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CocraBurtenb — CanaxoBa Mpanna HapumanoBHa, crapummid mpenojgaBaTelb Ka-
denpsl ecTecTBeHHO-Hay4YHbIX nuctumuinH JIT'YHX.

Buyrpennnii penenszent — CaiiOymaeBa 3apema AOmynOacupoBHa, CTapIIAN Tpe-
moIaBaTeNb Kadeapsl eCTeCTBEeHHO-HAyUHbIX quctuiinH JI'YHX.

Buemnuit peuensent — lllaxpyes Pamasan I'ajxkneBud, crapmmii mpenogaBaTeinb
I'BITIOY PJI «IIpodeccrnonanbHO-TIEAArOTHYECKOTO KOJUIEHKA

@Dono oyenounwvix cpeocms oucyunaunvl O/ 11 «Duzuxka» papaboman 6 coom-
gemcmeuu ¢ mpeoosanuaMu hedepanrbHo2o 20Cy0apcmeeHH020 00paA308amenbHO20 CMAH-
oapma cpeone2o npogeccuoHarbio2o o0obpazosarus no npogheccuu 46.01.03 Henonpous-
800umeb, YMeepAHcOeHHo20 npuxkazom Munucmepcmea oopaszoeanus u Hayku Poccutickoii
Deodepayuu om 14 nosops 2023 2., Ne 857, 6 coomeemcmesuu ¢ npukazom Munucmepcmea
npoceewenusi Poccutickou @edepayuu 24.08.2022 2., Ne 762 «O6 ymeepoicoenuu llopso-
Ka opeanusayuu u ocywecmenenus oopazoeameibHol 0esimeibHoCmu no 00pazoeameliv-
HBIM NPOSPAMMAM CpeOHe20 NPOpecCUOHaNIbHO20 00PA3068AHUAY, 8 COOMEEMCMEUU C NPU-
kazom Munucmepcmea obpazosanus u Hayku Poccutickou @edepayuu om 17 masa 2012 2.
Ne 413 «O6 ymeepocoenuu ghedepanbHo2o 20cyo0apcmeeHHo20 00pa3oeamenbHo20 ChaH-
oapma cpedHezo 0bwe20 0opa306aHuslL.

@®oHjg  oueHo4HBIX cpenactB  auciuiuidabl OJ[.11  «®Pusuka» pasmelneH Ha
odunmansHOM carite Www.dgunh.ru.

CanaxoBa N.H. ®onpa oreHouyHbix cpeAactB aucuuruinabl OJ[.11 «Dusuka» nis
npodeccun CITO 46.01.03 Jlenonpousoaurtens — Maxaukana: JII'YHX 2025. — 155 c.

PexoMeH0BaH K YTBepXKJIeHHIO YueOHo-MeToaumdyeckum coetom JII'YHX 10
mapta 2025 1.

PekoMeH/IOBaH K YTBEPKICHUIO PYKOBOAHUTEIEM OOpa30BATEIbHONW MPOTPAMMBI
CIIO — mporpaMMbl TOATOTOBKH KBATH(UITUPOBAHHBIX PAO0YMX U CIyKaIKX o mpodec-
cun 46.01.03 [denonpousBoautensb, AoayiiaeBon O.M.

OnoOpen Ha 3aceganuu kadenpsl «EctecTBeHHO-HayuHbIe nucturinHb I YHX,
24 despans 2025 r. nporokon Ne 10.


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

®onp oneHouHbIX cpeacTB (nanee POC) pa3pabaTsiBaeTCs A TEKYIIETO KOHTPOJIS
yCIieBaeMOCTH (OIIEHMBAHUSI XOJla OCBOCHMS JUCHUIUIMHBI), JJISI TPOBEACHUS MPOMEXKY-
TOYHOI aTTecTaluu (OLICHUBAHUS MTPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00Y-
YeHUs MO JUucHUIUIMHE) oOydaromuxcs no gucuumimae OJ1.11 «®uzuka» B 1ensix omnpe-
JICTICHUSI COOTBETCTBUSI MX YUYCOHBIX JOCTIIKEHUW TMOATANHBIM TpeOOBaHMSIM 00pa3oBa-
TEITBLHON TPOTPaMMBbI CpeIHEro MpodhecCHOHATBLHOTO 00pa30BaHUs — MPOTPAMMBI TOJTO-
TOBKM KBaMH(PHUIMPOBaHHBIX padouunx, ciayxamux (manee IIIIKPC) mo mpodeccun
46.01.03 HenonpousBoautenb. DOC no aucummuimae O/l.11 «®Pusuka» BKIOYAIOT B Ce-
0s1: epeyeHb MIaHUPYEMBIX, PE3YJIHTATOB 00YUYEHUs MO JAUCIMILUIMHE; OMMCaHUE MOKa3a-
TeJe U KpUTepUeB OIICHUBAHUS PE3yJIbTaTOB O0yUEHHUS Ha Pa3IMYHBIX dTalax UX TOCTH-
YKEHUSI, OMMCAHUE 1IKaJ OLICHUBAHUS; TUIIOBbIE KOHTPOJIbHBIE 3a/IaHUSI WJIM UHBIE MaTEpU-
aJbl, HEOOXOIUMBIE JIJIsi OIICHKM OCHOBHBIX BUJIOB YUEOHOM JESITEIBHOCTH, XapaKTepU3y-
IOILUX 3Talbl JOCTUKEHUS Pe3ysbTaToB 00yueHus: B mpoiecce ocBoenus [IITKPC; meto-
JTUYECKUE MaTepHUalibl, OMPEACIISIONINE MPOLEAYPhl OIEHUBAHUS OCHOBHBIX BUJIOB YueO-
HOM JIeATEeNbHOCTU, XapaKTepU3YyIOIIUX ITAlbl TOCTUKEHUS PE3yIbTaTOB.

