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CocraBureab — CanaxoBa Mpanpa HapumanoBHa, crapiuii mpenojaBaTesb Ka-
(enpel eCTECTBEHHOHAYUYHbIX AMCUMILIMH JlarecTaHCKoro rocyJapcTBEHHOIO YHUBEPCH-
T€Ta HAPOAHOT'O XO35MCTBA.

BuyTrpennuii peunenseHT — MHycoBa Xanmumar MaromeqoBHa, KaHAUAAT NEAATOTH-
YECKUX HayK, JIOLUEHT Kadeaphl ecTeCTBEeHHOHAYUHBIX quctuiuini JJI'YHX.

Buemnuit peuensent — Illaxpyes Pamasan I'ajxkneBud, crapmmii npenogaBaTeinb
I'BITIOY PJI «IIpodeccrnonambHO-MIEAArOTHYECKOTO KOJUIEHKA

DoHO oyeHounslx cpedcmas oucyuniunsl « Duzukay paspaboman 8 COOMEEmMCcmauU ¢
mpebosanusamu edepaibHo2o 20Cy0apCcmeeHH020 00pa308amenbHo20 CManoapma cpeo-
Heeo npogeccuonanbHo2o oopazosanus no npogeccuu 29.01.33 Macmep no uzeomoeéie-
HUIO WBETIHbIX U30eNUll, YMBepIHCOeHH020 npukazom Munucmepcmea npoceewenus Poc-
cutickou Dedepayuu om 15 nosaopsa 2023 2. N 863, 6 coomeemcmeuu ¢ npukazom Munu-
cmepcmea npoceewenus Poccutickoti @edepayuu 24.08.2022 2., Ne 762 «O6 ymeepaicoe-
Huu [lopsoka opeanuszayuu u ocyujecmeneHus 00pa30eamenbHou 0esameabHOCmuy no 0opa-
308amMeNbHbIM NPOCPAMMAM CPEOHe20 NPOopecCUOHaIbHO20 00pA308aHUs», 6 COOMEem-
cmeuu ¢ npuxazom Munucmepcmea oopasosanus u nayku Poccutickou @edepayuu om 17
masa 2012 2. Ne 413 «O6 ymeepowcoenuu ¢hedepaibHo2o 20Cy0apcmeeHHo20 00pa3osa-
MebHO20 CMandapma cpedne20 ooue2o 0opa308aHUs.

®oH/T OLICHOYHBIX CPEACTB MUCHMIUIMHBI «DHU3MKay pa3MelleH Ha O(UIIHMATHFHOM
caiite www.dgunh.ru.

CanaxoBa M.H. ®onj o1ieHOYHBIX cpencTB auciuruiniabl «Dusukay st npodeccun
CIIO 29.01.33 Macrtep mo M3roTOBJIEHUIO IIBEWHBIX u3aenuid — Maxaukana: JI'YHX
2026.-192 c.

PekoMmeH10BaH K yTBepKIAeHUIO0 Y4eOHo-meToauueckum coetom JI'YHX 10 map-
ta 2026 1.

PekoMeH/IOBaH K YTBEPKICHUIO PYKOBOAHUTEIEM OOpa30BATEIbHONW MPOTPAMMBI
CIIO — mporpaMMbl TOATOTOBKH KBATU(HUITUPOBAHHBIX PAO0UYMX U CIyKAIUX MO mpodec-
cun 29.01.33 Mactep 110 U3roTOBJICHHUIO MBEHHBIX u3aenuii, Canaxosoi M. H.

OnoOpeH Ha 3acegaHuy Kadeapbl €CTeCTBEHHOHAYYHBIX AUCIUIUTHH 24 QeBpas
2026 r., mpoTokon Ne 7.


http://www.dgunh.ru/
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Ha3nauenue (poH1a OLICHOYHBIX CPEACTB

®onp onieHOoUHBIX cpeacTB (nainee ®OC) pa3zpabaTbiBaeTCs ISl TEKYIIETO KOHTPOJIS
ycIieBaeMOCTH (OIIEHMBAHUSI XOJla OCBOCHMS JUCHUIUIMHBI), JJISI TPOBEACHUS MPOMEXKY-
TOYHOI aTTecTalnuu (OLICHUBAHUS MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00Y-
YEHUS TI0 JUCIUTUIMHE) 00YUYaAIOIMUXCS TI0 TUCIUTUINHE « DU3HKa» B MENIX ONpeCIICHHS
COOTBETCTBUSI WX YYEOHBIX MTOCTH)KCHHH TIOdTAllHBIM TpeOOBaHUSM O0O0pa30BaTEIIBHON
MIPOTPaMMBbI CPETHETO MPOPECCHOHATBHOTO 00pa30BaHUs — MPOTPAMMEBI IMOJATOTOBKH KBa-
mudUIUPOBaHHBIX padouux, ciayxanux (naiee [NIIKPC) no npodeccun 29.01.33 Macrep
0 U3roToBIeHUI0 MBEeWHBIX u3aenuii. ®OC no muctuninHe «OuU3nKa» BKIKOYAIOT B CeE-
0s1: TIepeyeHb MIaHUPYEMBIX, PE3YJIHTATOB 00YUYEHUS MO JAUCIMILUIMHE; ONMMCaHUE MOKa3a-
TeJe U KpUTEpUEB OIICHUBAHUS PE3yJIbTaTOB O0yUEHHUS HAa PA3IUYHBIX dTalax UX JOCTH-
YKEHUSI, OMMCAHUE IIKaJ OLIEHUBAHUS; TUIIOBbIE KOHTPOJIbHBIE 3a/IaHUSI WJIM UHBIE MaTEpU-
aJbl, HEOOXOIMMBIE JIJIsi OIICHKM OCHOBHBIX BUJOB YYEOHOM JESITEIBHOCTH, XapaKTEpU3Y-
IOILMX 3Tanbl JOCTUKEHUS pe3ynbTaToB 00yueHus B npouecce ocBoeHus [IITKPC; meto-
JTUYECKUE MaTepHUalibl, OMPEACISIONINE MPOLEAYPhl OIEHUBAHUS OCHOBHBIX BUJIOB YueO-
HOM JeATEeNbHOCTU, XapaKTePU3YyIOIIUX ATAlbl TOCTUKEHUS PE3yIbTaTOB.

DOC chopmupoBaH Ha OCHOBE KJIFOUEBBIX MPUHITUIIOB OLCHUBAHUS:

—  BaJUJHOCTHU: OOBEKTHI OIEHKH JIOJKHBI COOTBETCTBOBAThH MOCTABJICHHBIM II€-
JIM 00yUYeHUS;

—  HaJIeHOCTH: HCIOJB30BAHUE €IMHOOOPA3HBIX CTAHJIAPTOB M KPUTEPUEB IS
OILICHUBAHUS TOCTHKCHUM;

—  OOBEKTHUBHOCTH: pa3Hble OOyUYAIOIIMECs JOJKHBI UMETh PaBHbIC BO3MOKHOCTH
N0OUTHCA ycrexa.

OCHOBHBIMH MTapaMeTpaMH U CBOMCTBaMHU (DOH/Ia OLIEHOYHBIX CPEJICTB SBIISIFOTCS:

—  TMpeaMeTHas HalpaBJICHHOCTh (COOTBETCTBUE MPEAMETY U3YYCHUSI KOHKPETHO-
r'0 JTUCIUILUINHEI);

—  colep)KaHHE€ (COCTaB U B3aWMOCBSI3b CTPYKTYPHBIX €IUHMI], 0OpPa3yIOIUX CO-
Jep>kaHue TEOPETUIECKON U MPAKTUYECKON COCTABIISIONIUX AUCITUTLIINHEI);

—  00beM (KOJIMUECTBEHHBIN COCTaB OIEHOYHBIX CpeACcTB, BXxoasaumx B @OC);

—  KaudecTBO ()OHJA OLIEHOYHBIX CPEJACTB B 1I€JI0M, 0OECIIEUNBAIOIIETO MOJIyYEHUE
OOBEKTHUBHBIX U JIOCTOBEPHBIX PE3yJIbTATOB MPHU MPOBEACHUU KOHTPOJS C Pa3TUYHBIMU
LEJSIMU.



1 INEPEYEHDb IIVTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHBI BCOOTBETCTBUH C
®I'OC CIIO 1 HA OCHOBE ®1'0C COO

Jucunminna «du3rkay OpUeHTUPOBAH HA TOCTHKEHUE CICAYIOIINX LIEJICH:

— OCBOCGHHE 3HAHWH O (QyHIaMEHTANIbHBIX (GU3MUECKUX 3aKOHAX U MPUHIUIIAX, Jie-
KaIIMX B OCHOBE COBPEMEHHOMN (DU3UUECKON KapTUHBI MUPA; HaOOJIee BaXHBIX OTKPBITH-
X B o0nacTv (PU3UKH, OKA3ABIIMX OINPECIISIONIee BIUSIHUE HA Pa3BUTHE TEXHUKU U TEX-
HOJIOTMH; METOJ]aX HAYYHOTO IMO3HAHUS MPUPOJIbI;

— OBJIQJICHUE YMCHUSIMH MTPOBOINUTH HAOIIOICHMS, TIJIAHUPOBATh U BBIMIOJIHATE DKC-
MIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJICIIH, TPUMEHSThH TOJIyYCHHBIC 3HAHUS TI0
busuke s OOBSICHEHHS Pa3sHOOOpa3HBbIX (PUBMYECKUX SIBJICHUU U CBOWMCTB BEIIECTB;
MPaKTUYECKU UCIIOIb30BaTh (PU3NUECKUE 3HAHMS; OLICHUBATH JOCTOBEPHOCTh €CTECTBEH-
HOHay4YHOUW nH(pOpMaIuu;

— pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CIIO-
coOHOCTEl B mpolecce MpuoOpeTeHusl 3HaHUN U YMEHUMN 1Mo (PU3UKE C UCIOJIb30BAaHUEM
Pa3IUYHBIX UCTOYHUKOB HMH(POPMAILIUU U COBPEMEHHBIX HH(DOPMAIITMOHHBIX TEXHOJIOTHI;

— BOCIIUTAHHE YOEXKJICHHOCTHM B BO3MOKHOCTH IO3HAHUSI 3aKOHOB IPHUPOJIbI, HC-
MOJIb30BaHUsl JOCTIOKEHUM (U3UMKU Ha OJaro pa3BUTHS YEJIOBEUYECKOW IUBUIM3ALINMY;
HEOOXOJIMMOCTH COTPYJHHYECTBA B MPOILIECCE COBMECTHOI'O BBIMOJIHEHUS 3a7a4, YBaXKu-
TEJILHOTO OTHOIIEHUS K MHEHMIO ONIMOHEHTAa MPU OOCYKJICHUH MpOoOJIeM €CTECTBEHHOHA-
YYHOTO COJIEpKaHUs; TOTOBHOCTH K MOPAJIbHO-3THUYECKON OIEHKE MCMOJIb30BAHUS HAy4-
HBI JOCTH>KEHUH, YyBCTBAa OTBETCTBEHHOCTH 3a 3aIUTY OKPYKAIOIIEH CpeIbl;

— HCTOJB30BAHKUE MTPUOOPETEHHBIX 3HAHUNM U YMEHUM ISl PEIICHUS MPAKTUUYECKUX
3a/1a4 MOBCEAHEBHON JKU3HHU, oOecreueHus 0e30MacHOCTH COOCTBEHHOW >KM3HHU, PaIlyo-
HAJIBHOTO MPUPOJIOTIOIB30BAHMS U OXPAaHbl OKPYXKAIOMIEH CPeibl, 1 BO3MOKHOCTh IPUMeE-
HEHUSI 3HAHWM MPU PEIICHUU 3a/1ay, BO3HUKAIOUIUX B MOCIEAYIOMEH MpodecCHOHATbHON
NEATEIIBHOCTH.

Oco6oe 3HaueHue o01IeoOpazoBaTeabHas TUCHUIUINHA «Du3nKa» uMeeT npu GopMupo-
BaHUM U pazBuTuu OK

Koa n HaumenoBaHue ILnanupyeMble pe3yabTaThl 0CBOCHHS AU CLUIIIHHbI

(popMupyeMBIX KOMIIETEH-
i

Oo0mue

JAucuunimHapHbie

OK 01. Bri6upats criocoOsbl
pereHus 3anad npodeccro-
HAJIBHOW JIeITeIbHOCTH TPU-
MEHHTEIHHO K Pa3IHIHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:
OP1- rotoBHOCTH K TpyIy, OCO3Ha-
HUE LIEHHOCTM MAacTepCTBa, TPYIO-
Jrooue;

OP2- roTtoBHOCTH K aKTHBHOH Jes-
TEILHOCTH TEXHOJIOTHYSCKOM H CO-
LMATBHOM  HANpaBJIEHHOCTH, CIO-
COOHOCTh MHMIIMUPOBATDH, IIAHUPO-
BaTh U CaMOCTOSITCIIPHO BBIIOJIHSITH
TaKyIo JeSITeIbHOCTB;

OP3- unTepec K pa3nuyHbIM cepam
npo¢eCCHOHAIBHON JeATETHHOCTH,
OBiaagenue YHHBepPCAJbHBIMHU
yueOHBIMU NMO3HABATEJbHBIMH

JAP1- chopMHpPOBAHHOCTH Ipe.-
CTaBJICHUN O POJIM U MecTe PpU3u-
KM ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOW KapTHHE MUpa, O CHUCTe-
MooOpa3yromei poiau (UMK B
pPa3BUTUM €CTECTBEHHBIX HayK,
TEXHUKH U COBPEMEHHBIX TEXHO-
JOTHH, O BKJAJAE€ POCCHMCKHX U
3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH;

JAP2- mnonumaHue (U3NIECKOI
CYLUIHOCTH HaONIOaeMbIX sBJE-
HUM MHKPOMHpA, MaKpoMHupa H
Merammpa;




AeHCTBUAMM:

a) 0a30BbIe JJOrHYECKHE TeHCTBHS:
OP4 - camocTosTeNbHO (HOPMYITHUPO-
BaTh U aKTyaJIHU3HPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OPS5- ycraHaBnuBaTh CyIIECTBEH-
HBIM MpPU3HAK WJIM OCHOBaHUS st
CpaBHEHMs,  Kilaccupukauum U
0000IIICHHS;

OP6 - onpenensth LEIU ACSITEIbHO-
CTH, 3aJlaBaTh NapaMeTpbl U KpHUTe-
PpUU UX JOCTHIKECHHUS;

OP7- BbISIBISATH 3aKOHOMEPHOCTH U
IIPOTUBOPEUYHUSI B paccMaTpUBaEMBbIX
SIBIICHUSAX;

OP8- BHOCUTH KOpPPEKTHBBI B Ji€fl-
TEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaToOB LIESM, OLICHUBATh PHUC-
KH MOCJICJICTBUH J1eATEIbHOCTH;

OP9 - pa3BuBaTh KpeaTUBHOE MBbIIII-
JIEHUEe TpU PELICHUU KU3HEHHBIX
pooem

0) 0azoBbBIE HCCJIeI0BaATeILCKHE
AefCTBUA:

OP10 - BrameTh HaBbIKAMH Y4EOHO-
HCCIEA0BATEIBCKOM M IIPOEKTHOU
JESATEIIBHOCTH, HAaBBIKAMHU pa3pelie-
HUs IpobIIeM;

OP11 - BBMBIATH IPUYUHHO-
CIIEICTBEHHBIE CBSI3U M aKTyaJlu3H-
poBaTh 3a/1auy, BBIABUTaTh TUIIOTE3Y
€€ peIleHUsl, HaXOJIUTh apryMEHTHI
JUI JI0Ka3aTelIbCTBA CBOMUX YTBEP-
KJCHUW, 3a4aBaTh NapaMeTpbl U
KPUTEPHUH PELLICHUS;

OP12 - aHanu3upoBaTh NOJyYEHHBIE
B XOJIE€ PELLIECHUS 3a/]a4M PE3yJIbTaTHI,
KPUTHUYECKH OIIEHMBAThb HUX JOCTO-
BEPHOCTb, NPOTHO3UPOBATh H3MEHE-
HUE B HOBBIX YCJIOBHUSX;

OP13- ymeTp nepeHOCUTh 3HAHHUA B
MMO3HABATEIbHYI0O M MPAKTHUYECKYIO
00JIaCTH KU3HEIEATEIIbHOCTH;
OP14- ymeTp HMHTErpupOBaTH 3HA-
HUS U3 Pa3HBIX NpPeAMETHBIX 00ia-
CTelt;

OP15 - BpuiBHTaTh HOBBEIE WJIEH,
npeasaraTb OpUruiHaJIbHbIE TOIXObI
U pELICHMUS;

OP17- cnocoOHOCTh HX HCIONB30-
BaHUSA B II03HABATEIBHOW M COLM-
aJIbHOM MPAKTUKE

JAP3- nmoHumMaHue poiu acTPOHO-
MUU B MPAKTUYECKOU AESITEIbHO-
CTH 4Ye€JIOBEKAa WU JalIbHEHIeM
Hay4YHO-TEXHUYECKOM Pa3BUTHUH,
poi Gu3MKU B (HOPMHUPOBAHUHU
Kpyrosopa # (QPyHKIHMOHAIBHOM
IPAMOTHOCTH 4YEJOBEKa s pe-
LICHUS TPAKTUYECKUX 3a/1a4;
JIP4- BnageTh OCHOBOIIOJAraro-
IUMH  PU3NIECKUMU TIOHSATHUSMU
U BEJIMYMHAMH, XapaKTEPHU3YIO-
mUMH  QU3NYECKUE  TIPOIECCHI
(CBSI3aHHBIMM C MEXaHUYECKUM
JNBIKEHUEM,  B3aUMOJICUCTBUEM
TeJ, MEXaHUYECKUMHU KoJeOaHus-
MA W BOJHaMH;  aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM Be-
IIECTBA, TEIJIOBBIMH MPOILIECCAMH;
3JEKTPUYECKUM M  MarHUTHBIM
MOJISIMH, DJICKTPUUECKHUM TOKOM,
ANEKTPOMArHUTHBIMU  KOJICOaHHU-
SSMH W BOJIHAMH, ONTHYECKUMU
SIBJICHUSIMU; KBAHTOBBIMHU SIBJIE-
HUSMH, CTPOCHHEM aromMa |
aTOMHOIO $/1pa, PaJUOAKTUBHO-
CTBIO);

JP5- BImageTh OCHOBOIIOJIAraro-
IIUMH aCTPOHOMHYECKUMU TOHS-
TUSMH, MO3BOJISIOIIMMH XapakKTe-
pHU30BaTh MPOIECCHI, TPOUCXOISI-
IIME Ha 3Be3/]aX, B 3BE3JHBIX CH-
cTeMax, B  MEXTallaKTHUECKOH
cpene; OBUKEHHE HEOECHBIX Tell,
IBOJIOLMIO 3B€311 ¥ BeellenHoii;
JAP6- Bianers 3aKOHOMEPHOCTSI-
MU, 32aKOHAMH U TEOPHUSIMHU (3aKOH
BcemupHoro tarorenus, I, I u III
3akoHbl HpIOTOHA, 3aKOH coxpa-
HEHUSI MEXaHUYECKOW HHEpPruu,
3aKOH COXpaHEHHUs HMITYJIbCa,
NPUHLHUI ~ CYHEPIO3UIMU  CHII,
MIPUHITAIT PaBHOMPABHOCTH HHEP-
LIUATBHBIX CHUCTEM OTCYETa; MO-
JEKYISIPHO-KUHETHYECKYIO  T€O-
pUIO CTPOEHHMS BEIECTBA, TIa30-
BBIE€ 3aKOHBI, TIEPBBIN 3aKOH Tep-
MOJMHAMUKH; 3aKOH COXPaHEHUs
3JIEKTPUYECKOTO 3apsija, 3aKOH
Kynona, 3akon Oma [u1s yyacTka
meru, 3akoH OMa I ITOJTHOH
SJEKTPUYECKON  Iemd,  3aKOH
Hxoyns - JleHa, 3aKOH 3JE€KTPO-
MarHuTHOM MHAYKIIMH, 3aKOH CO-
XPAHEHUS SHEPTUH, 3aKOH MPSIMO-
JIMHEHHOT O pacrpocTpaHeHUs
CBETA, 3aKOH OTPAXKEHUs CBETa,




3aKOH IPEJIOMIICHHUS CBETA; 3aKOH
COXpAHEHHs SHEPTHH, 3aKOH CO-
XpaHEHUsI HMMITyJbca, 3aKOH CO-
XpaHEHUS D3JICKTPUYECKOTO 3apsi-
J1a, 3aKOH COXpPaHEHUS] MaccOBOTO
4yucna, Inocryiarsl bopa, 3akoH
PaZAMOaKTUBHOIO pacmaja);

JAP7- yBepeHHOE HCIIOIb30BaHUE
3aKOHOB U 3aKOHOMEPHOCTEH mpu
aHaym3e (PU3MYECKHUX SBICHUU U
IPOIIECCOB;

JAP8- chopmupoBare ymMeHHs pe-
[IaTh pacueTHbIC 3aJa4d C SIBHO
3aJIaHHOW (PU3UUIECKON MOJIETIBIO,
UCTIONB3YS (U3NYECKUE 3aKOHBI 1
NPUHIUIBI;, HA OCHOBE aHAJIN3a
yCIIOBUS 3a/1a4ll BbIOUpaTh (HU3U-
YECKYI0 MOJIEIb, BBIJCIATH (HU3H-
YECKUE BEIUYUHBI U (POPMYJIBL,
HEOOXOJUMbIE JJIi €€ pEIIEHUs,
IPOBOAUTH PacueThl U OLEHUBATh
peaTbHOCTh TOYYEHHOTO 3Haye-
HUSl GU3NYECKON BETUUHHBI;
JAP9- pemate KauecTBEHHbIE 3a-
Jla4, BBICTpauBasi JOTMYECKH He-
IPOTHBOPEUYHBYIO LEMNOYKY pac-
CYKJIEHUH C ONOPOM HAa U3YyYEH-
HBIC 3aKOHBI, 3aKOHOMEPHOCTH H
¢dusnyeckue sIBIeHUs

OK 02. Hcnoms3oBaTh CO-
BpEMEHHBIE CpEJCTBA TOUC-
Ka, aHaJM3a W WHTEpIpeTa-
1y uHpGopMauu, u uHPop-
MAIlMOHHBIC TEXHOJIOTHH IS
BBITIOTHEHUS 3afaud mpodec-
CHOHAJILHOM e TEIbHOCTU

B o0iacTH 1HeHHOCTM HAY4YHOrO
NMO3HAHHUSA:

OP18 - chopMHupoBaHHOCTH MHpPO-
BO33pPEHMS, COOTBETCTBYIOILEIO CO-
BPEMEHHOMY  ypPOBHIO  Pa3BUTHSA
HayKM M OOILIECTBEHHOW IPAaKTUKH,
OCHOBAHHOTO Ha JaWANOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBO-
€r0 MeCTa B MOJIUKYJIBTYPHOM MHUPE;
OP19 - coBepilIeHCTBOBAaHUE SA3BIKO-
BOM M YWTATEIbCKOW KYJBTYPBI Kak
CpeAcTBa B3aUMOJICHCTBUS MEXIY
JIOABMH U TIO3HAHUS MUPA;

OP20- oco3HaHMe LEHHOCTU Hay4-
HOW  JICATENIEHOCTH, TOTOBHOCTB
OCYILIECTBIISATh NMPOEKTHYIO U HCCIIe-
JIOBaTEIIbCKYIO JIESTEbHOCTh HMHIIH-
BUJYaJIbHO U B TPYIIIIE;

OBianenue YHHMBEPCAJIbHBIMH
Y4eOHBIMHU NMO3HABATEJIbHBIMH
AeHCTBUAMMU:

B) padorta ¢ nHgopmManmeii:

OP21- Bianerb HaBBIKAMHU MOJy4Ye-
HUs WHQOpPMAMM W3 HCTOYHUKOB
pa3HBIX  THIIOB, CAMOCTOSTEIHLHO
OCYILIECTBISATh TOMUCK, aHaJlIu3, CH-
CTEMATU3AIMI0 ¥ HWHTEPIPETAIHIO

JAP10-chopmupoBats YMEHHUS
YUUTBIBATh I'PAHUILIBI TPUMEHEHHUS
W3YYEHHBIX (PHU3MUECKUX MOJIe-
Jei: MaTepualibHas TOYKa, MHEp-
[UaJIbHAsl CUCTEMa OTCYeTa, HJe-
QIbHBIA Ta3; MOJENU CTPOCHHUs
ra3oB, KHUJIKOCTEH U TBEPJBIX TEJ,
TOYEUYHBIN DJIEKTPUYECKUHN 3apsn,
sJIepHas MOJeNIb aToMa, HYKJIOH-
Hasi MOJIeJIb aTOMHOTO sifjpa MpH
peuieHny GU3NYecKuX 3aaau;
JAP11-chopmupoBarb COOCTBEH-
HYI0 MO3UIMI0 N0 OTHOLIECHUIO K
¢usnyeckoil nHpopmaIuHu, MoIy-
4aeMOM M3 pa3HbIX HCTOYHHUKOB,
yMETh HCIOJIb30BaTh LH(POBLIE
TEXHOJOTHM ISl TIOUCKA, CTPYK-
TYpUPOBaHMS, HHTEPIPETALUU U
Mpe/icTaBlIeHHs] yueOHOW U Hayd-
HO-TIOMYJIApPHOM  HMH(pOpMaIuu;
pa3BUTb YMEHUS KPUTHYECKOTO
aHanmM3a IMoJlyyaeMoil uH(popma-
uu
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nHpOpMaUi Pa3TUYHBIX BHUIOB H
(dhopM mpecTaBICHHUS,

OP22- co3maBaTh TE€KCThI B pa3iny-
HBIX (opMarax € y4eToM Ha3Haye-
HUST MHGOPMAIIMK U TEJICBON ayau-
TOpUHM, BbIOMpas  ONTUMAJIbHYIO
dbopmy TIpeACTaBICHUS W BHU3yaJH-
3allMu;

OP23 - oueHuBaTh JOCTOBEPHOCTD,
JETUTUMHOCTh MH(OPMALIUHU, €€ CO-
OTBETCTBHE MPABOBBIM M MOPAJIbHO-
ATUYECKUM HOpMaM;

OP24- ucnosib30BaTh CpeACTBa HH-
(hopMaIMOHHBIX U KOMMYHHUKAIIMOH-
HBIX TEXHOJIOTHH B PEIICHUU KOTHH-
TUBHBIX, KOMMYHUKATHBHBIX U Opra-
HHU3AIMOHHBIX 33124 C COOII0NEHNEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKU
0€30MacCHOCTH, THUTHUEHBI, PECYPCOo-
cOepeKeHuUsl, MPABOBBIX U ITUUECKHUX
HOPM, HOpM HH(MOpMaAIMOHHONW 0e3-
OITACHOCTH;

OP25 - BnaaeTh HaBBIKAMH PACIO-
3HABaHWS W 3alIUTHl HH(QOpPMAIIHH,

HH(pOpPMAITMOHHOM 0€301aCHOCTH
JUYHOCTHU
OK 03. [InanupoBats u pea- | B obJsiacTn ayxoBHoO- | /IP12- Bnanerb OCHOBHBIMH Me-

JIN30BBIBATH cOoOCTBEHHOE
npodeccuoHanTpHOe U JIMY-
HOCTHOE pa3BUTHE, TIPE/I-
MPUHUMATEIBCKYIO JesTelNb-
HOCTh B TpodecCHOHATHHOU
cdepe, UCTONB30BATh 3HAHUS
1mo (UHAHCOBOM T'PaMOTHO-
CTH B Pa3IUYHBIX KU3ZHEH-
HBIX CUTYaIUIX

HPaBCTBEHHOI'0 BOCIIUTAHUS:
OP26 - cpopMHpPOBaHHOCTH HpaB-
CTBEHHOTO CO3HaHHUS, ATHYECKOIO
MIOBE/ICHNUS;

OP27- criocoOHOCTh OLIEHUBATh CH-
TyallUI0 ¥ NPUHUMATh OCO3HAHHBIE
pelIeHns, OpHEHTHUPYSCh Ha Mo-
paJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OP28 - oco3HaHUe TUYHOrO BKJIaga
B IIOCTPOEHUE YCTOWYUBOro Oymy-
LIET0;

OP29 - 0TBETCTBEHHOE OTHOLIEHUE K
CBOMM pOJIUTENSIM U (WIH) APYyTUM
YJIeHaM CEMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O NPHUHATHS LIEH-
HOCTEN CEMENHOM KM3HU B COOTBET-
CTBUM C TpaauLMsIMH HapoJoB Poc-
CHH,

OBnajgenne yHUBepCaJIbHBIMHU pe-
ryJSITHBHBIMH I€CTBUSIMH:

a) cCaMOOpPraHM3aIUA:

OP30 - caMOCTOATENIBHO OCYIIECTB-
JATh  TO3HABATEIbHYIO  JIEATENb-
HOCTb, BBIBIIATH IPOOJEMBI, CTa-
BUTh U (hopMynupoBaTh COOCTBEH-
HBbIE 33]]a4u B 00pa3oBaTeIbHOM Jes-
TENbHOCTU M >KU3HEHHBIX CHUTyallU-
AX;

TOJJaMH HAyYHOTO TTO3HAHHS, WC-
HOJIb3yEMbIMU B (DU3UKE: MPOBO-
JTUTH TIPSIMbIC M KOCBEHHBIC U3MeE-
peHusi GU3NYECKUX BEIUYMH, BBI-
Oupasi ONTUMANbHBIN CIOCOO W3-
MEpeHHsI U UCIOJIb3Ysl U3BECTHBIE
METOZBl OIEHKH IOTPEITHOCTEH
U3MEpPEHUil, MPOBOUTH HCCIEN0-
BaHUE 3aBUCUMOCTEN (PU3NYECKUX
BEJINYMH C HUCIOJIb30BaHUEM IIps-
MBIX HM3MEPEHH, OOBSICHATH TIO-
Jy4YeHHBIE PE3YyJbTaThl, HCIONb-
3ys (U3NUECKHE TEOPUH, 3aKOHBI
Y TIOHSITUS, U JIeJIaTh BHIBOJIBI;
JAP13 - cobmronaTth mpaBuiia 0e3-
OTaCHOTO TPyJia MPH MPOBEJICHUN
HCCTIEOBaHUN B pamMKax y4eOHO-
ro DJKCIEepUMEHTa M y4eOHO-
HCCIIEOBATENbCKON  JesATEILHO-
CTM C UCHOJb30BaHUEM IH(po-
BBIX U3MEPUTEIBHBIX YCTPONCTB H
1abopaTOPHOTO 0OOPYIOBAHHUSL;
JAP14 -  chopMHUPOBAHHOCTH
MPEICTaBICHUNA O METOJaX IOJy-
YeHHUs] Hay4YHbIX AacTPOHOMHUYE-
CKMX 3HAaHHU




OP31- caMOCTOATENBHO COCTAaBIATH
IJIaH PEIIeHUs] MPOOJIEMBI C Y4ETOM
MMEIOIIUXCS  PECypcoB, COOCTBEH-
HBIX BO3MOXHOCTEH W TpEArnoUTe-
HUH;

OP32 - naBaTh OLICHKY HOBBIM CHUTY-
aIusm;

OP33 - cnocobcTBOBaTh (hopMHPO-
BAaHHWIO M TMPOSBICHUIO IIHUPOKOU
SPYAULUN B pa3HbIX OOJIACTIX 3HA-
HUW, TIOCTOSHHO IOBBIIIATh CBOWU
o0pa3oBaTeNbHBIA W KYJbTYpPHBII
YPOBEHB;

0) CAMOKOHTPOJIb:

OP34 - ucnosb3oBaTh NpPHUEMBI pe-
(brexcuu TSl OIICHKU CUTYAIlHH, BBI-
00opa BEpHOTO pEIICHNUS;

OP35 - ymeTb OlleHMBaThb PUCKU U
CBOECBPEMEHHO MPUHUMATh PEIICHUs
10 MX CHIDKCHUIO,

B) SMONIMOHAJIbHBIA HHTE/LIEKT,
npeanoJaramiuii  cpopmMupoBaH-
HOCTh:

OP36 - BHyTpeHHEHl MOTHBAIINH,
BKJIIOYAIOIIEH CTpeMIIeHHE K JOCTH-
KCHUIO e U YCIEeXy, ONTHMHU3M,
WHUIUATUBHOCTh, YMEHHE JIeHCTBO-
BaTh, MCXO/SI M3 CBOUX BO3MOXKHO-
CTEH;

OP37 - ommatun, BKIIOYAKOIIEH
CIIOCOOHOCTh ~ MOHMMATh  SMOIHO-
HaJIbHOE COCTOSIHUE JIPYTHX, YUHUTHI-
BaTh €ro MPHU OCYIIECTBICHUH KOM-
MYyHHKaIUU, CIIOCOOHOCTh K COYYB-
CTBUIO U COTEPEKUBAHUIO;

OP38 - comuanbHBEIX HAaBEIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTpa-
WBaTh OTHONICHUS C JAPYTUMH JTFO/Ib-
MU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC
Y pa3peniath KOHGIUKTHI

OK 04. D¢pdextuBHO B3aU-
MOJICHICTBOBATh M pabOTaTh B
KOJIJICKTUBE M KOMaH]JIE

OP39- roToBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOIpe/ie-
JICHUIO;

OP40-oBaieHne HaBBIKAMU Y4eO-
HO-UCCIIEI0BATEIILCKOM, MPOEKTHON
M COIMAJIBHOU NCATSIHHOCTH;
OBJaanenue YHHMBEPCAJbHBIMHA
KOMMYHUKATUBHBIMHU 1€ CTBUSI-
MH:

0) coBMecTHasl 1esITeJIbHOCTD:
OP41- moHuMMaTh ¥ HCIOIL30BaTh
MPEUMYIIECTBA KOMAHAHON W WHOM-
BUyaJIbHOM palboThI;

OP42- npyuHUMAaTh 1IEJIM COBMECTHOU
NEeSATEIbHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATh JEHUCTBUSL 1O €€

JAP15 - oBnagers yMeHUsIMHU pa-
00TaTh B IpyMIE C BBHITOJHEHUEM
Pa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIaHUPOBaTh  padOTy  TPYIIIBL,
palMOHAIBHO PACHpPENEATh Aes-
TEIbHOCTh B HECTAHJAPTHBIX CH-
TyalMsX, aJeKBaTHO OLIEHUBATh
BKJIaJ Ka)X/JO0ro U3 YYaCTHUKOB
IpyIIbl B pEIEHUE paccMaTpUBa-
eMO# TIPOOIeMBI
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JOCTUKEHHIO: COCTAaBIIATH IJIaH Jeii-
CTBUH, paclpeAessaTh poiu ¢ YI4ETOM
MHEHUH YYaCTHHUKOB OOCYXXIaThb pe-
3yJbTaThl COBMECTHOU pabOThI;
OP43 - koOpIMHHUPOBATH U BHINOJI-
HATH paboTy B YCIIOBHSIX pEasIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO
B3aHUMOJCHCTBUS;

OP44- ocyuiecTBiIsSITh MO3UTUBHOE
CTpaTErnyecKkoe IOBEJACHUE B pa3-
JUYHBIX  CUTYyallUsX, TPOSBISATH
TBOPYECTBO U BOOOpakeHue, OBbITh
MHUUATUBHBIM

OBiajgenne yHUBepCaJIbHBIMHU pe-
IyJIATUBHBIMH 1eHCTBUSIMMU:

I) IPUHATHE ce0sl M JPYrux Jio-
eu:

OP45- npuHUMaTh MOTHMBBI U apry-
MEHTBI JPYTHX JIIOACH MpH aHaIu3e
pe3yNbTaTOB AEATEIbHOCTH;

OP46- npusHaBaTh CBOE NpPaBO U
[IpaBoO JPYTUX JIIOJEH HA OLINOKHY;
OP47- pa3BuBaTh CIOCOOHOCTH TO-
HUMAaTh MU C HO3ULMU JPYIrOro ye-
JIOBEKa

OK 05. OcyuiecTBisTh ycT-
HYI0 U MHCbMEHHYIO KOMMY-
HUKAIUIO Ha TOCYIapCTBEH-
HOM s3bike Poccuiickon @e-
Jepali ¢ y4eToM OCOOEH-
HOCTEH COIMATBHOTO U KYIIb-
TYPHOTO KOHTEKCTa

B o0sacTu 3cTeTMYecKOro BOCIHU-
TAHMA:

OP48- srcreTnueckoe OTHOILIEHUE K
MHUpY, BKJIIOYas 3CTETUKY ObITa,
HAay4YHOTO U TEXHUYECKOTO TBOpYE-
CTBa, CIOpPTa, TpyJa U OOILECTBEH-
HBIX OTHOIIICHMI,

OP49- cnocoGHOCTh BOCIIPUHUMATh
pa3nauyYHble BUABI UCKYCCTBA, TPAIU-
LM U TBOPYECTBO CBOETO U JIPYIHX
HapoJ0B, OUIyIIaTh 3MOIMOHAILHOE
BO3JIEHICTBUE UCKYCCTBA;

OPS50- yOex1IeHHOCTh B 3HAYUMOCTH
JUIE JTMYHOCTH M OOIIeCTBa OTede-
CTBEHHOTO ¥ MHPOBOIO HCKYCCTBA,
STHUYECKUX KYJBTYPHBIX TpPaTULIMNA
Y HapOJHOTO TBOPYECTBA;

OPS51- roToBHOCTH K CaMOBBIpaKe-
HUI0O B pasHbIX BHUAAX MCKYCCTBA,
CTpEeMJIEHHE TMpPOSBIATH KadyecTBa
TBOPYECKOM JINYHOCTH;

Osananenne YHUBeEPCAJIbHBIMH
KOMMYHHUKATHBHBIMU  J1eiiCTBHUSI-
MH:

a) o01IeHue:

OPS52- ocymiecTBiIsTh KOMMYHUKa-
UM BO Bcex cepax KU3HU;

OPS53- pacniozHaBaTh HeBepOAIbHBIE
cpeAcTBa OOIIEHUs, MOHUMATh 3HA-
YEHHE COLMAIBbHBIX 3HAKOB, pacIo-
3HaBaTh IPEINOCBUIKA KOH(IMKT-

P16 - cdopmupoBaTh yMEHHUS
pacrio3HaBaTh (hU3MUYECKHEe sBIe-
Hus (Tporecchl) U OOBACHATH MX
Ha OCHOBE H3YyYEHHBIX 3aKOHOB:
pPaBHOMEPHOE M PaBHOYCKOpEH-
HOE MpSIMOJIMHEIHOe JBHMXKEHHE,
CBOOOJHOE MaJeHUE TeN, JBHXKE-
HUE 10 OKPYXXHOCTH, HHEpIHS,
B3aUMOJIEHCTBHE Tel, KojeOa-
TEJIbHOE JIBWKEHHE, PE3OHAHC,
BOJIHOBOE JBUXeHHE; Tupdy3us,
OpOYHOBCKOE JIBIDKEHHUE, CTpOe-
HUE JKUJKOCTEH W TBEPHBIX Ted,
U3MEHEHHe o0beMa Tel IpH
HarpeBaHuu (OXJIAXKJEHUU), Tel-

JIOBOE PABHOBECHE, HCHApEHUE,
KOHJAEHCAlMs, IUIaBJI€HUE, KpU-
CTajyIM3anus, KHUIICHHE, BIaX-

HOCTh BO31yXa, CBSI3b CpEAHEH
KMHETUYECKON 3HEPTruu TEIIO0BO-
ro JBWXEHHUS MOJEKYJT C abco-
JIOTHOM TEMIIepaTypoH, MOBBIILIE-
HUE JaBlieHUS Traza IpH €ro
HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXIy IapamMeTpaMmH Co-
CTOSIHUSI Ta3a B M30MPOIECCaX;
JJEKTPU3ALMS  Tell, B3aMMOJEH-
CTBUE 3aps0B, HarpeBaHue Ipo-
BOJHMKA C TOKOM, B3aHMMOJICH-
CTBUE€ MAarHWTOB, DJJIEKTpOMAr-
HUTHAs  WHAYKUHWS,  JCHCTBUE
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HBIX CHUTyallUd U CMsr4aTb KOH-
(IUKTHI,

OP54- pazBepHyTO M JIOTUYHO U3JIA-
raTb CBOIO TOUKY 3PEHHS C HCIIONb-
30BaHUEM SI3BIKOBBIX CPEJICTB

MarHUTHOTO TOJI Ha MPOBOJHUK
C TOKOM M JBWXKYIIUNUCA 3apsf,
JNEKTPOMArHUTHBIE KoJIeOaHUs U
BOJIHBI, IPSMOJMHEWHOE pacrpo-
CTpaHEHHE CBETa, OTPaKEHUE,
MpeJoMIIeHHe, HUHTephepeHIus,
Tudpakus U NoJaspu3alys CBerTa,
JHCTiepcusl CBeTa; (OTOIIEKTPH-
yeckuii 3G(EKT, CBETOBOE JIaBiie-
HUE, BO3ZHUKHOBEHHUE JMHEHUYaTO-
ro CIeKTpa aToMa BOJOPOJA,
€CTECTBEHHAass U HCKYCCTBEHHas
PaiOaKTUBHOCTD

OK 07. CopueiicTBoBaTh CO-
XPaHCHHIO OKpY Karomien
CpPeIIbI, PECYPCOCOCPEKEHUIO,
NPUMEHSTh 3HAHHS 00 U3Me-
HEHUUW KJIMMaTa, MPUHIIHUITHI
OEpEKIIMBOTO TIPOM3BOJICTBA,
3¢ (HeKTHBHO JCHWCTBOBATH B
YpEe3BbIUANHBIX CUTYAIHSIX

B o0nactu 3K0/10rn4ecKkoro BoOC-
NUTAHUSA:

OPS5- chopmupoBaHHOCTH IKOJIO-
TUYECKOM  KYJbTYpbl, ITOHUMaHHE
BIIASTHUS COLIMAJIBHO-
SKOHOMHUYECKHUX IPOLIECCOB Ha CO-
CTOSIHHE NPHUPOJHONM M COLMAIBbHOU
Cpelbl, OCO3HAHME TIOOATBHOTO Xa-
pakTepa SKOJIOrMYECKUX Npodiiem;
OPS56- nnaHupoBaHUE U OCYILECTB-
JEHUEe JEUCTBUH B OKpPY’KaOIIEH
cpele Ha OCHOBE 3HaHUs Lenen
YCTOMYMBOTO pa3BUTHUS 4YeJIOBEYE-
CTBa;

AKTUBHOE  HENPUATHE  JEHCTBHU,
MPUHOCALIMX BpEl  OKpYKarollen
cpexne;

OPS7- ymeHue nporso3supoBaTrh He-
OJIaroNpUsTHBIE SKOJIOTHYECKHE II0-
CIIEACTBUS NPEAIPUHUMAEMBIX JIEH-
CTBUM, IPEAOTBPAILATh UX;

OPS8- pacupenue onsita qesSTENb-
HOCTH 53KOJOTMYECKON HaIpaBJICH-
HOCTH;

OPS9- oBnajeHue HaBBIKAMU Y4eO-
HO-UCCIIEIOBATEIILCKOM, TMPOEKTHON
M COITMAJIbHOM JeSITEIbHOCTH

AP17 - cdopmupoBath yMeHHs
NPUMEHATH IOJyYCHHbIE 3HAHUS
TUIsE OOBSCHEHUST YCIIOBUN TIPOTE-
KaHud (U3MYeCKUX SBICHUI B
IpUPOJIC W IS TPUHSATHS TPaK-
TUYECKUX PEIIeHUN B MOBCEIHEB-
HOM OKM3HM Uil OOCCTCUECHHS
0e301acHOCTH TIPH OOpaIIeHUH C
OBITOBBIMU MPUOOPAMH M TEXHU-
YECKUMHU YCTPOWCTBAMH, COXpa-
HEHUS 3J0pPOBbS U COOJIIOJCHUS
HOPM 5KOJIOTHYECKOT0 TOBEICHUS
B OKPY’KaIOIIEH cpeae;

/P18 - monnuMaHue HEOOXOAMMO-
CTH TPUMEHEHHS JIOCTHOKCHUH
(U3UKY U TEXHOJOTHH NSl palu-
OHAJILHOTO MPUPOIOIIOIE30BAHUS

I.OMUCAHME MTOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS PE3Y.JIb-
TATOB OBYYEHUA HA PA3JIMYHBIX OTAITAX UX JTOCTUXEHMUSA, OIIU-

CAHHUE HIKAJI OHEHUBAHUA

2.1.CTpykrypa (poHIA OLEHOYHBIX CPEACTB JJIA TEKYIIero KOHTPOJIS YCIeBAeMOCTH
U MIPOMEKYTOYHOM aTTeCTAllMU

Ne | Konmponupyemuwie pazoenwt, | Koo kon- | Ilnanupyemvie | Haumenosanue oye-
n/n membl OUCUYUNIUHDI mpoaupy- | pe3yivmamaul HOYHO20 cpeocmea
emoil océoenusn ouc- | Texywui Ilpome-
Komne- | WUNJUHbL, XA- | KOHMPOIL | HCYmMOY-
menyuu | paKmepusyl- | ycneeaemo- | Has am-
e 3manil cmu mecma-
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dopmuposa- uus
HUs Komne-
meHyuu
Paznen 1. Kunemaruka
1. Tema 1.Mexannueckoe nBu- | OK 01 OK 01 -BOIIPOCHI Bomnpocel
xenue. [lepememenne. [lyte | OK 02 O6mwe: OP1- TUTSL K 9K3aMe-
CkopocTh OK 03 OP17. o0cyxie- HyNe 1-8.
2. Tema 2.PaBHOMEpHOE Tpsi- OK 04 Jucunrmm- HUS,
MOJIMHEWHOE IBUKEHHE OK 05 HapHBbIE: -TECTOBBIE
3. Tema 3.YckopeHue. OK 07 JP1-J1P9. 3a7aHus;
PaBHOYyCKOpEeHHOE, paBHO3a- OK 02 -3aJ1auu;
MEJJICHHOE MPSIMOJIMHEHHOE Ob6mue:
JIBH>)KCHUE OP18-OP25
4. | Tema 4.CBOOOIHOE MTaICHUE Hucumnm-
TeJ. HapHbIE:
5. | Tema5.PaBHOMEpHOE JIBIKE- AP10-71P11
HHE 10 OKPY>KHOCTH. OK 03
Ob6mue:
OP26-0OP38.
Jucuunnm-
HapHbie: J[P12
-J1P14
OK 04
Ob6mue:
OP39 —-OP47
Jucuumnm-
HapHsbie: JIP15
OK 05
Ob6mue:
OP48-0OP54
Jucuunnm-
HapHbie: J[P16
OK 07
OoOmue:
OP55-OP59
Jucuunnm-
Hapuseie: J[P17,
JIP18.
Pa3nen 2./lunamuka
6. Tema 6.3akonbl HproTOHA OK 01 OK 01 - Bonpocsl | Borpockl
7. Tema 7.1'paBUTalinOHHOE OK 02 Oomue: OP1- IS K DK3aMe-
noste. 3akoH BcemupHoro Ti1- | OK 03 OP17. o0cyxie- HY Ne 9-
TOTCHHUS. OK 04 Jucuunnu- HHS; 20.
8. Tema 8.CHIIbI B MEXaHHUKE. OK 05 HapHbIE: -T€CTOBEIC
Cuna tsoxectu. Bec. Hese- OK 07 JP1-J1P9. 3aIaHuUs;
comocTs. Ileperpysku OK 02 -3aJlauu;
9. | Tema 9.Cuna ynpyrocru. 3a- O6mue:
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KOH ['yka OP18-OP25
10. | Tema 10.Cuna tpenus no- Jucuumnim-
KOsI, CKOJIBKCHUSI, KAUCHUS HapHbBIC:
11. | Tema 11.Mmnynsc Tena. 3a- JAP10-JIP11
KOH COXPaHEHUs UMILyJIbCa OK 03
PeakTuBHOE IBUKEHUE. Oomue:
12. | Temal2.Mexanuueckas pa- OP26-OP38.
6ota cuibl Momnocts. KIT/] Jucuumim-
13. | Tema 13.Oueprus. Kuneru- HapHslie: JIP12
yeckas sHeprus IloTeHnu- -JIP14
albHas SHEPIHs. 3aKOH CO- OK 04
XpaHEeHUs SHEPIUN. Oo6mue:
OP39 —-OP47
Jucuurnm-
HapHbie: JIP15
OK 05
Ob6mue:
OP48-0OP54
Jucuunnm-
HapHbie: J[P16
OK 07
Ob6mue:
OP55-0OP59
Jucuumnm-
HapHbie: J[P17,
JIP18.
Pa3znes 4.0cHOBBI MOJICKYJ/ISIPHO-KHHETHYECKOM TEOPUH
14. | Tema 14.0OcHOBHBIE TTOJIO- OK 01 OK 01 - Bonpocsl | Bompockl
»xenust MKT. OK 02 O6mwe: OP1- TUTSt K K3aMe-
15. | Tema 15.Pa3mepsl u Macca OK 03 OP17. o0cyxe- HyNe 21-
MOJIEKYJI, konruecTBa Beme- | OK 04 Jncuurim- HMS, 29.
CTBa OK 05 HapHBbIE: - tectoBble | [IpakTu-
16. | Tema 16.Ctpoenue razoob- | OK 07 JAP1-1P9. 3a1aHusd, YECKHUE
Pa3HBIX, JKUIKUX U TBEPJBIX OK 02 - 3aJ1a4M; 3aaHus
TEJl. OOmue: - mab.padora | Nel, NelO,
17. | Tema 17.BbIBOX OCHOBHOTO OP18-OP25 Nel3.
ypaBHenusi MKT rasos. Jucuumim-
18. | Temal8.Temneparypa, Ten- HapHBIC!
JIOBOE PABHOBECHE. AP10-AP11
19. | Temal9.YpaBuenue MeHie- OK 03
neesa-Knaneiipona. I'a3oBbie OOruue:
3aKOHBL. OP26-0OP38.
Jucuurum-
HapHbie: J[P12
-J1P14
OK 04
Ob6mue:
OP39 —OP47
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Jncuuruim-
Hapssie: [IP15
OK 05
OO6mue:
OP48-OP54
Jucuunnm-
Hapsslie: /IP16
OK 07
OG6mue:
OP55-OP59
Jncuuruim-
HapHblie: J[P17,
JIP18.

Pa3n

eJ1 5.OCHOBBI TEPMOAMHAMUKH

20.

Tema20.BHyTpeHHss HED-
rus. I3MeHeHne BHyTpEeHHEN
DHEPIUU

21. | Tema 21.IlepBoe Hauyano
TEPMOTMHAMHKH.
22. | Tema 22.TennoBoii nBura-

TEJIb U OXpaHa MPUPO/IbI.
KII/I TeruioBbIX IBUTATEICH.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
O6muue: OP1-
OP17.
Jucuunnm-
HapHbIE:
JAP1-11P9.

OK 02
Ob6mue:
OP18-OP25
Jucuumnm-
HapHBbIE:
JP10-/1P11
OK 03
OG6mue:
OP26-0OP38.
Jucuunnm-
HapHbie: J[P12
-JIP14

OK 04
Oo6mue:

OP39 —OP47
Jucuumnm-
HapHbie: J[P15
OK 05
OoOmue:
OP48-OP54
Jucuurm-
HapHbie: J[P16
OK 07
Oouue:
OP55-OP59
Jucuumnnm-
Hapuble: P17,
JIP18.

- BOIIPOCHI
TUTSE

o0cyxie-
HUS;

- TECTOBbIE
3a/1aHus;

- 3a71a4H;

-nab.padoTa

Bomnpocer
K JK3ame-
HyNe 32-
37.
[IpakTu-
4ECKOe
3a/1aHue
Ne3
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Pa3znen 6.CBoiicTBa NapoB, sKUAKOCTENH M TBEPABIX TeJl.

23.

Tema 23.A0COOTHAA ¥ OT-
HOCHUTEJIbHAS BIIAKHOCTD
BO3JIyXa

24.

Tema 24 .Kpucrannuyeckue u

amopdHBIe Tena

25.

Tema 25.Bunbl nedopmaruii

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
Oo6mue: OP1-
OP17.
Jncuurm-
HapHBIE:
JP1-J1P9.

OK 02
OOmue:
OP18-OP25
Jncuuruim-
HapHBbIE:
JAP10-J1P11
OK 03
Oo6mniue:
OP26-OP38.
Jncuurm-
HapHbie: J[P12
-JIP14

OK 04
OOmue:

OP39 —-OP47
Jncuurum-
HapHsbie: JIP15
OK 05
OOmue:
OP48-OP54
Jncuurim-
HapHbie: J[P16
OK 07
Oo6mniue:
OP55-OP59
Jlncuurum-
Hapuseie: J[P17,
JP18.

- BOTIPOCHI
TUTSL

o0cyxkie-
HUS;

- TECTOBBIE
3aJlaHus;

- 3a/1a4W;

- nab.paborta

Bomnpocel
K DK3aMme-
HyNe 30-

31.

Pa3n

eJ1 7.0J1eKTPOCTATHKA

26.

Tema 26.29nekTpruyeckuii 3a-
psa. 3aKOH COXpaHECHUS
AIEKTPUYECKOTO 3apsaa. 3a-
koH KyioHa.

27.

Tema 27.29nekTpruyeckoe no-
ne. HanpskeHHOCTb BIIeK-
Tpuyeckoro noii. [Ipuanun
CyIEPIIO3ULIAN TOJIEH.

28.

Tema 28.Ilorennuain. Pas-
HOCTB IMOTEHI[AAJIOB.

9KBI/IHOTCHHI/IaJIBHBIe I10-

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
Oomue: OP1-
OP17.
Jucuurm-
HapHBbIE:
JP1-J1P9.
OK 02
Oo6mue:
OP18-OP25
Jlncuurum-
HapHBIE:

JIP10-JIP11

- BOIIPOCHI
TS

obOcyx/ie-
HUS;

- TECTOBBIE
3aIaHus;

- 3aJ1a4H4;

Bonpocer
K DK3aMe-
HyNo 38-
41.
IIpakTu-
4ecKoe
3a/1aHue
Ne 2.
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BEPXHOCTH. OK 03
29. | Tema 29.CBsi3b MEXKITY O01ue:
HaIpsHKEHUEM M HapSKEH- OP26-OP38.
HOCTBIO ITOJISI. Jncuurm-
30. | Tema 30.IIpoBoaHMKH U TH- HapHble: J[P12
SIIEKTPHUKH B DJIEKTPHUECKOM -/1P14
noJe. OK 04
31. | Tema 31.On€KTPOEMKOCTB. OOruue:
Konnencatopel. CoenquHenune OP39 —OP47
KOHJICHCATOPOB. DHEPrus Jucuurm-
3apsHKEHHOTO KOHJIEHCATOopA. HapHsbie: JIP15
OK 05
Ob6mwue:
OP48-OP54
Jncuurm-
HapHbie: J[P16
OK 07
OGmue:
OP55-OP59
Jncuurm-
HapHbie: J[P17,
JIP18.
Pa3znes 8. 3aK0HBI MOCTOSIHHOTO TOKA
32. | Tema 32.2nekTpuuecKkuit OK 01 OK 01 - Borpocel | Bompocsr
TOK. ¥YcnoBus, HeoOxoaumeie | OK 02 O6mue: OP1- TSt K nudde-
JUJISL €r0 CYIIECTBOBAHMUSL. OK 03 OP17. o0cyxke- pEHIIPO-
Cwuia Toka v uiotHocts To- | OK 04 Jucunmim- HUS; BAaHHOMY
Ka. OK 05 HapHBIE: -TeCTOBBIE | 3aueTy Ne
33. | Tema 33.3akonsr OMa. OK 07 JP1-/1P9. 3aJIaHus; 42-45,
34. | Tema 34.3akOHBI cCOeUHE- OK 02 -3a]1a4H; [TpakTn-
HUSI IPOBOJHUKOB Ob6mue: YEeCKHUe
35. | Tema 35.PaboTa 1 MOILIHOCTH OP18-OP25 3aaHusA
AJIEKTPUYECKOTO TOKa. Ter- Jlncuurum- Ne 2, No 4,
JIOBOE JIEHICTBHE TOKA. 3aKOH HapHBIE: No 7, Ne
Jxoyns-Jlenna JAP10-J1P11 14.
OK 03
O6mue:
OP26-OP38.
Jncuurum-
HapHbie: J[P12
-J[P14
OK 04
Oouue:
OP39 —-OP47
Jucuumnnm-
Hapssie: [IP15
OK 05
Oo6mme:
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OP48-OP54
Jucuumnnm-
Hapsslie: /IP16
OK 07

Ob6mue:
OP55-OP59
Jucuunnm-
HapHblie: J[P17,
JIP18.

Pa3n

eJ1 9.J1eKTpU4eCcKNi TOK B PA3JIMYHBIX €

exax

36.

Tema 36.OneKkTpUUECKUil TOK
B MeTaJuIax

37.

Tema 37.OneKTpUUECKU TOK
B ITOJYIIPOBOTHUKAX. DJIEK-
TPOHHO-ABIPOYHBII NEPEX0.

38.

Tema 38.0neKkTpUUecKuil TOK
B BAKyyMe€

39.

Tema 39.2nekTpuueckuii TOK
B raszax. Ilma3ma

40.

Tema 40.3aK0HbI U pUMeE-
HEHUE AJIEKTPOIN3a

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
O6mrue: OP1-
OP17.
Jucuunnm-
HapHBIE:
JP1-J1P9.

OK 02
O6mue:
OP18-OP25
Jucuurnm-
HapHBbIE:
JAP10-/1P11
OK 03
Ob6mue:

OP26 - OP38.
Jucuunnm-
HapHbie: J[P12
-JIP14

OK 04
OG6mue:

OP39 —OP47
Jucuumnm-
HapHbie: J[P15
OK 05
Oo6mue:
OP48-OP54
Jucuunnm-
HapHsbie: J[P16
OK 07
OoOmue:
OP55-0OP59
Jucuurm-
HapHblie: J[P17,
JP18.

- BOIIPOCHI
TS

o0cyxie-
HUS;

- TECTOBBIE
3aJaHU;

- 3a71a4H;

Bormpocsr
K dK3aMme-

HyNe 36.

Pa3n

eJ1 10.MarHuTHoe nmoJjie v 3J1eKTPOMATHUTHASA HHIAYKIHSI

41.

Tema 41.MaruuTHoe mnoe.
BekTop MarHuTHOM UHIYK-

RRZ041

OK 01
OK 02
OK 03

OK 01
O06mue: OP1-
OP17.

- BOIIPOCHI
ISt
o0cyxie-

Bomnpocel
K DK3aMe-
HyNe 46-
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42. | Tema 42.3akon Amnepa u OK 04 Jucuunnu- HUS; 52.
€ro IPUMEHEHUE OK 05 HapHBIE: - TECTOBBIE
Cuna Jlopenna u e€ mpume- | OK 07 JP1-1P9. 3a/IaHUS;
HEeHHUE OK 02 - 3a/7a4HU;
43. | Tema 43.MaruutHoe MoJe. Ob6mue: - mab.paboTa
MarHuTHbIN MOTOK. OP18-OP25
44. | Temad44.OnekTpoMarauTHas Juciurm-
uHaykuus. 3/1C uHayKIuu. HApHBIE:
ITpaBuno Jlenna JAP10-IP11
45. | Tema45.CaMOUHIyKIIHS. OK 03
NHIyKTUBHOCTb. DHEPTUS Ob6mue:
MarHUTHOTO MOJIS OP26-0OP38.
Jncuurum-
HapHbie: J[P12
-JIP14
OK 04
OGmue:
OP39 —OP47
Jncuurm-
HapHbie: JIP15
OK 05
Ob6mue:
OP48-OP54
Jncuuruim-
HapHbie: J[P16
OK 07
O6mue:
OP55-OP59
Jncuurim-
HapHbie: J[P17,
JIP18.
Pa3nen 11.MexaHudyeckue M 3JIEKTPOMATHUTHBIE KOJIEOAHUSA
46. | Tema 46.CBoOOHbIC, BBI- OK 01 OK 01 - Bormpocel | Bompocsr
HYKJICHHBIC KOJICOaHUs OK 02 OO6mue: OP1- VIS K DK3aMme-
Tema 47.Matematnueckuii 1 | OK 03 OP17. o0cyxe- HyNe 53-
PY>KUHHBIN MasiTHUKH OK 04 Jucrurnu- HUS; 65.
47. | Tema 48.CB0OOIHEIC DJICK- OK 05 HapHbIE: -T€CTOBBIC
TPOMarHUTHBIE KOJIeOaHus. OK 07 JP1-J1P9. 3aJIaHMus;
®dopmyna Tomcona. I1pe- OK 02 - 3a]1a4u;
BpaIlcHUE YHEPTUHU B KOJIC- Ob6mue: - 1ab.paboTa
0aTeIbHOM KOHTYpE OP18-OP25
48. | Tema 49.ITepeMeHHbII TOK Hucuurniu-
49. | Tema 50.Ilony4enue, nepe- HapHbIC:
Jlava v pacHpeneIeHue dIIeK- AP10-ZIP11
TPOIHEPTUH. OK 03
Oo6mue:
OP26-OP38.
Jncuurim-
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HapHble: J[P12
-JIP14

OK 04
OO6mue:

OP39 —OP47
Jucuunnm-
HapHsbie: JIP15
OK 05
OG6mue:
OP48-OP54
Jncuuruim-
HapHble: J[P16
OK 07
O6mue:
OP55-OP59
Jucuunnm-
HapHsbie: J[P17,
JIP18.

Pa3n

e 12.MexaHN4YeCKHeE U JIEKTPOMATHUTHBIC BOJTHBI

50.

Tema 51.1Tonepeunsie u
MPOJIOJIbHBIE BOJIHBI. 3BYKO-
BbI€ BOJIHBI

Tema 52.0npenenenue xa-
PAKTEPUCTHUK JIEKTPOMAr-
HUTHBIX BOJIH.

Tema 53.1IpumeHenue diek-
TPOMArHUTHBIX BOJH

Tema54. DnekTpoMarHuTHbIE
KOJICOAHMS U BOJIHBI

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
O6mme: OP1-
OP17.
Jucuumnm-
HapHBbIE:
JAP1-11P9.

OK 02
O6mue:
OP18-OP25
Jucuunnm-
HapHBbIE:
JP10-/1P11
OK 03
O6mue:
OP26-OP38.
Jucuunnm-
HapHbie: J[P12
-JIP14

OK 04
OoOmue:

OP39 -OP47
Jucuurm-
HapHbie: J[P15
OK 05
Oouue:
OP48-OP54
Jucuumnnm-
Hapsble: /IP16
OK 07

- BOITPOCHI
TUTSI

obcyxe-
HUS;

- TECTOBBIC
3aJlaHus;

- 3a71a4H,

- 1ab.paborta

Bomnpocsr
K DK3aMe-
HyNe 58-
59.

19




51.

TemaS5.I'eomeTpuueckas
ONTHKA. 3aKOHBI OTPAKECHUS
U IIPEJIOMJICHUS CBETa

Tema 56.11osiHOE OTpaKEHUE.

TemaS7.JIunzel. opmyna
TOHKOM JIMH3bI. OnITHYECKNE
puOOpPHI

OoOuue:
OP55-OP59
Jncuurm-
Hapusie: P17,
JP18.

OK 01
OO6mue: OP1-
OP17.
Jncuuruim-
HapHBbIE:
JP1-J1P9.

OK 02
OOmue:
OP18-OP25
Jncuurm-
HapHBIE:
JAP10-J1P11
OK 03
Oo6mue:
OP26-OP38.
Jncuuruim-
HapHbie: J[P12
-JIP14

OK 04
OOmue:

OP39 —-OP47
Jncuurim-
HapHbie: J[P15
OK 05
Oo6mniue:
OP48-OP54
Jncuurim-
HapHsbie: J[P16
OK 07
OOmue:
OP55-OP59
Jlncuurum-
Hapuseie: J[P17,
JP18.

- BOTIPOCHI
TUTST

obcyxk/Ie-
HUS;

- TECTOBBIC
3aJlaHus;

- 3a/1a4W;

- nab.paboTta

Bomnpocer
K dK3aMe-
HyNe 55-
57.

Pa3n

e 16.BostHOBast onTHKA

52.

Tema 58 . UuTepdepenius
cBeta. Mcnmonp30BaHue WH-
Tep(depeHIINN B HAyKe U
TEXHUKE

53.

Tema 59.11onsipu3anust cBe-
ta. Jlucnepcus ceera.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
Oomue: OP1-
OP17.
Jucuunnunap-
HbBIC:

JP1-J1P9.

OK 02
OOmue:

- BOIIPOCHI
IS

00cyx1e-
HUS,

- TECTOBBIE
3aIaHUL;

- 33J1a4H;

n1a6.pabora

Bonpocer
K DK3aMe-
HyNe 58,
Ne 59
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OP18-OP25
JlucunruiHap-
HBIE:
JAP10-JIP11
OK 03
Ob6mue:
OP26-OP38.
Jucuunmunap-
Heie: JIP12 -
J1P14

OK 04
Ob6mue:

OP39 —OP47
JucuurnuHap-
Heie: J[P15

OK 05
Ob6mue:
OP48-OP54
Jucuuruimaap-
Heic: /I[P16

OK 07
Ob6mue:
OP55-0OP59
JucuunnuHap-
HbIC: P17,
JAP18.

Pa3n

ea 17.KBanroBas pusuka

54.

Tema 60.KBanTOBas TUIIOTE-
3a M.IInauka. ®OTOHEL.

55.

Tema 61.Dotorpdekt. 3a-
KOHBI oTtorddexTa

56.

Tema 62.YpaBHeHnue DiiH-
mreiHa 11 horodddexra.

57.

Tema 63.
KopnyckynsspHO-BOTHOBOM
JyaJIi3M CBETa

58.

Tema 64.XuMnudeckoe aeu-
CTBHE CBETa

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

OK 01
O6mwe: OP1-
OP17.
Jucunmnaap-
HBIE:

JAP1-1P9.

OK 02
Ob6mue:
OP18-OP25
Jucuunnunap-
HBIE:
JAP10-JIP11
OK 03
OoOmue:
OP26-0OP38.
Jucuunnuuap-
Heie: JIP12 -
J1P14

OK 04
Ob6mue:

OP39 —OP47

- BOIIPOCHI
LTSt

00cyxie-
HUS;

- TECTOBbIE
3aJ1aHus;

- 33J1a4H;

Bomnpocel
K JK3ame-
HyNe 60-
64.
[TpakTu-
YECKHUE
3aaHUS
Ne 9, No
11.
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Jucuunmunap-
Heie: /[P15

OK 05
Ob6mue:
OP48-OP54
Jlucuurumaap-
ueie: JIP16

OK 07
O6mue:
OP55-OP59
Jucuunmunap-
HBIE: P17,
JIP18.

Pasznea 18.®@u3uku aroma

59. | Tema 65.Pa3Butue B3risinos | OK 01 OK 01 BOIIPOCHI Bomnpocer
Ha CTPOCHUE BENIIECTBA. OK 02 O6muue: OP1- TSt K JK3aMe-

60. | Tema 66.11nanerapnas mo- OK 03 OP17. o0cyxie- HyNe 65-
nenb atoMa. [Toctynater bo- | OK 04 Jncuurm- HUSI; 67
pa OK 05 HapHBbIE: - TECTOBBIE

61. | Tema 67.KBanrossie renepa- | OK 07 JP1-J1P9. 3aJIaHMs;
TOPBI OK 02 - 3a]1a4u;
Ob6mue: - nab.paboTta
OP18-OP25
Jncuuruim-
HapHBbIE:
JIP10-/1P11
OK 03
Oo0mue:
OP26-OP38.
Jncuurim-
HapHble: J[P12
-JIP14

OK 04
OG6mue:

OP39 —OP47
Jlncuurum-
HapHbie: J[P15
OK 05
OoOmue:
OP48-OP54
Jncuurum-
HapHbie: J[P16
OK 07
Oouue:
OP55-OP59
Jlncuurum-
Hapuseie: J[P17,
JIP18.

22




Paznen 19. @®usuka aTOMHOIO siApa

62. | Tema 68.EcrectBennas pa- | OK 01 OK 01 - Borpocsl | Borpocsl
JIMOAKTUBHOCTD OK 02 O6murue: OP1- TSt K dK3aMe-
63. | Tema 69.3akon pagnoaktuB- | OK 03 OP17. obcyxme- | HyNe 68 -
HOT'0 pacnaja OK 04 Jucuunnunaap- HUS; 77.
64. | Tema 70.Buzpl pagnoaktus- | OK 05 HBIE! -trectoBbie | [IpakTu-
HBIX U3JIY4YCHUH OK 07 JP1-J1P9. 3aJlaHus;, | YeCKOoe
65. | Tema 71.Crioco0Obl HaOMIO- OK 02 - 33J1a4H; 3ajaHUe
JEHUS U PETHCTPAINH 3apsi- OOuue: - Nel2
YKEHHBIX YaCTHI] OP18-OP25 n1a6.padot
66. | Tema 72.CTpoeHre aTOMHO- JucuurnHap- a
To sapa. HBIC!
67. | Tema 73.SnepHble CHIIEL JP10-1P11
HckyccTBeHHas paguoak- OK 03
TUBHOCTb. Obmue:
68. | Tema 74.5nepHbie peakiuu. 2P26'OP 38.
HCLUIUIMHAp-
69. | Tema 75.11enHas saepHas ubie: JIP12 - p
pEaKIuu. P14
70. | Tema 76.YnpaBnsemas OK 04
sAepHas peakuus. SaepHsbIit —
pgaETop.p : P Obmue:
. OP39 —OP47
Pa3BuTne atomHOM 3HEpre-
THKHU. DKOJIOTUYECKHUE TIPO- ﬂHCHHHHHHap_
IEMEL Heie: JIP15
OK 05
71. | Tema 77.OneMeHTapHbIE Ya- —
CTHIIbI Obme:
) OP48-OP54
Jucunmnaap-
Heie: /IP16
OK 07
O6mue:
OP55-OP59
JucuunnuHap-
HbIC: P17,
JIP18.
Paznen 20. Ctpoenue BeesieHHOM
72. | Tema 79. OK 01 OK 01 - Bonpocsl | Borpockl
Crpoenue CotHEUHOH CH- OK 02 Oomue: OP1- IS K DK3aMe-
CTEMBI OK 03 OP17. obOcyx/ie- HyNe 68 -
73. | Tema 80. OK 04 Jucuunnm- HUS; 77.
OBomonus Beenennon OK 05 HapHBbIE: -tectoBble | [IpakTu-
OK 07 JAP1-1P9. 3aJ]aHuUs; 4eCcKoe
OK 02 - 3aJIa4M; 3aJlaHue
Oo6mue: -nmab.padorta | Nel2
OP18-OP25
Jucuumnnm-
HapHBIE:
JIP10-JIP11
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OK 03
OOmue:
OP26-0OP38.
Jncuurm-
HapHbie: J[P12
-JIP14

OK 04
Oomiue:

OP39 —-OP47
Jncuuruim-
HapHsbie: JIP15
OK 05
OOmue:
OP48-OP54
Jncuurm-
HapHbie: J[P16
OK 07
Oo6mniue:
OP55-OP59
Jncuurm-
HapHbie: J[P17,
JIP18.

2.2.Kpurepuu olleHUBAHUSA Pe3yJIbTATOB 00Yy4YeHHs HA PA3JIMYHBIX 3TANAX UX JI0-
CTUKEHMS 10 BUIaM OLIEHOYHBIX CPEACTB

banbHO-pedTHHIOBasE cUCTEMa SIBIsIETCSl 0a30BOM CHCTEMOM OIEHHWBAHUS JIOCTHU-
KEHUs 00yJaroIMMHUCS PEe3yIbTaTOB 00yUEHUS.

WtoroBasi orjeHKa TOCTHUXKEHHUSI O0YUYarOIIUMUCS PE3YyJbTaTOB OOYUECHHS] B paMKax
OQJITbHO-PEUTUHIOBOM CHUCTEMBI OCYIIECTBIISIETCSI B XOZE TEKYIIEro KOHTPOJIA ycCIeBae-
MOCTH, MPOMEKYTOUHOU aTTECTAIlUU W ONpEACNIsIeTCS Kak cCyMMma OajlioB, MOJTYyYEHHBIX
00yYaroIMMUCS B pe3yJIbTaTe MPOXO0XKACHUS BCeX (POpM KOHTPOJIS.

OrneHka JOCTHXKEHUS OO0YydYalOIMUMHUCS PE3yJIbTaTOB OOYYEHUS TO JUCITUTUIHHE
CKJIJIbIBAETCS U3 JIBYX COCTABIISIOIINX:

v’ ImepBasi COCTABISAMONIAs — OLEHKA MPENoAaBaTeleM JOCTIKEHUS 00yJaroMHK-
Csl pe3yIbTaTOB O0yUEHUS B TEUCHHE CEMECTPA B XOJI€ TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
(makcumyM 100 6ammoB). CTpyKkTypa MEepBOil COCTABISIONIECH OMPEACIISICTCS] TEXHOJIOTH-
YECKOW KapTO¥ NMCIMIUIMHBI, KOTOpas B Hadaje CeMecTpa JOBOAUTCS J0 CBEICHUS O0Y-
YaloIINXCS,

v BTOpas COCTaBJISAIONIAs — OIEHKA JOCTIDKCHHS OOyJaroUMMHCS DPe3yJbTaToOB
o0yueHust Ha ’k3amMeHe (MakcumyMm — 30 OassioB).

INHEPEYEHDb OIIEHOYHBIX CPEACTB

No Haumenosanue ouye- Xapaxkmepucmuka oueHoOUH020 Ilpeocmaenenue
n/n HOYHO020 cpedcmea cpeocmea OUEHOUHO20 Cpeo-
cmea ¢ POCe

YCTHBIE OHEHOYHBIE CPEACTBA
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Y CTHBIN OnIpoC

CpencTBo KOHTPOJIS, OpraHN30BaH-
HOE Kak crernuanbHas Oecenma mpe-
nmojaBaTeNss ¢ OOydJarommMMcs Ha
TEMBbI, CBSI3aHHBIE C M3y4aeMoOu
y4eOHBIX TPEAMETOB, M paccuu-
TaHHOE Ha BBICHEHHE 00bEeMa 3Ha-
HUM, oOydaromierocss mo Omnpesne-
JICHHOMY pasfieny, TeMe, mpodiemMe
U T.IL

BOITPOCHI 17151 00-
CYXKJICHUS TIO Te-
MaM y4eOHBIX

MPEIMETOB

IIMCBMEHHBIE OHEHOYHBIE CPEACTBA

Tect

Cucrema CTaHAAPTU3UPOBAHHBIX 3a-
JTaHWH, TTO3BOJISIFOIIAs aBTOMAaTH3UPO-
BaTh TPOIEAYPY H3MEPECHHS ypPOBHS
3HaHUU U YMEHUM 00ydaromerocs.

doHg TECTOBBIX
3aJTaHUN

Pedepar

[IpoayKT caMOCTOSITENIbHON pPaboThI
oOyyaromierocs,  MPeACTaBISIONTUN
coOOl KpaTkoe H3JI0KCHUE B IHUCh-
MEHHOM BHJIE MOJYUYEHHBIX Pe3yibTa-
TOB TEOPETUYECKOI0 aHalih3a ollpe-
JIETICHHON Hay4YHOU (yuebHO-
HCCJIEIOBATENLCKOM) TEMBI, IJI€ aBTOP
pPacKpbIBaeT CyTh HCCIEAYyEeMOU Mpo-
OJIeMbl, TIPUBOJUT PA3TUYHBIE TOYKHU
3peHus, a TakKe COOCTBEHHBIEC B3IJISI-
Tl Ha HEe.

Tembl
TOB

pedepa-

[Ipe3enTanus

JIOKyMEHT WJIH KOMITIEKT TOKyMEH-
TOB, IPETHA3HAYCHHBIN JJIS TTPe/-
CTaBJICHHS YETO-

100, MPEICTABISIONIUN CO00 coue-
TaHHE TEKCTa, KOMIILIOTEPHOU aHHM-
MaIuu, rpaduKy, BUJIEO, My3bIKH U
3BYKOBOT'O psijia (HO HE 00513aTeIIbHO
BCE BMECTE), KOTOPBIC OPraHU30BaHBI
B CJIMHYIO CPEIy.

Temsl ipe3en-
Tarui

Kaprouku

CpencTBo KOHTPOJIA, CoJeprKaliee 3a-
JTaHUS W YNPaKHEHUS 0 TOMY WIIH
WHOMY pa3lielly WU TeME M TO3BOJIS-
roree 6osiee 3pGheKTUBHO MPOBOIUTH
WHJUBUAYAIbHYIO paboTy ¢ oOyuyaro-
IIUMHUCS, OIEHUTHh PabOTy KaXKJI0ro
00y4aroerocst BO BpeMsi 3aHsITHS.

PaznaTounbiil
Marepuan

3amaua

DTO CpelICTBO PACKPBITUS CBSI3U MEXK-
1y JaHHBIMH ¥ UCKOMBIM, 3aJaHHBIMU
YCIIOBHEM 3aJladyd, Ha OCHOBE YETO
HE00X0AMMO

KontposnbHas paborta

CpencTBo MpoBepKU yMEHUN NpUMe-
HSTb MOJTyYEHHBIEC 3HAHUS AJIs pellie-
HUs 33/1a4 ONPEJEICHHOTO THUIIA 110

KomruiekT kon-
TPOJIbHBIX 3a/1a-
HHM 110 BApUAH-
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| Teme mim pasneny

| Tam

A) KPUTEPUH U HIKAJIA OLIEHUBAHUSA OTBETOB HA YCTHBIE BOIIPO-

Chbl
No Kpumepuu ouenueanusn Hlkana oyenok
n/n Konuue- Ouenka
cMmeo
oannos

1. | 1) oOyyarouuiicss TOJTHO W apryMEHTUPOBAHHO OT- 10 OTau4dHO (BBI-
BEYAET M0 COACPKAHUIO 3aJaHUS; COKUM ypOBEHb
2) oOyuaroiuiicsi OOHapyKUBAaeT MOHUMAHHUE MaTe- JIOCTUKEHUS
puana, MOXeT 00OCHOBATh CBOM CYKICHHS, IPUME- pe3yJIbTaToOB
HUTb 3HAHUS Ha MPAKTUKE, TPUBECTU HEOOXOIUMBIE o0y4eHHUs)
MPUMEPHI HE TOJIBKO MO y4€OHHUKY, HO U CaMOCTOSI-

TEJIbHO COCTaBIICHHBIE;
3) u3naraer marepuai IOCJEI0BaTeIbHO U IIpa-
BHJIBHO.

2. | 1) moiHO U apryMEHTUPOBAHO OTBEYAET IO COJMEP- 8 Xoporo (mo-
YKaHUIO 3a/1aHUS; CTaTOYHBIN
2) oOHapyXMBaeT IMOHUMAaHHWE MaTepuaa, MOXKET YPOBEHB J0-
000CHOBATh CBOM CYXJEHUS, TPUMECHUTH 3HAHUS Ha CTHKEHUS pe-
MpaKkTUKe, TMPUBECTU HEOOXOIUMBIE MPUMEPHI HE 3yJbTaTOB 00Y-
TOJBKO TIO Y4YEOHHKY, HO U CaMOCTOSITEIBHO CO- YEHUS )
CTaBJICHHBIC;

3) wu3naraer marepuan IMOCJIEI0BaTEeIbHO W IIpa-
BWJIBHO, HO JOoTycKaeT 1-2 omwuOKH, KOTOpHIE caM,
)K€ UCTIPABJISIET

3. | oOyuaromuiicss 0OHapy>XKMBaeT 3HAHUE ¥ TOHUMaHUE 5 VY noBneTBopu-
OCHOBHBIX MOJIO)KEHUN JAHHOTO 3aJaHus, HO: TeJIBHO (TIpU-
1) u3naraer marepuan HEMOJHO M JIONMYCKAEeT He- €MJIEMBIN ypO-
TOYHOCTH B OIPEICICHUH MOHATUN Win (HOpMyIu- BEHb JIOCTHXKE-
POBKE MpaBUI; HUSI pe3yJibTa-
2) HE yMeeT JIOCTATOYHO TIYOOKO W J0Ka3aTeIbHO TOB 00yUYCHMS)
000CHOBATh CBOM CYXKJICHHUSI U IPUBECTH CBOM MPHU-

MEpBHI;
3) u3naraer Marepuana HEMoCJIeIOBaTENIbHO MU JI0-
yCKaeT OIHOKH.

4. | oOyuaromuiicsi oOHapyKMBaeT HE3HAHWE OTBETa Ha 0 HeynoBnerBo-
COOTBETCTBYIOIIEE 3aJlaHUE, JOIMYCKAET OIIMOKH B pUTENBHO (He-
bopMyTUPOBKE OTpENeICHUN U TPaBUJI, UCKaKAO- JIOCTaTOYHBIN
IIME UX CMBICT, OECTIOPSIOYHO W HEYBEPEHHO M3JIa- YPOBEHb JI0-
raeT Marepuall; OTMEUAIOTCA TAaKUE HEJOCTATKU B CTUXKEHUS pe-
MOJIFOTOBKE O00ydYaromerocs, KOTOpbIE SIBISIOTCS 3yJBTaTOB 00Y-
CEPhE3HBIM TMPEMATCTBUEM K YCIEINITHOMY OBJaje- YEHUS )
HUIO MOCJEAYIONUM MaTEPHAJIOM.

b) KPUTEPUHU N IKAJIA OHEHUBAHUA PE3YJIBTATOB TECTUPOBAHUA
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Ne | Kpumepuu ouenuea- | Koau- IHIkana oyenox
n/n HUA yecmeo Ouenka
oannos
1. 90-100% mpaBUIBHBIX 9-10 | OTiIn4HO (BBICOKHI YPOBEHb TOCTHKEHUS
OTBETOB pE3yJIbTaTOB O0YUYEHHSI)
2. 80-89%npaBUIIbHBIX 7-8 .
OTBETOR Xopowo (J0CTaTOYHBIA YPOBEHb TIOCTHXKE-
3 70-79% HpaBUIbHBIX 5. | MU PesyIIbTaToB o0ydeHM)
OTBETOB
4. 60-69% npaBUIIBHBIX 3-4 | Y1oBneTBOpUTENIbHO (MPUEMIIEMBII YPOBEHB
OTBETOB JOCTHKEHHSI pE3YyJIbTaTOB OOYyUEHHS)
5. 50-59% npaBUIIbHBIX 1-2
OTBETOB
6. Menee 50% npaBuib- 0 HeynoneTBopuTenbHO (HEAOCTATOUHBIN
HBIX OTBETOB YPOBEHb JIOCTHKEHUS pe3yJIbTaTOB 00yye-
HUSI)
B) KPUTEPUU U IKAJIA OHEHUBAHUSA PE3YJIbBTATOB
PEIIEHUA 3ATAY
No Kpumepuu ouenuganusn Hlkana oyenok
n/n Konuuecmeo Ouenka
0annos
1. [TomHoe BepHOE perieHue. B ornueckom pac- 9-10 OtnuyHO (BBICO-
CYKJIEHUU pEIICHUU HET OIMOOK, 3ajiaya pe- KU YPOBEHb J10-
ieHa panuoHaIbHBIM crnocoboM. [lomyuen CTHOKEHMS pe-
MpaBUJIBHBIN OTBET. SICHO omucaH cmocod pe- 3yJIBTaTOB 00Y-
LICHUS. YEHUSI)
2. BepHoe pelenne, HO HUMEIOTCS HEOOJBIITUE 7-8
HEJI0YEThI, B 1IEJIOM HE BIMSIOLIME Ha pelie-
HUE, TaKUE KaK HeOOJbIINE JOTUYECKUE Mpo-
MyCKH, HECBSA3AHHBIE C OCHOBHOW HJAEEU pe-
meHusi. Pemenne oQopMieHO HE BIIOJHE ak-
KypaTHO, HO 3TO HE MeIIaeT MOHUMAHHIO pe-
LLCHILL Xopouio (mocra-
3. Pemienne B nemoM BepHoe. B morndeckom 5-6 TOUHBIN YPOBCHB
JIOCTUKEHUSI pe-
pacCy X J€HUN W PEUICHUU HECYIECTBEHHBIX
3yJIbTaTOB 00Y-
omurOOK, HO 3a/1aua perieHa HeONTUMAaIbHBIM ueHns)
CHOCOOOMMIIUIONY LIIEHOHE00 Iee 1By X HE3Ha-
YUTENHHBIXOMUO0K. BpaboTenpucyTCTBYIOT
apumMeTndyecKkas OmuOKa, MeXaHW4YecKas
omuOKa UK OMKUCKA MPH TEePENUChIBAHUHU BBbI-
KJIQJIOK WJIM OTBETA, HE UCKA3UBILHUE COJEPKaA-
HUE OTBETA.
4. JlormyeckoM pacCyXIE€HUM pEIICHUU HET 3-4 VY nosnerBopu-
omuOOK, HO JOMYIIEHA CYIIECTBEHHAs OIINO- TeJbHO (TIpUeM-
Ka B MareMmaruyeckux pacuerax. [Ipu oObsic- JIEMBIN YPOBEHb
HEHHUM CJIOKHOTO SIBJICHUSI yKa3aHbl HE BCE JOCTHKEHHUS pe-
CYIIIECTBEHHBIE (DAKTOPHI. 3yJABTaTOB 00Y-
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YEHUS)

3. HMeroTcst CymiecTBeHHBIC OMIMOKU B JIOTHYE- 2-3

CKOM pPacCy>XJIeHUU U B pelieHuu. Paccunran-

HOE€ 3HAYEHUE HMCKOMOM BEJIIMYMUHBI HCKAXKaET

coJiep>kanue oteera. JlokazaHbl B BCIOMOTa-

TEJIbHbIC YTBEPXKACHUSA, IMOMOTralollue B pe- Heynosersopu-

IICHUU 33]1a4H. TETIRHO (IECHO_
CTaTOYHBIN ypo-

6. PaccMOTpeHBIOT/ICIbHBIECTY YaUTTPHOTCY T- 1
cTBUMpenieHus. OTCyTCTBYeTOKOHUATEIbHBIH BEHb AOCTHRE
YUCJICHHBIA OTBET (€CIU OH MPEAYyCMOTPEH B HH PE3YIbTaTon

oOydeHms)

3a7a4e).