DOC chopmupoBaH Ha OCHOBE KJIFOUEBBIX IPUHIIUIIOB OLICHUBAHUS:

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

—  HAJCKHOCTH: UCIIOJb30BaHUE €IMHOOOPA3HBIX CTAaHAAPTOB M KPUTEPHUEB MJIs
OLICHUBAHUS JOCTHKEHUM;

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

OCHOBHBIMH TTapaMeTpaMH U CBOMCTBaMHU (DOH/Ia OLICHOYHBIX CPEJICTB SBIISIFOTCS:

—  MpeaMeTHas HaIpaBJICHHOCTh (COOTBETCTBUE MPEAMETY U3YYCHUSI KOHKPETHO-
r0 JUCHHILINHEI);

—  cojepkaHue (COCTaB M B3aMMOCBSI3b CTPYKTYPHBIX €IUHUI], 0Opa3yIoluX CO-
JepKaHUE TEOPETUICCKOM U IPAKTHUECKON COCTaBIISIONINX AUCIUILINHBI);

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

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



|. HIEPEYEHD INTAHUPYEMBIX PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOU JUCIIUITJINHBI
B COOTBETCTBUU C ®I'0OC CI1IO U HA OCHOBE ®I'0OC COO

Hucrurmmuaa O] 11 «®usukay opueHTUPOBAH HA JOCTHIKCHHUE CIASTYIOMINX IEIeH:

— OCBOCHHUE 3HaHUN 0 QyHIAMEHTAJIbHBIX (PU3UUECKUX 3aKOHAX U MPUHIIUIAX, JIe-
JKaIUX B OCHOBE COBPEMEHHON (PU3MUECKON KapTHHBI MUpPa; HauOojIee BaXKHBIX OTKPBITH-
X B 00J1aCTH (PU3HMKH, OKA3aBIIUX OINpPECIAIONICe BIMIHUE HA Pa3BUTHE TEXHUKU U TEX-
HOJIOTHH; METOJIaX HAyYHOTO MTO3HAHUS ITPUPO/IbI;

— OBJIQJICHUC YMCHHUSAMH ITPOBOAUTH HAOIIOACHHUS, IJIAHUPOBATh 1 BHITIOJIHATDH DKC-
IIEPUMEHTBI, BBIJIBUTATh TUIIOTE3bI M CTPOUTH MOJICIIH, IIPUMCHSITH IIOJTYYSHHBIC 3HAHUS 110
bu3uke I OOBSCHCHHS Pa3sHOOOPa3HBIX (PU3HMYECKHUX SIBJICHUM M CBOMCTB BEIICCTB;
MPAaKTUYECKU HCIOJIb30BaTh (PM3UUYECKHE 3HAHUS; OILICHHUBATh JOCTOBEPHOCTh €CTECTBEH-
HOHay4YHOUW nH(pOpMaIuu;

— pa3BHUTHE TO3HABATEILHBIX MHTEPECOB, MHTEIICKTYaJIbHBIX M TBOPYECKHUX CIIO-
COOHOCTEH B mpoliecce MPUOOPETEHHS 3HAHUM M YMEHUU 10 (hU3UKE C HUCIOJIb30BaHUEM
Pa3JIMYHBIX UICTOYHUKOB MH(OPMAITUU U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIH;

— BOCMHUTaHHE YOEKICHHOCTH B BO3MOXXKHOCTH TO3HAHHUS 3aKOHOB IPUPOJBI, HC-
MOJb30BaHUS JOCTIDKCHUN (Pu3MKM Ha OJIaro pa3BUTHSA YEIOBEUECKOM ITMBUIIM3AIINM;
HEOOXOIUMOCTH COTPYJHHYECTBA B MPOIIECCE COBMECTHOTO BBIMOJHEHHUS 3a7ad, YBaXKH-
TEJIbHOTO OTHOIICHHUS K MHEHHUIO OMIIOHEHTa IPU 00CYKIAECHUH ITPoOJIEeM €CTECTBEHHOHA-
YYHOT'O COJIEPKAaHMS; TOTOBHOCTH K MOPaJIbHO-3THYECKOM OIIEHKE MCIIOJIb30BaHMS HAy4-
HBI JIOCTH>KEHUH, YyBCTBAa OTBETCTBEHHOCTH 3a 3aIlUTY OKPYKAIOIIEH CPeIbl;

— WCIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUK U YMEHHUM JIJISl PEIICHUS MPAKTHICCKUX
3a/1a4 MOBCEAHEBHON JKU3HHU, oOecreueHus 0e30MacHOCTH COOCTBEHHOW >KHM3HHU, paIlyo-
HAJBLHOT'O TIPUPOJIONIOIB30BAHUS M OXPAaHbI OKPY>KAIOIIEH CPeIbl, 1 BO3MOXXHOCTh IMPUME-
HEHUs 3HaHWM MPH PElISHUH 3a7ad, BO3HUKAIOIINX B MOCIEAYIOMEH MpodhecCHOHAIBHOM
JESITEILHOCTH.

Ocoboe 3Hauenue obmieoOpaszoBarenbHas aucuumuinHa OJ[.11 «®Pusuka» umeet
pu popMupoBaHuu U pazButun OK

Koa n HammenoBanue Ilnanupyemble pe3yJbTaThl 0CBOCHHS AU CHHUIIUHBI
(popMupyeMBIX KOMIIETEH- Oo0mme JucuunimHapHbIe
M
OK 01. Beibupats ciocoObl | B yacTu Tpy10BOro BOCHUTAHUSA: JAP1 - chopMupoBaHHOCTH Tpe-

peuienus 3anad npodeccuo- | OP1- roTOBHOCTH K TpyNy, OCO3HA- | CTaBIEHHUI O pojiu U MecTe (pusu-
HaJIbHOM AEATEIbHOCTU IIPU- | HUE IIEHHOCTH MAacTepCTBa, TPYAO- | KM U aCTPOHOMHM B COBPEMEHHOMN
MEHUTEJIBHO K Pa3InYHbIM mooue; Hay4yHOM KapTHHE MHUpa, O CHCTe-
KOHTEKCTaM OP2- roToBHOCTh K aKTMBHOH Jes- | MooOpa3ymomeil ponu (QU3MKK B
TEJIBHOCTH TEXHOJIOTMUYECKON W CO- | pa3BUTUM €CTECTBEHHBIX HayK,
LUaJIbHON HANpaBICHHOCTH, CIIO- | TEXHUKU U COBPEMEHHBIX TEXHO-
COOHOCTh HMHULIMUPOBATH, IUIAHUPO- | JOTHH, O BKJIAJEe POCCUHUCKUX U
BaTh U CaMOCTOSITENIHO BBIMOJHATH | 3apYOCKHBIX YUYEHBIX-(DU3UKOB B
TaKylO JCSTEIbHOCTD; pa3BUTHE HAYKH;

OP3- unrepec x paznuuabM chepam | JIP2- nonumanue ¢Quznueckoit
po(eCCUOHATILHOMN AEATENIBHOCTH, | CYLIIHOCTH HaOII0AAaeMBIX —sBJIe-
Osnagenne YHHBEpPCAJbHBIMHU | HUi MHKpPOMHUpa, MakpoMupa u
Y4eOHBIMU MO3HABATEJbHBIMHU | METaMHPA;

ACHCTBUAMM: JAP3- noHMMaHuEe POJU aCTPOHO-
a) 0a30Bble JJIOTHYECKHE IeHCTBUSA: | MUM B MPAKTUYECKON NESITEIBHO-
OP4 - camocTosTeIbHO (DOPMYJIMPO- | CTH  YEJIOBEKa M JAIbHEHIIeM
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BaTh U aKTyaJH3UpOBaTh MpodiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OPS5- ycraHaBiauBaTh CyIIECTBEH-
HBI TpPHU3HAK WJIM OCHOBAHUS JJif
CpaBHEHHUs,  Kilaccupukamuu U
00001IEeHHS;

OP6 - onpenesTh LeIU IeATeIbHO-
CTH, 3a/1aBaTh MapaMeTpbl U KpUTE-
PHUU UX JOCTHKCHUS;

OP7- BbIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUSI B paccMaTpUBaEMBbIX
SIBJICHUSIX;

OP8- BHOCHUTH KOPpPEKTUBBI B J€s-
TEJIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJbTAaTOB LIETSM, OLICHUBATh PHUC-
KM TIOCTIEACTBUMN ACATEIBHOCTH;

OP9 - pa3BuBaTh KpeaTUBHOE MBIIII-
JICHUE TIPU PEIICHUH >KU3HEHHBIX
npobJem
0) 0azoBbBIE
nefcTBUA:
OP10 - Braners HaBbIKAMU Y4eOHO-
HCCIEAO0BATENIbCKOM M IPOEKTHOM
NeSTEeIbHOCTH, HABBIKAMHU pa3peliie-
HUS po0JIeM;

OP11 - BbBBIATH  IPUYUHHO-
CIIEICTBEHHBIE CBSA3M M aKTyaJIU3H-
poBaTh 3a/1auy, BBIIBUTATh THUIIOTE3Y
€€ peuleHusl, HaXOAUTh APTYMEHTHI
JUTSL  JI0Ka3aTeIbCTBA CBOMX YTBEp-
KICHUM, 3a7aBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

OP12 - aHanu3upoBaTh MOJyYEHHBIE
B XOJI€ peIIeHNUs 3a7a4u Pe3yIbTaThl,
KPUTUYECKH OLEHUBATh HUX JIOCTO-
BEPHOCTh, MPOTHO3HPOBATH MU3MEHE-
HUE B HOBBIX YCJIOBUSIX;

OP13- yMeTp NEpeHOCHUTh 3HAHUS B
MO3HABATEJIbHYI0 U MPAKTUYECKYIO
00/1aCTH KU3HEACITEIHHOCTH,
OP14- ymeTp uHTErpuUpOBaTh 3Ha-
HUS U3 pPa3HBIX MPEIMETHHIX 00a-
CTeli;

OP15 - BeIIBHUTATH HOBBIE WIEH,
npeaiaraTb OPUTMHAIBHBIE MTOIXO/IbI
Y PEIICHHUS;

OP17- cnocoOHOCTh HX HCHOIB30-
BaHWS B TIO3HABATEIbHOM W COIH-
aJIbHOM IPAaKTHKE

HCCIE€I0BaATCIbCKHUE

Hay4YHO-TEXHUYECKOM Ppa3BUTHUH,
ponu pu3uku B (POPMHUPOBAHUU
Kpyrozopa # (yHKIIMOHAJTBHON
rPAaMOTHOCTH 4YEJOBEKa Jisi pe-
HIEHUS TPAKTUYECKUX 33]1a4;
JAP4- Bnagerb OCHOBOIIOJIATaIO-
MUMH (PU3UYECKUMH TIOHSATUSIMU
U BEIMYMHAMH, XapaKTEepPU3YIO-
IUMH  (U3UYECKHE TMPOIECChH
(CBSI3aHHBIMM C MEXaHUYECKUM
JBUKEHHUEM,  B3aUMOJCHCTBUEM
TEJ, MEXaHUICCKUMHU KOJIeOaHMUsI-
MA M BOJHaMu;  aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM  Be-
IIECTBA, TEIJIOBBIMU ITPOLIECCAMM;
JJEKTPUYECKUM M  MarHUTHBIM
MOJISIMHM, JJIEKTPUUECKHUM TOKOM,
3JIEKTPOMArHUTHBIMUA ~ KOJIEOaHU-
SSMU W BOJIHAMH; ONTHYECKUMU
SIBJICHUSIMU;, KBAHTOBBIMHU SIBJIE-
HUSMH, CTPOEHHEM aromMa |
aTOMHOTO s/Ipa, PaIUOAKTUBHO-
CTBIO);