[IpaBunbHBIN OTBET yrajaH, a BBICTPOEHHOE

1I0J1 HETOo penieHrue 0€30CHOBATEBHO.
7. PenieHre HEBEpHOE MJIM OTCYTCTBYET. 0

I KPUTEPUU U HIKAJIA OLIEHUBAHUSI PEOEPATOB
No Kpumepuu ouyenueanusn Hlkana oyenok
n/n Konuue- Ouenka
cmeo oan-
7108

l. BrlmonHeHbl Bce TpeOOBaHMs K HAIMCAHUIO U 9-10 OTnn4yHO (BBICO-

3amuTe pedepara: obo3HaueHa mpodiieMa U KU YPOBEHB J10-
000CHOBaHa €€ aKTyaJIbHOCTb, CAEJIaH KPAaTKUI CTHUKEHUS pe-
aHaJu3 Pa3JIMUHbIX TOUYEK 3PEHUS Ha paccMart- 3yJbTaTOB 00Y-
pUBAaEMyI0 MpoOJIEeMy U JIOTUYHO M3JI0KEHA YEHUS)
COOCTBEHHAs TO3UIIUA, CPOPMYIHUPOBAHBI BbI-
BOJIbI, TEMA PACKPBITA MOJTHOCTHIO, BBIAEPKAH
00BEM, cOOMIOZIeHBI TPEOOBaHUS K BHEITHEMY
oOopMJICHUIO, JaHbl MPABWIbHBIC OTBETHI Ha
JIONIOJIHUTENIbHBIE BOIPOCHI.

2. OcHoBHbIC TpeOOBaHUs K pedepaTy U ero 3a- 7-8 Xoporo (gocrta-

IIUTE BBIMIOJIHEHBI, HO MPU 3TOM JIOMYIICHBI TOYHBIN YPOBEHD
HeJ04YeThl. B 4acTHOCTH, MUMEIOTCSI HETOYHO- JIOCTUKEHUSI pe-
CTH B U3JIOKEHUU MaTepuaia; OTCyTCTBYET JIO- 3yJIbTaTOB 00Y-
rUYecKasi MOCJIeI0BATeIbHOCTh B CYXKICHUSX; YEHUS)
HE BbIICp)KaH 00beM pedepara; HUMEOTCS
ynymieHuss B oQOpMJICHUU; Ha JOTOJTHUTEb-
HbIE BOIPOCHI TMpU 3alUTE JaHbl HEMOJHBIC
OTBETHI.

3. NmeroTcss  CymieCTBEHHBIE OTCTYIUIEHUS OT 4-6 VY noBneTBopu-
TpeboBanmii Kk pedepupoBanuto. B vactHoCTH, TENbHO (IpUeM-
TeMa OCBEIIEHA JMIIb YaCTUYHO; JOIMYIIECHBI JIEMBIH YPOBEHB
(dakTHyeckue omuOKU B COAepKaHUM pedepa- JIOCTUKEHUSI pe-
Ta WIW MpPU OTBETE Ha JOMOJHUTEIbHBIE BO- 3yJbTaTOB 00Y-
MIPOCHI. YEHUS )

4. Tema ocBO€Ha UL YaCTUYHO; JOMYIIEHBI 1-3

rpyOble OIMOKK B cofiepkaHuu pedepaTa WiH
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IIpHU OTBETC HAa AOINOJIHHUTCIIBHBIC BOIIPOCKI; BO
BpEMs 3alIThl OTCYTCTBYCT BBIBO/I.

Tema pedepata HE packpbiTa, OOHAPYKUBACT-
Csl CYILIECTBEHHOE HEMOHUMAHUE IPOOJIEMBI.

Heynosnersopu-
TeJIbHO (HegocTa-
TOYHBIN YPOBEHb
JOCTHKEHHUS pe-
3yJIbTaTOB 00Y-
YCHUS)

1) KPUTEPUHU U IIKAJIA OLIEHUBAHUS JIOMAIITHETO 3ATAHUS

No Kpumepuu ouenueanusn Illkana oyenok
n/n Konuue- Ouenka
cmeo oai-
7108

l. 3ajaHue BBINOJHEHO IOJHOCTBIO: LENb JO- OTnuyHO (BBICO-
MAaIllHETO 3aJlaHusl YCIIEIIHO JOCTUTHYTa; OC- KU YPOBEHb J10-
HOBHBIE Bormpocsl s 00Cy»KIeHusi Bblele- 9-10 CTUXKEHUS pe-
HBI, HAJIMYME CXEeM, IpaduuecKkoe BbIJICICHUE 3yJIBTaTOB 00Y-
0co00 3HaunmMmoi wuH(popManuu; padoTa BbI- YeHUS)
MOJIHEHA B MOJHOM 00BEME.

2. 3aaHyue BBIIIOJHEHO: I€Jb BBINOJHEHUSA O- Xoporto (gocrta-
MAIIHETO 3aJjaHus JOCTUTHYTA; HAJIUYUE Tpa- TOYHBIN YPOBEHb
BUJIbHBIX 3TAJOHHBIX OTBETOB; OJJHAKO paboTa 8-7 JTOCTUKEHUS pe-
BBINIOJTHEHA HE B MIOJIHOM 00BEME. 3yJbTAaTOB 00Y-

YeHUs)

3. 3ajaHue BBINIOJTHEHO YACTUYHO: II€Jb BBIMOJI- VY noBnerBopu-
HEHHUsI JIOMAIlHETO 3aJaHus JOCTUTHYTa HeE TENbHO (TpUeM-
MOJIHOCTHIO; MHOTOYHCIJICHHBIE OIIMOKU CHU- 5.6 JIEMBIN YPOBEHB
’KAI0T KaueCTBO BHITIOJIHEHHON paOOTHI. JIOCTUKEHUS pe-

3yJBTaTOB 00Y-
YEHUSI)
4, 3ajjaHue HE BBIMOJIHEHO, II€JIb BBITIOJHEHUS HeynosnetBopu-
JIOMAIITHET 0 3aJ[aHus HE JIOCTUTHYTA. TeIbHO (HeaocTa-
0 TOYHBIN YPOBEHb
JIOCTUKEHUSI pe-
3yJIbTaTOB 00Y-
YeHUs)

E) KPUTEPUU U HIKAJIA OHEHUBAHUA KOHTPOJIBHBIX PABOT

MaHHE€ CYTH BOIIpoca, 0e3yKOpU3HEHHOE 3Ha-
HUE OCHOBHBIX MOHATHHA U TMOJOXEHUH, JIOTHU-

Ne Kpumepuu oyenueanusn Illkana oyenok
n/n Konuue- Ouenka
cmeo oan-
7108
I. HCKJTFOYUTEIbHbIE 3HAHUs, a0COMIOTHOE TOHH- 28-30 Ot1nuyHO (BBI-

COKHUI YPOBEHb
JOCTUKEHUSI
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YECKH M JIEKCUYECKU T'PAMOTHO H3JI0KECHHBIE, pPE3yJIbTATOB
coJiepKaTelibHble, apryMEHTUPOBAHHbBIE U HC- o0ydeHms)
YEPIBIBAIOIINE OTBETHI
2. riyOoOKHe 3HaHWs MaTepuana, OTIMYHOE TIOo- 25-27
HUMaHHE CyTH BONPOCOB, TBEPAOE 3HAHHUE OC-
HOBHBIX MMOHSTUN U TMOJOXKEHUN MO BOIIPOCAM,
CTPYKTYypHUPOBAHHBIE, NOCJIEI0BATENbHBIE,
IIOJIHBIE, IPABUJIBHBIE OTBETHI
3. riIyOOKHEe 3HAHUS MaTepualia, IpaBUIbHOE T10- 22-24
HAMAaHUE CYTH BONPOCOB, 3HAHHE OCHOBHBIX
MOHATUM U MOJOKEHUN MO0 BOIPOCAM, COIEp-
YKaTeJIbHbIC, TIOJIHBIE U KOHKPETHBIE OTBET Ha
BOIpOCHl. Hanuume HeCyleCTBEHHBIX WIH
TEXHUYECKUX OLINOOK
4. TBEPABIC, JOCTATOYHO IIOJHBIE 3HAHUA, XOPO- 19-21
1iee MOHWMAaHUE CYTH BOIMPOCOB, MPABUIbHBIC
OTBETHI Ha BOIPOCHI, MUHUMAJIBHOE KOJIHMYE-
CTBO HETOYHOCTEH, HEOpekHOE 0(hopMIICHUE
3. TBEpPJIbIE, HO HEJOCTATOYHO IMOJHBbIE 3HAHMUS, 16-17 Xoporio (70-
10 CyTH, BEpPHOE NTOHMMAaHHE BOIIPOCOB, B IIE- CTaTOYHBIM
JIOM TpaBUJIBHBIE OTBETHI HAa BOIPOCHI, HAJU- YPOBEHB J0-
YK€ HETOYHOCTEH, HeOpexkHOE 0(hopMIIEHHUE CTUXKEHUS pe-
6. oO1Me 3HaHMs, HEJOCTATOYHOE TMOHHMAaHUE 13-15 3yJbTATOB
CYyTH BOIPOCOB, HAJIMUKUE OOJIBIIIOTO YUCIa He- 00yueHus)
TOYHOCTEH, HeOpeKkHOE 0hopMIIEHUE
7. OTHOCUTEJbHBIE 3HAHUS, HAJIWYUE OILIMOOK, 10-12 VY noBneTBopu-
HeOpexHOEe 0OPOopMIICHUE TeNbHO (TIpu-
8. MOBEPXHOCTHBIC 3HAHUWSA, HAJIUYHE TPYyObIX 7-9 E€MJIEMBIN ypO-
OIIMOOK, OTCYTCTBUE JIOTUKH HU3JIOKCHHS Ma- BEHb JOCTHKE-
Tepuana HUS pe3yJibTa-
TOB 00yUEeHUS)
9. HEMIOHUMAHUE CYTH, OOJIBIIIOE KOJIMYECTBO 4-6 Heynosnerso-
rpyOBIX OIIMOOK, OTCYTCTBUE JIOTUKHU H3JIOXKE- puUTeNbHO (He-
HUSI MaTepuaia JIOCTATOYHBIN
10. | He AaH OTBET HA MOCTABJIEHHBIE BOMPOCHI 1-3 YPOBEHb J0-
11. | orcyTcTBHE OTBETa, NaH OTBET HA APYIHE BO- 0 CTUXKEHUS pe-
MPOCHI, CIIHCHIBAHUE B XOJI€ BBIMOJHEHUS pa- 3yJbTaTOB
OOTHI, HAMMYKME Ha paboUYeM MeECTe TEXHHYC- 00yueHus)

CKHX CPCACTB, B TOM YHCJIC TCJ'IC(i)OHa

2.3.Kpurepuu u mKaJjia OieHMBAHHUS Pe3yJbTATOB 00y4YeHUsI M0 JUCHUIJINHE

MPH JK3aMeHe

No Kpumepuu ouenueanusn Illkana oyenok
n/n Cymma oan- Ouenka
7108 oucuyu-
NJIUHbBL
1. | OGyyaromuiicsi TIyOOKO M TpoyHO ycBowu | Slu Bbimie |OTIWYHO (BBICOKUUN
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OpPOrpaMMHBIA  MaTepHall, KCUEPIBIBAIOLIE,
MOCJIETIOBATEIHLHO, YETKO U JIOTHYECKH CTPOMA-
HO €ro W3JlaraeT, YMEEeT TECHO YBS3bIBATh
TEOPHIO C MPAKTUKOM, CBOOOHO CIIPaBIISIETCA
C 3aJlayaMu, BONIPOCAMH W JPYTUMH BUIAAMU
MIPUMEHEHUS 3HAaHUW, IPUYEM HE 3aTPYIHSICT-
Cs C OTBETOM TIPH BUJAOW3MEHEHUU 3aJaHUMH,
UCIIOJIb3yeT B OTBETE MaTepuall pa3IMYHOMN
JUTEPATYpPhl, MPABUILHO OOOCHOBBIBAET MPHU-
HSITO€ HECTAHJIAPTHOE PEIlIeHHE, BIaJeeT pa3-
HOCTOPOHHMMH HaBBIKAMHU M TNPUEMaMU BbI-
MOJIHEHUS MPAKTUYECKUX 33]a4 1Mo (HOpMHUPO-
BaHUIO PE3YJIbTATOB OOYUCHHS.

OOGyuaromuiicsi TBEp/I0 3HAET MaTepuan, rpa-
MOTHO U MO CYLIECTBY HM3JIaraer €ro, He J0-
MycKasi CyIIECTBEHHBIX HETOUHOCTEU B OTBETE
Ha BOINPOC, MPaBUJIbHO MPUMEHSET TEOPETH-
YECKHUE TMOJIOKEHUSI TIPU PELICHUU MpaKTHYe-
CKHX BOIPOCOB W 3aJa4, BJIAJEET HEOOXOIu-
MBIMU HAaBBIKAMH M MPUEMAMH UX BBINIOJIHE-
HUSA, a TaKXke HMEET JOCTATOYHO IIOJIHOE
NPEACTAaBICHUE O 3HAYMMOCTH 3HAHUW [IHC-
LUTLJIMHBI.

0Oy4Jaronuiicss UMeeT 3HAHUSA TOJIBKO OCHOB-
HOTO MaTepuasia, HO HE YCBOWJI €ro JIeTaJIei,
JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO IIpa-
BWJIbHBI (DOPMYTTUPOBKH, HAPYIIECHUS JIOTHYE-
CKOH IMOCJIeI0BATEIbHOCTH B U3JI0KEHUH MPO-
rPaMMHOI'0 MaTepuasa, UCIBITHIBAET CIOKHO-
CTH TIpU BBITIOJIHEHUHU MPAKTHUUYECKUX PadOT U
3aTpyAHSIETCS CBSI3aThb TEOPUIO BOIPOCA C
IIPAKTUKOM.

YPOBEHB JOCTHXKE-
HUS PE3yJIHTATOB
0o0yueHus)

Xoporo (gocra-

TOYHBIM YPOBEHb

JTOCTHKCHHUS pe-

3yJbTaTOB O0yUe-
HHUS)

Y 10BJIETBOPUTEIIb-
HO (TIpHEeMJIEMBbIi
YPOBEHb JIOCTHKE-
HUS PE3yJIBTaTOB
0o0y4eHHUs)

OOyuatomuiicst He 3HaeT 3HAYUTEIILHON YaCTH
MPOrpaMMHOI0 MaTepualia, HEYBEPEHHO OT-
BEUAET, JIOMYyCKAaeT CEpPhE3HBbIC OIIMOKH, HE
WMEET MPEACTABJICHUN IO METOJMKE BBINOJ-
HEHUsI TIPAKTUYECKON pabOThl, HE MOXKET IPO-
JOJDKUTH 00ydeHue 0e3 JAOMOJHUTEbHBIX 3a-
HATHUU 110 JaHHOM JUCIUILINHE.

meHee 51

Heynosnersopu-

TEJIbHO (HeI0CTa-

TOYHBIM YPOBEHb

JNOCTH)KEHHUS pe-

3yJIbTaTOB O0y4e-
HUST)

III. TUITOBBIE KOHTPOJIBHBIE 3AJIAHUSA NJIM UHBIE MATEPHUAJIbBI, HE-
OBXOJIUMBIE VI OHNEHKHW OCHOBHbBIX BUJIOB JEATEJIBHOCTH, XA-
PAKTEPU3YIOLIUX ITAIIBI JOCTUKEHUSA PE3YJIBbTATOB OBYYEHUS B

MMPOIIECCE OCBOEHMS OFPA3OBATEJIbHOM ITPOT'PAMMBI

3.1.TunoBbie KOHTPOJIbHbIC 3aJAHUSA JJIS TEKYLIero KOHTPOJIS YCIeBaeMOCTH

o0y4yaromuxcst
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TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH

BxoaHasi KOHTpoJibHAsI padoTa 3a KypC OCHOBHOM IIKOJIbI

HopMaTuB OLleHKH
Ouenka «3»(yaoBieTBopuTenbHO) — ¢ 9 no 11 Bompoc;
Onenka «4»(xopomo) — 12 — 13 Bompocos;
Ouenka «5S»(otnuHo) — 14 - 15 Bonpocos.

Bapuanml.
1. I3mMeHeHne npoCTpaHCTBEHHOTO MTOJI0KEHHUS T€a OTHOCUTENIBHO APYTUX TEI —
A. mepeMeleHue. b. cucrema orcuera.
B. Mexanndeckoe JBUKECHHE. I'. ckopocTh Tena.
2.Eaunuiia usMepeHusi CKopocTy B MexxayHapoHOM cUcCTeEME ...
A.m b. ¢ B. w/c T.m/c.
3. CKOJIBKO CEKyHJ COIEPKUTCS B 3 MUHYTax?
A. 3c b. 30c B. 18c I'. 180c
4. YcnoBHOe 0003HaUeHUE (PU3HUECKOW BETMYUHBI: CKOPOCTH.
Ao b. F B. m I'.t

5. Ilo rpaduky omnpenenuTe BUABI IBUKEHUS U ITyTh HA Y4aCTKE PAaBHOMEPHOIO MPSIMO-
JIMHEWHOTO JIBHKEHUS.

| o
=

[
o0 1 bl 's Tic

A. 4m b. 16Mm. B. 8m. I'.12m.

6. 3a 3¢ cCKOpOCTh Tena u3MeHuIach oT 6 m/c 1o 15 m/c. Y ckopeHue NBUKEHUs Tena. . .
A. T m/c? B. -7 m/c? B. -3 m/c? I. 3m/i?
7. Teno maccoif 3 KI B MHEpLHUAIBLHOM cucTeMe puobpeTaer yckopenue 10 m/c? mox
JICUCTBUEM CHJIHI ...
A. 0,03 H. b. 10,3 H. B.3 H. I'. 30 H.
8. JIBe Toueunsie maccol 100 r u 400 r HaxoasATcs Ha paccTtosiHuU 20 M Ipyr OT Apyra.
KakoBa cuiia B3aMMOIEUCTBUS MEXAY TEIAMH.

A.0,1*10°H b.0,4* 10"°"H  B.6,67* 10> H. T.13*10"°H
9. Haiimute dhopmyiy 11t pacueTa UMITyJIbca Tea

A. ma b. mv B. mgh I'. kx
10. Teno maccol 2 Kr NOJHITO Ha BbICOTY 2M. HaiiguTe ero noTeHIMaabHy 0 SHEPTHUIO.

A. 4 JIx b. 40 JIx B. 1 JIx I'. 2 JIx
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11. Ilpu nnaBieHuu Teaa €ro TeMmneparypa
A. TOBBIIIAETCS b. He u3mensiercs B. nonmxkaercs . paBHa HyJI1O.
12. Ilpu yBennueHUM CKOPOCTH ABUKEHUS MOJIEKYJI TEMIIEpaTypa BEIIECTBA. ......
A. noBbimaercsi b, He usmensiercss  B. moHmwxkaetrcs I, paBHa Hy:IIO.
13. Cuna ToKa B LIENU MOKET OBITh U3MEPEHA

A. amniepmerpoM  b. BonbTMETpOM B. peoctarom  I'.ommerpom.
14. Cuna Toka 2A, a conpotusnenue 2 (OM). YeMy paBHO HalpsKEHUE B LENU?
A 1B b 2B B 4B ['.6B

15. ComnpoTuBiieHHs] pE3UCTOPOB, U300PAKEHHBIX Ha cxeme, paBHbI 1o 4 OM. Ornpene-
JUTE UX 0011Iee COMPOTUBIICHUE.

oO— N iy A eead
A.10OmMm b.2 Om B. 0,5 Om I'.30M
Bapuanm?.
1. Teno, obnagatomiee Macco, paaMepaMu KOTOPOro MOKHO MPeHeOpeyb, SBISETCA. . .
A.TesoM OoTCcYeTa. b. maTepuanpHON TOUKOM.
B. mo0biM TenoM. I'. cucremoit oTcuera.
2. Enuanna uaMepeHus nepeMenieHuss B Mexa1yHapoIHON CHCTEME
A.m B. c B. m/c C.m/c?.
3. Ckonbko kunorpamm coaepxurcs B 3500 rpammax?
A. 35xkxr b. 3,5xr B. 350kr I'. 3500kr
4. YcnoBHOe 0003HaUCHHE (PU3UUECKON BETUUUHBI: CHJIBI
A. v b. F B. m I.t

5. Ilo rpaduky onmpeaenuTe BUABI ABMKSHUS U MyTh HA yYaCTKE PABHOMEPHOTO IPSMO-
JIMHEWHOTO IBUXEHUSA

Y, M/c

A.4wm. b. 8m. B. 12m. I'.16Mm.

6. Teno OBIKETCA ¢ YCKOPEHHEM «-2 m/c’». ONpenenurs Bpems, 3a KOTOPOEe CKOPOCTh
u3MeHwiach ot 16 .m/c no 10 m/c.

A.3c b. 5¢ B. 8¢ I'. 13c.
7. Teno maccoit 20 Kr B MHEpLMAIBHON cucTeMe noj aeicTeueM cuibl 6 H nmpuobperaer
YCKOPEHHUE ...

A. 3 m/c? B. 40 m/c? B. 0,3 m/c? I'. 80 m/c?.

8. JIBa tena maccamu 200 r m 500 r HaxonmaTcs Ha paccrossHAM 1 M npyr ot apyra. Ka-
KOBA CHJIa B3aMMOJICHCTBUS MEX]Ty TEJIAMHU.

A.0,1* 10" H B. 4*10 """H B9* 10" H. T.0.7*10"H
9.11pu ynpyromM CTOJIKHOBEHUH JIBYX TEJ UX Macca

A. He MeHseTcs b. ygenmnunBaercs ~ B. ymenpmaercs 1. paBHa HyIo

10. Haitnure dopmyny s pacyeTa MOTEHIMAIBLHON SHEPIHH TeJa, MOJHSATOTO HaJl
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3emnen
A. mv?/2 b. mgh B. ma I. kx

11.ITpu KuINIEeHNH KUAKOCTHU €€ TeEMIepaTypa

A. He MeHseTCs b. yBenmnuuBaercs B. ymenbmaercs I'. paBHa Hy1O
12. Temnieparypa Teiaa yMEHbIIUIACH, P 3TOM CKOPOCTh JIABUKEHHUS MOJIEKYIL. ...

A. HE MeHseTCs b. ygenmnuuBaercs ~ B. ymenemaercs  I'. paBHa HyJO
13. HanpsikeHue Ha yyacTKe e MOXKET ObITh U3MEpeHa

A. amniepmerpom  b. BoneTMETpOM B. peoctatom  I'.ommeTpom.

14.Pe3uctop compotuBieHueM 2 OM BKJIIOYEH IMOCIEI0OBATEIBHO JIAMIIOYKE COIMPOTHB-
nenueMm 2 Om. Haitaute ux oOliee conpoTUBICHUE.

A.10wm b.2 Om B. 4 Om I'.6 Om
15. Hanpsxkenue B uenu 6B, a conpotusnenue 3 Om. Haiiaute cuiny Toka B LEMH.

A.3A b. 9A B.2A I'.18A

Bapuanm3.

1. IIpon3BOJIBEHO BBIOPAHHOE TEJIO, OTHOCUTEIBHO KOTOPOTO ONPENEISAETCS MOJOKEHUE
JBIKYILEHCS MAaTEPUATIbHOM TOYKH, HA3bIBAECTCH ...

A. Teno orcuera. b. marepuanbHas TOYKa.

B. cucrema orcuera. I'. cucrema KoOpAUHAT.

2. Enuanna nuaMepeHus mytd B MexxIyHapOIHOU CUCTEME

A.m b. ¢ B. m/c C.u/c?.

3. CKOJIbKO METPOB COJEPKUTCS B 3KM?

A. 30m b. 300m B. 3000m I'. onpenenuTh HENB3s
4. YcnoBHoe o0o3HaueHUE (GU3MUECKON BETUIUHBI — BPEMSL. . .

A. v b. F B. m I'.t

5. Ilo rpaduky onpeaenute myTh Ha Y4aCTKE PABHOMEPHOTO MPSIMOJIMHEHHOTO JIBIKE-
HUSL.

A

v, M/C
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A.4wm. b. 8m. B. 12m. I.16m.
6. Teno HauMHAET JABMKEHHE CO CKOPOCcThio 10 M/c u yckopenneM 3 m/c? . B koHie 2-
O CEKYH/JIbl CKOPOCTb OYyJIET paBHa ...
A. 16 m/c b. 10 m/c B. 4 m/c I'. 3,5 m/c.
7. Tlon netictBueM cuibl 140 H Teno momyuaer yckopenue 2 mM/c? . Macca
ATOrO TeJla paBHa......
A. 70 kr. b. 22 kr. B.280 xr. ['.142 xr.
8. Ba tena maccamu 200 r u 500 r HaxomasTca Ha paccTtossHuu 10 M Apyr oT Apyra.
KakoBa cuia B3auMOJEHCTBUS MEXKY TEJIaMHU.
A.0,1* 10 H B.0,4* 10 H B.9* 1014 H. I.6,7*10“H
9. Ilpu HeynpyroM ynape AByX Tl UX Macca

A. He mensiercss  b. yBenmnuuBaercss  B. ymenepmaercs  I. paBHa HyJO
10. Haiinute ¢popmyiy ajis pacuera KHHETUYECKOW SHEpTUU
A. mv?/2 b mgh B. ma I. kx

11. IIpu TassHMM CHETa €TO Temmeparypa..............

A. HE U3MEHSIETCSA b. yBennunBaercs
B. ymenbaercs I'. He onpenensercs

12. Ecau CKOpPOCTDb ABUXKCHHUSA MOJICKYJI YMCHBIINJIACH, TO TCMIICpATypa JaHHOI'O BCIIIC-

A. He MeHsieTCs b. yBenuuuBaercs B. ymenbmaercs  I'. paBHa Hyn1O

13. Cuna TOKa B IIENH MOKET OBITh U3MEPEHA
A. amnepmerpoMm  b. BonbTMETpOM B. peoctarom  I.ommerpom.

14. Cuna toka B uenu 2A, a Hanpsbxenue 4B. KakoBo conporuBienue nenu?

A. 4 Om b. 6 Om B.2 Owm .8 Om

15. JIBa pesucropa 1o 2 OM coenuHeHbl mapasuienbHo. KakoBo ux oOlee conpoTHuBIie-
Hue?

A.2 Om b.4 Om B.1OwMm I'.0,5Om
Bapuanm 4.

1. JIunus, coequHSIONIAs MOJI0KCHUE MaTePHAIbHON TOUKH B OJIMDKAMIKE, IMOCIeI0Ba-
TEJIbHbIE MOMEHTBI BPEMEHH, - ...

A. TIepeMelIeHueE. b. myTs.
B. Tpaexropusi. I'. BexTOp CKOpOCTH.
2. Equnuiia usmMepeHust yCKopeHus: B MeX1yHapOJIHOU CUCTEME ...
A. M B. ¢ B. m/c I.m/c?.
3. CkonbKoO JKoyien cogepxurces B 3,5 kJx?
A. 35]x b. 3,5/1x B. 3501x I'. 3500/1x

4. YcnoBHoe o0o3HaYeHUE (DM3MUECKON BEIMYUHBI: BPEMEHH
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A.v b. F B. m I'.t

5. Ilo rpaduky onpenenute myTh Ha Y4aCTKE PABHOMEPHOTO MPSIMOJIMHEHHOTO JIBIIKE-
HUSL.

U M/cC
A
4 —
3=
2 _]
: T [ >
Q 3 6 19T 12 “te
A. 24wm. b. 8m. B. 12m. I'. 6Mm.
6. 3a 3¢ cKOpOCTb TeNla U3MEHMWIIACh OT 15 m/c 1o 6 m/c. YcKkopeHue ABUKEHUS Tena ...
AT m/c? B. -7 m/c? B. -3 m/c? I. 3m/c?

7. Teno maccoii 20 kr B MHEpLUUAIbHOUN cucteMe noA AeiictBueM cuiibl 60H npuobdpera-
€T YCKOPEHHE ...

A. 3 m/c? B. 40 m/c? B. 0,3 m/c? I. 80 m/c?.

8. JIBe Toueunsie macchl 200 r u 600 r HaxonsTcs Ha pacctostHuU 30 M ApyT OT Apyra.
KakoBa cuiia B3auMOI€MCTBUSI MEXIY TEIAMH.

A.0,1* 10 H 5.04*10"H B.9*10"H. T.16*10°H
9. Ilpu yBenuuenuu kodduirieHTa TpeHus B 2 paza cuiia TpeHUs

..........

A. yBennuurcs B 2 pasa. b. ymenbmmTcs B 2 paza
B. He n3smenunTcsa I'. onpenenuTe HEBO3MOKHO

10. Haiinute popmyiy aJis pacuera CUJibl, CO3AAr0IEH TelTy YCKOPEHUE
A. mv?/2 b mgh B. ma I. kx

11. Ecnu teMneparypa Tena yBeJIMUUBAETCS, TO CKOPOCTh €0 MOJIEKYI

A. HE U3MEHHTCS b. yBenmmunrces
B. ymenpmures I'. onpeenuTh HEBO3MOKHO

12. IIpu kpucTaiIM3anuuy Tejaa €ro TeMneparypa
A. TIOBBIIIAETCS b. HEe u3mensiercs B. nonmxkaercs . paBHa HyJIHO.

13. HampsikeHue Ha y4acTKe LEMU MOKET ObITh U3MepeHa
A. amniepmerpom  b. BonsTMETpOM B. peocratom  I'.ommeTpom.
14. Cuna toka B ienu 2A, conporusieHue 2 OM. Hailgure HanpsikeHUe B LIETH.

A. 1B b. 4B B.2B I'.3B
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15. Onpenenute oOLIee CONMPOTUBICHUE PE3UCTOPOB, U300PAKEHHBIX HA CXEME

4 OMm
@ { }
4 OM
e
A.2 Owm. b. 40m B. 6 Om I'.8 Om

Pasznea 1. Mexanuka

OCHOBBI KHHEMATHKH

Bonpocel st 00CykIeHusi: MEXaHUYECKOE JIBIJKCHHE; MaTepUalIbHAs TOUKA; TPACKTOPHSL
MyTh; MEpEeMEIICHUE; NPSMOIMHENHOE PaBHOYCKOPEHHOE JBWKEHHE; MTHOBEHHAsl CKOpOCTB;
YCKOpEHHE; YCKOPEHHE CBOOOIHOIO MaJeHUs; LIEHTPOCTPEMHUTENIBHOE YCKOPEHHUE; YITIOBasi CKO-
POCTB; A0COIFOTHO TBEPOE TEIO.

3akoHOMepHOCTH:

MPUHLIMI OTHOCUTENILHOCTH ['anuies; ypaBHEeHHE (3aKOH) MPSIMOJIMHEHHOIO paBHOYCKOPEHHOIO
JBIKCHUS], YpaBHEHUE (3aKOH) CKOPOCTU MPSIMOJIMHEMHOIO PaBHOYCKOPEHHOIO JIBMXKEHHS — B
OJTHOM 13 (hOPM 3aIKCH: KOOPAMHATHOM, CKAJIIPHOM, BEKTOPHOM (Ha YCMOTpPEHUE NperoiaBare-
J151); ypaBHEHHsI CBOOOTHOTO MAJIeHHs KaK YaCTHbIE CIydal NPSIMOJIMHENHOTO paBHOYCKOPEHHOTO
JBWDKEHUS; TpaQuKU TMPSIMOJIMHEHHOIO pPaBHOYCKOPEHHOTO JIBMKEHUSI, CKOPOCTH (IPOEKLIUH
CKOPOCTH) IIPY NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBU)KEHHH; 3aKOHOMEPHOCTH JIBU)KEHHUS Te-
JIa TI0 OKPY>KHOCTH C TOCTOSTHHOW 10 MOJIYJIFO CKOPOCTBIO: CBSI3b LIEHTPOCTPEMUTEIIBHOIO YCKO-
PEHUS C MOAYJIEM JITHEHHOM CKOPOCTH; OMPENETICHUsI IEPHO/Ia BPAILIEHNS U YaCTOThI; CBS3b yI-
JIOBOW CKOPOCTH JBUKCHHUSI C JIMHEMHOM

PacuéTHblie 3a1a4u:

1. (BIIP) Jloaka OBYPKETCSt CO CKOPOCTBEO 7 KM/4 OTHOCUTENTLHO BOJIBI MO TeueHUto peku. CKo-
pOCTh TeueHus paBHa 4 km/4. Kakoii myTh mpoiAET joKa 3a rnojyaca?

OrtgerT: 5,5 kM.

2. ABTOMOOMIIb, JBUTasCh C YCKOPEHHEM 2 M/C%, YBEIMUMII CBOKO CKOPOCThL ¢ 10 M/c 1o 15 m/c.
CKOJTbKO BpeMEeHHU JIBUTAJICS aBTOMOOHIH? Kakoii Iy Th OH 3a 3T0 BpeMsi IpoIién?

OrtBer: 2,5¢; 31,25 M

2. Ilpu moxo/ie K OCTaHOBKE ITO€31, IBUTABIIMICS CO CKOPOCTRIO 30 M/C, 3aTOPMO3HMIT M OCTAHO-
Bwics B TeueHue | MuH. UeMy paBHO yckopeHue rnoesaa? KakoB ero TopMO3HOi MyTh?

Ortser: 0,5 m/c%;, 900 m

3. MarepuajbHas TOUKA JABKKETCS 0 3aKOHY: X = -2+3t-t* (Bce Beymuunbl B CH). OTBeThTE Ha
BOITPOCHI:

1) KakoB xapaxtep 1BUKEHHS TOUKH?

2) Yemy paBHa HayaIbHAS! CKOPOCTH JBUKECHUS?

3) Uemy paBHa MPOEKIMS YCKOPEHUSI TOUKH Ha OCh 0X?

4) Uemy paBHa KOOpJIMHATa TOUYKH Yepe3 Sc?

5) CoctaBbTe ypaBHEHHE 3aBUCHMOCTH MPOEKIIMM CKOPOCTM TOYKM Ha OCb OX OT BPEMEHH e
TIBHKCHMUSI.

OtBeThI:

1) ITpsimonuHeHOE paBHOYCKOPEHHOE ABUKEHUE
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2) V() =3M/C

3) ay = -2m/c?
Hx=-2+35-5=-12 (m)
5) V=32t

4. ByneM cuuTaTh, 4TO MAPAIIIOTHCT BO BPEMS 3aTsDKHOTO MPBDKKA CBOOOIHO TagaeT. [Ipu stom
OH mposieTaeT pacctosiHue 45 M. CKOIBKO BPEMEHH JUTUTCS 3aTsDKHOM MPBDKOK? Kakyto ckopocTb
MPUOOPETACT MAPAITIOTHCT B KOHIIE ATOTO ITyTH?

Otser: t=3 c; v=30Mm/c.

5. Tlpu omkume GapabaH CTUpaTBHONM MaIMHBI BpamaeTcs ¢ yactorot 600 o6/muH. Paguyc 6a-
pabana coctapisieT 15 cm. OnpenenuTe neprol BpailieHus: 6apadaHa, yriioByI0 CKOPOCTb Bpallie-

HYS, TMHEHHYIO0 CKOPOCTb 1 IIEHTPOCTPEMUTEILHOE YCKOPEHHE.
Otser: 0,1 ¢; 62,8 pan/c; 9,42 m/c; 592 m/c%.

I'padpuueckue 3agaun:
1. MatepuanbHasi TOUKa JBMKETCS TaK, YTO MPOEKIHS €€ CKOPOCTU MEHSIETCSI TIO TpaduKy:

l"“. M,' C

m..".-c--tow-“-

W3 npuBe1EHHBIX yTBEP)KIICHUI BHIOEPUTE BCE BEPHBIC OTBETHI:

1) HauanmpHast ckopocTs ToUkH paBHa 0

2) B momeHT Bpemenu t = 1 ¢ Touka OCTAaHOBUJIACH

3) Touka Bc€ BpeMsi IBUTAJIACh B MOJIOKUTETIHHOM HAIIPABJICHUH OCH OX
4) Moy1b YCKOPEHHS TOUKU PaBEeH 2M/c?

5) [poekius nepeMerieH st TOYKH Ha OCh 0X 3a BpeMsi OT 1 ¢ 10 3 ¢ paBHO Sx=-4 M
OrtseT: 2,4, 5

Tect no Teme «KnnemaTuka»

Bapuanr 1

1. JInst kax oM (pu3ndecKoi BETMUMHBI U3 CTOJIO0A | YKaKUTE SAUHUITY €€ U3MEPEHHUS U3 CTOJI0-
ua 2.

Cronber 1 Cronber 2
1. Yckopenue A. M
2 Ilyte b. M/C?
3.CkopocTh B. JIx

. M/C

2. Ha pucynke n3o0paxeH rpauk 3aBUICUMOCTHA KOOP/AMHAT Teia oT BpeMeHH X(t). Onpenenure
KUHEMaTHYeCKHUI 3aKOH JIBY>KEHUSI 3TOTO TeNa.

Ax(t)=10+2t

b.x(t)=-10+2t

Bx(t)=10-2t

I'x(t)=-2t
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3. Jloaka ABMOKETCS B HAIPABJICHUU TEUEHHUSI PEKH CO CKOPOCTBIO 4 M/COTHOCUTENBHO BOJIbI, CKO-
POCTh TEUEHHSI PEKU OTHOCHUTENBHO 3emiu 1 m/c. Onpenenure CKOpOCTb JIOJKH OTHOCUTEIHHO
3emim?

A.6Mm/c b.0 B.2wm/c I'.4wm/c

4. ABTOMOOWMII HAaUaJl IBUTAThCSl PABHOYCKOPEHHO MPSMOJIMHEIHO U3 COCTOSIHUS TTOKOSI U Yepe3
5 ¢ ero ckopocTtb ctana paBaoi 10 m/c. Kakoii myTs ObUT MpoiiieH aBTOMOOMIIEM 3a 4 ¢ OT MO-
MEHTa Hayasa IBUKEHUS ?

A.8m. b.16m B.32mT".40m

5. Msty GpoliieH BEpTUKAILHO BBEPX C HAYAITLHOM cKopocThio 20M/c . UeMy paBeH MOAYIIb CKO-
pocTH Msiua yepe3 3¢ mociie Hayana JBrbKeHus ?COonpoTUBIIEHUE BO3/IyXa CUMTATh NMPEHEOPEKU-
MO MaJIbIM, YCKOPEHUE CBOOOTHOTO MaIeHUsI IPUHATH paBHbIM 10M/C 2.

A.50m/c  B.30m/c B.20m/c  T.10m/c

6. [Ipu nBMKEHMH Tea MO OKPY>KHOCTH paguycoM 10M ¢ MOCTOSHHOM MO MOYJIIO CKOPOCTBEO
SM/CLEHTPOCTPEMUTEIILHOE YCKOPEHUE PABHO:

A.250m/c2 B.50m/c2 B.2,5m/c2 T.0,5m/c>

7. ABTOMOOWITH IBUKETCSI CO CKOPOCTBIO 72KM/4. Orpenenure yCKoOpeHre aBTOMOOUIIS, €ClTU Ye-
pe3 20 CeKyHIIOH OCTAaHOBUTCAL.

A.3wm/c%  Bb.S5wm/cc?: B.1wm/c? I'.-1wm/c2

8. Ha pucynke mpezacrtasieH rpauk CKOpPOCTH PAaBHOMEPHOIO JBMKEHUs Tena. Orpenenute
ITyThb, POWJCHHBIN TEJIOM 32 2 C.

A. 10 m;
b. 20 Mm;
B. 5™

I. 30 m.

9.JIpmkeHre, Mpu KOTOPOM TeJI0 3a JIF0ObIE PaBHBIC TIPOMEKYTKH BPEMEHH MPOXOIUT OJIMHAKO-
BbIC ITyTH, HA3bIBACTCSL:
A.  MEXaHWYECKUM JBIDKCHUEM;

b. PaBHOMEPHBIM JIBUKECHUEM;
B.  HepaBHOMEpPHBIM JIBUKEHUEM;
I. MPSMOJIMHENHBIM JIBUKEHUEM.

10. B xakoM W3 IPUBEJCHHBIX CITy4aeB TEJIO JABMXKETCS PABHOMEPHO?

Bapuanr 2

1.JIns kaxmo¥ (pr3UIecKor BEJTMYMHBI U3 CTOJIONA | YKaKUTE SIUHUITY €€ N3MEPEHUS U3 CTOJIO-
ma 2.

Cron6err 1 Cronber 2

1. YckopenueA. m

2.Bpemsb. M/C?

3.CkopoctsB. JIx

I'.c

2.Ha pucynke nu300paxeH rpaguk 3aBUCMMOCTH KOOpAMHAT Tejia oT BpeMeHu X(t). Onpenenure
KMHEMaTUYECKUI 3aKOH JIBUSKEHUS 3TOTO TeNa.

A x(t)=2+2¢;
b.x(t) =-2-2t;
Bx(t=2-2t;
x(t)=-2+2t;

3. Jlonka MBUKETCS POTHB TEUEHUS PEKH CO CKOPOCTHIO 2 M/COTHOCUTEIIBHO BOJIBI, CKOPOCTh Te-
YEeHUS PEKM OTHOCHTENBHO 3emi 2 M/c. OnpeienuTe CKOPOCTh JIOAKH OTHOCUTEIBHO 3eMiTn?
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A.6M/c b.0 B.2wm/c I'.4wm/c

4. ABTOMOOWITL HaYaJT IBUTATHCS PABHOYCKOPEHHO TIPSIMOIMHEHO M3 COCTOSTHHS TIOKOSI M 4epe3
5 ¢ ero ckopocTtb ctana paBaoit 10 m/c. Kakoii myTs ObUT MpOiiieH aBTOMOOHIIEM 3a 8 ¢ OT MO-
MEHTa Havasa JIBUKCHUS ?

A.8m b.16M B.32mI".64Mm

5. Msta GporiieH BEpTUKAILHO BBEPX ¢ HAYATLHOM CKOpocThio 20M/C . UeMy paBeH MOIYIh CKO-
pocTH Mstua yepes 4¢ nocie Havdana BrkeHust? ConpoTHBIEHHE BO3TyXa CUMTATh MPEHEOPEeKU-
MO MaJIbIM, YCKOPEHUE CBOOOTHOTO MaIeHUsI IPUHATH paBHbIM 10M/C 2.

A.50m/c  B.30m/c B.20m/c  T.10m/c

6. [Ipu nBMXXEHHUH Tela MO OKPYKHOCTH pajnycoM 10M ¢ IOCTOSIHHOM MO0 MOAYIIIO CKOPOCTBIO
SM/CLIEHTPOCTPEMUTETIFHOE YCKOPEHUE PABHO:

A.250m/c2 B.50Mm/c2 B.2,5M/c? I.0,5wm/c?

7. ABTOMOOWJIb ABUKETCS CO CKOPOCTHIO S4KkM/4. OnpenieNuTe yCKOpeHne aBTOMOOMIIS, €CITH Ye-
pe3 15 CeKyHZI0H OCTAaHOBUTCAL.

A.3m/c2  Bb.S5wcz B.lwmc2 [.-1m/c2

8.Ha pucynke mpencraBneH rpauk 3aBUCUMOCTH IyTH PaBHOMEPHOTO JBWD)KEHHUS TeJla OT Bpe-
MeHH. CKOpOCTB Tena paBHa:

1 m/c;

2 M/c;

20 M/c;

S wm/c.

Kaxkoe 13 siBneHui MO>KHO CUMTaTh CBOOOIHBIM T3 ICHHEM?

TIOJIEeT TITUIIBL;

CKaThIBAHUE C TOPKU;

JIBIDKEHHUE TI0 UHEPIIUY;

TOJIET KaMHSL, BBITYIIIEHHOTO U3 PYK.

Amwg»enws >

10.  Kakoii u3 npuBeIeHHbIX IPah)UKOB OMKUCHIBAET HEPABHOMEPHOE JIBIKEHUE?
Kpurepnn onenku:

«5» - BBIIOJHEHBI paBWIbHO 10 3a1aHni;

«4» - BBITNIOJIHEHBI TIPABWJIBHO § - 9 3a/1aHWi];

«3» - BBINIOJIHEHBI TIPABUJILHO 6 - 7 3a/1aHUi];

«2» - BBIIIOJIHEHBI IPABUJIBHO S 3aaHUM.

JlaGopaTopHnas padora
N3mepenne yckopeHus Tejia MPU PABHOYCKOPEHHOM JBHKEHUM.

1. HEJIb PABOTHBI
- H3ydeHne paBHOYCKOPEHHOI'O JBWKEHUS Teja M0 HAKIIOHHOM IJTIOCKOCTH.
- OmpeneneHue yCKOpEHUs MIApUKa, ABMKYIIETOCS 110 HAKIIOHHOMY KeJ00y.

2. ObOPYAOBAHUE
- JKeJo0;
- IIapuK;
- IITaTUB ¢ My(TaMu U JIAKOM;
- METAJUIMYECKUN HWIAHAD;
- JIMHEMKAa;
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- CEeKyHJIOMEp.
3. MOPAJOK BBIIIOJTHEHUSA PABOTbI

3.1 CoOpatb yCTaHOBKY.
3.2 [lyctuth mapuk ¢ BEpXHEro KOHIa keno0a, OnpeeuTh BpeMs JABIKEHUS MIapuKa 10
CTOJIKHOBEHHMS C LIJIMHIPOM, HaXOIAIMMCS Ha JPYTrOM KOHIIE Keo0a.
3.3 U3mMepuTh IMHYy nEpeMENIeHus S, IapuKa.
3.4 IloncraBuB 3HAY€HHWs ¢, U S,, ONPEACINTE YCKOPEHHUE a,, MOJCTABUB B YpaBHECHHE
PN

=
3.5 He MeHss yros HaKJIOHA Kea00a MOBTOPUTH OIBIT eimie 4 pa3a, ONpeAeuTh sl Kax-
JIOT0 OIbITa 3HAYEHUE a,, .

a

. a,+a,+ay+a, +a;
3.6 Onpenenuth cpeHee 3HAUYEHUE YCKOPEHHUS: a,, = 5 .

3.7 Pe3ynbTaThl U3MEPEHUI U BBIYMCIICHUI 3alIUCaTh B TA0JIUILY.
3.8 Opopmuts paboTy, cAenaTh BHIBOA, OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI, PEIIUTh 3a-

nagy.

4. TABJIMIIA PE3YJIBTATOB

Ne JnuHa mytn Bpemst nBmwxkenust | Y CKOpEHHE Cpenree 3HaUeHHE

M
OIIbITa Sn, M tn, C a, 2 YCKOPCHUA 0 -

c

M
2

C

DN B |W (N

5. PACUETDI
B JaHHOM pas3Jciic HCO6XOI[I/IMO 3alrCaThb PACUYCTHI JJIA KaXKA0I'0 OIlbITa
6. BBIBOJI

7. KOHTPOJIBHBIE BOITPOCBI

7.1 Uto Takoe MrHOBeHHas CKopocTh? Cpennsisi ckopocTh? Kak onpenensitorcs?

7.2 HanucaTh ypaBHEHHE PAaBHOYCKOPEHHOTO JIBUYKEHHUS U CBOOOIHOTO TAJCHUS TEIL.

7.3 Pemmuth 3amauy:Teno OpoIIeHO BEPTUKAIBHO BBEPX C HAYAJIBHOU CKOpPOCThIO 30 M/C.
UYepes CKOJIBKO CeKYH]T 0HO OyeT Ha BbicoTe 25 MeTpoB? (CMBICT OTBETA MOSICHUTB).

OcHOBBI IMHAMUKH

Bonpocs! 11t 00CyKaeHusi: UHEPIMS; B3aUMO/JICVCTBUE; MHEPIIMATIbHAS CUCTEMA OTCYETA;
CHWJIa; Macca; CHJIbI B TIPUPO/IE; CUJIA TSHKECTH M CUJIa BCEMUPHOTO TATOTEHUS; IEpBasi KOCMHU-
YyecKasg CKOPOCTh; JIBUKEHHE TIAHET U MaJibIX Tesl COJTHEUHOM CUCTEMBI; CUjla YIIPYTOCTH;
BEC TeJa; HEBECOMOCTh; CHJIbI TPEHHUS;

3aKOHOMEPHOCTH: 3aKOHBI MEXaHUKU HbIOTOHA; 3aKOH BCEMHUPHOTrO TATOTEHHS; dhopmylia
NepBOM KOCMUYECKON CKOPOCTH; 3aKOH ['yKka; popMyJibl 11 pacueTa CUJlbl TPEHHUS.
du3nyeckue onbIThI: OnbIT KaBenauima

KauecTBeHHBIE 32124
1. HazoBuTE CHITBI, IEHCTBHE KOTOPHIX KOMIICHCUPYETCS B CCTYIOIIUX CIyJasX:
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1) aiicOepr IUIBIBET B OKEaHE;

2) MapalroTUCT CITYCKAETCs Ha 3€MITI0 PABHOMEPHO U MPSIMOJIMHENHO.

Ortgert:

1) cuna TsKECTH KOMITEHCUPYETCSl BHITAIKHABAIOIIEH CHJION, a CHJIa T€YEHHs BOIBI — CHIION CO-
MPOTUBJIEHHUS BOJIBL;

2) cua TSHKECTH KOMITIEHCUPYETCS CUJIOHN COIPOTUBIICHUS BO3/TyXa Y BHITAIKUBAIOIIEH CHIION.

2. O BeTpoBOE CTEKJIO JBMKYILETOCS aBTOMOOWIA yaapuics koMap. CpaBHUTh CHIIBI, JICHCTBY-
IOIIME Ha KOMapa U aBTOMOOWITb BO BpeMsl yiapa.
Ortsert: no 3 3akoHy Hbr0TOHA CHITBI paBHBI [0 MOJTYJTIO.

3. Ha crone nexxut miap. [lokaxxure Ha puCyHKE CHITy YIIPYTOCTH, BOSHUKAIOITYIO B IIape, U CUITY
yHOpPYyrocTu crojia. YTo MOXKHO cKa3aTh O BEJIMYMHE U HAPABJICHUH STUX CHJI?
OTtBeT:

’ N - cuiaa peaxkumm
N OTIOPEl, NPUIIOXEHA
K TeJyy;
P - cumna Beca,
4 IPUJIOXEeHa K CTO-
P

4. Kak u3MEHHTCS CWJTa TSTOTEHUS] MEXKIY JBYMs TEIAMH, €CJIM MAacCy OAHOIO U3 TEJ YBEJINUNTh
B/IBOE, a pPACCTOSIHUE MEXKTY TEIaMHU COXPAHUTh ITPEKHUM?
OTBeT: cuiia yBEJTMUYUTCS BJIBOE.

5. Kakumu crioco6aMy MOKHO YMEHBITUTh WM YBEITUYUTH CHITY TPCHHUS?
OTBeT: MOXKHO YMEHBIIUTH KOA(DOUIIMEHT TPEHUs], CACJIaB CyXO€ TPEHUE KUIKUM; IS
YBEITUYCHUS CHIIBI TPEHUSI HEOOXOIMMO YBEINYUTh JaBJICHUE HA TETIO.

6 (BIIP). [IBe cuibl, jexariye Ha OJHOM MpsIMOM, IEMCTBYIOT Ha TeJio Maccoit m. Ha kakom
PUCYHKE U300pa’keHa CUTYaIUs C PACTIOI0KEHUEM CUJI, TAIOIIKUX HAauOOoJbIIee YCKOPEHUE

1) F1 2) F1 Fs

F
F,=15H,F,=10H F,=15H, F,=30H
3) Fs Fr 4) Fo Fr

F,=10H, F,=15H F,=15H,F,=15H

‘803M09wH0€[%%M€Hu€I
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ITo BTOopoMy 3akony HbroToHa Teno Oyner 00s1agaTh HauOOJIbIIUM YCKOPEHUEM TOTa, KO-
I/1a Ha HETo JACHCTByeT HamOoibmas cwia. Hanbomnbimas paBHOACHCTBYIOIIAs cuja JeH-
CTBYET Ha TeJlo, N300paXeHHOE Ha pUCYHKeE 1.

Otgert: 1.

7 (BIIP). IIpounTaiiTe TEeKCT U BCTaBbTE HAa MECTa MPOMYCKOB CJIOBA (CIOBOCOYECTAHUS) U3
IIPUBEAEHHOTO CIIUCKA.

i S, //,7;,’;// )

[Tocepennne TENEKKHU JISKUT METAUIMYECKAN mapuk. Hax HUM moJBENIeH Ha HUTH ApPY-
roM MaJIcHbKuM mapuk. [loka Tenexka NBUXKETCS ,
IIAPUKH MOKOSITCSI OTHOCUTEJIBHO TEJIEKKN. B HEKOTOPBIA MOMEHT BPEMEHHU CKOPOCTh TE-
JISKKU Hadaja yMEHbIIAThCA. [Ipr 3TOM MeTaUIMYECKU MAapuK MOKATWJICS, a IIAapUK Ha
HUTH OTKJIOHHJICS JIBIDKCHHUST TEIEXKKH (CM. pHC.).

OTOT OMBIT ACMOHCTPUPYCT SABJICHHUC

Cnucok coB (CI0BOCOYETAHUM )

1) paBHOMEPHO U MPSAMOIUHEITHO

2) paBHOYCKOPEHHO U MPSMOIUHEIHO

3) BOpaBo, 1o Xxoay

4) B1eBO, MPOTHUB XOAA

5) rapMOHHUYECKHUX KOJIeOaHui

6) uHepuuu

Bosmooicnoe pewenue:

Ha mecte mepBoro nporycka J0JKHO ObITh CJIOBOCOYETAHUE «PAaBHOMEPHO U MPSMOJIU-
HEHHO», Ha MECTE€ BTOPOIO — CJIOBA «BIIPABO, MO XOIy», HA MECTE TPETHETO — CIIOBO
CUHEPLHN».

Ortsert: 136

PacuéTHble 3a1a4u:

1. Onpenenmte Maccy GyTOOIBLHOTO MsHa, €CIIH MOCIIE yaapa oH mprodpen yckoperune 500 m/c?, a
cuiia yaapa obita pasHa 420 H.

Ortser: 0,84 kT.

2. Ha teno maccoii 500 r 1eiCTBYIOT JIB€ CHJIbI, HANIPABJICHHBIE B MPOTHUBOMOJIOKHBIE CTOPOHBIL:
10 H u 8 H. Onpenenure MOAyIIb U HAIIPABICHUE YCKOPEHHSL.
Otser: 4 M/C? ¥ HAaTIPaBJIEHO B CTOPOHY OOJIBIIIEH 110 MOYJIHO CUJIBL.

3. Ha kakoM pacCTOSIHUM JAPYT OT APYra HAXOAATCH ABA OJMHAKOBBIX IApa MAaCCaMH
1o 20 T, ecJIM CHJIA TATOTEHHsT MEsKIY HUMH 6,6710° H?

Otset: 20 M

4 (BITP). CranpHoit 6pycok Maccoit 500 r paBHOMEPHO CKOJIB3UT 10 TOPU30HTAJIBHON MO-
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BepxHOCTH. Cuia TpeHus: ckoibxkeHus pasHa (1,2 £0,1) H. U3 kakux matepuanoB, mpea-
CTaBJICHHBIX B TA0JIHIIE, MOXKET OBITH U3TOTOBJICHA TOPU3OHTAIBHAS TTOBEPXHOCTH? 3amu-
IIUTE PEIICHUE U OTBET.

MarepuaJbl Ko3ppunueHT TpeHNsi CKOJIbKEHUSI
Cranb — cTanp 0,40-0
70
Cranb — Menb 0,23-0,29
Cranb — 4yryH 0,17-0,24
Crainb — KoXka 0,20-0
25
Cranp — nepeBo 0,30-0,60

Bosmoorcnoe pewenue:

Monyib CuiIbl TPEHHS CKOJIBKEHHS MPU JBHXKEHUU TEJa MO0 FOPU30HTAIBHOM IOCKOCTH
Beruncisercs no hopmyne F=mgu. Ilo ycnosuto 3amaun F=(1,2+0,1) H. lns xpaitnux
sHauenuii cwiiel (1,1 H u 1,3 H) Haxoaum 3Hadenust koahUIIMEHTa TPEHUS CKOJIbKEHUS U
MOJIy4aeM BO3MOXKHBIM MHTEpBaJ 3HaueHU 11 u: ot 0,22 no 0,26. JlaHHBINA MHTEpBAI Me-
pecekaeTcs ¢ UHTepBajaMy 3HAYCHUH ISl UyryHa, MEIU U KOXKHU.

OTBET: 4yr'yH, ME/lb, KOXKa.

5. Ha Opycok Maccoil 5 Kr, ABMKYIIMKCA MO TOPU30HTAIBHONW MOBEPXHOCTH, JAECHCTBYET
cuna TpeHus ckoybxkeHus 20 H. Uemy Oyner paBHa cuja TPEHUS CKOJIBXKEHHS IOCIHE

YMEHBIIICHUSI MacChl Tejla B 2 pa3a, eciiu Kod(PPUIIUEHT TPeHHS HE U3MEHUTCS?
Otser: 10 H.

6. Onpenenute cpennee paccrosuue oT CarypHa go CouHIa, €clid Tepuoi oOpalieHus
Carypna Bokpyr Connua paseH 29,5 net. Macca Connna pasaa 2 ¢ 1030 kr.
Orset: 1,42 <10 m.

I'papuueckue 3agaun:
1. Ha pucynke npuBeneH rpaduk 3aBUCUMOCTH YUIMHEHHUS] PE3MHOBOIO KI'yTa OT MO-
A JUyJ1s IPUAJIOKEHHOU K HEMY CUJIbl. HalTH )KECTKOCTh KIyTa.

Otset: 10 H/m.

12345 FH

3aia4yu HA MeTOAbI HAYYHOT'0 MO3HAHUSA:

1 (BIIP). C moMomipio JHHAMOMETpa IMPOBOAMWIMCH U3MepeHus: cuibl. [llkama mpubopa
MpOTrpagyupoBaHa B HbIOTOHAX. [lOrpemHOCTh U3MEPEHHI CUJIbl paBHA IIEHE JEJICHUS
IKAJIBl AUHAMOMETpPA. 3aNUIIUTE B OTBET MOKa3aHUs JUHAMOMETpPA C YYETOM MOTPEITHO-
CTH U3MEpPEHH. B OTBETE yKa)XuTe 3HAYEHUE C YYETOM MNOTPEIIHOCTH U3MEPEHUN Yepe3
TOUYKy ¢ 3amsToi. Hammpumep, ecnu mokasanusi mpudopa (5,0 £ 0,5), To B oTBETE Cleayer
3ammmcath «5,0;0,1».
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ey

Hotomons 8 T
0 3 J(l 15

Bo3mooicnoe pewienue:

Jlns Hayaja ONpeACHMM IICHY JeJSHHS AUHAMOMETPA, B JAaHHOM CIydac OHA COCTAaBJISCT
1 H. Jlanee onpenensem nokazanue npuodopa: 11 H. Takum oOpa3oMm, 3HaUCHHE U3MEPCH-
HOM 3THM JUHAMOMETpPOM cuiibl cocTaBiseT (11 + 1) H.

Omeem: 11;1.

2 (BITP). Bam HeoOXoamMo HCCIIeIOBATh, KaK 3aBUCUT CHJIA TSHKECTH OT MacChl Ipy3a.
Nwmeetcs cneayroniee 000py10BaHUE:

— BECHI JIEKTPOHHBIE;

— AMHAMOMETpHI ¢ TipeaesioM usMepenuii 5 H u 1 H;

— Habop U3 TPEX TeJ pa3IuIHON MACCHI;

— IITaTUB ¢ My(TOH U JIAMKOM.

Onuirre nopsI0K MPOBEICHHS UccaeqoBanHus. B oTsere:

1. 3apucyiiTe Wi ONMUIIUTE SKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
2. OnuimmTe NopsAa0K ACHCTBUI IPU MIPOBEACHUM UCCIICIOBAHUS.
Bosmoorcnoe pewenue:

1. Ucnionw3yeTcst ycTaHOBKA, M300pak€HHast Ha pucyHke. OJHA U3 TPYKUH,
HECKOJIBKO TPY30B U BECHI JJICKTPOHHBIC
2. 3mepsieTca Macca OJHOTO Ipy3a, 3aTeM BTOpOro M T. A. K npyxuHe nmoase-
IIMBAETCS OJIMH TPY3 U ONPEAEISETCS CUJla TSKECTH Irpy3a.
3.K npyxvHe NOABENIMBAETCS JBA Tpy3a M ONPEACICHUE CUJIbI TSKECTH MOBTOPSIETCH.
MO>XHO TTPOBECTH aHAJIOTMYHBIE U3MEPEHUs, J00aBIsA e TPY3bl.

4. ITony4deHHbIE 3HAYEHUS CHUII TSHKECTH CPABHUBAIOTCS

Tect mo Teme «/IlnHamMmuka
1./ kaxmaoi (U3NYECKOW BETUYUHBI U3 CTOJ0MA | yKaKUTE SIUHUILy €€ U3MEPCHUS U3
crosibia 2.

Croaben 1 Croaben 2
1. Cuna A. %
2. YckopeHnue b.H
3. Bpewms B.c
I'. Kr

2. Muepuueit Ha3bIBaeTCS SBJICHUE:

A. COXpaHEHMsI CKOPOCTH Teja IPU OTCYTCTBUU AECHCTBUS HA HETO JIPYTUX TET;

B. octanoBKU 1000T0 ABMKYIIETOCS TEJIa BCKOPE TMOCTE MPEKpaIeHUs TEHUCTBUS IBIIKY-
IIMX CHII;

B. BO3BpamieHHe TeJI B MCXOAHOE MOJIOKEHUE MOCJE MPEKPAIICHUS BHEIIHETO BO3JIEU-
CTBHSI,

I'. u3MEeHEeHMsT CKOPOCTH TEJ IPU TOPMOKEHUH UIIU TTOBOPOTE.

3. Ecnu Ha Teno Maccol 2 Kr ISUCTBYET TOJbKO oaHa cuiia SH, To OHO ABMXKETCS

A. paBHOMEPHO c0 cKopocThio 0,4 m/c;

B. paBHOYyCKOpeHHO ¢ yckopenuem 0,4 m/c%;
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B. paBHOMEPHO CO CKOPOCTHIO 2,5 M/C;
I'. paBHOYCKOPEHHO C yCKOpPEHUeM 2,5 m/c?.
4. Bec tena 500 H. Macca tena paBHa:

A. 50T

b. 5000 kr;
B. 50 «kr;
. SKT.

5. Ha Teno nIercTBYrOT TPU CHJIbI, HAIIPABJICHHBIE 110 OJHOW MPSMOM; BEJIMYMHBI CUJI paB-
Hel 1 H, 2 H, 3 H. KakoBa MoxeT ObITh, pABHOJICUCTBYIOIIAS 3TUX CHJI?

A. 6H,4H,0H,2H;

b. 10H,6H,4H,2H;

B. 5H,0H,6H,2H;

I O01H,2H,1H,4H,3H.

6. Ha crone nexxur kuura. Ha kHUry nedcTByeT cuiia ypyrocTH, HallpaBieHHasl BEPTH-

KabHO BBepX. 1o Tperbemy 3akony HproTOHA 110 MozyIIro:

A. cHJ1a ynpyrocTy IpUIOKEHA K CTOJIY Y HaIllpaBJICHA BEPTUKAIBHO BHU3;

b. cuiia yripyroctu npusiokeHa K CTOJIy U HalpaBJieHa BEPTUKAIBHO BBEPX;

B. cuna TspKECTH IPUIIOKEHA K CTOJIY M HallpaBJIEHA BEPTUKAIBHO BHU3,

I'. cuna TsxecTH NpWIIOKEHA K KHATE Y HAIIPaBJIEHA BEPTUKAIBHO BHU3,

7. Cuna naBneHus yenoBeka Maccoil 80 xr Ha nod nudTa paBHa npumepHo 880 H B Tom
Ccilydae, Korja JU(T ABIKETCS ¢ yCKopenueM 1m/c

A. BBEpX U BEKTOp YCKOpPEHUS HaIIPaBJIEH BBEPX;

b. BHU3, a BEKTOp YCKOPEHUS HANPABIICH BHU3;

B. BBepx, a BEKTOp YCKOPEHHUs HAIIPABJIEH BHU3;

I'. BHM3, a BEKTOP YCKOpPEHMs HAIIPABIICH BBEPX;

A. IIpaBunbHbie oTBeThl A 1 I B. [IpaBuibHbIi OTBET TOJIBKO [’

b. IIpaBunbHbie otBeThl b 1 B T'. IIpaBumibHbI OTBET TOJIBKO A.

8.Ilox nericrBuem cunel 2H npyxuHa yammHAiIach Ha 2 ¢cM. UeMy paBHA )KECTKOCTh MIPY-
YKUAHBI?

A28 B.0,5 B. 100 2; I 502
M M M M
9. PaBHOAeHCTBYIOIIAs BCEX CHUII, IEUCTBYIOIIMX HA TEJIO, PaBHA HYJIIO. J[BMXKETCS 3TO Te-
JI0 UJIM HAXOJUTCS B COCTOSIHUM MOKOS?
A. Teno 0043aTeNbHO HAXOIUTCSA B COCTOSIHUM TOKOS;
b. Teno nBuxkeTcs paBHOMEPHO MPSMOJIMHEMHO MIIM HAXOAUTCS B COCTOSIHUU MOKOS;

B. Teno 06s13aTeNbHO ABMXKETCS PABHOMEPHO MTPSIMOJIMHENHO;

I'. Teno ABUXKETCSA PABHOYCKOPEHHO.
M

10.Jludt nogHuMaercs ¢ yCKOpeHUEM lc—z, BEKTOpP YCKOPEHHUsI HAIPABJIEH BEPTUKAJIBHO

) M
BBepX. B mudTe naxoaurtcs Teno, Mmaccoit 1 kr. Yemy pasen Bec tena? (q =10 c_Z)‘

A. 10 H. b. 1H. B.11 H .9 H.
Kpurepum ouenkmu:

«5» - BBIIOJIHEHBI MpaBUIbHO 10 3a7aHUi;

«4» - BBITIOJIHEHBI NIPABUIIBHO 8§ - 9 3agaHuii;

«3» - BBINIOJIHEHBI IPABUJIBHO 6 - 7 3a7aHUM;

«2» - BBINOJHEHBI IPABUJIBHO 5 3aaHUN.

JlabopaTtopHas paGora
Tema: «MccienoBanue IBIDKEHNUS Tea N0 JEUCTBUEM MTOCTOSHHOU CHUJIBD).
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Llenp pa®OThI: MOAYYUTH IPAKTUYECKOE MOATBEPKACHHE MepBOro 3aKkoHa HeioToHa.
Ob6opynoBanue: 1. rmaakas qocka, OpycoK AepeBSHHBIN, HA0Op TPy30B, TUHAMOMETP, U3-
MEPUTEBHAS JIMHEWKA, CEKYHIOMED.

Teopernueckas cupaBka.

CormacHo mnepBoMy 3akoHy HpIOTOHA: mOJ JEWCTBHEM IOCTOSSHHOW cuibl ( F =
const) Temo OCTAaETCs B MOKOE WJIM JIBHXKETCS PABHOMEPHO M MNPSIMOJUHENWHO, TO €CTh
CKOpOCTh Tena (U = const) 0cTaéTcsi IOCTOSHHOM U 110 BEJIMYUHE, U 110 HAMPABJICHUIO.
Xoa padoThl.

1. CobGepure 1a00paTOPHYI0 YCTAHOBKY

100r 100r

Ne m (Kr) Fo(H) F (H) vo(M/c) |s(m) |t(c) v (M/c)
n/m

1 0,1 0 0 4

2 0,2 0 0 4

3 0,3 0 0 4

2. Mensis Maccy rpysa (m), OpUKpENUB K HEMY JHHAMOMETp, PAaBHOMEPHO TSHHUTE €ro
BJIOJIb TUIOCKOCTH JOockH. V3mepbTe Bennuuny cuibl T4 (F).

3. U3mepbTe mpoiiieHHbIN myTh 32 4 ¢, 00paTUB BHUMAaHHE HA HEM3MEHHOCTh TIPHUIIOKEH-
HOM CHUJIBI IIPU KaXkIOM OIIBITE.

4. Ilony4yeHHbIE TaHHbBIE 3AMUILINTE B TAOJIHILY.

5. Beruuciaute CKOpOCTh ABMIKEHMS I'py3a Mo Gopmylie paBHOMEPHOTO MPSIMOJIMHEHHOTO

IBWXKEHUS: =2
t
6. CrenaiiTe MPOBEPKY MPABUIBHOCTH BBIMOJIHEHHBIX BBIYMCICHUH, HCIIOIB3YS HOpMYITy

BTOPOI'O 3aKOHa Herorona:

m-®;—9%) m-9
t,—ty  t

7. CnenaiiTe BBIBOJI O MIPOJICIIAHHON paboTe.

8. OTBEThTE HA KOHTPOJIbHBIE BOIIPOCHL.

8.1. Uro Takoe cuma? Jlaiite ompenenenne (HU3NIECKON BEIMYMHE W TEPEUHUCTUTE, YeEM

OHa XapaKTepPHU3yeTCsl.

8.2. Kakue cuiibl I€MCTBYIOT Ha Tello (MOKa3aTh CXEMATUYECKH):a) CTOSIIEee Ha TOPU30H-

TaJbHOM TJIOCKOCTH; 0) CTOSIIEee HA HAKIIOHHOM IJIOCKOCTH.

8.3. Uto Hamo caenath, YTOOBI TEJIO HE CKAThIBAJIOCh C HAKJIOHHOM IJIOCKOCTH?

8.4. Ka xue cuibl AE€HCTBYIOT Ha TEJO IMPH B3BEIIMBAHUH €T0 C OMOIIBIO JUHAMOMETpA?

F-t
F=mao= -
m

OTY€éT 0 BBINOJIHEHUMN.
JlaGopaTopHuasi padora

I/IccneszaHne 3aBUCUMOCTH CHJIBI TPCHUA CKOJbKCHHUA OT BE€Ca TEJIa

He.]'lb paﬁOTbI: 1. BBISICHUTD, 3dBUCHUT JIM CHUJIA TPCHUSA CKOJIBKCHUA OT CHUJIBI HOPMAJIb-
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HOIro JaBJI€HHA, €CJIM 3aBUCUT, TO KaK.

2. Onpenenuth K03PHUITUEHT TPEHHUSI IepeBa MO IEPEBY.

IIpubGopbl U MaTepHAJIbI: TUHAMOMETD, IEPEBSHHBIN OPYCOK, IEpEeBIHHAS JIMHEWKA WIIH
JIepeBsIHHAS [JIOCKOCTh, Ha00p rpy30B 1o 100 r.

BbinosiHeHnue padoTbl.

1. Onpenenuiiv LeHy JAeJIEHUS Kbl JUHAMOMETpA.

f l}ﬁ'WIIINlH"NHHI(Hl’l'llll”I

[lena nenenust fMHaAMoOMETpa:
(2H-1H)/10 nen = 0,1H/nen

2. Onpenenwmm Maccy Opycka. CHauaja mojaBecuB OPyCOK K JTHHAMOMETPY HAIIIJIU BEC
opycka PoOpycka=0,7H

3uas, uto P=mg u g=10M/c* MONYYUM Mepyca=P/g
Mgpyera=0,7H/10M/¢*=0,07kr

OnpenensieM 001U Bec Tea (CUTy HOpMaJIBHOTO JaBJIeHUs 1Mo GopmyIie:
P=N=(ml+m2)-g

1.P=N=(0,07xr+0,1xr)-10m/c2=1,7H

2.P=N=(0,07xr+0,2kr)-10m/c2=2,7H

3.P=N=(0,07xr+0,3kr)-10m/c2=3,7H

4 P=N=(0,07xr+0,4kr)-10m/c2=4,7H

5.P=N=(0,07xr+0,5xr)-10m/c2=5,7H

[TpoBenu u3MepEeHUst CUITBI TPEHUSI.

5. lloaroroBuiu TabIUILy ISl 3aMCH PE3yJIbTATOB U3MEPEHUN U BBIYUCIICHUN:

Ne Macca Macca OO0 Cuna (Koapduumuent| Cpeanee 3HaueHune
onbiTa| Opycka, rpysa, BeC TejIa TPeHus, TPEeHHU, Ko3(pPpunuenra
mi, K2 mz, Kr | (cuia HopMaabHOro | Frp, H Y7, TPeHus,
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Hep

JAaBJIeHMS]),
P=N=(mi1+m2)g, H
1 0,1 1,7 0,4
2 0,2 2,7 0,6
3 0,3 3,7 0,8
4 0,0 0,4 4,7 1
5 0,5 5,7 1,2

6. 13 omnniTa BUIUM, UTO CHJIa TPCHUA 3aBUCUT OT CHUJIbBI HOPMAJIBHOI'O JABJICHUSA IIPAMO
HpOHOpHHOHaHBHO(T.e. yeM OOJIbIIIe cujia HOPMAJIBHOT'O AaBJICHUA, TCM OoJbIIIE cHIIa TpeC-

HUS)
FE

=_"2
,uN

7. B xaxx/10M OombITe paccuuTaiv Ko3PGUIIMEHT TpeHUs 1o hopmyIie: .

u=0,4H/1,7H=0,235
u=0,6H/2,7H=0,222
u=0,8H/3,7H=0,216
u=1,00/4,7H=0,213
u=1,2H/5,7H=0,211

Pe3ynbrarhl pacyéToB 3aHECTU B TAOIUILY.

8. 1o pe3ynbpTaTam u3MepeHuit MOCTPOMIH rpaduK 3aBUCUMOCTH CUJIBI TPEHHS OT CHIIBI

HOPMAJIbHOT'O JaBJICHUA:

Onpenenunu no rpa@uKy cCpeHUe 3HAUCHUS CUJIbI TPEHUS U CUJIbl HOPMAJIBHOTO JlaBJie-

HUS:
N=3H
Frp=0,68H

Boraucnunu cpegaee 3HaueHNEe KOAOPUIIUCHT TPESHHUS:

1e;=0,68H/3H=0,227

BbiBOa: MBI Oonpcacianin, 4TO CHUJIa TPCHHUA 3aBUCUT OT CHUJIBI HOPMAJIBHOI'O JaBJICHHA
IMpsAMO HpOHOpHI/IOHaJIBHO(T.G. yeM OoJIbIIIe cuja HOPMAJIbHOT'O JaBJICHUA, TEM OoubIIIe

cuna tpenus). KoaduiueHt tpenus aepera mo aepeBy noayuuiics parex 0,227

OTtBeTbI HA KOHTPOJIbHBIC BOIIPOCHI.

1. Yto Ha3bIBaeTcsl CUJIOM TpeHus?
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Cuina TpeHus — 3T0 cuia, KOTOpasi BO3HUKAET B TOM MECTE, TJI€ Tea CONPUKACAKOTCS IPYT
C IPYTOM, U IPEMATCTBYET MEPEMEIICHUIO TEI.

2. KakoBa npupoaa cui Tpenus?

Cuita TpeHHMS - 3TO CHJIA DJIEKTPOMATrHUTHON IPUPOJIBI.

3. HazoBHTE OCHOBHBbIC IPUYHMHBI, 0T KOTOPBHIX 3aBUCUT CHJIA TPeHus ?
Bo3HUKHOBEHUE CUITBI TPEHUS OOBSICHIETCS IByMSI IPUYMHAMH:

1) lllepoxoBaTOCTHIO TOBEPXHOCTEH
2) [IposiBIeHUEM CUIJT MOJIEKYJISIPHOTO B3aUMOJICUCTBHUSL.

4. Ilepeuncnure BUABI TPEHHUSL.
Cuutbl TpeHUS MOAPA3AEISAIOTCS HAa CHJIBI TPEHUS NTOKOS, CKOJIBKECHUS, KAUCHHUS.

5. MOXHO 11 CUUTATh SIBJICHHE TPEeHUS BpeAHbIM? [Touemy?

3aKoHbI COXpPAaHCHUSA B MCXAHHUKE

Bonpocs! au1s1 00CyKIeHusI: UMITYJIbC TEJa; UMITYJIbC CHJIbI; MEXaHUYECKasi padoTa; MOIIIHOCTB;
KHMHETUYECKAs! SHEPIHSI, KOHCEPBATUBHBIE CUJIbI, TOTCHIIMAIBHAS SHEPIUs; KOHCEPBATUBHBIE CH-
CTEMBI TeJl; MOMEHT UHEPLIMHU a0COIFOTHO TBEPIOTO TEJa; MOMEHT CHJIBI.

3akoHOMepHOCTH:

3aKOH COXpaHEHUs UMITYJIbCa; (opMysia MEXaHUYECKON PadOThI; OIpeeiecHHe MEeXaHMYeCKOn
MOIIHOCTH; paboTa CHJIbI TSHKECTU U CUJIBI YIPYTrocTH; hopMysia KWHETHUYECKOM SHEprun; Ghop-
MyJ1a TIOTEHIIUATLHOM SHEPIUH TeJa, IOHATOTO HaJl 3eMJIEH; (opMyria OTEHITMAILHON SHEPIHU
yIpyro 1eOpMUPOBAHHOTO TEJA; 3aKOH COXPAHEHHUS MEXaHMYECKOW SHEPrHU; OCHOBHOW 3aKOH
JMHAMUKY BpAIATEIbHOTO JIBIDKEHUS; (POpMysia KHHETHYECKOW dHEPrUu abCOIIIOTHO TBEPAOTO
TeJa, BPAILAIOIIETOCs] OTHOCUTEBHO HETIO/IBMKHOM OCH

KauecTBeHHbIE 3a1a4M:

1. OObsicHUTE MPUHITUIT ABUKEHHUS PHIObI, PAOOTAIOIIEH XBOCTOBBIM TIABHUKOM.

Ortger: Pri0a oTOpackIBaeT XBOCTOM OMKHHE K HEW CJIOW BOJIbI Ha3aJl, a cama JBIKETCS BIEpe],
MOCKOJIbKY COXPaHSIETCS UMITYJIbC CUCTEMBbI PhIOa—OIMKHHUE CJIOU BOJIBI.

2. Mosker 1u Teno o6JiaiaTh HEHYJIEBBIM UMITYJIHCOM, HO HyJIeBOM sHeprueii? 1 nHaobopot, sHep-
rueit 6e3 nmmybca? [losicHuTe CBOI OTBET.

BO3M097‘CH0€ peuierue.

muv?
2

JIEBBIM HAYaJIbHBIM UMITYJI5COM. B COOTBETCTBHH ¢ 3aKOHOM coxpanenust sHepru E = const = 0.

Teno Gyzer B mporecce CBOOOIHOIO MaeHNs YBEIUUMBATE UMITYJILC, HO IIPU OTOM €0 MEXaH!-

yeckasi sHeprus Oyer parna 0.

[Tonnas mexannyeckast sHeprus tena E = + mgh. BeipoHUM TeNo U3 pyK B KOJIOAEI C HY-

muv?

2
KHMHCTUYCCKAsA DHCPI'Hs TCJIa paBHA HYJIIO. IHoreHmansHas OHCPruA TCjia HE CBA3aHa C €Iro CKOPO-

ctbto. [ToaTromy, 001anast HyIeBbIM UMITYJILCOM, TEJIO MOKET 00J1a/1aTh HEHYJIEBOM MOTEHIINAIb-
HoM 3Heprued. Hanpumep, Terno, mokosiieecss B BBIOPAHHOM CHUCTEME OTCYETa M MOJIHATOE HaJl
HEKOTOPBIM FOPU30HTAIBHBIM YPOBHEM WJIH ITOKOSIIIEECS TEJIO, OABEILIEHHOE HA IIPYKUHE.

3. (BIIP) ABromoOmiIs Ha OOMBIION CKOPOCTH BbhEXall Ha BBIMYKIBIA «ropOaThlil» MOCT, HpH
3TOM CKOPOCTh €0 ABMXKEHUS M0 MOCTY OCTAETCS TOCTOSHHOW 1O MOAYJIH0. Kak m3MeHmmch B
BEPXHEN TOUKe MocTa (YBETMUYMIICS, YMEHBIIWIICS, HE U3MEHWICS) MOTYJIb UMITYJIbCA W TOJTHAS
MEXaHMYeCcKas SHEPrysi aBTOMOOWIIS IO CPaBHEHMIO C TeM, KAKMMH OHH ObUIM Ha TOPU30OHTANIb-

2
p
= %, TO €CJIM UMITYJIbC paBC€H HYJIIO, TO U

Tak kak p = mv, a KUHeTH4ecKas sHeprust By =
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HOM Y4acCTKe J1I0pOru?

OTBeT: MOJTyJTb UMITYJIbCA HE U3MEHUJICS, TIOJTHAS MEXAHUYECKas SHEPTUsl yBEIMUYIIIACh.
PacuyérHble 3a1aun:

1. XKene3nomopoxxHbIi BaroH Maccoit 40 TOHH, IBMKYIIHIACS IO PEITbcaM CO CKOPOCTBIO 3 M/C,
CTAJIKUBACTCS C UCTEPHOI Macco 60 TOHH, IBIKYIIEHCS €My HaBCTPEdy CO CKOPOCTRIO 1,5 M/C
U cuerisiercs ¢ Heil. OnpenemTh CKOPOCTb IBUYKEHUS] CUCTEMBI ITOCTIE CLICTIKH.

Ortser: 0,3 m/c.

2. Cepie yernoBeka, epeKkaurBasi KpoBb, 32 OHY MUHYTY coBepinaet okoso 60 J[x padotsl. C
KaKOM BBICOTHI JIOJDKHA YIIACTh THPS MAacCOM S KT, UTOOBI CHJIa TSDKECTH, ICUCTBYIOIIAs Ha HeE,
COBEpIIIMIIA TAKYIO XKe padboTy?

Otser: 1,2 M

3. Y napHslii ruipoMosioT uMmeeT maccy 1 T. Ero mogHumMarot Hajt cBaeli Ha BeIcOTy 3, 2 M. KakoBa
OyeT CKOpOoCTh THApOMOJIoTa Tiepet yaapoM? ConpoTHBIICHHEM BO3IyXa IMPeHeOpeyb.

Ortsert: 8 M/c

4. I1pu cxxatum CIyCKOBOM IPYKUHBI HA S5 CM U3 UTPYILIEYHOT O MMCTOJIETA BBUIETEN MAapuK. Mac-
ca mapuka cocrasisieT 20 T, a ero CKopocTb JocTUrIa 2 M/c. OnpeaenuTe )KECTKOCTb MPYKUHBL.
Ortser: 32 H/™m.

5. HenoasrkHbIi OJIOK MPECTaBISICT COOON OTHOPOIHBIN AUCK Maccoi 3 Kr paauycom 20 cm,
3aKkperUICHHBIN B ieHTpe. K 0001y mucka npuioskeHa cuia, paBHast 2,4 H v HanpaBiieHHast 10 Ka-
carenbHON. OnpeaenuTe yrJIoBOe YCKOPEHUE BPALLEHHS AUCKA.

Otser: 8 M/c?

TecT no TeMe «3aKOHBI COXPAaHEHHUSI B MEXAHUKE)

Bapuanr 1

1./ ka0l pu3HUecKOr BEIMYMHBI U3 CTOJIONA 1 yKaXWTe €IUHHUILY €€ U3MEPCHUS U3
cToJbma 2.

Cronber 1 Cronber 2
1. Umniynse Tena A. JIx
2. DHeprus b. Bt
3. MomHoCTh B. KFC'M
I'H

2.Teno maccoii 100 Kr mpu ABMKEHUH CO CKOPOCTHIO 5 M/C 00J1a1aeT KWHETUYECKON dHEP-
TUEH.
A. 2500 [Tx. b. 1250 JIx. B. 500 [Ix. I'. 250 1x

3. B HEKOTOpbIA MOMEHT BPEMEHHM KUHETHYeCKasi IHeprus Tena paBHa Ex= 20 Ik, a ero
uMITyJIbC paBeH p = 10kr - M/c. OnpenenuTe Maccy m 3TOTO Tela.

A.m =1 kr b.m=25«kr B.m =5 kr. I''m =10 kr.
4.Kak n3mMeHHTCA 3amac MOTEHIMAIbLHOW PHEPIUU YIPYro Ae(pOpMHUPOBAHHOTO Tella MpHU
yBEJIMYECHHUH ero fedopmanuu B 2 pasa.
A.YBennuurcs B 2 pasa. Bb.Ymenpmnres B 2 pa3sa.
B. YBenuuurcs B 4 paza. I'. YmenbmuTcs B 4 pasa.
5.1Ipu BeICTpEIiE U3 aBTOMATa BBUIETAET MYJII MACCOM M CO CKOPOCThIO V. Kakyto 1o mo-
TyJII0 CKOPOCTh MPUOOpETaeT aBToMar, eciu ero macca B 500 pa3 6oJibliie Macchl mysu?

1
A.v. B. 500 v. .m. I.o.

6. Bepno nmu ytBepxkaenue: «[loTeHmanpHas sHEPTUS 3aBUCUT OT BhIOOpA CHUCTEMBI OT-
cuera»?
A. Jla. b.Her. B. Jla, TonpkO i WHEPUMAIBHBIX CHCTEM  OTCYETA.
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I'. 1a, TOJIBKO AJI1 HEMHEPMAIBHBIX CUCTEM OTCYETA.
7. Ha xakyr0 MakCHUMaJIbHYIO BBICOTY MOXET MOIHATHCS M4 Maccoi 0,5 Kr OpoIeHHBIH
BEPTHUKAIBHO BBEPX C HAUYaJIbHOU CKOpOCThIO 10 Mm/c?

Ah=1,1m B.h=1,6 m Bh=22MI''"h=50m

8. Omnpenenure MOIIHOCTh JABUTaTels, COBEpIIaloIiero B TedyeHue 1 gaca padbory 36000
KJIx.

A.5000 Br. b.18000 Br. B.10000 Bt I'.2500 Bt

9. Kakyto paboty 4 HE0OXOUMO COBEPIIUTH, YTOOBI IEPEMECTUTH TEJIO MACCOM

10Kr 110 TOPUBOHTAIBHOM TIOCKOCTH Ha pacctostHue 100 M. KoadduuneHT TpeHus Mexay
TEJIOM M IIOCKOCThIO 1 = (,3.

A.3 xJx. b. 10 x/x. B. 30 x/Ix. I'. 1 x/Ix.

10. KakumM BHOM 2HEPTrUM MOXKET 00J1a1aTh ABHUXKYIIICECS TEI0?

A. Kunernueckoit

b. [loreHuManbHOM.

B. BHyTpeHHen.

I'. BceMu BhllIEnIEpEeYnCIICHHBIMH.

Bapuant 2

1./1ns kaxxnoi (pu3nyeckodl BEIMYUHBI U3 CTONIOLA | yKaKuTe eMHUIYY €€ U3MEPEHHUS U3
cToJsiona 2.

Cromnber 1 Cromnber 2
1. Umnynbc Tena A. Ix
2.PaGora B. Bt

Kr 'm
3.MonrHoCcTh B. -
I''H

2.Teno maccoit 50 Kr mpu ABMKEHUHU CO CKOpocThio 10 M/c 00nagaeT KUHETUYECKOM dHEP-
TUEH.

A. 2500 Tx. b. 1250 JIx. B. 500 /Ix. I'. 250 1x

3. B HEKOTOpBIN MOMEHT BPEMEHM KHHETHYECKast IHEPTUs Tena paBHa Ex= 10 Ik, a ero
UMITyJIbC paBeH p = 10kr - M/c. OnpenenuTe Maccy m 3TOTO Tela.

A.m =1 kr b.m=2,5kr B.m = 5 kr. I'rm=10kr

4.Kak M3MEHHTCS 3amac MOTEHIMATBHONW IHEPTUU YIPYro AeOpMUPOBAHHOTO Teja MPH
YMEHBIIIEHUH ero AedopMainu B 2 pasa.