APS- BiageTh OCHOBOMOJIAraro-
IIMMU aCTPOHOMUYECKUMH TOHS-
TUSMH, TO3BOJISIOIIMMH XapaKTe-
pU30BATh MPOLIECCHI, MPOUCXOIS-
[Me Ha 3BE€3]1aX, B 3BE3/IHBIX CH-
CTEMax, B MEXIaJlaKTUYECKOMN
cpene; NBUKCHUE HEOECHBIX TeT,
ABOJIIOLMIO 3Be311 U BeelleHHoi;
JAP6- Bmanerp 3aKOHOMEPHOCTS-
MU, 3aKOHaMU U TEOPHUAMH (3aKOH
BcemupHoro tsarorenus, I, 11 u 11
3akoHbl HpIOTOHA, 3aKOH coxpa-
HEHUSI MEXaHUYECKOW JHEPTHuH,
3aKOH COXpPAHEHUs HMIYJIbCa,
MPUHIIMAIT  CYTNEPIIO3UIINN  CHII,
MPUHLHUIT PaBHONPABHOCTU HHEP-
[UATBHBIX CHUCTEM OTCYETa; MO-
JEKYISIPHO-KMHETUYECKYI0  TEO-
pUIO CTPOCHHMS BEIIECTBa, Ta30-
BbI€ 3aKOHBI, MEPBbII 3aKOH Tep-
MOJMHAMUKH; 3aKOH COXPaHEHUS
3JEKTPUYECKOTO 3apsija, 3aKoH
Kynona, 3akon Oma 1151 ydacTka
uenu, 3akoH Oma I TOJHOM
JJIEKTPUYECKOM  IIeMH,  3aKOH
Jxoynsa - JleHua, 3aKOH 3JIEKTPO-
MAarHuTHON WHAYKIHMH, 3aKOH CO-
XpaHEHUs] YHEPTUH, 3aKOH MPSIMO-
JIMHEWUHOTO pacnpocTpaHEeHUs
CBETa, 3aKOH OTpaXEHUsl CBETa,
3aKOH IPEJIOMJIEHUS CBETA; 3aKOH
COXpaHEHUsl PHEPruu, 3aKOH CO-
XPAHEHUs] HMMIIYJbCa, 3aKOH CO-




XPAHEHUS SJIEKTPUUYECKOIO 3apsi-
J1a, 3aKOH COXPAHEHHSI MacCOBOTO
yycna, mnocryinarel bopa, 3akoH
PaIMOaKTUBHOIO pacmaja);

AP7- yBepeHHOE HCIOIb30BaHUE
3aKOHOB U 3aKOHOMEPHOCTEHN IIpU
aHaynuze (pU3MYECKUX SIBICHUU U
IIPOLIECCOB;

JAP8- chopmupoBaTh ymeHHs pe-
1iaTh pacyeTHbIE 3aJa4d C SBHO
3aIaHHONU (PU3UYECKOW MOJIEINbIO,
UCTONB3Yys (PU3NYECKHE 3aKOHBI U
NPUHIUIBI; Ha OCHOBE aHAJIW3a
YCIIOBHSA 33/1a4M BBIOMpATh (HU3U-
YECKYH0 MOJIEJNb, BBIICTATh (HU3H-
YECKUE BEIUYMHBI M (POPMYIIBI,
HEOOXOJUMbIC MJIsi €€ pPEIIeHUs,
MPOBOJIUTH PACUYETHl U OLICHUBATh
pEabHOCTh IOJYYEHHOI'O 3Haye-
HUS (PU3NYECKON BEITMUHMHBL;
AP9- pematb KadyeCTBEHHBIE 3a-
Ja4y¥, BBICTPAWBAsI JIOTUYECKU HE-
IPOTUBOPEUYUBYIO LIENOYKY pac-
CYKJIEHHH C ONOpOM Ha U3YyYEH-
HbI€ 3aKOHbI, 3aKOHOMEPHOCTU M
(bu3nyuecKue BICHUS

OK 02. Hcnomw3oBaTh co-
BPEMEHHBIE CPEJICTBA TIOWC-
Ka, aHaluM3a W HMHTEpIpera-
uuu uHpopMaluu, U UHPop-
MAaI[MOHHbIE TEXHOJOTHH IS
BBITIOJTHEHUST 3a/1ay Tpodec-
CHOHAJILHOU JeSITeNFHOCTU

B o6JacTH LEHHOCTHM HAY4YHOIO
MO3HAHHUSA:

OP18 - chopmMUpOBaHHOCTH MHPO-
BO33pPEHHS, COOTBETCTBYIOIIErO CO-
BPEMEHHOMY  YpPOBHIO  Pa3BUTHSA
HAayKH M OOIIECTBEHHOW IPAKTHKH,
OCHOBAHHOTO Ha JWanore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBO-
€ro MecTa B MOJUKYJIbTYPHOM MHUPE;
OP19 - coBepIIeHCTBOBAHUE SI3BIKO-
BOM M YMTaTENbCKON KyJIbTYpbl Kak
CpPEACTBA B3aUMOJECHUCTBUSA MEXKIY
JIOABMHU U TIO3HAHUSI MUDA;