A.YBenuuurcs B 2 pasa. B.Ymenbmures B 2 pasa.

B. YBenuuurtcs B 4 paza. I'. YMenbmuTcs B 4 pasza.

5.11pu BbICTpeEsie U3 aBTOMATa BBUIETAET IMYJIsi MACCOM M cO CKOPOCThIO V. Kakoi nMiyisce
npuoOpeTaeT aBTOMAaT B pPe3yJibTaTe BhICTpea, eciu ero Macca B 500 pa3 0oibliie Macchl
nyJu?

1
A. mv. B. 500 mv. B.ﬁ mv I.o.

6. Bepuo nu yTBepxknenue: «Kunerndeckas 3HEpTus 3aBUCHT OT BbIOOpA CHUCTEMBI OTCYE-
Tay?

A. Jla.
b. Her.
B./la, TOJILKO TUTST HWHEPIUAIbHBIX CUCTEM OTCYETA.

I'. 1a, TOJIBKO AJI1 HEMHEPIUAJIBHBIX CUCTEM OTCYETA.

7. Ha kakyr0 MakCUMaJbHYIO BBICOTY MOXET MOIHATHCS Msd Maccoi 0,5 Kr OpoleHHbIN
BEPTUKAILHO BBEPX C HaYaJIbHOU CKOpOCThIO 10 M/c?

Ah=1,1mM B.h=1,6 m Bh=22mMI''"h=50M
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8. Omnpenenure MOITHOCTH JBUTATENS, COBEPIIAIOIIETO B TeueHHe 2 yacoB padoty 36000
KkJIx.

A.5000 Br. b.18000 BT. B.10000 Bt I'.2500 Bt

9. Kakyto paboTy HEOOXOIMMO COBEPIITUTh, YTOOBI IEPEMECTUTH TEJIO MACCOM

SKr 1o Topu30oHTaIbHOU TIOCKOCTH Ha paccTosHue 200 M. Koaddumment tpenus Mexmy
TEJIOM U TJIOCKOCTHIO [ = 0,3.

A.3 xJIx. b. 10 x/x. B. 30 x/Ix. I'. 1 xJIx.

10.11aii6a, myuieHHasE XOKKEHCTOM I10 JIbJly, TOCTEIIEHHO 3aMEeJIsieT CBOE JBUKEHUE U B
KOHIIE€ KOHIIOB BOBCE OCTaHaBIMBAETCsA. YeM 3TO MOKHO OOBSICHUTH?

A. YMeHbIIIEHHEeM BHYTPEHHEH dHEPTHUH IIaOBbl.

b. Hanuanewm cuibl TpeHUsI MEXTY Mai00i U JTbAO0M.

B. Dnexrpuzanyeit Tpymieics o e manosbl.

I'. YBenuueHnem NoTeHIMATIBHON SHEPTUU IIANObI.

Kpurepum onenkmn:

«5» - BBINIOJIHEHBI TpaBUiIbHO 10 3a7aHuUi;
«4» - BBIIIOJIHEHBI TPABUIIBHO & - 9 3aaHU;
«3» - BBINIOJIHEHBI IPABUIIBHO 6 - 7 3a1aHU;
«2» - BBIIIOJHEHBI IPABUJIBHO 5 3a1aHUN.

JlaGopaTopHnasi padora
Tema: «3y4yeHune 3aKOHA COXPAHEHHUS UMITYJIbCA U PEAKTUBHOIO IBUKEHU .

Lenp paGoTel: 1. ONBITHEIM MYTEM, ONUpPAsCh HAa BTOPOM U TpeTui 3akoHbl HhtoToHa, yOe-
TUTHCS B CIIPABEJIMBOCTH 3aKOHA COXPAHEHUS UMITYJIbCA.
2. PaccmoTpeTh MPUMEHEHUE 3aKOHA COXPAHEHUS UMITYJIbCa HAa IIPUMEPE PEaK-
THUBHOTO JBHKCHUSL.
Oo6opynoanue: Tenexka ¢ 3akperIEHHBIM Ha HEW HayBHBIM BO3IYIIHBIM IIAPUKOM; Tpu
METALIMYECKUX LIApUKa: m; = my # ms, /[Ba mrarusa.
Teoperuyeckas cnpaBka.

I. 3AKOH COXPAHEHUA UMITYJIBCA
1. IMnynbecoM MaTepuanbHON TOYKH WM TeJa HA3bIBACTCS BEJIMYMHA, PaBHAs TPOU3BEIC-

- -

HUIO MACChl TOUKH (Te€ja) Ha €€ CKOPOCTb. p = mo

2. Bropoii 3akod Hetotona. Cuna, AelcTByIOIIash Ha TEJIO, paBHA MPOU3BEACHUIO MACChI
TeJla HA YCKOPEHHE, KOTOPOE TEJO MOJIYYUIIO B PE3YJIbTATE BO3AECHUCTBUS HA HETO JAHHOU

N

CUJIBI. F=ma
HaJ'II/I‘II/Ie yCKOpeHI/ISI FOBOpI/IT O TOM, 4YTO IIOA HCfICTBHeM CHUJIbI HpOI/ICXO)II/IT N3MCHCHUC

CKOPOCTH JBWKECHUSA TeJIa. 3HAYUT, BTOPOM 3aKOH HbI0TOHA MOKHO 3alHUCaTh: A p = F At

3. UMOynbcoM cHIIbI Ha3bIBAIOT MPOU3BEACHNE CHIIBI Ha BpeMs e€ nelicTtBus. M3MeHnenue
UMITYJIbCA TOYKU PABHO UMIYJIbCY CHJIBI, IEUCTBYIOIICH Ha HEE.

4._Cuctema Tell — 3TO COBOKYIHOCTh B3aMMOCBSI3aHHBIX MEXAY co0oi Ten. BHyTpennue
CHJIBI U3MEHSIOT UMIYJIbChI OTACNIBHBIX T€J CUCTEMbI, HO U3MEHUTh CYMMapHbIN UMITYJIbC
CHUCTEMbl OHU HE MOTYT. MIyJIbC CHCTEMBI MOTYT M3MEHHUTH TOJIBKO BHEIIHHUE CHIIBI,
npUYEM U3MEHEHUE UMITYJIbCAa CUCTEMBI COBIAAET MO HANPABICHHUIO C CyMMAapHOM BHEIII-
HEU CUJION.

5. 3aKOH COXpaHEHHUs MMIYJbCA: €CJIM CYMMa BHEIIHUX CHJI paBHA HYJIIO, TO UMITYJIbC CH-
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CTeMBl COXpaHseTcs. VIHBIMU CIIOBaMH,. B MHEPIMAIBLHOW CHUCTEME OTCUETa CyMMAapHBIH
HUMITYJIhC 3aMKHYTON CHCTEMBI OCTAETCS MOCTOSHHBIM TIPH JIFOOBIX B3aUMOJEHCTBUAX TEIN
ATOM CUCTEMBI MEKTy COOOH.

N N - -
MmO+ 1y U+ ... =m0 +m, L.
— g
a0 )51 IIOCJIC B3aUMOACUCTBUA

Xox padoThl.

I. 3AKOH COXPAHEHUA UMITYJIbCA.

1. PaccMoTpuM IBMXKYIIYIOCS CUCTEMY «UEIOBEK B TEJEXKKE»: C TEIEKKH mMaccor 70 K,
JBIDKYIICHUCS CO CKOPOCTHIO 1M/C, TIphITaeT MalbuuK Maccoi 50 Kr, IBUTAsICh B TOPU30H-
TaJbHOM HarpaBiieHuu. Kakoi cTaHeT CKOpPOCTh TEJIEKKH MOCIE MPbIKKA MaIb4yHKa, €CIIU
OH TPBITAET CO CKOPOCTHIO 4Mm/c?

123530:100 @1 (032 €2 (SH

2. PaccMOTpUM B3aMMOJIEVCTBUE APUKOB.

a) lllapuku oIMHAKOBOM MAacChl JABMXKYTCSA IO OJHON MPSAMON U, mociie abCOIIOTHO He-
YIPYTOro CTOJIKHOBEHUS. . ..

0) MIapuKy OJIMHAKOBOM MACChI ABUKYTCSI HABCTPEUY JPYT APYTy U MOcje abCOIIOTHO He-
YIPYTOro CTOJIKHOBEHHUS. ..

B) IIAPUKHU PA3HON MAacCChl JBUXKYTCS HABCTPEUy JPYT APYTY, a MOCJE YIPYyroro CTOJIKHO-
BEHUS IIAPUK C MEHBIIEN MacCOH ....

3. Pemmre 3amauy./IBa mapa ¢ maccamu m; = 0,5kxr u my = 0,2 Kr ABWXKYTCS MO TJIA-
KOW TOPU30HTAIBHOW MOBEPXHOCTU HA BCTPEUY JIPYT APYTY CO CKOPOCTSIMHU V| = IM/c u
v, = 4M/c. HaliguTe uX CKOpOCTh L MOCJIE€ HEHTPAIBHOIO a0COIIOTHO HEYIIPYTOro yaapa.

KontpoabHasi padora no paszaeny «MexaHuKa

BAPHUAHT 1

YACTD A (BbiOpaTh NpaBWIbHBII 0TBET)

1. Tesio nBUraeTcs COTIAaCHO YPAaBHEHUS x=2+4t-2¢2. UYepe3 CKOJBKO CEKYHJH €ro
CKOpOCTb OYyJIET paBHa HYJIIO?

1)0 2)0,5¢ 3)lc 4)1,5¢ 5)2c.

2. MuHnyTHasi cTpeiika 4acoB B 3 pasa JJMHHee CeKyHAHOW. Kakoe cooTHomieHue
MEXy JUHEHHBIMU CKOPOCTSIMU KOHLIOB MUHYTHOM U CEKYHJTHOM CTPEIOK?

1) V=20V 2) V=30V yum 3) VeV 4) V=15V 5)
V=45V yuu .

3. JIns Tena, Macchl m, NOKOSILIEr0oCs Ha HAKJIOHHOW IIJIOCKOCTH C YIVIOM HAaKJIOHA O,
peakuus Onopsl

1) mg 2) mg cosa 3) umg cosa.  4) mg sina 5)0.

4.I1noTHOCTH JepeBa 600kr/m?, mmotHocTh Boabl 1000kr/Mm°. Kakas yacth JIEPEBSIHHOTO

Opycka HaxOJAUTCS HaJ BOAOM?
1) 0,4V, 2)0,5 Vo 3)0,6 Vy 40,7 Vo 5)0,8 V.
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5. Haiitn ynnunenue npyxunbl xecTkocTbio SO0H/Kr, ecnu k Hel MOABECUTH TPy3
Mmaccon 1500r

1) 3mm 2)30cMm 3)10cm 4)3cMm 5)0.

6.Bec uenoseka Maccoit 60Kr B () Te, ABUKYILEMCS C YCKOPEHUEM 6 M/C* BBEPX

1) 960H 2)360H 3)10H 4)54H 5)66H.
7. MuHuManpHass CKOPOCThb, TP KOTOPOM JIETUMK MPOUJET BEPXHIOKO TOUKY «MEPT-
BOU neTim» paauycom 160m
1)40Mm/c 2)80m/c 3)20Mm/c 4)10m/c 5)5m/c.
8. TpamBaii IBUKETCS TOPU3OHTANILHO ¢ yCKopeHueM 2,5m/c?. Ha xakoli yroia ot Bep-
THUKaJIU OTKJIOHUTCS IIPU 3TOM HUTh MAsITHUKA?
1)~76° 2)~40° 3)~20° 4)~ 14° 5)~7°.
9. Pa3mepHocTh paboThl B OCHOBHBIX eauHunax CU

2 2 2 2
1 K2_M 2 Kem 3 Ke M 4 Kem 5 Ke M
) 6‘2 ) 6‘2 ) C2 ) C ) 02

10. Mmmynsc Tena Maccoi 6 Kr, IBUKYIIETOCS CO CKOPOCTHIO 4M/C
1) 2% 2)10%1 3)1,5 =¥ 4)0 5)24 %
C C C C

11. Haiitu paboty cunel 8H, aeiictByronieit Ha Teno noj yriaoM 60° Ha myTu 8M
1)32 1k 2) 64 [Ix 3)55 Ox 4)76 dx 5)0.

12. ABromMoOmIbL Maccol 1 ToHHA, Tporasich ¢ MecTa, 3a 2¢ mpoxoauT 20mM. MoIHOCTh

JIBUTATEIs
1)10kBt 2)10MBt 3)20MBT 4)200kBT 5)100kBT.

13.  Ilpwu BeICTpEIie N3 BUHTOBKH BEPTUKAJIBHO BBEPX MyJiA Maccoil 10r muMeer ckopocTh
300m/c nocturaet BoicoThl 4000M. PabGoTa cuil conpoTUBIICHHS BO3AyXa

1) 4,5x]Tx 2)90K K 3)50/Tx H500[xk  5)45k]k.

YACTD B. (nats npaBUiIbHbBINA OTBET)

1. ABTO Maccoit 1T Tporaercsi ¢ MecTa u uepe3 Sc pa3BuBaeT ckopocth 10m/c. Cuna
conpotuiieHus apuxenus: 1000H. Kakoa cuna tsaru aBurartesns?
2. JIBa Tena, ABUTAsICh HABCTPEUY APYT APYTY CO CKOPOCTSIMH , PABHBIMH 10 MOJTYJTIO

V=V,=10m/c. TTocne aOCOIIOTHO HEYNPYTOro yjapa CTajau ABUTAThCS KaK OJIHO IEJ0€
CO CKOPOCTBIO 5 M/C B HaNpaBJIEHUU JBUXKEHUA 1epBOro tena. OTHOIIEHHE MacChl BTOPO-
ro TeJla K Macce MepBOro paBHO

YACTD C. (npeactaBuTh MOATANTHOE PEIICHUE).
1. Hute MastHuKka pymHoM 1M (Macca mastHuka 100r), OTKJIOHEHA HA YTOJI oL OT BEp-
TUKaIU U oTOyiieHa. Cuiia HaTSHKEHUS! HITH B MOMEHT MPOXOXKJICHHSI MasiTHUKOM IOJI0-
*eHus papHoBecust paBHa 2H. Uemy paBeH yroiu a?
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BAPHUAHT 2
YACTD A (Bb10OpaTh NpaBUJIbHBIN OTBET)
1. Teno U3 cOCTOSHMS MOKOS 3a MEPBYIO CEKYHy MPOXOAUT NYTh S. 3a TPU CEKYH]IbI
OHO MPOUIET IIyTh
1)3 S 2)5 S 3)7S 4)9 S 5)12 S.

2. Panuyc BunTa camonera 2m, BUHT fenaetT 90006/mun. JluneitHas ckopocTh Kpaid-
HHUX TOYEK BHHTA
1)10 m/c 2)20 M/c 3)30 m/c 4)60 m/c 5)900 wm/c.

3. Ha Teno nerictByroT Tpu oaumHakoBbiX cwibl o 100H kaxnas mox yrimom 120°
IpyT K apyry. Pesynprupyromas cuna
1)300H 2)200H 3)100H 4)50H 5)0.

4. ['me Gosbllie BHITAIKWBAIOIIAS CHUJIA, JICUCTBYIOIIAs Ha KaMEHb, TOTPYKEHHBIN B
KUIKOCTh

1)0mmke K TOBEPXHOCTH

2)0nmKe Ko THY

3)pOBHO Ha cepeuHe

4)Be3ie 0JIMHAKOBO

5)Ha nHe

5. KaxoB Bec Tena, MOABEMIEHHOTO Ha MpYyXHHE *kecTKocThio 200H/M, ecnu ipyku-
Ha YJUTMHWIACh Ha 4MM

1)50H 2)800H 3)0,8H 4)400H 5)200H.

6. Yckopenue tena maccoit 400r ipu cuiie 4H paBHO

1)100m/c? 2)1600 m/c? 3)1,6 m/c? 4)10 m/c? 5)404 m/c?.

7. Bec aBTomo6uns Ha BorHyToM MocTy R=50M mpu ckopoctu 18km/4

1)2500H 2)1000H 3)9500H 4)5000H 5)10500H.

8. C kakuM yCKOpeHHeM OyAeT CKOJIb3UTh 0€3 TpeHus miaida ¢ HaKJIOHHOM MIIOCKO-

CTH C YIJIOM HaKJIOHa o.?
I)gsina 2)g 3)g cos a 40  5)gtga.

9. Pa3zMepHOCTh UMIyJibca Tella B OCHOBHBIX eauHuiiax CU
1)xrm /c 2) KTM /M 3)krme  4)xkrm?/c? 5)krm/c?.

10.Teno maccoii 4kr magaet ¢ BICOTHI 16M. Ero kunernueckast sHeprusi B KOHIIE MOJIETa
1)0 2)160]1x 3)641x 4)6401x 5)20/1x.

11.MourHoCcTh aBTOMOOUJISL IBHXKYILETOCS CO CKOPOCThIO 72KM/4 nipu cuiie Taru SO0H
1)57,6xBT 2)11,1Bt 3)40Bt 4)16xBT 5)872Br.

12. Tlo ropu30OHTaNIbHON MOBEPXHOCTH CKOJB3UT IIaiiba maccel 200r cO CKOPOCTBIO
10m/c. PaboTa cuitbl peakiiuu omopsl 3a 2¢
1)201x 2)10dx 3)40Dx 4)5 1k 5)0.

56




13. 3arparuBaemasi momHocTh MexanuzMa 600BT, monesnast cocrasiser 450BT.KIIJ]
MeXaHu3Ma

1)15% 2)25% 3)50% 4)75% 5)100%.

YACTD B. (1ath npaBUIbHBINA OTBET)

1. B teuenune xkakoro BpeMeHH CKOpbIM moe3n JuHou 300M, uaymui co CKOPOCTBIO
72xM/4, OyJIeT MPOXOJUTh MUMO BCTPEUHOTO TOBApHOro noe3aa anuHon 600M, naymero
CO CKOPOCThIO 36/4?

2. Bpycok maccoit 0,5 xr nmpuxaTh K BepTukaiabHoi crene cuioi 10H. Koaddumment
TpeHus: Mexay OpyckoM u cteHoit 0,4. Kakyio cuity Hajgo NpuiaoKuTh K OpyCKy, YTOOBI
PABHOMEPHO MEPEIBUTaTh €r0 BEPTUKAIBLHO BBEPX?

YACTD C. (mpeacTaBUTh NO3TAITHOE PELIEHUE).

1. Tenexka maccoit 0,8Kr IBMXKETCS CO CKOPOCThIO 2,5M/c. Ha Tenexky KinaayT rpys
maccou 0,2xr. Paccunrars 3HEPTHIO, KOTOPAs Mepenia BO BHYTPEHHIOO NP B3aUMOIEH-
CTBUU TeIl.

BAPUAHT 3
YACTD A (BbiOpaTh NpaBWIbHBII 0TBET)
l. Teno mBMXKETCS B COOTBETCTBUM C ypaBHeHHeM x=3+2t-0,5t>. Koopaunara Tena

yepes 2 CEKyH/Ibl:
1)-0,5 2)0 3)1 4)2 5)3.

2. Kosneco, mMeroriee yriioByr CKOpPOCTh BpalieHUs 1 paj/c, cuenaetr 50 000poToB 3a
1)50c  2)100c 3)75¢ 4)25¢ 5)30c.

3. JIBe onmHakoBble cwibl F aeicTByroT Ha Tenmo mox yriom 120°. Mx paBHOnew-
CTBYIOIIAS
1)0 2)0,5F 3)F H1,5F 5)2 F.

4. Ha Tesno, rutaBaroiiee B )KUJIKOCTH JAEHCTBYET BBITAUIKUBAIOIIAS CUIIA
Dpgh Vierp  2) pg Viorp 3)) pg Vrom 4)0 5)mg sina.

5.Ha npyxwuny noxasemieH rpy3 maccoit 400r, mpu 3TOM YIJIMHEHHE COCTAaBUJIO SMM.
KecTkoCTh Mpy>KUHBI
1)3200H/m 2)500H/m 3)50H/m 4)408H/m 5)392H/m.

6. Y cKkopeHHe Tena Ha BBICOTE PaBHOM MOJIOBUHE painyca 3eMin
1)0,5¢g 2)0,4 g 3)0,2 g 4)0,25 g 5)0,3 g.

7. Pamnyc Bupaxka aBToMoOMIsI Ha ckopocTu 36KM/4 coctaBui 20Mm. Koaddurmment
TPEHUS

KOJIEC O I0pOTyY

1)0,1 2)0,2 3)0,3 4)0,4 5)0,5.

8. Atner Maccoit 70kr crapTys HabupaeT ckopocTh 18kM/4 3a 1c. Bennunna ycko-
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PSIOIIEN CUIIBI

1)140H 2)1400H 3)350H 4)700H 5)108H.
9. Pa3mepHoOCTb aBiieHust B OCHOBHBIX equHuiiax C1U
2
Kem K2 Kec Kem Kec
R v S

10. HWmmnynbc Tena Maccoil 8KT IBUXKYIIETOCS CO CKOPOCTBIO 4M/C YHCIIEHHO paBeH
1)2 2)4 3)12 4)32 5)64.

11.  Kakyto paboty coBepmuT jiebeaka, noausasiuas rpy3 40kr Ha Beicoty 10M?
1)4x/lx 2)400/1x 3)50/Ix 4)0 5)30/1x.

12.  3a ckonbko cexkyHa AudT MoimHOCThi0 400BT MoHUMET paBHOMEPHO I'Py3 MAacCOM
10xr Ha BBICOTY SM?
Dlc 2)1,25¢ 3)2c 4)1,5¢c 5)4c.

13. Kakyto paboty nomken 3arpatuth mexanusMm, KIIJ koroporo 25%, uyToObI moses-
Hast pabota pasHsutack 100/2K?

1)2500/1x 2)41x 3)4001x 4)200/dx 5)125 1.
YACTD B. (natb npaBuibHbIN OTBET)
1. Bnoas onHoW mpsiMOil ABMKYTCS JIBE YACTHIIbI, YPABHEHUS JBUKEHUS KOTOPBIX

x; =2t+t> ¥ xy =4—4¢+1%. B Kakoif MOMEHT BPEMEHH CKOPOCTh YAaCTHI] PABEH 1O MOJLY-

JIF0 ¥ IIPOTHBOIIOJIOKEH 0 HAIIPABJICHUIO?
1)0 2)0,5¢ 3)lc 4)2¢ 5)HuKOTrA.

2. Bpycok Maccoit 2kr ¢ TOMOIIBIO TPYXKUHBI kecTKocThio 100H/M TSHYT ropusoH-
TaJbHO ¥ PABHOMEPHO MO MOBEpPXHOCTH ¢ Kodhdummentom tpenus 0,3. [Ipyxuna mpu
ATOM yJJIMHSIETCS Ha

I)lcm 2)3cm 3)4cm 4)Scm 5)6¢cM.

YACTD C. (rmpeacTaBUTh NO3TAMHOE PEILICHUE).
l. KonbkoOexen maccoit 60kr, cTost Ha b1y , Opocaer o yriaom 30° K TOPU30OHTY
KaMeHb Maccoi 1kr co ckopocthio 8M/c. Ha kakoe paccTosiHue KOHBKOOEKEI] OTKATUTCS
pu 6pocke, ecim pu=0,01?

BAPUAHT 4.
YACTD A (BbIOpaTh NpaBWIbHBII 0TBET)
l. N3 cocTostHusl TOKOA 3a MEPBBIE ABE CEKYHJBI TeNo npounuio 8m. Kakoil myTs OHO
MPOILIO 32 MEPBYIO CEKYHIY?
)M 2)2m 3)3m 4)4m 5)5m.

2. Yroa noBopoTa Kojeca paauycoMm 20cM HU3MEHseTCs 1Mo ypaBHeHUIO (=3t (pax). Jlu-
HEiHasi CKOPOCTh TOUEK OKPYKHOCTH
1)3m/c 2)15m/c 3)1,2m/c 4)0,6Mm/c 5)0.

3.Teno ydacTByeT OJJHOBPEMEHHO B JBMKEHHH 1O 0CH OX CKOpOCThIO V,=4M/C 1 0 ocH
Oy co ckopoctbio Vy=3m/c. Ob6111asi CKOPOCTh
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1)7m/c 2)1m/c 3)2m/c 4)Sm/c 5)0.

4. I'ne Oounbliie BBITAJIKMBAIOLIAs CUIIA, JEHCTBYIOIIAs HA KOPadib B MOPCKOM WIIM PEYHON
BOZE?

1)3aBUCHT OT MIUPOTHI

2)oJIMHAKOBA

3)3aBUCHUT OT JIOJTOTHI

4)B MOpCKOH

5)B peuHoOM.
3. [Ipysxuna xxectkoctbio 800H/Mm pactsnyTta Ha 1cm. Cuna ynpyroctu
1)800H 2)80H 3)8H 4)0 5)400H.

6. Bec uenoBeka B mu()Te IBHKYLIEMCS BHH3 C YCKOPEHUEM 2M/c?
1)100H 2)25H  3)500H 4)400H  5)0.

7. Manpunk maccor 40kT KagaeTcsd Ha Kadeasax gauHou 2M. Cuiia IaBJIeHUsS MaJdbyuKa Ha
CUECHBE B HUKHEIN TOUYKE MPU CKOPOCTU 4m/C
1)80H 2)160H 3)320H 4)720H 5)800H.

8. CkatbIBaroias cuia, JelCTByIoIas Ha OpyCOK Maccoi m MOKOSIIIUICS HA HAaKJIOHHOM
IUIOCKOCTHU € YTJIOM HAKJIOHA Ol
1)mg sina 2) mg cosa 3)mg 4)mgh 5) mg tgo/

9.Pa3MepHOCTh MOIITHOCTH B OCHOBHBIX eauHuiax CU

Kem Ke 2M2 Ke 2]1/1 Kem 2 Kem 2
— 2) 3) 4) S)

2
c c c c c

10. HWwmmnynsc Tena, ABMXKYILIErocs co CKOpocThio 4M/c paBeH 40krm/c, macca Tena
1)36xr 2)10xr 3)44kr 4)24xr 5)16xkr.

11.  TIpu momHocTH MOTOpUKKa S8BT OH 3a 2 CeKyH/ bl COBEpIIACT padoTy
1)41x 2)101x 3)61x 4)161x 5)0.

12. Ha kakoil BbICOTE KHHETHUYECKAsl SHEPTHUS Teia, OPOIICHHOTO BEPTHKAIBHO BBEPX
co ckopocThio 20M/c OyaeT paBHA HYITIO?
1)10m 2)20m 3)5m 4)15m 5)40m.

13. Teno maccoit 0,8 Kr paBHOMEPHO JIBUKYIIMICS O TOPU3OHTATBLHON MOBEPXHOCTH
¢ koapunuentom tpenus 0,2. Kakyro paboTy coBepliliaeT cuiia TSHKECTH Ha My TH 64M?

1)0,87Tx 20,64 Tk 3)6,4 Tk 43,21 5)0.

YACTD B. (nats npaBuiIbHbBINA OTBET)

1. Teno GpoleHo mo1 yriioM K TOPU30HTY, YIajJo Ha PacCTOSHUM 16M OT TOUKH Opo-
caHus yepes 2¢. MakcumalibHas BbICOTa MO IbeMa
2. ABTO Maccolt 1T OykcupyeTcsi paBHOMEPHO C TOMOIUIBIO TPOCa, KOTOPBINA YAJIMHUII-

cs ipu 3ToM Ha 2cM. KakoBa »kecTkocTh Tpoca. Eciiu cuia conpoTUBIICHHS IBUKEHUS B
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50 pa3 MeHb11IE BECa aBTO?
YACTD C. (mpeacTaBUTh NO3TAMTHOE PEILICHUE).
1. C xakoil MHUHUMAaJbHOW BBICOTHI HAKJIOHHOW TJIOCKOCTU JIOJDKEH CKOJIB3UTH 0€3
TpeHHs OpYCOK, YTOOBI OMUCATh «MEPTBYIO METIIO» paanycoM R, He oka3biBas aBICHUS
B BEpXHEH TOUYKE METIn?
BAPHUAHT 5.

YACTD A (BbIOpaTh NpaBUJIbHBIN OTBET)

1. Teno ABUKETCS B COOTBETCTBMU C ypaBHEHHEM X=-2+4t+t2, CKOpOCTb Tena 4epes OHy
CEeKYHIly

1) -2m/c 2)0 3)1m/c 4)4dm/c 5)6m/c.

2. Touka coBepmaer 12 kosiebanwmii 3a 3¢. HactoTa KojieOaHUMA
1)4l'a 2)36I'n 3)0,25T'n HlT'n 5)3I.

3. bpycok MoKouTCS Ha HAKJIIOHHOM IJIOCKOCTU C YrioM HakiioHa o. Koadduunenrt
TPEHUS MEXIY OPYCKOM U IUNIOCKOCThIO . CHlla TpeHUst
1)mg sino 2)umg cosa 3) umg sino 4) mg tga S)gh.

4. laBneHue cToJi0a )KUAKOCTH INIOTHOCTBIO p Ha riyoune h
1) pgV 2) pg 3) gV 4) pgh 5) gh.

5.Ans cxaTtus npy>kuHbl Ha 1cM HeoOxoquMma cuna 40H. Kakas cuna HeoOxoamuma st
pacTsKeHUS IPYKUHBI HA 4cM?

1)40H 2)20H  3)80H 4)120H 5)160H.

6. Illapy maccoii 10kr Hekas cua coobmaer yckopenue 4m/c?. Kakoe yckopeHue 110-
JYYHT I1ap, Macca KOTOPOTO YBEJIMYEHA B 2 pa3a Mpu TOM ke cuie?

1)2m/c? 2) 1m/c? 3)4m/c? 4)3m/c? 500.

7. Konunuecknii MassTHUK JUIMHOW 2M NpPHU BPALEHWH B TOPU3OHTAIBHOW IIJIOCKOCTH
OTKJIOHSIETCS OT BepTHUKanu Ha 45°. JInHelHas CKOpOCTh LIapuKa

1)3,14m/c 2)3,74m/c 3)1.,41m/c 4)2m/c 5)dm\c.

8. 3a kakoe BpeMs MOoToruKI Maccort 300kr HabepeT CKopocTh S4KkM/4, eclid cuja Tsi-
i nBurarens 600H?
1)27c 2)15c¢ 3)30c 4)10c 5)7,5c.

9. PazMepHOCTh cuiibl B OCHOBHBIX eauHuiiax CU
2 2

l)KZJl; 2) Ke ;I/l 3) K22./I/l 4) Kem S)KF
C C C C

10.Kakoii myTh 10 OCTAaHOBKH MPOEIYT CaHKH, €CJIM UX HadallbHasg CKOPOCTh 4M/c, a Ko-
s dunuent tpenus 0,17
1)40m 2)0,4m  3)l6Mm 4)8m 5)4,1m.

11. s pacTsikeHus npyKuHbI )kecTkocThio S00H/M Ha 2 cMm HeoOxoauMa paboTta
1)0,1 JTx 2)5x 3)10001x 4)500/Dx 5)0.
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12. 3a nBe cexyHAbl TEJI0 MaccOi OKI MOJHITO PABHOMEPHO Ha 6M. MOIHOCTb JBUKUTE-

JIA
1)72B  2)I12B 3)36Br  4)180Bt 5)0.

13.1lTap Maccoit 2Kr HaJeTaeT HA MOKOSIIWKCS IIap Maccoil 4Kr cO CKOPOCThIO 6M/C.

CKOpOCTB CIHIIINXCS IIAPOB
1)2m/c 2)0 3)12m/c 4)4dm/c 5)3m/c.

YACTD B. (natb npaBuibHbIN OTBET)
1. Cuna HaTSHDKCHHS HUTH JJIMHOW L MaTeMaTHYecKoro MasTHUKA TIPH TPOXO0KICHUU
UM TIOJIO’KEHUSI paBHOBeCHs paBHa 2mg. C KaKoi BBICOTHI HaJl YPOBHEM TIOJIOKEHUS PaB-

HOBCCH:A CTApTOBAJI MaATHUK?
21 2)L/4  3)L2 HL  532L.

2. C BBICOTHI 5M BEpTHKaIbHO BBEpX OpocaroT Teno maccoil 0,2Kr ¢ yriaioBoil CKOPOCTHIO
2m/c. Ilpu majeHuy Ha 3eMITIO TEJIO YIIyOWIoCh B TPYHT Ha iyOuHy ScMm. Haiitu cpen-
HIOIO CHITY CONPOTUBIIEHUS TPYHTA.

YACTD C. (mpeacTaBUTh MOITATHOE PEILICHUE).

l. Ha HexoTopoii BRICOTE OJHOBPEMEHHO U3 OJIHOM TOYKHK OpOCaroT JBa Teja MoJl Y-
oM 30° K BEpTUKAIIA CO CKOPOCTSIMHU

Vo= V= Vop=15M/c.; mepBoe - BBepX, BTOpoe - BHU3. Kakoe paccTossHrEe MEXIy TeIaMu
yepes ¢ oT Hayana ux JABMXKEHUS?

Ilpogpeccuonanvrno-opuenmuposannoe cooeprcanue

JIns mogHATHSL CBAPOYHOIO anmnapara Ha BTOPOM 3TaX 3JaHUs UCHOJIb3YETCS MEXaHUYE-
CKUii OJIOK C TPOCOM, KOTOPBIN MOAHUMAET TPY3bl CTPOTO BepTUKAIBbHO. BricoTa moaHs-
tusa — 600 cm, macca anmapara — 25 kr. Kakyto paboTy HY>KHO COBEPIIHUTH, YTOOBI TOJI-
HATH anmnapaTr Ha BTOPOU 3TaxX.

Kopposus nopasuna 2% cransHoro 6onra oosémom 0,000004 m3. Kakyro maccy craib-
HOM 3JICKTPOAHOM ITPOBOJIOKH HEOOXOIMMO MCIOJIb30BATh JIJII BO3BPAIICHHUIO OOITY Tep-
BOHAUAJILHOTO 00BEMa?

Paznen 2. MogekyasipHast pu3nKa 1 TEPMOJAUHAMHUK

OCHOBBI MOJICKYJISIPHO-KUHETUYECKON TEOPUU

KauyecTBeHHbIe 3a1aum:
1 (BIIP). I'odbpupoBaHHblii HIUIUHIP, B KOTOPOM TOJ 3aKPEIUIEHHBIM MOPIIHEM HAXOAMUTCS
BO3YX, HQUUHAIOT OXJIaXX1aTh, TOMECTUB B COCY]I C XOJIOJHOM BoJIoM (cM. puc.). Kak Oyaet

HN3MCHATHCA KOHLCHTpaluA MOJICKYJ BO3AyXd, 4 TAKXKE JABJICHHUC BO3yXa B LHUJIHMHAPEC I10

Mepe OXJaXJIeHUA? YCTaHOBUTE COOTBETCTBHE MEXIY (PU3MUECKHUMHU BEIMYMHAMH U UX
BO3MOXHBIMU M3MEHEHMSIMU. [[1s KaKIOW BENWYMHBI ONPEAEIUTE COOTBETCTBYIOLIMN Xa-
paKTEP N3MECHEHUS:
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1) yBenmmuuTcs;
2) yMEHBIIIUTCS;

3) HEe UBMEHUTCH.

3anuiuTe B TaOJMIy BBIOpaHHBIC IUGPHI s KaXA0W Qu3ndeckoil BennuuHbl. Ludper B
OTBETE MOTYT ITOBTOPATHCS.

KoHneHTpanusi MoJieKyJ1
BO3/yXa
B IWJIMH/PeE

JdaBienue Bo3ayxa B LU-
JIMHJpe

Boszmooicrnoe pewenue:

1. Konnenpanuss MOJIEKYyJl BO3[yXa B HWIMHApPE. Tak Kak MOPIICHb 3aKPEIi€H, TO 00bEM
BO3/yXa BHYTPHU LIWJIMHAPA HE MEHSAETCS. B 3aKphITOM CcOCyJ€ Tak K€ HE MEHSIOTCS Macca
BO3/yXa U YUCJIO MOJIEKYJI. [I03TOMYy KOHIIEHTpalKs MOJIEKYJI HE MEHSIETCS.

2. JlaBnenue Bo3ayxa B uunuHape. [Iponecc oxnaxaeHus B UIMHAPE U30X0pHbIN. [ToaToMmy
nio 3akony llapns: p/T = const. CiienoBareibHO, TP YMEHBIICHUU TEMIIEPATYPhl BO31yXa
€ro JTaBJICHUE YMEHBIIAETCS.

Otser: 32.

2 (BIIP). YacTuipl BelecTBa y4yacTBYIOT B HENPEPHIBHOM TEIIOBOM XaOTUYECKOM JBUKE-
Huu. K kakum oObekTaMm (razam, sKUIAKOCTSAM WA TBEPJBIM TelaM) OTHOCUTCS ATO MOJIOXKe-
HUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BellecTBa?

OTBeT: B TBEPJIOM, KHUIKOM, Fra3000pa3HOM.

3 (BIIP). IonoxeHus: MOJIEKYISIPHO-KUHETHYECKON Teopur (HOPMYIUPYIOTCS CIIETYIOIIIM
obpazom.

1. BeniecTBO COCTOUT U3 YaCTHIL.

2. YacTuipl HAXOATCA B HEMIPEPHIBHOM XA0TUYECKOM JBUKEHUH.

3. HacTHilbl B3aUMOJICUCTBYIOT JPYT C APYTOM.

Kunkoct ucmapsrTcs npu 000 Temmneparype. KakuM U3 MonoKeHUuN MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH CTPOCHUS BEIIECTBA MOKHO OOBSICHHUTH ATOT (hakT?

OrtBer: 2

4 (BIIP). [IpounTaiiTe TEKCT U BCTAaBbTE HA MECTO MPOITYCKOB CJIOBa (CIOBOCOYETAHUS) U3
[IPUBEAEHHOTO CIIUCKA.

Jlist vccnenoBaHusl 3aBUCUMOCTH JIABJIEHUS Tra3a OT 3aHMMAeMOro MM o0béMa, cobepém
YCTAaHOBKY, COCTOSIIIIYIO U3 COCTMHEHHBIX TOHKUM IIJTAHTOM TO(QPUPOBAHHOTO COCYJ/la U Ma-
HomeTpa. Korna gaBinenue raza B cocyie paBHO atMoc(hepHOMY, CTpesika MaHOMETpa CTOUT
MPOTUB HyJIeBOTO JeneHuss. O0bEM roppupoBaHHOTO COCY/la MOXKET U3MEHAThCA. M3meHe-
HuEe 00bEMa ra3a CBSI3aHO C U3MEHEHHUEM . Macca Bo3-
IyXa B cOCcyle He MeHseTcsa. B mpouecce cxaTusa raza B cOCyAe IMOKa3aHUS MaHOMETpa
. Ecnu cxxatue mpoHCXOAHUT MEIJIEHHO, TO MPOLECC MOXKHO

CUHuTaThb

CIIMCOK CJIOB M CJIOBOCOUYETAHUI

1) nioiaay nonepeyHoro ceYeHus
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cocyaa

2) BBICOTHI cocya

3) ocTaroTcsi HEU3MEHHBIMU
4) yBeIMYMBAIOTCS

5) yMeHbIIatTCst

6) aguabaTHBIM

7) U30TEPMHUUECKUM

Boszmoorcroe peuterue:

JIyist vccnenoBaHusl 3aBUCUMOCTH JIaBJICHUs Ta3a OT 3aHMMAeMOro UM o0BbéMa, cobepém
YCTAaHOBKY, COCTOSIIIIYIO U3 COCIMHEHHBIX TOHKUM IIJTAHTOM TO(QPHUPOBAHHOTO COCYy/Ia M Ma-
HomeTtpa. Koryma naBnenue rasa B cocyjie paBHO aTMoc(hepHOMY, CTpeslka MaHOMETpa CTOUT
MpOoTUB HyJieBOro jeneHus. O0bEM roppupoBaHHOTO COCY/Ia MOXKET U3MeHAThcs. M3MeHe-
HUE 00bEMa ra3a CBSI3aHO C M3MEHEHHEM BBICOTHI cocyAa. Macca Bo3IyXxa B COCy/ie HE Me-
HseTca. B mpoliecce cxaTust rasa B cocyjlie NOKa3aHUs MaHOMeETpa yBenuuuBaroTcs. Ecimu
cKaTHe MPOUCXOTUT MEIJICHHO, TO MIPOIIECC MOXKHO CUUTATh U30TEPMHUUYECCKUM.

Ortser: 247.

PacuérHble 3a1a4u:
1. HaitfTu 4ncio MOJEKyJl B 2 KT yTJIEKUCIIOrO Trasa.
Otser: 2,74-10%° monekyi.

2. bamnon conepxut 50 1 kucnopona, remmneparypa 27° C, nasnenue 2 Mlla. Haiitu maccy
KUCJIOpO/A.
Otser: 1,28 xT.

3. B 3anasHHOM npoOupKe HaXOIUTCA BO3yX MPH aTMOC(EPHOM J1aBIIEHUU U TEMIIepaType
300 K. IIpu narpeBanuu npobupku Ha 100 °C ona nonuyna. Onpenenure, Kakoe MaKCH-
MaJIbHOE JIaBJICHUE BBIJEP>KUBAET MPOOUPKA.

Otsert: 9,38-10!7 m73.

I'papuueckue 3agauu:
1. Ha pucynke mn300pak€Hbl TPOIECCHl M3MEHEHMsI COCTOSHUS HEKOTOPOM MacChl rasa.
Hazosure 3tu nporneccrl. Mzo6pasute rpaduku npoiecco B ocsax p(T) u V(T).

BoszmodicHoe peutenue:
1-2: V' = const, no 3axony llapns p,;/T; = p,/T,, 3Ha4NT, €CNK NaBJIEHUE YMEHBIIACTCS, TO
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YMCHbLIIACTCA U TCMIICPATYypa, T.C. IPOUCXOJUT U30XOPHOE oxaadzicoetue.

2-3: p = const, 1o 3akony I eit-Jlroccaka V>/T> = V3/T3;, 00bEM YBEIIMUYUBAETCS U TEMIIEPATY-
p ) ,
pa YBEJIIMUUBACTCS, T.€. MPOUCXOUT U300aApHOE pacuiupeHue.

Hapucyewm uzonponeccei raza B koopauHatax p(T) u V(T).

S —
T: T | I I's |
2. Kakas u3 AByX JMHUM rpauka COOTBETCTBYET OOJIbILIEMY JABJICHUIO TaHHOW MacChl Ujie-

aJILHOTO ras3a?
VoA

0 r

Bo3mooicHoe peuieHue:

[Ipexne BCcero yCTaHOBHM, YTO ATO 3a JIMHWHM. JTH JIMHUU BBIPAXKAIOT TPSIMO TPOIOPIIHO-
HaJbHYIO0 3aBHCHUMOCTh MEXKIYy OOBEMOM ra3a M €ro TeMIEepaTypoil, a 3TO BO3MOXHO JIJIs
UJCATHHOTO Ta3a TOJIBKO TPH M300apUueCcKOM MPOIECcCce, CIIEI0BATENIbHO, U300pa’KeHHbIE
nTuHUM TpaduKa — u300aphl.

[IpoBeaem uzoTepmy 110 epeceueHus ¢ 00enMu n300apaMu, a TOUKU UX NIEPECEUEHUs CIpo-
enupyeM Ha och opauHat (00bemoB). M3 mocTpoeHust BUIHO, uto V, > V. Ilockonbky mipu
M30TEPMUYECKOM MPOLIECCE a3 NOAUUHAETCS 3aKOHY bonns—Mapuotrra: p; Vi = p2V2, To p1 >
p2. HamomauM, 4TO BCe TOUKH, JiexKalue Ha OJJHON n300ape, COOTBETCTBYIOT COCTOSHUSM C
OJINHAKOBBIM JIaBJICHUEM.

3 (BIIP). B cocyne nmoa Tsk€mbIM MOpITHEM HaxoAuTCs Bo3nyX. Ha rpaduke npeacrabieHa

3aBHCHUMOCTb 00bEMA BO3IyXa OT €r0 TEMIIEPATYPBHI.
.

N

BribepuTe ABa BEpHBIX YTBEPXKACHHUSA, COOTBETCTBYIOIIUX JAaHHBIM rpaduka. 3aluiInTe B
OTBETE UX HOMEDA.
1) B mpouecce 1-2 BO31yX C:KMMaJI IPH MMOCTOSIHHOM JIaBJICHUU.
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2) B miporiecce 2—3 naBiieHUE BO3yXa YMEHBIIAIOCH MPSIMO MPONOPLHMOHAIBHO U3MEHEHUIO
€ro abCOJIFOTHOU

TeMIepaTyphbl.

3) B nmpornecce 3—4 HabIr0A2I0Ch H30TEPMHUUICCKOE PACIIUPEHUE BO3AyXa.

4) B npouecce 1-2 naBneHue Bo3ayxa yMEHbIIAIOCH.

5) B mporiecce 3—4 nopiieHs omycKancs U coBepiiall padoTy Mo CHKaTUIO BO3TyXa.

Otser: 13

Tect no TeMe: «OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TEOPUI)

Bapuanr 1
1.SIBneHue NpOHMKHOBEHUS MOJIEKYJI OJTHOTO BEIECTBA MEXKIY MOJEKYJIaMH JIPYroro, 3T0...
A. KOHJIeHCaIus b. maBnenue B. muddysus

2. J1ns kaxa0i (GU3MUECKOW BEIMYWHBI M3 CTOJIONA | yKaKuTe eIUHUIYY €€ U3MEpPEHUS U3
croyona 2.

1) JaBnenue A.

xK

b. K
2) O6bem B. Illa
3) TepmoauHamuyeckas TemMIeparypa I’

3 Kakas u3 HpI/IBCI[éHHBIX HHUIKC (bOpMYJI ABIIACTCA OCHOBHBIM YPABHCHHCM MOJICKYJISIPHO-

KUHETUYECKON TCOPHUH I'a30B:

A. A= pAV b. 0=/m B. pz%monv2

4.B cocyae Haxonutces 1 Mmonb kuciopoaa. CKOJIBKO IPUMEPHO MOJIEKYJI B COCY/IE:
A.1,2¢10% B. 1810% B. 610%
5.1ns1 Toro 4TOO0Bl YMEHBIIUTH AABICHUE WACAIBHOIO ra3a B 2 pasa, Ha/ll0 KOHLIEHTPALHUIO
MOJIEKYJI:
A. yMeHbIINTH B 2pa3a. b. yBenuuuts B 2 pa3a. B. ymensmmTh B 4 pasa.
6.Kakoe 3HaueHne abCOMIOTHOM TeMnepaTypbl cooTBeTcTBYeT 27°C
A. 300 K. b. 273 K. B. -300 K.
7.Ha pucyHke npejcrabiieH rpadyk 3aBUCUMOCTH JIaBJICHUS TaHHOW MacChl UAEaIbHOTO Ta-
3a OT TeMIieparypbl. BeiGepure yuacTok, rae uaeT u30TepMHUecKUii mpouecc?

A.l-2. b.2 -3. B.5-4.

8.Ecnu TemmepaTypa Bo3pacraer, TO CKOPOCTh JIBHXKEHUSI OPOYHOBCKOW YaCTHIIHL...
A. BO3pacTaer. b. ymensmaercs. B. He nsmensercs.

9.1pouiecc U3MEHEHUSI COCTOSTHUSA OMpPEACIEHHON MAcChl ra3a Mpu MOCTOSSHHOM JIaBJICHUU -
3TO...

A. m3oTepmudecknii mpouecc. b. n3o6apHbIii nporiecc. B. n30X0opHBIH mporiecc.
10.Ck0JIBKO MOJIEKYJ COAEPIKUTCA B TPEX MOJISIX BOJBI?

A. 3 Na. b. 6 Na. B. 30 Na.
Bapuanr 2
1. TenoBoe ABUXEHKE B3BEIIEHHBIX B )KUIKOCTH WJIA ra3€ YacTHII, ATO...
A. KOHJIeHCaus b. nnaBnenue B. 6poyHOBCKOE TBUNKEHHE

2. JIns xkaxaoi (GU3NYecKo BEIUYMHBI M3 CTOJOIA 1 yKaXWTe eIUHUILy €€ U3MEpPCHHS W3
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croJiora 2.

1) O6BEmM A. e
b. ke

2) KommuaectBo ey B. mons

CTBa

3) Macca I’

3.Kakas u3 npuBen€HHBIX HIKE opMyT siBsieTcsl ypaBHeHHeM Menjeneesa - Kianeiipo-
Ha:

A. pV:%RT B. AU=A4+0 B. O =cmAT

4.B cocyae Haxonutcest 1 Mok Bojopoa. CKOIBKO MPUMEPHO MOJIEKYJ B COCY/IE:

A. 1,2:10* B. 18¢10% B. 6°10%

5.Jns1 TOro 4TOOBI YBEJIMUYUTH JIaBJICHUE HACAIHHOTO Ta3a B 3 pasza, HaJl0 KOHILEHTPALUIO
MOJICKYJI:

A. ymeHbIINTS B 3pa3a. b. yBenmnuuts B 3 paza. B. yMeHbIIUTS B 6 pas.

6.Kakoe 3HaueHne a0COII0THON TeMmepaTyphl COOTBETCTBYeT 127°C

A. 300 K. b. 273 K. B. 400.
7.Ha pucynke nipejcTaBiieH rpaguk 3aBUCUMOCTH

JABJICHUS JaHHOW MacChl UACAIBHOIO raza OT “4
Temneparypbl. Beidepure yuacTok, rae uaer et
n300apHbIi Tiporecc?

A.1-2. Bb.2-3. B.3-4. 2l__;3
8.Ecnu Temneparypa Bo3pacTaeT, TO CKOpocTh Au(dy3uun 1

A. BO3pacraer. b. ymenbiaercs. i B.
HE U3MEHSIETCHI.

9.1Tponiecc M3MEHEHUSI COCTOSHUS ONPEICIEHHON MACCHI Ta3a MPU NOCTOSIHHOW TEMIIEpaType
- 3T0...

A. n3orepmuueckuii npouecc. b. nzo6apHsIiif nporecc. B. n30xopHbIi mpoiiecc.

10. CkoIbKO MOJIEKYJI COAEPKUTCA B ABYX MOJISIX KUCITIOPOAa?

A.2 Na. b. 4 Na. B. 20 Na.

Kpurepuu oueHku:

«5» - BBINIOJIHEHBI TpaBujbHO 10 3amaHUi;
«4» - BBITIOJIHEHBI MTPABUIIBHO 8§ - 9 3a1aHuii;
«3» - BBINIOJIHEHBI MPABUJIBHO 6 - 7 3a7aHUM;
«2» - BBIIIOJIHEHBI TPABUJIBHO 5 3a1aHUN.

JlaGopatopHas _pa6ora: «3yyeHue H30mponecca B HIeaTbHOM ra3e».

Ienb padompl: SKCIIEPUMEHTAIBLHO TTPOBEPUTH U300APHBIN MPOIECC U BHISICHUTH CIIPABE/I-
JINBOCTH COOTHOIIICHUS Z—i = Z—z

Qoopydosanue: CTeKsIHHAA TpyOKa, 3aMasHHas ¢ OJHOTO KOHIa, JynHOU 6600 MM U aua-
MetpoM 8-10 mMM; numuHapudeckuid cocyn BbicoToM 600 mm u aguamerpom 40-50 M,
HaIOJIHEHHBbIN ropsiueit Bogoi (t = 60 - 80 °C); crakaH ¢ BOAOW KOMHATHON TeMIIEpaTyphl;

IIJIaCTHUJINH.
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Texnuka 6e30macHOCTH:

[Tepen Tem Kak MPUCTYMUTH K BBIMOTHEHHUIO PAOOTHI, TIIATEIEHO U3yYHUTE € Ommca-
HUE, ySICHUTE X0J1 €€ BhInonHeHus. He octaBmisiite pabouero Mecta 6e€3 paspelieHus yauTe-
ns1. Pacnonaraiite npu0opsl, MaTepuaibsl, 000pya0oBaHue Ha pabodyeM MecTe B MOpsAKE, yKa-
3aHHOM yumTesieM. [Ipu pabote co CTEKISTHHBIM 00OpyAOBaHHEM (KOJIOBI, CTAaKaHbBI, TEPMO-
METpBI U JIp.) COOIOAaTe OCTOPOKHOCTD, pacrojaraiTe ux Ha paboyeM MecTe Tak, YTOOBI
HE pa30UTh UX U HE YPOHUTH co cToja. [Ipu HarpeBanuu Kojad U MPOOUPOK HE JEPKUTE UX
pyKaMH, a HCIOJIB3YyHTE crenualibHbie aepxartenu. [Ipu pabore ¢ TepMomMeTpoMm OynbTe
OCTOPO>KHBI, HE C)KMUMAKMTE €ro Kpemko B pyKax MPHU U3MEPEHUH TEeMIIepaTyphbl KUIAKOCTH,
HE KacalTech UM KpaeB MOCY/Ibl.
C TexHUKOM 0€30MACHOCTH 03HAKOMJIEH(a):
Ykazanus Kk padore.
J[n5 2aza OanHoOU Maccbl omHouleHue obvema Kk memnepamype noCmosHHO, eclu 0asleHue
2asza He MeHsemcs.

14
= const ipu p = const.

Creodosamenvho, 00vem 2a3a JUHEHO 3a8UCU OM MeMNepamypvl Npu NOCMOSIHHOM 0asie-
nuu: V =const - T.

YtoObl TpOBEPUTH, BHIMIOJIHAETCA JU 3aKoH ['eil — Jlroccaka, A10CTaTOYHO U3MEPUTH
00bEM U TEMIIEpaTypy raza B JBYX COCTOSIHUSIX MPHU MOCTOSHHOM JIaBJICHUU U MPOBEPUTH

v, T
CIIPaBEIJIMBOCTh PABEHCTBA 71 = T—l OTO MOXHO OCYyIIIEe-

2 2
CTBUTH. VICTIONB3ys B KadecTBE Tra3a BO3AYX IPHU aTMO- , ﬂ
chepHOM JTaBIICHUH. ! '
OTtHolieHre 00beMOB BO3yXa B TPyOKe B IEPBOM
1 BO BTOPOM COCTOSTHUSIX MOYKHO 3aMEHHUTH OTHOIICHU-
€M BBICOT BO3JIYIIHBIX CTOJOOB B TPYOKE B 3THUX COCTO-
STHUSIX, €CITM CeUeHUe TPYOKH MOCTOSIHHO 110 BCEH JITTUHE

H

| Ll
6 6 2

Vi S 1
(V—l = j = l—l) [TosToMy B paboTe ciemyeT CpPaBHHUTH
2 2 2

OTHOIIIEHUS
L Ty
L Ty
Jnuna 6030yumnoco cmonba usmepsaemcs IUHEUKoU, memnepamypa - mepmMomempoM.
Xoxa pa6oThi:
IIpuBennTe BO3ayX B TPYOKe B IlepBO€e COCTOSIHUE (PHUC. a):

N3mepwre nuny (I = ) CTEKJITHHOW TPYOKH.

Haneiite B unmuapudeckuii cocy ropssuyto Boay (t = 60 - 80 °C).

3. Onycrture B cocy ¢ ropsiueit BoAoH TpyOKy (OTKPBITHIM KOHIIOM BBEPX) M TEPMOMETp HA
3-5 MHH 0 YCTaHOBJICHHS TEIJIOBOro paBHOBecHs. [lo TepMOMETpy CHSTH MOKa3aHHS
TEMIIEPATYPHI (11 = ).

IIpuBeauTe BO31yX B TPYOKe BO BTOpOe cOCTOsIHUE (pHC. 0, B M I):

4. 3akpoiiTe OTKPBITHIA KOHEI TPYOKH TUIACTUIIMHOM, TIEPEHECUTE €€ M TEPMOMETP B CTaKaH
C BOJIOW KOMHATHOU TemrepaTypbl. CHUMHUTE TMOKa3aHUs TEMIEepaTypbl (f2 = ),
Korja TpyOKa rnepecTaHeT 3aroaHsAThCS BOAOW, MOCIIE yAAJIEHUS IJIaCTUIIMHA.

5. Usmepwte muny (12 = ) BO3IYIITHOTO cTOJI0a B TpyOKe.

3amosinuTe Tadaumy Ne 1.

M=
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Jnuna Jnuna Temnepa- | Temnepa- | A6comom- | Abconom- | Maxcu-
cmeknAn- | 6o30ywi- | mypa 6o3- | mypa 603- HAsl UH- Has no- | manvHas
HOU HO20 oyxa 6 oyxa 6 cmpym-as | epewtnocms | abco-
mpyoku | cmonba 6 | mpyoxe 6 | mpyoxke 6o | noepeu- omcuema | JomHas
Iy mm mpyoxe | nepsom co- | emopom HOCmb u- | JuHeliku | nozpeut-
2, MM cmosiHuu | cocmosanuu HeuKuU ol y Mm HOCMb
l Aol
t1, °C t, °C Aul y MM JUHEUKU
Al=A.1
+ Aol, Mm
6. Paccuuraiite 3Hauenust T1 m T2 ucnonszys popmyny T(K) =t (°C) + 273(°C):
T1 =1 +273°C = 5
Tr=1t, +273°C =
3anoJsiHuTe TaGAHIy Ne 2.

Abconomuas Abconomnasn | Abconromnuas un- | Abcomomuas no- | Maxcu-
memnepamypa | memnepamypa | cmpymenmanv- | epewnocmv om- | mManbHas
6030yxa 8 8030yxa 8 Has nozpeu- cuema mepmo- abco-
mpyoxe 6 nep- mpyoKe 80 HOCMb MmepMo- Mempa JIIOMHas
80M COCMOSIHUU | 8MOPOM COCMO- Mempa AoT =Aot + noepeu-

T:, K SAHUU AT =Aut + 273°C, K HOCMb
T, K 273°C, K mepmo-
Mempa
AT =A4.T
+4,T,
K
Ty,
2 T
11 _ Ty
I, T,
3anosiHuTe Tadaumy Ne 3.
Omnocumenvhas | Abconromuas Ommuocumens- Abconromuas
nocpewHoCmy NnOCpeumHOCmb Has nozpeut- nocpewHoCcny
h usmepeHus om- usMepeHus 11 | nocme usmepe- | usmepenus om-
Lz HOULCHUSL l_l. OMHOUIEHUSL T2 | wus omuowenus
lz ll . T1 . 2
Al | Al = :
& 5] - _+_, lZ TZ A(Tl)
(0 L L A _ AT
2 ( 1) & Tq —_— + T
% (7, Ty _ 1
l 2 - —_— & Tq
= —*-& ll T ’
lz (E) 2
%

U T,
CpaBHI/ITe OTHOLICHHA — W —— W HAIIMIIWUTC BbIBOJ O CIIPABCAJIMBOCTH 3aKOHA [eii-

)

T,
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JIroccaka
BBIBO:

Hpod)eccuouaﬂbno-opueﬂm upoeannoe codepofcauue

1. JlyroBas cBapka MpOMCXOAUT NpH HaNpsDKeHUU Ha siiekTpoaax S0 B u cune toka 200 A.
Kakoe koimuecTBO TEIUIOTHI BbiAeaUTCs 32 10 MUH. cBapKku?

2. JlyroBas cBapka Benércs Tokom cuioit 500 A npu Hanpsbkenun Ha ayre 40 B. Kakoe ko-
JTUYECTBO SHEPIUM OyAeT U3pacxoa0oBaHo 3a 30 MuH paboThI?

3. Jlua ucnbITaHUs TEPMETUYHOCTH CIIAsHHBIX U CBapHBIX IIIBOB COCYJIOB WJIM TOJIBIX JI€Ta-
el pabortarommx Oe3 JaBleHUs MPUMEHSIIOT KEPOCHH. brarogaps kakomy SIBICHHUIO 3TO
BO3MOKHO

4. Jlnst aBTOoreHHOM cBapku TpeOyercs 4 xr kucioponaa. Kakoil MakcuManbHbIA 00bEM J0JI-
KE€H MMETh OAJJIOH ¢ KHCIOPOJOM, €CIIU €r0 CTEHKM pacCYuTaHbl Ha masieHus 2 - 107 1a?
Temmneparypa B 6amnone pasra 37°C. MonspHas Macca kuciaopoga M= 32:1073 kr/Mois.

5. Jlns aBTOreHHOM cBapku TpeOyercs 3,2 Kr kuciaopoja. Kakoi mMakcmMalbHBINM 00beM
JOJDKEH UMETH OaJUIOH ¢ KUCTIOPOIOM, €CJIM €0 CTEHKHM PacCYMTaHbl Ha Aasienus 1,5 - 107
[Ta? Temneparypa B Gamione pasaa 27°C. MonspHas Macca kuciaopoaa M= 32:107 kr/mMos.
6. [lns BeIMOMHEHUST CBAPOYHBINA PabOT MCHOIB3YIOT KUCIOPOAHBIE OaJTIOH eMKOCThI0 100
7, KOTOPBIA conepxut 5,76 kr kucinoponaa. [Ipu kakoil TeMneparype BO3HUKAET OMAaCHOCTh
B3pBIBA, €CIIM OAJUIOH BhIAEpxkuBaeT 10 5 -10°ma? Monspras macca kuciopoga M= 32:107
KI'/MOJIb.

7. ns BBIMOTHEHUS! CBApOYHBINA PabOT UCTIONB3YIOT KHUCIOPOHBIE OAIOH eMKOCThi0 901,
KOTOPBIA CONEPKUT 5,5KT Kuciopoaa. [Ipu kako temneparype BO3HUKAET ONIACHOCTh B3PhbI-
Ba, ecny OauloH BhIAepkuBaeT m0 6 10°ma? MomspHas macca kucmopoma M= 32107
KI'/MOJIb.

OCHOBBI TEPMOAUHAMHUKH
Bonpoce! 115 00Cy:KIeHUs1: BHYTPEHHSIS SHEPTUS UJICaTbHOTO Ta3a, paboTa rasa, Kojiu-
YECTBO TEIUIOTHI, TEIUIOEMKOCTb, YACIbHAS TETNIOEMKOCTD, aIa0aTHBIN MPOIEeCC.
3aKOHOMEPHOCTH: YpPAaBHEHHE TEIJIOBOTO OajaHca, MEepBOE HAYall0 TEPMOJAMHAMHKU,
KII/I TemioBoro aBuraressi, BTOpO€ Ha4aio TEPMOJUHAMUKH.
IpuHOUNbI JeHCTBUS TEXHUYECKHUX YCTPOMCTB: TEIUIOBOTO JBUTATEINS, XOJIOAWIHLHOU
MAaIIuHbI
KauecTBeHHBIC 3a1a4N:
1. Mennas u xene3Has 3akJIENKA UMEIOT OJIMHAKOBYIO MACCy UM Ha4aJIbHYIO TEMIIEpaTypy.
Hx omyckaioT B BaHHY C OOJNBIIMM KOJMYECTBOM Boibl. Kakas u3 3aki€nok OwicTpee
oxJIaguTcs’?
OtBeT: MenHasi, T.K. TEINIOEMKOCTb MEJIM MEHBIIIE.
2. [Touemy OBICTpBIE PEKH €IIE HE 3aMeP3al0T Ha MOPO3€ B HECKOJIBKO IPaycoB?
OTBeT: NPOUCXOAUT IMPEBPALIEHNE MEXAHUUYECKON SHEPTUU B TEIJIOBYIO.
3. [Moyemy TemIOEMKOCTH MCATHHOTO Ta3a MpU W300apHOM MPOIecce OOJIBINE, YeM MPHU
HU30XOPHOM?
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OtBeT: Ipu I/1306apHOM npouecce 4acTb MOABOAUMOTIO KOJIMYCCTBA TCIIJIIOTEI paCXOdyCTCA
Ha COBCPHICHHC pa6OTBI ra3om, 1npu U30XOPHOM — BCE IMMOJIYYCHHOC Ira3oM TCILIO I/I,Z[éT Ha
CTO0 HarpcBaHue. AHanoruyHnie pacCyKACHNA MOKHO IMPUBECTHU U B CJIydac, KOrJaa ra3 oT-
JAET NOJIOKUTECIBbHOE KOJIUYECTBO TEILIOTHI.

PacuérHubie 3agaumn:

1. Onpenenurte BHYTPEHHIOK SHEPTHUIO 3 MOJIb OJHOATOMHOI'O HWJ€AIbHOrO ra3a npu HOp-
MaJIbHBIX YCJIOBHSIX.

Otger: 10,2 x/Ix

2. B LMIMHApE TEIUIOBOTO ABUTATENS Ta3, HAXOIACh MOJ IMOCTOSHHBIM aaBjieHueM 3-10°
[1a, coBepmmn padoty 0,4 k/lx. Hackonbko yBenuuuics o0bEM ra3a B 3TOM Ipoiiecce?
OtBer: Ha 1,3 1.

3. B xone nexkoroporo nporiecca ra3 oraan 500 [k TemioThl, COBEPIIUB IIPU ITOM padoOTy
200 Ix. Hackosbko yMEHBIIMIIACH BHYTPEHHSSI SHEPTHUS ra3a B 3TOM Iporecce?

OtBer: Ha 700 [Ix

4. B nmpouecce pacmmpeHuss 1 MOIb pa3peKEHHOTO Ieiusl €ro BHYTPEHHSSI dHEPIrus BCE
BpeMs O0CTaéTcst Hen3MeHHoM. Kak u3MeHstoTcs mpy 3ToM (YyBEIMYHUBAETCS, YMEHbIIIAETCA,
HE U3MEHSIETCS) TEMIIepaTypa rejus, ero 1aBjieHue U 00bEM?

OTBeT: TeMIiepaTypa HE U3MEHSIETCS, 1aBICHUE YMEHBIIAETCS, 00BEM YBEIIMUNBAETCS.

5. VeanbHbll OJHOATOMHBINA ra3 KOIMYEeCTBOM 6 Monb HarpesaroT Ha 100°C. B sTom
npoiiecce ra3 pacmmupsiercs, copepimus padory 500 JIx. Kakoe konnyecTBO TEMIOTHI TMO-
JIy4HII ra3?

OtBet: 7979 JIx

6. TeruioBasi MamIMHa 32 OJWH LUKJ MOJYy4YaeT OT HAarpeBaress KOJIUYeCTBO TErioThl 500
JIx u coepiaeT padoty 200 [Ix. Kakoe Koau4ecTBO TEIJIOTH OHA OTJAAET XOJOIUIBHUKY
3a TpH IKUKiIa?

Otget: 900 JIx

7. B uaeansHOM TEIUIOBOM JIBHMraTese Temreparypa Harpesarens 1200°C, a temneparypa
xonomuiabuuka -10°C (MuHyc mecarts rpagycos mo mkaie Ilenscus). Yemy pasen KITJT
ATOTO JIBUTATENA?

OtBet: 81%

I'paduueckue 3anaun:
1. UneanbHblil Ta3 NEPEBOIAT U3 COCTOSHUA | B cOCTOsSIHME 3 Tak, Kak MOKa3aHO Ha rpa-
¢durKe 3aBUCUMOCTH JaBJICHUS ra3a oT 00bEMA.

2y

3
3o
2p 1] 1 2
Pot
| I ’

0 Vo2V,

Uemy paBHa pabota raza B mporiecce 1-2-3?
OtBet: 2poVo
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2. Ha rpaduke noka3zaHa 3aBUCMMOCTh TemriepaTypsl T BemiecTBa oT BpemeHnu t. Berie-
CTBO paBHOMEPHO HarpeBajii OT MoMeHTa BpemeHH t = 0 10 t= ty. [loroM HarpeBaTenb BbI-
KJIFOUWJIM U BEIIECTBO PABHOMEPHO OXJIAXJal0Ch. B HauanbHbIA MOMEHT BPEMEHU BeElle-
CTBO HaXOJWJIOCh B KPUCTAJUIMYECKOM COCTOSIHHH.

1
]
.
1
]
1
]
1
1
’
1
)
'
1
s

o
)
o
o

Br16epute Bce BepHbIE OTBETHI.

1) B MomMeHT BpeMeHHU t= tj BEIIECTBO HAXOJUJIOCh B Ta3000pa3HOM COCTOSIHUU
2) IIpoueccy miaaBieHUs COOTBETCTBYET y4acTOK rpaduka 2-3

3) Ha yuactke rpaduka 5-6 npoucxoaui npouecc KOHASHCaluu napa

4) B Touke 6 BemiecTBO HaXOAUIOCh B KPUCTAINIMYECKOM COCTOSIHUU

5) Ha yuactke rpaduka 2 — 3 BHyTpEHHSSl SHEPIUs BEIIECTBA HE U3MEHSIACh
OtBerT: 2, 4

Tect mo Treme «OCHOBBI TEPMOIMHAMMUKH»

Bapuanr 1

1.J1na xaxxaoil pu3nyeckoil BeJIMYMHBI U3 cTONONA | yKaXUTEe eIUHULY €€ U3BMEPEHHUs U3
crosbna 2.

Crouden 1 Crouden 2

1.Konu4ecTBo TEMIOTHI A. JIx

2. JlaBneHue Bb. M3

3. O0BéM B.B

I'.Ila

2.YCTaHOBUTE COOTBETCTBUE

CronoOerr 1 Cronber 2

1. IlepBbIil 3aKOH TEPMOAMHAMUKHI A. Q= cmAT

2.K0JIM4€eCcTBO TEIIOTHI, MOTJIOIIAEMOE b. AU=A+Q

TEJIOM IIPU HAarpEBaHUU B. A=F s cosa

3. Pabora B TepMoiuHaMuKe I'. A=pAV

3. Kak n3Mensiercst BHyTpEHHSISl SHEPTUS UICATBHOTO Ta3a, €CJIM TeMIlepaTrypa Bo3pac-
Taet

A.yObIBaeT; b.Bo3pacraer; B. HE u3meHnsiercs

4. Kakve u3 Ha3BaHHBIX MEXaHU3MOB SBJISIFOTCS HEOTHEMJIEMBIMH YaCTSIMH JHOOOTO
TEIJIOBOTO JIBUTATEIIS

A.TIOpIIIEHB; b.xomomuneuuk; B. Harpesareinb

5. B KaKOM MPOIECCe KOTUYECTBO TEIUIOTHI, MEPEJaHHOE Ta3y, paBHO paboTe, coBep-

IIEHHOU ra3om?

A. B m3otepmuueckoM; b. B aguabatHom; B. B uzo0apHOM.

6. Uemy paBHa paboTa, COBEpIIICHHAS Ta30M IIPH MEPEX0/ie U3 COCTOsIHUSA 1 B COCTOS-
Hue 2.
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P,Ma

800 —-:v]—h2

400

| |

| |

| |
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B. 3200 JTx;

1

A. 0;

B. 2400 JTx.

7.  T'a3y nepenano konuuectBo TerioThl 300>k ¥ BHEIIHUE CUIIbI COBEPIIMIIN HAJl HUM
pabory 100/>x. YeMy paBHO U3MEHEHHE BHYTPEHHEHN SHEPTUM rasa.

A. 0; B.100/1x;

B. 400]Tx

8. TeruoBast MalMHa MoayvyaeT 3a UK OT Harpesaress koaudecTBo TertoTsl 100 Ik
, a otnaet xonoaunbHuKy 40/x. Yemy paBen KIIJI mamvHbl.

A. 60%; b. 40%;

B. 4%.

9. BHyTpeHHss 3HEprus MACaJbHOIO0 OJHOATOMHOIO Ta3a IpsIMO INPONOPLMOHAIBHA

Macce razad ...

A. MOJISIPHOM Macce.
10.
MOPILIHEM ...

A. MEXaHUYECKON DHEPIUH.

b. nBuxeHus;

Bb. repmoaunamuyeckoi temneparype; B. pabote rasa.
[Ipu cxxaTtum ra3za ero BHYTPEHHSS SHEPTUsl YBEIWYMUBACTCS 34 CUET COBEPIICHUSA

B. Temonepenaun

Bapuanr 2
1. JI1s ka0 BEIMUMHBI U3 CTOJIONA 1 YKaOKHUTE eIUHUIYY €€ U3MEPEeHHE U3 CTOJ01a
2
Cronberr 1 Cronberr 2
1. PaGora A.K
2. TepmonuHamMuyeckas Temreparypa b. JIx
3. /laBnenue B.B
I'.Ila
2. YcTaHOBUTE COOTBETCTBHE
CronoOerr 1 Cronber 2
1. BHyTpeHHss sHEprus ui. rasa A. Q=-Am

3. m
2. KommaecTBO TEILIOTHI, TTOTJIONIaeMOoe b.U= 5 * v RT
IIPY IUIABJIEHUN B.Q=cmAT

T, H T X
3 KIIJI maeanpHOr0 TeIuioBoro Asurarens I'.n= T

H

3. Kax u3mensieTcst BHyTpEeHHsISI DJHEPTHsl, €CIIM TeMIIepaTypa yObIBaeT
A. yOBIBaeT; b. Bo3pacraer; B. He uzmensercs
4. PabounM TEJI0M TEIUIOBOIO ABUTATENS SIBIISIETCS:
A. )KUIKOCTb b. TBEpHOE TENO; B.T'a3
5. B KaKOM IPOIECCE M3MEHEHUE BHYTPEHHEW SHEPTHM CHUCTEMBbI PaBHO KOJIMYECTBY

nepeaHHON TETUIOTH
A. B m3oxopHom; b. B agmabatHOM;

B.B n306apuom

6.  Uemy paBHa paboTa, cOBepIICHHAs Ta30M IIPH MEPEX0/ie U3 COCTOAHUA | B coCTOsI-

HUe 2
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A.0 B. 400]Tx; B.600]Tx

P,Na,
300
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1 2 3 vwm
7. ["a3y nepenano xkonmuuectBo TemwioThl 100 Ik 1 BHYTpEHHUE CHIIBI COBEPUIMIIA HaJ
HuM padoty 300/]x. Uemy paBHO u3MEHEHHE BHYTPEHHEN SHEPTUHU ra3a.
A.0 b. 1001x; B. 4001x.
8. TeruoBast MalHa MoJIy4aeT 3a IIUKJ OT HarpeBaressi KoanyecTBO TerioTsl 100/1x
u otnaet xonoawibHUKy 60/[x. Uemy paBen KII/[ mammHsl.
A. 60%; b. 40%; B. 4%
9.  Mepoii sHEprum, MoTy4yaeMol Uil OTJaBaeMOM TEJIOM B pe3yJbTaTe TeIIo0OMeHa,
CILyUT (pU3HUECcKas BEJIMUYMHA, Ha3bIBacMas ...
A. paboToii. b. KOMMYEeCTBOM TEIUIOTHI. B. moniHOCTEIO.
10. Ilpouecc nepenaur BHyTpeHHEWU >HEpruu 0€3 COBEPILICHHUS MEXaHUUYECKON padoThI
Ha3bIBAETCH ...
A. paboToii. B. K0JIMYEeCTBOM TEIIOTHI. B.TrenooOMeHOM.

Kpurepuu onenkmu:

«5» - BBINIOJIHEHBI NMpaBUIbHO 10 3amaHU;
«4» - BBITIOJIHEHBI TTPABUJIBHO 8 - 9 3a1aHui;
«3» - BBIMIOJIHEHBI MPABUJIBHO 6 - 7 3a1aHUi;
«2» - BBIIOJHEHBI MPaBUJbHO 5 3aIaHUM.

ArperatHbie COCTOSIHMS BellecTBa U (a3oBbIe NEepPexoabl

Bomnpocs! 115 00cy:KIeHus: UCTIapeHre U KOHICHC AU, HACBIILICHHBIN Map; abCOM0THAs U
OTHOCHUTENBHAS BIAKHOCTh BO3/1yXa; TOYKA POCHI; KUIIEHUE; KPUTUUECKOE COCTOSIHUE BEIlle-
CTBa; MEPErPETHIN Map; MOBEPXHOCTHBIA CJIOMN KUAKOCTH;, SHEPTUSI MOBEPXHOCTHOIO CJIOS;
OJIMKHUMN TTOPSI0OK; TOBEPXHOCTHOE HATSHKEHHUE; CMAauYMBAaHUE; KANWJUISIPHBIE SIBIICHUS; KPH-
CTaJUTMYecKue U aMmop(HbIE TeNa; macTuyeckas (octaTouHas) aedopmarius; MEXaHUIeCKHe
CBOMCTBA TBEPABIX TeN; KOIPDUIIMEHT JIMHEHHOTO paciupeHus; KodhGuimeHT o0bEMHOTO
paclIMpeHus; TJIABJIICHUE U KPUCTAIIU3ALUSL.

3aKOHOMEPHOCTH: CBOMCTBA HACBILIEHHOI'O 1apa; 3aBUCUMOCTbh TEMIIEPATypPbl KUIIEHUS OT
JABJICHUS; OIIPENCIICHUE OTHOCUTEIBHOM BIIAJKHOCTH BO3ayxa; 3akoH I'yka; nmarpamma
PACTSKEHUS; TEINIOBOE PACIIMPEHUE TBEPABIX TEI U KUIKOCTEH.

IIpakTHYeckoe MpUMeEHeHHE TIEPErPETOro Napa B TEXHUKE; B TOBCEAHEBHOM XU3HU (pU3u-
YECKMX 3HAHMN O CBOMCTBAaX ra3oB, KUJIKOCTEH U TBEPIABIX TEJ; Y4e€T PacCLIMpPEHHUs ras3a B
TE€XHUKE;

IpuHIMnbl AecTBUSA NPUOOPOB M TEXHUYECKHUX YCTPOWCTB: MPUOOPOB Il onpeesne-
HUs BJIQKHOCTH BO30yXa

Ka4vecTBeHHbIC 3a1a4H:

1 (BIIP). Ilpu npoexktupoBanuu OONBIINX MOCTOB HEOOXOIUMO YUHUTHIBATH BO3MOXKHOCTH
nepenajaa Temnepatyp B npenenax oT —40 °C ngo +60 °C B Teuenue roja. Takue mepenaasl
BBI3BIBAIOT 3aMETHOE M3MEHEHHE OOIel MIWHBI MOCTa, U, YTOOBI MOCT HE B3JBIOJIUBAIICS
JIETOM W HE UCIBITHIBAJI MOIIHBIX HArpy30K «HA Pa3pbiB» 3UMOM, €r0 COCTABIISIIOT U3 OT-
JENbHBIX CEKIMH, coenuHss ux OydepHbiMu cowileHeHusiMu. Kakoe siBIieHHWE yYWTHIBAIOT
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IpU MPOEKTUPOBAHUU MOCTOB, BBOJI Oy(epHbIe COSTUHEHMUS?
OTBeT: TEMJIOBOE PACIIUPEHHUE TEJ WIN TEIIOBOE PACIIUPEHUE.

2 (BIIP). 3umoil cT€Kiia IBUXKYIIETOCS aBTOMOOWIISI MOTYT M3HYTPH «3alOTETh» Jake B
cyxyto noroay. CTOUT OTMETUTh, UTO YE€M MEHBIIIE JIIOJCH B CAJIOHE M YE€M MEHBIIE OHU
pazroBapuBarOT, TEM MEJUICHHEE BJlara OcelaeT Ha CTEKIax. biaromaps KakoMy SIBICHUIO
MIPOUCXOJIUT «3aMIOTEBAHUE) CTEKOJ U3HYTPU?

Bosmooicnoe pewenue:

«3arnoTeBaHue» CTEKON U3HYTPHU MPOUCXOAUT OJIaroiaps KOHACHCAIIMKM HACBIIIEHHOTO mapa
IPU OXJIAKJIECHUU WIH, YTO 3/IECh TO K€ caMoe, IIPU KOHICHCAIIUHU Tapa.

OTBET: KOHJEHCAIMS HACBIIIEHHOTO apa MPpU OXJIAXKIECHUN WM KOHJICHCAlus Mapa.

3 (BIIP). B nepecholtiieHHBIH pacTBOP MOBAPEHHOM COJIM OMYCTUIIU HIEPCTIHYIO HUTh. Yepes
HEKOTOpOE BpeMsi Ha HUTU 00pa30BaJIMCh TBEpAbIe YacTUIlbl coiii. Kakoe siBneHue HaoIo-
1aJIOCHh B 9TOM ONBITE?

OTBeT: KpuCTaLIU3aIHSL.

4 (BIIP). IIpounTaiiTe TEKCT M BCTaBbTE HAa MECTa IMPOITYCKOB CJIOBa (CIOBOCOYETAHUS) U3
NIPUBEIEHHOTO CIIUCKA.

JIBa MOJBIX, TEPMETUYECKU 3alasHHBIX IIapa COSAUHEHBI TPYOKOM, Kak MOKAa3aHO Ha pHU-
cyHke. Bo3ayx u3 mapoB oTkayaH. B BepxHeM miape HaxoAuTCS HEOOJBIIOE KOJIMYECTBO
BOJIbl. ECJIM HMYKHUU MyCTOU IIap IIOMECTUTD B JKUIKUNA BO3AYyX, TO YEPE3 HEKOTOPOE BpEMS
BOJIa B BEpXHEM IIape 3aMEP3HET. DTO OOBACHSIETCS TEM, YTO M3-3a OXJIAXKJICHUS] HUKHETO
mapa B HEM HAYUHAKOT . DTO BBI3BIBACT B
BEPXHEM IIApE . IIpu 3TOM TEmIepaTypa BOIbI B
BEPXHEM IIape

Cnucok 0B (CI0BOCOYETAHU )
1) HarpeBaThCs BOJSHBIC TTAPHI
2) KOHJACHCUPOBATHCS BOJISTHBIC TTAPbI

3) HCHapeHHe BOI[BI ’ ‘ KHIRHI BOITYX
4) IMMOBLIIICHUC KOHOCHTPAIWKN BOASHBIX I1a-

poB
5) moBbIIIAETCS

6) IOHMKAETCS

7) ocTaéTcsi HeM3MEHHOM
Ortgert: 236

5 (BIIP). 'epMeTuyHO 3aKpBITHIN COCY, YACTUYHO 3aMOIHEHHBIM BOJOU, JJIUTEIHLHOE BpE-
Msl XpaHUWJICS TP KOMHATHOM TeMrepartype, a 3aTeM ObLI IepecTaBiieH B XonoauibHuK. Kak
U3MEHSTCS B XOJOJWIBHUKE MIOTHOCTh BOJASIHOIO Mapa, OTHOCUTENIbHASI BIAXXHOCTh U a0-
COJIFOTHAs BJIAXKHOCTh BO3/lyXa B cocye?

JI714 KaK0M BETMYHUHBI OTIPEICIIMTE COOTBETCTBYIOIINN XapaKTEP €€ N3MEHECHUS:

1) yBenuuuTtcs;
2) yMEHBIIIUTCS;
3) He UBMEHUTCS
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[InoTHOCTH Imapa OTHOCHUTENbHAS BIIAXKHOCTD AOCoII0THAS BIAXKHOCTh

Bosmoorcnoe pewenue:

[Ipu ymeHbIIeHUH TeMIIepaTypbl BOASHOMN Map, HAXOIAIIUICS B COCYy/I€, YACTUYHO KOHJICH-
CUpYyETCs U MepexoauT B Boay. O0beM cocysia He U3MEHMIICS, CIIeIOBATENIbHO, INIOTHOCTh
rapa YMEHBIIIUTCS.

OTHOCHUTEeIbHAs BIIAXKHOCTh — OTHOIIICHUE MapIIMajJbHOTO JABJICHUS MApOB BOJIBI B BO3IYXE
K PaBHOBECHOMY JIaBJICHUIO HACBIIICHHBIX IApOB MpH JaHHOW Temieparype. s repme-
THYHO 3aKPHITOTO COCyAa ¢ HEM3MEHHBIM 00bEMOM KUIKOCTH 3Ta BEIUYNHA HE U3MCHUTCS.
AOCOIIIOTHAs BIAXXHOCTh BO3AyXa — (hU3MUECKas BEJIMYMHA, TTOKA3bIBAIOIIAs MAacCy BOJS-
HBIX TIapOB, cojepkammxcs B 1 M> Bo3ayxa. JIpyrMMu cI0BaMu, 5TO IJIOTHOCTH BOJSHOTO
rapa B BO3/[yXe, U OHA TAK)KE€ YMEHBIIIAETCH.

Omeem: 232.

6 (BIIP). Cuctemsl TpyO BOISHOTO OTOIUICHHS BCEr/la CHA0XaloTCA pacHIMpPUTETbHBIM 0a-
KOM, TPHUCOCIWHEHHBIM K CHUCTEME OTOIUIEHHS U cooOmaromuMes ¢ armochepoit. [lpu
HarpeBaHUM BOJbI B TPyOax OHA YACTUYHO MEPEXOJIUT B PACIIUPUTENbHBIN 0aK, U TPyObl HE
paspeiBaeT. Kakoe siBieHHE MOXKET MPHUBECTH K pa3pbiBy TPyO MPU OTCYTCTBUH PACIIUPHU-
TeIbHOro Oaka?

OTBET: TEMIOBOE PACIIUPEHUE KUJIKOCTH.

7 (BIIP). I'a3 HarpeBaroT B 3aKphITOM COCYJI€ C TPOUYHBIMU CTeHKamMu. Kak Ha3bIBaeTcs mpo-
LIECC TAKOTO HarpeBaHus rasa?
OTBET: N30XOPHBIM WJIM U30XOPUUYECKUM.

8 (BIIP). B Tabnuiie mpuBeneHbl TeMIIepaTyphl MJIABJICHUS U KUTIEHUS HEKOTOPBIX BEIIECTB
IPY HOPMAIBHOM aTMOC(HEPHOM JTABJICHUH.

BemecrBo MnepaTypaTnnaBJIeHuﬂ Temneparypa KuneHus
XJ10p 171 K —34 °C
Cnoupt 159 K 78 °C
PtyTh 234 K 357 °C
Hadranun 353K 217 °C

Kaxkoe(-ue) u3 gaHHbIX BElIeCTB OyAeT(-yT) HAXOAUTHCSA B )KMJIKOM COCTOSIHUM MPHU TEMIIe-
patype 360 K u HopmasibHOM aTMOC(hEpHOM JaBJICHUU?

Bozmooicnoe pewenue:

IlepeBenem Temmeparypy KuNeHus B KeiabBHHBL. Torma mpu temmneparype 360 K xmjop ¢
temrneparypoit kurnieaust 7= 239 K Haxonurtcst B ra3000pa3HOM COCTOSIHUH, CIIUPT C TEMIIE-
patypoit kunenust 7=351 K— B ra3000pa3HOM COCTOSIHMH, PTYyTh C TEMIEPATYpPOMl KuUIle-
Hus 7=630 K— B xuakoM coctossHun, HadTaauH ¢ Temrepatypoit kunenus 7 =490 K—
B KUJKOM COCTOSIHUU.

OTBeT: pTyTh U HATAIHH.

PacuérHble 3a1aumn:
1. 3 450 r BomsiHOTO Tapa ¢ Temneparypoit 373 K obpazoBanack Boja. CKOJTBKO TEIUIOTHI
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IIPH 3TOM BBIICIIUIIOCH?

Otser: 1017 xJx.

2. 3akphITeI cocyn oobemoM Vi = 0,5 M comepxut Bomy Macco m = 0,5 xr. Cocyn
Harpenu a0 temneparypsl t = 147 °C. Ha ckonbKo claeayeT H3MEHUTh 00bEM COCY1a, YTOOBI
B HEM COJIEPIKAJICS TOJIBKO HACHIMEHHBIN map? JlaBieHue HACBHIIMIEHHOTO Tapa P TeMIIe-
parype t = 147 °C paBHO py=4,7 * 10° ITa.

Ortser: 0,3 M>.

3. OTHOcHUTENBHAs BJIAXKHOCTh BO3JyXa B 3aKpbITOM cocylae npu temmeparype t; = 5 °C
paBHa ¢; = 84 %, a npu Temneparype t; = 22 °C paBHa ¢, = 30 %. Bo ckonpko pa3 nasie-
HUE HACBIIIEHHOTO Napa BOJIbI MPU TeMIiepaType t, O0JbIle, yeM Ipu Temneparype t;?

Boszmooicnoe pewenue:
JlaBienue BojasiHOrO napa B cocyje npu T; = 278 K paBHO
. . T
P 100 % Py, v+
rae Pu.n ; — qaBIeHre HACBIIIEHHOTO Napa npu temneparype T;.
P2

[Tpu Temneparype T, =295 K naBnenue P2 = 100 % Pu.02-

n_nh

Tak kak 00BEM IOCTOSHEH, TO 10 3aKony [llapns P2 To
L e 3

Orcroma Psst 92 Ti
Omeem: 3.

4 (BITP). B xybuueckom MeTpe Bo3ayxa B momernieHun npu temmeparype 18 °C Haxoaurcs
7,7 T BonsgHBIX mapoB. [lonb3ysch TaONMICH IJIOTHOCTH HACBIIICHHBIX MApOB BOMBI, OIpe-
JIEJINTE OTHOCUTEIIBHYIO BJIIAYKHOCTh BO3/TyXa.

t,°C 16 17 18 19 20 21 22 23 24 25

16’ 1,45 | 1,54 | 1,63 | 1,73 | 1,83 | 1,94 | 2,06 2,30

-2 3
p, 107 xr/™m 18

OtBet: 50%.

I'padpuueckne 3agauu:
1 (BIIP). Ha pucynke nipeacTaBieH rpaguk 3aBUCUMOCTH TEMITEpaTyphbl CepeOpsiHON 1eTa-
U OT BpeMeHU €€ HarpeBaHus. MOIIHOCTh HarpeBarelisa MmocTosinHa. llepBoHayanbHO ce-

pedpo HAXOAUIIOCH B TBEPAOM COCTOSHUM.
e £ /

e

T, MHH

BriOepuTe 1Ba BEpHBIX YTBEPXKJIACHHs, COOTBETCTBYIONIMX JAHHBIM Tpaduka. 3anuiinuTe B
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OTBETE UX HOMEDPA.
1) Temneparypa mnaBnenus cepedbpa coctasmsiet 962 °C.

2) B mpomexxyTok BpeMeHu oT 12 1o 18 MuH. BHYTpEHHSS SHEPTUS cepedpa HE N3MEHSIETCS.
3) Jlis mnaBiaeHUs cepeOpsTHOM AeTaH IOoTpeOoBaIOCh 00JIbIIee KOJIHMYSCTBO TEIUIOTHI, YeM
JUIs TalibHEHIero HarpeBanus pacriasa Ha 400 °C.

4) Yepes 15 muH. mocnie Hayaia HarpeBaHus BCE cepedpo emé HaXOauIoCh B TBEPIOM CO-
CTOSTHUH.

5) Uepes 20 MuH. mociie Hayaia HarpeBaHus cepedpo HaXOAMIOCH B KUAKOM COCTOSIHUU.
Ortser: 15.

3agauM HA MeTOAbl HAYYHOI'0 MO3HAHUS:

1 (BIIP). C nmomoIpi0 ICUXPOMETPUUECKOTO TUTPOMETPA MPOBOJAUINCH U3MEPEHUSI OTHO-
CUTEJBHOW BJIXHOCTU BO3[yXa B IMomenieHuH. [lorpenrHocth u3MepeHuil Temneparyphbl
paBHa 1IEHE JICJICHUS KAl TEpMOMETpa (CM. PUC.).

3anummTe B OTBETE MTOKA3aHUS CYXOr0 TEPMOMETPA C YUYETOM MOTPEMIHOCTH U3MEpPEHU. B
OTBETE YKAKUTE 3HAYEHUE U MOTPEUIHOCTh U3MEPEHHUs CIUTHO 0e3 mpobdena. OTBET npuBe-
mute B °C.
Bosmooicnoe pewenue:

3ameTuM, 4TO LIeHa OJIHOTO nesieHus Tepmometpa paBHa 1 °C. Torga usmepeHHoe 3HaUEHUE
MO>KHO 3amucath Kak (22 = 1) °C, unmu (21 £ 1) °C, i (23 £ 1) °C.

Omeem: 211, 221 nim 231

2 (BIIP). Bam HE00X0IMMO UCCIEN0BATh CUITY, HEOOXOUMYIO JUIsl OTPBIBA OT MIOBEPXHOCTU
KHUIKOCTH, CMAYUBAEMOTO 3TON KHUIKOCTHIO, JUCKA B 3aBUCUMOCTH OT IJIOTHOCTH KHUIKO-
ctu. Mmeercs cnenytouiee o00pyJ0BaHUE:

— JIMHEMKA,;

— JIEPEBSIHHBIN JTUCK C KPEIJICHUEM B IIEHTPE;

— HEOIPaHUYEHHBIN HAOOP U3 TPy30B, Macca Kaxxaoro 1 r;

— IITaTUB C HUTHIO, OJIOKaMU U TIOJIBECOM ISl IMCKOB M JIETKOM yalei 1Jist Tpy30B;

— IISITh €MKOCTEH C JKUJIKOCTSIMH M3BECTHBIX IJIOTHOCTEH.

Onuiure nopsI0K MPOBEICHUS UCCIEI0OBAHUS.

B otsere:

1. 3apucyiiTe WK ONMUIINUTE SKCIEPUMEHTAIIBHYIO YCTAaHOBKY.

2. OnummTe NOPSAI0K ASUCTBUHN TPU MPOBEACHUH HCCIICIOBAHU.

Bosmoorcnoe pewenue:
1. cnonb3yeTcs yCcTaHOBKA, M300pakEHHASI HA PUCYHKE: OJIUH U3 IUCKOB, EMKOCTb C KHJI-
KOCTBIO, HECKOJIbKO Ipy30B U JIMHENKa.
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2. JluameTp IrcKa U3MEpSAETC JIMHEWKOW M BBIYHMCIAETCA €ro IUIOIAaAb. 3aTeM JHCK IMOA-
BEIIMBAETCS K HUTU U MOTPYKAETCA B AKHUAKOCTb TaK, YTOObI OHA CMOYMIIA €r0 IOBEPXHOCTb.
3areM Ha Yauly Uil Tpy30B, IOJBEIICHHYIO K IPYroMy KOHITY HUTH JOKJIAAbIBAKOTCS 10 OJI-
HOMY T'py3y 0 TOTO MOMEHTA, II0Ka JUCK HE OTOPBETCS OT NOBEPXHOCTH KUAKocTH. Cuia,
BBIUMCIISIETCSI YMHOKEHUEM MaccChl MOJBEIIEHHOIO TPy3a Ha YCKOPEHUE CBOOOIHOTO majie-
HUSL.
3. Juck TmaTtensHo oOpabdaTeIBaeTCs OT KHUIKOCTH, IIOCIIE YETO TaK K€ MOrpyKaeTcs B clie-
QYIOIYI0 €MKOCTB € KUIAKOCTBIO. BBIUMCIEHNS CUIIBI ITPU OTPBIBE IUCKA TOBTOPSIIOTCS.
4. Ilony4deHHbIE 3HAYEHUS CUJI CPABHUBAIOTCSI.

3 (BIIP). Yuutenp Ha ypoke 3aKpbll IMPOOKOM KOOy M yepe3 IIJIAHT IMOJACOCIAMHUI e€ K
)ujakoctHoMmy U-o0pa3zHoMy MaHOMETPY (CM. puC.). 3aTeM OH IOMECTHJ KO0y Haa OTHEM
CIIUPTOBKHU M 00paTH BHUMaHUE yJalllMXCs Ha TTOKa3aHUsI MAaHOMETpA.

C Kakoi 11e1bt0 ObLI MPOBEEH JTAHHBINA OTBIT?

Bosmooicnoe pewenue:

OmnbIT OBLT MPOBEAEH C IIENIbIO MMOKA3aTh, YTO JABJICHUE ra3a 3aBUCUT OT €0 TEMIIEpaTyphI.
(IToxazatb, 4TO TIPU HArPEBaHUM JaBJICHHUE Ta3a yBenuuuBaeTcs. Vmu, 4To npu HarpeBaHuu
ra3 pacumpsercs.)

Tect mo Teme «CBOHCTBA NAPOB, )KUAKOCTEH M TBEPABIX TeJ»

Bapuanr 1

1. JIns kaxnol pusmyeckoil BeIWYUHBI U3 CTOJNOLA | yKaXuTe eAUHUILy €€ U3MEPEHUs U3
cToJsiona 2.

Cronoerr 1 Cronbers 2
1) Mexannueckoe HarpsiKeHUe A. Tx
b. K
2) [1nomaae MONEpeyHOro CEUeHUS B. Ila
3) TepMoaMHAMUYECKAs TEMIIEPATypa | TS

2.B nporiecce HarpeBaHus BEMIECTBO MEPEXOIUT U3 TBEPJOTO COCTOSHUS B KUIKOE, a 3aTEM
razoo0pasHoe. Kakoii y4acTok COOTBETCTBYET MPOIECCY HarpeBaHUs TBEPAOTO Tela
A. 1-2; b. 2-3; B. 3-4
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3.  Beiaensercs Uiy NOrjiomaeTcs TEIIoTa Mpy MIIaBIeHUN
A.Bbiensiercsi; B, nmornomaercs; B. He BhIIEIsSeTCS U HE MOTJIOMIAETCS
4.  Kakum U3 nepeurcaeHHbIX HUXKE CBOMCTB 0043aTENbHO 00J1aJaeT KPUCTAILI?
A. TBEpIOCTb; b. anuzorponus; B. uzorpomnus.
5.  Kakas u3 npuBeAEHHBIX HUKE (OPMYJT MPUMEHSETCS JJI1 BBIYUCICHUS KOJIMYECTBA
TEIJIOTHI, MOTJIONAEMOT0 TEJIOM MPHU MIABJICHUN

A. A= pAV B. O0=/m B. pz%monv2

6.  Ecnu atmocdepHOe AaBieHUE MOBBICUTCS, TO TEMIIEpATypa KUMEHUS BOJbI B OTKPHI-
TOM COCYJIE ...

A. Bo3pacreTr. b. ymenpmutca. B. HE M3BMEHUTCH.

7.  Kakoe u3 nepeducieHHbIX HUXKE (PU3MUYECKUX CBOMCTB KpUCTaJJla 3aBUCUT OT BbI-
OpaHHOTO B KpUCTaJlJIe HanpaBieHUs: 1) MexaHu4eckasi IPOYHOCTb,

2) BNEKTPUYECKOE COMPOTUBIIEHNUE, 3) TEIJIONPOBOJHOCTD?

A.Tosnbko 1. b. Tosbko 2. B. Bce tpu cBoiicTBa.
8. CpaBHUTE 3HAUEHUSI TEMIIEPATYPhI KUIIEHUSI BOABI B OTKPBITOM COCYAE Y OCHOBAHUS
T 1 Ha BepimHe ropsl Tb.
A.T;=T,. b. T,<T,. B.T>T,.
0. Kak n3MeHHUTCs BbICOTA MOAHATHUS KUJIKOCTH B KaMWJUISIPE, €CIU PaguyC Kamumuisapa

YMEHBIIUTCS B 2 pa3a?
A. Bo3pacteT B 2 pa3a. b. ymenbmurcs B 2 pa3a. B. He usMeHurcs.
10. Kaxkas u3 npuBen€HHBIX HUXKE HOPMYI SBiIsieTCsS 3aKkoHOM ['yka?

A.og= ¢F B.FZGml—;n2 B. pzlmonv2
R 3

Bapuanr 2
1. Jns kaxon puznueckoi BeTUYMHBI U3 CTOJIO0NA | yKaXUTe eAUHUILY e€ U3MEPEHUs U3
cToJsiona 2.
Cronberr 1 Cronberr 2

1) Mexannueckoe HarpsiKeHUe A. Tx

b.H

2) Cuna B. lla

3) OTHOCUTENbHAS BIAXKHOCTh BO3yXa I'. %
2. B mpouecce HarpeBaHus BELIECTBO MEPEXOJINAT U3 TBEPJIOrO0 COCTOSHUS B KUIKOE, a
3aTeM B razoo0paszHoe. Kakoit yuacTok COOTBETCTBYET MPOIIECCY TIIABICHHUS.
A. 12 b. 2-3; B. 3-4

T

v

—

79




3. Briaensercs nim noriomaeTcs TerioTa Ipu KOHASHC AU
A. Beigensercsa; b.normomaercs; B. He BbIENsSeTCS M HE MOTJIOIIACTCS.

4.  Kakum u3 mepeuncaeHHBIX HUKE CBOMCTB 00s3aTeIbHO 001agaeT aMmopdHOe Teno?

A. TBEPIOCTS; b. aauzorponus; B. uzorponus.
5.  Kaxkas u3 npuBen€HHBIX HIDKE GOPMYI IPUMEHSETCS /ISl BBIYUCICHUS KOJIMYECTBA
TEIJIOTHI, TOTJIOIIAEMOT0 TEJIOM IPU HarpeBaHUU

m

A. szﬁRT Bb. AU=4+0 B. O=cmAT
6. Ecmu atmocdepHOe naBiIeHHE YMEHBIIUTCS, TO TeMIIepaTypa KUIIEHUS BOJBI B OT-
KPBITOM COCY/IE ...
A. BO3pacrer. b. yMeHbIIUTCS. B. HE U3MEHUTCH.
7.  Kakoe U3 nmepeunciIeHHbIX HIDKE (PU3NIECKUX CBOMCTB aMOP(GHOTO Teia, He 3aBUCHT,

OT BBIOPAHHOTO B HEM HampaBlieHUs: 1) MexaHW4yecKasi IPOYHOCTb,
2) 3JIEKTPUYECKOE COMPOTUBJIEHUE, 3) TEIUIONPOBOIHOCTh?

A.Tonpko 1. b. Tonpko 2. B. Hu 01HO 13 CBOMCTB HE 3aBUCHT.
8. TeMmeparypa KuIeHUs: BOABI B OTKPBITOM cocyze paBHa 95°C. Kakoil npru4nHOU 3TO
MOXET OBITh BBI3BAHO?
A. AT™MocdepHoe faBieHne Huxe HopMaiabHoro. b. ATmocdepHoe naBieHue BbllIE HOP-
MaibHOTO. B. HU 071HA M3 ipuynH HEBEpHA.

9.  Kak u3MeHHTCS BbICOTA MOJHITHUS KUJKOCTH B KAIWJUISIPE, €CIU PaguyC Kanuiusapa
yBEIIMUUTCA B 2 paza?
A. Bo3pacteT B 2 pa3a. b. ymenbmurcs B 2 pa3a. B. He u3MeHurcs.

10. Kakas u3 npuBen€HHBIX HUXKE (HOPMYIT BRIpaKaeT MEXaHUUECKOE HampsiKeHue ?

A.o=¢F b.o = g B. pz%monv2

Kpurepum ouenkmu:

«5» - BBINIOJIHEHBI TpaBUiIbHO 10 3amaHui;
«4» - BBINIOJIHEHBI IPABUIIBHO 8 - 9 3a1aHUM;
«3» - BBINIOJIHEHBI IPABUJIBHO 6 - 7 3a7aHU;
«2» - BBIIIOJHEHBI TPABUJIBHO 5 3a1aHUN.

JlaGopaTopHasi padora «/3mMepeHne BJIAKHOCTH BO3LyXa)

esb: U3MEpUTh OTHOCUTENBHYIO BIAXKHOCTh BO3/lyXa IPHU MTOMOIIM TEPMOMETPA, IICUXPO-
MeTpa.

Oo6opynoBanme: Tepmometp JadopartopHsiit (10 1000C), Kycouek Mapiu WK BaThl, COCY/
C BOJIOM KOMHATHOH TeMIIEPaTyPbl, ICUXPOMETP, ICUXPOMETPUICCKasT TaOJIHIIA.

IoaroroBureibHbIE BONPOCHI:

1. Uto Ha3bIBAIOT OTHOCUTEIBHOM BIAXKHOCTBIO BO3yXa?

2. Kak paccuuTaTh OTHOCUTEIIbHYIO BJIaXKHOCTh BO3AyXa?

3. C noMo1ibio Kakux NpuOOpOB OMPEESIOT BIaKHOCTh BO3ayXxa?

XO/Jd PABOTbI

1. U3meppTe TemiiepaTypy Bo3ayxa B Kiacce: t cyx
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2. CMouMuTe KyCOYEK MapiM WU BaThl B CTAKaHE C BOJOM M 0OEpHUTE UM peE3epByap Tep-
MoMertpa. [logepxute BiaaXHBIM TEPMOMETP HEKOTOPOE BpeMs B Bo3ayxe. Kak ToJbKO mo-
HIKEHHUE TEMITEPATYPBI IIPEKPATUTCS, 3AIMILIUTE €TO IMTOKA3AHUS: tyy

3. HaﬁIIHTe Pa3HOCTb TCMIICPATYP «CYXOIro» M «BJIAJKHOI'O» TCPMOMCTPOB M C IIOMOIIBIO
HCHXpOMeTpI/IIIGCKOfl T8.6JII/IHBI OIIPCACIINTC OTHOCUTCIIbHYIO BJIA)KHOCTDH BO3AYyXa B KJIACCC.

4. Pe3ynbTaThl UBMEPEHUN U BBIYMCICHUN 3aITUIIUTE B TAOTUILY:

teyx, °C tin, °C At, °C 0, %

1. Pabota ¢ mcuxpomeTpom:

A) N3yunth ycTpOHCTBO MCUXPOMETPA U IPUHIIUIT €T0 IEUCTBUS.

b) IlpoBeputh Hanu4Ke BOABI B pe3epByape U Mpu HEOOXOAUMOCTH JOJUTH €€.

B) CHATh noKa3aHus CyXoro ¥ CMOYEHHOTO TEPMOMETPOB U ONPEAEIIUTh Pa3HOCTh UX MOKa-
3aHUM.

I') [Tonp3ysick ICUXPOMETPUUECKOM TaOIUIIEH, ONIPEACIUTh OTHOCUTEIBHYIO BIAXKHOCTD
BO3/lyXa. Pe3ynbpTaThl u3MEpeHuil 3aHecTu B Tabnuily. M3ydute ycTpoiicTBO U IPUHITUTT
JIENUCTBUS KOHJIEHCAIIMOHHOTO TUTPOMETpa (BUIEO)

BBIBO/I:

KOHTpOJII)HBIG BOIIPOCHI:

II! 1) Mmeet 1 3HaU€HKE BIa)KHOCTH BO3yXa IPU XpaHEHUU MUIIEBBIX TPOAYyKTOB? ' e u
JUTSL 4ero emé HeoOXO0IMMO YUUTHIBATh 3HAYEHUE BIAKHOCTH?

2) Kakue nocnencTBusi MOKET UMETh HAJIMYKME B KyXHE MOBBIIICHHON BIAXXHOCTH BO3/1yXa?
1 .Kaxkoii map Ha3zpIBaeTCs HACHIIIEHHBIM? UTO Takoe TMHAMUYECKOE PaBHOBECHUE; TOUKA PO-
ChI?

2.ITouemy mokazaHusi CMOYEHHOT'O TEPMOMETPA MEHBIIIE, UEM CYyXOT0?

4.Cyxoil 1 BIaXXHBII TEPMOMETPBI ICUXPOMETPA MOKA3BIBAIOT OJJUHAKOBYIO TEMIIEPATYPY.
KakoBa oTHOcUTENIbHAS BIAXHOCThH BO3/1yXa?

5. B xakom cirydae Temreparypa «BJIaXHOTO» TepMOMeTpa OyIeT paBHA TeMIIEpaType «Cy-
Xoro»?

JlaGopaTopHasi pabora «3MepeHre MOBEPXHOCTHOI0 HATSIKEHMSI KUAKOCTHD).

Iesanb padoThl: yOSIUTHCS B CYIIIECTBOBAHUHU TTOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH U HC-
CJI€ZIOBATh 3aBUCUMOCTh OBEPXHOCTHOT'O HATSHKEHUS KUJIKOCTH OT IPUPOAbI TPAHUYAIIIUX

Cpen.
OoGopynoBanme: 1) Tpu KpUcCTaAILIM3aTOPA; 2) COCYI C TUCTUILTUPOBAHHON BOJI0M; 3)

MBUTBHBIN PaCTBOP BOJBI; 4) pacTBOp caxapa B BOJIC; 5) IBE YNCTHIC MUIIETKH; 6) TBE TOHKHE
JYYUHKH (CIIMYKHU «0€3 TOJIOBOK»); 7) MpoOHpKa C KPOIIKaMU MPOOKaMH.

IMoaroroBuTe/IbHBbIE BOMPOCHI:
1. Kakumu cBoiicTBaMu 001a4aeT MOBEPXHOCTHBIN CIION KUIAKOCTU?
2. YTo Ha3bIBAETCSl MOBEPXHOCTHBIM HATSXKEHUEM KUIKOCTU?

3. Kakyro popmy nprHHMAIOT KaIruii >KUJKOCTH B yCIOBUAX HeBecoMocTu? [louemy?
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XO/ PABOTHBI

1. HaneliTe B 01MH U3 KPUCTAILTU3ATOPOB IUCTUIUITMPOBAaHHYIO BOy. Ha €€ moBepXHOCTh
HACBINbTE KPOLIKA HATEPTOM MPOOKHU TaK, YTOOBI OHU POBHBIM CJIOEM MOKPBLIN MOBEPX-

HOCTh. C TOMONIBIO0 YUCTOM MUIETKU BBEJIUTE HA CEPEJIMHY TTOBEPXHOCTH BOJIbI HEOOIb-

IIYIO KaIuIko MBUIBHOTO pacTBopa. Kak mpu aToM BeayT ce0s yaCTUUKU TPOOKU?

2. HaneiiTe BO BTOpOM KPUCTAILIM3ATOP AUCTUWIIIMPOBaHHYIO Boay. Ha cepenuny e€ mno-
BEPXHOCTHU MOJIOKHUTE HEOOIBIIYIO TydrHy. C MOMOIIBIO MUIETKYA BBEAUTE BOJIU3H JTyUHH-
K1 pacTBOp MbLIa. Kak rpu 3ToM noBeaeT cedst iyunHka?

3. Hanelite B TpeTUl KpUCTAIUIM3ATOP JUCTUILUIMPOBAHHYIO Boy. Ha cepeauny e€ nmoepx-
HOCTH TOJIOKUTE HEOObIIYI0 JTydyruHY. C MOMOIIBIO YUCTOM MUMETKU BBEIUTE BOIH3H JIy-
YUHKU pacTBOp caxapa. Kak mpu aTtoM noBeaET ceOs myunHKa?

BbIBO/:
KoHTpoapHBIE BOITPOCHL:

1. Kak u3MeHUTCS Chila MOBEPXHOCTHOIO HATSIKEHUS BOJBI IIPU PACTBOPEHUU B HEW Mblia?
I'ne sTo ucnone3yercs?

2. Kak uzMenuTcs cuna IMOBCPXHOCTHOI'O HATAKCHUA BOALI IIPU paCTBOPCHHUU B HEH caxapa?

BAPUAHT Ne2 [IpuGopsl 1 mMaTepuaibl: BECbl C TUPSIMH, CTaKaH, MITATUB, IPOOUPKA C
IIECKOM, IITAaHTE€HUMPKYJIb WIH U3MEPUTENIbHAS JIMHEWKA C MUJJIMMETPOBBIMH JECIEHUSIMU,
ucT OyMaru, mpoBOJIOYKA WJIH MPOBOJIOYHAS paMKa HA HUTSIX.

Xona paboThl.
1. 3akaTh BECHI B JIAlKe JJAOOPATOPHOTO IITATUBRA.
2. [IpuBsA3aTh K OAHOM U3 YallIEK BECOB HUTH C MOJBEUICHHON PAMKOW U YPaBHOBECUTH
BECHI MIECKOM (TIECOK ChITIaTh Ha JIUCT OyMaru, MOJIOKEHHBIN HA YaIIKy).
3. JIOGUTBCS TOPU30HTAIIBHOTO TIOJIOKEHUST PAMKH.
4. [Tox yamkoil yCTaHOBUTH CTaKaH C JUCTUJUIMPOBAHHOM BOJOW Tak, YTOOBI MOBEPX-
HOCTb BOJIbl HAXOIUJIACh OT PAMKH Ha pacCTOSAHUM 1-2 cM.
5. OCTOpPOXKHO OIMYCTUTh PAMKY PYKOM TaK, 4YTOOBI OHA, KOCHYBIIUCH BOJIbI, «ITPUJIHII-
J1a» K HEH.
6. O4eHb OCTOPOKHO T00ABIATH ECOK 10 OTPHIBA PAMKHU OT MIOBEPXHOCTH BO/IBI.
7. OcymuTth paMKy U BHOBb YPaBHOBECUThH BEChI, HO YK€ MpHU Nomolu rupb. Onpene-
JUTH MAccy TUpb: m=.....
8. N3meputh TMHENKON IEPpUMETP paMKU: L=...cM=....M
9. Boruucnuth k03¢ QUIMEHT MOBEPXHOCTH HATSXKEHUS BOJABI MO QopMmyle: G = %;

VYuectb, uTo FlH=mg, rj1e m - Macca rupb, g - YCKOPEHUE CBOOOIHOTO MaACHUSI.

10. 3ammcaTh BBIBOJA, YyKazaB (PU3MYECKUM CMBICT H3MEPEHHOW BEJTUYUHBI U OOBSIC-
HUTh, MOYEMY pe3yJIbTaT, MOJyUYEeHHbIH B paboTe, OTIMYAETCS OT TAOJIUYHON BEJIMUMHBI.

I1. OtBeTuTh HAa KOHTPOJILHBIE BOMPOCHI.

A) IloueMy OBEPXHOCTHOE HATSXKEHUE 3aBUCUT OT POJIA KUIAKOCTH?

b) Ilouemy 1 Kak MOBEPXHOCTHOE HATSXKEHHUE 3aBUCUT OT TEMIIEPATypbl?

B) Uto nazbiBaroT kanusuisipom? [IpuBectu npumepsl

12.Ecnu BHECTH B IIaMs Ta30BOM TOPEJIKU KOHEIl TOHKOW METHOW MPOBOJIOKH, TO OH, Yepe3
HEKOTOPOE BPEMsi, HAUHET IJIABUTHCS.
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13.Kakyto ¢opmy Oynetr mpuHUMATh pacIlIaBIEHHbINA KOHEI IPOBOJIOKH U MOYeMY?
14 ben3nHOBBIE KamWUISIpHBIE (DUIBTPHI MPOIYCKAIOT OCH3WH, HO HE MPOIYCKAIOT BOITY.
Kaxkas 3 3Tux xuakocTei qomkHa cMauuBath GuibTpei? [Togemy

JlabopaTopHas padora «3yyenue nedopmManum pacTaKeHus»

Llenp pabGoThl: HAYYUTHCS, DKCIEPUMEHTAIBHO, OMPENEIATh MOAYJIb YIPYTOCTH PE3UHBI
(Momynb FOHTa) MeTogom nedopmariuu pe3sHHOBOTO IIHYPA.

Oo6opynosanue: [lITaTuB ¢ 3axkxumoM; Pe3uHoBsIi mHYp; [IBa-TpH rpy3a U3BECTHOW MacCCHhI;
N3mepurenvHas TUHENKA.

TeopeTrnyeckasi CripaBKa.

3akon I'yka: npu Manbix gedopmanusax MEXaHUUYECKOE HANPSHKEHHE 6 MPSIMO MPONOPLUO-
HaJbHO OTHOCHUTEIIBHOMY YJIMHEHUIO €. c=E-‘¢], rne E— Monyns ynpyroctu wiu
Moxysb FOHra.

Al o
0
Mexannueckoe HanpskeHue: ,_f  OTHOCHUTENBHOE YIJIMHEHHUE: & = VR,
S 0 0
F (-1,
[ToncraBuB 3TH 3Ha4YEHUS B 3aKOH ['yka, MbI oJryyum: ' E ; ='n IZ 4 )
0 S-(t—,

X0 padoThI:

1. TloaroToBUTH TAOIHMILY ISl 3aTTUCU U3MEPEHUN U BBIYHMCIICHU.

Ne | Imomane | Paccrosuue | Paccrosinue mo- | Jedpopmupy- | Moaynb yrpy-
/i | momepey- MEXKIY OT- cie nedopma- o1Last rOCTH
HOTO Ce- MeTkamu Lo uu £ (M) Harpy3ka F 5
YEHUS (m) (H) E (H/v)
ITHypa
()
1.

2. CobOpatb 3KCIIEpUMEHTAIIbHYIO YCTAaHOBKY:

3. Hanectun kapanaamom METKH A ¥ Ha pE3MHOBOM IIIHYPE, HA paccTostHUU L
4. IlonBecuts Ae(pOpMaLIMOHHYIO HArPY3Ky K pE3MHOBOMY ILIHYPY, 3aKPEIJIEHHOMY Ha IITa-
THBE.
5. U3meputsb pacctosinue £ Mexay mrTpuxamu A U B pacTaHyTOM COCTOSIHUM U ONIPEACIIUTh
Harpysky F.
6. Berauciuts moaynes FOHra (Mogyns ynpyroctu) o hopmyie: Ee 1;“%0 ) Fd,

S-(t-t,) =

7. 3anucaTh BCe pe3yJibTaThl U3BMEPEHUN U BBIYMCICHUN B TAOJIHILY.
8. IToBTOpUTH OMBIT € Ipyroit Harpy3koil F, u Beranciauts Eo.
E+E,
2
10. OnpenenuTh NOTPEIIHOCTh U3MEpeHUH U BhruuciaeHui: —aobcomotHas: AE = | E., — E |=

9. Onpenenuts cpenHee 3HaYCHUE MOAYJISL ynpyrocTd E¢p: Egp=
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AE
— OTHOCUTEIIbHAN: 06 = ?

11. Cnenats BBIBOJ O MpojiesiaHHOM paboTe. Kak Momynb ynmpyrocTu XapakTepu3yeT COmpo-
THUBJISIEMOCTh MaTepuasa?

12. OTBETUTH HA KOHTPOJILHBIE BOIPOCHI.

12.1 Yro Takoe nedopmarusi?

12.2 Kakyto nedopmarinio Ha3pIBalOT YIIPYTOi?

12.3 Kakue cyIiecTByIOT BUIbI YIIPYTUX Jeopmariuii?

12.4 Yto Ha3bIBalOT MexaHM4eckuM HamnpsbkeHueMm? (Omnpenenenue, popmyia, e1.1u3M.)
13.Kak nposBisitoTCA HAIPsPKEHUs, BOZHUKAIOIINUE MPU CBapKe?

14.Kakumu criocobamMu UCTIPaBIISIIOT JeOPMUPOBAHHbBIC JTeTau?

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

1. TIlpoHUKHOBEHHE ATOMOB HEKOTOPBIX METAIOB \ QJIIOMUHUN, XpOM H JAp.\ B TIIyOb
CTaJIbHOTO W3JENUs JEJIaeT €ro MOBEPXHOCTh NMPOYHOM M HepxkaBerouen. Kakoe dusuue-
CKOE€ SIBJICHHE JIE)KUT B OCHOBE METAJUIM3aLUN MOBEPXHOCTH CTAJIHM U MTOYEMY OHA MPOU3BO-
JUTCS MpU 00Jiee BBICOKOM TemiiepaType?

2. Kakoe 3HaueHME UMEET IPUMEHEHUE TOPAUNX 3AKIENOK?

3. Ilpomecc HaHEeCEeHUs ClOs PaCIUIaBICHHOIO METaJlIa HAa MOBEPXHOCTh METAJUIMYECKOrO
U3JIEIUs Ha3bIBAaeTCsl HarulaBKoM. [Ipy HarutaBke B OTIMYMM OT CBapKU BHYTPEHHEE Hampsi-
KEHHE U AepopMalii He 3HAYUTENbHbI. YeM 3T0 00BSACHUTH?

4. Ha xakoM (pu3nYeCcKOM 3aKOHE OCHOBaHA KOHTAKTHAas CBapKa?

5. Kakyroo KpUCTaJUIMYECKYIO CTPYKTYpPy MMEIOT METAJUNINYECKHE 3arOTOBKH, IPEJHA3HA-
YEHHbIE JIJIS1 BBITOJIHEHUS CBAPOYHBIX padboT?

6. Ilpu pabore cBapOUYHBIX MOJyaBTOMATOB MPUMEHSETCS CTalbHas npoBojioka. Kakas Tpe-
OyeTcs cuna, 9TOOBI CTAILHYIO IPOBOJIOKY JIMHOM 50cM M ceueHueM 1cM? yUIMHUTL Ha
IMm?

7. DNEeKTpOCBApLUIMK YPOHWIJI OCTATOK CTOPEBUIETO 3JIEKTPOIA, KOTOPBIM B MOMEHT yaapa O
3eMIII0 uMelt ckopocTh 20Mm/c. Ha kakoii BbICOTE padOTaeT 3JIEKTPOCBAPILIUK?

KourpoJubHasi padora «MoviekyjasipHas pu3uKa 1 TEPMOAUHAMHKA)

I Bapuaunr NoNe 1- 11 BbIOpaTh 0AUH NpaBWIbHBIN 0TBET (1 6aJL1)

1. CKOJIBKO MOJIEKYJI COAEPKUTCS B OJHOM MOJIe BOAOpoaa?
A.610% B.12+10%
B.6°10° T.12+10%*

2. YUemy paBHa MOJISIpHAs Macca CEphI?
A. 0,016 kr/moims ~ b. 0,032 kr/MoJIb
B. 0,064 xr/monp  I'. 32 kr/mMonb

3. Kak nu3meHusnoch gaBiaeHue UA€abHOTO I'a3a, €CJIM B JAHHOM 00beMe CKOPOCTh KaX-
JI0M MOJIEKYJIBI yIBOUJIACH, @ KOHIICHTPAIIUS MOJIEKYJ OcTajiach 6€3 M3MEHECHHSI ?

A. yBenuuuiocs B 4 pa3za b. yBenuuunocsk B 2 pa3a

B. HE n3mMeHunoce I'. ymensmioch B 4 pasa

4. Cpenusis KWHETHUECKas SHEPTUsl MOJIEKYJ OJTHOATOMHOT'O HI€AJIbHOTO Ta3a Mpu
YMEHBIIIEHUU a0COTIOTHOM TeMIIEpaTypsl B 2 pasa...

A. yBenuuumiach B 2 pasza b. yBenmuunace B 4 pa3za

B. ymenpmnach B 2 pasa I'. ymenbuuiace B 4 pasa

5. Kakoe 3HaueHue TemMiepatypsl 1o mkaie Llenbcus coorBeTcTByeT Temnepartype 200
K no abcomntotHo# 1ikasne?

A.373°C. b.73°C.

B.-73°C. T.-173°C.
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6. [Iporiecc U3MeHEHUs COCTOSIHUS Ta3a MPU MOCTOSTHHOM O0ObeMe-. ..
A. U3oTepmuueckuid.

b. N30x0pHBI.

B. U300apHbIii.

I'. AnnaGaTHBIN.

7. Kakue nBa mporecca U3MEHEHHUsI COCTOSHUSA Ta3a v
npecTaBiieHbl Ha rpadukax?

A. 1-u30XOpHBIH, 2- U300apHBIN.

b. 1-u300apHbIii, 2-U30XOPHBIH.

B. 1 u 2-u30x0pHBIil.

I'. 1- u30X0pHBI, 2-U30TEPMUIYECKUH.
J. 1 u 2-uzo0apHbIil.

E. 1-uzorepmuyeckuit, 2-u300apHBIi.

8. AOcomoTHas TeMneparypa U 00beM OJHOr0 MOJISL UACATBHOIO ra3a
YBEJIMUMIIMCH B 3 pa3za. Kak n3MeHUI0ch Npy 3TOM JaBJICHHE ra3a’
A. yBennumiiocs B 3 pasza b. yBemmumniiocs B 9 pa3

B. ymensmmnocs B 3 pasa I'. HE M3MEHMIIOCH

9. BHyTpeHHs1 sHEpTUst 0JJHOATOMHOTO UACAIBHOIO ra3a MPH MOBBIIIEHUU €ro a0COII0T-
HOM TeMIlepaTypsl B 2 pasa...

A. yBenuuuBaetcs B 4 paza b. yBennunBaercd B 2 paza

B. ymensbmiaercs B 2 paza I'. ymensiaercs B 4 pasza

10. Kakas paboTa coBepIiaeTcsi ra3oM MpHU MEePEX0JIe €ro U3 Co-  p, 10°a

crosiHus 1 B cocTtosiue 27 e —
A.8x/x  b.12 x/lx 3T

B.8 Ix  TI.6JIx

11. PabGouee Teno TEMIOBOW MAIIMHBI MOIYYUIIO KOJMYECTBO TEILIOTHI, paBHOE 70 KJIK.
[Tpu 3TOM XOJMOAMIBHUKY MEPEJAHO KOTUYECTBO TEIIOThI, paBHOE 52,5 kJ[x. KII] Takoi
MaIlIHbI

A 1,7% b. 17,5%

B. 25% T.100 %

12. YcranoBure cooTBeTcTBHE (3 0as1a)

12. YcTaHOBUTE COOTBETCTBUE MEKIY OCOOCHHOCTSMHU MPUMEHEHHUS TTEPBOTO 3aKOHA
TEPMOJIMHAMMKH K PA3JIMYHBIM M30MPOIECCAM U Ha3BAHUEM M30IpOolLIeCCa.

OcoO6eHHOCTH TPUMEHEHHUS TIEPBOTO Ha3zanue nporuecca
3aKOHA TePMOIUHAMUKHU 1. u3oTepmMuyeckuit
A. Bce mepeaHHoe ra3y KoJIM4ecTBO | 2. M300apHbIi
TEIJIOTHI UAET Ha COBEPIIEHUE pado- | 3. M30XOPHBI

ThI, @ BHYTPEHHSSI DHEPrus raza ocra- | 4. anuadaTHBIN

eTcst 0e3 N3MEHEHU.

b. Bce nepenanHoe ra3y KOJM4eCTBO
TEIUIOTHI UET Ha U3MEHEHHUE BHYT-
PEHHEW dHEpruu rasa.

B. n3MeHeHue BHyTpEHHEN SHEpTrun
ra3a MpoOMCXOJUT TOJBKO 3a CUET CO-
BepIlieHUs pabOThI, TaK KaK TEII000-
MEH C OKPYAIOIIUMHU T€JIaMHU OTCYT-
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CTBYET. |

13. Pemure 3agauy (3 6as1a)

13. 13 GamioHa co cxaThIM BOJIOPOJAOM eMKOCThIO 1011 BCaeacTBME HEMCIIPABHOCTH BEH-
Tuns yrekaet ras. [Ipu remnepatype 7°C manoMmeTp nokasbiBai aaBienue 5106 I1a. Ye-
pe3 HeKoTopoe Bpems ipu Temriieparype 17 °C MaHOMETp MOKa3bIBAJl TAKOE K€ JIaBJICHUE.
Kakas macca raza yrekna?

1-7 6annos 8-13 6aioB 14-15 6amnoB 16-17 6annoB
2 3 4 5
II BapuanT NoNo 1- 11 BpIOpaTh 01UH IpaBWIbHBIN 0TBET (1 6aJL1)

1. CKOJIBKO MOJIEKYJI COAEPKUTCSL B OJJHOM MOJIE KUCIOpoia?
A.6+10% B.12-10%
B.6°10° T.12+10%*

2. Monsipnas macca BeniectBa paBHa 0,018 kr/Mosib. 9TO MOXKET OBITb. ..
A.Boga  b. apron
B. 6pom I'. TanTan

3. Kak u3meHmioch gaBiaeHUe UI€abHOTO T'a3a, €CJIM B JAHHOM 00beMe CKOPOCTh KaX-
JI0 MOJIEKYJIbl YMEHBIIMIIACH B 2 pa3a, a KOHIIEHTPaLKs MOJIEKYJI ocTaiach 0€3 M3MeHe-
Hus? A. yBenmuuiochk B 4 pasza

b. yBemnuwniocs B 2 paza

B. He n3menunoce

I'. ymenbmmiocs B 4 pasa

4. AGcoroTHasl TeMIiepaTypa ra3a yBeauuuiaach B 2 paza. CpeHss KHHETHYEeCKask YHEP-
r'Ys MOCTYIATEIbHOTO IBUKEHUS MOJIEKYL. . .

A. yBenuumiace B 2 paza b. yBenuuunace B 4 paza

B. ymMmensbmmiace B 2 paza I'. ymenpmiace B 4 paza

5. Kakoe 3naueHmne TeMrneparypsl o abCOMIOTHOM IIKaJie COOTBETCTBYET TeMriepatype 27
°C no mkane Ienbcus?

A.327K. b.300K.

B.273 K. T.246 K.

6. [Iporiecc n3MeHEHUSI COCTOSIHUS Ta3a IPU MTOCTOSHHOM JABJICHUU-. . .
A. M3otepmuueckuii. b. M3oxopusiii. B. M306apHsiil. I'. AnnabaTHbIN.

7. Kakue n1Ba nporiecca U3MEHEHUSI COCTOSTHUS v
ra3a mpeJCTaBJICHbI Ha Tpadukax?

A. 1- U30XOpHBIH, 2-U300apHBIN.

b. 1-u306apHbIii, 2-U30XOPHBIH.

B. 1 u 2-u30X0pHBIil.

I'. 1 1 2-u300apHBIA. 1 2
J1. 1-U30XOpHBIH, 2-U30TEPMUYECKU.

E. 1-uzorepmuyeckuii, 2-u300apHBbIi.

8. AGcomoTHas TeMIiepaTypa OJHOrO MOJISl UACAIBHOIO ra3a yBEINYMIIach B

2 paza, a 00beM yMeHbIIuiICs B 2 pa3a. Kak u3MeHWsIoch mpu 3TOM AaBieHue raza?  A.
YBEIIMUYUIIOCH B 2 pasa b. ymenpmmnocs B 4 pasa

B. yBenuuumnocsk B 4 pasza I'. He U3BMEHUII0Ch

9. BHyTpeHHs1 SHEprHsl OJHOATOMHOI'O UACATbHOTO ra3a MpH MOHMKEHUHU €ro adCOo0T-
HOIl Temneparypsl B 2 pasa...

A. yBennuuBaetcs B 4 pasza b. yBenuunBaetcs B 2 pa3a

B. ymensiaercs B 2 paza I'. ymensiaercs B 4 pasa
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10. Kakas paboTa coBepIiaeTcs ra3oM Mpu Mepexoje ero ms3 p

coctosuuda 1 B cocTtosiHue 37 2Do-t 2—""—§
A. 0,5 poVo b.2 poVo ~ R
B. p()V() I.4 poVo Po : ‘ .

} $ + >
0 a2v, 4,V

11. Yemy paBeH KO3 GUIHEHT MOJIE3HOTO IEHCTBHS TAPOBOM TYPOUHBI, €CIIU MOTy4EH-
HOE €10 KoinuecTBo TermioTel paBHo 1000 M/Ix, a mone3nas padora cocrtasisieT 400
MJTx?

A.4% b. 25%

B. 40% TI. 60%

12. YcranoBuTe cooTBeTcTBHE (3 0as11a)

12. YcTaHOBUTE COOTBETCTBHE MEXKAY OCOOCHHOCTSIMUA MPUMEHEHHUS MEPBOTO 3aKOHA
TEPMOJAVHAMUKHU K PA3JIMYHBIM U30IPOLECCAM M Ha3BAHUEM M30IPOLIECCa.

OcobeHHOCTH IMPUMCHCHMU: IICPBOI'O 3a- Hazpanue IIponecca

KOHA TEPMOJIMHAMUKH 1. n3orepmMudeckuit
A. Bce NepelaHHoe ra3y KOJIMYECTBO 2. n300apHBIA
TETUIOTHI UJIET HA U3MEHEHUE BHYTPEH- | 3. MU30XOPHBIN

HEHW DHEPTUU rasa. 4. annabaTHBINI

b. n3MeHeHne BHYTpEHHEN SHEPTUH Ta-
3a MIPOUCXOIUT TOJIBKO 32 CYET COBEP-
1eHus1 paboThl, TaK KaK TEMJI00OMEH C
OKPY’KaIOIIUMH TE€JIAMU OTCYTCTBYET.
B. Bce nepenanHoe razy KOJM4ecTBO
TEIJIOTHI UAET Ha COBEPIICHUE padOThHI,
a BHYTPEHHSISI SHEPIUs T'a3a OCTAETCS
0e3 U3MEHEHMUS.

13. Pemure 3agauy (3 6as1a)

11. I'a3 naxogutcs B cocye npu aasienuu 2 Mlla u remneparype 27 °C. Ilocne Harpe-
BaHud Ha 50 °C B cocyJie octanack nojoBuHa raza. OnpeaenuTb yCTaHOBUBILIEECS JaBIIC-
HUE.

1-7 GasuioB | 8-13GamoB | 14-156amoB |  16-17 Gawios

Pa3znen 3. DiekTpoAMHAMMKA

DJIeKTPUYECKOE 1MOoJIe

Bonpocsl ajis1 00CyKaeHusI: dJICKTPUICCKUEC 3apsaabl; DIEMEHTAPHBIN AJICKTPUYCCKUN 3a-
PA; DJIEKTpUYECKasl MOCTOSHHAS, DJICKTPUYECKOE TOJIe; HANPSHKEHHOCTh AJIEKTPUYECKOTO
moJtst; paboTa CUJI DJIEKTPOCTATHIECKOTO TOJISI; TTOTCHIIMAJ; Pa3HOCTh MOTEHIIUANIOB; YKBU-
MOTEHITUATBHBIC TIOBEPXHOCTH; JIEKTPOEMKOCTh; KOHJEHCATOPHI; COSAMHEHNE KOHIEHCATO-
pOB B Oatapero.

du3nyecKue sIBJEHUs: MPOBOJIHUKHU B AJICKTPUICCKOM TIOJIC; TUAICKTPUKU B DJICKTpUYE-
CKOM TI0JI€; TTOJISPHU3AIUS JUIICKTPUKOB.

3aKOHOMEPHOCTH: 3aKOH COXpaHEHHUs 3apsna; 3akoH KylioHa; onpenenenne HanpsKEHHO-
CTH; HaINpsDKEHHOCTH TMOJII TOYEYHOTO 3apsijia; MPHHIIUI CYNEpHo3uiuu nojei; Gopmymna
paboThl CHUJT DIIEKTPOCTATUYECKOTO TIOJIS; OTpEe/IeHe MOTeHIINAala; OnpeaeieHue Hanps-
KCHHSI; CBSI3b MEXKy HANPSHKEHHOCTHIO M Pa3HOCTHIO TIOTEHITMAIOB SJICKTPHUECKOTO TOJIS;
ompeaeneHne EMKOCTH KOHIeHcaTopa; (opMyna EMKOCTH MJIOCKOTO KOHIEHCATOPA; 3aKOHBI
MIOCJIEIOBATEIHHOTO U MAapaJUICIbHOTO COSAMHEHHSI KOHJICHCATOPOB; DHEPIHsl DJICKTpHUe-
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CKOTO MOJIs 3apsSHKEHHOT0 KOHJIEH CaTopa.
IIpakTHYeckoe NPUMEHEHUEe KOHIEHCATOPOB.
du3nyeckue onbIThl: onbIT Kynona

Ka4vecTBeHHbIC 3a1a4H:

1 (BIIP). [IpounTaiiTe TEKCT U BCTaBhTE HA MECTO MPOIYCKOB CI0Ba (CIOBOCOUETAHMS) U3
IIPUBEAEHHOTO CIIUCKA.

JIJist uccienoBaHus JIEKTPU3AIMU Tel BO3bMEM MEJIKO Hape3aHHYI0 OyMmary, CTEKJISSHHYIO
NAJIOYKY M KYCOK II€NKa. Eciii HatepeTh CTEKISHHYIO MajJ0uKy O LIENK, a 3aT€M IMOJIHECTH

eé K MEJKO Hape3aHHbIM OyMaxkkam, TO HaOoAaeTCs

OT0 B3aMMOJIEHCTBUE
0O0BSCHSIETCS PJEKTPU3ALMEN KYCOUKOB OyMaru mocpecCTBOM . O0b-
SCHSIETCS AJIEKTpU3aIUs IepepacipeieIeHueEM MEXITY

TCJIaMU WJIN BHYTPH TCJIA.

OtBeT:267.

2 (BIIP). IIpouunTaiiTe TEKCT U BCTaBbTE€ Ha MECTO IMPOITYCKOB CJIOBa (CIIOBOCOYETAHMS) U3
NIPUBEIEHHOTO CIIUCKA.

JInst u3ydeHus JIEKTPUUECKUX CBOMCTB CTEPHKHA MPOBEAEM CICAYIOIIMU OonbIT. Bo3bMéEM
nBa snekTpoMeTpa. OJIUH U3 HUX 3apsAJIUM, a IPYTOid, HA00OPOT, pa3psAaIuM (CM. puC.).

1

Hanes npopesnHeHHy0 nepyaTky, BO3bMEM CTEPKEHDb U COCAMHUM C ITIOMOIIBIO HETO LIAPbI
3JIEKTPOMETPOB. Pe3nHa SBIAETCA AUAJIEKTPUKOM M BBINOJHSAET POJIb U30JATOPA MEXKIY
CTEP)KHEM U KOXKEHW YEIIOBEKA, SABJISIOLIEHCS

Ecnu matepuan cTpexHsi OTHOCUTCS K , TO MIOCJI€ COETMHEHUS
CTEpKHEM IIAPOB AJIEKTPOMETPOB COBEPIIEHHO HUYErO HE MPOUCXOAUT. TO €cThb BTOPOMA
AIEKTPOMETP ocTaércs HEe3apsKEHHBIM. 210 0O0BsCHSETCS TEM, YTO

1 2
CHOucox CJ0B U CJI0BOCOYETAHUI
1) npoBOAHMK
2) AUBIEKTPUK
3) maTepuan
4) BEIIECTBO
5) NpOBOAHUKY TIPOBOJIAT AJIEKTPUUECKUIL 3apsij
6) IUAJIEKTPUKUA HE MPOBOJST ANEKTPUUECKUI 3apsiz

7) CTEPIKEHB IICKTPU3YETCS MPH CONMPUKOCHOBEHUHN
Otser: 126.
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3. B0 CKOJIBKO pa3 yBEJIMYUTCA CUJIA MPUTSKEHUS MEXYy JBYMSI TOUCUHBIMU 3apsijlaMH, €C-
JI1 MOJTyJIb MIEPBOTO 3aps/ia YBEJIUUUTh B 2 pasa, a paCCTOSIHUE MEXy HUMU YMEHBIIIUThH B 3
paza? BennurHa BTOPOTO 3apsija OCTaETCsS HEM3MEHHOM.

OtBet: cuna Kynona ysenuuutcs B 18 pas.

4. Touka B gexur B cepeaune otpeska AC. HemoaBwKHbBIE TOYEUYHBIC 3apsibl
+ g 1 —2g pacnosioxxeHsl B Toukax A U C COOTBETCTBEHHO (CM. PUCYHOK).

g —2g
et -
A B C

[TocTpoiiTe BEKTOp HANPSXKEHHOCTH MOJISI B TOUKE B.
OTBeT: BEKTOp HAIpPsHKEHHOCTH TMOJsA B TOYKe B nexuT Ha oTpe3ke BC u HampamieH u3
Touku B k Touke C.

5. (BIIP). IlpouunTaiiTe TEKCT U BCTaBbTE€ HA MECTO MPOITYCKOB CJIOBA (CJIOBOCOUETAHUS) U3
MPUBEIEHHOTO CIIUCKA.

[Ipu nemoHCTpaIuy CBOMCTB BO3AYIIHOTO KOHACHCATOpA (CM. PHUC.) OHA U3 €ro OOKJIAI0K
OblJIa COeIMHEHA CO CTEP)KHEM U 3apshDKeHa, a
IpyTras, TPUKPEIUIEHHAS K PYUYKE U COCIUHEHHAS C 3a3€MJIEHHBIM KOPITYCOM, TaKXKe OKa3a-
J1ach 3apsHKEHHOM BCJICACTBUE SIBIICHUS . IIpu
BBEJICHUHM B MPOCTPAHCTBO MEXK]Y IJIACTMHAMM JIUCTAa TUJIEKCUIJIaca CTpEJKa OMYyCTHJIaCh,
IOTOMY 4TO E€MKOCTb CHUCTEMBI JIBYX MIJIACTHH, pa3IenéHHBIX
, YBEIIMUUJIACH.

Crucok cioB (cioBocoyeTa-

HU)
1) ranbBaHomMeTpa

2) aneKTpomMeTpa - —
3) 9MEeKTPOMArHUTHOM HHIYK- ol S
K G\ ( 5 )

4) >1eKTpOCTaTUYECKOH  MH- 'L_«,;[}f ) ot £
TyKIMH }’ £ J -
5) IPOBOJHUKOM " A —

6) IUAJIEKTPUKOM

OtBer: 246.

6. (BIIP). [Tonomy MeTayummueckoMy TeTy Ha M30JUPYIONICH MOCTaBKe (CM. PUC.) COOOIEH
MIOJIOKUTEIIbHBIN 3apsig. KakoBO COOTHOIIEHHE MEXKly TOTEHIIManaMu Touek A u B?
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Bosmoorcnoe pewenue:

Ha nmoBepxHOCTH MPOBOJHUKA BCE TOUKA UMEIOT paBHbIC MOTEHIMAIIBI. Clie10BaTEIBHO, MO-
TEHIIMAJ TOYKU A paBeH MOTEHIMATY TOYKHU B.

OTBET: MOTEHIUAJIBI TOYEK PABHBL.

PacuérHble 3a1aumn:
1. JIByM OJMHAKOBBIM HIAPUKAM COOOLIMIIM OJUHAKOBEIE 3apsabl mo q = 2,0 ¢ 10" Ki u mo-
MECTHJIA UX Ha paccTosHue r = 8 cM. Onpenenute cuity KynoHa, 1€iCTBYIOIIYIO Ha IEPBBIA

IIapHK.
Ortser: 5,610 H.

2. DIIEKTPOH BJIETAET B dJIeKTpuueckoe mnojie Hanpsok€HHocThio 500 kB/M. Uemy paBHa Ky-
JIOHOBCKasl CUJIa, IEMCTBYIOMIAs HA DIEKTPOH?
Otser: 810 H.

3. ToueuHbld 3apsa CO3MAET B TOUKE, YAATEHHON OT HETO HA PACCTOSIHUE 5 CM DJICKTpUYE-
cKoe MnoJje HanpskéHHOoCThio 90 B/M. Uemy paBeH MOAyJib 3TOTO 3apsiaa?
Otset: 25102 K.

4. Anba-gactuna 3apsgom 3,2:1071 K B3auMogelCTBYET ¢ SIEKTPOHOM, HAXOISAMIEMCS OT
Heé B Touke Ha paccrosuun 1,6:1071° M. Halizure HANpssKEHHOCTE 2IEKTPHYECKOTO OIS,
co371aBaeMoT0 anb(ha-4acTUIICH U SJIEKTPOHOM B TOUKE, SIBIISIOMICHCS CepeMHON OTpe3Ka,
KOTOPBII COEIUHSIET 3TU 3aPSJIbI.

Otgert: 67,510 B/m.

5. Uemy paBHa pabota A, coBepiiraemasi OJHOPOIHBIM AJIEKTPUUECKUM TIOJIEM TP MEpEeHOCe
3apsima q =3 ° 10-® K1 BIOSTE CHITOBBIX JIMHUWI TIOJS Ha paccrosiaue 1 = 0,9 m? Hanpsikén-
HOCTb 1oJst paBHa 200 B/wm.

OrtBer: 5,4 MkJIXk.

6. OHpGI[CJII/ITC HAIpsHKCHUE MCXKAY ABYMS TOYKAMH 3JICKTPHUYCCKOI'O ITOJIA, €CIIH IIPH IIC-

pemerennu B HEM 3apsana S0 K nmonem Obi1a coBepiieHa padora 20 mx/Ix.
Otset: 400 B.

7. Tlnockuii KOHAEHCATOP MOAKIIOUEH K HCTOUHUKY HanpskenueM 100 B. EmMkocTs koH-
nencaropa coctanisier 0,25 Mx®. Onpeaenute 3aps]i KOHIEHcATOpa.
OtBert: 25 MK
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8. TInoCcKMil BO3MYIIHBIA KOHAEHCATOP COCTOUT U3 00KIanoK miomanso 0,02 M2, O6knagku
HaxonaTcs Ha pacctosauu 0,9 cM apyr ot apyra. Onpeznenure EMKOCTb 3TOI0 KOHAEHCATO-

pa.
Otsert: 20 nD.

9. [1Ba konaeHcaTopa eMkocTaMu C u 4C coequusaoT. Onpenenure EMKOCTb MOTYYHBILIEH-
csi 0aTapen KOHACHCATOPOB B CIIy4YasiX:

1) mocenoBaTenbHOTO COeIMHEHHUS;

2) mapanienbHOTO COSTUHEHUSI.

Ortser: 1) 0,8C; 2) 5C.

10. Kongencatopy, éMkocTh KoToporo pasHa 0,5 Mx®, coobmminu 3apsan S MxKi. Onpene-
JIUTE SHEPTHUIO JIEKTPUUECKOTO MOl KOHJIEHCATOpa.
Ortgert: 25 MK/[X.

3ajaum HA MeTOAbI HAYYHOI'0 MO3HAHMS:

1 (BIIP). /lns nmpoBeAcHUS OIBITa YUUTEb B3sJI CTEKISHHYIO IMaIOUKy, JUCT Oymaru u Oy-
Ma)KHBIN CyJITaH, 3aKpEIIEHHBIA Ha KEJIe3HOM cTepkHe. TpeHuem o IUCT OyMaru OH 3aps-
JIUJ1 CTEKJISTHHYIO MaJIOUKy, a 3aTeM JIOTPOHYJICA €10 10 OyMakHoro cyntaHa. /{anee oH 00-
paTiil BHUMaHUE Ha TTOBEICHUE MTOJOCOK CyJITaHa MpY MOJHECEHUH OJHOMMEHHO 3apsKEH-
HOW NaJIOYKH.

Kakoii BEIBO MOKHO OBLIO CIenaTh U3 JaHHOI'O OIbITa?
OtBeT: OMHOMMEHHO 3apsIKEHHBIE TEIa OTTAIIKUBAKOTCS.

2 (BIIP). Ha pucynke mpejcTaBieHa YCTaHOBKA MO M3YYEHUIO CBOMCTB IJIOCKOTO KOHICH-
caropa. [lmacTuHbl KOHIEHCATOPA MPUCOEIUHAIOT K JJIEKTPOMETPY, KOPILYC KOTOPOro 3a-
3eMJIEH. HanneKTpu30BaHHOW NAJOYKOW KacaroTcs IUIACTUHBI KOHAeHcartopa. llpu stom
KOHJIEHCATOp MPUOOPETET HEKOTOPBIN 3apsii, a IEKTPOMETp OyAeT MOKa3blBATh Pa3HOCTh

MOTEHIUAJIOB MEXAY IUIAaCTUHAMU KOHJAEHcaTtopa. B COOTBETCTBUM C ONpPEHEICHUEM
.
AJIEKTPOEMKOCTH U’ tne g — 3apsal KoHaeHcaTopa, U — pa3HOCTh NOTEHIHAIOB MEX-

Ay I1aCTHHAaMH KOHACHCATOpPA.

Bam HeoOXoammo umccienoBaTh, 3aBUCHUT JIM AJIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa OT
IUTOIAAU €r0 IIACTHH.
Nmeetcs caenyromiee 000py0BaHUE:
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— DIIEKTPOMETP;

— IUJIACTUHBI HA MOJICTaBKaxX, 00pa3yIolue MIOCKUH KOHIEHCATOP;

— 700HUTOBAS MAJIOYKA U HMIEPCTh JIJIs1 COOOIIECHUS KOHIEHCATOPY AIEKTPUUECKOTO 3aps/ia;
— IUTACTUHBI U3 CTEKJIA U MOJUCTUPOJIA;

— COEMHUTENbHBIE ITPOBOJIA.

B otsere:

1. Onummure 3KCNEPUMEHTAIBHYIO YCTAaHOBKY.

2. OnuuuTe NOpsIoK ASUCTBUM MTPU IPOBEIEHUU UCCIIEIOBAHNUS.

Bosmoorcnoe pewenue:

1. Ucnionb3yercs ycTaHOBKa, M300paxEéHHass Ha pucyHke. KoHaeHcatop MOAKIIOHAIOT K
AJIEKTPOMETPY M COOOIIAIOT 3JIEKTPUUECKUN 3apsa OT HadJIEKTPU30BaHHOW Nanouku. B
IPOLIECCE MTPOBEIEHUS OIBITOB 3aps] KOHIEHCATOpa OCTAETCSI HEU3MEHHBIM.

2. IInomaau miacTiH U3MEHSIOT, CABUTas TUIACTUHBI OTHOCUTEIIBHO JIPYT ApyTa.

3. O0 M3MEHEHUHU 3IEKTPOEMKOCTH KOHJIEHCATOpa CYIAT MO0 U3MEHEHUIO MOKa3aHUN 3JIeK-
TpoMmeTpa (4eM OoJibllIe Pa3HOCTh MOTEHIUAIOB, TEM MEHBIIE 3IEKTPOEMKOCTh KOHJEHCA-
TOpa)

Tect no Teme «JIEKTPOCTATHKA

Bapuanr 1

baok. A

NucTpykius o BemonHeHUo 3aganni Nel- Ne3.

CooTHecuTe HanmMcaHHOE B cToiOmax 1 u 2. 3anuimTe B COOTBETCTBYIOIINE CTPOKU OaHKa
OTBETOB MOCJEI0BATEILHOCTh OYKB U3 CcTOJIONA 2, 0003HAYAIOIINX MPAaBUJIbHBIE OTBETHI Ha
BOIIPOCHI 13 cToona 1.

Hanpumep

Ne 3ananus Bapuant orBera

1 a

0, B

1.J1ms kaxaoro GpU3U4YECKOro siBJICHUS U3 CTOJIONA 1 yKakuTe ero Ha3BaHUE U3 CTOJIONA 2.
1) Teno, notepsiBiiee IEKTPOH, TPHUOOPETAET ... A) snexTpuzanus
2) CoznaHue 3IEKTPUUECKOTO 3apsiia Ha Tele, 3T0... B) npuTsaruBaroTcs
3) YacTulipl, MMEIOIINE 3apsijl OJTHOTO 3HaKaA ... B) oTTankuBaroTcs

I') oTpuniaTeabHbBIN 3apsi
JI) NONOXUTEIBHBIN 3apsij
2. JIns kakmon (pU3M4ecKoil BEMTUYMHBI U3 CTOJIONA | yKaXuTe equHUIly €€ W3MEPCHHsS U3
cToJsiona 2.

1) DnekTpudeckuii 3apsag A)B
2) Hanpsx€HHOCTH b) Kn
3) [lorennman B) ©
I') H/Kn

) A
3. s kaxaon pu3nyeckoil BennIuHbl U3 cTojoua 1 ykaxute e€ hopmyity u3 ctondua 2.

2
1) PabGota nosist mo nepemMenieHuto 3apsaa A)w = C(2]
2) Hanpsik€HHOCTD 3IEKTPUUYECKOTO OIS B)Ap= 4
q
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3) DHeprus 3AeKTPUIECKOro MoJIs B) E=

Q|

) A=—-AW

baok b

WNHcTpykuus 1o BeIMOIHEHUIO 3a1aHnid No4-Nel().

BriOepute OyKBY, COOTBETCTBYIOLLYIO MPAaBUJIBHOMY BapHaHTy OTBETAa M 3alMLIMTE €€ B
OJIaHK OTBETOB.

4. JIBe cdepsl paBHOTO paguyca umerot 3apsaanl +10 K u — 2 Ko coorBerctBeHHO. Kakumu
CTaHyT 3apsi/ibl Ha cepax Mocyie UX COCTMHEHUS MPOBOTHUKOM?

A. 2 K. b.4 Ku. B.8 Kn

5. Kak u3meHuTcs cuja KyJOHOBCKOIO B3aMMOJEHCTBUS IBYX TOUYEUHBIX 3apsiOB MPU yBe-
JIMYEHUU OJHOTO U3 HUX B JBa pa3a?

A. YBennuurcs B 2 paza. b. YMenbmutcs B 2 pa3za. B. YBenuuurcs B 4 paza

6. Kak n3MeHHUTCS cuia KyJIOHOBCKOTO B3aMMOJICWCTBUS MPU YMEHBIICHUU PACCTOSIHUS
MEKy 3apsanamu B 3 pasza’?

A. Ymenbmuted B 3 pa3a. b. YMmenbsmurcs B 9 pa3. B. YBenuuurcs B 9 pas.

7. Hanpsk€HHOCTH 3JIEKTPOCTATHYECKOTO MOJIS ONPEIeNIeHa ¢ MTOMOIIbIO 3apsiaa . Kak usz-
MEHUTCS MOAYJIb HAPSKEHHOCTH, €CIH 3aps/ ( YBEJINYUTH B 3 paza?

A. YBenmnuurcs B 3 pa3a. b. Ymensmures B 3 pasza. B. He nsmenurcs.

8. MoryT i1 TnHUKY HANPSIKEHHOCTHU IEKTPOCTATUYECKOTO TOJIS IEPECEKATHCS ?

A. Jla. b. Her. B. B 3aBucuMocTH OT 3HaKa 3apsifa, KOTOPBIM CO3AAET SJIEKTPOCTATHUECKOE
noJIe.

9. Kak mM3MEHHTCS 3JEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa MPH YBEJIMYEHUM 3apsiia Ha
MJacTUHAX KOHJEeHcaTopa B 2 pasza?

A. He uzmenurcs. b. YMmenbmutes B 2 pasa. B. YBenuuurcs B 2 paza.

10. Ha koHzmeHcaTope yBenuuuiau 3apsa B 3 paza. Bo ckoibKO pa3 M3MEHUJIACh SHEPTHs
KOHJIeHcaTopa?

A. YBenunumiiace B 3 pasa

b. YBemuunace B 9 pa3

B. YMenbmunacs B 3 paza

Baok C

NucTpykius o BeimonHeHuto 3aganuid Nel 1-Nel5.

B cooTBeTcTByIOIIYIO CTPOKY OJIaHKa OTBETOB 3allMIIMTE KPATKUN OTBET Ha BOMPOC, OKOH-
YaHUE NPEJI0KEHNS UM IPOITYIIEHHBIE CI0BaA.

11. B 3amMkHyTOIli cucteme anreOpanueckas cymma 3aps10B BCEX YaCTUIl OCTAETCA. . .

12. Dnextpuyeckoe noJje, CO31aHHOE HEMOABMKHBIMHU 3apsilaMH, HAa3bIBAETCS. . .

13. DnekTpudeckuil 3apsj, pa3Mepbl KOTOPOIO HAMHOTO MEHBIIE PACCTOSHUS, HA KOTOPOM
OH paccMaTpUBaETCs, HA3bIBAETCH. ..

14. PaGoTa mosst o nepeMenieHnIo 3apsia BJoJIb 3aMKHYTOTO KOHTYpa paBHa. . .

15. CxansapHas BeIMYMHA, JHEPTETUUECKAs XapaKTEPUCTUKA DJIEKTPUUECKOTO MO — 3TO. ..
Kpurtepuu oneHku:

BBIITOJTHEHBI BEPHO BCE 3aIaHUS — «5»;

BEpHBIE OTBETHI JaHbl HA 16-20 BOMPOCOB — «4»;

BEPHBIE OTBETHI JJaHbl HA 12-15 BONpoCoB — «3»;
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MeHee 12 npaBUIIBHBIX OTBETOB — «2»

Bapuant 2

baok A

WNHcTpykuus 1o BeIMOIHEHUIO 3a1aHuid Nel- No3.

CooTHecuTe HamucaHHOE B cToNOmax 1 u 2. 3anuimTe B COOTBETCTBYIOIINE CTPOKH OTaHKa
OTBETOB MOCJEI0BATEIILHOCTh OYKB M3 CcTONIONA 2, 0003HAYAIOIINUX MPABUIBHBIC OTBETHI Ha
BOITPOCHI U3 cTosona 1.

Hampuwmep,:
Ne 3amanus BapuanTt oTBeTa
1 a,0,B

1.JIms kaxaoro GpU3U4YECKOro siBJICHUS U3 CTOJIOA 1 yKakUTe ero Ha3BaHUe U3 CToJona 2.
1) Teno, npucoeAMHUBLIEE SJIEKTPOH, A) MOJIOKUTEIbHBINA 3apsi

MpUOOpETaET. .. B) oTpuniarenbHblii 3apsia
2) YacTtuipl, UMEIOIINE 3aPsi bl B) npursrusatoTcs
MIPOTUBOIOJIOKHBIX 3HAKOB. .. I') orTankuBaroTcs

3) IlonyyeHue 3apsiia Ha TeJ€ B IPOLIECCE /1) anexTpuzanus

TPEHUs — 3TO...
2. J1ns xaxaoi Gpu3nuecKol BENIMYMHBI M3 CTOJOIA 1 yKaXUTE eIUHUIYY €€ M3MEpPEHUS M3
croJioa 2.

1) DnexTpo€MKOCTh A) Kn
2) Hanpsiokenue b) H/Kn
3) DHeprus 31EKTPUUYECKOTO MOJIS B) ®
INB
) Jix
3. Ans kaxaon pusndeckoi BeIMunHbl U3 cTosdua 1 ykaxkure e€ popmyity u3 ctonaodna 2.
1) Cuna B3aMOA€MCTBUSI TOUEUHBIX A)C= %
2
3apsI0B B)w = Cl2]
2) Pa3zHocTh MoTEHIIMATIOB B)r = kw
r
3) DIIEeKTPOEMKOCTD ) Ap= 4
q
F
m ="
q
baok b

Nuctpykius o BeinonHeHuto 3aganuid No4-Nel0.
BriGepute OykBy, COOTBETCTBYIOIIYIO MPAaBUILHOMY BapHaHTy OTBETAa MU 3alUIIUTE €€ B
OJIAaHK OTBETOB.

4.]1Be cdepsl paBHOTO paganyca uMmeroT 3apsanbl + 16 K u -10 K coorBerctBenHo. Kakumu
CTaHyT 3apsiibl chep Mociae COEAUHEHUS UX TIPOBOIHUKOM ?

A. +6 Kn

b. +3 Kn

B. -6 Kn

5.Kak n3meHuTCs cuiia B3auMOJEHCTBUA IBYX TOUEUHBIX 3aPsA0B PYU YMEHBIUIEHUU OJIHOTO
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13 HUX B 3 paza?

A. YMmenbutes B 3 pasa

b. YBemnuurcsa B 3 pasza

B. He uzmenurcs

6.Kak u3mMeHuTCcs cuiia B3auMOJICHCTBUS JIBYX TOUEUYHBIX 3apSI0B, €CIIU PACCTOSHUE MEXKTY
HUMH YBEJIMYUTH B 2 paza’?

A. He uzmenurcs

b. YMensurcs B 4 paza

B. Ymenbmures B 2 pasa

7.HanpsEHHOCTD 3JIEKTPUYECKOTO OIS ONPEAEIICHa ¢ MOMOIIBIO 3apsaaa q. Kak nsMeHur-
Cs1 MOZYJIb HAIPSKEHHOCTH, €CIIU 3apsi/l  YMEHBIINTS B 4 pa3za?

A. He usmenurcs

b. YBenuuurcs B 4 paza

B. YMensbmures B 4 pasa

8.MoryT 1 TMHUU HAPSHKEHHOCTU AJIEKTPOCTATUYECKOTO OIS NPEPBIBATHCS B MPOCTPAH-
CTBE MEXK]y 3apsaaMu?

A. Het

b. [la

B. B 3aBrcUMOCTH OT CpeIb,

9.Kak M3MEHUTCS ANEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa MPHU YMEHBIICHUH 3apsiia Ha
MJacTUHAX KOHJEeHcaTopa B 2 pasza’?

A. He uzmenurcs

b. YMmenbmures B 2 pasa

B. YBenuuurtcs B 2 paza

10. Ha xonzmeHcatope yMEHBIIWIN 3apsal B 2 pa3a. Bo CKOJIIBKO pa3 M3MEHWIACH SHEPTUS
KOHJEHcaTopa?

A. He u3zmenunacp

b. YMenbmunace B 2 pa3za

B. YMenbmunacs B 4 paza

Baok C

Nuctpykius 1o BeinmonHeHuto 3aganuid Nel 1-Nel5.

B cooTBeTCTBYIOIIYIO CTPOKY OJlaHKAa OTBETOB 3aNUIIMTE KPATKUil OTBET Ha BOMPOC, OKOH-
YaHUe MPEJJI0KEHUS WU TPOMYILIEHHbIE CIIOBA.

11.29nexkTpocTaTiueckoe moJje co3aaeres. ..

12. BexktopHas BeIMYKMHA, CUJIOBAs XapaKTEPUCTUKA JIEKTPUUYECKOTO MOJIf, 3TO. ..
13.9nexTpuyeckoe 1nose, HANPsHKEHHOCTh KOTOPOro OAMHAKOBA BO BCEX TOYKAX MPOCTPaH-
CTBa, Ha3bIBACTCH. ..

14.11pu yBennueHnH IIOMAAN TUIACTUH KOHJIEHCATOPA, €r0 dJIEKTPOEMKOCT. . .
15.JusnexkTprudueckas MPOHULIAEMOCTh BOAbI paBHa 1. IIpu morpyxeHun B BOOy ABYX TO-
YEYHBIX AJIEKTPUUECKUX 3apsI0B, CUJIa B3aUMOACHCTBUS MEXKIY HUMU. . .

Kpurtepuu oneHku:
BBITIOJTHEHBI BEPHO BCE 3aJaHusl — «5»;
BEepHbIE OTBETHI AaHbl Ha 16-20 BonpocoB — «4»;
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BEPHBIE OTBETHI JJaHbl HA 12-15 BONpocoB — «3»;
MeHee 12 mpaBUIbHBIX OTBETOB — «2».

3aKOHbBI MOCTOSIHHOIO TOKA

Bonpocs! pist 00cy:kaeHusi: cujia TOKa U IUIOTHOCTh TOKA; 3JIEKTPUUYECKOE CONMPOTHUBIIC-
HUE; IEKTPOABIIKYIAs CHUJIa UICTOYHHMKA TOKA; COEUHEHHE IPOBOJIHUKOB; IEKTPUUECKUE
LIENH; MTapaJlJIeIbHOE U MOCIIEA0BATEIbHOE COEIMHEHUE TPOBOJHUKOB; COEIMHEHUE UCTOU-
HUKOB AJIEKTPUYECKON dHEPruu B 0aTapero; paboTa U MOIIHOCTh IOCTOSTHHOTO TOKA; TETLJIO-
BOE JICHCTBUE TOKA; TEMIIEPATYPHBIN KOI(PPHUIIMEHT COMPOTUBIICHUS; CBEPXITPOBOAUMOCTb.
3axkonoMepHocTH: 3aKk0H Oma 11 yyacTka menu; 3akoH OMma i MOJIHOW LENu; 3aKOH
Jixoyns—IJlenna; ycinoBusi, HEOOXOIUMBIE JUIsl BOSHUKHOBEHUS M MOAJEPKAHUS 3JIEKTPH-
YECKOr0 TOKa; 3aBUCHMOCTH JJIEKTPUYECKOTO COIMPOTUBJICHHS OT MaTepuaia, JUIMHBI U
TUIONIA/IA TIOTIEPEYHOTO CEYCHUS MPOBOJHHUKA; 3aBUCHMOCTD AJIEKTPUUYECKOTO COTPOTHBIIE-
HUS IPOBOJHUKOB OT TeMIIEpaTyphl; 3akoHbl Kupxroda ass y3ma u KoHTypa

DJIeKTPUYECKNH TOK B PA3JIMYHBIX Cpeaax

Bomnpocs! ast 00CyKIeHHA: DICKTPOXUMUYECKUN 3KBUBAJICHT; BUABI FA30BbIX PA3PsAO0B;
IU1a3Ma; 3JIEKTPUUYECKUH TOK B MOJIYIPOBOAHUKAX; COOCTBEHHAsI M MIPUMECHAs TPOBOAUMO-
CTH; p-N MEPEXOL.

PDu3uyecKue sIBJICHUA: dJICKTPUUECKUN TOK B METAJUIAX, B JJIEKTPOJIUTAX, Ia3aX, B BAKYY-
Me: CBEPXIPOBOAUMOCTD; DJIEKTPOJIN3; TEPMODIEKTPOHHAS IMUCCH.

3aKoHOMepHOCTH: 3aKOH ekTpoau3a Papanes.

IIpakTHyeckoe NpUMEeHEeHHue MOJyIIPOBOIHUKOB, JyTOBOTO pas3psaa.

IpuHuMIBI JeiicTBUA NMPUOOPOB M YCTPOMCTB: MOJYNPOBOAHUKOBOTO AUOJA; MOJIYIIPO-
BOJAHHUKOBBIX MPUOOPOB; BAKYYMHOTO AMOJA; Ta30pa3ps,IHON TpyOKH; CBAPOYHOIO armapara

KauyecTBeHHbIe 3a1aum:

1. O0bsicHUTE, TIOYEMY TIPU AYTOBOM paspsjie MPU YBEJIWUYEHUHM CHJIBI TOKA HANpsHKEHUE
YMEHBIIIAETCS.

OTBeT: npu yBEIUYEHUU CUJIbI TOKA BO3PACTAET TEPMOAJIEKTPOHHASL IMUCCHUS C KAaToJa, HO-
CUTENeN 3apsiia CTaHOBUTCSA OOJBINE, a, CJIEI0BATEIBHO, COMPOTUBIICHUE MPOMEXKYTKA
MEXK]y AJEKTpOoJaMU yMeHbluaercs. [Ipu 3ToM yMeHbIIEHUE COMPOTUBIICHHS MPOUCXOIUT
ObICTpee, UeM yBEIMYeHUE CUIIbl TOKa (B razax Hapymiaercs auHelHbli 3akon Oma U = IR),
MIOATOMY HANPSIKEHUE YMEHBIIIACTCS.

2 (BIIP). B61u3u 3a0CTpEHHBIX YacTei MPOBOAHUKOB, MOJKIIOUYEHHBIX K BBICOKOBOJIBTHBIM

MCTOYHMKAM TOKA WJIM HaXOASIIMXCS BO BJIAXXHOM aTMOC(HEPHOM BO3JIyX€ BO BpeMs I'po3bl,

MOHO HaOJI0/1aTh Cc1a00e CBeYeHUE M HEOOIbIION yM. Takoe cBeUeHUE MHOTIA TIOSIBIIS-

€TCSl Ha KOHIIaX KOpaOenbHbIX MayT (Tak Ha3blBa€Mble OTHU CBATOro DnbMa). braromaps

KakoMy (pU3UYEeCKOMY SIBJICHUIO BOBHUKAET TAKOE CBEYCHHE?

OTBET: ANEKTPUUYECKHI pa3ps] B ra3ax WM KOPOHHBIN pa3psi.

3 (BIIP). IIpouunTaiiTe TEKCT U BCTaBbTE€ HA MECTA MPOIYCKOB CIOBa (CIOBOCOUYETAHMUS) U3

MPUBEIEHHOIO CIIUCKA.

B XVIII B. benpxamuua @paHKIMH yCTaHOBUI 3JIEKTPUUYECKYIO MPUPOITY MOJIHHUH, & TAKKE

co37a U pa3padoTasl MPUHIIUIIEI AIEMEHTAPHON TP0303amuThl (M. puc.). OH TpeaToKuII

YCTaHABJINBATh , KOTOpPBIM COEMHSIIMN C 3€MJIEN, pa3Mellas Ha BbICO-

KMX  Toykax  3gaHud. Ilpy 3TOM  OCHOBHYIO  pOJb  UIPDAIM  SIBICHUE
METAUIMYECKUX  4acTed  KOHCTPYKUHMH |
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QJICKTPHUYCCKOTI'O IT0JIA BOJIM3HU OCTpH:L.

Cnucok cioB (CI0BOCOYETAHUMN )

1) rpomooTBOA

2) U30JATOP

3) aneKkTpu3auu

4) 5IeKTPOMAarHUTHOM MHTYKIIUU I
5) BeICOKast HAMPSHKEHHOCTH &

6) KOpOTKasi JUTMHA BOJIHBI

Otser: 135.

4 (BIIP). KakuMu HOCUTENISIMH 3JEKTPUUECKOTO 3apsiia cO3JaETCsl TOK B BOJHOM PacTBOPE
MIOBAPEHHOM COJH?

OTBET: MOHBI.

PacuéTHble 3aga4n:

1. ITpoBoasmas chepa paguycom R = 5 cM momereHa B 3JIEKTPOJIMTHYECKYIO BaHHY,
HaIOJHEHHYIO PacCTBOPOM MEIHOTO Kyrnopoca. Hackonbko yBenuuutcs macca chepsl, eciu
OTJIOKEHUE Meau JiuTces t = 30 MHH, a 3IEKTPUYECKUHN 3apsl, MOCTYIMAOMNN HA KaX bl
KBaJIpaTHBIN caHTUMETp moBepxHOCTH cdepnl 3a 1 ¢, q = 0,01 Kn? Mounspuas macca meau
M = 0,0635 xr/monsk. [Tnomans nosepxuoctu chepsl S = 47R°.

Otset: =2 ¢ 1073 xT.

BAPHUAHT 1.

1. Kakumu yactuniamu co3qaércst Tok B MeTasuiax? Beibepure nmpaBUiIbHOE YTBEPKICHHE.
A. TonapKo 3J1€KTpOHAMH. b.OnexkTpoHaMu U MOJNOKUTETbHBIMU
VOHAMH.
B. DnextpoHamMu v OTpULIaTEIbHBIMA HOHAMM. I".Monamu 060MX 3HAKOB.
JI.2nexTpoHaMu 1 HIOHAMU 000UX 3HAKOB.
2. Tlouemy yBenMYMBAETCS CONMPOTUBIECHHWE METallyla TpU HarpeBaHuu? BwiOepute mpa-

BWJIBHOE YTBEPKIICHUE.
A. 3meHseTcsa MexaTOMHOE pACCTOSIHUE.
b.YBenuuuBaeTcss MHTEHCUBHOCTD KOJIE0ATEIBLHOTO JIBHXKEHUS 3apsHKEHHBIX YaCTHII.
B. YBenuuuBaeTcst unciao cBOOOJHBIX 3aps0B. ['.YBennunBaeTcs CKOPOCThb JIBUAKECHHUS
AIEKTPOHOB.
J.Cpenu otBeTOB A-I" HET BEPHOTO.
3. Kako#t u3 rpadukoB mpeacTaBisieT coO0N BOIBT-aMIEPHYIO XapaKTEPUCTUKY MeTasuia
nipu R=const?

— > U —™ U — > U — > U — > U
A. b. B. I. .
4. Kakoii u3 rpaukoB npejcrasisier coooi 3aBucuMocTts p (T) Ay MmeTanna, Ipexoasiiero

B CBCPXIIPOBOAALICC cocTosiHuE?

p p/ p\ Jy Ip
T [ T —> T — T — > T
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5. IlonynpoBOogHUK 001aJaeT MPEUMYILIECTBEHHO 3JIEKTPOHHON NpoBOAuMOCThIO. Kakue
MIPUMECHU IPUCYTCTBYIOT?

A. JloHOpHBIE. b. AkuenrtopHsle. B. IIpume-
CeH HeT.

I'. Coznana paBHass KOHIEHTPAIUS JOHOPHBIX U aKIENTOPHBIX IPUMECEH.

. Cpenu otBeTOB A-I" HET BEpHOTO.

6. [louemy nOHOpHAs IPUMECH BIUAET TOJIBKO HA YUCIIO SJIEKTPOHOB MPOBOIUMOCTH?

A. Kaxnplif aToM npumMecu Ja€T 3IEKTPOH. b. Kaxnpiif aToM npumMecu 1aét
TBIPKY . B. Ilpu BBeeHUM PUMECH YUCIIO 3JEKTPOHOB YBEIUYUBAETCS, @ YUCIIO
JBIPOK YMEHBIIIAETCS.

I'. Yncno 351eKTpOHOB YMEHBILIAETCS, @ YUCIIO IBIPOK YBEJINUUBAETCS.

. Cpenu otBeToB A-I" HET BEpHOTO.

7. Kakoii 3JIleMeHT HyHO HCII0JIb30BaTh B KauecTBe npumecu k Ge, yToObl OH 00J1a1aJ1 Jbl-

POYHOM MPOBOJUMOCTBIO?

A. JIro6oii meTasi. b. JIto6oil HemeTa. B. Dnemenrt ¢ Oonblien
BAJIEHTHOCTBIO.
I'. DmeMeHT ¢ MEHbIIEN BaJEHTHOCTHIO. JI. DJIeMEHT C BaJI€HTHOCTBIO, PABHOU Ba-

nentHocTHu Ge.
8. [loueMy TOK B MOJTYMPOBOTHUKOBOM JHOJI€ B OOPATHOM HAIMPABJICHUU UCUYE3AIOIIe Majl?
A. IlpukoHTakTHast 00JaCTh 0OEAHSAETCSI OCHOBHBIMU HOCUTEIISIMU 3apsija.
b. HanpaBnenue qBUKEHUS 3JIEKTPOHOB MPOTHUBOMOJIOAKHO HAITPABICHUIO TOKA.
B. IlpukonTakTHast 06;1acTh 00OTANIAETCs OCHOBHBIMU HOCUTEIISIMU 3apsijia.
I'. YMeHb1aeTcs 4uciao OCHOBHBIX HOCUTEIIEH 3apsia. 1. Cpenu otBeToB A-I'
HET BEPHOTO.
9. Kaxkoit mpubop UCTIONB3YIOT ISl OCBEIICHUS?
A. Tuon. b. Tpaunzucrop. B. Pesuctop. I'. I'eneparop. .
Jlamria HakamMBaHUA.
10. Kak o603HauaeTcst Ha cxeme MOTYIPOBOIHUKOBBIN 11O ?

N e =

11. Kakoit u3 rpaduxoB npeacrasisier coboit BAX meranna?

12. Kakum 00pa3oM 0CBOOOXKTAOTCS AJIEKTPOHBI M3 KaToa B 3JICKTPOHHO-JIYYeBOU TPYyO-
Ke?
A. B pe3yabpTaTe TepMOAJIEKTPOHHON SIMHUCCHUH.
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b. B pe3ynpTaTe 60MOapaAUPOBKH KaTOJ1a MOJIOKUTEIbHBIMA HOHAMM.