OP20- oco3HaHHWE LEHHOCTH Hay4-
HOW  JIEATENIbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh MPOEKTHYIO W HCCIIe-
JIOBaTENIbCKYIO JIeATebHOCTh MHIH-
BUJYaJIbHO H B TPYIIIIE;

OBiaagenue YHUBEPCAJIbHbIMHU
y‘leﬁﬂblMPl IMO3HaABaAaTCJIbHBIMHU
NeHCTBUSIMU:

B) padora ¢ ungopmanmei:

OP21- Bnajnerp HaBBIKAMHU TOJy4e-
HUS WHOOpPMAIMM W3 HMCTOYHUKOB
pa3HBIX  THUIIOB, CAMOCTOSITEIHLHO
OCYIIECTBIISATh TIOWCK, aHAJIHW3, CH-
CTEMATU3AlMI0 M HWHTEPIPETALHIO
nHpOpMaUi pPa3TUYHBIX BHUIOB H
(dhopM mpecTaBICHHUS,

OP22- co3maBaTh TEKCThI B pa3iny-

JAP10-chopmupoBats yMeHUs
YUUTBIBaTh IPAaHULIbI IPUMEHEHUS
U3yYEHHBIX (U3NYECKHX MOJe-
Jed: MarepualbHas TOYKa, MHEP-
[MaJIbHas CUCTEMa OTCYETa, UJe-
albHBIM Ta3; MOJEIU CTPOCHMS
ra3oB, )KUJKOCTEH U TBEPIBIX TEIl,
TOYEUYHBIN AIEKTPUYECKUN 3apsil,
sIepHasl MOJENb aroMa, HYKJIOH-
Has MOJeJIb aTOMHOTO spa IpH
peleHny (GU3NYECKUX 3a/1a4;
JAP11-chopmupoBaTh COOCTBEH-
HYI0 NO3UIMI0 IO OTHOUIEHUIO K
¢busnueckoil nHGopmanuu, MOIy-
4aeMOM W3 pa3HbIX HCTOYHUKOB,
yMETh HCIOJIb30BaTh LHU(PPOBBIE
TEXHOJIOTMM ISl TIOUCKA, CTPYK-
TYpUPOBAHUS, WHTEPIPETALUU U
MpeICTaBIeHUsS y4yeOHOW U Hayy-
HO-TIONYJISApHOH  MH(pOpMaIuu;
pa3BUTh yMEHMSI KPUTHUYECKOTO
aHaJM3a IMoJlydaeMoil uH(popma-
05071
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HbIX (hopMarax C y4eToM HazHadye-
HUS MHQOPMALUMU M LIEIEBOH ayau-
TOpUH, BbIOMpas  ONTUMAJIbHYIO
dbopMy TpeAcTaBICHUS U BU3YAJIH-
3alluu;

OP23 - oueHuBaTh J1OCTOBEPHOCTD,
JIETUTUMHOCTh MH(OpMAINH, €€ CO-
OTBETCTBHE IPABOBBIM U MOPAJIbHO-
3TUYECKUM HOPMaM;

OP24- ucnonp3oBaTh CpeJCTBa HH-
(hopMalMOHHBIX U KOMMYHHUKAIIMOH-
HBIX TEXHOJIOTUN B PEIICHUU KOTHH-
TUBHBIX, KOMMYHUKATUBHBIX U Opra-
HU3AIMOHHBIX 33124 C COOJII0ICHEM
TpeOOBaHUII IPrOHOMUKU, TEXHUKU
0€30MaCHOCTH, THTHEHBI, PECypco-
cOepekeHUs, MPABOBBIX U ATHUYECKUX
HOpPM, HOpM HH(OpMaIOHHON 06e3-
OIIaCHOCTH;

OP25 - Bnajerh HaBBIKAMHU pPacIo-
3HaBaHWs W 3alIUTHl HHQOpPMAIHH,

MH(POPMAIIMOHHOM 0e301macHOCTH
JTUYHOCTH
OK 03. ILmanupoBats u pea- | B obJsiacTu ayxoBHo- | /IP12- Bianerb OCHOBHBIMH Me-

JIM30BBIBATh COOCTBEHHOE
npodeccnoHaIbHOE H  JIMY-
HOCTHOE pa3BUTHE, TMpe-
MIPUHAMATEIBCKYIO JIESTEIb-
HOCTh B TIPO(EeCCUOHATBHOM
cdepe, UCTIOTB30BaTh 3HAHUS
no (QHUHAHCOBOM TpPaMOTHO-
CTU B Pas3JNYHbIX XHU3HCH-
HBIX CUTYaIUIX

HPaBCTBEHHOI'0 BOCIIUTAHUS:
OP26 - cpopmMupoBaHHOCTb HpaB-
CTBEHHOT'O CO3HaHUs, ATUYECKOIO
TTOBEJICHNS;

OP27- criocoOHOCTh OIIEHUBATh CH-
Tyaluio ¥ TMPUHUMATH OCO3HAHHBIC
pelleHus, OPHEHTUPYSICh Ha MO-
pabHO-HPABCTBEHHBIC  HOPMBI |
LIEHHOCTH;

OP28 - oco3HaHue JUYHOTO BKJIa/a
B TIOCTPOEHHE YCTOWYUBOTO OyIy-
IETO;

OP29 - 0TBETCTBEHHOE OTHOUIEHUE K
CBOMM pOJIUTENSIM U (WIH) APYyTUM
YJIeHaM CEMbH, CO3/IaHHUI0 CEMbHM Ha
OCHOBE OCO3HAHHOTO MPUHATHS IICH-
HOCTEW CEMEHWHOW JKU3HU B COOTBET-
CTBUH C TpaguuusiMH HapoaoB Poc-
CHH;