B. Ilox nevictBueM mosist MEK1y aHOJIOM M KaTOJIOM.

I'. B pe3ynbraTe 3neKTposIn3a. /1. B pe3ynbTare noHU3aUN
YIAApOM.
13. Yto U3 mepeynciaeHHoro Huxe He 0OHapyKUBAeT 3aBUCUMOCTH CHUJIBI TOKA OT TOJISIPHO-
CTH IPHJIOKEHHOTO HANPSKEHUA?

A. IlonynpoBOIHUK p-THIIA. b. IlonynpoBOAHUK n-THUIIA.

B. ITosrynnpoBOTHUKOBBIN TPAH3UCTOP. I'. [ToynmpOBOJHUKOBBIN JTH-
OJ.

. Cpenu otBeToB A-I" HET BEpHOTO.
14. CkoapKO MOJIEKYJ BOJIOpOJa BBIAEIUTCS Mpu mpomyckanuu vepe3 pactBop HCl Ttoka
cunoit 100 MA B TeueHue 16 c?

A. 107, B. 5-10%", B. 107, r.510".
J. 1,6:10%.
15. BakyyM sIBIISIETCSL JUANAEKTPUKOM MOTOMY, YTO. ..

A. ero temrieparypa O4Y€Hb HU3Ka. b. B HEM ITOYTH HET YaCTUIl BEIIECTBA.

B. Bce aToOMBI, HAXOIAIIKECS B BAKYYME, JJIEKTPUYECKA HEUTPAIIBHBI.

I'. B HEM O4YE€Hb HU3KOE JABIICHUE. . Cpenu otBeTOB A-I" HET BEpHOTO.

16. Kakoe MUHMMaJIbHOE 1O a0COIIOTHOMY 3HAYEHHUIO KOJMYECTBO AIEKTPUUECTBA MOXKET
OBITh IEPEHECEHO TOKOM YePEe3 IIEKTPOJIUT?

A. 1,6:10" K. b. 3,2:10" K. B. JIro60¢
CKOJIb YTOJTHO MaJIoe.
I'. 3aBUCUT OT BpeMEHH MPOITYCKAHUS TOKA. . Cpenu oTBETOB A -

I' et BepHOTO.
17. Kakue neiicTBUs TOKa HAOMIOAAIOTCS TIPH MPOXOXKICHUH €r0 Yepe3 Bakyym?

A. TemoBoe, XMMHYECKOE 1 MAarHUTHOE. b. XumMnueckoe u
MarHMTHOEC.
B. TemnoBoe 1 MarHuTHoOE. I'. TennoBoe U XMMHUYECKOE. J1. Tonbko
MarHuTHOC.
BAPHUAHT 2.

1. KakuMu gactuniamu co3a€Tcsi TOK B MOJYNpOBOIHUKAX? BeiOepuTe npaBuiibHOE YTBEP-
KICHUE.

A. TonapKo 3J1€KTpOHAMH. b.OnexkTpoHaMu ¥ OJOKUATEITbHBIMU
MOHAMH.
B. DnextponamMu 1 OTpuLIaTEIbHBIMA HOHAMM. I".Monamu 0601X 3HAKOB.

JI.2nexTpoHamMu 1 HOHAMU 000WX 3HAKOB.

2. IloueMy yMmeHbBIIIa€TCsI COMPOTHBIICHUE TOJYNMPOBOJHUKA MpU HarpeBaHuu? BriGepure
MPAaBUIIBHOE YTBEPKICHHUE.

A. 3MeHsieTcsi MeKaTOMHOE PacCTOSIHUE.

b.YBenuunBaeTcst MHHTEeHCUBHOCTH KOJICOATEIHHOTO JIBHXKCHUS 3apsDKCHHBIX YaCTHII.

B. YBenuuuBaercst yuciao cBOOOAHBIX 3apsi/IOB. [".YBenuuuBaeTcsi CKOPOCTh JBUKCHUS

AJIEKTPOHOB.

J.Cpenu otBeTOB A-I" HET BEpHOTO.

3. Kakoit u3 rpadukoB npeacrtaBisieT coOOH BOJbT-aMIEPHYIO XapaKTEPUCTUKY MeTasuia

npu R#const?

/
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A. B. B. T. i

4. Kakoit u3 rpagukoB npeacTaBisieT coooii 3aBucuMocTs p (T) amst anektpoauTa?

p p/ p\ D Ip
f T G T

—  » T — T

A. B. B. T. iy

5. IlonynpoBoHUK 00JaJaeT MPEUMYIIIECTBEHHO JIBIPOYHON MpoBOAUMOCThIO. Kakue npu-
MECH MPUCYTCTBYIOT B MTOJYIPOBOJHUKE?

A. [lonopHsIe€. b. AxuenTopHsle. B. IIpume-
CEeH HeT.

I'. Co3nana paBHasg KOHLIEHTPALXs JOHOPHBIX U AKLIENTOPHBIX MPUMECEH.

. Cpenu otBeToB A-I" HET BEpHOTO.
6. [ToueMy akiienTopHasi IPUMECH BIMSET TOJBKO HA YUCIIO AbIPOK B MOJIYIIPOBOJHUKE?

A. T.K. KaXaplil aTOM NPUMECH IAET NEKTPOH MPOBOJAUMOCTH.

b. Kaxplii aToM npuMecH Ia€T IBIPKY.

B. Ilpu BBeleHHH MPUMECU YUCIO BJEKTPOHOB YBEIMYMBAETCS, @ YUCIO JbIPOK YMEHbB-
IaEeTCH.

I'. Uucno 37eKTPOHOB YMEHBIIAETCS, & YUCIIO JIBIPOK YBEIUYUBAETCS.

J1. Cpenn oTBeTOB A-I' HET BEpHOTO.
7. Kakoil 3JIeMEHT HY>KHO HCIIOJIb30BaTh B KaueCcTBE MpUMECH K Si, 4TOObI OH MpUOOpen

3JIEKTPOHHYIO MPOBOJAUMOCTH?

A. JIro6oii meTasi. b. JIto6oil HemeTa. B. DnemeHnrt ¢ Oonblien
BAJICHTHOCTBIO.
I'. DymeMeHT ¢ MEHbIIEN BaJEHTHOCTHIO. JI. DJIeMEHT C BaJ€HTHOCTBIO, PABHOW Ba-

JICHTHOCTH Si.
8. [ToueMy B MOTYNPOBOJHUKOBOM JAHOJI€ TOK MPSIMOTO BKIIOUEHHUSI OUYEHb BEJIUK?
A. TlpukoHTakTHas 00JaCTh MPU MPSIMOM BKJIIOYECHUU OOCTHSETCS OCHOBHBIMU HOCHUTEIISI-
MH 3apsja.
b. HanpaBnenue nqBUKEHUS 3JIEKTPOHOB MPOTHUBOMOJIOAKHO HATPABICHUIO TOKA.
B. IlpukonTakTHast 06;1acTh 00OTANIAETCS OCHOBHBIMU HOCUTEIISIMU 3apsijia.
I'. YMeHb1aeTcs 4uciao OCHOBHBIX HOCUTEIIEH 3apsiaa. 1. Cpenu otBeToB A-I'
HET BEPHOTO.
9. Kakoit npubop Ucronb3yroT 1Jisl MOJTy4YeHus Ternia?
A. TlonynpoBOAHUKOBBIN JUO. b. Tpaunsucrop. B. Pesucrop.
I'. 'eneparop.
J1. Jlammia HakaMBaHUs.
10. Kak o603HauaeTcst Ha cxeme MOTyIIPOBOIHUKOBBIM TPAH3UCTOP?

g0 . e Lo
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12.Kaxoii u3 rpaduxoB npeacrapisier coboit BAX Bakyymuoro nuona?

> U »U —> U —> U — U
A

: b. B. I. .

12. Kakum 00pa3zom 0CBOOOXK1at0TCA AIEKTPOHBI U3 KaTo/1a B ra3opa3psaAHoN TpyoOke?

A. B pe3ynpTaTe TEpMOAIEKTPOHHON IMHUCCHUMU.

b. B pe3ynpraTte 00MOapAMPOBKU KaTo/1a MOJIOKUTEIbHBIMU HOHAMHU.

B. Ilox nerictBueM 1osst MEXAy aHOIOM U KaTOIOM.

I'. B pe3ynbrare s5eKkTpoimn3a. . B pe3yibrare HOHU3ANU
YIAapOM.
13. Yto U3 nepeuncieHHOoro Huxe OOHapyKUBAET 3aBUCUMOCTb CHJIbI TOKA OT MOJSIPHOCTH
MIPUIIOKEHHOTO HAIIPSKEHUS ?

A. IlomynpoBOIHHK p-THIIA. b. IlomynmpoBOAHUK n-THUIIA.

B. Tpansucrop. I'. Inox.

/1. Cpenn otBeTOB A-I' HET BEpHOTO.
14. CkoapKO MOJIEKYJI XJIOpa BBIAENUTCS MU nponyckanuu yepes pactsop HCI toka cunoi
100 MA B TeueHue 16 c?

A. 107, B. 5-10%', B. 107, r.510".
J. 1,6:10%.
15. Tlouemy BakyyMHBIH 110 001a/1aeT OHOCTOPOHHEN MTPOBOIUMOCTHIO?

A. Ilpu npsiMOM BKJITIOYEHUHU TOK OOJIBIION.

b. [Ipu oOpaTHOM BKJIIOUEHUH IOJIE€ aHOJA U KaToja He JaeT IJIEKTPOHAM 3aMKHYTh
LETIb.

B. T.x. BHyTpH AMOa BaKyyM. ['. T.x. AMox MOXHO BKJIFOYATh TOJIBKO B OJHOM
HaIlpaBJICHUMU. . Cpenu otBeTOB A-I" HET BEpHOTO.
16. Kakoe MUHMMaJIbHOE 1O a0COIIOTHOMY 3HAYEHHUIO KOJMYECTBO AIEKTPUUECTBA MOXKET
OBITh IEPEHECEHO TOKOM Yepe3 BaKyyM?

A. 1,6:10" K. B. 3,2:10"" K. B. JIro60¢
CKOJIb YTOJTHO MaJjioe.
I'. 3aBUCHUT OT BpEMEHH MPOIYCKaHUS TOKA. . Cpeau oTBETOB A -

I" HeT BepHOTO.
17. Kakue neiicTBUS TOKa HAOMIOAAIOTCS TIPH MPOXOXKICHUH €r0 Yepe3 CBEPXIPOBOIHUK?

A. TermioBoe, XMUMHYECKOE M MAarHUTHOE. b. XumMnueckoe
W MarHuTHOE.

B. TennoBoe n MarHuTHOE. I'. TenoBoe U XUMHUYECKOE. J. Tonbko mar-
HUTHOE.

BAPUAHT 3.

1. KakuMu yactuiiamu co3aaéresi TOK B Bakyyme? BoiOepuTe mpaBUiIbHOE YTBEPIKICHUE.
A. ToJIbKO 3JIEKTpOHAMH. b.2nekTpoHaMM U MOJOKUTEIbHBIMU
MOHAMH.
B. DnekTpoHamMu 1 OTpULIATEILHBIMA HOHAMU. I'.Monamu 060MX 3HAKOB.

JI.2nexTpoHaMu 1 HOHAMU 000WX 3HAKOB.
2. IloueMy yMEHBIIIAETCS CONMPOTHRIICHHE METAJIA TIPHU €Tro oxJaxaenun? Beibepute mpa-
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BUJIBHOE YTBEPKIECHUE.
A. 3MEHSI0TCS MEKATOMHBIE PACCTOSIHUS.
b.YMmeHbi1aeTcsi MHTEHCUBHOCTH KOJIE€0ATEIBbHOTO JBUKEHUS 3apSKEHHBIX YACTHIL.
B. YmeHbImaercs 4ucio 3apssKeHHBIX YaCTHIL. [."YMeHbIIaeTcss CKOpOCTh JBUKEHHUS
3JIEKTPOHOB.
J.Cpenu otBeToB A-I" HET BEpHOTO.
3. Kako#i u3 rpadukoB mpeacTaBisieT coO0H BOIBT-aMIEPHYIO XapaKTEPUCTUKY MeTajuia
npu R=const?

4. Kakoit u3 rpaukoB mpeacTaBisieT coooii 3aBucuMocTsh p (T) 1ist mosrynpoBoHUKA?

I p ‘{y p\ p p
/
—» T — T — [—> e
A. b. B. I. .

5. IonynpoBoHUK 00J1a/laeT B paBHON Mepe AIEKTPOHHON U JABIPOYHON MPOBOJIUMOCTHIO.
Kakne npumecu npucyTcTByOT?

A. JlonopHsle. b. AxkuenTopHsle. B. IIpume-
Cel HeT.

I'. Co3nana paBHasi KOHIICHTpAIUSI JOHOPHBIX U aKIIENTOPHBIX MPUMECEH.

. Cpenu otBeToB A-I" HET BEpHOTO.
6. [ToueMy JOHOpHas MPUMECH HE BIUSIET HA YUCIIO JbIPOK B MOJIYIIPOBOAHUKE?

A. Kaxplif aToM IpuMecH JaéT SJIEKTPOH.

b. Kaxnplii aToM nTpuMecH Ja€T AbIPKY.

B. Ilpu BBelleHHH MPUMECU YUCIO BJEKTPOHOB YBEIMYMBAETCS, @ YUCIO JbIPOK YMEHbB-
1I1aeTCS.

I'. Yucno 37eKTPOHOB YMEHBIIAETCS, & YUCIIO JIBIPOK YBEIUYUBAETCS.

. Cpenu otBeToB A-I' HET BEpHOTO.
7. Kakoil 3jeMeHT HYKHO HCIOJIb30BaTh B KaduecTBe mpumecu K (Ge, 4ToObl OH MpUoOpen

3JIEKTPOHHYIO MPOBOJAUMOCTH?

A. JIro6o0ii meTai. b. JIto6oit HemeTa. B. Dnemenrt ¢ Gosnblien
BAJICHTHOCTBHIO.
I'. DymeMeHT ¢ MEHbIIEN BaJEHTHOCTHIO. JI. DJIeMEHT C BaJ€HTHOCTBIO, PABHOW Ba-

nenTHocTH Ge.

8. [Touemy TOK B TIOJIyITPOBOJJHUKOBOM JHOJI€ B 0OpAaTHOM HAIPABJICHUH HCUE3AIOIIee Ma?
A. YMeHbIIaeTcs YhCiI0 OCHOBHBIX HOCUTEIIEH 3apsa.

b. IlpukonTakTHast 001aCTh OOCAHIETCS OCHOBHBIMUA HOCUTEIISIMU 3apsija.

B. IlpukonTakTHast 001acTh 00OTANTAETCS OCHOBHBIMU HOCUTEIISIMU 3apsijia.

I'. HanpaBneHue NBMKEHUS SJIEKTPOHOB MPOTUBOMNOJIOKHO HAITPABJICHUIO TOKA.
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. Cpenu otBeToB A-I" HET BEpHOTO.
9. Kakoii mpubop UCHOIB3YIOT AJIsl yCUIICHHS TOKa?

A. IlorynpOBOJHUKOBBIN TPaH3UCTOP. b. I1oaynpOBOJHUKOBBIN JTHO.
B. Pesucrop. I'. Jlamma HakannBaHUs. J1. I'eneparop.
10. Kak o603HauaeTcst Ha cxemMe BaKyyMHBIN 11017

R T .

11. Kakoii u3 rpadukoB npenacrapiset coooirt BAX razoBoro pazpsiaa?

> U > U — > U ———> U — > U
A

: b. B. I. .
12. KakuM 00pazoM 0CBOOOKAAIOTCS ANEKTPOHBI U3 KaTOAA B 3JIEKTPOHHO-JIY4eBOU TPyO-
Ke?

A. B pe3ynpTaTe TEpMO3JIEKTPOHHON AIMUCCHUMU.

b. B pe3ynbraTte 00MOapAMPOBKU KaTO/1a MOJIOKUTEIbHBIMU HOHAMHU.

B. Ilox nerictBueM 1osst MEeXAy aHOIOM U KaTOIOM.

I'. B pe3ynbrare s51eKTpoin3a. . B pe3yibrare HOHU3ANU
yAapoM.
13. YTo U3 nepeuncieHHoro Huxe He OOHapyKUBaeT 3aBUCUMOCTH CUJIbI TOKA OT HOJISIPHO-
CTH IPUJIO)KEHHOTO HANPSKEHUA?

A. ITomynpoBOIHMK n-TUIA. b. IlonynmpoBOAHUK p-THIIA.

B. ITonyrmpoBOAHUKOBBIN TPAH3UCTOP. I'. ITorynmpoOBOAHUKOBBIN JTH-
OZI.

J1. Cpenn oTBeTOB A-I" HET BEpHOTO.
14. CkoapKO MOJIEKYJ BOJIOPOJA BBIAEIUTCS Npu mpomyckanuu vepe3 pactBop HCl Toka
cuioi 100 MA B TeueHue 16 c?

A. 107, B. 5-10%. B. 10%. r.510%,
J.1,6-10%.
15. KakoBa posib CETKM B BAKYYMHOM TPHOJE?

A. YrpaBiisieT MOTOKOM 3JIEKTPOHOB. b. Beigenser u3 noToka 3J€KTPOHOB
caMble OBICTPEHIC.

B. Yckopsier nBrmxeHne 3apsiKEHHBIX YaCTHIL. I'. 3amemisieT IBUKEHHUE 3apsKEH-
HBIX YaCTHII. J1. 3anupaet nammy.

16. Kakoe MUHMMaJIbHOE 1O a0COIIOTHOMY 3HAYEHHUIO KOJMYECTBO AJIEKTPUUECTBA MOXKET
OBITH MIEPEHECEHO TOKOM Yepe3 MeTa1?

A. 1,6:10" K. b.3,2:107"° Kn. B. JIto60€ ckoub
YIOJHO MaJIoE.
I". 3aBHCHUT OT BpeMEHH TIPOX0KAEHHUS TOKA. J. Cpenn oTBETOB

A-I" HeT BepHOrO.
17. Kakue nelicTBUs TOKa HaOIIOAI0TCS MPU MPOXOKACHUH €TO YepPE3 PaCTBOP AIIEKTPOIIU-
Ta?

A. TennoBoe, XMMHYECKOE U MAarHUTHOE. b. Xumuueckoe
1 MarHUTHOE.
B. TemioBoe 1 MarHuTHoE. I'. TerutoBoe M XMMHYECKOE. J1. Tonbko Mar-
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HHUTHOC.

BAPHUAHT 4.
1. KakuMu yactuiiamu co3ga€rcs TOK B 3ieKTposintax? BeiOepute npaBuiIbHOE yTBEpKIE-
HHE.

A. TonapKo 351€eKTpOHAMM. b.OnekTpoHaMu M MOJOKUTEIbHBIMU
MOHAMU.
B. Dnextponamu u otpunareiabHsIMu HOHaMu.  [.JloHaMu 000MX 3HAKOB.

J1.O5neKTpoHaMH ¥ MOHaMU 000MX 3HAKOB.

2. [louemy yBeIMUYUBAETCS CONPOTUBIICHUE TOIYTIPOBOJHUKA IIPU €0 OXJIaxkaeHun? BriOe-
pUTE IPABUIBHOE YTBEPKICHNUE.

A. I3MEHSI0TCA MEKaTOMHBIE PACCTOSIHUS.

b. YMeHb11aeTcss MHHTEHCUBHOCTD KOJIEOATENIBHOTO IBUKEHUS 3apsHKEHHBIX YaCTHILI.

B. YMeHbIaeTcs yucio 3apsyKeHHbIX YaCTHULL.

I".YBenuuuBaercst Bpemsi CBOOOIHOTO MpoOera 3apsyKEHHbBIX YaCTHUL.

J1.Cpenn otBeTOB A-I" HET BEPHOTO.

3. Kakoif u3 rpaduxoB mnpeacraBisieT coOON BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY MeTallia

pu R#const?

I I R
——— > U —— U — U —> U —> U
A. b. B. I. .
4. Kakoii u3 rpadukoB npejcrapisier coooi 3aBucuMocTs p (T) 1 MeTana, Ipexoasiiero

B CBEPXIIPOBOAIIEE COCTOSTHUE?

{p/ I p p\ Jy p
/
— T — T — T — T [—>
A. b. B. I. .
5. IonynpoBogHUK 00JiaaeT MPEUMYIIECTBEHHO SJIEKTPOHHON MPOBOAMMOCTHIO. Kakue
MIPUMECH IIPUCYTCTBYIOT?

A. ITpumeceii HeT. b. oHOpHBIE. B. Akuen-
TOPHBIE.

I'. Co3nana paBHasi KOHIIEHTpAIUsl JOHOPHBIX M aKIIENTOPHBIX MPUMECEN.

. Cpenu otBeToB A-I" HET BEpHOTO.

6. [ToueMy akiienTopHasi IPUMECh HE BIUSET HA YUCIIO 3JIEKTPOHOB?

A. Kaxnplii aToM NpUMeCcH JTa€T 3IEKTPOH. b. Kaxnpiii atom npumecu 1aér
TIBIPKY. B. [lpu BBeI€HUHU MPUMECH YUCIIO JIEKTPOHOB YBEIUUMBACTCS, & YUCIIO
JBIPOK YMEHBIIIAETCS.

I'. Yncio 351eKTpOHOB YMEHBINAETCS, @ YUCIIO AbIPOK YBEIIUYUBAETCS.

. Cpenu otBeToB A-I" HET BEpHOTO.

7. Kakol 3/1eMEHT HY>KHO HCIOJIb30BaTh B KadecTBE MPUMECH K Si, 4TOObI OH MpuoOpen

IPEUMYILECTBEHHO ABIPOUYHYIO MTPOBOJIUMOCTH?

A. JIro0oit meTan. b. Jlro6oit HEmMeTam. B. Dnement ¢ Gonpiiei
BAJICHTHOCTBIO.
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I'. DneMeHT ¢ MeHbIIe BaJ€HTHOCTHIO. JI. DneMeHT ¢ BaJleHTHOCTBIO, paBHOM Ba-
JIEHTHOCTH Si.
8. [Touemy B MOTYNIPOBOTHUKOBOM JIUOE TOK MPSMOTO BKIIOUEHUS, B OTJIMUNE OT OOpPaTHO-
r'0 TOKa, 3HAYUTCIICH?
A. TlpukoHTakTHas 00J1aCTh 00ETHAECTCSI OCHOBHBIMU HOCHUTEIISIMU 3apsi/ia.
b. IlpuxkontaktHas 00JacTh 00OTAIAETCS OCHOBHBIMU HOCUTEIISIMU 3apsijia.
B. Hanpasnenue nBrxeHUs 2IEKTPOHOB IPOTUBOIOJIOKHO HAIIPABICHUIO TOKA.
I'. YMenb1IaeTcst 4ucino OCHOBHBIX HOCHUTEJEH 3apsia. . Cpenu orBeToB A-T'
HET BEPHOTO.
9. Kakoit npubop UCTONB3YIOT ISl BHIIPSMIICHUS IEPEMEHHOTO TOKa?

A. Tuon. b. Tpansucrop. B. Pesucrop. I'. Jlamma HakaMBaHUS.
. 'eneparop.
10. Kak o603HauaeTcst Ha cxeme Tpuoj?

A.@ B. d‘? g T. @ i ™ o

11. Kakoii u3 rpaukoB npeacrasisier coooit BAX nmoiaynpoBoIHUKOBOro auoaa?

A

»U —— U

A. b. B. I. .
12. Kakum o0pazom 0cBOOOKIAIOTCS DJIEKTPOHBI U3 KaToJia B ra30pa3psiHON Tpyoke?
A. Tlox pnericTBHEM MOJISI MEXIY AHOJAOM U KaTOAOM. b. B pe3ynbrare
ANEKTPOJIU3A.
B. B pe3ynbrare TepMO3JIEKTPOHHON YMUCCHH. I'. B pe3ynbrare

MOHU3ALUH YAAPOM.

J1. B pesynbrate 60MOapIupoOBKH KaToa MOJIOKUTEIbHBIMA HOHAMM.
13. Uto u3 nepeurcieHHOTr0 HIKe OOHAPYKUBAECT 3aBUCUMOCTH CHUJIBI TOKA OT MOJSIPHOCTH
MPUJIOKEHHOTO HANIPSIAKEHUS?

A. ITomynpoBOIHHK p-THUIIA. b. ITonynpoBOAHUKOBBIN IH-
Ox.

B. ITonynpoBoaHuK n-tumna. I'. Tpan3ucrop.

. Cpenu otBeToB A-I" HET BEpHOTO.
14. CxoybKO MOJIEKYJ XJIOpa BBIIECTUTCS MpH mporyckanuu yepe3 pactBop HCI Toka cumoit
100 MA B TeueHue 16 c?

A. 107, B. 5-10%. B. 107, r.510%,
J. 1,6-10".
15. Yucrasa Boxa siBisiercst audiekTpukom. [louemy Boanbiii pactBop NaCl sBisieTcst mpo-
BOJJHUKOM?

A. Comb B Bozie pacmaznaercs Ha nonsl Na“ u CI.

b. ITocne pactBopenus conu mosekyibl NaCl mepeHocsT 3apsibl.

B. B pactBope ot monekynbl NaCl oTpbIBatOTCSI 3J€KTPOHBI M IEPEHOCST 3aps.

I'. IIpu B3aMOAEHUCTBHAN C COJIBIO MOJIEKYJIBI BOJIBI PACIIANAIOTCS HA UOHBI BOAOPOJIA U
KHUCJIOpOAA. J1. IIpu pacTBOpeHUH COJIM BOJIA HATPEBAETCSA U HOHU3UPYETCS.
16. Kakoe MMHUMaJIbHOE MO a0COIIOTHOMY 3HAYEHHUIO KOJMYECTBO AJIEKTPUUYECTBA MOXKET
OBITH IEPEHECEHO TOKOM Yepe3 ra3?
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A. 1,6:10" K. b.3,2:10""° Kn. B. JIto60€ cKob
YIOJHO MaJIO€.

I'. 3aBUCHUT OT BpEMEHHU MPOIYCKaHUS TOKA. . Cpenu oTBEeTOB A -
I' Her BepHOTO.
17. Kakue neiicTBus TOKa HAOJIIOMAOTCS TIPH MTPOXOKICHUH Yepe3 MeTasuT?

A. TennoBoe, XUMHYECKOE U MAarHUTHOE. b. Xumnueckoe
YW MarHuTHOE.

B. TenoBoe 1 MarHuTHOE. I'. TenmoBoe U XUMHUYECKOE. M. Tonbko
MarHUTHOE.

BAPHUAHT 5.

1. KakuMu yactuiiamu co3aaéres TOK B ra3zax? BriOepuTe nmpaBHIIbHOE YTBEPKICHUE.
A. TonapKo 3J1€KTpOHAMH. b.DnekTpoHaMu ¥ MOJIOKUTEITBHBIMU
VOHAMHU.
B. DnextpoHamMu u OTpULIATEIEHBIMA HOHAMM. I"'.MlonamMu 060MX 3HAKOB.

JI.DneKTpoHaMu ¥ MOHAMU 00OMX 3HAKOB.

2. IloyueMy yBeaMYHUBAETCSI CONPOTUBIIEHUE MOITYIIPOBOIHUAKA MTPU OXJIaxaeHU? Boioepure
IIPABUJIBHOE YTBEPKICHHUE.

A. 3MEHSI0TCS MEKATOMHBIE PACCTOSIHUS.

b.YMeHbI1aeTCsl HHTEHCUBHOCTD KOJIE0ATENBHOTO JIBHKEHHS 3apSHKEHHBIX YaCTHIL.

B. YMenbmaercs 4uciio 3apsyKEHHBIX YaCTHIL. I'."YMeHbIIaeTCs CKOPOCTH JBUKEHUS

JJIEKTPOHOB.

J.Cpenu otBeToB A-I" HET BEpPHOTO.

3. Kakoi#t u3 rpadukoB mpeacTaBisieT coO0N BOIBT-aMIEPHYIO XapaKTEPUCTUKY MeTasuia

npu R#const?

- U — U —> U —> U —> U

A. b. B. I. .
4. Kakoit u3 rpadukoB mpeacTaBiseT coooit 3aBucuMocts p (T) nms moaynpoBogHUKa?

p p\ I p 10/ p P
—» T — T — T —  » T [—>
A. B. B. T. g

5. [MomympoBoHUK 00JIaiaeT B paBHON Mepe dJIEKTPOHHOU U JABIPOYHON MPOBOIUMOCTHIO.
Kakwne npumecu npucyTCTBYIOT?

A. JIoHOpHBIE. b. AxuenropHeie.
B. Co3nana paBHasi KOHIICHTpAIIUs JOHOPHBIX M aKIIENTOPHBIX MpUMECEH.
I'. Ilpumeceii HeT. . Cpenu otBeTOB A-I'

HET BEPHOTO.
6. Ilouemy noHOpHAsi MPUMECH HE BIUSIET HA YUCIIO JBIPOK?

A. Kaxnapiii aToM mpuMecu Aa€T 3JIEKTPOH. b. Kaxnpiii atom nmpumecu Aa€t
IBIPKY. B. Ilpu BBeA€HNH PUMECH YUCIIO JIEKTPOHOB YBEIMYHUBAETCS, A YHCIIO
JIBIPOK YMEHBIIIAETCS.
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I'. Yneno 251eKTpOHOB YMEHBILIAETCS, a YUCIIO IBIPOK YBEJINUMBAETCSL.
. Cpenu otBeTOB A-I" HET BEPHOTO.

7. Kakoii 35ieMeHT Hy»XKHO HCTOJIb30BaTh B KauecTBe nmpumecu Kk Ge, 4ToObl TPOBOAMMOCTh
€r0 OCYILECTBISIACH B OCHOBHOM JIBIPKaMu?

A. JIro0oit meTan. b. Jlro6oit HemeTa. B. Dnement ¢ Gomnbleit
BAJIEHTHOCTBIO.
I'. DnemeHT ¢ MEHbLIEH BaJIEHTHOCTBIO. JI. DneMeHT ¢ BaJICHTHOCTBIO, PaBHOU Ba-

neHTtHocTH Ge.

8. [louemy B MOJIyITPOBOJJTHUKOBOM JIM0JI€ OOpATHBIN TOK Mcue3arolie Mai?

A. TlpuxoHTakTHas 00JaCTh 00€IHAETCSI OCHOBHBIMU HOCUTEIISIMU 3apsi/ia.

b. IlpukonTakTHast 06;1aCTh 0OOTANIAETCS OCHOBHBIMUA HOCUTENISIMU 3apsijia.

B. HanpaBnenue nBrxkeHUS 3JIEKTPOHOB IPOTHUBOMOJIOAKHO HAITPABICHUIO TOKA.

I'. YMeHbLaeTcs 4uciao OCHOBHBIX HOCUTEIIEH 3apsia. 1. Cpenu otBeToB A-I'
HET BEPHOTO.

9. Kakoit npubop UCronb3yIOT ISl BHIIPSMIIEHUS IEPEMEHHOTO TOKA?

A. IlomynpOBOTHUKOBBIN JUOJ. b. Tpansucrop. B. Pe3u-
CTOp.
I'. Jlamna HakajmMBaHUSL. . Tpuon.

10. Kak o603HauaeTcst Ha cXxeMe BaKyyMHBIM TpUoA?

A.@ B. @ B._"_ I. ‘@ o+

11. Kakoit u3 rpaduxoB npesacrasisier coboit BAX tpuona?

ooy

» U —> U — > U —— U U
b. B. I. .

12. KakuMm 00pazoM 0cBOOOKTAIOTCS DJIEKTPOHBI U3 HEUTPATLHOTO aToMa MPU CaMOCTOsI-

TEJIBLHOM pa3psje B raze?

A. B pesynbrare 60MOapAHPOBKH TOJIOKUTEIHHBIMA HOHAMHU. b. B pesynbrare
MOHM3ALUU YIAPOM.

B. B pe3ynbrare TepMO3JIEKTPOHHON 3MUCCUM. I'. B pe3ynbrare
BIIEKTPOIN3A. J. Ilox nericTBUEM OIS MEXKIY aHOJIOM M KaTo-
JIOM.

13. YUto 13 nepeuncieHHOro HUKe He 0OOHAPYKUBAET 3aBUCUMOCTH CHUJIbI TOKAa OT MOJISIPHO-
CTH IPUJIO)KEHHOTO HANPSKEHUA?

A. ITonynpoBOAHUKOBBINA KPUCTAILIL. b. IlomynpoBoaHu-
KOBBIN IHOJI.
B. ITonynpoBOAHUKOBBIN TPAH3UCTOP. I'. BakyymHBIN quoz.

. Cpenu otBeToB A-I" HET BEpHOTO.
14. CxonbKO MOJIEKYJl BOJIOPOAA BbIIETUTCS Mpu mpomyckanuu depe3 pactBop HCl toka
cuioi 100 MA B TeueHue 16 c?

A. 107, B. 5-10%. B. 10", r.510%,
J. 1,6:10",
15. Kak HECaMOCTOATENBHBIN ra30BbId pa3psj CAEIaTh CAMOCTOATEIbHBIM?

A. YcunuTth JeiCcTBUE HOHU3ATOPA. b. IloMensTh montoca
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UCTOYHUKA.
B. YBennuuTe HanpskeHHe MEXAY aHOJOM U KaTOJIOM.
['. YBeauuuTh KOJMYECTBO raza B TpyOKe. . Cpenu otBeToB A-I”
HET BEPHOTO.
16. Kakoe MUHMMaJIbHOE 1O a0COJIOTHOMY 3HAYEHHUIO KOJMYECTBO AJIEKTPUUECTBA MOXKET
OBITH TTEPEHECEHO TOKOM Yepe3 DIICKTPOJIHUT?

A. 1,610 K. B. 3,2:10""° Ku. B. JTto60€ cKob
YIOJHO MaJIoe.
I". 3aBUCHT OT BpeMEHH IPOIYCKaHHs TOKA. J1. Cpey OTBETOB

A-I" HeT BepHOroO.
17. Kakue neicTBust Toka HabJIIOIAIOTCS TIPU MPOXOKACHUH €T0 Yepe3 MeTasut?

A. TemioBoe, XUMHYECKOE U MATHUTHOE. b. Xumnue-
CKO€ U MarHUTHOE.

B. TemoBoe 1 MarHuTHoE. I'. TennoBoe u XMMHUYECKOE. J1. Tonpko
MAarHUTHOE.

BAPUAHT 6.

1. KakuMu yactuiiamu co3aércst TOK B MeTaiuiax? Beioepute npaBuibHOE yTBEPKIACHUE.
A. DnexTpoHaMu M1 HOHaMH OOOUX 3HAKOB. b. MonamMu 0601X 3HAKOB.
B. DnekTpoHamMu M MOJ0KUTENBHBIMU HOHAMH. ['. DnekTpoHaMu 1 OTpULIATEIb-

HBIMU UOHAMH.

J1. TOIBKO 3JIEKTPOHAMU.

2. TloueMy yBenMYMBAETCS CONMPOTUBIECHHWE METallla MpU HarpeBaHuu? BwiGepute mpa-
BUJIbHOE YTBEPKICHUE.

A. YBeIUYMBaETCs CKOPOCTh IBUKEHUS AIEKTPOHOB. b. YBennuuBaercs 4ucio cBo-

OOJTHBIX 3apsJIOB.

B. YBenuuuBaeTcss ”HTEHCUBHOCTD KOJICOATEIILHOTO JBUYKEHUS 3apSXKEHHBIX YACTHII.

I'. U3MeHSI0TCA MEKaTOMHBIE PACCTOSTHUS. H.Cpenu otBeTOB A-I" HET BEpHO-

ro.

3. Kakoif u3 rpaduxkoB mnpeacraBisieT coOOH BOJIBT-aMIEPHYIO XapaKTEPUCTUKY MeTallia

pu R=¢gonst?

— > U — > U — > U ——— > U ——™ U
A b. B. I. .

4. Kakoii u3 rpadukoB mpecTapiser coooi 3aBucuMocTs p (T) 1 MeTana, Ipexoasiiero
B CBEPXIIPOBOJALIEE COCTOSTHUE?

N /A NG L
[—> T — T — T — T — T
A. b. B. I. .
5. TonynpoBoJHUK 00J1aJa€T MPEUMYLIECTBEHHO 3JIEKTPOHHOU MpoBoaUMOCThIO. Kakue
IPUMECH MPUCYTCTBYIOT?

A. Ilpumeceit Her. b. Co3nana paBHas KOHIEHTpALKsI IOHOPHBIX U aKIETI-
TOPHBIX TPUMECEM. B. JloHopHsle. I.
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AKUENTOpPHBIE. 1. Cpeau otBeTOB A-I" HET BEpHOTO.
6. [Touemy JOHOpHAs NPUMECH BIMUSET TOJIBKO HA YHCIIO 3JIEKTPOHOB MPOBOAUMOCTH?

A. Kaxaplid aTOM IpUMECH JAET SJIEKTPOH. b. Kaxnpiii aTom npumecu 1aét
IBIPKY. B. IIpu BBeAEHUM MPUMECH YUCIIO JIEKTPOHOB YBEIUUUBAETCS, & YHCIIO
IBIPOK YMEHBIIAETCS.

I'. Uncno 351eKTpOHOB YMEHBIIAETCS, & YUCIIO IBIPOK YBEIUYUBACTCS.

. Cpenu otBeTOB A-I" HET BEpHOTO.

7. Kakoii 3JIeMEHT HyHO HCII0JIb30BaTh B KauecTBe npumecu Kk Ge, yToObl OH 00J1a1a7 Jbl-

POYHOM IPOBOJUMOCTBIO?

A. JTro6oii meTa. b. Jlro0oit Hemera. B. DnemeHT ¢ MeHb1IER
BAJICHTHOCTBHIO.
I'. DnemeHT c Oosbllel BaJ€HTHOCTHIO. JI. DnemeHT ¢ BaJE€HTHOCThIO, paBHOW Ba-

nenTHocTH Ge.
8. Ilouemy TOK B MOIYIPOBOJHUKOBOM JUOJIE€ B OOPATHOM HAINPaBICHUU HCYE3aIoLIee Majl?
A. IlpuxoHTakTHas 00JaCTh 00€IHAETCSI OCHOBHBIMU HOCUTEIISIMU 3aps/ia.
b. IlpukoHTakTHas 00acTh 0OOTAIIAETCS] OCHOBHBIMU HOCHTEIISIMU 3apsiia.
B. Hanpasnenue nBrkeHMs 3JIEKTPOHOB IPOTUBOIOJIOKHO HAIIPABICHUIO TOKA.
I'. YMeHbIIaeTCs YnCII0 OCHOBHBIX HOCUTENEN 3apsa. . Cpenn otBeToB A-I'
HET BEPHOTO.
9. Kakoiif mpuOop UCHONB3YIOT JJIs1 OCBEIICHUS ?
A. TI'eneparop. b. duon. B. Tpanzucrop. I'. Pe3ucrop. .
JlaMIia HaKaIMBaHUS.
10. Kak o603HayaeTcst Ha CXeMe MOJTYNPOBOTHUKOBBIN TUO0?

PR ¥ e

11. Kakoii u3 rpaduxoB npeacrasisier coooit BAX meranna?

= AV
5 >
U U » U~— U U
A. b. B I. .
12. Kakum 00pazoM 0CBOOOKTAOTCS AIEKTPOHBI 3 KaToa B DJIEKTPOHHO-JIYIeBOU TPyO-
Ke?
A. B pe3ynbpTaTe MOHH3aLUU yIapOM.
b. B pe3ynbraTe 00MOapAMPOBKU KaTo/1a MOJIOKUTEIHHBIMU HOHAMHU.
B. Ilox nerictBUEM MMOJISE MEXKIAY AaHOJIOM M KaTOJIOM.
I'. B pe3ynprare TEpMOIEKTPOHHON dYMUCCHU. . B pe3ynbrare
AIEKTPOIIU3A.
13. YUto 13 nepeuncieHHOro HUKe He 0OHApYKUBAET 3aBUCUMOCTH CHUJIbI TOKA OT MOJISIPHO-

CTHU IIPUIIOKCHHOTO HaHpH)KCHI/ISI?

A. ITonynpOoBOAHUKOBBIN KPUCTAJLI. b. ITonynpoBoaHu-
KOBBIU JUO/I.

B. IlonynpoBOJHHUKOBBIN TPaH3UCTOP. I'. BakyymHbIil qu-
Ox.

. Cpenu otBeTOB A-I" HET BEPHOTO.
14. CxonbKO MOJIEKYJl BOJOPOAA BbIIETUTCS Mpu mpomyckanuu depe3 pactBop HCl toka
cuior 100 MA B TeueHue 16 c?
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A. 107, B. 5-10%", B. 10". I.510".
. 1,6:10".
15. BakyyM sIBJISIETCS JUAIEKTPUKOM MIOTOMY, YTO. ..

A. ero temmeparypa OYeHb HU3KA. b. B HEM OueHb HU3-
KO€ JJaBJICHUE.

B. Bce aTOMBI, HAXOAAIIKECS B BAKYYME, JIEKTPUUECKA HEUTPAJILHBI.

['. B HEM [TOYTH HET YaCTUIL BEIIECTBA. . Cpenu otBeToB A-I'
HET BEPHOTO.
16. Kakoe MMHUMaJIbHOE MO a0COIIOTHOMY 3HAYEHUIO KOJMYECTBO AJIEKTPUYECTBA MOMKET
OBITh IIEPEHECEHO TOKOM UYe€pPEe3 IIEKTPOIUT?

A.3.2:10" K. b. 1,6:10"° K. B. JIro60e ckoJb
YIOJHO MaJIoe.
I". 3aBUCHT OT BpEMEHH MIPOX0KIECHHS TOKA. J. Cpenu otBeToB A-T

HET BEPHOTO.
17. Kakue neiicTBUs TOKa HAOIIOAAIOTCS MPU MPOXOXKICHUH €r0 Yepe3 Bakyym?

A. TenjoBoe, XMMHUECKOE€ U MarHUTHOE. b. Xumunueckoe u
MAarHUTHOE.
B. TenioBoe u MarHuTHOE. I'. TennoBoe u XUMHUYECKOE. . Tonbko MarHuT-
HOE.
BAPUAHT 7.

1. Kakumu YaCTULIAMHU CO3J1a€TCS TOK B HOJIYHpOBOI[HI/IKaX? BBI6epI/ITe IIPpaBUJIILHOC YTBCP-
KACHUC.

A. TonapKo 3J1€KTpOHAMH. b.OnexkTpoHaMu U MOJNOKUTETbHBIMU
MOHAMHU.
B. DnextpoHamMu v OTpULIaTEIbHBIMA HOHAMM. I".Monamu 060MX 3HAKOB.

J1.OnekTpoHaMH ¥ MOHaMU 000OMX 3HAKOB.

2. [louemy ymeHbIIAeTCsl CONMPOTHBIIEHUE MOJYMPOBOJAHUKA NpU HarpeBaHuu? Bribepute
MIPABUJIBHOE YTBEPKICHHUE.

A. 3MmeHseTcss MEKaTOMHOE PacCTOSTHUE. b. YBenmnunBaercs 4ucio cBo-

OOJTHBIX 3apsJIOB.

B.YBennunBaeTcs MHHTEHCUBHOCTb KOJIEOATENBHOTO JIBUKEHUS 3apsKEHHBIX YAaCTHULI.

I'.YBenuuuBaeTcss CKOPOCTb ABUKEHHUSI DIIEKTPOHOB. J.Cpenn orBeToB A-I" HET Bep-

HOTO.

3. Kako#t u3 rpadukoB mpeacTaBisieT coO0N BOIBT-aMIEPHYIO XapaKTEPUCTUKY MeTasuia

nipu R#const?

R P A
u ———mU - * U u ———mU

A. b. B. I. .
4. Kakoit u3 rpagukoB npeactaBisieT coboii 3aBucuMocTts p (T) nmst anektpoauTa?

A

p p p p\ p/
——> T > T — T T A T
A. B. B. T. 1.
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5. IloaynpoBOJHUK 00JIaaeT MPEUMYLIECTBEHHO JIBIPOYHOM MPOBOAMMOCTHIO. Kakue npu-
MECH MPUCYTCTBYIOT B MOJYNPOBOAHUKE?

A. Co3naHa paBHasi KOHIIEHTPaLXs JOHOPHBIX U aKLIENTOPHBIX TPUMECEH.

b. JloHOpHBIE. B. AxuenTopHsle. I.
IIpumecen HeT.

. Cpenu otBeTOB A-I" HET BEpHOTO.
6. [Touemy akuenTopHasi IPUMECH BIUSET TOJIBKO HA YHCIIO IBIPOK B MOJYNPOBOAHUKE?

A. T.K. KaXIplil aTOM MPUMECH TAET ABIPKY.

b. Kaxxp1ii aToM npuMecu Ja€T 3J€KTPOH MPOBOAUMOCTH.

B. IIpu BBEIEHNH IIPUMECU YMCIIO JIEKTPOHOB YBEJIMYUBAETCS, & YUCIIO JBIPOK YMEHb-
I1aeTcsl.

I'. Yncio 351eKTPOHOB YMEHBIIAETCS, & YUCIIO ABIPOK YBEIMUUBACTCS.

. Cpenu otBeToB A-I" HET BEpHOTO.
7. Kakoil 31eMEHT Hy»HO HCHOJIb30BaTh B KauecTBE MpUMecH K Si, yTOObl OH MPHOOpEN

3JIEKTPOHHYIO MPOBOJAUMOCTH?
A. DneMeHT ¢ BaJ€HTHOCThIO, pABHOW BaJIEGHTHOCTH Si.

b. DnemenT ¢ O0bIlIEN BAIEHTHOCTHIO. B. DxemeHT ¢ MeHBIIIEN Ba-
JIEHTHOCTBIO.
I'. JIxo6oit MmeTa. J1. JIroOoii HEMETA.

8. [ToueMy B MOTYNPOBOJHUKOBOM JUOJIE «IIPSIMOM» TOK BEJIHUK?

A. YMEHbIIAETCs YUCIO HOCUTEIIEH 3apsia.

b. IIpukonTakTHas 06y1acTh 0OOTaIIAeTCs] OCHOBHBIMU HOCUTEIISIMU 3apsiia.
B. IlpukonTakTHast 00;1acTh OOEAHIETCS OCHOBHBIMU HOCUTEIISIMU 3apsijia.

I'. HanpaBneHue IBH>XKEHUS 3JIEKTPOHOB MTPOTUBOIOJIOKHO HAIIPABICHUIO TOKA.
J1. Cpenu otBeTOB A-I" HET BEpHOTO.

9. Kaxkoit mpubop UCToONb3yIOT ISl MOTy4YeHUs Tera?

A. T'eneparop. b. Jlamna HakanuBaHus. B.
Tpanzucrop.

I'. IToyrmpoOBOAHUKOBBIN AUOI. .
Pesucrop.

10. Kak o603HauaeTcst Ha cxeme MOTyIIPOBOJHUKOBBIN TPaH3UCTOP?

A.@ g B. é’? r.— A ‘@

11. Kakoit u3 rpaduxoB npencrasiser coboit BAX BakyymHoro nuozaa?

I II ‘[1; I 1/
— > / >
U u - U U

U
A. b. B. I. .
12. KakuMm 00pa3oM 0cBOOOKIAIOTCS JIEKTPOHBI U3 KaToAa B ra3opa3psaHoil Tpyoke?
A. B pe3ynbTraTe HOHU3AIUU YIAPOM. b. B pe3ynbraTe TepmMoanek-
TPOHHOU 3MHUCCHH.
B. Ilox nevictBueM mosist MEKJ1y aHOJIOM M KaTOJIOM. I'. B pe3ynbrare 351€eKTpoImn3a.

J1. B pe3ynbrare 60MOapIMpOBKH KaToAa MOJIOKUTEIbHBIMA HOHAMHU.
13. Yro 13 nepeyucieHHoro Huxe 0OHapyKUBAET 3aBUCUMOCTh CUJIbI TOKA OT MOJISIPHOCTH
MIPUJI0KEHHOTO HAIIPSKEHUS?
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A. Tpaunzucrop. b. duon. B. BakyyMmHbIi
TPHUO/L.

I'. l'azopa3psaHas TpyOKa. J1. Cpenu oTBETOB
A-I" HeT BepHOTO.
14. CxoybKO MOJIEKYJ XJIOpa BBIICTUTCS Mpu Tporryckannu yepe3 pactBop HCI Toka cumoit
100 MA B Teuenue 16 c?

A. 1,6-10°. B. 5-10". B. 10". r.5-10%.
J. 102
15. [ToueMy BakyyMHBIN 110 00J1a/1a€T OJHOCTOPOHHEH MPOBOIUMOCTHIO?

A. IIpu npssMOM BKIIFOYEHUHN TOK OOJIBIIIOMN.

b. Tlpu oOGpaTHOM BKJIIOUEHWHU TOJ€ aHOJA M Karoja HE JAaeT JJIEKTPOHAM 3aMKHYTh
LEIb.

B. T.x. BHyTpH 1012 BaKyyM. I'. T.x. 1Mo MOKHO BKJIFOYaTh TOJIBKO B OJTHOM
HaIpaBJICHUH. . Cpenu otBeTOB A-I" HET BEpHOTO.
16. Kakoe MUHMMaJIbHOE 1O a0COIIOTHOMY 3HAYEHHUIO KOJMYECTBO AJIEKTPUUECTBA MOXKET
OBITH IEPEHECEHO TOKOM Yepe3 BaKyyM?

A. 3aBUCHT OT BPEMEHHM IIPOIYCKAHMS TOKA. b. JIroboe ckoiib
YIOJHO MaJIo€.
B.3,2:10"" K. I.1,6:107" Ka. J. Cpeau 0TBETOB

A-I" HeT BepHOTO.
17. Kakue neiicTBusi Toka HabJII01at0TCs MPU MTPOXOXKJICHUU €T0 Yepe3 CBEPXIPOBOTHUK?

A. TemoBoe u XUMHUYECKOE. b. TennoBoe u MarHuTHOE. B. Toiubko
MarHuTHOE.

I'. XuMn4eckoe u MarHuTHOE. . TerutoBoe, xumu-
YECKOE U MATHUTHOE.

BAPUAHT 8.

1. Kakumu yactuniamu co3gaéresi TOK B Bakyyme? BriGepurte npaBuiibHOE yTBEPKICHHE.
A. DeKTpoHaMH U MOHAMU 00OMX 3HAKOB. b.OnexTpoHaMu M MOJIOKUTENb-
HBIMHA HOHAMH.
B. DnexrponamMu u OTpuLaTETIbHBIMA HOHAMM. I".Mlonamu 060MX 3HAKOB.

J1. TosbKO 3JIEKTpOHAMM.

2. IloueMy yMeHbIIIAE€TCS CONMPOTHUBIIEHHE METaJlJIa IPU €ro oxjaxaeHun? Beibepute mpa-
BUJIBHOE YTBEPKIECHUE.

A. YMeHbIIIaeTcsi CKOPOCTh JABUKEHUSI SJIEKTPOHOB. b. YMmenbmaercsa yucio cBo-

OOJTHBIX 3apsJIOB.

B. YMeHnbIm1aeTcss MHHTEHCUBHOCTD KOJICOATEIHHOTO JIBHXKCHUS 3apsDKCHHBIX YaCTHIL.

I'. U3MeHst0TCS MEeKaTOMHBIE PACCTOSHUS. J.Cpenu otBeToB A-I" HET Bep-

HOTO.

3. Kako#t u3 rpadukoB mpeacTaBisieT coO0N BOIBT-aMIEPHYIO XapaKTEPUCTUKY MeTasuia

nipu R=const?

I I I I\\ II/
—_—> U > ' U —_— > U —_— > U
A. U B. . 1.
B.

3. Kakoii u3 rpadukoB npeacTasiser coooit 3aBucuMocts p (T) mis moaynpoBogHrKa?
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A. b. B. I. .
5. IonynpoBoHUK 00JIa/laeT B paBHON Mepe AIEKTPOHHON U JABIPOYHON MPOBOJIUMOCTHIO.
Kakue npumecu npucyTCTBYIOT?
A. Co3naHa paBHast KOHIIEHTpaLXs JOHOPHBIX U aKLIENTOPHBIX TPUMECEH.
b. Ilpumecein Her. B. AxuenTopHsle. I'. Jonop-
HBIE.
. Cpenu otBeToB A-I" HET BEpHOTO.
6. [ToueMy JOHOpHAsI MPUMECH HE BIUSIET HA YUCIIO JBIPOK B MOIYTIPOBOJHUKE
A. Ilpu BBeEHUY NMPUMECH YHCIIO AJIEKTPOHOB YMEHBIIAETCS, a YUCIIO JIBIPOK yBEIUYMBA-
eTCH.
b. Ilpu BBe1eHNU IPUMECH YUCIIO JIEKTPOHOB YBEIUYUBAETCS, @ YUCIIO JBIPOK YMEHBIIAET-
Col.
B. Kaxapli1 aToM npuMecu Ta€T AbIPKY.
I'. Kaxxap1it aTom npuMecH Ja€T 3JIEKTPOH.
J1. Cpenu otBeTOB A-I" HET BEpHOTO.
7. Kakoil sjeMeHT HYKHO MCIOJIb30BaTh B KauecTBe mpumecu K (Ge, 4ToObl OH MpUoOpen
3JIEKTPOHHYIO MPOBOJAUMOCTH?
A. DIEMEHT ¢ BAJICHTHOCTBIO, paBHOM BaJieHTHOCTH Ge.
b. DnemeHT ¢ MeHbIIEH BaJIEGHTHOCTHIO.
B. DnemMeHT ¢ Gombliieit BaJ€eHTHOCTHIO.
I'. JIro6oit meTas.
J1. JIro0Ooif HeMeTalL.
8. [Touemy TOK B IOJIyITPOBOJTHUKOBOM JIOJI€ B 0OpAaTHOM HAIPaBJICHUH HCUe3aroiee Mai?
A. Hamparienue ABUKEHHUS 3JIEKTPOHOB MPOTHUBOIIOI0KHO HAMPABIECHUIO TOKA.
b. YMenbmaercs 4ucio OCHOBHBIX HOCUTENEH 3apsa.
B. IlpukoHTakTHast 00;1acTh 00OralaeTCsi OCHOBHBIMU HOCUTENISIMU 3apsijia.
I'. [IpukoHTakTHas 001aCTh OOEAHAETCS OCHOBHBIMU HOCUTENISIMU 3apsi/a.
J1. Cpenu otBeTOB A-I" HET BEpHOTO.
9. Kakoii mpuOop UCHONIB3YIOT JIJIsl YCUIICHUS TOKa?
A. T'eneparop.
b. Jlamna HakanuBaHus.
B. Pe3ucrop.
I'. TlomynpoBOIHMKOBBIN JUOM.
J1. Tpansucrop.
10. Kak o603Ha4yaeTcs Ha cxeMe BaKyyMHBIN 1O

AT+ B. @ g r. ¢> I[.@

11. Kako#i u3 rpadukoB npencrapiser coboii BAX rasoBoro paspsiaa?
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A. b. B. I.
12. Kakum 00pa3oM 0cBOOOXKIAIOTCS JIEKTPOHBI U3 KaTOJIa B AJIEKTPOHHO-TYy4€BOMl TpyO-
Ke?

A. B pesynbTaTe HOHU3AIUU YIAPOM. b. B pe3ynbTare 35eKTpoin3a.

B. Ilox nerictBueM MOJISI MEXKY aHOJIOM M KaTOJOM. I'. B pe3ynprare TepMo3IeK-
TPOHHOW 3MUCCHH. J1. B pe3ynbrare 60MOapIupOBKH KaToja MOJIOKUTEIbHBIMU
HOHAMHU.

13. Yro u3 IMCPCUNCIICHHOI'O HUXKC HC O6H&pY)KI/IBa€T 3aBUCHUMOCTH CHJIBI TOKA OT IIOJIAPHO-
CTH IIPHUIIOKCHHOT'O HaHpH)KCHI/IH?

A. Tpansucrop. b. I1onynpoBOOHUKOBBIN JUOM. B. BakyyMmHbII1
JTUO/I.
I'. DnexTpoHHO-TyueBas TpyOKa. . Cpenu oTBETOB

A-I" HeT BepHOTO.
14. CkoapKO MOJIEKYJ BOJOPOJA BBIAEIUTCS Npu mpomyckanuu vepe3 pactBop HCl Toka
cunoit 100 MA B TeueHue 16 c?

A.1,6:10%, B. 5-10". B. 107, . 510,
J. 102
15. KakoBa poib CETKM B BAKYYMHOM TpHOjie?

A. 3anupaer namiy. b. Yckopser neuxenue 3apsi-

KEHHBIX YaCTHII.
B. BeigenseT u3 nmoroka 3JeKTPOHOB caMble OBICTPBIE.
I'. YnopaBiisier HOTOKOM 3JIEKTPOHOB. J. 3amenisieT ABM>KEHUE 3apsi-
KEHHBIX YaCTHII.
16. Kakoe MUHMMaJIbHOE 1O a0COIIOTHOMY 3HAYEHHUIO KOJMYECTBO AJIEKTPUUECTBA MOXKET
OBITH NIEPEHECEHO TOKOM Yepe3 MeTa?

A.1,6:10" K. B. 3,2:10" K. B. JIroGoe ckomnb
YrOAHO Majoe.
I'. 3aBUCUT OT BpEMEHU MPOXOKICHUS TOKA. . Cpenu oTBETOB

A-I" HeT BepHOroO.
17. Kakue neWicTBHsi TOKA HaOMIOAAIOTCS MPU MPOXOKACHUHN €r0 Yepe3 pacTBOP AJIEKTPOIIH-
Ta?

A. ToJIBLKO MarHUTHOE. b. TerutoBoe u xumnueckoe. B. TemnoBoe 1 MarHUTHOE.
I'. Xumuueckoe 1 MarHuTHOE. Jl. TennoBoe, XUMHUYECKOE U
MAarduTHOE.
BAPUAHT 9.

1. Kakumu yactunaMu co3gaércsi TOK B dJieKTponuTax? Beibepure npaBUibHOE YTBEpXKe-
HHUE.

A. DnekTpoHaMH U HOHAMM 000MX 3HAKOB. b. Nonamu 000uX 3HAKOB.

B. DnexkrpoHamu U OTpULIATENbHBIMU HOHAMHU. I'. DyeKTpOHaMHM U MOJIOKUTEIb-

HbIMU MOHAMHU.

J1. TosbKO 351€KTpOHAMM.

2. [Touemy yBeIMYUBAETCS COMPOTUBIICHUE TOTYNPOBOJHUKA MPH €ro oxjiaxkaeHnu? BriOe-
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pUTE MPABUIBHOE YTBEPKICHHUE.
A. YMeHbI1aeTcsi BpeMs CBOOOTHOTO MpoOera 3apsKEeHHBIX YACTHII.
b. YMeHnbmaercs 4ucio cBOOOTHBIX 3apsIOB.
B. YMeHbI1aeTcss HHTEHCUBHOCTD KOJIEOATENBHOTO IBHYKEHHUS 3apsKCHHBIX YaCTHIL.
I'. U3MeHAI0TCSA MEKATOMHBIE PACCTOSTHUS. H.Cpenn orBeToB A-I'
HET BEPHOTO.
3. Kako#i u3 rpadukoB mpeacTaBisieT coO0H BOIBT-aMIEPHYIO XapaKTEPUCTUKY MeTajuia
npu R#const?

I\\ II/ I | |
— U — U —> U —> U _—
A. b. B. I. .
4. Kaxoit u3 rpadukoB npenacrasiser coooit 3apucumocts p (T) st Mmeramia, IpexXoasuiero

B CBEPXIIPOBOJAIIEE COCTOSHUE?

P/ p P\ P) L
[_. T — T — T > T - > T
A. b. B. T. 1.

5. IMonynpoBoaHuK oO0JagaeT MPEUMYIIIECTBEHHO SJIEKTPOHHON IMPOBOAMMOCTHIO. Kakue
PUMECH MPUCYTCTBYIOT?

A. Co3naHa paBHasi KOHICHTpAIUs JOHOPHBIX U aKIIEIITOPHBIX MTPUMECEH. b.
[Ipumeceii Her. B. JoHOpHBIE. I'. Akuenrtop-
HBIE. . Cpenu otBeTOB A-I" HET BEpHOTO.

6. [ToueMy akiienTopHast IPUMECH HE BIUSAET HA YUCIIO DJIEKTPOHOB?
A. Ilpu BBeIE€HUU MPUMECH YHUCIO 3JEKTPOHOB YBEIMYMUBAETCS, a YUCIO ABIPOK YMEHb-
aeTcsl.
b. Uucno 35meKTpOHOB YMEHBIIAETCS, @ YUCIO AbIPOK YBEITUYUBACTCS.
B. Kaxapiit aToM npumecH Aa€T 3JIEKTPOH. I'. Kaxxapiii atoM npume-
CH NAET IBIPKY.
. Cpenu otBeToB A-I" HET BEpHOTO.
7. Kakoit aieMeHT HY>KHO HCTOJB30BaTh B Ka4yeCcTBE MpuUMecH K Si, 4TOObI OH TpHOOpEn
MIPEUMYILIECTBEHHO ABIPOYHYIO TPOBOIUMOCTH?

A. DIEeMEHT ¢ BaJICHTHOCTBIO, PABHOM BaJICHTHOCTH Si. b. Dnemenrt ¢ 6ombIneii Ba-
JICHTHOCTBIO.
B. DneMeHT ¢ MeHbIIIEH BaJICHTHOCTBIO. I'. JIroOoii meTam. . JIro-

0ol HeMeTal.
8. [Touemy B OTyNPOBOAHUKOBOM JIMOJI€ TOK MPSAMOTO BKIFOUEHUS 3HAUUTEIICH?
A. YMeHbIIaeTCsl YMUCI0 OCHOBHBIX HOCUTEJIEH 3apsia.
b. HanpaBnenue nBUKeHUS IEKTPOHOB IPOTUBOMNOJIOKHO HAIIPABIECHUIO TOKA.
B. IlpukoHTakTHast 06;1acTh 00OralaeTCsi OCHOBHBIMU HOCUTENISIMU 3apsijia.
I'. [IpukoHTakTHas 001aCTh OOEAHAETCS OCHOBHBIMU HOCUTENSIMU 3apsi/ia.
. Cpenu otBeToB A-I" HET BEPHOTO.
9. Kaxkoit mpu0op UCTIONB3YIOT ISl BRIPSMIICHUS TIEPEMEHHOTO TOKA?
A. TI'eneparop. b. Jlamna HakaJMBaHMUSL. B. Pesucrop. I'. TpaH3u-
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CTOD. . Jwuon.
10. Kak o603HauaeTcst Ha CXeMe BaKyyMHBIA TPUO?

A. (i? g B.@ I. @ 1 i

11. Kako#i u3 rpadukoB npenacrapiser coooir BAX moaynpoBoIHUKOBOTO aruoa?

- U » U » U — > U — > U
A

: b. B. I. .
12. Kakum o0pa3om 0CBOOOKIAIOTCS DJIEKTPOHBI U3 KAaToJia B ra30pa3psiHON Tpyoke?
A. Tlox neiicTBHEM OIS MEXKY aHOJOM M KaTOJOM. b. B pe3ynbrare
ANEKTPOIIU3A.
B. B pe3ynbpTare 60MOapaAHpOBKY KaTOAa MOJO0KUTEIBHBIMUA HOHAMH.
I'. B pe3ynprare TepMOAIEKTPOHHON dYMHUCCHUMU. J1. B pesynbrare

VOHU3ALMH yIapOM.
13. Yto u3 nepeurcaeHHOro Huke OOHAPYKUBAET 3aBUCUMOCTh CHJIbI TOKA OT MOJISIPHOCTH
IPUJIOKEHHOTO HANIPSIAKEHUS?

A. Tpanzucrop. b. I1onynpoBOAHUKOBBIN THOM. B. Bakyywm-
HBIA TPUO/IL. I'. DnexkTpoHHO-ITy4YeBas TpyOKa. .
Cpenu otBeToB A-I" HET BEPHOTO.

14. CkoJbKO MOJIEKYJT XJIOpa BBIJEIUTCS MpHU npornyckanuu yepes pactBop HCI Toka cuoit
100 MA B TeueHue 16 c?

A. 1,6-10". B. 510", B. 10", I.510%%
J. 102
15. Yucrasa Bona siBisiercst audiekTpukom. [louemy Boanbiii pactBop NaCl sBisieTcst mpo-
BOJHUKOM?

A. Ilpu pacTBOpeHHH CONIM BOJa HATPEBAETCS 1 HOHU3UPYETCHI.

b. IIpu B3auMOAEHCTBUN C COJIBIO MOJIEKYJIBI BOJBI PACIAJAOTCs HA MOHBI BOAOPOJA U
KHUCIIOPOJA.

B. B pactBope ot mosiekyiibl NaCl oTpbIBarOTCS 2JIEKTPOHBI U IEPEHOCST 3apsijl.

I'. [Tocne pactBopenus conu mosiekysibl NaCl mepeHocsT 3apsibl.

J1. Conb B Bojzie pacnianaetcst Ha woHbl Na™ u CI'.

16. Kakoe MUHMMaJIbHOE 1O a0COIOTHOMY 3HAYCHHUIO KOJMYECTBO AJICKTPUUECTBA MOXKET
OBITh MEPEHECEHO TOKOM Yepe3 raz?

A. 1,610 K. b. 3,2:10"" Ku. B. JIro60€e ckonb
YrOJIHO MaJoe.

I'. 3aBucut ot Bpemenu nponyckanus Toka. [l. Cpeau orBeTtoB A-I" HET BEpHOTO.

17. Kakue neicTBUs TOKa HAOIIOAAIOTCS IPU MPOXOXKICHUHU Yepe3 MeTasli?
A. Tosmpko MarHuTHoE. b. TemnoBoe u XuMHYECKOE. B. TenoBoe u MarHuTHOE.
I'. XuMHu4eckoe U MarHUuTHOE. JI. TermmoBoe, XUMHUYECKOE M MArHUTHOE.

MaraurtHoe nmoJjie

Bomnpocs! qiis 00cy:xaeHnsi: MAarHUTHOE MoJie (OJHOPOJHOE, HEOAHOPOJHOE), BEKTOP HH-
JOYKIMA MAarHUTHOTO MoJisi, cuiia Amnepa, cuia JlopeHiia, MarHuTHasi TPOHUIIAEMOCTh Be-
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IIECTBA; COJIHEYHAsA aKTUBHOCTh, MATHUTHBIE OYPH.

3akoHoMepHOCTH: 3aKOH Amrepa, popmyiia cuiibl Jlopenna, mpaBuio OypaBuuka, MPaBUiIO
JIEBOU PYKH.

IIpakTnyeckoe npumMeHeHue cuibl Amrmepa, cuisl JlopeHa.

I[puHuunbl AeiicTBUSA NPUOOPOB U TEXHUYECKHX YCTPOIMCTB: 3JIEKTPOJIBUTATENS IOCTO-
SIHHOTO TOKA, YCKOPUTEIIS 3apSKEHHBIX YACTHIL, JTEKTPOU3MEPHUTEIBHBIX MPHUOOPOB.
@u3uyeckHe ONbITHI: OMBIT DpcTea, onbIT Amrepa

KauecTrBennsble 3agaun:

1. BHyTpeHHss1 NOBEPXHOCTh NIPUBOJHOTO PEMHS B PE3yJIbTAaTe TPEHUS O LIKUB IIpHOOpena
IIOJIOKUTENIBHBIN 3aps/. CylecTByeT JIJM MarHUTHOE 110JI€ BOKPYT BPAILAOLIErocst peMHs?
Otsert: [la. 3apsiapl, pacloJIOKEHHBIE HA TOBEPXHOCTH PEMHS, MMEIOT HAIIPaBJICHHOE JIBU-
xkeHue. [103ToMy pemMeHb B 11EJIOM MOXKHO pacCMaTpUBaTh KaK BUTOK KaTYyIIKH, IO KOTOPOM
TEUYET TOK.

2. B mmockocTr, NepneHANKYIIPHON PUCYHKY, PACIIONOKEH NMPSAMOW JJIMHHBIN ITPOBOAHUK.
Cuna Toka no Hemy Teu€T oT HaOmoaarens. M3o0pazure ogHy U3 JIMHUA UHAYKIHMH Mar-
HUATHOTO TMOJIA 3TOTr0 NMPOBOAHMKA. Kak HampaBiieHa 3Ta JTUHUS?

OtBeT: JIMHMS WHIOYKIUU SIBISETCS OKPYKHOCTBIO, JIEKAIIEW B IUIOCKOCTH PUCYHKAa WU
HAIIPaBJIICHHOW 110 YaCOBOM CTPEJIKE.

3. B miockoctu PHUCYHKA PACIIOJIOKCH KPYFOBOﬁ BHUTOK C TOKOM, HAIIPaBJICHHOM TaK, KaK
ITOKa3aHO Ha PUCYHKC.

O

Kyna HanpasieH BEKTOp MArHUTHOW MHAYKLWH I10JIS1 BUTKA B €70 NEHTPE?
OTBeT: K HaOJIIOJATEIO.

4. DIIEKTPUYECKYIO IIETb, COCTOAIIYIO U3 MPSIMbIX ITPOBOJIHUKOB, IIOMECTHIIM B OJTHOPOJTHOE
MarHuTHOE I0Jjie (CM. pUCYHOK).

3 4
= +
@ B —

2 1

Kyna namnpaBnena cuna AMiepa, AEHCTBYIOIIAs CO CTOPOHBI MAarHUTHOTO TIOJISI Ha TIPOBO/I-
HUK 1-27?
OTBeT: BBEPX B INIOCKOCTH PUCYHKA.

5. (BIIP) Mennblii pOBOAHUK MOJABECHIIM HA YIPYTUX MPYKUHKAX U TOMECTHIIA MEXIY
MTOJIFOCAMU MarHuTa (CM. PUCYHOK).

Kak uzmenurcs (yBeNMUUTCS, YMEHBIIUTCS, HE U3MEHHUTCS) MOAYJIb CH-
Jpl AMIepa M pacTsHKEHUE NPYKUHOK NPH W3MEHEHUM HalpaBJICHUS
IEKTPUYECKOr0 TOKA, MPOIyCKaeMOro 4depe3 mpoBogHuk? Cuila TOKa
4yepes MPOBOJHUK OCTAETCS HEU3MEHHOMU.

Oteer: Cuna Amnepa HE U3MEHMTCS, PACTSDKEHHE NPYXKUHOK YMEHb-
IIUTCA.
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6. DIEKTPOH BJIETEN B 3a30p MEXKY IMOJIOCAMU MarHUTa U JIBUKETCS TaK, KaK MOKa3aHO Ha
pucynke.Kyna Hanpasiena cuna JlopeHna, 1elCcTBYOIIAs Ha 3JEKTPOH?

OtBeT: oT HaOMIOAATEIS.

7. MOXHO 7T TPAaHCIIOPTUPOBATH PACKAJICHHBIE CTaJbHBIC OOJBAHKHU B I[EXE MeE-
TaJUTypTUYECKOT0 3aB0OJIa C MOMOIIBIO 3JIEKTPOMarHuTHOTO KpaHa?

OTBeT: MOXHO, ecliu uX Temmneparypa Huxe Touku Kropu (753 °C). B npotuBHOM
Clly4ae OHHU TMOTEPSIOT CBOM (DEpPOMArHUTHBIE CBOWCTBA M MPUMEHSTH IJICKTPO-
MAarHHUTHI HEIb3S.

PacuérHble 3agaun:

1. IIpoBoanuk ¢ TokoM 10 A u gmuHol 10 cM BUCUT HEMOJBH)XHO B OJJHOPOJTHOM MarHuT-
HOM T10J1e. JIMHUYM MHAYKIIMM MarHUTHOTO TIOJISI TIePIEeHIMKYJISPHBI MPOBOAHUKY. Macca
poBOJHMKA 5 T. UeMy J0JKeH ObITh paBeH MOJYJIb BEKTOpa MarHUTHON MHIYKIIMHU, YTOOBI
HHUTH, HA KOTOPBIX MOABEIICH TPOBOJHUK, OKA3aJIMCh HEHATIHYTHIMU?

Otset: 0,05 To.

S

=l

Y]

2. IIpoTOH BiE€TAa€T B OAHOPOJAHOE MAarHMTHOE MoJjie uHaykuuen 10 mTn u aBuxercs B HEM
M0 OKPYXHOCTH pagnycoMm 3 MMm. Onpeaenure CKOpoCThb, C KOTOPOU MPOTOH BIIETEN B Mar-
HHUTHOE TIOJIE.

Otser: 2,9 xm/c.

3amauu HA MeTObI HAYYHOT' O MIO3HAHUA:

1. (BIIP) Ha pucynke m300pa’keHa yCTaHOBKA JIJISi U3yYEHUS MOABEMHON CHIIBI JIEKTPO-
MarauTa. Karyiika anekTpoMarsura MmoJgKJIF04YaeTcsl K MCTOYHHUKY TOKA Yepe3 peocTar, Ipu
MIOMOIIM KOTOPOTO MOKHO H3MEHATH CHIIy TOKa 4Yepe3 AJIEKTPOMArHUT. DJIEKTPOMArHUT
CIOCOOEH MPUTITUBATh METALTUYECKYIO IIACTHHY C TPY30M.

1

|

Bam HeoOxoauMo mokasath, 4TO MOJBEMHAS CHUJIa JIEKTPOMArHuTa 3aBUCUT OT CHUJIbI TOKA,
MPOTEKAIOIIEro Mo ero ooMoTke. Meercs cieayroiiee 000py10BaHHE:

— Habop u3 10 rpy3os no 100 t;

— 3JIEKTPOMATHHT;

— peocrar;

— KJIIOY;

— UCTOYHHUK TOKA;

— COEJIMHUTENbHBIE MPOBO/IA.

B otBere: 1. OnuimmTe 3KCOEPUMEHTAIBHYIO YCTAaHOBKY. 2. OnUIINTE NMOPSA0K ACHCTBUN
IpU MPOBEJICHUU UCCIIECI0BAHUS.

Bosmoorcnoe pewenue.

1.Cobepém 11e1b, COCTOSIIYI0 W3 TOCJEIOBATEIBHO COCIMHEHHBIX HCTOYHHKA, KIIIOYa,
AJIEKTpOMarHuTa u peocrara. [1oa3yHOK peocTaTa YCTAaHOBUM TakK, YTOOBI €r0 COMPOTHUBIIC-
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Hue ObUIO0 MakCHUMaJIbHBbIM. K 3JIeKTpOMarHuTy MpuKperuisieM HauOoJbIee BO3MOKHOE KO-
JIUYECTBO T'PY30B.
2. Ilepememniast mON3yHOK peocTaTa, YMEHBIIAEM €ro conpotusieHue. [Ipu 3Tom mo 3akony
Oma cuiia Toka B 1ienu Bo3pacrtaet. [Ipukpemnisisi K 3JIeKTPOMaruuTy JOMOJTHUTEIBHO TPY3bl,
HaOJI0/1aeM YBEJIMUYECHHUE €ro MOABEMHON CUJIBI.
Tect o Teme «MarHuTHoe 1moJie»
Bapuanr 1
1. MarauTHOE 10JIe MOKHO OOHAPY>KUTH IO €ro JICUCTBUIO Ha ...
A. MesKkue Kycouku Oymarn B, ABHKYIIyIOCS 3apsKEHHYIO YaCTUILY
B. cTEKIIIHHYIO IOJIOUKY.
2. Cuna, ¢ KOTOPO MarHUTHOE MOJIE IEUCTBYET Ha IBUKYIIYIOCS 3apSHKEHHYIO YACTUILY

A. cuna Ammepa. b. cuna tpenus. B. cuia Jlopenua.

3. Ha pucynke n3o00paxeHsl 2 TpOBOJHUKA ¢ TOKOM. [IpoBOAHUKY ...

A. IPUTATUBAIOTCS >

b. orrankuBaroTcs /

B. HE B3aMMOICHCTBYIOT >

4. YKaxXuTe HalpaBJI€HUE BEKTOpPA CHJIBI, JICHCTI DIIETO Ha 3apsHKEHHYIO YAaCTHUIy, JBHU-
KYILIYIOCS B MATHUTHOM TIOJIE. 7

A. BrpaBo LSS O

b. Baus o B

B. Baeso. Mow oK

5. Bce BelecTBa B TOM WM MHOM Mepe 00J1a/1al0T MarHUTHBIMUA CBOMCTBaMU. UeM 3TO 00b-
SICHUTD?

A. JIro60¢€ BeIiecTBO COIEPKUT B OOJIBIICH UM MEIIeH Mepe MarHUTHUKH.

b. BHyTpr aTOMOB LHUPKYJIUPYIOT 3JIEMEHTAPHBIE JIEKTPUUECKHUE TOKU. Bcriencrsue nBu-
KEHUS DJIIEKTPOHOB B 3aBUCUMOCTH OT OPUEHTUPOBAHHOCTH ITHUX TOKOB BEIIECTBO B 0O0JIb-
el WJIM MEHbUIEH MEpE MPOSBISAECT MarHUTHbIE CBOMCTBA. B. Kakiplil 3J1EKTPOH CO31aET
MAarHuTHOE MoJie. B 3aBUCUMOCTH OT KOJIMYECTBA JIEKTPOHOB B BEILIECTBE 3aBUCHUT CTETIEHD
HAMarHW4€HHOCTH BEIIECTBA.

6. Ilo rpaduky (puc.l) onmpeaenute MarHUTHYIO MPOHU- IaeéMOCTh YyryHa TpPHU HH-

B,Tn

TYKIAH
_ 1,6

HaMarguuusaromiero mojisa By=1mTmn.

A. u=6*103. b. p=0,6. B. u=6*102. 12

7. Tpu OlMHAKOBBIE KATYIIKHA BKJIFOYEHBI MMOCIIEI0BATENb- 08 = HO B

ANEKTPUYECKYIO IIEMb MOCTOSTHHOTO TOKA: KaTymka 1- 6e3 o4 — cep-

JI€YHUKa, B KaTylIKe 2- aJlOMUHUEBBIA CEpJECYHUK, B Ka-

o o 1 2 B:mn
TyIIKE 3-)KEJIe3HbIM CepACYHUK. B Kakol KaTyllIKe MarHuT-

HBIA ITOTOK HAUMEHBIITHI?

A.1.B.2.B. 3.

8. Cramp Harpemu 10 t=1000°C. Ilpu HarpeBanuu oHa motepsia (EppPOMArHUTHBIE CBOM-
CTBA. DTH CBOMCTBA MOCJE OCTHIBAHMUS. ..

A. Boccranossarcsa. B. He BoccranoBsaTcs coBceM. B. BoccTaHoBATCS UMb B OUCHb MaJIoOH
YacTH.

9. ®eppoMarHeTUKU B JIEKTPUUECKYIO KaTyIIKY ...

A. BraruBarorcd. b. Beitankuparorcs. B. Hukaknx cui He BO3HUKAECT.

10. DnekTpoH, BAETEBIIMK B 00JaCTh OJHOPOJHOTO MArHUTHOTO MOJIs MEPHEHIUKYJISIPHO
JUHUSM MarHUTHOW WHIYKIUH, OyIeT. ..

A. JIBUTaTbCS 110 OKPYKHOCTH.
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b. /IBuratbcsi paBHOMEPHO U MPSMOJIMHENHO.
B. /IBuratscs o mapadoure.
I'. Konebarbcs BAOJIb OTHOM NIPSIMOMA

Bapuanr 2
1. BekTopHas XapakTEpUCTUKA MArHUTHOTO IOJIS 3TO. ..
A. MarHuTHast UHIYKUHS. B. 351eKTpOEMKOCTH B. MHIYKTUBHOCTS.

2. Cuna, ¢ KOTOPO MarHUTHOE MOJIE JEUCTBYET Ha MPOBOJHUK C TOKOM. ..
A. cuna Ammepa. b. cuna tpenus. B. cuia Jlopenua.

3. Ha pucyHke nzo0paxeHbl 2 MPOBOJHUKA C TOKOM. [IpoBOTHUKY ...
A. IPUTSATHUBAIOTCS

b. oTTankuBaroTCs

B. He B3aUMOAEHUCTBYIOT

4. YKaxuTe HamnpaBJI€HUE BEKTOpaA CH-

/

\ 4

JIbl, JEUCTBYIOIIETO HA 3a-

A

PSKEHHYIO YacTHUIly, ABHXKYUIYIOCA B MarHHUTHOM 7} noJie.

A. Brpaso ¢ é’ ¢t *3

b. Baus e e e

B. Breso. te e

5. HanpaBnenne cuibl JIopeHIa ONpenesstor o MpaBuiy. ..
A. IIpaBoOU pyKH. b. neBoii pyku. B. Jlenna.

6. B uém cymHoOCTh runores3sl Amnepa 0 MarHeTU3MeE BEIECTBa?

A. JIrob6oe BeliecTBO 00J1alaéT MarHUTHBIMU CBOMCTBaMH, TaK KaK y HUX HUMEIOTCS DJIEK-
TPOHBI.

b. MaruutHbpie CBOMCTBa JHOOOTO Tela OMPENETSIOTCS 3aMKHYTBIMU JIEKTPUUECKUMH TO-
KaM{ BHYTPH HETO.

B. JIroOble BemecTBa 001a1al0T MArHUTHBIMHA CBOMCTBAMH, TaK KaK OHH COCTOST W3 MarHHu-
THKOB.

7. Ilo rpaduky (puc.l) onpeaenure MarHUTHY IO BT
MPOHUIIAEMOCTD CTaJIU MPU UHTYKIIUU 16
HamarHn4duBaroniero nosi Bo=2mTo. 12 -
A. u=7*10%. B. n=0,7. B. p=7*102. ’ e

0,8

04

8. Tpu oMHAKOBBIE KATYIIKW BKJIFOYEHBI MTOCIEA0OBATEIIHHO B
AJIEKTPUUYECKYIO 1IETh MOCTOSIHHOTO TOKa: KaTymika 1- 6e3 cep- , 2 Bown
JeYHUKa, B KaTyIlKe 2- aJIOMUHHEBBIA CEpACYHUK, B KaTylike 3-

KEJIe3HBIN CepJIeYHHNK. B KaKoil KaTyIKe MarHUTHBIA TOTOK HAMOOJIBIIIHIA?

A.1.B.2.B. 3.

9. [louemy MarHUTOGOHHYIO IUIEHKY HE PEKOMEHAYETCS XPaHUTh BOJIU3H MPUOOPOB, B KO-
TOPBIX UMEIOTCS AJIEKTPOMArHUTHI?

A. TIn€nka nmox Bo3/A€CTBHEM MarHUTHOTO TOJIsl HArpeBaeTCsl.

b. [n€nka moTepsieT cnocoOOHOCTh HAMATHUYUBATHCS.

B. IInénka HamarHu4MBaeTcs, a Mpy 3aMKCH WK BOCHPOU3BEICHUH 3BYK OYyJI€T UCKAXKEH.
10. Yto Takoe Temnepatypa Kropu?

A. Temnepatypa, Bblllle KOTOpOH (heppOMarHUTHbIE CBOWCTBA BEIIECTBA UCUE3ALOT.

b. Temniepatypa, Bblllie KOTOpOH (heppOMArHUTHBIE BEIIECTBA HAMArHUUUBAIOTCS.

B. Temnepatypa, npu KOTOpOil (peppOMarHUTHHIE BELIECTBA Pa3MarHUYMBAIOTCS, HO TPU
YBEJIMYEHNUH TEMIEPATYPhI OMSITh MOI'YT HAMAarHUYMBAaThCS.
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Kpurepuu oueHku:

«5» - BBIIIOJIHEHBI MpaBUabHO 10 3a7aHUIT;
«4» - BBITIOJIHEHBI MIPABUIIBHO 8§ - 9 3a1aHMi;
«3» - BBITIOJIHEHBI IPABUJIBHO 6 - 7 3a1aHUl;
«2» - BBINOJHEHBI PABUJIBHO 5 3aJJAHUN.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

JI71s1 BBISIBJICHUS B CTQJIbHOM M3JICTIMN MEJIKUX TPEIIUH U BHYTPEHHUX Je(EKTOB €ero Hamar-
HUYUBAIOT TaK, YTOOBI JUHUM UHIAYKIIUM MArHUTHOTO TOJIS 3aMbIKAINCh BHYTPU H3JIEIIH.
3aTeM U37eIre MOJIUBAIOT MBUIBHOM BOJOW WJIM MBLJIOM C IPUMECHIO MEIbYANIIIETO JKEJe3-
HOTO Topomika. Kak 1Mo pacrosoKeHHI0 Y4acTHIl MOPOIIKAa MOXHO OOHApYX HUTh Je(PEKTHI
n3aeaus’?

IIpu cBapke U HaIUIaBKE AJEKTPOAHOMN JIEHTON OXBATHIBAIOIIUE €€ CUIIOBbIE MATHUTHBIC JIH-
HUU TIpU OOJIBIIMX CBAPOYHBIX TOKAX MEPEMENIAloT PacIyIaBJICHHBIM METalI B LIEHTPAIb-
HYIO 4aCTh BaJUKOB. [Touemy?

OO0sicHUTE HANMWYKE AYTOBOTO pa3psjaa MPU CBApKe B MPUCYTCTBUU ITOCTOPOHHETO MAarHHT-
HOTO 10J1s1 (2) U peppoMarHUTHBIX MaTepuaios (0)

DJIeKTPOMATHUTHASI MHAYKIMS

Bonpocsl 11 00Cy:KIeHHUsI: MarHUTHBIN TOTOK, 3JICKTPOMAarHUTHas MHIYKIMS (nanee —
OMMU), BUXpeBOE 3IEKTPUUECKOE T0JI€, CAMOUHIYKIHUS, HHYKTUBHOCTb, 3JIEKTPOMAarHuT-
HOE I10JI€

3aKOHOMEPHOCTH: ONPEACICHUE MArHUTHOIO MOTOKa, mpaBwio JleHuma, 3akon DMU,
OJIC uHayKIMY B ABMKYILIUXCS MPOBOJHUKAX, CBSI3b MArHUTHOT'O MOTOKA U WHIYKTHUBHO-
CTH KATYIIKHA C TOKOM, 3aKOH OMMW myisi caMOMHIYKIMU, SHEPTUS MArHUTHOTO TOJIA Ka-
TYLIKH C TOKOM.

du3nyecKue ONbITHI: 110 HAOMOeHHI0 DMU, caMOMHyKIIMH

KauyecTBeHHBIE 3a1aYH:
1. Ha pucyHnke moka3aHbl JBa crioco0a BpallleHHs IJIOCKOH paMKH B OJTHOPOJTHOM MarHUT-
HOM TIOJIE.

II

s

| R B J “[:Ul

>

Byner nu BO3HMKAaTh MHAYKUIMOHHBIA TOK B paMKe Ha pucyHke 1? ByaeTr nu BO3HMKATh
UHAYKIUOHHBIN TOK B paMKE Ha PUCYHKE 27
OtBer: ODMMU BO3HUKAET TOJIBKO B pAMKE Ha pUCYHKE 1.
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3. IlocTOsIHHBIM MarHuT nepeMearOT OTHOCUTEIIbHO 3aMKHYTOI'O IPOBOAAIICTO KOJIb-
IIa TaK, KaK IMOKa3aHO Ha pUCYHKEC.