OBiaieHHe yHMBEpPCAJIbHBIMH pe-
ryJIATUBHBIMH 1eHCTBUSIMMU:

a) caMOOpPraHu3aums:

OP30 - caMOCTOATENBHO OCYIIECTB-
JATH  TO3HABaTEIBHYI  JESATENb-
HOCTh, BBISBJISITH MPOOJIEMBI, CTa-
BUTh M (OPMYJIUPOBATh COOCTBEH-
HBIC 3a7]a4d B 00pa3oBaTebHON Aes-
TEIbHOCTH M >KU3HEHHBIX CHUTYallH-
SIX;,

OP31- caMOCTOATENBHO COCTAaBIATH
IJIaH PEIIeHUs] MPOOJIEMBI C Y4ETOM
HMMEIOLIUXCSL  PEeCypCcoB, COOCTBEH-

TOJaMHM HAy4HOTO IO3HaHMs, UC-
NOJIb3yEMbIMH B (DU3UKE: MPOBO-
JUThH TPsSIMbIE U KOCBEHHbIE U3Me-
peHns PU3MYECKUX BEITMYUH, BBI-
Oupast oNTUMAaNbHBIA CHOCOO H3-
MEpEHUS M HCIIONIb3YS U3BECTHHIC
METO/bl OLIEHKH MOTPELIHOCTEN
W3MEPEHUH, MPOBOANUTH UCCIIENO-
BaHME 3aBUCHUMOCTEN (PU3HUECKUX
BEJIMYUH C HCIIOJIb30BAaHUEM IIPSi-
MBIX H3MEpEHUH, OOBACHATH IO-
Jy4YEeHHBIC PE3YJbTaThl, HCIOIb-
3ysl (U3UYECKUE TEOPUH, 3aKOHBI
Y TIOHSITHSI, ¥ JIENaTh BBIBOJIBI,
JAP13 - cobmonaTh npaBuia 6e3-
OIIaCHOTO TPY/a TMPH MPOBEICHUN
UCCIIeIOBAaHUM B paMKax yueOHO-
ro DJKCIepUMEHTa U y4eOHOo-
UCCIIEIOBATENIbCKOM  JIesITeNbHO-
CTH C WCIOJb30BaHUEM IH(pO-
BBIX U3MEPUTENIBbHBIX YCTPOHCTB U
1a00paToOpHOTrO 000PYIOBAHUS;
AP14 -  chopMuUpOBAaHHOCTH
MPEJCTaBICHU O METOJaX IIOJy-
YeHUsT HAyYHBIX aCTPOHOMMYE-
CKHX 3HAaHUUI
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HBIX BO3MOXHOCTEH M MpearnoyTe-
HUI;

OP32 - naBaTh OLIECHKY HOBBIM CHUTY-
alusM;

OP33 - cnocoOcTBOBaTh (hopmMHUpO-
BAHUI0O M TPOSABICHUIO IIUPOKOU
SPYAUIMHM B pa3HbIX 00JacTAX 3Ha-
HUM, IIOCTOSHHO IIOBHIIIATH CBOM
o0pa3zoBaTeNbHBIH W KYJbTYPHBIN
YPOBEHb;

0) CAMOKOHTPOJIb:

OP34 - ucnonb3oBaTh NpPUEMBI pe-
(braexcuu U1l OLICHKU CUTYalluH, BbI-
0opa BEepHOTO PEIICHHUS;

OP35 - ymeTh OLEHHUBAThb PUCKH U
CBOEBPEMEHHO MPUHHUMATh PEIICHUS
10 UX CHIKEHUIO;

B) JMOIIMOHAJIbHBIH  HMHTEJJIEKT,
npeanosarawmuii  cgopmMupoBaH-
HOCTh:

OP36 - BHyTpeHHEl MOTHUBALIMH,
BKJIFOYAIOLIEH CTPEMJICHUE K JOCTH-
KEHHUIO LIEJM U YCIeXy, ONTUMHU3M,
WHUIIMATUBHOCTh, YMEHHE JCHCTBO-
BaTh, UCXOJASl U3 CBOUX BO3MOXKHO-
CTeli;

OP37 - »mMnarum, BKIIOYArONIICH
CIIOCOOHOCTh  TIOHUMATh  AMOIHO-
HaJIbHOE COCTOSIHME APYTUX, YUUTHI-
BaTh €ro IMPHU OCYIIECTBIECHUU KOM-
MYyHHKAI[UU, CIIOCOOHOCTh K COYYB-
CTBHUIO U COTIEPEKUBAHUIO;

OP38 - comuanbHBEIX HAaBEHIKOB,
BKJTFOYAIOIUX CIOCOOHOCTH BBICTpPA-
MBaTh OTHOUIEHUS C JAPYTMMH JIIOAb-
MU, 3a00TUTHCSI, TIPOSBIIATh UHTEPEC
Y pa3peuiaTb KOH(QIUKTHI

OK 04. D¢ddexruBHO B3aM-
MoJieiicTBOBaTh U paboTaTh B
KOJIJICKTHBE U KOMaH]Ie

OP39- rOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSTEJIbHOCTH U CaMoOIpee-
JICHHIO,

OP40-oBnasenue HaBbIKAMH Yy4eO-
HO-UCCIIEIOBATEIIbCKOM, MPOEKTHOMN
U COLMAIBHOM JI€SATEILHOCTH;
OBianenue YHHMBEPCAJIbHBIMH
KOMMYHUKATUBHBIMHU  JIefiCTBUSI-
MH:

0) coBMecTHasl J1esiTeJIbHOCTD.
OP41- moHuMaTh W HCIOIL30BATh
MpeuMyIIecTBa KOMaHAHOW U UHIU-
BHIyaJIbHOU pabOTHI;