Ornpenenute HaNpaBICHUE UHAYKIIMOHHOTO TOKA B KOJIbIIE.

OTBeT: 10 YacOBOM CTpeJIKe

3. B 0HOpOJTHOM MarHUTHOM TI0JI€ JBUKETCS MPOBOJHUK TAK, UTO CKOPOCTh €T0 JIBUXKE-
HUSI TIEPIICHAUKYJISIPHA CHJIOBBIM JIMHUSM MarHUTHOTO 1oJist. CKOPOCTh MPOBOTHUKA YBeE-
JUYUBAIOT B 9 pa3 Mo CPaBHEHUIO C MepBOoHAYaIbHOW. Kak ¥ BO CKOJIBKO pa3 U3MEHUTCS
MOJTyJIb HAIPSI’KEHHU S, BO3HUKAIOIIETO Ha KOHIIAX MPOBOAHUKA?

OtBert: yBenuuutcs B 9 pas.

4. DnekTpuueckas 1erb coOpaHa 1o cxeMme, IPeJACTaBIeHHON Ha PUCYHKE.

|
F i}

ComnpoTuBIieHHE yJacTKa HENH | paBHO CONMPOTUBIIEHUIO yJacTKa enu 2. CpaBHATE TOKH,
KOTOPBIE MOKAXYT amrepMeTpbl A; 1 A, cpa3y NocJie 3aMbIKaHUS KIIFOYa.

OtBeT: amriepMeTp A OKaKET MEHBIIUHN TOK.

Pacuyérnble 3a1aun:

1. B ogHOpOJHOM MarHMTHOM IOJI€ PACIIONIOKEHA MPOBOJIOYHAS paMKa B opMme HpsMo-
YTOJIBHUKA CO CTOPOHAaMH 4 ¢cM U 5 cM. Mozysib BEKTOpa MHAYKIUYA MArHATHOTO IOJIS pa-
BeH 20 mTi. Pamka pacrionoskeHa Tak, YTO CUJIOBBIE JINHWUA MarHUTHOTO NOJI NIEPIEH/IN-
KYJISIpHBI €€ IUI0CKOCTH. YeMy paBE€H MarHUTHBIN TOTOK Yepe3 pamKy?

Otgert: 40 MmxB0

2. MarautHslil noTok uepe3 pamky Mensiercst ot 40 mB6 1o 10 mB6 3a 0,15 c. Uemy paBHa
OJ1C mHayKINMH, BO3HUKAIOIIAS B PaMKe?
Otset: 0,2 B

3. IIpoBonounas pamka conpotusiiearneM 0,1 OM pacronokeHa B OJHOPOJHOM MAarHMT-
HOM I10JI€, MOZYJIb BEKTOPa MAarHUTHOM MHAYKIUU KOTOPOIO0 YMEHBIIAETCS CO CKOPOCTHIO
0,2 Tn/c. Ilnomans pamku pasaa 0,05 M2, JIMHMHM MardHMTHOW MHAYKIMH IIEPIEHIUKY-
JSpHBI MIIOCKOCTH paMku. Onpenenure 3/IM MHAYKUMU, BO3HUKAIOLIEH B paMKE U CUITY

MHIYKIHOHHOTO TOKA.
Otser: 102 B; 0,1 A.

4. Onpenenute ckopocth camoiniéra Cyxoit Cynepmxer-100, eciiv Ha KOHIIAX €ro KPbUIHEB
qHoi 27,8 m Bo3HukaeT DJIC unaykuun 33 B. CaMon€T JIETUT TOPU3OHTANIBHO. BepTu-
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KaJbHasi COCTAaBJISIONIAS MHYKI[UH MAarHUTHOTO oJist 3emiu 5 mTor.
OtBer: 237 M/c

5. Ilo ropu3oHTaNBHBIM pENIbCaM, PACIOJIOKEHHBIM B BEPTUKAIBHOM MAarHMTHOM IIOJIE C
MOAyJieM BeKTopa MarHuTHON nHAyKunu 200 MKTH, CKOJIB3UT NPOBOJHUK JIMHOU 0,2 M.
Koniel penbcoB 3aMkHYTHl Ha pe3uctop conpotuieHueMm 0,1 Om. CKOpOCTh JBHXKEHUS
MPOBOHMKA IOCTOSIHHA U paBHA 5 M/C.

X X)X X

YeMy paBHa CHJIA TOKA, IPOTEKAIOIIETO YEPE3 PESUCTOP?
OtBet: 211073 A

6. IIpu nporyckanum depes3 KaTylKy TOKa CHIIOW 3 A MarHWTHBIM MOTOK BHYTPH HEE CO-
ctaBui 15 MB0. Onpenenvre HHAYKTUBHOCTh KaTyIIKH.
Otset: 5 Ml H.

7. B karymke nHAYKTUBHOCTBIO 0,5 MI'H 3a 2 ¢ cuna Toka ymeHbmaerca ot 15 mo 5 A.
Uemy paBHa DJIC caMOMHIYKIIMY, BOBHUKAIOIIEH B KaTyIIKe?

OtBert: 2,5 MB.

8. Ilpu mpoxX0kKAEHUU TOKA Yepe3 KaTylmKy HHAYKTUBHOCTHIO 200 MKI H 3HEpTHsi MarHUT-
HOTO MOJIS KaTylIKKU coctaBuia 2,5 M/x. Onpenenure cuily Toka B KaTyIIIKE.

Otser: 5 A.

I'papuueckue 3agaum:

1. MarHuTHBIN NOTOK B METAJTMYECKOM KOJIbIIE MEHSIETCS IO Tpaduky:

P, B(_’)‘
O

44

2

Onpenenute Mmoaysib DJIC UHIYKIIMU, BOSHUKAIOIIEH B KOJIbIIE B IPOMEXKYTKAX BPEMEHH:
) (0;2)c

2) (2;4)c

3) 4 6)c

OtBet: 1)2B;2)4B;3)0

2. Ha xene3Hblil cepieuHUK HAJEThl IBE€ KaTYIIKH, KaK MOKa3aHo Ha pucyHke. [lo npaBoi
KaTyIIKE MPOIMYCKAIOT TOK, KOTOPBI MEHSIETCS COIIACHO MPUBEAEHHOMY IrpaduKy.
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Bribepute Bce BEpHbBIE OTBETHI.
1) B cepaeunuke B npoMexyToK BpeMeHH OT 0 10 4 ¢ CylIecTByeT MarHUTHOE I10JI€
2) MHayxkuust MarHUTHOTO TOJISA, CO3JaBaeMOro MPaBoil KaTyIIKON, IOCTOSIHHA B TeYe-
HUE BCETO BPEMEHU HAOJII0ICHUS
3) B uenu karymiku, n300pak€HHON HAa PUCYHKE CIieBa, CYIECTBYET MHIYKIIMOHHBIN
TOK B TEUEHUE BCEr0 BPEMEHH HAOIIIOIEHUS
4) B karymuike, n300pak€HHOM Ha PUCYHKE CJeBa, MaKCUMaJIbHBIA TOK HA0JIIO1aeTCs B
MIPOMEXKYTKE OT 3 110 5S¢
5) B mpomexytkax Bpemenu (0; 1) ¢ u (2; 3) ¢ MHAYKUMOHHBIA TOK B KaTyIlIKe, U300-
paXEHHOW HAa PUCYHKE CJIEBA, UMEET Pa3JINYHOE HAMPABIICHUE
Otser: 1,4, 5

3axa4yu HA MeTOAbI HAYYHOI'O MO3HAHUA:
1. (BIIP) Ha pucyHke mpeacTaBieHa yCTaHOBKA MO UCCIEIOBAHUIO SBJICHHS 3JIEKTpOMar-
HUTHOM MHAYKUMU. B KaTylmky WHIyKTUBHOCTH 2 BHOCST KaTylIKy |, IO KOTOpO#l IpoTe-
KaeT MOCTOSIHHBIN TOK. IIpu 3TOM B 0OMOTKe KaTylIKu 2 BO3HMKAET MHIYKIIMOHHBIN TOK,
KOTOPBIA (pUKCUpyETCsl aMIepMeTpoM (Ha mikaie kotoporo «0» nocepenune). B ycranos-
K€ MOXHO M3MeHATh DJIC UCTOYHUMKA TOKA.

Bam HEeoOXxomauMo ucclie[oBaTh, 3aBUCUT JIM HANpaBlIEHWE WHAYKIIMOHHOTO TOKA, BO3HU-
KaIOIIEro B KaTymiKe 2, OT BEIWYMHBI MOJYJISl BEKTOpa MArHUTHON MHIYKIINH, TPOHU3bI-
BaroIero Katymky 2. meetcs cnemytoiiee 000py1oBaHHE:

— JIBE KaTYIIIKH,

— amnepmMmeTp (Ha 1mKajae Koroporo «0» mocepeanHe);

— UCTOYHUK TOKa,;
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— KJIIOY;

— COCMHUTEIIbHBIE TTPOBOJA.

B otBere: 1. Onuiunre 3KkCIepUMEHTANBHYIO YCTAaHOBKY. 2. OnuIuTe nopsaoK AeHCTBUN
[IPU MPOBEAECHUH UCCIIETOBAHUSA.

Bosmoorcnoe pewenue.

1. Karymky | coenmHuM ¢ MCTOYHUKOM 4depe3 Kirod. Karymky 2 coequHuM ¢ amnepMeT-
pom.

2. B onpite uzmensieM DJIC ucrounuka. [lo 3akony OMa B enu Karymku 1 u3meHsercs
ToK. ClieIoBaTelIbHO, U3MEHSETCS BEJIMYMHA MArHUTHOW WHIYKIIMH, TMPOHU3BIBAIOIIETO
katymky 2. [Ipu u3amMeHeHun BeTUYrHBI MOYJIS BEKTOpAa MATHUTHOM MHAYKIIMM Ha0II01a-
€M TMOSIBJICHUE MHAYKIIMOHHOTO TOKa B KaTymike 2. [Ipu Bo3pacTaHuu 1 yObIBAHUU MOIYJIS
BEKTOpA MarHUTHON MHAYKIWHA UHAYKIIMOHHBIN TOK UMEET Pa3INYHOE HAIIPABJICHUE.

2. (BIIP) Ha ypoxke yuuTenb MpoOBEN OMBIT, CX€Ma KOTOPOTO MPEJICTaBlIeHa HA PUCYHKE.
OH nmapasnienbHO COeIMHWII JIBE OJMHAKOBBIE JaMIibl | ¥ 2, K OJIHOW U3 HUX MOCJEI0Ba-
TEJIbHO MOAKJIIOUMII KaTyIIKy ¢ OOJBIIMM KOJMYECTBOM BUTKOB U cepaeyHukoM. [lpu 3a-
MBIKaHHWH LETH JIamIIa | 3aropaiack paHbIlI€ JIAMIIBI 2.

Kakoi1 BBIBOJI MOKHO c/ieiaTh HA OCHOBAHWM JAHHOTO OMbITa?

Bosmoorcnoe pewenue.

[Ipu 3aMbIKkaHnM KJTrO4a B Karymike Bo3HUkKaeT J/]C caMOMHIyKIMK, HAIPaBJICHHAS TIPO-
tiB /]C ucTouHUKA

TecT Mo TeMe «IIEKTPOMATHUTHASL HHIYKIMS»

Bapuanr 1

1.5IBieHrE BO3HUKHOBEHHUSI JIEKTPUUECKOr0 TOKA B KaTYIIKE C 3aMKHY-
TBHIMH BbIBOJIAMH TP BHECEHUU B HEE ITOCTOSIHHOTO MarHuTa Ha3blBaeTCA

A. MarnuTHOM UHAYKIIMEH

b. DnexkTpocTaTudecKko HHIYKIUEH

B. DnexTpoMarHuTHOW WHIYKIIUEH.

I'. Camounaykuuen

2. IIpy U3MEHEHUAX CO BPEMEHEM MarHUTHOTO o II0TOKa  yepes
KOHTYpP B COOTBETCTBUHU C T'paUKOM MOJYJb OJ1C nHaykuun
B KOHTYpE MM MHHUMAJIbHOE 3HAYEHUE B MIPOMEKYTKE
BpPEMEHHU

A.0-t

b.t_t

B.t)_t;

T.t3.t 0
3. [Ipunnun aeicTBus TpanchopMaTopa OCHOBAH Ha SIBJICHUU:

A. BJIEKTpOMarHuTHOM UHAYKIUU.  B. anmekTponuza. B. TepMO3JIEKTPOHHOM 3MUCCHUM.
4. B n1Ba MEIHBIX KOJIbLIA IO OYEPEIU BBOASIT MarHut. [lepBoe KOJblIo Liesi0e, BTOPOe pas3-
pe3anHoe. THOyKIIMOHHBIN TOK TEYET. ..

t b ot 7]

A. B IE€pBOM KOJIBIIE. b. BO BTOpOM KoOJibIle.  B. HM B OJTHOM U3 KOJIELL.
5. B 3akone camounaykuuu DJ[C caMOMHIYKIIMU MPSIMO TPONOPIIMOHAJIBHA ...
A. CKOpOCTHY W3MEHEHHS] MAarHUTHOTO MOTOKA. b. conpoTuBnenuso.

B. ckopocTh UI3MEHEHUS CUJIbI TOKA.
6. B xaTymke MHIYKTUBHOCTH 2 ['H 35IeKTpUYecKuil TOK 4 A CO30a€T MarHUTHBIM TOTOK,
PaBHBIN:

A.0,5B6 Bb.2B6 B. 8 BO I'.16 B6
7.2OHeprusi MarHUTHOIO MOJIsl KaTymKW MHAYKTUBHOCTHIO 100 I'n mpu cune toka 10 A
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paBHaA: tIJA

A. 0,1 JTx. b. 10 Tx. B.1000 JIxK.

I'. 5000 Tx
8. IIpn paBHOMEpPHOM YMEHBIIEHUN MATrHUT- HOro 1IO-
Toka yepe3 koHtyp ot 0,3 B6 no 0,1 BO 3a 0,1 ¢ B
KOHType Bo3HUKaeT DJC MHAYKIMH, paBHAS:
A. 4 B. b.2 B. B.0.04B. TI. 0,02 B..
9. Kak u3aMeHUTCS SHEPrusi MATHUTHOTO TOJIS KOHTYypa
IIpU YBEJIMYEHUU CUJIbI TOKA B HEM B 4 paza? 0
A. VYBemnuurcs B 4 pa3sa. b. Ywmens- muTes B 4
pa3sa.
B. YBenuuurcs B 16 pas. I'. YmenbmuTes B 16 pas.

10.Kak u3meHunach cuiia Toka B KOHTYPE, €CJIM YHEPTUSI MATHUTHOTO TOJISl YMEHBIINIACh
B 4 paza?

A. VYBemnuwniace B 4 paza. b. Ymenpmunace B 4 paza.
B. YBenuuunace B 2 pasa. I'. Ymenbmmnace B 2 pasa.
Bapuant 2

1.5IBneHre BO3HUKHOBEHHMS JICKTPUUYECKOTO TOKA B KAaTYHIKE C 3aMKHYTBIMU BBIBOJAMH
IIPY BHECEHUU B HEE MOCTOSIHHOTO MAarHUTa HAa3bIBACTCH. ..

A. MArHUTHOW MHIYKIUEH.

b.asexTpocTaTiyeckon MHIYKIUEN

B.anexTpoMarsuTHOM UHIAYKIIUEH.

I'.camonHnykuueun

2. ITpyuHumMn neicTBUsl reHepaTopa MEPEMEHHOTO TOKa OCHOBAH HA SIBJICHUU:

A. 3JIEKTPOMarHuTHOM UHAYKIUU.  b. anmekTponuza. B. TepMO3JIEKTPOHHON 3MUCCHUH.
3. IIpu u3MEHEHHUsIX CO BPEMEHEM MAarHUTHOI'O MOTOKAa 4Y€pe3 KOHTYP, B COOTBETCTBUH C
rpadukom, moayib IIC MHAYKIMK B KOHTYpPE UMEN MAKCUMaJIbHOE 3HAYEHUE B MIPOME-
KYTKE BpEMEHU

A.0—-t b.t;_t, B.to t3 I'.t3.14

4. OauH pa3 KOJIbLIO MaJAaeT HA CTOAIIMNA BEPTUKAIBHO MOJOCOBOM MarHMUT Tak, YTO Haje-
BaeTCs Ha HEro, a BTOPOM pa3 Tak, YTO MPOJIETAET MUMO HETO.

[1nockocTh KOJIbIIa B 000MX CIy4asix TOpU30HTAIbHA. TOK B KOJIbIE BO3HUKAET.

A. B 000X CiTyJasix. B. TonapKO B epBOM cityuae.

B. TOJIBKO BO BTOPOM CiIy4ae.

5. B 3akone anextpomMarautHOoM nHAYKIUKA IJ1C HHAYKIUY NPSMOIPONOPIIMOHANIBHA. . .
A. CKOPOCTH W3MEHEHHS] MAarHUTHOTO MOTOKA. B. conpoTusnenuio.

B. ckopocTr UI3MEHEHUS CUJTBI TOKA.

6. B karynike uHIyKTUBHOCTH 4 ['H 35eKTpuueckuil TOK 2A c03/a€T MarHUTHBIM MOTOK,
PaBHBII:

A. 0,5 B6. b. 2 B6. B. 8 B6. I'. 16 BO

7.OHeprusi MarHUTHOTO MOJIs KaTyIIKKA MHAYKTUBHOCTHIO 200 I'H npu cuiie Toka

SA paBHa:

A. 0,1 [Ix. b. 10 [Tx. B.1000 Ix. I'. 2500 dx

8. IIpyu paBHOMEPHOM YMEHBIIICHUHM MAarHUTHOTO MOToKa 4epe3 KoHTyp oT 0,5 BO6 mo 0,1
B6 3a 0,2 ¢ B koHTYype Bo3HukaeT D/]C unayKuuu

A.4B. b. 2 B. B. 0.04 B. I.0,02B

9. Kak M3MEHMTCSl PHEPIHsi MAarHUTHOTO TOJIsI KOHTYpa MPU YMEHbBIIEHUU CUJIbl TOKA B
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HeM B 4 paza?

A. YBenuuurcs B 4 pasa. b. YMenbmntes B 4 pasa.

B. YBenuuutcs B 16 pas. I'. Ymenbmutcs B 16 pas.

10.Kak n3amMeHmnacey cuia TOKa B KOHTYPE, €CIIA SHEPTUsl MATHUTHOTO TOJISI YBEJIMYMIIACh B
4 paza?

A. YBennuuiacsk B 4 pasa. b. YMenbmnnace B 4 pasa.

B. YBenuuunace B 2 pasa. I'. Ymenbmmnace B 2 pasa.

Kpurepuu oneHku:

«5» - BBITIOJIHEHBI TTpaBujibHO 10 3a1aHuii;
«4» - BBITIOJIHEHBI MTPABUIIBHO 8 - 9 3agaHuii;
«3» - BBITIOJIHEHBI IPABUJIbHO 6 - 7 3a/1aHUM;
«2» - BBIIIOJIHEHBI MMPABUJIbHO 5 3aJJlaHUM.

JlaGoparopHasi padora «3y4yeHue sIBJICHUSA IJIEKTPOMATHUTHOM HHAYKIMU).

I.[e.m; paGOTbII HCCICAOBATH SBJICHHUC BJIGKTpOMaFHHTHOﬁ HHAYKOHUH, IIOBTOPUB OIIBITHI
<Dapazxe;1 CACJIaTb BBIBO/.

OO0opynoBaHMe: UCTOYHUK NMUTAHUS, MIJUTMAMIIEPMETP, KaTYIIKH C CEPJICYHUKAMHU, OY-
rooOpa3Hblii MAarHUT, BBIKIIOYATEIh KHOIIOYHBIM, COCIMHUTEIbHBIE TTPOBOJA, MaTHUTHAS
CTpeJika (KoMIiac), peocrar.

TpeHnpoBOYHbIE 32 JaHUA  BONPOCHI

1. 28 aBrycra 1831 r. M. ®@apaneit

2. B 4eM 3aKJIF04aEeTCs ABJICHUE DIEKTPOMArHUTHON MHYKIIMH?

3. MarauTtHeiM TOTOKOM @ Yepe3 NOBEPXHOCTH IUIOIIABI0 S HAa3bIBAIOT
4. B kakux enuHunax B cucreme CU nsmepsrorcs

a) MHIYKIMSI MarHUTHOTO 10151 [B]=

0) marHuTHBIN oTokK [D]=

5. IlpaBuino JleHna no3BossieT ONpeeInuTh

6. 3anumure GopMyiy 3aKOHA AIEKTPOMArHUTHON MHIYKIIMH.

7. B yem 3aximrovaeTcst pU3MUECKHUi CMBICIT 3aKOHA JICKTPOMArHUTHON WHTYKITHH?

8. Tlouemy OTKpBITHE SIBICHUS SJIEKTPOMATHUTHOM UHAYKIIUK OTHOCST K pa3psiiy BEJH-
YalIMX OTKPBITUN B 00s1acTu pusuku?

IloaroToBKa K NPOBEIEHUI0 PA0OTHI.

1. BcTaBuTh B OIHY U3 KAaTyLIEK XKEJIE3HBIM CEpACUYHHK, 3aKpenuB ero raiikoi. Iloakiro-
YUTh 3Ty KaTyLIKy 4epe3 MUJUIMAMIIEPMETP, PEOCTaT U K04 K UCTOYHUKY IUTAHUS.
3aMKHYTh KJIFOY U C IOMOILBIO MAarHUTHOM CTPEJIKK ONPENEIHUTh PACIIONIOKEHUE Mar-
HUTHBIX TIOJIFOCOB KaTYIIKH C TOKOM. 3a()MKCHUpPOBaTh, B KaKyl0 CTOPOHY OTKJIOHSIETCA
IpU 3TOM CTpelika MILIHammnepMerpa. B nanbHelieM mnpu BBINOJIHEHUU PabOTHI
MOXXHO OYJEeT CYIUTh O PACIOJOXKEHHH MAarHUTHBIX IMOJIIOCOB KAaTYIIKA CTOKOM IO
HAIIPABJICHUIO OTKJIOHEHHS CTPEJIKM MIJIJIMAMIIEPMETPA.

2. OTKJIIOYMTH OT LEMH PEOCTaT M KIK0Y, 3aMKHYTh MWIJIMAMIIEPMETP Ha KaTyIIKy, CO-
XPaHUB MOPAAOK COCIUHEHHUS UX KIIEMM.

[IpoBeneHue s3KCIepUMEHTA.
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1. TlpuctaBUTH CEpACYHHUK K OJHOMY U3 MOJIOCOB AYrOOOpa3HOTO MarHUTa U BJIBU-
HYTb BHYTpPb KaTyIIKH, HA0II01asi OTHOBPEMEHHO 3a CTPEJIKON MUJUTMaMIIEpPMETpa.

2. IloBTOpUTH HAOIIOACHHE, BBIBUTAS CEPICUHUK U3 KAaTYyIIKH, a TAKXKE MEHSS MOJIO-
ca MarHura.

3. 3apucoBaTh CX€My OIbITAa U IPOBEPUTH BHIIIOJIHEHKE MTpaBuja JIeHIa B KaXX10M
ciydae.

4. PacnoJioKUTh BTOPYIO KaTYLIKY PSIZIOM € IEPBOM TaK, 4YTOOBI UX OCH COBIAJAIIH.

5. BcTaBuT B 00€ KaTyIIKH >KEJIE3HbIE CEPJICUHUKU U TPUCOCIUHUTD BTOPYIO KaTYIIKY
Yepes3 BBIKIKOYATENb K HICTOYHUKY MUTAHUS.

6. 6.3aMbIKast ¥ pa3MbIKas KIIt04, HaOJt0/1aTh OTKJIOHEHHE CTPEIKU MUJUITMAMIIEPMET-

pa.
7. 3apucoBaTh CXeMY OIbITA U IPOBEPUTH BHINIOJIHEHUE MpaBuiia JIeHa.

KOHTpOJIbHaﬂ paﬁoTa «MarnurTHoe 1oJie. BJIeKTI)OMaI‘HI/ITHaH HHAYKIUSD»

Bapuanr 1

1. [To xako# u3 NpUBEACHHBIX HIKE (OPMYJT MOKHO PACCUUTATH MOAYJb UHIYKIIUU
MAarHUTHOTO NOJISI B JJIMHHOTO MPSIMOJIMHENHOTO IPOBOAHUKA C TOKOM /, KOTOPBIM HAX0-
JIATCSI B BAKYyyMe?

1 I 1
B. B Myl B. B Hol | . B= Hy

A B:/J/'IOI.
ro 271 271 Tr

2.MeTannmyeckoe KOJIbII0O HAXOAUTCS B MArHUTHOM I10JI€, HAIPABIEHHOM BJIOJIb €0 OCH.
Ha xaxoM U3 pucyHKOB NPaBUIIBHO YKa3aHbl HAIIPABJIEHUSI HHAYKIIMOHHOIO TOKA / B
KOJIBLIE ¥ CWJIBI /', NEUCTBYIOWIEH CO CTOPOHBI MOJIsI HA MAJIBIA YYaCTOK KOJIbLIA JUIMHOU Al

AB
,ecim —<07?

At
A. b. B. I.
- «Mj
v
3. Onpenenure NHAYKUMIO MarHUTHOTO MOJISL B B EHTPE TOHKOTO KOJIbLA PAANYyCOM 7
= 50 MM, cuiia Toka B KoTopoM I =5 A.
4. Onpenenure UHAYKTUBHOCTh KaTYUIKU L, €CJIM IPU PABHOMEPHOM YOBIBAHUU CHIIBI
TOKa OT 3HaueHus [; = 4 A no 3HaueHus I, = 0 B TeueHnn nmpomexyTka Bpemenu Af = 0,1
C B Karyuike Bo3Hukaet J//C caMOMHIYKIUU =12 B.
5. DIJIEKTPOH MOCJIE Pa3rOHA B AJIEKTPOCTATUYECKOM TOJIE C PA3HOCTHIO MOTEHIMATIOB

A = 500 B BieTaet B 0qHOPOIHOE MarHUTHOE ToJie ¢ uHaykuuen B = 0,2 Tin u auxkercs
B HEM 10 JIyre OKpYyKHOCTH. Onpenenure paauyc » 3TOM OKPYKHOCTH.

6. DNEKTPOH, YCKOPEHHBIM U3 COCTOSIHUS MOKOSI B 3JIEKTPOCTATUYECKOM IOJIE C Pa3HO-
cThl0 noteHnuanoB Ag = 300 B, BieTaeT B MarHuTHOE MoJie, JIMHUU UHAYKIUA KOTOPOTO
MEePIICHIUKYJISIPHBI CKOPOCTU 3JIEKTPOHA, W JBUXKETCA B HEM MO OKPY>KHOCTU pajuy-
coM R =2 cM. OnpenenuTe MHAYKIMIO MArHUTHOTO 1oJis B.
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7. KBagpaTHas pamka co CTOpoHOM a = 6.8 ¢M, U3rOTOBJICHHAS U3 MEJHOUN MPOBOJIOKU
C IUIOMAABI0 cedenus S = 1 MM?, HAXOIUTCA B OMHOPOJHOM MATHUTHOM IIOJIE, TMHHUU MH-
OYKITUA KOTOPOTO MEPTICHANKYJIIPHBI TIII0CKOCTH paMku. Onpeaennurte cuty Toka [ B pam-

o AB
K€, CCJIM MHAYKIUA MAaIrHUTHOTO ITOJISI USMCHACTCS C IIOCTOSHHOU CKOPOCTBIO A_ =50—
t

8. Komnbiio quamerpom d = 12 ¢cM u3 THOKOTO MPOBOAHUKA conpoTuBieHrneM R = 100
OM HaxoauTCs B OJJHOPOJHOM MArHUTHOM noJje B uHaykuue B = 100 mTn, HanmpasieH-
HOM MNEPHEHAUKYISPHO IIIOCKOCTH KOJbla. OnpeaenuTe Kakou 3apsii ¢ IpouIeT Mo mpo-
BOJIHUKY, €CJIM KOJIBIIO MPeoOpa3oBaTh B KBAApaT.

Bapuanr 2

l. [To kakoil U3 MpUBEACHHBIX HUXKE POPMYII MOKHO PACCUUTATH IJIOTHOCTH SHEPTHH
MAarHATHOTO O ?

E? B’ B’ EB
A. a)=&; B.a)=&; B. o= ; I' o=—.
2 2, 2ue
2. MeTtammyeckoe KOJIbII0 HAXOAUTCS B MAarHUTHOM I10JIC, HAIPABJICHHOM BJOJIb €r0
ocu. Ha xakoM U3 PHCYHKOB IPaBUJIBLHO YKa3aHbl HAIIPaBJICHUS MHIYKIIMOHHOTO ToKa I B

KOJIBLIE U cWiIbl F, TEWCTBYIOLIEH CO CTOPOHBI IOJISI HA MaJIbli YYaCTOK KOJIbIA JJIMHOU A/

AB
, eciu —>0 ?
At
A. b. B. I.
A
3. WMHIyKIuss MarHUTHOTO TIOJISI CoJIeHou1a TuHOM [ = 32 cMm u quametpoM d = 1,2 cM
BHYTpH cojieHou1a Ha ero ocu B = 0,2 Tn. Onpenenaute 4ucio BUTKOB B 0OMOTKE COJICHO-
uaa, eCIIN cuia TOKa 1 = 3,7 A.
4. [nockuid KOHTYp TUIOMIAABI0 S = 25 cM> HaXOJIUTCS B OJHOPOJHOM MAarHUTHOM IIO-

ne ¢ uaaykuend B = 0,4 mTin. Onpenennte MarHUTHBIN MOTOK @, TPOHU3BIBAIOIINNA KOH-
Typ, €CJIM €r0 IJIOCKOCTh COCTaBJIIET yroa o = 30° ¢ HampaBJICHUEM JIMHUN WHIYKIIUU.

5. IIpoBoHuK Maccoit m = 23,7 1, cujia Toka B KOTopoM / = 23 A, HaX0oauTCs B paBHO-
BECHM B TOPU30HTAJIBHOM MAarHUTHOM NoJie ¢ MHAyKuuen B = 48 mTi, ecnu yroa Mexay
HaIlpaBJICHUSAMHU TOKA M JMHUEH MarHUTHOM MHAyKUuu o = 60°. Onpenenure JUIMHY MPo-
BOJHHUKA l.

6.  3apspKeHHas 4acTHIA IOCJIE YCKOPEHUS B 3JEKTPOCTATHYECKOM I0JIE C Pa3HOCTHIO
noteHuanoB Ag = 3,52 kB BineTaeT B 0JHOpOAHOE MarHUTHOE IoJie ¢ MHAYKuued B = 10
MTJ 1 1BUKETCS B HEM I10 JyTe OKPYKHOCTH paanycoM » = 2 cM. OrnpenenuTe yaeIbHbIHI

3apan YaCTHULBI 9 m-

7. JIBa JUIMHHBIX MapajuieIbHbIX MPOBOJHUKA C TOKAMU OJHOTIO HAIpaBJiEHUS HaXo-
JSITCSL B BO3JlyX€ Ha paccTosiHuu / = 5 cM Apyr ot apyra. Onpenenure HHAYKIHWIO MarHUT-
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HOTO 1oJisi B B TOouke, HaXOSIIEHCS HA PACCTOSIHUU 7 = 3 CM OT KaXKJIOI'O MPOBOJIHHUKA,
€ClIn CHUJIBI TOKOB B MTPOBOJTHUKAX 1; = b = 10 A.

8. OnnocnoiiHas karyiika auamerpom d = 5 oM, comepxamias n = 1000 BUTKOB MeI-
HOM MPOBOJIOKH € ILIOIAAbI0 cedenus S = 0,2 MM?, HAXOQUTCS B OAHOPOIHOM MATHUTHOM
noJie, mapajiedIbHOM ero ocu. Ompenenure TEIIOBYI0 MOIHOCTh P, BBIICISIONIYIOCS Ha
KaTyIIKe, €CIM €€ KOHIIBI 3aMKHYThI HAKOPOTKO, a WHIYKIIUS TOJS pPaBHOMEPHO M3MECHSI-

AB
€TCs CO CKOPOCTBIO vl 10—
t

Bapuant 3
1. Ilo KaKOW U3 MPUBEACHHBIX HIDKE (HopMysT MOkHO paccunTath JJ]C caMonHIyKIIuu
?
. AD
A. =Blv-sna; b. = BS-cosa; B. =—— I. :_E;
At At

2.MeTannmyeckoe KOJIbLO HAXOAUTCS B MArHUTHOM I10JI€, HAIIPABJIEHHOM BJOJIb €r0 OCH.
Ha xakoM U3 puCyHKOB IPaBUIIBHO YKa3aHbl HAIIPABJIEHUS] HHAYKIIMOHHOIO TOKA / B
KOJIBLIE ¥ CWJIBI [, IEUCTBYIOIIEH CO CTOPOHBI MOJIsI HA MAJIBIA YYaCTOK KOJIbLIA JUIMHOU Al

AB
,ecim —<07?

At
A. b. B. I.
3. Onpenenute cuity Toka /, MpOXOAAIIETO MO KOJIBIY PAIMyCOM 7 = 5 CM, €CJIN UH-

TYKIHSI MArHUTHOTO TOJIS B LIEHTpE Kouibla B = 12,6 1.

4. PeakTuBHBIN camoJieT, UMEOUUI pa3Max KpbUibeB [ = 50 M, TETUT TOPU30HTAIBHO
co ckopocThio v = 800 KM/y, Onpenenure pa3HOCTh MOTSHITMAIOB A Ha KOHIIaX KPHUIHEB

caMoJIeTa, €CJIM BepTUKaIbHAsI COCTABIISIONIAS MHIYKIIMH MAarHUTHOTO MOJIst 3eMJTU

B =50 mMxTmn.

3. Ha cepeuHuK ¢ mIomaaso ceuenns S =5 cm? u umHoit / = 30 cM HaMoTaH cole-
Hou, coaepxkamuii N = 500 ButkoB. Cuja Toka, IpoXOJsIero mo Butkam, / = 10 A.
Onpenenure MHIYKIMIO MAarHUTHOTO MOJIA B BHYTpH COJIEHOUA HA €r0 OCH, €CIIU €ro UH-
OyKTUBHOCTB L = 1 I'H.

6. [TpoBOJIOYHOE KOJIBIIO PAANYCOM 7 = 5 CM IO KOTOPOMY MPOXOJUT TOK [ =3 A, pac-
MOJIO’KEHO B OJJHOPOJHOM MAarHUTHOM MoJie ¢ uHaAykuuen B =1 Tiu tak, yTo 1TMHUK UH-

JTYKIHWH TEPIEHANKYIISIPHBI TUIOCKOCTH Koblia. OrnpenenuTe, Kakyto padoTy 4 Hy»KHO CO-
BEPILNTH MIPY MOBOPOTE KOJIbIIA HA Yo ¢ = 90° BOKpYT OCH, COBNAAAIONIEH C TUAMETPOM.

7. [IpoTOH ABMKETCSI B MArHUTHOM 10J1€ ¢ UHAYKUMeH B =20 MmTn no gyre okpy>kHO-
ctu paauycoMm R = 20 cM. [Tocrne BbIIeTa U3 MAarHUTHOTO TTOJISI OH TOPMO3UTCS DJIEKTPO-
cTaTUYecKuM mnosieM. OnpeaennuTe TOpMO3SILY0 Pa3HOCTh MOTEHIIUATIOB AQ, €ClIi KOHEU-
Hasi CKOPOCTh NpoToHa v = 0.
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8. Karymika, conepxatast n = 900 BUTKOB H30JIMPOBAHHOT'O IPOBOJA PalyCOM

7 = 6 CM KaXKIblii, HAXOJAUTCS B OTHOPOAHOM MarHUTHOM II0JI€, IEPIIEHNKYIIPHOM ILIOC-
KOCTH BUTKOB KaTYIIK{, HHAYKIUS KOTOPOTO PAaBHOMEPHO U3MEHSIETCS C CKOPOCTHIO

AB

v 0,8— KoHIIpI KaTyIIKK 3aMKHYTBI Ha PE3UCTOP CONMPOTHUBIEHUEM R = 12 OmMm.
t

OHpeI[eJII/ITe TCIJIOBYIO MOIITHOCTD P, BBIACIIAIOITYIOCA Ha pE3UCTOPC, CHUTAA, YTO COIIPO-

THBJICHHUE KaTyLIKHA MaJIo 10 CPABHEHUIO C COPOTUBIIEHUEM PEZUCTOPA.
Bapuanr 4

1. [Ipu (BUKEHUM MOCTOSIHHOTO MarHWTa OTHOCUTEIBHO KAaTYIIKH, 3AMKHYTOM Ha
rajbBaHOMETp, B IIEMIM BO3ZHUKAET dJIEKTpUUeCcKuil TOK. Kak Ha3bIBaeTCs 3TO siBIEeHUE?
A. Dnekmpocmamuyveckas UHOYKYUsl, b. Macnummnas unoykyus;

B. Dnexmpomacnumnasn unoyxyus,; I'. Camounoyxyus, . Unoyxmuenocme.

2.Merannmyeckoe KOJIbLO HAXOAUTCS B MArHUTHOM I10JI€, HAIIPABJIEHHOM BJOJIb €r0 OCH.
Ha xaxoM U3 puCyHKOB MPaBUIIBHO YKa3aHbl HAIIPABJICHUSI HHAYKIIMOHHOTIO TOKA / B
KOJIBLIE ¥ CHJIBI F, TEMCTBYIOLIEH CO CTOPOHBI IT0JIS1 HA MaJIbIi YYaCTOK KOJIbLA JJIMHOU A/

AB
,ecim —>07?

At
A. b. B. I.
3. Cuita Toka B 0OMoTKe coseHouaa JyiuHoi [ = 10 cMm, comepxarieit N = 400 BUTKOB,

[=25 A. Onpenennure MHAYKIMIO MAarHUTHOTO IOJISI B BHYTpH COJIEHOHMZA HA €r0 OCH.

4. [IpoTOH ABMXKETCA B OAHOPOJHOM MAarHWUTHOM MOJI€ B MHAYKIuen B = 1,25 MxTn co
CKOPOCTBIO V =3 MM/C. Onpenenute cuny F, 1eMCTBYIOIIYIO HA TPOTOH CO CTOPOHHBI TO-
JIs1, €CJIM €r0 CKOPOCTh HarpaniieHa noj yriaoMm o = 30° Kk HanpaBJICHUIO JTUHUM UHIYKIHAH.

5. DOHepruss MAarHUTHOTO TIOJNS KATyIIKH JJIEKTPOMAarHuTa C HWHAYKTUBHOCTHIO
L=0,2 I'u cocraBnsier W= 5 JIx. Onpeaenute, yemy paBHa I//C caMOMHAYKIUU B Ka-
TYIIKE OPH PAaBHOMEPHOM YMEHBIIEHUH CUJIbI TOKA JI0 HYJISl B TE€YEHUE MPOMEKYTKA Bpe-
MEHU At = 0,1 C.

6. [TIpoB0JIOYHOE KOJIBIIO PAIUYCOM I = 5 CM PACIOI0KEHO B OJJHOPOJTHOM MarHuTHOM
nosie ¢ uHayknuen B = 1 Ta Tak, 4TO JUHUU UHIYKIUHU MEPICHANKYISIPHBI K TUIOCKOCTH
koiba. Onpegenure I//C UHIYKIMHA, BO3HUKAIOUIYIO B KOJIbIE MPU MOBOPOTE HA YroJl
¢ = 90° BOKpyr ocH, COBHNAJAIONIEH C THMAMETPOM, 3a MPOMEXYTOK BpemeHu At =0,1 c.

7. [Iockuid 3aMKHYTBIM MPOBOJSIIMNN KOHTYp conpoTuBieHneM R =5 Om u miomia-
aeto S =20 cm? pAacCMoJIOKEH B MAarHUTHOM Tosie ¢ unaykuuerd B = 0,03 Txn Tak, 4To €ero
IJIOCKOCTh NapajuielibHa JUHUASIM MarHuTHON MHAYKUMU. KOHTYp MOBOpayMBarOT Ha Yroiu
o = 90° 1 ero MIOCKOCTh PACIOJaraeTcsi NEPNEeHAMKYJISIPHO JUHUSAM UHAyKiuu. Onpene-
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JIUTE DJIEKTPUYECKUN 3apsA] ¢, NMPOLICHIIMI 3a BpEeMs IOBOPOTA 4epe3 TajJbBaHOMETD,
BKJIIOUYCHHBIN B KOHTYP.

8. Karymika mHIyKTUBHOCTH auameTpoM d =35 cM, coxaepxkamas n = 1000 BUTKOB,
MOAKII0YEHA K KoHAeHcaTopy eMKocThio C = 10 MK® M HaXOAUTCS B MAarHUTHOM IIOJIE,
BEKTOp MHAYKIIMU KOTOPOTO MapajieJeH ocu Karymku. OnpenenuTe 3apsa ¢ Ha oOKIai-

Kax KOHACHCATOpa, CCJIIM HWHAYKIHWA MArHuTHOIO I1II0JIA HM3MCHACTCA CO CKOPOCTBRO
AB

== _10-

At

Pa3nea 4. KoJsie0aHus v BOJIHBI

MexaHuuyeckne K0J1e0aHusl 1 BOJHBI

Bonpocsl as1 06cy:kaenusi: koyieOaTebHOE JBWXKEHHE; TapMOHUYECKHE KOJICOaHMUS;
CBOOO/IHBIE MEXaHWYECKHE KOoJIeOaHUs; CBOOOHBIE 3aTyXarolMe MEXaHUYEeCKUe Kojeha-
HUS, MAaTeMAaTHYCCKU MasSTHUK, MPYXUHHBIA MAasSTHUK; BBIHYXXICHHBIC MEXaHUUICCKUC
KOJIeOaHMs; PE30HAHC; TIOTIEPEYHBIC U TTPOI0JILHBIC BOJIHBI; 3ByKOBBIC BOJIHBI; YIBTPa3BYK.
3aKOHOMEPHOCTH: TIPEBPAIICHUE SHEPTUU TPH KOJICOATETHHOM JBIKCHUM, XapaKTEPH-
CTHKH BOJIHBI.

IIpakTHyeckoe NpUMeHEeHHe YIbTPA3BYKa; YUET PE30HAHCA B TEXHHUKE

KadyecTBeHnnsble 3aga4uun:

1 (BITP). KaxxmoMy 4demoBeuecKOMYy OpraHy COOTBETCTBYET OmpeiciéHHas cOOCTBEHHAs
4acToTa CBOOOIHBIX KOJICOAHWH: JJIs JKENyJKa 3Ta 4acToTa JICKHUT B MHTEpBaJe OT 2 JI0
3T, g cepaua— ot 1 go 6 I'u, g rma3z — ot 40 go 100 I'n u 1. 1. Bo3nelicTBue un-
(bpa3ByKOBBIX BOJH OMPEACIEHHBIX YACTOT MOXET MPUBECTU K MOBPEKIACHUSM BHYTPEH-
HUX OPraHOB, OPraHOB PHAOKPUHHOMN cUcTeMbI U ap. Kakoe siBieHHe MPOSBISETCS B dTUX
ciayyvasx?

OTBET: pe30HaHC.

2 (BIIP). lapuk omycTuiau Ha Kpail TyHKH U oTimycTuid. [lapuk IBHXKeTcCs, mepuoauye-
CKH MPOXOJs MOJIOKEHNE PABHOBECHUS, B KOTOPOM OH B KOHIIE KOHIIOB OCTaHABJIMBAETCS.
Kaxkoti Buja nBrxeHus HaOII0MaeTCs B 9TOM ciydae?

OTBeT: 34TyXaroaiec NCpuoanICCKOC ABNKCHHUC.

3 (BIIP). /IBa oAMHAKOBBIX KaMEPTOHA YCTAHABIMBAIOT APYT HAIPOTUB JApyra (CM. puc.).
Korzaa no ogHOMy M3 HUX yAApsSIOT PE3UHOBBIM MOJIOTOYKOM, TO HAYWHAET 3By4aTh U BTO-
poii kamepToH. Kakoe siBjieHre HaOII01a€TCsl B 3TOM OIbITE?
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OTBeT: PC30HAHC.

PacuérHble 3agaun:

1. Cxonbko KosieOaHMi coBepIllaeT MaTEeMAaTHYECKUM MasTHUK JJIMHOU 1 = 4,9 M 3a Bpems
t=5 mun?

OtBert: 68 KoIcOaHUH.

2. K npyxwune xéctkoctbio 80 H/M nmpukpemnén rpy3 maccoit 200 r. YUeMy paBeH mepuo

T cBoOOHBIX KoJIeOaHui rpy3a? (Maccoii npyKUHbI MPeHEOPEYb.)
OtBeT: = 0,314 c.

3. I'py3, NpUKPETUIEHHBIN K MPYKUHE, KOJIeOJeTCS Ha TOPU30HTAIHLHOM TJIaJIKOM CTEpIKHE.
OrnpenenuTe OTHOIICHUE KMHETHYSCKOM SHEPrUu Ipy3a K MOTCHIIMAILHOW DHEPIHH CH-
CTEMBl B MOMEHT, KOTJa I'py3 HaxXOJHUTCS B TOYKE, PACIIOJOKCHHON IMOCPEAMHE MEXKITY
KpaitHUM ITOJI0’KEHHEM U TTOJIOKCHHEM PaBHOBECHSL.

OTBer: 3.

I'papuyeckne 3anaum:

1. Ha pucynke nzo0OpaxeH rpauk 3aBUCUMOCTHA KOOPAHHATBI OT BPEMEHHU KOJIEOIIOIIEro-
csl Tena.

I[To rpaduky onpenenure:

1) ammuTyny KoneOaHuii;

2) nepuo KoJieOaHuii;

3) yacToTy KoJIcOaHMIA;

4) 3anuinuTe ypaBHEHUE KOOPAUHTHI.

F N
20

V4N £

7 N 4

OTBeT:
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DA=20cM=0,2 M;
2)T=08¢;

1
B o] BT
Ay “

L]

4) x(t) = Asin2nvt =0,2sin2n-1,25¢ =0, 2sin 2, 57z,

3aaun HA MeTObI HAYYHOT' O MO3HAHUA:

1 (BIIP). Yuutens Ha ypoke npojenan caeayrouuid onelT. OH MOMECTHIT 3IEKTPUUECKUN
3BOHOK MOJI CTEKJISTHHBIN KOJIOKOJI, COEIMHEHHBIN ¢ BO3YLIHBIM HAcOCOM. BkitounB 3B0-
HOK, OH HaudaJl OTKauyuBaTh Bo3AyX. [lo Mepe oTkaunMBaHUsl 3BYK CTAaHOBHUJICS BCE THIIIE,
XOTS CKBO3b CTEKJIO OBIJIO BHIHO, YTO MOJIOTOUYEK MO-TIPEKHEMY yAapseT B YaIKy 3BOHKA.

Kakoi1 BBIBOJI MOKHO CI€NaTh MO PE3YyJIbTaTaM JTAHHOTO OMbITA?

OTBeT: onbIT ObUT MPOBEAEH C IIEJIBIO MOKA3aTh, UTO 3BYK HE PACIIPOCTPAHSETCS B BAKyyMe
(nns pacpocTpaHeHHUs 3BYKOBOW BOJIHBI HEOOXOMMA YIpyTasi Cpefa).

2 (BIIP). Bam HeoOxoauMO UCCIEA0BaTh, KaK 3aBUCUT MEPUOJ] KOJIEOAHUN TPYKUHHOTO
MasgTHHKA OT Macchl rpy3a. Mimeercs cienyroiiee 000py10BaHuUE:

— CEKyHIOMEP DJIEKTPOHHBIN;

— Ha0op U3 TPEX MPYKUH Pa3HOU KECTKOCTH;

— Habop u3 nsaTu rpy30B 1o 100 1

— IITAaTUB ¢ MydTOM U JTATTKOH.
Onuimre NopsAIOK MPOBEACHUS HC-
CJIeIOBaHUSI.

B orsere:

1. 3apucyiiTe WIM ONUIIUTE 3KCIIE-
PUMEHTAIBHYIO YCTAaHOBKY.

2. Onumure MopsSAOK NEWCTBUNA TIPU
MIPOBEJCHNUN UCCIIEIOBAHUS.
Bosmooicnoe pewenue:

1. Ucnonb3yeTcst ycTaHOBKa, M300paX€HHAST HA PUCYHKE: OJIHA W3 TPYXKUH, HECKOJIBKO
I'PY30B U CEKYHIOMED.

2. K npyxuHe noJBemrBaeTcsi OAUH rpy3 U usMmepsercs Bpems 10 konebanwmii. [Tomyden-
HOE€ BpeMsl ACTUTCS Ha KOJMUECTBO KOJICOaHU, U TIOTYYaeTCsl IEPHO/I.

3. K npyxuHe MoABEIIMBAIOTCS IBA TPy3a, U U3MEPEHHUs MEPHUOJia MOBTOPSAIOTCA. MOXKHO
IPOBECTH AHAJIOTUYHBIE U3MEPEHUS, 100aBIIss elIE TPy3bl.

4. Ilony4deHHbIE 3HAYEHNUS IEPUOJIOB CPABHUBAIOTCS

|
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Tect mo Treme «MexaHn4eckue Kojae0aHUSA U BOJHbI»
Bapuanr 1
1. ITokazan rpaduk 3aBUCUMOCTH CMEIICHHS KOJIEOTIOIIEerocs Teaa oT BpeMenn. Onpene-
JIUTE YaCTOTy KOJIeOaHUM 3TOro Tena.
A. 10 T';
b. 0,2 I'm1.
B. 1Tm.
I'.0,1TIm.
2. Onpenenurte nepuoa KojiebaHU MaTEMaTUYECKOTO MasTHUKA, €CIH ITHa HUTH 40cM.
A.4m. b. &m. B.16m. I'.20m
3. Teno xonebneTcst BIoab ocu X 10 3akoHY X(t) = Scos10 w t. Onpeaenure nepuo KoJie-
Oauuii T maHHOrO TENA.
A.T=5c. b. T =n/5c. B. T =10 nc. I'. T=0,2c.
4. Maccy rpy3a MaTeMaTUYeCKOro MasgTHUKAa YMEHbIIWIN B 2 pa3za. Kak npu 3ToM u3Mme-
HUJICS IEPHOJ] KOJIeOaHUd MasiTHUKA?
A. VBemmumics B V2 pasa. B. YMensimmics B V2 pasa.
B. Ymenpmmncs B 2 paza. I'. He namenuncs.
5.Konebarommiicss Ha IpyKUHE IPy3 3a MPOMEKYTOK BpeMeHH t = 12 ¢ coBepiraer n = 60
KoJiebanuii. Onpenenure nepuoj kojaedbanuii rpysa T.
A. T=5c. Bb.T=2c. B.T=0,5c. I'T=0,2c
6.JltocTpa packaunBaeTcs ociie 0HOro Toruka. Kakoit aTo Tun xonedanuii?
A. CroOonnbie. b. Beinyxnennsie. B. ABrokonebanus. I'. Ynpyrue konebanus

7.11o xakoi popMyie BeraucseTcs nepuo T konebaHuit MaTeMaTHIECKOT0 MasiTHUKA?
A. 27\(k/m) B. 2nV(l/g) B. 2mV(g/l) . 127 \(/g) I N(g/)

8.B kakux cpemax MOTYT paclpOCTPAHSATHCS MPOA0JIbHBIEC BOJHbI?

A.Tonbko B razax. b.Tonbko B xuakoctsax. B.Toabko B TBep bIx Tenax. I Toabko B xKuI-
KOCTSIX M TBepAbIX Tenax. . Tonbko B xkuakocTsx u razax. E.B razax, ;kuakocTsx u TBep-
JIBIX TENax.

9. CkopocTth 3Byka B Bo3ayxe 330 m/c. KakoBa ajinHa 3ByKOBOU BOJIHBI MPU YacCTOTE KO-
nebanmii 100 I'n?

A. 33 km. b. 33 cm. B. 3,3 m. I'.0,3m.

10. Kakue u3 mepeyucieHHbIX YCIOBUHN SBISIOTCS 00SI3aTEIBHBIMU JIJIST HAOIIOACHHS SIB-
neHust uHTEPPEPEHITNHN BOJH OT JIBYX HCTOYHUKOB?

1. OnuHakoBas yacTora.

2. IlocrositHHAs BO BpEMEHU Pa3HOCTh (a3 KoJieOaHu .

3. OnuHaKoBa aMIUIUTYAA.

A. Tonbko 1. b. Toapko 2. B. Tompko 3. 1. 1 u 2. . 1u3.E.2u3. K. 1,2 u 3.

Bapuanr 2

1. Iloka3aH rpadguk 3aBUCUMOCTH CMEIICHUS KOJIeOoIerocs Tejaa ot BpeMenu. Onpee-
JUTE TIEPUOJ] KOJeOaHU 3TOTo Tea.

A.10c;

b.0,2 c.

B. lc.

I'.0,1c.

2. Onpenenute Nepuoi KojieOaHUi MAaTEMAaTUUECKOTO MAsATHHUKA, €ClU JyinHa HUTU 90cMm.
A4m. b. 6. B.12x. I'. 20n
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3. Teno konebaercs Baoab ocu X 1o 3akoHy x(t) = 10cos 0,4 « t. Onpenenure nepuos Ko-
nebanuit T nanHoro TEMNA.

A. T=5c. b. T =n/5c. B. T =10 =c. I'. T=0,2c.

4. Maccy rpy3a MareMaTu4ecKoro MasTHHKa YMEHbIIWIM B 2 pa3a. Kak mpu 3ToM u3me-
HUJICS TIEPHOJ] KOJIeOaHU MasgTHUKA?

A. VBenmumics B V2 pasa. B. YMmenbumcs B V2 pasa.

B. Ymenpmnncs B 2 paza. I'. He uzmenuics.

5.Konebatomuuiicss Ha Ipy»KUHE Tpy3 3a MPOMEKyToK Bpemenu t = 10 ¢ coBepiraer n = 50
kosnebanuii. Onpenenure nepuo kojaedanuii rpysa T.

A. T=5c. b.T =2c. B. T=0,5c. I'T=0,2c

6. Kaxoit Tun xonebanuit Habr01aeTCs MPU KayaHUW MasiTHUKA B yacax?
A. CoOoanbie. b. Beinyxnennsie. B. Aprokonebanus. ['. Yopyrue konebanus

7. I1o xakoii popMyJie BBIYUCIISIETCS 4acTOTa V KOJIEOaHUsI MaTEMAaTUYECKOTO MasiTHUKA?
A. 2nV(k/m) B. 2mV(l/g) B. 2mV(g/l) . 127 N(/g) I N(g/)

8. B xakux cpemax MOryT pacpoCTPaHSATHCS MOMEPEUYHBIE BOJHBI?

A.Tonbko B razax. b.Tonbko B xuakoctax. B.Tonpko B TBepabIx Tenax. [.Toapko B xKua-
KOCTSAX M TBepAbIX Tenax. 1. Toapko B )XUAKOCTAX M ra3zax. E.B raszax, »KuJakocTsx U TBEp-
JIBIX TeJIax.

9. CkopocTb 3ByKa B Bo3ayxe 330m/c. KakoBa yacToTa 3ByKOBBIX KOJICOAHHM, €CIIM JUTHMHA
3BYKOBOW BOJIHBI paBHa 33 cMm?

A.1000I'a. 5. 100 I'. B. 10 I'u. I'. ~10000 I'm.

10. Kakue u3 nmepeyrciIeHHbIX YCIOBHIM HE SBIISICTCS 00s3aTeIbHBIM JIUISI HAOIIOICHHS SIB-
JieHust ”HTEpGEpPEHIIUU BOJIH OT ABYX UCTOUHUKOB?

1. OnunakoBast 4acToTa.

2. IlocTostHHAs BO BpeMEHU Pa3HOCTh (a3 KosieOaHui.

3. OauHakoBast aMIUIUTYAA.

A. Tonbko 1. b. Tonsko 2. B. Toapko 3. 1. 1 u 2..

Kpurepun ouenku:

«5» - BBINOJIHEHBI TpaBWIIbHO 10 3a1aHMil;

«4» - BBITIOJIHEHBI TPABWILHO 8 - 9 3a71aHUI;

«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3a7jaHUI;

«2» - BBINOJIHEHBI TPABWIILHO 5 3aIaHUH.

JlaGopaTopHasi paboTa «3aBUCUMOCTD MEPHUOIA U YACTOTHI CBOOOIHBIX KoJIe0aHuil
HUTSIHOTO MASITHUKA OT €ro JJIMHbD).

Ieab paboThI: BEISICHUTh, KaK 3aBUCUT MEPHUOJI U YACTOTAa CBOOOIHBIX KOJICOAHUN HUTS-
HOI'O MasiTHUKA OT €r0 JIJIMHEIL.

OO6opynoBanme: mTaTuB ¢ My(QTON U JanKoOH, IMIAPUK C MPUKPENICHHOW K HEMY HUTBIO
nauHoM 130 cM, IPOTAHYTOM CKBO3b KYCOYEK PE3MHBI', Yachl C CEKYHIHOM CTPENKON WK
METPOHOM.
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Yka3anus Kk padore

1. Ilepeueptute B T€Tpaib TAOIUILY JJIs 3AMMKCH PE3YIHTATOB U3MEPEHUN U BHIUYMCICHUM.
2. YKpenuTe KyCO4YeK pEe3UHbI C BUCSIIMM HA HEM MAasiTHUKOM B JIAIIKE 1ITa-
THBA, KaK TOKa3aHO Ha pUcyHKe. [Ipu 3ToM jyirHa MasgTHUKA TOJKHA ObITh
paBHa 5 cM, KaK yKa3aHO B TaOJuIle AJIs IepBOTO onbiTa. J[imHy | MasTHUKA
M3MEPANTE TaK, KaK IOKAa3aHO HA PUCYHKE, T. €. OT TOYKHU IOJBECA 10 cepe-
JVHBI IIapHKA.
3. Ins mpoBeieHHs IEPBOTO OMBITA OTKIOHUTE MIAPUK OT MOJIOKEHUS PaB-
~ w75y HoBecus Ha HeOONbIIYIO aMIUTY Ry (1—2 cM) n otiycrure. M3mepbre

Puc. 183 IPOMEKYTOK BPEMEHH t, 32 KOTOPBIM MasiTHUK COBEPIIUT 30 MOITHBIX KOJIE-

Oanuii. Pe3ynbpTaThIM3MEepEeHHN 3aIUIIUTE B TAOJIHITY.

4. ITpoBeanTE OCTAIBHBIE YETHIPE OMBITA TAK K€, KaK U NepBbIid. [Ipu 3TOM 11u-
Hy | MasiTHMKaA KaXX]IbIi pa3 yCTaHABIMBAUTE B COOTBETCTBUU C €€ 3HAUYCHUEM, YKA3aHHBIM
B Ta0JIMIIE 17151 JAHHOTO OIbITA.
5.Ans KaXmoro w3 MATH OMBITOB BBIUMCIWTE U 3alUIIMTE B TAOJMUIy 3HAYCHUSIIEPUO-

na T KoJieOaHuit MasITHUKA. T5een=t/N
TGasrgecran e orteara 1 2 3 4 5
DoAY HEA
I, cm 5 20 45 80 125
N 30 | 80 30 30 30
t, o
T, c
v, '

6.Beranciure TeopeTudeckoe 3HaueHue T HUTSHOTO MasiTHUKA o dopmyne T = 27:\/E/g ,
Vcekopenne g = 9,8 m/c?.

7.5 KaXK10T0 M3 MATH OIBITOB PaCcCUMTANTE 3HAUEHUS YaCTOThI V KOJIeOAHUM MasiTHUKA
o ¢opmyie: v = 1/T unu v = N/t. [lomydeHHble pe3ynbTaThl BHECUTE B TaOJIHILY.
8.CrenaiiTe BBIBOJBI O TOM, KaK 3aBUCAT MEPUOJ U YACTOTa CBOOOIHBIX KOJCOAHMI MasT-
HUKA OT €T0 JUIMHBI. 3alUIIUTE 3TU BHIBOJIBI.

9.lononmuuTtensHoe 3amanue: MccmenoBaTh 3aBUCUMOCTD TEPHOJa KOJIeOaHUH HUTSIHOTO
MasTHHKA OT aMILTUTY Il KOJICOaHUH.

A) OTKIOHUTE MasATHUK (AJIMHOU 45 CM) OT MOJIOKEHUSI PABHOBECHS HA 5 CM U OTIYCTHTE.
b) U3mepbTe Bpems, 3a KOTOpoe MasiTHUK coBepiiaeT 10 moaHbIX KojaeOaHui.

B) [ToBTOpHTE ONBIT C aMILTUTY10M KosieOaHuii 3 cM.

10.I') Jlnst Ka>ka10T0 OIbITAa BHIYKUCIUTD MEPUOJ] KOJIEOAaHUM HUTSHOTO MasTHHKA 1O (op-
MyJ€ Toxen = t/N

Ilpogpeccuonanvno-opuenmuposannoe cooepircanue

1 .IlpuBenute mpumepsl TeN, KOTOPbIE coBepIatoT Koiebanus? Kakue nu3 HUX MOXKHO OT-
HECTH K CBOOOJIHBIM, a KaKH€ K BBIHY>KJIEHHBIM?

2. Kakue xonebaHusi COBEpIACT: a) Wrja MIBEHHON MAaIIWHBI; 0) MTOPHI WM TIOJIb MPU
OTKPBIBAHMH OKHA

3.CToJ1, Ha KOTOPOM CTOMUT LIBEWHAs MAlIMHKA, IPU HEKOTOPO CKOPOCTH POTOpPa CHIIBHO
packauuBaercs. [louemy?
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JIEKTPOMATHUTHBIE KOJIe0aAHUS U BOJIHbI

Bonpocs! a5 00cykaeHHs: TIEPUO CBOOOIHBIX ANEKTPUUYECKUX KOJIEOaHU; EMKOCTHOE
U UHIYKTUBHOE COIPOTUBIIEHUS NEPEMEHHOIO TOKA; aKTUBHOE CONPOTHUBIICHUE; paboTa U
MOIIIHOCTb IIEPEMEHHOTO TOKA; PE30HAHC B AJIEKTPUUYECKOM LENU; TOKA BBICOKON 4acCTOTHI;
AIIEKTPOMArHUTHOE T0JIe KaK 0COOBIN BHJI MaTepUH; AIEKTPOMArHUTHBIE BOJIHbI; BUOPATOP
I'epua; OTKpBITHIN KO€OATENBHBIN KOHTYP; OHITHE O PaJAHOCBSI3U; TEJIEBUICHNUE.
®du3uyeckue siBJEHUsI: CBOOOIHBIE JIEKTPOMArHUTHbIE KOJeOaHuUs; 3aTyXalolue dJIeK-
TPOMarHUTHbIE KOJeOaHusl; BBIHY)K/ICHHBIEC 2JIEKTPUUECKHE KOeOaHus; epEMEHHBIN TOK;
IIPUHLIMIIBI PATUOCBS3U.

3aKOHOMEpPHOCTH: IPEBpAIllEHUE SHEPTUU B KoJiebaTebHOM KOHTYpe; (popMmyia Tomco-
Ha; 3aKk0OH OMa IS JIEKTPUYECKON LIENM MEPEMEHHOIO TOKA; CBOMCTBA 3JIEKTPOMArHUT-
HBIX BOJIH.

IIpakTnyeckoe NnpuMeHeHHe dJIEKTPOMArHUTHBIX BOJIH; IIOJy4eHHUE, lIepeaya U paclpe-
JieJIeHuE 3JIeKTpodHepruu; nuzooperenue paano A.C. IlonoBsiM.

IlpuHuMnel gecTBUA NMPUOOPOB M YCTPOMCTB: I'€HEPATOpPA HE3aTyXarOLIUX 3JIEKTPO-
MarHUTHBIX KOJIEOaHMI; reHepaTopa NEPEMEHHOT0 TOKa; TpaHCchopMaTopa; paauonpuéM-
HHKA

KauecTBeHHbIC 3a1aun:

1 (BIIP). BcTaBbTe mpOIyIIEHHOE CIOBO B TEKCT.

«PamnocBsi3b MEXIy paauoItO0UTENsIMU, HaXOASIUMUCS HAa MPOTUBOIOJIOXKHBIX CTOPO-
Hax 3eMJIM, OCYIIECTBIISACTCS Ha KOPOTKUX BOJHAX. ITO BO3MOXKHO Oyiarojapsi Tomy, 4To
OTpa)KaeT KOPOTKHUE PAJAUOBOJIHBDY.

OtBeT: noHochepa 3eMiIH.

2 (BIIP). B konebaTtenbHOM KOHTYpE pa3BUHYJIH IIACTUHBI KOHACHCATOPA.

Kak npu 3TOM M3MEHSTCS 4acToTa W MEepuoj COOCTBEHHBIX KOJICOAHUN DIIEKTPUUYECKOTO
3apsiia B KOHType? sl KaXaoil BeIMYMHBI ONPEACIINTE COOTBETCTBYIOIIUNA XapaKTep U3-
MEHEHUS:

1) yBenmmuuTcs;
2) YMEHBILIUTCS;
3) HE UBMEHUTCA.

3anumute B TaONHIy BEIOpaHHBIC ITUMPHI 1S Kaxaou pusndeckoit BeauuanHbl. [[udpsi B
OTBETE MOTYT ITOBTOPSITHCSI.

Yacrora konebanwmii 3apsiia [Tepuon konebanmii 3apsaa

OtBer:12

Pacuérnbie 3anaum:
1. KonebaTenbHblii KOHTYp COCTOUT U3 KAaTyIIKU MHAYKTUBHOCTBIO 0,02 MKI'H U KOH-
neHcatopa éMKOCThIO 32 MK®D. Onpeaenute nepro COOCTBEHHBIX YJICKTPOMArHUT-
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HBIX KOJICOAHHH, BOBHUKAIOIINX B KOHTYPE.
OTtBeT: 5 MKC.
2. MakcuMaIbHBIH 3apsa Ha 00KIaaKax KOHJAEHCATOpa KOJIeOaTensHOro KOHTypa (m = 107
Ki1. AMILIMTYIHOE 3HAYEHME CUIIBI TOKA B KOHTYpE I, = 103A. Onpenennre nepuos Koie-
Oanwmii. ([ToTepsiMmu Ha HarpeBaHue MPOBOTHUKOB MOYKHO MPEHEOPEUb. )
Otser: 6,3 - 107 c.

3. Pamka mmomaasio S = 3000 cm? umeer N = 200 BUTKOB | BpAIIAETCSA B OJTHOPOJIHOM
MarHUTHOM Iojie ¢ HHAyKuuedn B = 1,5 102 Tn. Makcumansaas DJIC B pamke
En=1,5B. Omnpenenute BpeMs 0JTHOI0 000poTa.

OtBert: 3,8 C.

4. B nmenb nepeMeHHOro Toka ¢ yacroro v = 500 ' BKIrOYEHa KaTylIKa MHIYKTHBHO-
cteio L = 10 mI'H. Onpenenure EMKOCTh KOHAEHCATOPA, KOTOPBIM HAJ0 BKIIIOYUTH B ATy
1IeTIb, YTOOBI HACTYMHJI PE30HAHC.

Otset: 10 M.

5. Pagnocranums BeA€T Bemanwe Ha Hecymew yacrore 150 MI'n. Onpenenure nnvnHy
BOJIHBI, HA KOTOPOM BEIIACT pPaJOCTAHIIMS.
OTtBeT: 2 M.

4. OnpenenuTs JJIUHY 3JIEKTPOMAarHUTHBIX BOJH B BO3/yXe, M3IIy4aeMbIX KOJeOaTeIIbHBIM
KOHTYpoM ¢ eMKOCTbI0 3 H® u mHaykTuBHOCTHIO 0,012 'H. AKTUBHOE CONPOTUBIICHHE

KOHTYpa NPUHSATH PaBHBIM HYJIIO.
Otser: 11304 M.

['padpuueckue 3anaun:
1. Ha pucynke npuBejieH rpaduk U3MEHEHHUS CHIJIbI TOKa co BpemeHeM. OmnpeneuTh me-
puo KoJieOaHWil U aMIUIUTYAY CUJIbl TOKA. 3anKcaTh ypaBHEHUE KOJECOaHUI CUIIbI TOKA.

i, MA

0
-5
Otsert: 4 MKc, 5 MA, 1 =5 -107sin 500000.

3ajau Ha METO/Ibl HAYYHOTO TTO3HAHMUS:

1 (BIIP). B 1896 1. A. C. ITonoBbiM OblLy1a MepeiaHa mepBasi TejaerpaMmma ¢ UCIoab30BaHuU-
eM AIEKTPOMArHUTHBIX BOJIH. Nwm OBLT M300peTEH MEepBbIN
. B nexa6pe 1901 r. Mapkonu niepeman CUrHaI de-
pe3 Atnantuyeckuil okead. [1o cyTu, OH MOCTaBWII B MOBECTKY JIHS 3aJladyy UCCIEA0BAThH
pacrpocTpaHeHHEe PaJuoOBOIH BOKPYT 3eMiId. B MepBbIX «TpaHCATIAHTUUECKUX)» OMbITAX
OH HAIIEN, 9YTO MOXKHO TIepeIaBaTh COOOIICHHS Ha 3HAYNTEIIbHBIC PACCTOSIHHS HE TOJIBKO C
TMOMOIIBIO (C ITMHOM BOJIHBI OKOJIO & KM), KOTOpBIE BCIIE]I-
CTBHE ornbaroT 3eMJII0, HO U C ITOMOIILIO BOJH C JJIWHOH
BOJIHBI 0KOJIO 300 M, KOTOpBbIE, KaK MbI CETOJHSI 3HAEM, CIIOCOOHBI OTPAKATHCS OT MOHO-
chepsl 3emn.
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Cnucok c¢j0B (CI0BOCOYETAHUM )
1) 6ecripoBoIOYHBII Tenerpad
2) anmapat Mop3e

3) ITUHHBIX PaJIMOBOIH

4) KOPOTKUX PaAUOBOJIH

5) sBnenns nudpaxun

6) SIBJICHUSI TUCTIEPCUU
Otser:135.

2 (BIIP). Poytep (MapmpyTuszaTop)

Jlist paGoThl MOOMIBHOM CBSI3M, MOJEMOB, CITYyTHUKOBBIX CHCTEM W MHOTHX JAPYTHX
YCTPOWCTB HCIOJIB3YIOTCS O€CTIpOBOAHBIC TeXHONIOTHU. OHUM U3 TMPUMEPOB HCITOJIB30-
BaHMS OECNpPOBOAHBIX TeXHOJOTHH siBisgeTcs Wi-Fi. O0s3aTensHbIM yciaoBueM Oecrpo-
BOJHOMW CBSI3M YCTPOMCTBA C CEThI0 VIHTEpHET SIBISETCS HAJIWYME TOYKU JIOCTyNa — pPo-
yTepa uiau mapuipytuzatopa. CBsizb MEXIy TOYKOH A0cTyna (pOyTepoM) U YCTPOWCTBOM
OCYIIECTBIISIETCS C TTIOMOIIBIO SJIEKTPOMArHUTHOTO U3JIyYEHHS ONPEEIEHHOTO TUara3ona,
KOTOPOE H3Iy4aeTCs POYTEPOM, PACIPOCTPAHSIETCS B BO3JYyXE CO CKOPOCTBHIO CBETa U
NPUHUMAETCSl YCTPOMCTBOM (Hampumep, HoyTOykom). Kaxknprii poytep paboTraer B ompe-
NENEHHOM JTMAIla30HE YacTOT, B KOTOPOM BBIZEISAETCS IEHTpanbHas dactora. Ha cero-
THSATITHUHN TeHb cTanaapThl Wi-Fi cetn moaaepKuBaroTCsl IByMs IIEHTPATbHBIMU 4acTOTa-
vu: 2,4 ITTuu 5 ITTu (T — rurarepy — 10° T'n). Haunbonee wacto BeTpeyaromasncs pa-
Oouast ieHTpayibHast yactota — 310 2,4 I'Tw.

1. Kaxkoe uznueckoe siBJIeHUE JIEKUT B OCHOBE pabOThI poyTepa (MapiipyTusaropa)?
2. Bribepure u3 Ipeasio)KEHHOTO TIEPEUHS JIBa BEPHBIX YTBEPKICHUS, KOTOPBIC OIpe-

JEJSI0T TMPEUMYIIECTBa OCCIIPOBOHON CBSI3W MEpe] MPOBOJHOM, U 3aMMIIUTE HOMEPA,
M0J] KOTOPBIMH OHU YKa3aHBbI.

1) HeGomnpmmme 3aaep>KKu BO BpeMs COSMHEHUSI.

2) [logkioueHre HECKOJIBKUX YCTPONUCTB OJTHOBPEMEHHO.

3) Orpann4eHHOE PACCTOSIHUE MEKIY TOUKAMU CBSI3U YCTPOMCTB.

4) B nuamazone 2,4 I'T'1] pabotaer MHOecTBO ycTpoilcTB (Hampumep, Bluetooth, mukpo-
BOJIHOBBIE TI€UN).

5) Uznyuenue ot Wi-Fi-ycTpoiicTB B MOMEHT Mepeadyn JTaHHBIX B HECKOJIBKO pa3 MEHb-
1Ie, Y4eM y COTOBOro TenedoHa.

OtBer:

1. B ocHoBe paboThI poyTepa JeKUT IPOLEcC U3IIyUeHUs], paCIPOCTPAHEHUS U MpUéma
AIIEKTPOMATHUTHOTO U3NTyUYEHHUSI ONPEAEIEHHOTO paiuoArana3oHa.

2. [IpeumyiiecTBa 6€CIPOBOHOM CBSI3U MeEpe]l MPOBOAHON yKa3aHbl O] HOMEpaMu 2
u>S

TecT mo TeMe «NEKTpOMArHUTHBIE KOJIEOAHUS U BOJTHBD)

Bapuanr 1
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1. DnekTpudeckue KojaebaHus B KojieOaTeIbHOM KOHTYpE 3a7aHbl ypaBHeHHEM =10-2cos
20t (Kir). Yemy paBHa amruatyaa koyie0anuii 3apsaa’?
A. 10-2 Kn. Bb.cos 20t Kxn. B. 20t Ku. I'. 20 K.

2.Ilepuoa cBOOOMHBIX JIEKTPOMAarHUTHBIX KOJICOAHWH B KOJEOATEIILHOM KOHTYPE pPaBEH
10-3 cexynnpl. Uemy paBHA LIUKIIWYECKasl YaCTOTa KOJaeOaHU B KOHType?
A.2*¥103nTu.  b.2*10-3xTu.  B.2*10-3Tu. TI.2Tm.

3. Kak u3MeHuTcst meproji CBOOOIHBIX KOeOaHUil B KOHTYPE, €CIId €eMKOCTh YMEHBITUTCS
B 4 paza?

A. Ymenbmutcs B 2 pa3a. b. YBenuuutcs B 2 paza.

B. Ymenpmnres B 4 pasa. I'. YBennuunres B 4 pa3sa.

4. JlelicTBy1OllleEC 3HAUEHUE HANIPSKEHUS HA YYACTKE LIEMH MEPEMEHHOIO TOKa paBHO 220

B. UeMy paBHa amMIuinTy/1a KojieOaHUsI HAITPSIKEHUS HA 3TOM Y4YacTKe IIEIH.
A.220B. B.440B. B.220N\2B. T.220+2B.

5. Ilpu snekTpudecKuX KojaeOaHUsAX B KOJeOATEILHOM KOHTYpPE CHJia TOKA B KaTyIIKE W3-

MeHsieTcs 1o 3aKkoHy 1=2 cos 100t (A). Uemy paBHa aMIIuTyAa KoyieObaHuil cuia Toka?
A.0,02A. B.2A. B.100A. T.2*104A.

6. KouTtyp paauornpueMHuka HaCTpOeH Ha JIMHY BOJHBI SOM. Kak HY>XHO M3MEHUTH €M-
KOCTh KOHJIEHCATOpa KOJIOATEIHbHOTO KOHTYpa MPUEMHUKA, YTOObI OH ObUT HACTPOEH Ha
BOJIHY JJIMHOU 25 M?

A. YBennuuts B 2 pasa. b. YBennuuTs B 2 pa3za.

B. Ymenbmuts B 2 pasa. I'. YMmenbuts B 4 pasza.

7. C NOMOIIbIO KAKOTO 3JIEMEHTa JETEKTOPHOIO PAIUONPUEMHUKA OCYILIECTBIISIETCS Je-
TEKTUPOBaHUE?
A. muoxa. b. xonebarenbHbIM KOHTYp. B. aHTeHHa. I'. TpOMKOTrOBOpPHUTEIb.

8. Ha xakoM CBOMCTBE AJIEKTPOMArHUTHBIX BOJIH OCHOBAHO JICUCTBUE paAnoIoKaTopa’?
A. orpaxenue. b. npenomienue. B. untepdepenius. I'. monspusauus.

9. Ha kakoM MpUMEPHO PACCTOSHUU OT PAAMOJIOKATOPA HAXOAMUTCS CAMOJIET, €CJIU OTpa-

YKEHHBIW OT HEro CUrHaJl MpuHUMaroT yepe3 10-4 ¢ mocie MOMEHTa MOChUIKUA?
A.3*104wm.  B.1,5%104m. B.3*1012m. T.1,5%1012 m.

10 .Ha xako# njmuHE BOJIHBI paboTaeT paauolepenaTdrK, €Clu 4YacToTa KoieOaHuit 1
MI'?
A.300m. b.100m. B.3m. TI.1Im

Bapuant 2

1. DnekTpuyeckue kojaebaHus B KojieOaTeIbHOM KOHTYpE 3aJaHbl ypaBHeHHEM =10-6cos
30t (Kir). Yemy paBHa aMIiuTya KojaebaHui 3apsiaa?

A. 10-6 Ki. b.cos 30t Kun. B. 30t Kn. I'. 30 Ku.

2.Ilepuoa cBOOOJHBIX JIEKTPOMAarHUTHBIX KOJICOAHWH B KOJEOATEIIbHOM KOHTYPE PaBEH
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10-6 cexynnpl. Uemy paBHa HIUKJIWYECKash YacTOTa KojeOaHU B KOHType?
A.2*¥106n T'm.  b.2*10-6nTu. B.2*10-6 . T.2T1m.

3. Kak u3menurcs nepuoj; cBOOOTHBIX KOJICOaHH B KOHTYpE, €CIIU MHIyKTUBHOCTH yBE-
nuyuTes B 4 paza?

A. Ymenbmuted B 2 pa3a. b. YBenuuutcd B 2 pasa.

B. YMenbmnted B 4 paza. I'. YBenuuures B 4 pasa.

4. JleficTByIOllIeE 3HAYCHUE HAMPSIKEHUS HAa yYacTKe LIEMH MEePEeMEHHOro Toka paBHo 120

B. quy paBHa aMHJII/ITy,ZIa KOHe6aHI/I}I H&Hpﬂ)KGHI/I}I Ha 9TOM yqaCTKG I CIIN.
A.120B. B.240B. B.120A\2B. T.120+2B.

5. [lpu snexTpuueckux KojieOaHUsIX B KOJeOATeIIbHOM KOHTYpE 3apsij KOHAEHcATopa U3-
mensercd 1o 3akony q=0.01 sin10t (Ki). Uemy paBHa nukiinyeckasi yactora?
A.0,0ITu.  b.10tI'n.  B.sinlOtT'm.  T'. 10-4 I'n.

6. KoHTyp paguonpueMHrKa HaCTpOECH Ha JUIMHY BOJIHBI S0M. Kak Hy>KHO M3MEHUTh WH-
JTYKTUBHOCTH KaTYIIIKU KOJIE0ATEILHOTO KOHTYpa MPUEMHHUKA, YTOOBI OH ObLJT HACTPOCH Ha
BOJIHY JIUJTMHOU 25 M?

A. YBennuuts B 2 pasa. b. YBennuuts B 2 paza.

B. Ymenbmuts B 2 pasa. I'. YMmenbmuts B 4 paza.

7. C moMONIbI0 KakOro 3JEMEHTa AETEKTOPHOIO pPaJAHONPUEMHUKA OCYIIECTBISETCS
HACTPOIKa HAa YacTOTy NEepeAaroie paJuoCTaHINN?
A. nuon. b. xonebatenbHBIN KOHTYp. B. anTteHHa. I'. r(poMKOTOBOPHUTEND.

8. Ha kakoM CBOWCTBE 3JIEKTPOMAarHUTHBIX BOJIH OCHOBAHO JICMCTBUE paguosiokaTopa?
A. orpaxenue.  b. npenomienue. B. untepdepenuns. I'. nonsapusanus.

9. Camoner HaxoauTcst Ha paccTostHUM 6*104 M oT paanonokaTopa. Uepe3 CKOIbKO Mpu-
MEpPHO CEKYHJI OT MOMEHTa MOCBUIKM CHUTHala MPUHUMAETCA OTPa’KEHHBIM OT caMoJieTa
curHan?

A.2*104c. b.4*10-4c. B.104c. T.1/4*10-4c.

10. Ha xakoil nnmuHE BOJIHBI paboTaeT paauorepenaTduk, €CIU 4YacToTa KojieOaHui 3
MI'?
A.300m. b.100m. B.3m. TI.1Im

Kpurepun ouenku:

«5» - BBINOJIHEHBI TpaBWIIbHO 10 3amaHMil;
«4» - BBINOJIHEHBI TPABWILHO 8 - 9 3a7aHNI;
«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3a7jaHUI;
«2» - BBIIOJIHEHBI PABUWJIBHO S5 3alaHUM.

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue
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1.TpanchopmaTop Kakoro BUAa UCTOIb3YIOT B AJEKTPUUECKON MIBEHHON MallluHe AJis
MOAKIIOYEHUS €€ B ceTh Hanpshkenuem 220 B?

2.Jlonmwxkarommii Tpanchopmarop co 110 BUTKaMu BO BTOPUYHON OOMOTKE TOHMKAET
Hanpspkenue ot 22000 B 1o 110 B. Ckonbko BUTKOB B €ro MepBUYHON 0OMOTKE?
3.ITouemy paboTaromue MBEHHbIE MAITUHBI MOTYT OBITh HCTOYHUKAMU PATUOTIOMEX ?
4.Hampspkenue Ha BTopuyHOM 00MOTKe TpaHcopmaTopa | 30 B, Tokx 220 A, kordduru-
eHT moinHoctu BropuuyHoil nenu 0,9. Onpenenuts KIIJ[ Tpancdopmartopa, ecinu mpoBo-
JMMOCTh K HEMY MOIIIHOCTH 24 KBT.

5.CBapounblii TpanchopmaTop nuTaeTcs ot cetu ¢ HanpsbkeHuem 220B. Tlepsuunas 06-
MOTKa cofepkut 110 BuTKOB mpoBoaa ceuenneM 20 Mm%, HanpskeHue Ha 3aKMMax BTO-
puuHoii 00MoTKHM 70B. OnipeaenuTb YUCciI0 BUTKOB BTOPUYHOM 0OMOTKH TpaHcpopMaTopa
U CEYEHHUE MPOBOJA.

6.IloueMy cepaeuHuky TpaHc(hopMaTopoB HAOUPAIOT U3 OTIEIbHBIX JUCTOB WM JIEHT,
M30JIMPOBAHHBIX JJAKOM, OKaJIMHON WJIM XUMHUYECKUM criocoOoM. [louemy Tonmuny iu-
CTOB WJIX JIEHT NOJ0MPAIOT B 3aBUCUMOCTH OT YaCTOThI MOTPEOIIEMOT0o ToKa?
7.CBapounblit TpanchopMaTOp NMUTAETCS OT ceTu ¢ Hanpsbkennem 220B. Hopmanbhaas
MoutHOCTh TpaHchopmaropa 23 kBt, K111 80%, HOMHHaNIBHOE BBIXOJHOE HAIPSYKEHUE
30B. Onpenenuts K03 PuUIMEHT TpaHCPOPMAIIUU U TOK BO BTOPUYHON OOMOTKE.
8.CBapouHbIi TpaHC(hOpMaTOp MUTACTCS OT CeTU HampsbkeHueM 220B, nepBuyHas 0OMOT-
ka umeet 110 BuTkoB npoBoaa. HanpskeHne Ha 3akuMax BTopuuHoil ooMoTku 70B.
Omnpenenure 4YKCI0 BUTKOB BTOPUUHOM 0OMOTKH TpaHc(opMaTopa U ceueHrne IpoBoia
3TON OOMOTKHU.

9.1 KOHTPOJIS CTAIBHBIX OTIMBOK Ha 3aBOJIAX IIMPOKO MCHOJB3YIOT YIbTPa3ByKOBOMI
Ie(PEKTOCKOI. ¥YIbTPa3ByKOBbIE BOJIHBI OTPAXKAIOTCS OT IPaHMIIBI pasjiena IByX Cpell
cTanb-Bo3AyX. Ha xakoi riryOorHe oOHapy)eHbI 1e(DEeKThI, €CITU OJIUH U3 OTPAKEHHBIX
curHasioB ObUT 3apukcupoBan uepes 2-10-5¢, a Bropoit uepes 2,4-10-4¢? CxopocTs pac-
IPOCTPAHEHUs YJIbTpa3ByKa B CTAIH 5 KM /C.

KonTtpoJsbHas padora no pasaeny «KoJsiedanusi M BOJIHbD)

Bapuanr 1

1. AmmnuTyna Tena, COBEpIIarIIero rapMoHUeckre kojaebanus, paBHa 15 cm. Uemy paBeH myTh,
MIPOMICHHBIN TEJIOM 3a BpeMsl, paBHOE Mepruoay KoyieOaHmii?

Ortser: cM

2. HursHol MasTHHK coBepimmi 25 konebanuit 3a 50 ¢. Onpenenure 4acToTy KOJaeOaHH MasTHUKA.

OrTBer: I'g

02 ,

3. Ha pucyHke nokasan rpaduk Ko- ” /\ nebaHuil OTHOM U3 TOYEK CTPYHBI.
Omnpexnenure nepuo KojeoaHu .

MasiTHUKA. 1\ 2 B 4 \pte

Orser: c b T

4. Tlo rpaduky 3amanus Ne3 Haiimure 7 aMILTATY 1y KOJIeOaHHIA.

OrtBer: cM

E, Ix 4

5. Tlo rpaduky 3amanust Ne3 HaiiauTe 4acTOTy KOJIeOaHMil.

OrTBer: I' 160 / I\

6. Ha pucynke mpencraBiieH rpaduk / \A [/ \ HM3MCHEHHS CO BPECMCHEM KH-
HETUYECKOW HPHEPruu peOcHKa, Ka- %0 \ [  daromerocs Ha kadensx. Yemy
paBHa B MOMEHT, COOTBETCTBYIO- \ / i Touke A Ha rpaduke, ero
NMOTCHUMAIbHAS  SHEPTHA, OTCHH- / \ / TaHHasl OT TIOJIOKEHUsSI PaBHO-
BeCHs Kauelsew. _

0 1 2 3tc




Ortser: Jx
7. B Tabnuie mokasaHo, Kak U3MEHSJIACh KOOPAWHATA TeJla C TCYCHHEM BPEMEHH MPHU €r0 CBOOOTHBIX

KOJIEOAHUSX.
t,C 0 1 2 3 4 5 6 7 8 9 10
X, CM 10 7 0 -7 -10 -7 0 7 10 7 0

Omnpenenure aMITUTY Ay KoJieOaHuUil Tena.