OP42- npuHuMaTh 11eJI1 COBMECTHOU
NEeSATETbHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATH JIEUCTBUS TIO €€
JTOCTH)KCHHIO: COCTABJISITH TJIAH JICH-
CTBUM, paclpeaesisiTh POJIU C yUETOM
MHEHHI YYaCTHHKOB OOCYKIIaTh pe-

P15 - oBianerb yMEHHSIMHU pa-
00TaTh B rpymIe ¢ BHITOJHEHHEM
Pa3IMYHBIX COIMAJIbHBIX pOJei,
IUIAHUPOBaTh  pabOTy  TPYIIIBL,
palMOHaIbHO pacHpesesaTh es-
TEJIbHOCTh B HECTaHJAPTHBIX CH-
TyalMsiX, aJIeKBaTHO OLIEHHUBATh
BKJIQJ KaXJOT0 M3 YYaCTHHKOB
IpYNIBI B pelIeHrne paccMaTpuBa-
€MOH MpoOIEeMBI
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3yJbTaThl COBMECTHOM paboThI;
OP43 - xoopaMHHMpOBAaTh W BBINOJ-
HATH pabOTy B YCJIOBHSIX PEajbHOTO,
BHUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

OP44- ocyuecTBiIsITh MO3UTUBHOE
CTpaTernyecKkoe IMOBEJACHHE B pa3-
JUYHBIX ~ CUTYallusX, MPOSBIATH
TBOPYECTBO M BOOOpakeHUe, OBITH
MHUITUATABHBIM

OBiajgeHne yHUBepCAJIbHBIMHU pe-
rYJIATUBHBIMH e CTBUSIMMU:

r) NpUHSITHE Cce0si W JPYrux JIKo-
AeH:

OP45- npuHrMaTh MOTHUBBI U apry-
MEHTHI APYTUX JIIOJICH MpU aHaIu3e
PE3yNbTAaTOB AEATEIHLHOCTH;

OP46- npusnaBarh CcBOE IpaBO U
MIPaBO JPYTHX JIIOJAEH HA OLINOKHY;
OP47- pa3BuBaTh CIIOCOOHOCTH TIO-
HUMAaTh MHUP C TO3UIMH JPYroro ye-
JIOBEKa

OK 0S. OcywecTBisirh ycrT-
HYI0 U MIHCHBMECHHYIO KOMMY-
HUKALUI0 Ha TOCYyJapCTBEH-
HOM s3bike Poccuiickonn @e-
Jepaluu ¢ y4eToM ocoOeH-
HOCTEW COLMAIIBHOTO U KYJb-
TYpHOTO KOHTEKCTa

B o0sacTu 3cTeTHYECKOr0 BOCHHU-
TaHUs:

OP48- screTnyeckoe OTHOIICHHE K
MUpPY, BKIIOYas JCTETHUKY ObITa,
Hay4HOTO M TEXHUYECKOTO TBOpYE-
CTBa, CIOpTa, TPyJa U OOIIECTBEH-
HBIX OTHOIICHUH;

OP49- crniocoOHOCTH BOCHPUHHUMATH
pa3nuyYHbIe BUABI UCKYCCTBA, TPAIH-
UM ¥ TBOPYECTBO CBOETO M JPYTHX
HapoJIOB, OUIYIIATh 3MOLMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

OP50- yOexx1eHHOCTh B 3HAYUMOCTHU
JUISL JIMYHOCTH M OOIIlecTBa OTede-
CTBEHHOTO M MHMPOBOI'O HCKYCCTBA,
STHUYECKHUX KYJIBTYPHBIX TpaJHIIANA
Y HApOJHOTO TBOPYECTBA;

OP51- roToBHOCTh K CaMOBBIpaxke-
HUI0O B pasHBIX BHUAAX HCKYCCTBA,
CTPEMJICHHE TIPOSIBIIATh KayecTBa
TBOPYECKOHN TUYHOCTH;

OBianenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH  J1eHCTBHUS-
MH:

a) oOueHme:

OP52- ocyniecTBiaTh KOMMYHHUKa-
IIMU BO BCeX cdepax KU3HMU;

OPS53- pacnio3naBath HeBepOATbHBIC
CpeacTBa OOIICHUS, MOHHUMATh 3HA-
YeHHE COIMAIbHBIX 3HAKOB, PacIo-
3HABATh MPEANOCHUIKA KOHQIHUKT-
HbIX CHUTyallUd U CMsr4aTb KOH-
(IUKTHI,

OP54- pa3BepHyTO M JIOTUYHO H3JIA-

JAP16 - cdopMupoBarh ymMeHHUS
pacrno3HaBaTh (U3NYECKUE SIBJIE-
HUs (IIPOLIECChI) M OOBACHATH UX
Ha OCHOBE HM3YyYEHHBIX 3aKOHOB:
pPaBHOMEpPHOE U PABHOYCKOpEH-
HO€ TPSMOJHMHEHHOE IBW)XKEHUE,
CBOOOJHOE MajieHUe Tej, JIBUXKE-
HUE 10 OKPYXXHOCTH, HWHEPIHS,
B3auMoJieiicTBUe Ten, Kouseba-
TENbHOE JIBUJKEHUE, PE3OHAHC,
BOJIHOBOE JBIDKEHUE; TUPPY3Hs,
OpOYHOBCKOE JBUXEHHUE, CTpOe-
HHUE XHUJIKOCTeH M TBEpIBIX Tell,
W3MEHEHHe o0bema Tel Mpu
HarpeBaHuu (OXJIAXICHUU), Tell-