Otger: cM
8. Ilo Tabnwuie k 3amanuto Ne 7 onpenenuTe mepuo.1 KoedaHuil Tena.
OtBer: c

9. Kunernueckas SHEpPrusi MassTHMKAa B MOMEHT MPOXOXKICHUS MM ITOJIOKEHHUsT paBHOBecHs paBHa 5 JIxk.
Ornpenenure MONTHYIO MEXaHUUECKYIO SHEPTUI0 MAITHHUKA.
Ortser: Jx

10. 3ByKOBBIE€ BOJIHBI MOT'YT PaCIpOCTPAHATHCS

1) B razax, »KMJIKOCTSIX U TBEPABIX TeJIaX
2) TOJBKO B TBEPABIX TeJIax

3) TOJIBKO B sKHAKOCTSX

4) TOIbKO B ra3zax

OTBeT:

11. Boruucnure JUIMHY BOJIHBI, PacHpOCTPaHSIONIEICS 0 MOBEPXHOCTU BOJBI, €CIM CKOPOCTh PacHpo-
CTpaHEHHs BOJIHBI paBHA 5 M/C, a MOIUIABOK KavaeTcsi HAa Hel ¢ yacToToi 2 ['m.
Ortser: M

12. YenoBedyeckoe yxo MOXET BOCHpUHUMATh 3BYKH yacTtoToid OoT 20 mo 20 000 I'm. Kakoil nuanazon
JUTMH BOJIH COOTBETCTBYET MHTEPBAY CIIBIIIMMOCTH 3BYKOBBIX KoJjebanuii? CKOpOCTh 3ByKa B BO3/Y-
xe mpuMuTe paBHoi 340 m/c.

1) o120 1020000 ™ 3) ot 0,06 10 58,8 m
2) ot 6800 10 6 800 000 m 4) or17nm00,017 m
Ortger:
A B T
13. Ot uero 3aBUCHUT BBICOTA TOHA 3ByKa? [ﬁé ‘{;{5“
1) oT yacTOTHI KOJIEeOAHMIH 2 . f
2) OT aMILINTYABI KOJIeOAHU . : b
3) OT 4acTOThI U AMILIMTYABI ?
4) He 3aBHCHUT HU OT YACTOThI, HU OT AMILIUTY/IbI 28
= _'__%
Orser: B

14. HCO6XOI[I/IMO OKCIICPUMCHTAJIBHO YCTAHOBUTD, 3aBUCHUT JIU IICPUO/ KoJIeOaHMt NPy KUHHOTO MadTHH-
Ka OT KC€CTKOCTHU NPYKUHBI. KaKYIO N3 YKA3aHHBIX Iap MAajATHUKOB MOKHO HCIIOJIb30BATb JIA 3TOM

nenu?

Dbul 3)Aub
2)Bul HAuTl

OTtBeT:

15. Ha pucynke m3zo0OpakeH rpaduK BOJHBI B OINPEACICHHBIH MOMEHT BpeMeHH. OmnpenenuTe IIUHY
BOJIHBI.
Orger: M
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Omeemom K 3adaHuto 16 aensemca nocnedosamensHOCMb Yugp.
MocnedoeamenbHocme Yyudpp 3anucsiealime 6e3 npobenos, 3anameix u dpyaux 0o-

NnosIHUMers1bHbIX CUMB0s108

16. YcTraHoBUTE COOTBETCTBHE MCXKIOY (bHBH‘ICCKI/IMI/I BEIUYMHAMH U UX U3MCHEHHMAMHU. MaTeMaTHYSCKH
MasATHHUK COBCPHIACT HC3aTyXaromue koncOanmsa. Kak m3aMeHHTCSA nepuon, 4aCrtorta 1 MEXaHNM4YCCKasa
OHEpIUsi KosebaTeIbHOMI CHUCTEMBI, €CJIM JJIMHY MasTHHKA YBCIUWYNTH, 4 MaCCy U HAaYaJIbHYIO BBICOTY
nmoabEMa MasTHHUKA OCTAaBUTH Hpe)KHI/IMI/I?

dusuyecKue Be- HX usmeHenust
JIMYHHBI
A) Ilepuon 1) yBenuuutcs
b) Mexannueckas 2) yMEHBUIUTCA
JHEpPrus
B) Yacrora 3) He usmenurtcs
A b B

17. T'py3 maccoii 100 r coBepimaer koneOaHus Ha mpyxuHE xecTkocThio 40 H/M. Uemy paBHO HanbOIb-
1iee 3Haue€HUuEe MOJYJISl CKOPOCTH TeJla, eCIH aMIIUTy/1a Konebanuii 9 cm?

KontponbHas pabota no reme «Konebanus u BOJTHbBI».
Bapuant
1. AMIumMTya Teja, COBEpIIAIOIIEro TapMOHUecKue kojaebanus, paBHa 17 cM. Uemy paBeH myTb,
MIPOMICHHBIN TEJIOM 3a BpeMsl, paBHOE IByM IepuofaM KojeOaHuii?
Ortser: cM
2. HursHol MasTHHK coBepimi 16 konebanuit 3a 32 ¢. Onpeaenure nepuo1 KojebaHui MasTHUKA.
Ortser: c

3. Ha pucyHke nokasan rpaduk xoie- % u4 0aHUii OTHOM U3 TOUYEK CTPYHBI.
Omnpenenure 4acToTy KosneOaHUI 6
MasITHUKA.
OtBer: I'm 0 ] > e
4. Tlo rpaduky 3amanus Ne3 Haiinute aMILTATY 1y KOJIeOaHMiA.
OrtBer: cM 6
5. Tlo rpaduky 3amanus Ne3 HaliguTe nMepuo]| KoJIeOaHHii.
OrtBer: c
6. Ha pucynke mpeacraBieH rpaguk m3- E, JIx A MEHEHHUS CO BPEMEHEM II0-
TEHLUHUAJLHON SHEPTUM Tpy3a, OTCUH- | TaHHOW OT TOJIOXKEHUSI paB-
HOBECHS TeJla Ha TIpY>KuHE. B MOMeHT, 160 "\ COOTBETCTBYIOIINI TOUKe A
Ha TpaduKe, €ro KUHETHYECKas dHEp- / A / \\ rUsl paBHa
Ortser: JIx <0 - |
7. B Tabnuie mokasaHo, Kak U3MEHSIIACh KOOpJAMHATA TeJa C TeUCHHU-
€M BPEMEHH TIPHU €TI0 CBOOOIHBIX KO- 7l \ / T neOaHMSX.
0 1 2 3tc
t, C 0 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5
X, CM 0 7 10 7 0 -7 -10 -7 0 7 10
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Ornpenenure aMITUTY Ay KOJIeOaHHi Tema.

OTBerT: CM

8. Tlo tabnure x 3amanuro Ne 7 onpeaenuTe nepruo KojiedaHui Tena.
OTBerT: c

9. Kunermueckas OHEPIUa MassTHUKA B MOMCHT IIPOXOXACHHA UM ITOJIOKCHHA PAaBHOBECHS paBHA 7 I[}K
Onpe):[eJmTe MAaKCUMaJIbHYI0 NOTCHIHAJIBHYIO SHCPIrUi0 MasiTHUKA.

Otser: Jx

10. [Ipumepom npoAOTBLHOMN BOJIHBI SIBISETCS
1) 3BykoBasi BOJIHA B BO3/lyXe

2) BOJIHA HA MIOBEPXHOCTH MOPS

3) paguoBoOJIHA B BO31yXe
4) cBeTOBasi BOJIHA B BO3/1yXe

OTtBeT:

11. Bonna ¢ nepuogom konebanuii 0,5 ¢ pacnpocTpansiercsi co ckopocThio 20 m/c. Uemy paBHa JyiHHA
BOJIHBI?

OTBeT: M

12. BepxHsig rpaHulla 4acTOThl KOJIEOAaHUN 3BYKOBBIX BOJIH, BOCIIpUHUMAaeMasi yXOM 4eJIOBeKa, C BO3pac-
TOoM yMmeHblnaercs. [{ns nereir ona coctaBusier 22 k', a ang noxuibix mogei — 10 kI'u. CkopocTh
3ByKa B Bo3ayxe paBHa 340 m/c.
3BYyK ¢ JJIMHOW BOJHBI 17 MM

1) yCJABIIINT TOJBLKO pedeHOK
2)  yCABIIMIHUT TOJBKO MOKHUJION YesI0BeK
3) ycaABIIHUT U pedeHOK, M MOKUJION YeJI0BeK

4) He yCOABIIIUT HU pe0eHOK, HHU MOKHII0H YeT0BeK

OTtBeT:

13. Kakum nmapaMeTpoMm 3BYKOBBIX KOJIeOaHUH onpeensieTcs TpOMKOCTh 3ByKa?

1) yacroroi

2) mepuogom

3) aMmmumTya0M

4) CKOPOCTHIO PACIIPOCTPAHECHUSA

OTtBeT:

14. Heob6xoammo SKCIEpUMEHTAITHHO YCTAaHOBUTD, 3aBUCHUT JIU YaCTOTAa KOJEOAHUI MaTEMAaTHIECKOTO
MasiITHUKA OT JUIMHBI HUTH. Kakyro W3 yKa3aHHBIX Tap MAasTHHUKOB MO>XHO MCIIOJIb30BaTh IS
aTOM 1enu?

DAuBb 2) AuB 3)BuB 4)Burl
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A B r
Ort- ; S S . BCT:

J"" ! (L’”Z 15. Ha pucynke nokasas rpag

nr ms
16. BOIHEI 661“}’1].[6171 BIOJIb YIIPYT'OIr'0 iHypa, B HECKOTO BIil MOMEHT
L) 9

BpPEMCHHU. ,HJ'II/IHa BOJIHBI paBHa PaCCTOAHUIO

1) AB 2) AC 3) AD 4) AE

OtBeT:

17. YcTaHOBUTE COOTBETCTBUE MEXKIY (PH3MUECCKUMH BETMUYMHAMH U X H3MEHEHUSIMH.

MaremaTHuecKuil MasTHUK COBEpLIAeT He3aTyxarolue Kosebanus. Kak M3MeHuTCs mepuoj, 4actora M
MEXaHUYeCKasl SHEPrusl KojaeOaTeIbHON CUCTEMBI, €CIIN JUIMHY MasiTHUKA YMEHBILINTh, @ MAaCCy U Hayallb-
HYIO0 BBICOTY IIOIb€MA MASITHUKA OCTaBUTh IPEKHUMU?

du3nyecKHe BeTUYHHBI NX n3meHeHus
A) UYacrora 1) YBEITUIHUTCS
b) Mexanuueckas sHeprus 2) YMEHBIIUTCS
B) Ilepuon 3) He uzmenurcs
A b B

18.C kakol CKOPOCTBIO MPOXOAUT TPy3 NMPYKUHHOIO MasTHUKA, umeromuil maccy 0,1 kr,
MOJIOKEHUE PABHOBECHS, €CIIA KECTKOCTh NpyxuHbl 40 H/M, a ammuinryaa xosnebaHui
2 cm?

Pa3zgea 5. Onruka

IIpupoaa ceera

Bonpocs! auist 00CyKAe€HUSA: TOUYCUHBIM UCTOYHUK CBETA; CKOPOCTh PACHPOCTPAHEHUS
CBETA; MOJHOE OTPAKEHUE; JIMH3bI, YBEJIMYEHUE JINH3BI; TJ1a3 KaK ONTHYECKasi CUCTEMA;
cuJia CBETA; OCBEILIEHHOCTD.

3aKOHOMEPHOCTH: 3aKOHBI MPSAMOJMHEWHOTO PACHPOCTPAHEHHUS, OTPAXKEHHUS U TIpe-
JIOMJICHUSI CBETa; MOCTPOCHHE M300pakeHus B JIMH3ax; npuHIun [toiredca; gopmyna
TOHKOM JIMH3bI; 3aKOHBI OCBEIICHHOCTH; COJTHEYHBIC U JIYHHBIC 3aTMEHUS.
IIpakTHyeckoe NpUMeHEeHHe ONITHYCCKUX IPHOOPOB

KoMmOuHupoBaHHBIC 3aHATHUS
JlabopaTopHas pabota

Ka4yecTBeHHbIe 3a1a4M:

1 (BIIP). B cepenune XX B. umxenep-¢uszuk Yapns3 Kao crmeman oTkpeiTue, mposo-
KUBIIIEE JTOPOTY ONTUYECKUM BOJIOKHAM, KOTOPBIE UCIIOJIb3YIOTCS CETO/HS AJIs TEeJIEBU-
J€HUsI U UHTEpHET-CBsA3H. ONTHYECKOE BOJIOKHO CIIOCOOHO INepenaBarh HU(POBYIO HH-
(popmanuio B popMe CBETOBOrO umnyJibca. Kakoe siBieHne oOBACHSAET XOJ CBETOBOIO
Jy4a BAOJb ONTUYECKOI0 BOJIOKHA (CM. puc.)?
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OrTBer:

[Tpy mpox0kACHUU CBETa BHYTPH ONTHYECKOTO BOJIOKHA CBET OTPAKAETCS OT BHYTPEH-
HUX CTCHOK BOJIOKHA. B JaHHOM cllydae MposBIISICTCS SIBJIEHHE TOJIHOTO BHYTPEHHETO
OTPaKCHHUS.

2 (BIIP). YcTanoBUTEe COOTBETCTBHE MEXKIY MpUMEpaMu U (HU3NUSCKUMU SIBJICHUSIMH,
KOTOPBIC 3TH MPUMEPHI WILTIOCTPUPYIOT. IS Ka)Ka0ro mpuMepa IposBICHUS (HHU3UYe-
CKHX SIBICHUH W3 TIEPBOTO CTOJOIMA MOAOEpUTE COOTBETCTBYIOIIECEC Ha3BaHUE (H3HUC-
CKOTO SIBJICHUSI U3 BTOPOTO CTOJIOIIA.
[TPUMEPBI

A) 1HO B BOJIe Ka)KeTCsI OMKe, 9eM Ha CaMOM JIelie
b) cBeT OT 1aMITOYKH OCBEIIACT KOMHATY

OU3SNYECKUE ABJIEHU

1) nudpdpysus

2) mepexo/1 MEXaHUYECKON IHEPTUU B TEIJIOBYIO
3) npenomIIeHHE CBETA B BOJIE

4) pactipocTpaHeHue cBeTa B arMochepe
3anumurte B TaOIHILy BEIOpaHHBIE ITUMPHI O] COOTBETCTBYIOMUMHU OyKBaMH.
A b

Ortsert: 34

PacuérHble 3a1aumn:

1. ITnockoe 3epkano MOBEPHYJIH Ha yroj o = 17° BOKpPYT OCH, JIeKallled B IUIOCKOCTH
3epkaina. Ha xakoil yros [ moBeprHeTcsi OTpaK€HHbBIN OT 3epKajia Jyd, €CJIu HalpasJe-
HUE MAJIAI0NIET0 Jy4ya OCTaIOCh HEU3MEHHBIM?

Bosmooicnoe pewenue:

IIycTth ¢ — nepBOHaYaIbHbBIN Yroj NaJeHUs Jy4a.

1o 3aKOHY OTpaKE€HHS yTOJ OTPAKEHUS TAK)KE PABEH @, U, CIIEIOBATEIBHO, YTOJI MEKIY
MaJA0IUM JYy4YOM U OTPaKEHHBIM JIy4YOM PaBeH 2.

IIpn moBopoTe 3epkana Ha yroa o NeprneHIuKyJsp | xk 3epkany, BOCCTaHOBIICHHBIN B
TOYKE MAJCHHUS, TAKXKE IMTOBEPHETCA HA YTOJ 0 M 3auMeT nosnoxenue 11

3HaYUT, HOBBIN yroJ najeHus OyIeT paBeH ¢ + a.

Takum >xe OyIeT 1 HOBBIN yTOJ OTPKCHHUS.

[ToaTOMY yroJs, Ha KOTOpPbIM NOBEPHETCSA OTPAKEHHBIN JIy4
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B=(@+a)ta-¢=20=34°
Otsert: 34°.

2. Onpenenute, HA KaKOH yroy 0 OTKJIOHSETCS CBETOBOW JIyd OT CBOETO MEPBOHAYAIh-
HOT'O HaIpaBJICHUS MPHU MEPEXOE U3 BO3/IyXa B BOJy, €CIIM yroJl najgeHus o = 75°.

s

OtBer: 28°27'.

3. Onpenenute, BO CKOJIBKO pa3 UCTUHHAS TIIyOMHA BOA0EMA OOJIbIIIE KaXyIIencs, eciu
CMOTPETH O BEPTUKAIH BHU3.
Otser: B 1,3 pa3a.

4. B xauecTBe JIylbl UCTIOJIB3YETCs TOHKAs COOMparoIas JIMH3a ONTHYECKasi CUila KOTO-
poii paBHa 4 nntp. IIpeagmer HaXOOUTCA HAa PACCTOSHHUHM 5 CM OT IUIOCKOCTH JIMH3BI.
Onpenenure:

1) Kakum — neCTBUTEIBbHBIM UM MHUMBIM — SIBJISIETCS M300pakeHue peameTa’?

2) Ha kakoM pacCTOSSHUM OT MJIOCKOCTH JIMH3bI HAXOAUTCS €ro n300paxxeHue?

3) Uemy paBHa yBeJIMYEHHUE JUH3bI B JAHHOM ciy4ae?

OtBet: 1) MEUMOE U300pakenue; 2) 6,25 cm; 3) 1,25.

5. N3ob6paxenue npeamera umeet Beicory H = 2 cm. Kakoe ¢okycHoe paccrosinue F
JI0JKHA UMETh JIMH3A, PACTIONI0KEHHAsI HA PACCTOSIHUU f = 4 M OT 3KpaHa, 4YTOObI N300-
pakeHHUEe JTAaHHOTO MpeAMETa Ha dKpaHe UMeIo BeicoTy h = 1m?

Otser: 8 cm.

6. I[IpenenbHbIi yrojl MOJHOTO OTPa)KEHUSI B CUCTEME CTEKJIO-BO3AYyX paBeH 42°. Uemy
paBHa CKOPOCTh CBETA B 3TOM COPTE CTEKJIa?

OtseT: 2-10% m/c.

7. CTOJI OCBEILIEH JIaMIION, pacIoI0KEHHOM Ha BeIcOoTe 1,2 M npsimo Hax cTosioM. Omnpe-
JEJINTE OCBELICHHOCTh CTOJIa HEMOCPEACTBEHHO IO JIAMIIOM, €CJIA TOJIHBIA CBETOBOU
HOTOK JamIibl coctaisier 750 nMm. Jlamiy cuuTaiTe TOUEUHBIM HCTOYHUKOM CBETA.
Otset: E =41,5 nk.

I'padpuueckne 3agauu:

1 (BIIP). Ha oaHy u3 rpaHeil CTEKJISTHHOM MPU3MBI U3 BO3JyXa MaJaeT JIyd cBeTa (CM.
puc., Buja cOoky). M3o0pa3nuTe mpuMepHBIN X0 Jiy4a B MPU3ME M MOCJE BBIXO/Ia CBETA
W3 CTEKJa B BO3YX.
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Bosmoorcnoe pewenue:
[TpumepHBIiA X011 Tydel N300pakEéH HA PUCYHKE.

/

2 (BIIP). Ha pucyHke mmoka3aHO pacIoJIOKEHHE TJIaBHOM onTUYeckoil oc MN JNHH3HI,
cBeTAlehca TOUku S U ee u3oopaxkenus S;. Hapucyiite nun3y u xoj sydeil. Haitnure
Ha PUCYHKE ONTUYECKHM IEHTp JUH3bI U ee ¢okychl. Onpenenute, coduparomen uiu
paccenBaroIIeH ABIISIETCS dTa JIMH3A, TEHCTBUTEIBLHBIM WM MHUMBIM SBJISIETCS U300pa-
YKECHHE.

.;:(.

S

o

S,
Bosmoorcnoe pewenue:
JIlyd, mpoxoasmui Yepe3 ONTHUYECKUM LEHTP JIMH3bI, HE OTKJOHSETCS OT CBOETO
HamnpasieHus. [loaromy ontuyeckuit neHTp O COBITAJAET C TOYKOM IEPECECUEHUsl Ipsi-
MbIX SS; 1 MN.
[Tpoenem nyu SK, napanienbHbli TJIaBHOM onTHYECKOM ocu. [Ipenomiuennsiil myu KS;
npoitaeT uepes Ghokyc.
3Hasi, YTO JIyY, MaJarolluid Ha JUH3Y 4depe3 (OKyC, MOcie MPEeIOMIICHUs UAET napal-
JIENHHO TJIABHOW ONMTHYECKOW OCH, HaxoauM Apyrou ¢dokyc. JIunza sBisercs: coouparo-
e, a u300paxeHue — JNENCTBUTEIBHBIM

3amavyu HA MeTOAbI HAYYHOT'O MO3HAHUA:

1 (BIIP). YuuTens Ha ypoke HNpOBEN CEPUIO OMBITOB MO MPEIOMIICHUIO CBETOBOTO JTyda
Ha TpaHUIE paAJVIMYHBIX  MOPO3PAUYHBIX  CPEl:  BO3AYX—BOJa M  BO3MyX—
CTEKJIO (CM. PUCYHOK).
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Kaxkoii BBIBOJA MOKHO CACJIaTh HAa OCHOBaHHU HpOBeI[éHHBIX OITBITOB?

Bozmooicnoe peuierue.

OngIT OBLI HpOBGI[éH C ICJIBIO ITOKa3aTb, 4YTO a0COJIFOTHBIM MOKa3aTellb IMpCIIOMJICHUA Y
CTCKJIa 6OJ'ILHI€, 4CM Y BOAbI (HpeJIOMHeHI/Ie 3aBUCHUT OT ONTUYCCKUX CBONCTB CpGI[LI).

2 (BIIP). KoHTaKTHBIE JIMH3BI

CBeToBBIC JTy4yH, UAYIINE B Ijla3, UCHBITHIBAIOT IIEPBOE IMPEIOMIICHHE, TIPOXOIs Yepes
pOroBuiIly, Jajie€ B IEpEeAHEH TIa3HOM KaMepe, XpyCTaluKe, 3aJHEH TJIa3HOM KaMepe.
[Ipenomnénnbie Myun coduparoTcs Ha ceTyaTke. Ecnu n3obpaxkeHre mpeaMeTra moyda-
€TCsl He Ha ceTyaTke (Imepea HeW WiIu 3a Hel), TO YEJIOBEK BUIUT IMPEAMET HEUETKHM,
pa3MbIThIM, 0€3 AeTtaneil. KoHTakTHBIE JIMH3BI, KaK U OYKU, KOPPEKTUPYIOT OJIM30pY-
KOCTh, JaTbHO30PKOCTh, aCTUTMaTU3M. KOHTaKTHBIE JIMH3bI UMEIOT POPMY «Ualllny, U3-
TOTaBJIMBAIOTCS U3 MPOHUIIAEMOTO ISl KUCIopoJa Marepuana. [loBepxHOCTh, KOHTaK-
THUPYIOIIAs C POrOBHUIICH, COOTBETCTBYET (hOpPME POTOBHIIBI, TIEPETHSSI TIOBEPXHOCTh HC-
IpaBJIsIeT HEMPABUIBHYIO ONTHYECKYIO CHCTEMY TJa3a, (hOKycHpyeT HM300pakeHHe Ha
ceTyaTke, He UCKaxkaeT ¢opmy mnpeameToB. KOHTaKTHBIC JIMH3BI COMPUKACAIOTCS Yepes
CIE3HYIO TUIEHKY C POTOBMIIEH IJ1a3a U HaXOJSITCA C HUM «B KOHTaKTe». I'a3za nanbHO-
30pKHE HMCIPABIISIOTCS KOHTAKTHBIMH COOHPAIOIIUMH JIMH3aMH, TIjia3a OJU30pyKHe —
KOHTAKTHBIMU PacCEUBAIOLIMMHU JUH3aMU. J(nana3oH KOPPEKIUU KOHTAKTHBIX JIUH3 J10-
CTaTOYHO MUPOKHUii: oT +20 10 -20 )II/IOHTpI/LI‘/&m

CBET
ofonoara
1. Kakoe ¢u3nueckoe sIBJICHHE JISKUT B OCHOBE pa0OThl KOHTAKTHBIX JIHH3?
2. Breibepute W3 NpeIoKEHHOTO TEPEYHS JIBa BEPHBIX YTBEPXKICHUS M 3aITAIITUTE

HOMeEpa, N0 KOTOPHIMU OHU YKa3aHBI.
1) koppekTupyroias 3peHrue MOBEPXHOCTh KOHTAKTHOMN JTMH3bI — BHEIIIHSIS;

2) ucnpapieHre 0JIM30PYKOCTH TPeOyET TEeKOPATUBHYIO KOHTAKTHYIO JIMH3Y;

3) ucnpaBiieHue AAIbHO30PKOCTH TpeOyeT JMH3Y, YCUIUBAIOIIYI0 (DOKYyCUpPOBAaHUE CBeE-
TOBBIX JIY4€H;

4) oHa U3 3a/1a4 KOHTAKTHOM JIMH3bI COCTOUT B OTPAXKEHHUH MAJAIOIIET0 Ha IJa3 CBETO-
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BOI'O II0TOKA,

5) Ipy HOIIEHHH KOHTAKTHBIX JMH3 MPOMCXOAUT YMEHBIIEHWE WHTEHCHBHOCTH IOMNa-
JAIOILIETO B IJ1a3 CBETOBOT'O MTOTOKA.

Bosmoocnoe pewenue:

1. KoHTakTHBIE TMH3BI HEOOXOIUMBI JJI1 KOPPEKLIMHA BO3MOKHBIX MPOOJIEM CO 3pe-
HueM. B ocHOBe uX paboTHI JIEKUT U3MEHEHUE (POKYCHOTO PACCTOSHUS ONTHYECKOHN CH-
CTEMBI IJ1a3a.

2. Bepnbie yTBepkaeHUS, XapaKTepHU3yIOIUe KOHTAKTHBIE JTUH3BI, YKa3aHbl MO/ HO-
Mepamu 1 u 3.
Ortsert: 13
Tect Mo TeMe «OnNTHKAY
Bapuanr 1
1.JJabopaTopHBIM METOJIOM BIIEPBBIC H3MEPUIT CKOPOCTH CBETA:
A. . ®uzo b. X. I'tolirexHc B. O. Pemep
2. 3aKOoH OTpakKeHUs CBeTa UMEET BUJ (CM. puC.):
A E=7
sina
n= .
B. sin )
B.0=7 |
3. [TocTosiHHAs BeTUYMHA, BXOAAIIAs B 3aKOH MPEIOMJICHUS CBETa, HA3bIBACTCSI:

A. a0COJIIOTHBIM TIOKa3aTesleM IPeTOMIICHUS
b. oTHOCHTENBHBIM ITOKA3aTENIEM PEIOMIICHUS
B. noctosHHOM npeoMIeHus

4.@opMysia ONTHYECKON CHJIBI JIMH3BI, TO. ..
1 1 I 1 1

A. D B. F BF a f.
3. YenoBek mpuOIMIKAECTCS K 3€pKaly CO CKOPOCThI0. C KakoW CKOPOCTBHIO OH COJH-
KAETCS CO CBOUM M300pakKCHUEM?
3 M 62 1,52
A ¢ b. ¢ B. ¢
6. CnoxeHue IByX KOT€PEHTHBIX BOJIH Ha3bIBACTCS:
A. nucniepcueit Bb. nudpakuueit B. unrepdepenmueit
7. CrocoOHOCTh PJEKTPOMArHUTHON BOJTHBI MMPOXOAUTH Y€PE3 OJTHOOCHBIN KPUCTAIIT
B OTIPE/ICJICHHOM HAIpPaBJICHUH HA3bIBACTCS:
A. monspuzanuen b. unrepdepennueit B. nudpakuueit
8. [Tpu mepexoie ayda B ONTHYECKH OOJIee TUIOTHYIO CPEay. ..
A. yrou majieHus OoJIbIe yria mpeIOMICHHUS. b. yron majgeHusi MEHbBIIE yIiia
IIPEIIOMJICHHMS. B. yros majieHust paBeH yriry IpeIOMIICHHS.

9.  Eciu npeaMer HaxoIuTCs MEXIY (POKYCOM M ONTUYECKUM IIEHTPOM COOMparo-
el JINH3BI, TO n300pakeHue OyaeT. ..

A. yBEIIMYEHHBIM. b. yMeHbIIEHHBIM. B. paBHBIM pazMepam npeaMera.

10. Ilpu mpoxoxaeHuH OEoro CBeTa Yepe3 TPEXTPaHHYIO MPHU3MY Ha 3KpaHe BUIHBI
Pa3HOIBETHBIE TIOJIOCHI. DTO SBJICHHE ...

A. uaTEpPEPEHITNH. b. nucnepcun. B. nudpakmmm.

152




Bapuanr 2

l. ACTPOHOMHYECKUM METOJIOM BIEPBBIE U3MEPHII CKOPOCTh CBETA!
A. U. duzo b. O. Pemep B. T. FOur
|
2.3aK0H OTPAKEHUS CBETA UMEET BUJI (CM. PUC.): !
A.C=Y |
. alV
sina AL
n=—
g snf :ﬁ
|
B. V=7 i
3. Iloxazarenb NpesoOMIIEHHS CPEibl OTHOCUTENBHO BaKyyMa Ha3bIBaETCA:

A. a0COJIIOTHBIM MTOKA3aTeNIeM MPETOMIICHUS

Bb. oTHOCHTENBHBIM MIOKA3aTENEM PEIOMIICHUS

B. nocrosHHON npenoMIeHus

4. dopmyia ONTUYECKON CHJIBI JTUH3BI, 3TO. ..
F=L. po L 11,1

A D b, F B. I d [,

3. [Ipenmer HaxoAUTCA OT MJIOCKOIO 3epkana Ha pacctossHun 20 cm. Ha xkakom pac-

CTOSTHUU OT MpEIMETa OKKETCS €ro u300pa)xeHue, eciiv npeaMeT yaaauTh Ha 10 cMm oT

3epkaia?

A. 30 cMm b. 60 cm B. 10 cm

6. OTtrubaHue BOJIHON MaJIbIX MPETSITCTBUNA HA3bIBACTCS:

A. nudpaximen b. nucnepcueit B. unrepdepennueit

7. 3aBUCHMOCTh TOKa3aTelsi MPEeJOMJICHUS! BEIIECTBA OT YacCTOThI (AJIMHBI) BOJIHBI

Ha3bIBAETCS:

A. nudpaximen b. nucnepcueit B. unrepdepennueit

8. [Ipu nepexone ayda B ONTUYECKU MEHEE TUIOTHYIO CpeNy...

A. yron najieHust 60Jblle yria NpeJoMIICHHUS. b. yron magenust MeHbllle yria

MPEIOMIICHUSI. B. yron nazsieHus paBeH yrity NpeJoMIICHHUS.

9. Ecnu npenmer HaxoguTcss Mexay (OKycoM M JIBOMHBIM (POKycoM coOuparonieit

JIMH3bI, TO U300pakeHue OyeT. ..

A. yBEIIMYEHHBIM b. yMeHbIIEHHBIM B. paBHBIM pa3zMepaM IpeaMera

10. Tlpu BblIyBaHUU MBUIBHOTO IY3bIPsl, PU HEKOTOPOW TOJIMHE IJIEHKU, OH MpHU-

oOpeTaeT paayKHYI0 OKpacKy. JTO SIBJICHUE ...

A. uaTepEepeHIINH b. nucnepcun B. nudpakuun

Kpurepuu ouenku:

«5» - BBINOJIHEHBI TpaBWIIbHO 10 3a1aHMil;
«4» - BBITIOJIHEHBI TPABWILHO 8 - 9 3a71aHUI;
«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3a7jaHUI;
«2» - BBINOJIHEHBI TPABWIILHO 5 3aIaHUH.

JlabopaTopHas padora «3yyeHue u3o0paskeHusi MpeIMeTOB B TOHKOW JIUH3€E»

Heanb paGoThl: U3MEPUTH ONTUYECKYIO CHIY M (DOKYCHOE PacCTOSIHHME COOMparoien
JIMH3BI OJTHUM U3 CIIOCOOOB.

O6GopynoBanme: MCTOYHUK CBETa, JUHEWKA, JIMH3a cOOMparoIias, JaMIoyKa Ha CTOMKe,
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9KpaH, COCANMHUTCIBbHBIC ITPOBOJAA, BBIKIIIOYATCIIb.

Teopernueckoe od0ocHoBaHue: DopMyIia TOHKOHN JIMH3bI UMEET

1 1 1

4+ ==
puy; ¢ S F (1), roe d — paccrosiHEE OT JIMH3BI 10 00BEKTA, f — paccTosHUE OT
JUH3BI 10 n300pakenus, F — hokycHoe paccrosHue nuH3bI, D — onTryeckas cuiia JTuH-
3B

Ji1st TOrO, 9TOOBI YOSAUTHCS B IPUTOAHOCTH (DOPMYJITBI TOHKOM JIMH3HI, JIJIs1 BAIIIETO
citydasi He0OXOIMMO U3MEPHUTH C TTOMOIIBIO 3TOH (DOPMYJITBI ONTUYECKYIO CHITY STOM
muH3bl D ipu pasnuyHbix 3HaveHusx d u f, HailTi aOCOMIOTHBIEC TOTPEITHOCTH U3MEPe-
Husa D 1 ybenuThes, 94To B Mpejieiax TOYHOCTH HAIMX U3MEPEHUN ONITHYECKYO CHITY
JIMH3BI MOJKHO CUMTATh BEJIMYNHOM TI0-
CTOSTHHOH, T.€. popMmyJia paboTaer.

WA
SJV\\‘\;\-_\ "I\ RS 1 OTO MOXKHO CA€IaTh, U3MEPHUB PACCTOS-
) N Y8 O\'\\ g —th\\ \f\ 8, HUS d OT mpeaMeTa 10 JTMH3BI U PaccTo-
X \\ b 1 sHus f OT AMH3BI 10 peabHOro N300pa-

) ";"\\ ) - — \' KeHMs Ha dKpaHe. PeanbHoe nepeBepHy-
TOE N300paykeHNe Ha dKpaHe Ui coOu-

paroIeil TMH3bI MOIY9YaeTCs, €CIIM MPEIAMET PACIOIOKUTh OT JIMH3BI HA PACCTOSTHUH
oosbiieM gokycHoro. Ilpu aTom eciu pacctostHue f<d< 2f, To uzobpaxxkenue Oyaer
yBenu4yeHHbIM (puc.l), ecnu paccrosaun 2f<d, To ymensieHssiM (puc. 2). Habmronae-
MBIM TIPEAMETOM MOXET CITY>KUTh CBETSIIASCS CIIUPAb JTAMITOYKH.

[Ipocreitmmii cmocod M3MEPEHUSIONTUIECKON CUIIBI U (POKYCHOTO PacCTOSIHUSA coOupa-
IOIIIEH JIMH3bI OCHOBAH Ha UCIOJIb30BAaHUU ()OPMYJIbI TUH3bI:

1 1 I 1 1
E+7—D (1) nmm E+7:F (2)

B kadecTBe mpenMeTa UCIONIb3YETCsl CBETAIAsACA JaMIiouka. JeiicTBuTenbHOe n300pa-
YKCHUE HUTH HaKaja JaMIIOYKH IOJy4aroT Ha DKPaHe.

Xom paboThl.

1.CoOpaTh ANEKTPUUECKYIO 1I€Mb, MOJKIIOUMB JIAMIIOYKY K UCTOYHHKY TOKa 4epe3 BbI-
KJIFOYaTeb.

2.ITocTaBUTH JTAMITOYKY W DKPaH IO KpasM CTOJa, MEXKIY HUMH IMOMECTUTh JIMH3Y. [le-
peMelniast JIMH3Y, HOJYYUTh PE3K0e M300paKEHUE CBETSIICHCS HUTU JTAMITOYKH.

3.U3meputsb pacctosiHus d u f, 0Opature BHUMaHWE HA TOYHOCTh U3MEPEHUS pacCTOos-
HUM.

4.Paccuutath 1o Gpopmynam (1) u (2) onTuyeckyro cuiay U (OKYCHOE pacCTOSIHHE JIMH-
3BL.

5.BeiBoa o pabote
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BoaHoBbBIe CBOHCTBA cBeTa

Bonpocel 115 o0cy:xkneHusi: nHTEp(EpEHIs CBETa; KOTEPEHTHOCTh CBETOBBIX JTyUeH;
uHTephEpEeHITNS B TOHKUX TUICHKAX; MOJIOCH paBHOW TOJIIMHBI, KOJiblla HproTOHA; H-
dpakius cBera; TUQPaKIUsS Ha TSI B MAPaUICIbHbBIX Ty4yaX; JuGpaKkIHOHHAS PeIeT-
Ka; TOHATHE O Tojorpaduu; MOJSPHU3AIUS MOMEPEYHBIX BOJH, IOJSIPU3AIUS CBETA;
JIBOMHOE JIy4YeNpEIOMIICHUE; TUCIEPCUS] CBETA; BUJbl W3JIYYEHUU;, BUAbI CIEKTPOB;
CHEKTPhI UCITYCKaHUS; CIEKTPHI MOTJIONMICHUS; CIIEKTPAIbHBIA aHau3; YIbTPapUOIIETO-
BOE M3JIyueHUe; HH(PPaKpaCHOE U3ITyUEHHUE; PEHTTE€HOBCKHUE JIy4H; UX MPUPOJIa U CBOM-
CTBAQ; IIKaJIa AIEKTPOMArHUTHHIX U3Ty4YCHHUI.

3aKOHOMEPHOCTH: YCJIOBUS MHUHUMyMa UM MaKCUMyMa HHTEp(EpEHLIHUOHHON W JU-
(GpakMOHHOW KapTHH; 3JIEKTPOMArHUTHas TEOpHsl CBETA; MEXaHU3M HM3Jy4eHHUs CBETa
BEILIECTBOM.

IIpakTHyeckoe npuMeHeHne UHTEPPEPECHIINHN B HAYKE U TEXHUKE; MOJSPOUIOB; CIICK-
TPaJIbHOT'O aHaJIN3a

KauecTBeHHBIE 3a1a41:

1 (BIIP). ¥Y3kuit my4ok O€J0T0 CBETa IMOCIe MPOXOKACHUS Yepe3 CTCKISHHYIO MPU3MY
naéT Ha dKpaHe CHEKTP. 3alHuIIUTE I[BETa CIIEKTpa B MPAaBUILHOM IOCIEA0BATEIHHO-
CTH: CHHM U, (DHO0JIETOBBIN, 3€JIEHbIN, 0Jy0O0i.

OTBET: MOCeI0BAaTeIbHOCTh IIBETOB B CHEKTpe: (DHOJETOBBIN, CHHUM, roay0oH, 3ee-
HBIH.

2 (BIIP). Ha pucyHke mpuBeJeHbI CIIEKTPHI U3IYUYEHUSI aTOMApPHBIX MapoB Telus, apro-
Ha ¥ HeusBecTHOTo rasza. Kakoe(-ue) BemecTBo(-a) — reiauil Ui aprod — BXOJIUT(-5T)

B COCTaB HEM3BECTHOTIO Tra3a’
400 450 500 550 600 700

OTBET: HU TENUs, HA ApTOHA.

3 (BIIP). BcTaBbTe IpOIyIIEHHOE CIOBO (CIIOBOCOYETAHUE) B TEKCT.

«O0bpa3oBanne paayru Mpy MPOXOXKICHUHM CBETa Yepe3 MEJKHE Karlld BOJbI MPOUCXO-
auT Onaromaps . IIpx 3TOM 3JIEKTPOMArHUTHBIE BOJIHBI
Pa3JIMYHON JJIMHBI BOJIHBI JIBHXKYTCSI B BOJE€ C Pa3HBIMH CKOPOCTSIMU U MO3TOMY IO-
Pa3HOMY MPETOMIISIOTCS.

OtBet: nucnepcus.

4(BIIP) YcTaHoBUTe COOTBETCTBUE MEXKIY YCTPOMCTBAMU M BHJIAMU 3JIEKTPOMArHUT-
HBIX BOJIH, KOTOpPbIE UCIIOJIB3YIOTCS B OTUX YCTPOWCTBaxX. [ KaXaoro ycTpoucTsa us
IEPBOI0O CTOJI0LA NOAOEPUTE COOTBETCTBYIOIIMM BUJ| 3JIEKTPOMArHUTHBIX BOJIH U3 BTO-
poro crooiia.

YCTPOMCTBA BUJIbI DJIEKTPOMALT -
HUTHBIX BOJIH
A) nammbl B COJSIpHUsX,|l) CBETOBBIC

CrocoOcTByIomKe  00pa3o-2) nuppakpacHble
BAaHUIO B _KOXE YEJIOBEKA
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BUTaMuHa D
b) mpubops! s uccneno-|3) peHTTeHOBCKHUE

BaHHSA ATOMHOW KPHCTal-4) ynbTpaduoIEeTOBEIE
JIMYECKOM PEHIETKH MOHO-
KPUCTAJLJIOB

OtBeT: A —4; b - 3.

PacuérHble 3a1aumn:

1. B ToHKOM BO3IyIITHOM 3a30p€ MEXKY JIBYMs CTEKISTHHBIMU TUIACTUHAMU HAOIIOJAI0T
UHTEepHEPEHITMOHHYIO KapTHHY B 3€JIEHBIX Jydax JUIMHON BoMHEI 550 HM. Omnpenenure
TOJIIIIMHY TUIEHKH, €CIIA B HeW HAOII0AaI0T MAaKCUMYMBI 4 MOPSAKa.

Otset: 1100 aM™.

2. [lepuon mudpakunonHoit pemerku 3 MxM. Haliaute HanOonbmuid mOpsiIOK CIEKTpa
JUTS1 5KEJITOTO CBETA C JUIMHOUM BOJIHBI 580 HM.
Ortser: 5.

3. ToHkas MbUIbHAS IJIEHKA OCBEIIAETCS CBETOM C JIMHOM BOIHBI 0,6 MKkM. Ha ckoibko
OTJIMYAIOTCS Pa3HOCTH XOJ1a IBYX OTPa)KEHHBIX BOJIH JJISI CBETIION U CIEAYIOLIEH 3a Hel
TeMHOUW UHTEP(PEPEHIIUOHHBIX M0JIOC?

OtBet: 0,3 MKM.

3axa4yu HA MeTOABI HAYYHOI'O MO3HAHUA:

1 (BIIP). N3yuas cBOiiCTBa CBETOBOU BOJIHBI, yUUTEIh HA YPOKE MPOBEN OMBITHI C KPHU-
CTaJUIaMU TypMaJMHa (OJJHOOCHBIMU MPO3PAYHBIMU KPUCTAIIAMH 3€JIEHON OKPAaCKH, U3-
TOTOBJICHHBIMH B (hOpMe IUJIaCTHHBI, CM. puC.). OH HampaBWJ NEPHEHIUKYISIPHO IO-
BEPXHOCTH IIACTUHBI IIy4YOK CBETA OT JJIEKTPUYECKOM JIAMIIBL, IIPU ITOM CBET YACTUYHO
ociab Mo MHTEHCUBHOCTHU U MPUOOPEN 3eIeHOBaTyI0 OKpacky. Jlanee mydok cBeta ObLI
HaIIPABJICH 4€pe3 BTOPOM TOYHO TAaKOM K€ KPHUCTAUI TYpPMAJIMHA, IMapajuIeNIbHbINA Mep-
BOMY. IIpy OIMHAKOBO HANPABIEHHBIX OCAX KPUCTAJUIOB CBETOBOM ITy4YOK HECKOJIBKO
Oosee ocnabisncs 3a Cu€T MOIJIOIIEHUS BO BTOpoM kpucramwie. Ho xorga yuurensb
HavaJl BpallaTh BTOPOW KPHUCTAILJI, OCTABIISAS MEPBBIA HEMOABUKHBIM, TO HAOIIOATIOCh
yAUBUTENBHOE SIBJICHHE — TallleHue cBeTa. M Kkorga ocu KpucTayuioB ObUIMA MEepHEeHAM-
KYJISIPHBI IPYT IPYTY, CBET Yepe3 BTOPYIO IUIACTUHY HE MPOXOIHII COBCEM.

C Kakoi 11e1bt0 OBLT MPOBEEH JAHHBINA OTIBIT?

Boszmooicnoe pewenue:

OnbIT OBUT TIPOBEAEH C IEBI0 MOKA3aTh, YTO CBETOBAs BOJIHA SIBJISIETCS MOIEPEYHOM
BOJIHOM (TTOKa3aTh BO3MOXKHOCTD MOJISIPU3AIIMH CBETOBBIX BOJIH).

A\

2 (BIIP). BcraBbTe B mpejioeHne MpOMyIIeHHbBIE CI0BA, UCTIONL3Ys HHHOPMAITUIO U3
TEKCTA.
Ha pucyHke moka3zaHa CXeMa OIbITa IO PA3JI0KEHHI0 CBETAa B CHEKTP C MOMOUIBIO
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. CoryacHO oOrBITY,
B HanOOJIbITICH CTETICHU MPETOMIISIIOTCS

B omeem 3anuwume cnosa (couemarnus cno8) no nopsaoxy, 6e3 0onOIHUMENbHbIX CUM-
80J108.

IBeT npeameToB
Bompoc o npuumHe pa3iaudHON OKpacKd Tell 3aHMMal YM 4YeJloBeKa ykKe JaBHO. boib-
II0€ 3HAYCHHE B MOHUMAHMHM ATOTO BOMpoca uMeau padoThl HeloToHa (HavaBIIuecs
0K0J10 1666 T.) 10 pa3okKEHHIO OEJIOro CBETa B CIIEKTP (CM. PUCYHOK).
Cget oT ¢doHapsi OCBEIIACT y3KO€ MPSIMOYroyibHOEe oTBepctue S (mienb). [lpu momoru
JTUH3BI L n300pakeHue IIeIH MoIydaeTcs Ha dKkpaHne MN B BHUJI€ y3KOTO O€JIoTo MpsiMOo-
yrojibHuka S'. [lomecTuB Ha myTH Jaydei npusmy P, oOHapyXuUM, 4TO U300pakeHHUe IIe-
JIU CMECTUTCS U MPEBPATUTCS B OKPAIICHHYIO MOJOCKY, IIEPEX0/IbI IIBETOB B KOTOPOI1 OT
KpacHOTO K (HOJIETOBOMY TOJI00HBI HAOIIOJaeMbIM B pajyre. DTO paayKHOEe U300pa-
»keHre HbIOTOH Ha3Baj CIIEKTPOM.

§" §'em

P Ap

L
N

Pucysok. HaGmiogeHHe JHCNIEpCHH CBeTa
B Ta6JII/IHe IMPUBCACHBI B KAYCCTBC IMPHUMCPA 3HAUCHUA 11OKA3aTCIsA IMMPCIIOMIICHUA B 3a-
BHCHUMOCTH OT IJIMHBI BOJHBI JJIsI ABYX COPTOB CTCKJIA 1 BOABI.

JUTHHA BOJTHBL, HM IToka3aresnp npenoMIIeHUs
’ CTexio, TSHKENBIN ..
(11BET) (pruHT Crexkiio, 1€rkuil KpoH Boga
656,3 (KpacHBII) 1,6444 1,5145 1,3311
589,3 (5KEnTHIiN) 1,6499 1,5170 1,3330
486,1 (romy6oit) 66157 1,5230 1,3371
404,7 (broaeToBBII) 1,6852 1,5318 1,3428

[{BeT OkpyX)aroumx HacC MPEIMETOB MOXKET OBITh Pa3IUIHBIM OJIaroaapst TOMy, 4YTO CBe-
TOBBIE BOJIHBl PAa3HON JJIMHBI B Jiyde OEJOro IBETa PacCEMBAIOTCS, IMOTJIOIIAIOTCA
IPOITYCKAIOTCSl TIPEeIMETaMH IO-pa3HoMy. JloJis CBETOBOTO IOTOKA, Y4YacTBYIOIIAs B
Ka)KJIOM U3 3THX IMPOIIECCOB, OMPEALISICTCS C MTOMOIIBIO0 COOTBETCTBYOIIMX KO3 PHUIIH-
€HTOB: OTPAXKEHUS P, TPOITYCKAHUS T U MOTIIOMICHHUS 0.

Ecnm, nanpumep, y kakoro-nubo Tena st KpacHOTO cBeTa KOA(h(OUIIMEHT TPOITyCKaHUS
BEJIMK, KOA(PGUIIUESHT OTPAKECHHSI MaJl, a IS 3€EHOr0 — Ha00OpOT, TO 3TO TENO OyaAeT
Ka3aThCA KPACHBIM B TMPOXOJSINEM CBETE W 3€JIEHBIM B OTPaXEHHOM. TakuMu CBOWM-
CTBaMH 00JIa/IaeT, HAPUMED, XJIOPOPUILT — BEIIECTBO, COACPIKAIIEecs B JUCThIX pac-
TEHHH ¥ 00YCIIOBIMBAIOIIEe MX MBET. PacTBOp (BBITSHKKA) XI0podrinia B COUPTY OKa-
3BIBAETCSI HA MMPOCBET KPACHBIM, 2 Ha OTPAKEHNUE — 3EJIEHBIM.

157




Jl7iss o4eHp 0enoro Hempo3pavyHoro Tena KodhdUuIMeHT oTpakeHHus OJIM30K K eTUHHIIC
JUTSI BCEX JIJTUH BOJIH, a KOA(DPUITMEHTHI MOTJIONICHUS U TIPOITyCKaHus 0ueHb Majbl. [Ipo-
3pavyHOE CTEKJIO MMEET Majble KOd(PPUIIMEHTH OTPAKEHHUS W MOTJIOMICHUS, a Kodhdu-
IIUEHT MPOITYCKaHMsI OJTU3KUHN K €UHUIIE I BCEX JUTHH BOJIH.

Paznmuune B 3HaueHUAX KOA(DOHUIIMEHTOB O, T U P U UX 3aBUCHUMOCTH OT IIBETA (JIJTUHBI
BOJIHBI) TMAJaloNIero cBeTa OOYCIIOBIMBAIOT YpE3BbIYAHOE pasHooOpa3ue B I[BETaX U
OTTEHKAaX Pa3JINYHBIX TEI.

Bosmooicroe pewenue:

Ha mecte mepBoro mporycka JOJDKHO OBITh CIIOBO «IPU3MBD» HIIM CIOBOCOYETAHUE
«CTEKJITHHOW MPU3MBI», HA MECTE BTOPOTO — CIIOBOCOUYETAHHE «(HHUOICTOBBIC JIYIH.
OTBET: CTEKJISIHHOW MPU3MBbI, (PUOJIETOBBIC JIyUH

KonTposbnasi pabora no pazaeny « Onruka

I BapuanT.
1. 'eomMeTpr4yecKoii ONITHKON HA3BIBAETCS Pa3jie ONTHKH, B KOTOPOM...
a) M3y4arTCa 3aKOHbI PaCIpOCTPAHEHUS B MPO3PAYHBIX CpeAax CBETOBOWM SHEPrMU Ha
OCHOBE IMPEACTABICHUSA O CBETOBOM JIYUE;
0) rimyOoKo paccMaTpHUBAIOTCSl CBOMCTBA CBETA U €T0 B3aUMOJCHCTBHE C BEIIECTBOM.

2. OCHOBOIOJIO)KHMKOM KOPIYCKYJISIPHO# TeOPHUH CBeTa ObLI...
a) Pémep; 0) HeroToH; B) Makcen;
r) ApUCTOTEIb; n) ['tolirexc.

3. B 4yeM CyHIHOCTH MeTO/A OIpeAe/IeHUs] CKOPOCTH cBeTa B onbiTe ®u30?

a) 17151 UBMEPEHUS BPEMEHH paclipOCTPAHEHHUs CBETA UCIIOIb30BaJIOCh BPAILIAIOIIEECs
3€pKaJo;

0) 711 U3MEPEHUS BpEMEHHU PacIpOCTPAHEHUsI CBETAa UCIIOJIB30BAJICS “‘TIPEPHIBATEID —
Bpalaronieecs 3youaroe KoJyeco.

4. JIsis TOr0 4TOOBI OTPAXKEHHBII JIYy4 COCTABJISLI ¢ MagawmuM yroJ 20°, yros na-
JEeHUSI CBETOBOIO0 JIy4a J0JKeH ObITh CJIeTyIOIIUM:

a) 40° 0) 30° B) 20° r)
10°

5. BoisicHuTe, 4yeMy OyaeT paBeH yroJ najeHus npu nepexojae CBEToBOro jJy4a B
onTHYeCKH 00Jiee IVIOTHYIO Cpexy M3 ONTHYECKO MeHee MJIOTHOM?

a) yroJ najicHusl paBeH yri1y MpeaoMIIeHUs

0) cBET MPOXOAUT O€3 MPeTOMIICHUS

B) yTOJ NajieHus OO0JIbIIIE YTriia MPETOMIICHHS

I') YroJI MaJICHUs] MEHBIIIE yIJIa MPEJIOMIICHUS.

6. Onpeneasist riryOMHY Bomoema “Ha rJas”...
a) MBI TOYHO OTIPEIENISIEM TIyOrHY;

0) THO Ka)eTcs HaM TIyOKe;

B) JTHO Ka)KEeTCsI BCEernia OJmKe K HaMm, T.€. MeJIbue.

7. Kakne JUH3bI HA3bIBAIOT BOTHYTHIMU, KOT/1a — BBIMYKJIBIMHU?
a) BorHyThIMM — Yy KOTOPBIX Kpasi TOJIIIIE, YEM CEPEJIMHA; BHITYKIBIMU — Y KOTOPBIX
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Kpasi TOHbIIIE, YEM CepearHA

0) BoruyThiMu — y KOTOPBIX Kpasi TOHBIIIE, Y€M CEPEINHA; BBITYKIBIMU — Y KOTOPBIX
Kpast TOJIIE, YEM CepeIrHa

B) BorHyThiMu — Tela ¢ MOBEPXHOCTAMU, OOpaAIIEHHBIMU BHYTPb; BBITYKIBIMU — C
MIOBEPXHOCTSIMH, OOPAIlICHHBIMU HAPYXKY.

8. Boi0epure popmy.ty, 10 KOTOPOH PACCUYUTHIBAOT ONTHYECKYIO CHJLY JIUH3bI:
a)v=1/T 0) D=1/F B) R=U/I r)q=
Q/m

9. OnTr4yeckne cuibl JJMH3 paBHbl S anTp u 8 nutp. KakoBbl nx (poKycHbIE pac-
cTOsIHMA?

a)2mul25wm 6)20mu 12,5 m

B)2cmu 1,25 cm r)20 cmu 12,5 cm

10. Yemy paBHO JIMHElHOE YBeJIUYEeHHE JIUH3bI?
a)['=H/h 0)I'=1/F B) [ =d/f r)I'=D/d

11. C kakoii pu3n4ecKor XapaKTepUCTUKON CBA3aHO pa3jinyune B usere?
a) CO CKOPOCTBIO CBETA;

0) C MHTEHCHUBHOCTBIO CBETA;

B) C MOKa3aTeaeM MPeIOMIICHHS CPEIbI;

T') C YaCTOTOM KOJeOaHUH.

12. Inuna BoJIHBI 11 (HOJIETOBOTO IBETA PaBHA:
a)2- 10" m 0)4- 107" M
B)6 - 107 M r) 8- 107 m

13. B uem 3akiir0uaercs siBjieHUe HHTepepeHun cBeTa?
a) B YCUJIEHUHU OJIHOTO CBETOBOTO My4Ka JIPYTUM;

0) B MOJIyYEHHUH CIIEKTpa OEJIOro CBETA;

B) B OTM0aHUU CBETOM MPEMSITCTBUM;

I') B HAJIO)KEHUU CBETOBBIX BOJIH.

14. Kakue cBeTOBbIE BOJIHBI HA3bIBAIOTCSH KOT€PEHTHBIMU?

a) UMEIOIINE OJIMHAKOBBIC YACTOTHI;

0) UMEIOTIIHE OJJMHAKOBBIC YaCTOThHI U PA3HOCTh HAYAIBHBIX (ha3, paBHYIO HYJIIO;
B) UMEIOIIHE OJIMHAKOBBIC YACTOTHI M TTOCTOSIHHBIE pa3HOCTH (ha3.

15. YcaoBue makcumyma B 1M(PpaKIUOHHON KAPTUHE, TOJYYE€HHOH ¢ MOMOIIbIO
pemerku, 4sin¢=*k% B sroii popmy.e d — 310:

a) Pa3HOCTh X0/1a MEXK/1y BOJIHAMHU,

0) mepHoJI PEIICTKH,

B) LIMPUHA MAaKCUMyMa Ha dKpaHe.

16. Macca tesia m = 1 Kr. BbI4uCJIMTE MOJHYIO €r0 IHEPTHIO.
a)3 - 10® JIx 0) 9 - 10® JIxx

159




B) 9 - 10'% JIx r) 3 - 10 Ik

17. CBeueHune 3KpaHa TeJIeBU30Pa OTHOCUTCSH K:
a) XEeMHUJIFOMUHECIICHIINH;

0) KaTOAOJIOMUHECIICHITUH;

B) BJIEKTPOJIIOMUHECICHIINY;

r) (DOTOTIOMUHECIICHITHH.

18. I1.1a3ma naer:

a) CIEKTp MOTJIOIICHHUS;
0) MoJIocaThIN CIEKTP;
B) JIMHEHYATHIN CIIEKTD;
I') CIUIOLIHOM CIIEKTP.

19. KakoB quana3oH 4acToT HHQPAKPACHOT0 U3JIyYeHUA?
a) ot 10° 10 107 I'g

0) ot 10® 1o 107! 'y

B) 0T 6,6 - 108 10 6.6 - 10> 'y

r)or3 - 10" go3 - 10T

20. IMepeuncaure BUABI 3JEKTPOMATHUTHBIX U3JIYUYeHUI B MOPsiIKe BO3PACTAHUSA
UX IUTHH BOJIH:

a) raMMa-u3jy4eHue, peHTreHOBCKoe, YIbTPaduoieToBoe, BUaANMoe, nHppakpac-
HOe, PaIMOn3Jy4eHne, HI3KOYaCTOTHOE;

0) HU3KOYACTOTHOE, paAUOU3TydeHue, HHPpaKpacHOE, BUIIUMOE, YIbTPaduoIeTOBOE,
PEHTI€HOBCKOE, FraMMa-U3ITy4YCHHE;

B) HU3KOUYACTOTHOE, PaIMOU3ITyYeHHE, HH(PpaKkpacHOe, BUIUMOE, PEHTT€HOBCKOE, TaM-
Ma-u3J1yueHHe, yabTpaduoieToBOE;

') TaMMa-u3Iy4YeHre, pEHTTeHOBCKOE, YIbTpadroieToBOe, BUANMOE, MH(PpaKkpacHoe,
HU3KOYaCTOTHOE, PaIMOU3ITyICHHE.

II BapuanurT.
1. Uro Ha3bIBaEeTCS CBETOBBIM JIy4OM?
a) FEOMETPUUECKOE MECTO TOUYEK, UMEIOIINX OJJUHAKOBBIE (Da3bl B MOMEHT BPEMEHH;
0) TuHUS, YKa3bIBAOIIasi HAMPABIICHNUE PACTIPOCTPAHEHUSI CBETOBOM SHEPIHH;
B) BooOpa)kaemasi JIMHHUS, mapajuiesibHas PpOHTY pacrpoCTpaHEHHUsI CBETOBOM BOJIHBI.

2. KTo BnepBbIe onpeae/ini CKOpocTh cBeTa’?
a) MalikenbCOH; 0) lNanmnei;
B) Pémep; r) ®uszo.

3. YeM 00bACHAJICA yCIIeX aCTPOHOMMYECKOI0 MeTOAA H3MEPEHHUsl CKOPOCTH Tesia?
a) nemxenueM FOmurepa Bokpyr CosHIla;

0) IPOXOJUMBbIE CBETOM PACCTOSIHUS OBLIIM OYEHb BEJIUKU;

B) TEM, UTO CBET JIFOOBIE PACCTOSHUS IPEOI0JIEBAET MTHOBEHHO.

4. JIsis TOr0 4TOOBI OTPAXKEHHBII JIYy4 COCTABJISLI ¢ nagawmum yroJ 40°, yrosa na-
J€HUsI CBETOBOIO0 JIY4a J0JKeH ObITh CJIeTYIONIUM:
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a) 20° 6) 80° B) 40° r) 10°

5. BeisicHHTE, YeMy OyJeT paBeH yroJl najJeHus MPH nepexojae CBeTOBOro Jy4a B
ONTHYeCKH MeHee MJIOTHYIO Cpely U3 ONTHYECKOi 001ee MJIOTHOM?

a) yroJI MajicHUs paBeH yriTy IpeIOMIICHUS

0) cBET MPOXOAUT O€3 MPEITOMIICHHUS

B) YT'0JI IQJICHUS OOJIBbIIIE yTJIa MPETOMIICHHSI

I') yroJI MaJeHUs MEHBIIIC YIJIa IPEIOMIICHHUS

6. AOCOJIIOTHBIN MOKAa3aTeJIb MPeJOMJICHUS 3aBUCUT?
a) OT YacCTOTHI;

0) OT CKOPOCTH CBETa;

B) OT (PU3UYECKUX CBOMCTB U COCTOSIHUS CPEbL;

I') OT yIJja MpeJoMIICHHUS.

7. JIun3a 310:

a) MPO3pavyHOe TEJI0, UMEIOIIEE C ABYX CTOPOH TJIAKHUE IOBEPXHOCTH
0) mpo3payHoe TeJI0, OTPaHUYEHHOE CHEePUUECCKUMU ITOBEPXHOCTIMH
B) TEJIO, CTOPOHBI KOTOPOTO OTHOJIUPOBAHBI U OKPYTIICHBI

r) 11000€ TEJIO C IrIaJKUMU N30THYTHIMU TOBEPXHOCTSAMU

8. B kakux eqUHUIIAX U3MEPSIOT ONTUYECKYIO CUJTY JIUH3bI?
a) Omax 0) Bonbrax

B) Kanopusix r) JuonTpusx

9. HaiinnTe onTu4ecKkne CUIbI JIMH3, GOKYCHBbIE PACCTOTHUS KOTOPBIX 25 ¢cM u 50

CM.
a) 0,04 nop u 0,02 anrp 0) 4 naaTp u 2 noTp
B) 1 antp u 2 anTp r) 4 notp u 1 norp

10. Yemy paBHO JiMHeliHOe YBeJIUYEeHHE JIUH3bI?
a)I'=1/d 0)I'=d/f B) [ =1/d r
=1/f

11. IIpeameT KaxeTcsa HAM OeJIbIM, €CJIM OH...
a) YaCTUYHO OTPAXKAET BCE JIyUH;

0) YaCTHYHO TOTJIONIAST BCE JIyYH;

B) OJIMHAKOBO OTPa’KaeT BCE JIYUH;

') OIMHAKOBO TOTJIOIIAET BCE JIYUH.

12. /Iucnepcueit Ha3pIBaeTcs:

a) 3aBUCHUMOCTb IIOKa3aTelsd MPEJIOMIIEHUSI CBETa OT Cpeibl, B KOTOPOM pacceuBaercs
CBET;

0) 3aBUCUMOCTb MOKAa3aTellsl MPEIOMIIEHHsI CBETA OT JJIMHBI BOJIHBI (MJIM YacCTOTHI KoJie-
OaHMi1 CBETOBOI BOJIHBI);

B) 3aBHCHMOCTb ITOKa3aTelis NPEJIOMIIEHUS] CBETa OT yIJla MaJeHHs] CBETOBOIO ITydKa Ha
ITIOBEPXHOCTb CPEBI.
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13. InuHa BOJIHBI IJISI KPACHOTO LIBETA PaABHA:
a)2-10"m 0)4 - 107 m
B)6 - 107 M r)8-10"m

14. B yem 3akiiouaercs siBjieHue Jupakunu ceera?
a) B YCUJICHUHU OJIHOTO CBETOBOIO IMyYKa JAPYTUM;

0) B MOJIYYEHHUH CIIEKTpa OCJIOro CBETA;

B) B OTHOQHUN CBETOBOM BOJIHOM MPEIISITCTBUA;

') B HAJIO)KEHUU CBETOBBIX BOJIH.

15. YcaoBue Mmakcumyma B IM(PPaKIUOHHON KAPTUHE, TOJYY€HHOH ¢ MOMOIIbIO
pemierku, 4sin¢=kA B yroii popmyiie Boipakenue 9 sin¢:

a) Pa3HOCTh X012 MEXK/Iy BOJIHAMHU,

0) mepuo peIeTKH,

B) IMPHUHA MAaKCUMyMa Ha dKpaHe.

16. Macca Tesia m =2 Kr. BoI4uc/IMTe MOJHYI0 €ro 3HePruio.
a) 6 - 10® Ik 0) 36 - 10® Ik
B) 6 - 10'% JIx r) 18 - 10'¢ JIx

17. CBeyeHue JJaMIbl JHEBHOI'0 CBETA OTHOCHUTCH K:
a) XEeMWJIIOMUHECIICHIINH;

0) KaTOAOJIOMHUHECIICHITUH;

B) DJICKTPOTFOMUHECIICHIINH;

I) (OTONIOMUHECHEHIIUH.

18. JIuneituaTslil CIEKTP /1a€T BelIeCTBO, HAXOAsIIIeeCs B
a) JKUJKOM MOJIEKYJIIPHOM COCTOSIHUU;

0) ra3000pa3HOM MOJIEKYJISIPHOM COCTOSIHUM;

B) ra3000pa3HOM aTOMapHOM COCTOSTHUU;

I') TBEPJIOM COCTOSIHUU.

19. KakoB quana3oH 4acTOT PEHTT€HOBCKOI0 U3J1y4YeHus?
a)or3 - 10° 103 - 10" T’

0) ot 10® 1o 107! T'y

B) 0T 6,6 - 10"® 10 6.6 - 10°° 'y

r)or 10° 10 107 I'

20. IMepeuncauTe BUABI 3JIEKTPOMATHUTHBIX H3JIYUYEHHUI B MOPsiAKe YObIBAHUS HX
JJIMH BOJIH:

a) raMMa-u3JIy4eHre, peHTT€HOBCKOE, YIbTpaduoIeToBOE, BUANMOE, HHPPAKpACHOE,
paarou3nyueHne, HU3KOYaCTOTHOE;

0) HU3KOYACTOTHOE, PAIMON3ITyYeHHEe, MHPPAKPACHOE, BUIUMOE, YIbTPapHOIETOBOE,
PEHTTEHOBCKOE, FaMMa-H3JIy4YCHHE;

B) HU3KOYACTOTHOE, PaANOU3ITydeHUE, HHPPAKPACHOE, BUIMMOE, PEHTTEHOBCKOE, TaM-
Ma-u3Iy4deHne, yIbTpaduoIeToBOE;

') raMMa-u3JIy4eHHe, PEHTT€HOBCKOE, YIbTparoaeTOBOC, BUIMMOE, HH(MPAKpPaCHOE,
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HHU3KOYdCTOTHOC, PAANOHN3JIYYCHHUC.

CnenuaabHasi Teopusi oTHocuTeIbHOCTH (CTO)

Bonpoce! AJis1 00CyKAeHMS: SHEPTUS TTOKOSI.

3aKOHOMEPHOCTH:

noctynatel CTO; Gopmyia sHEPTrUM NOKOSI; CBA3b MAcChl U SHEPTUU CBOOOIHOM YacTu-
11bl; 3JIEMEHTHI PEJSITUBUCTCKON AUHAMUKHU

KauecTBenubIe 3a1aun:

1. Ha 3emuie mpoBOIUTCS MCCIIEJOBAaHUE 3aBUCHUMOCTH YaCTOThI SJIEKTPOMArHUTHBIX KO-
Je0aHuil HaCTPOEUHOTO KOHTYypa paAuONpUEMHUKA OT €ro MHIAYKTUBHOCTH. Takoe ke
UCCIIEIOBAaHUE TPOBOAUTCA Ha OOPTY pakKeThl, ABMKYIICIHCS paBHOMEPHO OT IIEHTpa
3emiu co ckopocthio 0,6¢c. ByayT au OoTIMYaThCS PE3yJIbTaThl UCCIENOBAaHUN? 3eMITIO
cuutaiite UCO.

OTBET: pe3ybTaThl UCCIENOBAHUNA OyIyT OJJMHAKOBBIMHU.

2. JIBe yacTulbl JETIAT CO CKOPOCTSIMHU, PAaBHBIMU CKOPOCTH CBeTa |) HaBcTpedy Ipyr
JpYyry; 2) NepneHANKYJISIpHO APYT ApyTy. UeMy paBHa CKOPOCTbh BTOPOI YaCTHIIbI OTHO-
CUTEJIBHO MIEPBOM B KaXKJOM cliydae?

OtBet: 1) ¢c; 2) c.

3. (BIIP) B unepnuanbHOM cucTEME OTCUYETA CBET OT HEMOJBUKHOTO MCTOYHHMKA pac-
MPOCTpaHsaeTCs B Bakyyme co ckopocThio ¢ = 300 000 km/c. KakoBa CKOpOCTh OTpaXkEH-
HOT'O CBETA B MHEPIMAIBHON CUCTEME OTCUETA, CBSI3aHHOW C 3€PKAJIOM, KOTOPOE yIaisi-
€TCSl OT HICTOYHUKA CO CKOPOCTHIO V?

OtBer: c.

Pacuérnble 3a1aum:

1. Macca nokost ipotoHa pasHa 1,67-10%7 kr. IIpoTOH pa3sroOHSETCS B YCKOPHUTEINE JI0
ckopoctu 0,65c¢.

1) Uemy paBHa 3HEprusi NOKOs MPOTOHA?

2) UeMy paBHa KUHETUYECKAsl SHEPTUS TPOTOHA?

Ortser:
1) Eo = mc? = 15,0310 Irx = 936 M»>B

mc 2

2
2) Ex = J; =19,7810!"! JTxx = 1232 M>B

Pazgea 6. KBanToBasi pusuka

KBanToBag onTtuka

Bonpocel 1 00CykaeHusi: KOPIYCKYJISIPHO-BOJHOBON Ayanu3M; ()OTOH; BOJHOBBIC
CBOMCTBA YAaCTHII; JaBJICHHE CBETA; XUMHUCCKOE JeiicTBHE cBeTa; (poTorddekT.
3akonomepHocTH: Gopmyna [lnanka; cooTHomeHne HeomnpenenEHHocren I eizenoep-
ra; ypaBHeHue DiHITeHa 11 pororddekra.

du3uyeckue onbIThI: onbITH JleOeaeBa u Basmiosa; onbiTel CTONETOBA MO HCCIIENO-
BaHMIO pororddekra.

IpuHUMIIBI JelCTBUSI NPUOOPOB U YCTPOMCTB: (POTOIIEMEHTOB.

KadyecTBeHHBIC 3a1aUN:
1. ®oTokarox ocBemarT cBeToM. Kak nsmeHsTes (yBEIUYUTCS, YMEHBIIUTCS, HE U3Me-
HHTCSI) TIPH 3aMEHE B YCTAaHOBKE JKENITOr0 CBETO(MMIIBTPA HA CHHUU CIICIYIOIIHNE BEJIH-
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YUHBI:
1) Cuna Toka HaCBIIICHUS

2) CxopocTtb (poTOHOB

3) Yactorta (oTOHOB

4) Dueprus GpoToHOB

5) Kunetnueckast 3HEpTHUst BRIOUTHIX 3JIEKTPOHOB
6) 3agep>kuBaroIiee HarpsKeHue?

Otset: 1) He uzmenurcs
2) He usmenutcs

3) VYBeauuutcs

4) YBenuuutcs

5) YBenuuurtcs

6) YBenuuurtcs

2. Ilpuaymaiite ciocod COPTUPOBKU MUKPOYACTHULL C TOMOILBIO 1aBJICHUSI CBETA.
OtBert: (Bo3mosxHsriit) [log aeiicTBHEeM CHIIBI CBETOBOTO JABJICHHUS YaCTHIIbI, HMEIOIIHE
pa3Hbie Macchl, OyAyT MPUOOPETATh pa3Hble YCKOPEHUS.

PacuéTrnble 3agauun:
1. Omnpenenute sHEpruio GpoToHa yactoron 2:10 ° I'n,
Otser: 13,2 10" Ik

2. Dueprus dorona cocrasnser 3,3-107" [Ix. Uemy paBHa [umHa BOJIHEI 5T0ro GoToHa?
Otgert: 6107 M

3. Onpenenure UMITyIb6C (POTOHA, AJIMHA BOIHBEI KOTOPOro pasHa 4:10° M.
Ortser: 1,65:10% xrm/c

4. Yemy paBHa 4acTOTa M3IYyUYECHUS, MAJAONIETO HAa (DOTORIEMEHT, €ClU 3aepPKUBaIO-
mee Hanpsbkenue cocranisier 0,5 B. PaboTta BbIxo1a 2JIEKTPOHOB M3 JAHHOTO BEIIECTBA
cocTapiseT 1,5 »B.
Otser: 4,810" I'n.

3aauM HA YUTATEJBCKYI0 TPAMOTHOCTD:

1. (BITP) ®oTope3ucropsbl

doTope3ncTopaMu Ha3bIBAKOTCS MOJTYTPOBOTHUKOBBIE TPHOOPHI, MPOBOAUMOCTD (M, CO-
OTBETCTBEHHO, JJICKTPUUECKOE COIMPOTHUBIICHHE) KOTOPHIX MEHSETCS IO JEHCTBUEM
ceera. [IpuunHa GoTOMPOBOIUMOCTH — BHYTpEeHHUU (OTOID(PEKT — yBeInueHnEe KOH-
IIEHTpAIlUU AJICKTPOHOB B 30HE MPOBOAMMOCTH M JBIPOK B BajieHTHOH 30He. [loa BO3-
JCHCTBHEM CBETOBOTO MOTOKA JJIEKTPUUECKOE COMPOTUBIICHHUE CIIOSI YMEHBIIIAETCS B He-
CKOJIbKO pa3. doToconpoTuBIeHNs 007a1al0T BHICOKOW YyBCTBUTEIHLHOCTHIO, CTAOWIIb-
HOCTBIO, SKOHOMUYHBI U HAIEKHBI B OKCIUTYaTaIUH.

CBeTO4yBCTBUTEIBHBIN CIION TOIYNPOBOJHUKOBOTO MaTephalia B TaKMX COMPOTHBIIE-
HUSX MMOMEMIEH MEXTY ABYMsI TOKOIPOBOASIIMMU diiekTponamu. [lpu ocBemennu do-
TOPE3UCTOpa TOK B IIEMHU CHJIBHO BO3pacTaeT. Pa3HOCTh TOKOB MPHU HAIMYUU U OTCYT-
CTBUU OCBCIIEHUS HA3BIBACTCS CBETOBOM TOK WM ()OTOTOK, BEIMYMHA KOTOPOTO 3aBH-
CUT OT MHTCHCUBHOCTH OCBEIICHUS, BETMYMHBI MTPHJIOKEHHOTO HANPSDKCHMSI, & TAK)KE OT
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BUJIa U pa3MEPOB MOIYNPOBOIHUKA, UCTIOIB3YEMOTO B (DOTOpE3UCTOPE.

Henoctatkom (hoTOpe3nCTOPOB, KaK U JTIFOOBIX MOJIYITPOBOHUKOBBIX TPHOOPOB, SIBIISIET-
Csl CYIIIECTBEHHAs 3aBHCHUMOCTh IMapaMeTpoB OT TeMmmepaTypsl. CerogHs hOTOPE3UCTOPHI
IIMPOKO MPUMEHSIOTCS BO MHOTHX OTPACsX HAYKU M TEXHUKHU. J[aTUUKU 3aIbIMIEHHO-
CTU Pa3IMYHBIX OOBEKTOB, ABTOMATUUYECKUE BBIKIIOUATENNM YJIUYHOTO OCBEIICHUS U
TYPHHUKETHI B METPOIIOJIUTCHE — IPUMEPHI MPUMEHEHHS (POTOPE3UCTOPOB.

OTBeThTE Ha BOIIPOCHI:

1) Ha kakom sBJI€HMHM OCHOBAaH MPHUHIUI JEHCTBUS MOJYIPOBOJHUKOBBIX (hoTOpe-
3UCTOpOB? OTBET MOSCHUTE.

2)  llenecoobpa3Ho au NPUMEHSATH (POTOPE3UCTOPHI JII ABTOMATUYECKUX JATYHKOB B
JOMEHHBIX Me4ax?

OtBeT:

1) BuyTtpennuii potorddext — yBeauueHre KOHIEHTPAIMK 3JIEKTPOHOB U JILIPOK MpHU
OCBEILECHUH.

2) Hert, T.K. X CONPOTUBIICHUE CYILIECTBEHHO 3aBUCUT OT TEMIIEPATypPbl

Tect « KBaHTOBas ONITHKA)

Bapuanr 1

1.OTaenbHas OPIMS AIEKTPOMAarHUTHOM SHEPTUH, UCITyCKaeMasi aTOMOM, Ha3bIBACTCS:
A. JKOyIeM b. anexkTpoHoM B. xBanToM

2.DOHeprus KBaHTA NPOIOPIUOHAIBHA!

A. CKOpOCTH KBaHTa b. BpeMenu uznydyenus: B. wactote konebanuit

3.Ilon poroaddhekToM MOHUMAIOT SIBJICHUE B3aUMOJCHCTBHUSI CBETa C BEIIECTBOM, MpU
KOTOPOM MPOUCXOIUT:

A. BbIpbIBaHHE aTOMOB bB. BeIpbIBaHUE AJIEKTPOHOB B. MorioiieHue 3JeKTPOHOB
4.9ueprus GoroHa onpeensiercss GopMyIIoii:

A.E= v b. E= /4 B. E=hc

5. Jlazep mzmyudaer ceT yactoTol 5 * 10 T'u. JIyd 5TOro nasepa MOMKHO IPEICTABUTE,
KaK TIOTOK (POTOHOB, SHEPTHS KAXKJIOTO U3 KOTOPHIX PaBHA...

A. 9,9 * 1012 Ix

B.2,10°" JIx

B.3,3 * 10" JIx

I.1,32*10* JIx

6. CornacHo runotese [lnanka, sHEpPTHs CBETa MOTJIONIAETCS BEIIECTBOM. ..

A. B 3aBUCUMOCTH OT HHTEHCHUBHOCTH CBETA.

B. nopumsimu, paBHBIMU AV

B. mo0s1Mu iponiopuiusiMu (KBaHTaMH ).

I'. HenpepbIBHO, TOKA €CTh OCBEIICHUE.

7.ITouemy nipu ucnmyckanuu (OTOHA 3apsii aToMa HE MEHSIETCS?

8. [1macTiHa M3 HUKENS OCBEIIAETCS CBETOM, SHEPTUs (POTOHOB KOTOPOro paBHa 8§ 3B.
[Tpu sTOoM B pesynbrate GoTodrddeKrTa U3 MIaCTUHBI BBUICTAIOT AJIEKTPOHBI C SHEPTUEH
3,5 »B. KakoBa pa0oTa BbIX0/1a 3JIEKTPOHOB U3 HUKEJIS.

A. 11,53B.

b. 4,5 3B.

B. 2,3 5B.

I'.-4,55B.

9. Y4yeHuK yMEHbBIINII UHTEHCUBHOCTh CBETOBOIO ITy4Ka, IOMECTUB HA €r0 IMyTH 3aKOI-
YEHHYIO CTEKJISTHHYIO IIACTUHKY. UTO M3MEHWJIOCh B ’TOM CBETOBOM ITyYKE, €CJIM CBET
paccMaTpuBaTh KaK MOTOK (POTOHORB?
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A. YMeHbIINIach HEPTUsl Kaxa0ro ()OTOHA B CBETOBOM ITyUKe.

b. YMmenpmnnace yacrtora cBeTa.

B. YMmenbmmnoch yuciio GOoTOHOB B €IUHHUIIE 00beMa CBETOBOTO ITyUKa.

I'. YMeHbIIMIOCHh KaK YHuciIo (POTOHOB B €AMHUIIE 00bEMA CBETOBOIO ITy4Ka, TaK U SHEP-
Ul K&KI0T0 (POTOHA.

Bapuanr 2
1.OTaenbHas MOPIUS ANEKTPOMArHUTHOM SHEPIUH, OTJIOIIaeMasi aTOMOM, Ha3bIBAETCS:
A. JDKOyJIeM b. anexTpoHoM B. xBanTOM

Z.FI/IHOTCSY O TOM, YTO aTOMbI HCIITYCKAIOT JJICKTPOMATIrHUTHYIO SHCPIrHUI0 OTACIbHBIMH
IMopuuAMH, BBIIBUHYJI:

A. . Ixoynb b. M. IInauk B. A. CroneroB
3.51BneHue BhIPbIBAHUS SJICKTPOHOB U3 BEIIECTBA MOJI JCHCTBUEM CBETA HA3bIBAIOT:
A. porocunresom b. poTordpdhexrom B. snektpu3anueit
4. YpaBHenue DitHireHa 115 GpotosdPexra umeeT BUI:
hv:wa+mu2 hv=mu2 E, :m_uz
A. 2 b. 2 B. 2

5. CornacHo runorese [lnanka. ..

A. BC€ 4acTHIIbI 001a4aI0T KaK KOPITYCKYJISIPHBIMH, TaK U BOJTHOBBIMU CBOMCTBAMH.

Bb. nBXeHNE MUKPOYACTHUIIBI HE MOXET XapaKTEPU30BAThCS OJTHOBPEMEHHO TOYHBIMU
3HAYEHUSIMH KOOPJIMHATHI U UMITYJIbCA.

B. aToMBbI U311y4arOT CBET HE HENPEPHIBHO, a IPEPBHIBUCTO, MOPLUUSIMHU.

I'. 4acTOTHBIN COCTaB M3ITy4a€MOTIO aTOMOM CBETa MEHSETCS MOCTENEHHO, TIOKa JJIEeK-
TPOH HE YMAJAET Ha SAPO.

6. B KoHIeHcaTOp mapasiesibHO €ro TUIacTHHAM BlieTaeT y-kBaHT. Kak oH Oyner nBu-
raTbcd nanee?

A. OTKJIOHUTCS K MOJOXKUTEIBHO 3apPSKEHHOW IJIACTUHE.

b. OTKIIOHUTCA K OTPHULIATENBHO 3aPSKEHHOM TIJIACTHUHE.

B. HanpaBneHue ero 1BUKEHUSI HE U3MEHUTCS.

I'. Hauner nBurarscs 1o KpyroBoi TpaeKTOPHH.

7. IlnacTiHa U3 HUKEJISE OCBEIIAETCSl CBETOM, SHEPrusi (POTOHOB KOTOPOTO paBHA

8 3B. Ilpu stom B pesynbrare QororddexkTa M3 MIACTHHBI BBUICTAIOT JIEKTPOHBI C
sHepruelt 3,5 5B. KakoBa paboTta BeIxoja 3JIEKTPOHOB U3 HUKEJIS?

A. 11,55B. b. 4,5 3B. B. 2,3 3B. I'.-4,55B.

8.YUeHUK yBeJIMYWII UHTEHCUBHOCTh CBETOBOrO Iy4yKa, TOMECTUB HAa €ro IyTH 3aKOIl-
YEHHYIO CTEKJISTHHYIO MJIACTUHKY. UTO M3MEHWJIOCh B ’TOM CBETOBOM ITyYKE, €CJIM CBET
paccMaTpuBaTh Kak MOTOK (POTOHORB?

A. YMEHBIIUIACh SJHEPTHS KaX0T0 (JOTOHA B CBETOBOM ITyUKe.

b. YMenbpmnnace yactora cBeTa.

B. YMenbmmnock uncio GoToHOB B eAMHUIIE 00BEMa CBETOBOTO MTyUKa.

I'. YMeHbmminock kak 4uciio GoTOHOB B €UHUIIE 00bEMa CBETOBOIO Iy4Ka, TaK U SHEP-
r'Usl KaKI0ro (OTOHA.

Bapuanr 2

1. OrnenpHasg nopuus 31EKTPOMAarHUTHOW SHEPIUM, MOTrJoIaeMas aTOMOM, Ha3bIBAET-
col:

A. JDKOyIeM b. anexTpoHoM B. xBanTOM

2. T'unote3y 0 TOM, YTO aTOMBbI UCITYCKAIOT 3JEKTPOMArHUTHYIO SHEPTUIO0 OTACIbHBIMU
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mopuuAMH, BBIIBUHYJI:

A. . Jxoynb b. M. I1nank B. A. CroneroB
3. SIBneHue BBIPBIBAHUS 3JIEKTPOHOB M3 BEIIECTBA MO/ ICMCTBUEM CBETA HA3BIBAIOT:
A. dotocunte3om. b. hoTorpdexrom. B. snexrpuzanuei.
4. Ypauenue DitHimTeitHa 17151 GoTodPderTa UMEeeT BUL:
hv:wa_'_muz hv:mu2 E, :m_uz
2 b. 2 B. 2

Kpurepuu oneHku:

«5» - BBITIOJIHEHBI MpaBUiIbHO 10 3a1aHMi;
«4» - BBINIOJIHEHBI TPABWIBHO 8 - 9 3a71aHUI;
«3» - BBINIOJIHEHBI MPABWIILHO 6 - 7 3a71aHUl;
«2» - BBINOJHEHBI TPAaBWIBHO S 3aJIaHUM.

KontpoabHasi padora no teme « KBanroBas pusuka»

Bapuant Nel.

1. Onpenenuts uMIyabe GOTOHA ¢ dHepruei pasaoit  1,2-1071% JTx.

2. BerauciuTh JJIMHY BOJIHBI KpacHOM rpaHuIlsl poTodaddexTa st cepedpa.

3. Onpenenure HauOOJIBIIYIO CKOPOCTh AJIEKTPOHA, BBIJIETEBLIETO U3 LE3HsI IPH OCBe-
IIEHUU €ro CBeTOM JUIMHOM BosHBI 3,31 <1077 M. PabGora BeIxOna paBHa 2 5B, macca
3IIEKTPOHA 9,1 -10 3'kr?

4. Kakyro MakcUMabHYI0 KHHETHUYECKYIO IHEPTUIO UMEIOT AJIEKTPOHBI , BRIPBAaHHBIC U3
okcuja 6apus , mpu 0oydeHun cBetom yactoto 1 T1I'?

5.Haiitu paGoTy BbIX0OJ1a 3JIEKTPOHA C TIOBEPXHOCTH HEKOTOPOTO METaJUIa, €CIIU MPH 00-
JYYEHUU STOTO Marepuaia >KEJIThIM CBETOM CKOPOCTh BBIOMTBHIX SJEKTPOHOB paBHA
0,28 -10° m/c. [InuHa BOJIHBI KEITOro cBeTa paBHa 590 HM.

Bapuant Ne2.

1. Onpenenute KpacHyto rpanuily gotodrddexTa s Kaausl.

2. Onpenenutsb 3HEpPru0 GOTOHOB , COOTBETCTBYIOIIUX Hanbonee NauHHBIM (A = 0,75
MKM) U HauboJsiee KOpoTkuM (A= 0,4 MKM ) BOJTHAaM BUJMMOM YacTH CIEKTpA.

3.Kakoii /JIMHBI BOJIHBI HA/J0 HAIpPaBUTh CBET HA MOBEPXHOCTH 1LI€3Us, YTOOBI MAaKCH-
MajbHasi CKOPOCTh (POTO3NIEMEHTOB Obl1a 2 MMm/C ?

4.Y IIMHEHHBIM METaJUIMYECKUI MapuK O0JIy4aloT MOHOXPOMATHUYECKUM CBETOM JIH-
HOI BoiHBI 4 HM. /[0 Kakoro moTeHuana 3apsaurcs mapuk? PaboTa BeIxo/a U3 MUHKA
paBHa 4 5B.

5.Bbruncnute MakCHUMaIbHYIO CKOPOCTh 3JIEKTPOHOB, BHIPBAHHBIX X METajlJIa CBETOM C
naKMHOM BojHbl paBHod 0,18 mMkM. PaGota Beixona pasna 7,2 107" Ik

Du3uKa aToMa U AaTOMHOI0 A/Apa

Bomnpocsl aJ1s1 00cy:xaeHusi: sIepHasi MOJIeNIb aToMa; Mojiesib atoMa Bojiopoaa H. bopa;
PaIMOaKTUBHOCTD; JA€(PEKT Macc; DHEPrusi CBSI3U; HCKYCCTBEHHAs PaJHOaKTUBHOCTB;
IeMHas sfepHasl peakilus; TepMOsJIepHasl peakius; OMOJIOruYecKoe IeHCTBUE MOHU3H-
PYIOIIUX U3JIyYEHU; dJIEMEHTapHbBIC YaCTHUIIbL;

3aKoHOMEpPHOCTH: KBaHTOBBIC mocTyyatel H. bopa; 3akOH pagnoakTHBHOTO pacraja;
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[IpaBUJIa CMEIICHMS IIPHU PAJUOAKTUBHBIX PEBPALEHUAX; 3aKOH COXPAHEHUS 3apsA10BOIO
1 MAaCCOBOTO YHCEJ B SANEPHBIX PEAKLMIX; ONPEACICHUE SHEPIUU CBA3M SAApa U DHEpre-
THYECKOTO BBIXOJIA SIIEPHON PEAKIINU.

dusuyeckne ONbIThI: ONBIT Pesepdopaa mo oOHapyKEHHIO COCTaBa PaTUOAKTHBHOIO
u3nyudeHus; onbIT Pesepdopaa mo paccesnuto o-yactuir; dpdext Uepenkosa-Basuiona;
onbIT Pesepdopaa mo obHapykeHHIO TPOTOHA (TIepBast siACpHAST PEaKIINs).

IpuHumn gecTBus NPUOOPOB M YCTPOMCTB: JUIsl HAOIIOJEHUS U PETUCTPALIMU YaCTHULL;
Ja3epa; SIAEPHOro peakropa

KauecTrBennsble 3agaun:
1. Ha pucyHke nipejicTaBiieHa IuarpaMMa SHEpreTHYeCKuX YPOBHEH HEKOTOPOIO aToMa.

Es
Ey
B3

)

E \

Kakoii 13 0TMEUEHHBIX CTpEIKaMHU MEPEX0I0B MEXAY YHEPTreTHUECKUMU YPOBHIMH CO-
MIPOBOXKIAETCS

1)  H3nyuenueMm poToHa HAMOOJIBIIEH YACTOTHI

2)  IlornomenueM poToHa ¢ HAMOONIBINIEH JITUHONU BOJTHBI?

Otset: 1) Es—E;;2) E; — Es

2. Snpo aTtoma 3axBaTHIIO 3JeKTpoH. Kak m3MeHsATCs (YBEIMUUTCS, YMEHBIIUTCS, HE U3-
MEHHTCS) IPU 3TOM YHUCJIO MPOTOHOB M YUCIIO HEUTPOHOB B sifpe?

OTBeT: YKCII0 MPOTOHOB YMEHBIIUTCS, YUCIO HEUTPOHOB yBEIUYHUTCS.

PacuérHble 3a1a4n:
1. B tabnuiie npuBeaeHBI 3HAYEHUS SHEPIUN aTOMa BOJOPO/JA B PA3JIMUHBIX CTal[MOHAP-
HBIX COCTOSIHUSIX.

Ne ypoBHs E, 5B
1 -13,6
2 -3,4
3 -1,5
4 -0,85

Paccuuraiite sHepruro (poToHa, MPU MOTIOIMIEHUN KOTOPOTO aTOM BOJOPOJa COBEPIIUT
nepexon ¢ 1-ro ypoBHs Ha 3-i.
Otset: E=12,1 3B

2. SIapo 9,**%U mpeteprieBaeT o-pacnaj U ABa dIEKTPOHHBIX B-pacmana. Onpenenure 10-
yepHee AIPO, MOJTyUYHBILIEEC B Pe3ysbTaTe.
OtBeT: 92234U

3. IIpu 6oMbapaUpOBKE HEKOTOPOTO sAapa X 0-4aCTHIAMHU 00pa3yloTcs KUCIOpox s'°0 u
HelTpoH. Onpexnenure apo X.
Ortser: ¢"°C.
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4. Tlepuon momypacrana [-paaroakTUBHOTO u3oTomna paBeH 12,4 4. Kakas monst ot
HayaJbHOTO OOJIBIIOrO YKCIA SIAEP 3TOr0 U30TOMAa, OCTaHeTcs yepe3 24,8 u?
Otser: 0,25

5. OnpenenuTe COCTaB Aapa U30TOMA BUCMYTA g3°°Bi.
Otset: 83 npotoHa, 120 HENTPOHOB

6. Macca sipa u3oTomna pryTH ' °Hg cocrasuser 175,98735 a.e.m. Onpenenure:
1) Hdedext macc

2) DHepruto CBs3U sAapa

Otsert: 1) 11,779 M»B; 2) 1370 M»B

7. Slapo wmsorona Gepwins 4*Be obpasyercs B Hempax 3Bé3a. Ho oHO sBisieTCss OYeHb
HEYCTOWYMBBIM, IIPAKTUYECKH Cpa3y K€ pacmagaercss Ha 2 a-dacTuibl. Paccunraiite
SHEPreTUYECKHMHI BBIXOJ[ JAHHOU peakiuu. DHEPrHs CBA3M U30TomNa 4 Be paBHa 56,5 MoB,
DHEPIus CBSI3U 0-4aCTULBI paBHA 28,296 M»B.

Otgert: 0,092 M»sB.

I'papuueckue 3agaum:
1. Ha pucynke npencraieH rpaduk 3aBUCUMOCTH KOJIMYECTBA AJI€p HEKOTOPOro pajno-
AKTMBHOI'O M30TOIIA OT BPEMEHH.

N 10®

25
201N\
15

10]
5

P

0 500 1000 1500 £ woas

1)  Omnpenenurte nepuoA Mnoypacnajga JaHHOTO U30TOMa.

2)  Uepe3 Kakou MPOMEXKYTOK BpeMeHM ocTaHeTcs 12,5% snep OoT Ha4albHOTO 4MUCaa
AJIep 3TOTO U30TOMA?

Otsert: 1) 750 mun; 2) 2250 Mun

Tect mo Teme «PuU3uKa aTOMa U ATOMHOI'0 AAPaA»

Bapuanr 1
1.KT0 M3 nepeuncaeHHBIX HUKE YUEHBIX C031aJ1 IJIAHETAPHYI0 MO/ieJIb aToMa?
A. H. bop b. D. Pe3epdopn B. M. Inank

2.Ha nuarpamMme SHEpPTrUYECKUX YPOBHEH aToMa Mepexol, CBA3aHHBINA C M3IydeHHeM (o-
TOHA HAMMEHBIIIEH YaCcTOThI, U300Pa’KEH CTPEIIKOM:

Al

b.2 )
B.3 E,

3.5Impo 60pa B cocrour us. .. E;

A. 5 npoToHOB # 11 37€KTPOHOB. E,

b. 5 npOoTOHOB U 6 3JIEKTPOHOB.
B. 5 npotoHoB u 11 351€eKTpOHOB.
I'. 11 npoToHOB U 6 3IEKTPOHOB. E
4.y-U31yuenue npeacraBisieT CoO0Ol. .. ! 2 3 4
A. IOTOK OTPUIIATEIBHO 3aPSKEHHBIX YACTHIL.

b. mOTOK MPOTOHOB.

v

d
-
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B. notok sigep renus.

I'. aeKTpOMarHuTHBIE BOJIHBI.

4.ATOMHOE SAPO COACPKUT MPOTOHBI, HECYIIUE 3aps]l OAMHAKOBOTO 3Haka. Kakoe B3au-
MOJICHCTBUE YIEPKUBAET 3TU YACTUIIHI B siApE?

A. MaruutHoe. b. Dnexkrpuueckoe.

B. Cunogoe. I'. I'paBuUTalinoHHoOE.

5.B onbiTe Pe3epdopaa nmo n3yyeHu1o CTPYKTYPhI ATOMA (-4ACTHLA OTKJIOHSIETCS OT
NPAMOJIMHEHOW TPACKTOPHUM MO/ ACHCTBUEM. ..

A. TpaBUTAIIMOHHOTO B3aUMO/ICUCTBHUSI.

b. MarHuTHOTO B3aMMOJEHUCTBUSI.

B. anexTpuieckoro B3auMo1eHCTBUS.

I'. anepHOro (CUIILHOTO) B3aUMOICHCTBHSI.

6.0npeaenTe YNCI0 POTOHOB U HEHTPOHOB B siApe aToMa amoMuHus 53Al u 4nc-
JIO 3JIEKTPOHOB B 3JICKTPOHHOI 000JI09Ke 3TOr0 aTomMa.

A. 13 npoToHOB, 27 HEUTPOHOB U 27 SIEKTPOHOB.

b. 13 nmpotoHoB, 14 HENTPOHOB U 13 3JIEKTPOHOB.

B. 13 nmpotoHoB, 14 HENTPOHOB U 14 371€KTPOHOB.

I'. 14 npotoHoB, 13 HENTPOHOB U 14 FIEKTPOHOB.

7.11pu cTpOUTENbCTBE ATOMHBIX 3JIEKTPOCTAHIMIA HE00X0AUMO pPelaTh IKOJIOTrn4e-
CKYI0 mpoodJiemy....

A. YMEHBIIIEHUS] CTOUMOCTH CTPOUTENIHCTRA.

b. npenoTBpailieHust paIu0aKTUBHBIX BEIOPOCOB B aTMOC(hepy.

B. ymenbIieHus rabapuToB SIEPHOTO peakTopa.

I'. oueHkH 3amacoB pacIIEIUISIOMIUXCS MaTEPUAIIOB.

8.Kakoe u3 Tpex BUI0OB M3jay4YeHuil (o, uiau y) odagaer HauOdOIbIICH POHUKAIO-
e CrocoOHOCTbI0?

A. a-Nznyuenue.

b. B-Uznydenue.

B. y-U3nyuenue.

I'. [IpoHuKaromiasi ctocCOOHOCTh BCEX YKA3aHHBIX BUIOB M3TYyUYEHUN OJIMHAKOBA.

10.B pe3y.111>TaTe 37IeKTPOHHOT0 P-pacnazia sapo Maruus ,Mg npeBpaTHioch B
A.23Ne. B.2SMg.  B.3%Al I.27Al.

Bapuanr 2

1. KT0o W3 mepedynciIeHHBIX HMKE YUCHBIX SKCTIICPUMEHTABHO JTOKa3all CYIIECTBOBAHHE
aTOMHOTO sizipa’?

A. 1. Tomcon Bb. A. DiiHIITENH B. D. Peszepdopn I'. H. bop

2. Ha npexacrtaBieHHON AuarpaMMme SHEPrMYECKUX YPOBHEN aToMa MEPEXOJ, CBSI3aHHbBIN
C TorJIoleHrueM (POTOHA HAMMEHBIIIEH YaCTOThI, H300Pa’KEH CTPEIIKOM:

A 2.

B.4. Ob——m e

B. 5. E, 3

r. 1. Es

3. DnexTponHas 0001104Ka AIIOMUHUA  E, |
COZLEPXKHUT. .. ) 2

A. 27 snexktpoHoB. b. 40 31€KTpOHOB.

B. 13 snekrponos. I'. 14 351eKTpOHOB. 170 El—Y .

4. Ilpy MOTNIOLIEHNN CBETA aTOM BEILECTBA. .. 1t 2 3 4




KonTposbHasi pabora «@U3MKa aTOMa ¥ ATOMHOTO SIIPA»

3ananue #1
UYro Takoe aedekt macc?

1) ODT0 U30BITOK MaCCHI A/1pa MO CPABHEHUIO C MACCOM COCTABJISIOLNIUX €r0 HYKJIOHOB
2) DTO HEAOCTATOK MACCHI Spa 10 CPABHEHHUIO C MACCOM COCTABIIAIOIINX €r0 HYKJIOHOB
3) Ot10 s dexT mpeBpalieHus MacChl B YHEPTHUIO

4) DTO HEOAHOPOIHOCTh PACTIPEICICHUS MAacChl B aTOME

3ananue #2

B xakoM ciyyae HU MaccoBO€, HU 3apsAJI0BOE YUCIIO siipa HE U3MEHSIETCS?
1) Ilpu anbda-pacnaae

2) Ilpu 6eta-pacnane

3) [Ipu ucnyckanuu ramMmma-KBaHTa

4) Ilpu ucnyckaHuu HEUTpPOHA

5) IIpu ucnyckaHUU NO3UTPOHA

3ananue #3

B spepHoii peakuyu, MpUBEIEHHON HUXKE, BMECTO 3HaKa BOMPOCA...
iBe+ 3He — 2C+7

1) nomxHa OBITH alib(a-yacTuia

2) nomxHa ObITh OeTa-yacTuila

3) nmomkeH ObITh raMMa-KBaHT

4) moyKeH ObITh HEUTPOH

5) nomxeH ObITh TPOTOH

3aganue #4

IIpu KakoM Iporecce siIpo CaMOIIPOU3BOIBHO HCITYCKAET 3JIEKTPOH?
1) ansda-pacnan

2) Gera-pacman

3) ramma-pacmna

4) HEUTPOHHOE U3ITyUYECHHE

3apanue #5

[Ipu pagnoakTUBHOM pacmnajie 3aBUCUMOCTb OCTaBIINXCSI aKTUBHBIX SIIEP OT BPEMEHU
ABJISIETCSL. ..

1) nuueitHOM

2) KBaipaTUYHOU

3) 3KCOHEHIIHATBLHOM

4) norapupMuuecKou

3aganue #6

Kaxoit aneMeHT siBiisieTcst mpoayKToM aib(a-pacnaaa paaus?

1) Kpunton

2) Pagon

3) Axtunumit

4) ®panuuit

3ananue #7

B cucreme CU normnoiieHHas 103a U3MepseTcs B...

1) rpasix

2) pagax

3) peHTreHax

4) 3uBepTax

3aganue #8
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B cucreme CH skBHBaNieHTHAs 1032 U3MEPSIETCS B...

1) rpasx

2) panax

3) peHTreHax

4) 3uBepTax

3aganue #9

[Touemy sinepHBIC peakiK Ha HEUTpoHax Oosee 3¢ hekTUBHBI, ueM 6oMOapIupOBKa
anb(a-4acTUIIAMH WM PEaKlUy Ha MPOTOHAX?

1) [ToToMy 4TO HEUTPOHBI HE UMEIOT 3apsiJia U HE UCIBITHIBAIOT SJEKTPOCTATHUECKOTO
OTTAJIKUBAHUS CO CTOPOHBI Sipa

2) Ilotomy uTO HEUTPOHBI 00J1a/IaOT OOJIBIIICH MAcCOM, YeM MPOTOHBI M OOJIBIIEH TTPO-
HUKAIOIIEH CIOCOOHOCTHIO, YeM anb(a-4acTHUIIbI

3) [loTomy 4TO MPOTOHBI 001a/1at0T OOJIBINEH MACCOM, YEM IIEKTPOHBI U MEHBIIIEH TIPO-
HHUKAIOIIEH clIOCOOHOCTRIO, YeM O€eTa-4aCTHULIBI

4) Ilo apyrum npuyuHam

3apanue #10

Pacnonoxute paziuyHble BUIbI U3ITYyYEHUN B COOTBETCTBUU € UX KOAI(DPUIIMEHTOM Kaye-
CTBa (HaYMHAasi C HANMEHBIIIETO)

Vxaowcume nopsiook cnedosanus ecex 4 eapuanmog omseema.

1. Anbda-nyun

2. 'amma-nyun

3. CpeaHue HEUTPOHBI

4. BeICTpbIE HEUTPOHBI

3aganme #11

[lennas peakuus ypaHa o0ycCJIOBJIEHA. ..

Buvibepume necrkonvko uz 4 eapuanmos omseema:

1) TeM, 4TO ypaH pajiiOaKTUBEH

2) TeM YToO s/ipa ypaHa AesTcs

3) TeM UTO IpH ACJICHUH SIAEP YpaHa UCITYCKAIOTCS HEUTPOHBI

4) Tem, 4TO y ypaHa UMEETCs 1iefias paJuoakTUBHAs IEM0YKa JOUYEPHUX MTPOTYKTOB pac-
naja

3apanue #12

Bonpoc:

DK30TepMHUUYECKOMN peakineil Ha3bIBAECTCHL. .

1) TepmosiiepHas peakuus

2) peakiusi, SHePTeTHUECKHI BBIXO KOTOPOU OOJIbIIE HYJIS

3) peakuus, SHEPreTUYECKHUI BbIXO]] KOTOPO MEHBIIIE HYJIS

4) peakius 0e3 IHEPTETHIECKOTO BBIXO1a

3aganme #13

Bonpoc:

BriOepere BepHBIEC YTBEPKICHUS

Vkaotcume ucmunnocme unu 102CHOCMb 6apPUAHINOE OMBEEMA.:

1. TemnoBbi€ 3IEKTPOCTAHIIMM HAHOCAT MEHBILIUN BpPe] SKOJIOTHH, YEM aTOMHbIE AJICK-
TPOCTAHIIMU

2. B saepHbIX peakTopax aKTUBHO UcmoJb3yercs U-235

3. TenoBbI€ ANEKTPOCTAHIIMU OoJiee Oe30MacHbIe, YEM aTOMHbIE JIEKTPOCTAHIIUN

4. ATOMHBIE 2JIEKTPOCTAHITUN HY>KIAIOTCS B OOJIBIIINX TEPPUTOPHUIX

3ananue #14
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Pacnionoxure BUJIbI U3TyUEHUSI B COOTBETCTBUU C UX MMPOHUKAIOLIEH CITOCOOHOCTHIO
(HauMHasA ¢ HAMMEHBIIEH )

Vxaowcume nopsiook credoeanus ecex 3 eapuanmog omeema.

1. bera-nyun

2. Anbda-yun

3. 'amma-ityun

3aganme #15

BriGepere BepHbIE YTBEPKICHUS

Kaxcume UCMUHHOCIb UNU JIOHCHOCMb 8APUAHMOS8 OMEema:

1. V BcexX 4acTHIl JOJDKHBI OBITh aHTHYACTUIIBI

2. [Ipy CTONKHOBEHUH TAPhl YaCTUIIBI-AHTUYACTHUIA TTPOUCXOIUT SIBJICHUE aHHUTHJIS-
1005051

3. AHTHYACTHUIBI 001a7aI0T 00JIee BEICOKOM dHEPTrUeH, YeM OOBIYHBIC YaCTHIIBI

4, dyHaaMeHTalbHBIC B3aUMOJICHCTBUS B aHTUBEIIIECTBE OTINYAIOTCS OT hyHIaMEH-

TaJIbHBIX B3aUMOJICHCTBHI B BEIIICCTBE

3ananue #16

[TepeHocunkaMu CUIIBHOTO B3aUMOJICVUCTBHUS SBJISFOTCA. ...
1) KBapku

2) M1ooHbI

3) I'mrooHBI

4) bozoHbl

3ananue #17

YactuiiaMu, OTHOCSIITUMCS K TPYIINE aJApOHOB, SIBJISIOTCSL. ..
Buibepume neckonvko uz 5 sapuanmog omseema.:

1) JlenToHbI

2) DNEeKTPOHBI

3) bapuonsr

4) ®oToHBI

3ananme #18

CKONBbKO Ha CErOAHAIIHUN JIE€Hb OTKPHITO BUJIOB HEUTPUHO?
1)1

2)2

3)3

4)4

3ananue #19

Uto, B MEpPCHEKTUBE MOXKET PEIIUTh TPOOIEMY SHEPTETUUECKOT0 rojioaa?
Buvibepume neckonvro uz 4 sapuanmos omseema:

1) OcBoeHuEe TepMOSIEPHOTO CUHTE3a

2) Kononnzauust Mapca, a no3gHee u Apyrux IiaHeT

3) Haxoxnenue crioco0a ynep:kaHusi aHTUBEIIECTBA

4) Co3ianue CBEpXMOIIHBIX Ja3epOB

3ananme #20

ComnocTaBbTe TEOPUU C MPEAMETOM TOTO, YTO OHU OMUCHIBAIOT: KBAHTOBAs XPOMOJMHA-
MHKA?

Viaosicume coomeemcmasue 0151 6cex 4 eapuanmos omseema:
1) DnexTpoMarHuTHOE B3aUMO/ICHCTBUE

2) Bce B3aumMoencTBus

3) Bce B3auMoielCTBUS, KPOME FPaBUTALIMOHHOTO
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4) CunbHOE B3aUMO/IEHCTBUE

5) B3aumogeiictBre, 00beAMHSIONIEE HIEKTPOMATHUTHOE U cllab0e B3aUMOCHCTBHS
3ananue #21

Kakoii u3 ¢pyHgaMeHTaIbHBIX TUTIOB B3aUMOJICUCTBUIN PaHbIIE OCTATbHBIX BBIICISACTCS
MIPY MTOHUKEHUU SHEPTUU YaCTHUIl?

1) I'paBuTaIiOHHOE

2) DEeKTPOMarHuTHOE

3) CunbHOE

4) Cnaboe

3aganme #22

Kakune yacTuilpl CUATAIOTCA HCTUHHO 3JIEMEHTAPHBIMU ?

Buvibepume neckonvro uz 4 sapuanmoe omseema:

1) JlenToHbI

2) Me3oHbl

3) KBapku

4) bapuoHsl

3ananue #23

Ha3zoBuTe mmrockl HAyYHO-TEXHUYECKOW PEBOTIOLINU

Buibepume necrkonvro uz 5 eapuanmog omseema:

1) Co3naHuie MOILITHOTO OPY>KHUSI

2) Bueapenue nHpoOpMamOHHBIX TEXHOJIOT U

3) 3arpsi3HEHUE OKpYXKaIoIEeh CpeIbl

4) OTuy>XJIeHUEe OT MPUPOJIbI

5) YnpasieHue u KOHTPOJIb MHOTHX MPOIIECCOB C MOMOIIBIO JIEKTPOHUKH
3ananue #24

Ha3zoBute yepThl HayYHO-TEXHUYECKOW PEBOJIFOLINU

Buvibepume neckonvro uz 4 eapuanmoe omseema:

1) ABTOMaTH3aIMs NpPOU3BOICTBA

2) Ilpupoct HaceneHus

3) BoeHHO-TEeXHUYECKU MPOTrpecc

4) ITagenue o611€TO YPOBHS 00pa30BaHUS

3ananue #25

Bonpoc:

CormocTaBbTe TEOPUH C IPEIMETOM TOTO, UTO OHU OTUCHIBAIOT: AIEKTpOCcIadast Teopusi?
Vkaoicume coomeemcemesue 0 ecex 4 eapuanmos omeema:

1) DnexTpoMarHuTHOE B3aUMO/ICHCTBUE

2) Bce B3aumoiecTBus

3) Bce B3auMoielicTBUS, KpOME FPaBUTALIMOHHOTO

4) CunbHOE B3aUMOJICHCTBHUE

5) B3zaumoeiicTBre, 00beIMHSIONICE JICKTPOMATHUTHOE U ¢J1a00e B3aUMOJISHCTBUS

Crpoenne CoITHEUYHOH CUCTEMBbI

Bonpocs! 1151 00cy KaeHMs1: IIaHEThI 36MHOM TPYIIIBI U MIAHETHI-TUTAHThI; MaJIbIE TEJa
ConneuHoli cuctemsl; cuctema 3eminsi—JlyHa.

3axoHoMepHOCTH: TUnoTe3a 0 (opMupoBaHuu Beex Ted COTHEUHON CUCTEMBI B POIIecce
JUIATENBHON 3BOJIIOLUHU XOJIOAHOIO Ia30IbUIEBOIO 00JIaKa
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KauecTBeHHBIE 3212UN:
1. Paccmotpute Tabiuiry, COAEpKAIIYIO XapaKTEPUCTUKN HEKOTOPHIX CITyTHUKOB TIJIAHET
CoOJIHEYHOU CUCTEMBEL.

Panuyc Paauyc Cpennsis Bropas kxocmu-
Ha3Baunmue

CIIyTHUKA, |OPOMTHI, |IJIOTHOCTH, |4Y€CKAasl CKO- Ilnanera
CILyTHHKA E

KM TBIC. KM |I/cM pocTh, M/C
Jlyna 1737 384.,4 3,35 2038 3emuis
doboc ~12 9,38 2,20 11 Mapc
EBporma 1569 670,9 2,97 2040 Onurep
Kamnmucro |2400 1883 1,86 2420 Onutep
Ho 1815 422.,6 3,57 2560 Onurep
Turan 2575 1221,9 1,88 2640 Carypu
O6epon 761 587,0 1,50 770 VYpan
Tpuron 1350 3550 2,08 1450 Hentyn

Bri6epute 1Ba yTBEpKACHHS, KOTOPHIE COOTBETCTBYIOT XapaKTEPUCTUKAM IIJIaHET.
1) Macca Jlynsl 0ombiie maccsl Ho.
2) Yckopenue cBo0oaHOro najaenus na Tputone npumepHo pasHo 0,79 m/c2.
3) Cuna nputsxenusa Mo k FOnutepy 0omblie, yeM cuia nputskenus EBpomnbi.
4) IlepBas kocMuueckasi ckopocTs 11 Pobdoca coctasmisieT mpumepHo 0,08 km/c.
5) Ilepuon obpamenus Kamnucro mensine nepuoaa oopaiienus EBponst Bokpyr FOnuTe-

pa.
OtBerT: 23

2. Ha pucyHnke npuBeJcHO CXeMaTHIECKOE N300paKeHHE COJTHEUHOM cucTeMbl. [1maneTsl
Ha 3TOM PUCYHKE 0003HaueHbI i pamu. BeiOepute U3 npuBeACHHBIX HUXKE YTBEP-
KICHUH JIBa BEPHBIX, U YKOKUTE UX HOMEpa.

1) Ilnaneroii 2 aBnsiercst Benepa.

2) [InaHera 5 OTHOCUTCS K IJIAHETaM 3€MHOM TPYIIIBIL.

3) Ilnanera 3 umeert 1 cnyTHHK.

4) [Inanera 5 HE UMEET CIIyTHUKOB.

5) AtMocdepa rtaneTsl 1 COCTOUT, B OCHOBHOM, U3 YTIIEKUCIIOTO rasa.
OrBerT: 13

3. JlaHbl 3IeMEHTHI OpOUT HEKOTOPBIX aCTEPOUIOB.
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Ha3Baunmue Boabmast mojyocs, a. e. | JKCHEHTPUCUTET :I::cﬂoneﬂne Opou-
JlaMoxI1 12 0,87 62
1992 QB1 44 0,06 2.2
Xapukiio 16 0,17 23
['exTop 52 0,022 18
Kubemna 34 0,11 3,6
Actpes 2,6 0,19 5,4
Kacramus 1,1 0,48 8,9

Bri6epute 1Ba yTBEpKAEHMSI, KOTOPbIE COOTBETCTBYIOT NPUBEAEHHBIM aCTEPOUIAM.

1) Actepoun Xapukno asuxercs Mexay opoutamu CatypHa U YpaHa.

2) Kubena, Kactanus u Actpes — Bce acTEpOU/IbI TIIaBHOTO Tosica.

3) JlaMoKJ1 BbIIIE€ BCEX MOJAHUMAETCS HaJl INIOCKOCTHIO SKIIUIITUKH.

4) B nepurenuu cBoeit opouTsl I'ekTop Oosiee ueM B 1Ba pasza Omke Kk ConHily, 4eM B
adenuu.

5) llepuon o6pamenus 1992 QB1 Bokpyr Cosnua 6onee 300 ser.
Orser: 13.

Pacuérnbie 3agaum:

1. Ha moBepxHOCTH KaKoO# IIaHETHI 36MHOM TPYMITBI BEC KOCMOHABTOB Oy1€T HAUMEHb-
11002094

OtBet: Bec OyaeT HauMeHbInuii Ha Mapce — B 2,6 pa3a MeHblIIe, 4YeM Ha 3emiie

IBoaonua Beeiennoi

Bonpocs! 1151 00cy:kaenusi: ctpoenre u 3Boitonusa CoiHIA U 3BE31; KiaaccupuKaius
3BE3/1; KOHEUHBIE CTAJIUU KU3HU 3BE3/I.

["aylakTHKa; COBpEMEHHBIE MPEACTABIEHUS O CTPOCHHUH U 3BOIIOLUNN BeelleHHO.
3aKOHOMEPHOCTH: IHarpaMMa «CHeKTp — CBETUMOCThY», 3aBUCUMOCTb CKOPOCTHU U MIPO-
JOJDKUTENBHOCTH 3BOJIOLUN 3BE3]] OT UX MAcCCHlI;

BbIBOJ A. A. @puamana o HectauroHapHocTy Beenennoit; «KpacHoe cMmelnieHue» B
CIEKTpax rajakTuK 1 3aKkoH Xa00mna; runore3a I'. A. 'amoBa o ropsiuem Havane Beenen-
HOH, ee 000CHOBAHHUE U TIOATBEPIKICHUE

KauecTBeHHBIE 32/12aUN:
1. PaccMmoTtpute cxeMy CTpOECHMS Hallel cnupaibHOW ["anakTuku (BUIbI IUIAIMS U C

peobpa).
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Kopona

i,

y

0 5 10
Kunomapcexn

BriGepuTe Bce BEpHBIC YTBEPKICHHS, KOTOPhIE COOTBETCTBYIOT dJIEMEHTaM, 0003Ha-
YeHHBIM I pamu 1-5.

1) Hudpa 1 — sinpo Nanaktukw.

2) lludpa 2 — cromieHUs: 6€TBIX KapJIUKOB Ha Kparo [ amakTHKy.

3) ludpa 3 — mapoBbie CKOTICHUS.

4) Hudpa 4 — nosnoxxkeHue co3pe3aus Temen B CIUpaibHOM pyKaBe.

5) LHudpa 5 — 10 000 cBeTOBBIX JIET.
Otser: 13

2. DnBuH Xab61 yctaHoBwiI, yTo Beenennas pacimupsiercsi. BeiOepute Bce BepHbIE
YTBEPKJICHUSI, KOTOPbIE MTPABUIIBHO OMUCHIBAIOT ATO SIBJICHUE.

1) Obpa3oBasuieecs: BO BpeMsi bosbIIoro B3pbiBa ®KECTKOE TaMMa-U3IydyeHUEe Peru-
CTpUpYETCs OpOUTATIBHBIMU TEJIECKOTIaMU B BUJIE TaMMa-BCIIBIIIEK.

2) Ilpuunnoit pacumpenus: BeeneHHoM siBisieTcst 00JIbIIOE KOJIMYECTBO AHTUMATEPUN
B FaJIAKTUKAX.

3) Pacimpenue BeeneHHol IpOUCXOIUT ¢ YCKOPEHUEM.

4) Bee 3BE3nb1 B Hate ["anaktuke yaanaiorcs ot CoaHua.

5) PaccTosiHre MeX Iy TOCTATOYHO YAANEHHBIMU JIPYT OT Apyra o0bekramu Beenen-
HOW CO BpEMEHEM yBEIMYHUBAETCS.
Otser: 35.
3. BribepuTe 1Ba THIIA 00BEKTOB, KOTOPBIE MPUCYTCTBYIOT INIABHBIM 00Pa30M B IUCKE

Haieu [ amakTuku.

1) MarennanoBsl O6aka
2) paccestHHbIC 3BE3THBIC CKOTUICHHUSI
3) kBazapsbl
4) mapoBbi€ 3BE3HBIE CKOIIJICHUS
5) Mex3BE3IHBIN Ta3

OtBerT: 25.

4. 3Be3HbIE CKOIICHHUS COAEPKAT THICSUM U J1ayKe MUJUTMOHBI 3BE31T. BriOepuTe 1Ba
YTBEPKJEHHUSI, KOTOPHIE TPABUIILHO OMUCHIBAIOT 3BE3/IbI OJTHOTO cKorieHus. [Tox
CJIOBOM «OJIMHAKOBBII» MOHUMAETCS OJIM30CTh COOTBETCTBYIOIIUX 3HAUCHUH IS
3BE3] JAHHOTO CKOILICHUS.

1) Bece 3BE3/1b1 CKOIUIEHUS UMEIOT OJIMHAKOBYIO TEMIIEPATYPY.
2) Bce 3BE3/1bI CKOIUJIEHUS UMEIOT OJJMHAKOBBIN Mapaiiakc.

3) Bce 3BE3/1b1 CKOIIEHUSI UMEIOT OJJMHAKOBYIO Maccy.

4) Bce 3BE3/1bI CKOTUICHHS] UMEIOT OJIMHAKOBYIO CBETUMOCT.
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5) Bce 3BE371b1 CKOTUIEHUSI UMEIOT OJIMHAKOBBINM BO3PacT.
OrTBer: 25.

5. B Tabnuiie naHbl CBEIEHUsI O HEKOTOPBIX TaJaKTUKAX.

Paccrosinue, Buaumblii yriioBou Buaumasi 38€31Has1 BeJIu-
I'anakTuka

Mnk pasmep YUHA
M31 0,77 3,3-1,2° +3.4
M32 0,76 86,0 +8,1

. ' +

M33 89 60 - 35,0 5,7
Ileun 0,14 27-27,0 +7.,4
WLM 0,93 11,5 - 4,0 +11,1

BriGepuTte Bce BepHbIEC YTBEPKIEHUS, KOTOPbIE COOTBETCTBYIOT TUM TaJIaKTUKAM.

1) PaccrosiHue 10 BCeX MITH TAIAKTUK MOKHO OMPEACIIUTh C TOMOIIbIO 3aKoHa Xa00-
na.

2) Cger oT rasiaktuku M32, mpuHuMaemblIil ceiiyac Ha 3emiie, ObLIT UCITYIIEH TpUMEp-
HO 2,5 MJIH JICT Ha3aJl.

3) Jluneiinbiit pazmep ragaktukd M33 Oosbline, yem ranakTuku [leds.

4) I'anaktuka WLM camas spkasi B 3TOM CITUCKE.

5) Cpenu »Tux ramaktuk M3 1 Ha HeOe 3aHUMAET caMyt0 OOJIBIIYIO TIJIOIIA Ib.
OtBer: 235.

6. Ha pucynke npeacrasiieHa nuarpamma ['epummnpynra — Paccena.

Bri6epute 1Ba yTBEpKAEHUS O 3B€3/1aX, KOTOPbIE COOTBETCTBYIOT AMATPAMME.

1) 3Be3na berenbreiise OTHOCUTCS K CBEpXIMIaHTaM, IOCKOJIbKY €€ pauyc MOYTH B
1000 pa3 npesbimaet paaunyc CosHiia.

2) «OKu3HEHHBII UKD 3B€3/1bl CIEKTPaIbHOTO Kiacca K rimaBHOM nociie1oBaTeNbHO-
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cTH Ooiee KOpOTKI/II\/’I, YEM 3BC3bI CIICKTPAJIbHOI'0O KJIacCa B rimaBHom IHoCJICA0BaATCIBHO-

CTH.

3) 3BE3AbI-CBEPXTUTAHTHI UMEIOT OYEHb OOJIBIITYIO CPEIHIOIO TJIOTHOCTb.

4) 3Be3na Jlened nmeet TemmepaTypy noBepxHoctr 8550 K u oTHOCHTCS K 3BE31aM
CHEKTPAILHOTO Ki1acca M.

5) 3Be3na 40 Opunana B oTHOCUTCS K O€IbIM KapiuKaMm, MOCKOJIbKY €€ TUaMeTp Co-
crasiseT 0,014 quamerpa CoJiHIA U €€ CIEKTpaIbHBINA Kilacc A.

OtBerT: 15

7. PaccMoTpuTe TabIMILy, COAEPKAILYIO CBEICHHS O SIPKUX 3BE3/1aX.

Macca Paauyc Paccrosinue 1o

HaumenoBanue |Temmeparypa,
. K (B maccax (B paamycax 3Be3/bI

A CouHia) Counna) (cB. rom)
Anbnebapan 3500 2,5 43 65
AJbTanp 8000 1,7 1,7 17
berenbreiize 3600 15 1000 650
Bera 9600 2 3 25
Kanenna 5000 3 12 42
Kacrop 10400 2 2,5 50
[Ipounon 6600 1,5 2 11
Cnuka 22000 11 8 260

BriOepute Bce BepHbIE YTBEPKACHUS, KOTOPHIE COOTBETCTBYIOT XapaKTEPUCTUKAM
3BE3/.
1) 3Be3na [IporroH OTHOCUTCS K OEJIBIM KapJIUKaM.
2) Paccrosinue 1o AnbTaupa B 15 pa3 Menblie paccTostHus 10 Crukwu.
3) 3Be3nbl Kactop u Bera npunaaiexxar K OIHOMY CIIEKTPaIbHOMY KJIACCy.
4) 3Be3na Kamnenna sipisieTcst 3Be3a0i tumna CoJHILe.
5) IInotHOCTH 3Be3/b1 AllbieOapan 0u3ka K ioTHocT CoJiHIIA.
OrBerT: 23
PacuéTHble 3a1a4u:
1. Onpenenute paguyc 3Be3/bl Bera, koTopast uzimy4aer B 55 pa3 00bliie SHEPTUH, YEM
Connue. Temneparypa noepxHoctd 11000 K. Kaxkoit Bug nmena 0wl 3Ta 3B€371a Ha
HameM HeOe, ecu Okl oHA cBeTHIa Ha MecTe CosHia?

Ortget: 3Be3n1a Bera umeer paauyc B 2 pasza Oonbiuuii, yem y CoJHIa, TO3TOMY Ha
HanieM HeOe oHa umena Obl BUJ CUHEro JAKMCKa ¢ YriaoBbiM quamerpoM 1°. Eciu Obl Bera
cBetmiia BMecto ComHIa, To 3eMils motydasna Obl B 55 pa3 0oJibliie SHEPruu, 4eM Terepb,
U TEMIIepaTypa Ha ee moBepxHocTH Oblia Okl Bhimie 1000 °C. Takum 006pa3om, yCIoBuUs
Ha HaIleH MIaHeTe CTainu Obl HE MPUTOIHBIMU JJIS TIOOBIX (DOPM JKHU3HHU.

2. Bpruucnure MTMHEHHBIA pa3Mep COJIHEYHOTO MATHA, €CJIM €ro YII0BOM TMaMeTp paBeH

179




17,6". Jlunerinblii u yriaoBoi pazMepbl CoJIHIIAa COOTBETCTBEHHO paBHbI 13,92 -
10° kM, 32'.

Otsert: 12760 k™.

3. Hosas 3Be371a B MOMEHT BCIBIIIKY UMEJIA BUAUMYIO 3BE€3HYIO Bennuuny 3,2™. Bbl-
YUCIIUTE PACCTOSIHUE J0 HEE, €CIIM U3BECTHO, YTO OOJIBIIMHCTBO HOBBIX 3BE€3]1 TOTO
TUIIA UMEIOT a0COJIIOTHYIO 3BE3AHYIO BETUUUHY —8™.

Otser: 1700 nk.

4. KakoBa cpeliHss INIOTHOCTh KPACHOTO CBEPXTUTaHTa, eciid ero auametp B 300 pa3
OompItie comHeYHOTO, a Macca B 30 pa3 6ombine, uem macca CosHia?

Ortser: 1,6 <1073 xr/m?.

5. B cnupanbHOil rajakTuke B CO3BE3AUH T peyroibHIUKA HAOIMI0AAt0TCs 1IeenIbI C re-
puoaom 13 gHel, a ux BuaMMAas 3Be3Has BenuurHa 19,6™. Onpenenute paccTossHue
710 TaJJAKTUKH B CBETOBBIX TOJIaX.

Vkasanue: abcontoTHas 3Be3/1Hasl BeIMUMHA LIe(EU bl C YKa3aHHBIM IIEPUOJIOM PaB-
Ha M =—4,6™.
Otset: npumepHo 2 250 000 cB. 1.

6. KBazap umeeTt kpacHoe cMemienue z = 0,1. Onpenenute paccTosHue 10 KBazapa.

Vkazanue Cuutath, 4TO MocTosiHHas Xab6ma H = 70 kM/(c-Mnk).
Otser: 1,4 mipa. cB. 1.

7. CxonbKo pa3 3a BpeMsi cBoero cyiiectBoBanusi COHIIE yCIeao 00epHYThCS BOKPYT
ueHnrtpa ["anmaktuku?

Otsert: 20 pas.

8. l'anaktuka ypansercs oT Hac co ckopocThio 6000 KM/C ¥ UMEET BUIUMBIN yTIIOBOM
pazmep 2°. Onpenenure pacCTOSTHUAE 10 TAIAKTUKY U €€ JINHEHBIE pa3Mephl.

OtBet: 80 Mnk, 47 KIIK.

9. B cnekTpe raJlakTUKH, KOTOPasi UMEET BUINMYIO 3BE3IHYIO BeInuuHy 15,2™, nuHus
Boaopoaa ( Ao = 656,3HM) cMmeIeHa K KpaCHOMY KOHITy criekTpa Ha AA = 21,9HMm.
Brrancnnre ckOpoCTh yaaneHus rajJakTUKA U pacCTOSIHUE 10 HEe.

Ortsert: 10 4 xm/c; 133 Mnk

JlabopaTopHas padora «M3yyeHue KapThl 3Be31HOT0 Heba. OnpenesieHne KOOPIU-
HAT».

Ieab padoThbl: HAYYHTBCSA MOJIH30BATHCS MOJBHKHON KapTO 3Be31HOr0 Heba M ompe-
JEIATH C €€ MOMOILBI0 KOOPIUHATHI 3BE3/.
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OO0opynoBanme: MOJBUKHAS KapTa 3BE€3IHOr0 HeOa, HAKIaHON KPYT.

Teopus

Acmpouomuﬂ — HayKa O BC@HCHHOﬁ, Hn3ydaromiasa ABHKCHHUC, CTPOCHUC, IIPOUCXOKIACHUC
" Pa3BUTHC HEOCCHBIX TEl.

Hebecnas cpepa

JIJist u3y4deHus: BUAMMOTO PACIIOJIOKCHUS CBETH U SIBJICHUH, KOTOPHIE MOYKHO HaOIIOAaTh
Ha HeO€ B TCUCHHE CYTOK WJIM MHOTHX MECSIEB B ACTPOHOMHUHU MPUMEHSIOT TOHSTHE
«HebecHas cdepay.

HebGecnas chepa — BooOpaxaemas chepa MpOU3BOJIBHOIO paauyca, B IIEHTPE KOTOPOH
HAXOJUTCS Ta3 HaOmoaarend. Ha moBepxHOCTh 3TOM cephl MPOCHUPYIOT BUTUMOE IO~
JI0’)KEHUE BCEX CBETWJI, OTBJIIEKASICh OT JIEUCTBUTEIBHBIX PACCTOSIHUN, U pacCMaTPUBAIOT
JIUIIb YTJIOBOE PACCTOSIHUE MEXKIY HUMHU. A Jisl yA0OCTBa U3MEPEHUM CTPOSIT PsiJl TOUEK
Y JIUHUMN.

Ocrosnvle TUHUYU U MOYKU HEeDECHOU Cd?GDbl.

MaTemaTHaeck
il TOpHIOHT

Hefecau
(1]

IEBATOP

7. — 3CHUT;

Z ' — Haaup;

ZZ ' — oTBecHas JTUHUS;

P — ceBepHbIli OTIOC MUPA;

P/ — 10KHBII TTOIIOC MUPA;

PP/ — och Mupa — 0Ch BUIMMOTO BpaLIeHUs HEOECHOU C(epEL;

[1nockocTh meprneHuKysipHas OTBECHOW JIMHUU U MPOXOJAIas Yyepe3 LEeHTP HeOeCHO
cdepbl Ha3bIBAECTCS NIOCKOCHbIO UCHUHHO20 MAMEMAMUYecKo2o 20pU30Hma.

Ochb Mupa JiJ1s1 HaOJr01aTelIsl BCer/ia napajijiejibHa OCH BpallleHUs 3€MIIH.

[TnockocTh, mpoxopsmias yepe3 1eHTp HeOecHOU cdhephl, MePIEHANKYISIPHO OCH MUpPA
HA3bIBACTCS HeOECHbIM IKEAMOPOM.

Touku, B KOTOPBIX HEOECHBIN SKBATOp MepeceKaeT MIOCKOCTh UCTUHHOTO MaTeMaThye-
CKOT'0 TOpPU30HTa, Ha3biBatoTCsl ToukaMu Boctoka (E) u 3anmana (W). [IBe npyrue paBHO
OT/JAJICHHBIE OT HUX Ha3biBatoTcs ToukamMu Cesepa (N) u FOra (S).

SN — nostyieHHast JIMHUSL.

OKpy>XHOCTb, POXOASAIIAS Yepe3 MOJIOCHl MUPA, 3€HUT, HAAUp, yepe3 Touky CeBepa u
IOra nazbiBaeTcst HebecHbiM MePUOUAHOM.
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Hebecnvie koopounamul

3K6am00uaﬂbHCl}Z cucmema Koopc)uHam

lIpeonasznauena nnsi COCTaBICHMS 3BE€3AHBIX KapT, aTJIACOB U KAaTaJIOrOB.
OcHo6Has MuHUsL — OCh MUPA.
OcHoenas niockocms — MIOCKOCTh HEOECHOTO IKBATOPA.

Bonpmioii kpyr HebGecHOU cdepbl, TPOXOA[IIMNA Yepe3 MOJIOChl MUpa U HaOI01aeMoe
CBETUJIO, HA3bIBACTCS KPY2OM CKIOHEHUSA C6emuUd.

Crnonenue (0 " ) — Ayra Kpyra CKJIOHEHHUS OT SKBaTOpa /10 CBETUJIA (AM OM ) Vsmens-
erca B pezpenax ot — 90° no +90°. M3amepsercs B rpaxycax (MUHyTax U ceKyHaax). Muo-
r71a BMECTO CKJIOHEHHS CBETHJIA PACCMATPHUBAIOT MOJIIOCHOE (WJIU MOJSIPHOE) pACCTOSTHUE
(P°) — ayra Kpyra CKIOHEGHHS OT CeBEPHOro mojroca 1o ceermia (< oM ). U3mensiercs
B pepenax ot 0° no 180°. Msmepsiercs B rpagycax (MUHYTaxX M CEKyHIaX).

h
IIpamoe 6ocxooicoenue () — nyra HEOECHOTO PKBATOpPA OT TOUYKH BECEHHETO PaBHOICH-
CTBHSI 10 TOUYKHU MEPECEUCHUS] KPyTa CKIOHEHUSI C SKBATOPOM, IIPOTUB YACOBOM CTPEJIKU

(T. e. ot IOra x Bocroky) ( LyOM ). Usmensierca B npegenax ot 0" mo 24", Usmepsiercs
B yacax (MUHYTaX U CEKYHJIax).

Boobpaxaemas JIUHUS roJIOBOTO JBH>KECHUS Connua Ha3bIBaET-
Csl IKJIMNTUKON. DKIUINITHKA U HEOECHBIM AKBATOP IMEPECEKAIOTCS B TOYKE BECEHHETO
PaBHOJICHCTBUSA M TOYKE OCEHHEro paBHOAEHCTBUS. Bcro sxnuntuky CoJiHIE TPOXOAUT
poBHO 3a roa. Co3Be3ausi, yepe3 KOTOPhIE MPOXOIUT SKIUNTUKA, HA3bIBAIOT 30/IMAKAIb-
HBIMU

Co3ee30us u 36e30bl

Bce HeOo pazzgeneHo Ha 88 ydacTKOB, HMEIOIIMX CTPOTO OIPEIeICHHBIC TPAaHUIIBI — CO-
3Be3ausa. Co3Be3nus — COSAMHCHUE 3Be3]] B pa3udHble Gurypsl. Takoe onpeeneHue a-
BaJIOCh THICSYHM JieT Ha3aa. Ceidac co3BE3IMI0 MBI MOXKEM JIaTh Takoe onpezaeneHue. Co-
3BE31MS — yYacTKH 3BE3JHOTO HeOa, BBIICICHHBIC IS yJI0O0CTBAa OPHUEHTHPOBKHA Ha
HeOecHOM cdepe n o0o3HaueHus 3Be31. B Tabnuiie 1 mpencTaBieHO HECKOJIBKO CO3BE3-
JUI ¥ HEKOTOPBIC BXOIAIINE B MX COCTAB 3BE3IbI

Taomuna 1. Co3Be3aus 1 ux 3BE3/IbI

Co3Be3naue 3Be3aa Co3Be3aue 3Be3aa
AHIpomena Y Almaak JleGenp o Jlene6
£ Mirach JleB a Peryn
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bimsHens a Kacrop JInpa a Bera

B [ommykc Manaa Mensequua | o Ilonsapnas 3Be3na

vy AnbxeHa Mamneii [lec o [Ipomon
bonpmiass Menge- | a [JyOxe Opuon a berenbreiize
A € Anuor B Purenp

& Munap vy bemnarpukc

AJbKOD & AnmHuTak
bosbmmoit Ilec a Cupuyc € AnHunam
Becnl a Zubenelgenub [lerac a Markab
Bo3ununii a Kanemna B Scheat
Bononac o ApKTYyp € Enif
JleBa a Crvka ITepcen o Mupdax
3asn o Arneb Cesepnas KopoHa a Alphekka
Kur 0 Mupa CxoprniuoH o. AHTapec
Kaccuones a Shedir Tenen o Anbnebapan

0 Ruchbah Hedeit v Errai

B Caph B Alfirk

IHopsigok BeIMOJIHEHHSI PadOTHI

1. O3HaKOMBTECH C ONTMCAHUEM TTOABMKHOM KapThl 3B€3HOTO HeOa (mpumoxenue 1). Ilo-
JBIDKHAS KapTa 3BE3JHOr0 HeOa MO3BOJISIET ONMPEACNIUTh BHUJ 3BE3AHOTO Heba B JIFOOOM
MOMEHT CYTOK MPOM3BOJILHOTO JHS TOAa U OBICTPO peliaTh psijl MPAKTHUYECKUX 3a/1a4d Ha
YCJIOBUSI BUIMMOCTU HEOECHBIX CBETHUII.

Ha kapTe noka3aHbl CO3BE3/1Ms1, COCTOSIIINE U3 SIPKUX 3BE3]1 10 3-€i 3BE€3JHOI BEJIUYMHBI,
a Takke HEKOTOopble Oosiee ciiabble 3BE3/bl, JOMOIHSIONINE NEPBUYHBIE OUEPTAHUS CO-
3Be31IMi. 3B€3/1bl N300PAKEHBI YEPHBIMU KPYKEUKAMU Pa3HBIX Pa3MEpPOB: YEM sSpUe 3BE3-
na, TeM 0oJiee KpYMHbIE KPYKKH UX M300pakatoT. OCHOBHBIE 3BE3/Ibl CO3BE3/1MII 0003HA-
yeHbl OykBamM rpedeckoro andasuta. KpynHbIMH TECHO pacnoyIOKEHHBIMU TOYKAMHU
IIPEACTABIICHBI SIPKUE 3BE3/IHBIC CKOIUIEHUS, a IITPUXOBOM — sipkue TymaHHOCTH. [Tomoca,
BBITIOJIHEHHAS B BUJIE TOYEK, M300pakaeT MJIEUHBII ITY Th.

B uentpe kaptbl pacnosioxkeH CeBepHbIil TOI0C MUpa U psaaoM ¢ Hum [lonspHas 3Be3na
(o Manoit measemuitel). Ot CeBepHOTO MOJIOCA MHUPA PACXOSATCS PAANYChl, H300paa-
IOIE MPSIMOE BOCXOXKJEHHE (0), BBIPAXKEHHOE B 4acax. HadaJbHBIA Kpyr CKIIOHEHUS,
oundposanusiii HyseM (0)”, IPOXOIUT Yepe3 TOUKY BECEHHEr0 paBHOJICHCTBHUA, 0003HA-
YEHHas 3HaKOM. /lnaMeTpanbHO MPOTUBOIIOIOKHBINA KPYT CKIOHEHUS C MPSIMBIM BOCXO0XK-
JNEHUEM o = 12 4 IpOXOAUT Yepe3 TOUKY OCEHHETO PaBHOAEHCTBHUS.

KoHuenTpuyeckrue okpy>KHOCTH Ha KapTe U300paxkatoT HeOeCHbIe mapalieiu, a Yucia y
TOYEK UX nepeceueHust ¢ HyseBbIM (0 1) u 12-4acoBbIM KpyraMu CKJIOHEHUS TTOKA3bIBAIOT
WX CKJIOHEHHE (0), BRIpAXKEHHOE B rpaaycax. TpeThs mo cuety ot [lomroca Mupa okpyx-
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HOCThb, omudposannas 0°, mpencrapisgeT co0oil HeGECHBIM PKBATOP, BHYTPH KOTOPOTO
pacriojiokeHa ceBepHas HeOecHas moaycdepa, a BHE €ro — IosIC F0KHONH HeOSCHOM IOITy-
cdepnl 10 cknoneHus & = (-45%). Tak Kak B 1eHCTBUTENEHOCTH JMAaMETPhl HEOECHBIX Ma-
pajuteneit MeHbIIe quaMeTpa HeOeCHOTo KBAaTOpa, a Ha KapTe HEOSCHBIC MapajuIen F0K-
HOH moJrycdepbl BRIHYKJICHHO U300pakKeHbI OOJIBIIMX Pa3MEpPOB, TO BUJ CO3BE3IHM H0XK-
HOro He0a HECKOJIBKO MCKa)KEH, UTO CIIEAyeT MMETh B BHUIY NPH H3YYCHUHU 3BE3IHOTO
HeOa.

OKIIUIITUKA H306pa>KeHa Ha KapTC OJBKCOCHTPUYCCKUM OBAJIOM, IICPCCCKAOIIMUMCA C
HeOECHBIM 9KBAaTOPOM B ABYX paBHOﬂeﬁCTBYIOHIHX TOYKax.

Ha o6pe3e kapThl HaHECEHBI Ha3BaHUS MECAIIEB roja U JaThl. HampasiaeHnue cuera Mecs-
IIEB, JaT W MOPSIMOTO BOCXOXKAEHHUS — IO BPAICHUIO YAaCOBOM CTpeEJIKH. B 3TOM ke
HaIpaBJICHUH ClieayeT u3o0paxarth nepemernieHue CoJHIA M0 SKIUNTHKE.

B kapTe npuiiokeH HakIaJaHOW KpPyT, BHYTPH KOTOPOTO HayepuyeHbl OlU(PPOBAHHbIE Tie-
peceKaroIrecs OBalibl, a 0 00pe3y HAaHECEH YacOBOM JIMMO, N300pasKaroIIMi Yachl CyTOK
o cpeaHeMy cojiHeuHoMy BpemeHHu T. HampasieHnue cuera BpeMeHH Ha 3TOM JIUMOE —
POTUB YaCOBOM CTPEJIKU.

BryTpennuii Beipe3 B HaKJIQIHOM KpyTe JEIacTCs MO0 OBally, OIMU(GPOBAHHOMY YHCIOM
HaunOosee OJM3KUM K reorpaduyeckoi MMUpoTe MECTHOCTH, B KOTOPOM KapTa OyJIeT Hc-
MOJIb30BAThCA.

KoHTyp oBanbHOTrO BbIpe3a B HAaKJIOHHOM Kpyre M300pa)kaeT FTOPU30HT, U €T0 OCHOBHBIE
TOuku 0003HaueHbl OykBamu HO (Touka rora), 3 (Touka 3amana), C (Touka ceepa) u B
(Touka Boctoka). Mexay toukamu O u C HEoOX0IUMO HATSAHYTh TEMHYIO HUTh, KOTO-
pBIif n300paxaroT HeOecHbI Mepuauad. [Ipu pabore ¢ kapTOl HaKIATHOW KPYT HaKIa-
JBIBAETCS Ha KapTy BCEr/a KOHLEHTPUYHO, MPUYEM HUTh (HEOECHBI MEepUANaH) JOJHKHA
00s3aTeNbHO MPOXOAUTh yepe3 CeBepHbId moJitoc Mupa. Toraa oTpe3ok HUTH, pacioio-
KEHHbI Mexny CeBepHBIM MOJIOCOM MHpa U TOYKOU FO, MpeacTaBuT 10KHYIO ITOJTOBUHY
HEOECHOr0 MEPHJINaHa, a OCTAJIbHOM €€ OTPE30K — CEBEPHYIO €€ MOJOBUHY.

HanoxxuB Kpyr KOHIIEHTPUYHO HA KapTy, HEOOXOAMMO Ha HUTH OTMETUTD (XOTs OBl y3ell-
KOM) TOYKY €€ TMepecedeHusi ¢ HeOECHOM Mapajuiebio, CKIOHEHHE KOTOPOM paBHO T€O-
rpadgudeckoil mmpote (Mau OJM3KO K HEW) MecTa HaOMIoJeHUN. JTa TOuKa, JiexKaras
BOJIM3M IIEHTPa HAKJIATHOTO KpyTa, N300pa3uT 3CHHUT.

UToOBl OnpeaenTh BU 3BE€3IHOTO He0a HA MHTEPECYIOIIUA MOMEHT CYTOK OIpeeieH-
HOTO JHS rojia (JaThl), JOCTATOYHO HAJIOXKUThH KPYT KOHIIEHTPUYHO Ha KapTy (HUTh — Me-
puauan npoxoaut uepes [lonroc Mupa) Tak, yToObI IITPUX MOMEHTAa BPEMEHHU COBHAAAl
CO IITPUXOM 3aJJaHHOW KapThl, U TOT/IA 3BE€3/Ibl, HAXOASIIMECS B JAHHBIA MOMEHT HaJ ro-
PU30HTOM, OKQXXYyTCsl pACIIOJIOKEHHBIMU BHYTPH OBAJIBHOTO BBIPE3a.

3BE3/1bl, 3aKPbIThIE HAKJIAJHBIM KPYTOM, B 3TOT MOMEHT HE BHJHBI, TaK KaK HAaXOJIATCS
noJi ropu3oHTOM. CeBepHBIN MOIIOC MUpa U300pakeH B LIEHTPE KapThl. JIuHuM, ucxoms-
e oT CeBepHOro moJiroca MUpa, MOKa3bIBAIOT PACHOJIOKEHHE KPYTroB CKIOHEeHMs. Ha
3BE3AHON KapTe JJIs IBYX OMMKANIIMX KPYrOB CKJIOHEHHUE YIJIOBOE PACCTOSIHUE PABHO 2
yacam. HeGecubie napannenu HaHeceHsl yepe3 30. C UX MoMOIbIO MPOU3BOASAT OTCUET
CKJIOHEHHSI CBeTWJI 0. TOUKM mepecedeHus: SKIUITUKU C SKBATOPOM, JJIsi KOTOPBIX Mpsi-
Moe BocxoxzaeHue 0 u 12 yacoB, Ha3bIBAIOTCSI COOTBETCTBEHHO TOYKAMH BECEHHETO U
OCEHHEro paBHOJEHCTBUU. [l0 Kpar 3BE3AHON KapThl HAHECEHBI MECSLBI M YHCIA, a
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HAaKJIaAHOM KPYyIrec — 4achl.

Jlns ompeneeHUs] MECTOIOJIOKSHHSI HEOSCHOTO CBETHJIAa HEOOXOJAMMO MECSI, YHUCIIO,
yKa3aHHbIEC HA 3BE€3JHOU KapTe, COBMECTUTh C YaCOM HAOJIIOJCHUS Ha HAKIIAJHOM KpYTe.

Ha kapre 3eHUT pacroyioxkeH BOJIM3H IIEHTpa BbIpe3a (B TOUKE MepeceueHusi HUTH, N300-
pakaromuii HeOSCHBI MEpUANaH C HEOECHOH Mapaienbio, CKIOHEHHE KOTOPOW paBHO
reorpauyeckoi MUpoTe MecTa HaOIIOACHNS).

[ToaBmkHas KapTa 3B€3JHOTO HEOA MO3BOJISIET PEMIMTH P MPAKTUYECKHUX 3a7ad MO acT-
POHOMMUM.

2. Onucath BUJ 3BE3THOTO HeOA B 3aJJaHHOE BpEMS U JaTy.

A) YcTaHOBHUTH MOABIKHYIO KapTy 3BE3IHOTO HeOa Ha JeHb W 4ac HaOmomeHus. s
ATOTO COMOCTAaBUTH JATy HAa BHEIIHEM KpyTe KapThl C 3aJaHHBIM BPEMEHEM Ha HAKJIAJl-
HOM Kpyre. PaccMarpuBas y4acToK 3Be3IHOTO HebOa B OKHE HAKJIAJHOTO Kpyra, 3amod-
HUTH TAOJIHILY.

[IonmoxeHrue OTHOCUTEIBHO IrOpHU30HTa CO3BC3 U1

Bocxomsamne

3axoadue

B BepxHen kynpMuHALIUU

B HmxHEN KyJIbMUHALIUU

BoOsm3u 3eHuTa

OKJIUIITUKAJIBbHBIC

b) Haiitu co3Be3nusi, pacnoioKeHHbIE MEXAY TOUKaMu 3arnaaa u cesepa 10 okTs0ps B 21
qac.

B) Haiitu Ha 3Be31HO# KapTe co3Be3/IMs ¢ 0003HAUEHHBIMU B HUX TYMaHHOCTSIMU.

I') Onpenenutsb, OyayT a1 BUAHBI co3Be3nus JleBbl, Paka, BecoB B mosHoub 15 ceHTs0-
ps? Kakoe co3Be3ue B 3TO e BpeMs OyJIeT HaXOUThCs BOJIU3U FOPU30HTA Ha ceBepe?

J1) OnpenenuTh, Kakue W3 MEPEUYUCICHHBIX co3Be3nuili: Manas Menpeauiia, Bosomnac,
Bozanunii, OpuoH — /1t TaHHOUM MHUPOTHI Oy Iy T HE3AXOISAITAMU ?

E) OtBeTuTh Ha BOIpOC: MOXKET JIM JyIsl Batiei mupoThl 20 ceHTOpst AHIpoMena Haxo-
IIUTHCA B 3¢HUTE?

X) Ha xapre 3Be3qHOro Heba HalWTH MepednciieHHble co3Be3nus: bonbmas Menseauna,
Bonbioit [1€c, Opuon, OBen, JIebenp, FOxnas prida, JleBa — u onpeneauTh NpuOIuKeH-
HO HeOECHbIE KOOpAWHATHI (CKIIOHEHHE U IMPSIMOE BOCXOXKJIEHUE) 0-3BE3J ATHX CO3BE3-
JTVH.

3) Onpenenuth 0 HEOECHBIM KOOpPAWHATAM (CKJIOHEHHE M TPSIMOE BOCXOXKICHHE) HA
KapTe 3Be3JHOr0 HeOa Ha3zBaHuEe 3Be3a co3Be3aui: 0=184 33muH., 6=+39% a=20u
50muH., 6=+43% 0=34y 00muH., 6=+45°.

W) Onpenenutpb, Kakoe co3Be3aue OyaeT HaXOIAUThCS BOJIU3M TOPU30HTA Ha tore 30 uross
B IOJTHOYG?
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K) Cnenaiite BbIBOJ O mpojieiaHHOM padoTe.
JlonoiHUTEILHDBIE 3a1aHHS

LZ B xakux CO3BC3AMAX HAXOOATCA 3BC3bI, 9KBATOPUAJIBHBIC KOOPAUHATEI KOTOPBIX paB-
HBI:

1. a =4"36" 0 =16"31 2. =7"35™ 0 =514 :

3 a =13"25" , 0 =- 11910 4, A 214[’16”1’ 0 =111 :
5 a =169 , 0 =- 26’16 6. O =10"8" , 0 =11°58 :
7 a =20"41" , 0 =4517 8. A =6"45" , 0 =- 16°43 :
9 a =13724" , O =54°56" :10. @ =51’15m’ o =-812 :
11. & =51’55m’ 0 =724 12, @ =7"45" , 0 =28"2

2.) Ilo xapre 3Be31HOTO HEOA ONPEAEIINTE SKBATOPUAIBHBIE KOOPINHATHI 3BE3;
1. Anbraupa; 2. Kacrop;

3. Kanenna; 4. bemarpukc;

5. AnnunaMm; 6. Anuor;

7. Hyoxe; 8. Mupa;

9. Mupdak; 10. Bera;

11. Hat; 12. Anaurak.

Y _ 0
3.) KoopanHaTtel TOUKH, T'I€ BCIILIXHYJ METEOp Takue: ¢ =12°00" o6 =+45 a morac B
b y 5 b

TOYKE C KoopAuHaramu ¢ =10"30" , 0 =0 . Uepes kakue co3BE3AUS MTPOJIETET METEOP

KoHTpoJabHBIE BONPOCHI

JlaiiTe onpeneneHrne aCTPOHOMUHU KaK HayKH.

[TepeunciauTe OCHOBHBIE ATAIbl PA3BUTUSL ACTPOHOMMUH.

Pacckaxure o HeGecHol chepe.

Kakue nHebecHble CUCTEMBI KOOPAUHAT BbI 3HAETE?

Pacckaxxure 0 ropu3oHTaIbHON CUCTEME KOOPIMHAT.

Pacckaxurte 0 BTOpOW 3KBaTOPUATIBHOW CUCTEME KOOPAUHAT.

Jaiite onpenenenue co3sesnus. IIpuseaure npumepsl.

. JlaniTe onpeeneHue SKIUNTHKH.

Kak HaxomuTh 1o KapTe 3BE3IHOTO HeOa SKBATOPHAIIbHBIE KOOPIAWMHATHI 3BE3N U
Ha000POT.

D0 NN~

3.2 TunoBble KOHTPOJIbHbIE 32/IaHUS [AJIsl IPOMEKYTOYHOM aTTecTaluu 00y4aro-
HXCH

IlepeyeHsb BOMPOCOB K IK3aMeHY

MoJaexyaspHas pusuka.
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1. AtomucTHueckas Teopus CTpoeHus BeulecTBa. HaOmoqeHus U OnbIThl, NOJITBEp-

KIAI0IIME aTOMHO-MOJIEKYJIIPHOE CTPOEHHE BEILIECTBA.

Maccsl 1 pazmMepsl MOJIEKYI.

TeroBoe ABMKEHUE YACTHIL BellecTBa. BpOyHOBCKOE ABUKEHHE.

WU neansHbIN Ta3.

Temmeparypa kak Mepa CpeaHed KUHETUYECKOW SJHEPTUN YaCTHLL.

VYpaBHEHUE COCTOSHHS HI€ATILHOTO Ta3a.

N3omporieccrl 1 ux rpadukm.

OOBbscHEHNE arperaTHbIX COCTOSTHUM BeIIeCTBa M (Pa30BBIX MEPEX00B MEKIY HUMU

Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX IIPEICTaBICHUN.

9. CBs13b MEXy aBJICHUEM U CPEIHEN KMHETHUUECKOM sHeprueit Mmojeky raza. Pado-
Ta rasa.

PN R WD

CBoiicTBa MapoB, *KUAKOCTEil, TBEPAbIX TeJl
10.Mogaensb xunkoct. IIoBepXHOCTHOE HATSKEHUE U CMAaUUBaHHE.
11.Kpucrannuyeckue u amopdusie BemecTna. JKuakue KpucTaibl.

TepMmoannamuka.
12.BHYTpeHHss SJHEPTHSL.
13.PaboTa u TemiooTnaya Kak criocoObl U3MEHEHUS! BHYTPEHHEN SHEPIHH.
14.11epBbI1ii 1 BTOPOU 3aKOHBI TEPMOJUHAMHUKHU.
15.I1puniunsl aercTBrs TermoBbix MamvH. KII/] TermoBsix qBurarteneu.
16.TennoBbie MalIMHBI ¥ KX IPUMEHEHUE.
17.9xonoruyeckre mpoOIemMbl, CBSI3aHHBIE ¢ TPUMEHEHUEM TEIUIOBBIX MAIIIUH, U TPO-
0JIeMBI SHEProCOCPEIKCHUSI.

JJIEeKTPOCTATHKA.
18.B3auMoeiicTBUE 3apsHKEHHBIX TeN. DJIEKTPUYECKUM 3apsil. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsija.
19.3akon Kynona.
20.D7eKTpOCTATUYECKOE TTIOJIE, €ETO0 OCHOBHBIE XapaKTEPUCTUKU U CBSA3b MEXKIY HUMH.
[IpoBOIHUKY U U30JIATOPHI B AIEKTPOCTATUYECKOM TOJIE.
21.2OnekTpudeckasi EMKOCTh KOHJIEHCATOPA. DHEPTHUs AIEKTPOCTATUUECKOTO TOJIS.

ITocTOSIHHBI TOK.
22.ITocTosiHHBIN 3NeKTpuueckuid Tok. Cuila ToKa, HanpsHKEHUeE, SIEKTPUUECKOE COMpo-
TUBJICHUE.
23.3akoH OMa J1s y4acTKa LEMH U MTOJHOM AJIEKTPUYECKON LIETIH.
24.PaboTa ¥ MONIIHOCTH MOCTOSIHHOTO Toka. 3akoH [[xoyns-Jlenma. TeruioBoe new-
CTBHE DJICKTPUUYECKOIO TOKA.
25.07eKTPUYECKUN TOK B Pa3IUYHBIX CpEaax.

MarsauTHoe nmoJie.
26.MaruuTHOE T0JI€ ¥ €r0 OCHOBHBIE XapaKTEPUCTUKH.
27.]JleficTBr€ MAarHUTHOTO TOJIs HA MPOBOJHUK C TOKOM. 3aKOH AMIiepa. DJIeKTpOIBH-
rareib.
28.Cuna Jlopenua.
29.5IBneHue 31eKTPOMarHuTHON WHTYKIIUH.
30.3akoH anexkTpoMarauTHOM uHayKuuu. [Ipasumno Jlenia.
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31.Camounnykuus. MTHIyKTUBHOCTD.
32.2OHeprusi MarHUTHOTO MOJIS

MexaHnu4yeckue KoJiedaHus
33.CBoOonnbie konebanus. [lepuon, yactora u
34 ammuaTya Kojie0aHui.
35.I'apMoHUYECcKUE KOJeOaHu .
36.MaremaTuuecKuil U NPY>KUHHBIA MASITHUKU.
37.11peBpalieHre SHePruu NpU TAPMOHUUECKUX KOJICOaAHUSX.

Mexanundeckue BOJHBI.
38.MexaHuveckue BOJIHBI U MX BUJIbl. 3BYKOBBIC BOJIHBI. ¥YJIbTPa3BYKOBBIE BOJHBI.
39.VYapTpa3ByK U €ro UCIOJIb30BaHUE B MEJIUIIMHE U TEXHUKE.

DJIEKTPOMATHUTHBIE KOJICOAHUS M BOJIHBI
40.251eKTpOMarHUTHbIE KOJICOAHUS U BOJTHBI.
41.CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.
42.KonebarenbHblit KOHTYp. @opmyna TomcoHa.
43.BbpIHYKJE€HHBIE JIEKTPOMAarHUTHbIE KosieOaHusd. ['apMOHMUYECKHE AJIEKTPOMAarHUT-
HbIE KOJieOaHus. DIEKTPUUECKUI Pe30HAHC.
44 .TlepeMeHHBIN TOK. DIEKTPOr€HEPATOP.
45 .Ilonydyenue u nepenayda ekTpodHepruu. I1podiemsl sHeprocoepexeHusl.

JJIeKTPOMATHUTHBIE BOJIHbI
46.251€KTpPOMarHuTHOE TOJi€. DJIEKTPOMArHUTHbIE BOJHBI. CKOPOCTh 3JIEKTPOMAarHuT-
HBIX BOJIH.
47 IIpuHIUIIBI pAIMOCBA3HU U TeJIEBUICHUS. VICTIOIB30BaHUE DJIEKTPOMArHUTHBIX
48.BOJH pPA3NUYHOTO JUala3oHa B TEXHUYECKUX CPENICTBaX CBSA3M, MEIULUHE, MpPU
W3y4YEHUH CBOMCTB BEIIECTBA.
CBeToBbBIE BOJIHBI
49.CetoBble BOHBI. PazBuTne npeacTaBieHni O MPUPOJIE CBETA.
50.3aK0HBI OTPaXKECHUS U MPEIIOMIICHUS CBETA.
51.Uurepdepenuus ceera.
52. Mudpakuus cBeta. Judpakironnas penierka.
53.ITonsipuzanus cBeTa.
54.]Jlucriepcusi cBeTa.
KBaHTOBBIE CBOMCTBA CBETA.
55.PaBHOBECHOE TEIUIOBOE U3JIyUYEHHUE.
56.KBanToBas runore3a [Inanka.
57.®oTornexkTpudeckuii 3 HEKT.
58.YpaBHenue DitHmTeliHa 11t BHENTHETO GhoTodhdekTa.
59.@oToH.
60./laBieHue cBera.
61.Jlyanu3m CBOWCTB CBETA.
dusuka aTromMa.
62.Mopenu CTpoeHHs aToMa.
63.0mnsiT Pezepdopaa.
64 .Iloctynatel bopa.
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65.00bsicCHEHHE JTMHENYAaTOro CIEKTpa BOJOPO/JA Ha OCHOBE KBAHTOBBIX MOCTYJIATOB
bopa.

66.1lornonienue u UCIycKaHUE CBETa ATOMOM.

67.KBanToBas sHeprud. [IpuHuun AeMCTBUSA U UCIIOJIB30BAHUE JIa3epa.

68.0nTryeckasi CHEKTPOCKOIHSI KaK METOJ U3yYEHHsI COCTAaBA BEILIECTBA.
du3uKa aTOMHOI0 SI/Ipa

69.CocTaB U CTpOEHHE aTOMHOTO SI/Ipa.

70.CBoiicTBa SAAEPHBIX CHIL

71.2Heprus cBa3u U JedeKT MacChl aTOMHOTO si/pa.

72.PainoakTUBHOCTh. BUAbI paIMOAKTUBHBIX MPEBPAICHUM.

73.3aKOH paIMOAKTUBHOIO pacriaja.

74.CBoONCTBAa HOHU3UPYIOIIUX SJCPHBIX U3ITYUCHUH.

75.PanyoakTUBHBIE U3IIYYEHUS U UX BO3JICHCTBUE HA JKUBBIE OPraHU3MBI.

76.5 nepHble peakuum.

77.51nepHas SHEPTreTHKA.

78.2J1eMEHTApHBIE YACTHULIBI.

100.®@ynnaMeHTAIbHBIE B3aUMOICUCTBUSL.

IIpakTHyeckne 3a1aHus K IK3aMeHYy

1. Onpenenure CpenHIO KBaAPATUYHYIO CKOPOCTh MOJEKyJsl raza npu 0°C. Macca
MOJIEKYJIBI Ta3a m, = 3,2 *+ 10-26 kr. [loctosnnas [1nanka k = 1,38+ 10-23 J[:x/K.

2. 3apspkeHHas yactuia Maccor 10-9 r HaxoauTCs B paBHOBECHH B OJJHOPOIHOM DJIEK-
TpudeckoM mosie HampsbkeHHocThio 3,1+ 105 H/Kn. Hadinute 3apsin wactunbl. (3a-
psan snektpoHa € = 1,6+ 10-19 Ko).

3. B BepTUKAIbHOM HWIMHAPE MOJ TSKETBIM MOPITHEM HAXOAUTCS KUCIOPOJ MacCcou
2 xr. [{ns noBwimenus temrepatypbl Ha 5 K eMy cooOnmim KOJIUYeCTBO TETUIOTHI
9160 Ix. Haiimute paboTy, COBEpPIIEHHYIO ra30M IIPH PACIIMPEHUU U YBEIUYCHUU
ero BHyTpeHHEH sHeprun. MoJspHas macca kuciopoaa 32 + 10-3 xr/mModb.

4. Onpenenuth padOTy TOKa B TPOBOJHUKE U MOIIIHOCTh TOKA 32 2 MUHYTHI, €CJIA CUJIa
TOKa paBHa SA, a HaNpsH>KEHUE HA MTPOBOAHUKE 5 B

5. Baron maccoit 20 1, nrKymuiicst co ckopoctbio 0,3 M/C, HarOHS€T BaroH Maccou
30 T, nBrKyuMiics co ckopocThio 0,2 M/c. KakoBa ckopocTh BaroHoB mocie Toro,
Kak cpaboTaeT aBToclenka’?

6. Kakyto paboty cosepuut cuia 200 H npu nepemenienun tena Ha 5 M, €Clid OHA
HarnpasJyieHa o1 yriioM 60° Kk TOpU30HTY?

7. OnpenenuTs MOJTHOE COMPOTHUBICHUE y4acTKa 1€MW M CHIIY TOKa Ha KaXKJIOM U3
MPOBOAHUKOB, COEMHEHHBIX MapaJljIeibHO, €CIU HalpsikeHue paBHo 6 B, a comnpo-
TUBJICHUE TPOBOAHUKOB 5 OM 1 1 Om.

8. Cuia 60 H coobaer Teny yckopenue 0,8 m/c* Kakast cuaa COOBIIUT 5TOMY Tey
yckopeHue 2 m/c2?

9. KakoB ummynbc (hoToHa, eciau aiuHa cBeToBor BosHbIL] = 5 + 10-7m?[locTostHHAs
[Tmanka h =6, 63 + 10-34/]xc.

10.Ha pucynke nan rpaduk U3BMEHEHHs] COCTOSIHUS UJI€aJIbHOTO Ta3a B KOOpAUHATAX V,
T. IlpencraBbTe 3TOT mpoiiecc Ha rpadukax B koopaunarax P, V u P, T.

11.PaboTa BbIXOAa 27EKTPOHOB U3 Kaamus A = 6,53 +10-19 JIx. KakoBa njiuHa BOJHBI
CBeTa A, MMaJIal0IIEro Ha MOBEPXHOCTh KaJMUS, €CIIM MaKCUMallbHasl CKOPOCTh (OTO-
snekTpoHoB v=7,2+ [10] 75 m/c? Macca anexrpona9,1+10-31 kr. CkopocTb cBeTa
c=3+108 m/c.
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12.Hanucatb HepocTarome 0003HAYEHUS B CIEAYIOIINX SIICPHBIX PEAKIIHIX:
27Al + In ->x + JHe
* +1H — 33Na + 3He
SIMn ++ > 3SFe + In
13Al+y - 15Mg +

=

13.0mnpeaenute maccy Bojoposaa (H2), naxomsmierocs B 6amione oo6bémom 20 TUTpOoB
npu gasinenun 830 klla, ecnu Temmneparypa raza pasHa 170C. YHuBepcanbpHas ra-
3oBas nocrosinHas R = 8,31 JIx/(mo:s * K).

14.Kakoe xonruecTBO TEIUIOTHI (Q BBIJCIUTCS Ha y4acTKe LIETH CONMPOTUBIEHUEM R =
12,4 Om 3a Bpems [t =10 mun? Cuna toka I = 0,5 A.

IVMETOANYECKHUE MATEPHUAJIbL, OHNPEJAEJAIOLHNUE TPOLE/YPbI
OLEHUBAHUA PE3YJIBTATOB OCBOEHUMA IUCHUIIVIMHBI, XAPAKTE-
PU3YIOIUX ITAIIbI ®OPMUPOBAHUS KOMIIETEHIUIA

[Ipouenypa oneHMBaHUS — NOPSAOK JCUCTBAM MPU MOATOTOBKE U MPOBEICHUN aTTe-
CTallUOHHBIX UCIIBITAHUN U (POPMUPOBAHUU OLICHKH.

[Ipouenypa mpoMeKyTOUYHOW aTTECTALUM MPOXOAUT B COOTBETCTBUM C [losiokeHneM
0 MPOMEKYTOYHOM (pyOekHOM) arTecTanuu 3HaHuM, ooyuarommxcs JII'YHX.

- ATTecTallMOHHbIE UCTIBITAHUS TPOBOJSTCS IMpernoiaBaresieM (MM KOMUCCUEH Tpe-
nojiaBaTesield — B ciiydae MOJIYJIbHON Yy4EOHBIX MPEAMETOB), BEAYIIUM JICKIIMOHHBIC 3aHS-
THUS 110 JAaHHOW TUCUUILIMHE, WIH MPEernoaBaTeIsiMU, BEyIIUMH MPAKTHUEeCKUe U jadbopa-
TOpHBIE 3aHATHUS (KPOME YCTHOrO 3K3aMmeHa). [IpucyTcTBME NMOCTOPOHHUX JIMI] B XOJ€
IIPOBENICHUS ATTECTAIIMOHHBIX MCIBITAHUN 0€3 paspelieHus peKTopa Wid MpopeKTopa He
JomycKaeTcsl (3a UCKIIOYEHHEeM PaOOTHUKOB YHUBEPCUTETA, BBITOJHSIOMIUX KOHTPOJIU-
pytoire PyHKIUH B COOTBETCTBUHM CO CBOMMU JOJDKHOCTHBIMHM OOsI3aHHOCTAMM). B ciy-
4yae OTCYTCTBHS BEIYLIErO MPEMNOAABATEINS aTTECTALIMOHHBIE UCIIBITAHUS MIPOBOMSTCA TIpe-
MojiaBaTesieM, Ha3HauYeHHBIM MUChbMEHHBIM PacIopsKEHUEM 1o Kadeape.

- UuBanuapl 1 va ¢ OrpaHUYEHHBIMA BO3MOKHOCTSIMH 3[J0POBbS, UMEIOIIIUE HAPY-
HICHUS

ONOPHO-/IBUTATEIIBHOTO ammapara, JONMYyCKAITCS Ha aTTECTAlMOHHBIE WCIIBITAHUS B
COITPOBOXJICHUU aCCHUCTEHTOB-COMPOBOKIAOIIUX.

- Bo Bpemsi aTTecTanmoHHBIX WCIBITAHUN 00yYaromuecs MOTYT TOJb30BaThCs MPO-
rpaMMoi y4eOHOU yIEOHBIX TTPEIMETOB, a TAKKE C Pa3peIICHHs IPEToaBaTels ClpaBoy-
HOW ¥ HOPMATUBHOM JIUTEPATYPOH, HENPOTPAMMUPYEMBIMU KAJIBKYJITOPAMH.

- BpeMs moarotroBku oTBeTa MpH CAade 3adyeTa/sK3amMeHa B YCTHOU (opme JAOIKHO
cocTtaBsITh He MeHee 40 MUHYT (MO KETaHUI0 00YyYaromerocs OTBET MOXKET OBITh JO-
cpounbiM). Bpems otBeTa — He 6osee 15 MUHYT.

- [Ipn moaAroTOBKE K YCTHOMY 3K3aMEHY 3K3aMEHYEMBbIW, KaK MPaBUIIO, BEJET 3aUCH
B JINCTE€ YCTHOT'O OTBETA, KOTOPKIH 3aTeM (M0 OKOHYAHWHU DK3aMEHa) CIAeTCsl IK3aMEHATO-
py.

- IIpu nmpoBeleHHH YCTHOTO 3K3aMEHa SK3aMEHAlIMOHHBIN OUIIeT BHIOMpAET caM K-
3aMEHYEMBbIN B CIIyYalHOM IOPSIIAKE.

- DK3aMEHaTOpy MPEIOCTABIISIETCSl IPABO 33JaBaTh O0YYAIOUIMMCS TOTIOTHUTEIbHbIE
BONPOCHI B paMKax MPOrpaMMbl JUCHUIUIMHBI TEKYILIETO CEMECTPA, & TAKIKE, TOMUMO TEO-
PETHUYECKUX BOIIPOCOB, JaBaTh 3aJa41, KOTOPHIC U3yYaIUCh HA TPAKTUYECKUX 3AHATHSIX.
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- OueHka pe3ysbTaTOB YCTHOTO aTTECTAllMOHHOTO HCIBITAaHUSI O00bsABIsETCS 00yda-
IOIIUMCS B JIEHb €r0 npoBeAeHus. [Ipy npoBe1eHNnN MMCbMEHHBIX aTTECTALIMOHHBIX

WCOBITAHUA WM KOMIBIOTEPHOTO TECTUPOBAHUS — B JICHb MX MPOBEINCHUS WU HE
MO3JJHEE CJIEAYIOLIEro paboyero JHs NOcIe UX MPOBEACHUS.

- Pe3ynpTarsl BBIITOTHEHHS! aTTECTALIMOHHBIX UCIBITAHUM, MPOBOJUMBIX B MUCHMEH-
HOH popme, popMe UTOTOBOM KOHTPOJIBLHON pabOTHl I KOMIBIOTEPHOTO TECTHPOBAHUA,
JOJKHBI OBITH OOBSBICHBI 00YYAIONMIMMCS W BBICTABJICHBI B 3a4ETHBIC KHUKKU HE TTO3/THEE
clieayrolero pabodero JHS MOCe UX MPOBEACHUS.

JIuct akryanu3anuu GpoHAA OLEHOYHBIX CPEeACTB MO0 INUCIHUILIHHE
«DPuzuka»
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®oH/ OLIECHOYHBIX CPEJICTB AUCIUTIINHBI IEPECMOTPEH,

oOCy>XJIeH 1 0100peH Ha 3ace1aHnu Kadenpsl

3aB. kadenpoit

(DOHI[ OOCHOYHBIX CPCACTB AUCHHUILIMHBI IICPCCMOTPCH,

o0CyXJIeH U 0I00peH Ha 3aceTaHuu KadeIphl

3aB. kadenpoit

cI)OH,Z[ OLOCHOYHBIX CPCACTB AUCHHUILIMHBI IICPCCMOTPCH,

o0cCyX/IeH U 000peH Ha 3aceaHuu Kadeapbl

IIpoTokoit oT « » 20 r. No
[IpoTokon OT « » 20 r. Ne
r. Ne

[IpoToxon OT « » 20

3aB. kadenpoit
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