JIOBOE pPaBHOBECHE, HCIIApEHHE,
KOHJICHCAIIWsl, IUIaBJICHHE, KpH-
CTAJUIM3aIis, KHUIIEHWE, BJIaX-

HOCTb BO31yXa, CBSA3b CpeaHEH
KUHETHUYECKON SHEPrUU TEIUIOBO-
ro JBIJKEHHUS MOJIEKY1 ¢ abco-
JIOTHOM TeMIIepaTypoH, MOBBIIIE-
HHE [@aBIE€HUsA Trasza IIpU €ro
HarpeBaHUM B 3aKPBITOM COCYIE,
CBA3b MEXAYy IIapamMeTpaMu Co-
CTOSIHUSI Ta3a B M30MPOLECCaX;
JJIEKTpU3aLMs  TeJl, B3aUMOJEHU-
CTBHUE 3aps0B, HAarpEBaHUE IIPO-
BOJJHUKA C TOKOM, B3aMMOJICH-
CTBUE MAarHMTOB, JJIEKTpOMar-
HUTHAas  WHIAYKUOWs, JCUCTBUE
MarHMTHOIO IOJII Ha NPOBOJHUK
C TOKOM M JBWXKYIIUNCA 3apsf,
JIEKTPOMArHuTHbIE KOJeOaHUs U
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raTb CBOIO TOYKY 3pCHUA C HCIIOJIb-
30BAaHUCM S3BIKOBBIX CPCACTB

BOJIHBI, HPSAMOJHMHEIHOE pactpo-
CTpaHEHHE CBETa, OTpaKeHHeE,
npenomieHne, HHTephepeHnys,
TQpakIus U MOJIIpU3aIys CBETa,
auMcnepcus cBeTra; (OTOIIEKTPHU-
yeckuii 3¢dekr, cBeToBOE NaBIIE-
HHE, BOSHUKHOBEHHE JIMHEHYATO-
ro CIeKTpa aroMa BOJOPOJa,
€CTECTBEHHAass M HCKYCCTBEHHAs
PalnOAKTUBHOCTD

OK 07. CogeiicTBOBaTh CO-
XPaHEHUIO OKpY>Karoleu
Cpebl, pecypcocOepexeHHIO,
NPUMEHATH 3HAHHUS 00 U3Me-
HEHWM KIIUMaTta, MPUHIIMIIBI
OepeKIIMBOTO TIPOU3BOJICTBA,
3¢ PeKTUBHO IEHCTBOBATH B
Ype3BBIYANHBIX CHUTYAITUSIX

B 00JacTH 3K0J0rH4YecKOro BOC-
NMUTAHUA:

OPS55- chopmupoBaHHOCTH IKOJIO-
TUYECKON  KYJbTYpbl, ITOHUMAaHUE
BIVSTHUS COIMAILHO-
SKOHOMHUYECKUX IPOLIECCOB Ha CO-
CTOSIHUE OPUPOJHON W COLMATIBHOU
cpenbl, OCO3HaHUE TIIO0ATBHOTO Xa-
pakTepa PKOJIOTHYECKUX TTPOOIIEeM;
OP56- nianupoBaHue U OCYILECTB-
JICHWE JICHCTBUM B OKpYyXKarolieu
Cpelde Ha OCHOBE 3HAaHMS LeEJeu
YCTOMYMBOIO pPa3BUTUS 4YeJIOBEYe-
CTBA;

aKTUBHOE  HENpusTHE  JIeHCTBUIA,
MPUHOCSAIIMX BPEA  OKPY’KaOIIEH
cpene;

OPS7- ymeHne nporso3upoBaTh He-
ONaronpusaTHBIE SKOJIOTHYECKHE TI0-
CJIEICTBUSl TIPEANPUHUMAEMBIX JICH-
CTBUM, MPEAOTBPALIATH UX;

OPS58- pacmupenue onbiTa AesTelb-
HOCTH DHKOJIOTUYECKON HamlpaBlIeH-
HOCTH,

OP59- oBnaseHue HaBbBIKAMU Y4eO-
HO-UCCIIEIOBATEIIbCKOM, MPOEKTHOMN
M COIMAIIBHON JeSITEILHOCTH

AP17 - cdopmupoBath yMeHUS
MPUMEHSTh TOJTYYCHHBIE 3HAHUS
JUis OOBSCHEHUS! YCIOBUN MpOTe-
KaHusT (PU3NYECKUX SBICHUH B
Opuposie U Ui TMPUHSATHS TPaK-
TUYECKUX PEIICHUH B MOBCEIHEB-
HOM OJKM3HM Mg oOecreyeHus
0e30MmacHOCTH Npu OOpalleHuu ¢
OBITOBBIMH MPUOOPAMH U TEXHH-
YECKMMM YCTPOMCTBAMH, COXpa-
HEHUS 37I0pOBbSI M COOIIOJICHUS
HOPM DKOJIOTHYECKOTO TIOBEACHUS
B OKpYXKaroIleu cpene;

JAP18 - nonumanue HEOOXOAUMO-
CTH TPUMEHEHHUS JIOCTHKEHUUN
(U3MKK U TEXHOJOTHH YIS pary-
OHAJIBHOTO MPHPOJIOTIOJIb30BAHMS

I1.OINCAHME IMTOKA3ATEJIEM 1 KPUTEPUEB OLIEHVUBAHMUS PE3Y.JIb-
TATOB OBYYEHUS HA PA3/IMUHBIX OTAITAX UX TOCTUKEHU S, OIIU-

CAHUE HIKAJI OHEHUBAHUA

2.1. Ctpykrypa ()oHIa OLIEHOUYHBIX CPECTB VIl TEKYIIEro KOHTPOJIS yCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTecTAlluU

No | Koumponupyemuwie pazoenwt, | Koo kon- | Ilnanupyemvie | Haumenoeanue oye-
n/n membl OUCYUNTUHBL mpoaupy- | pe3yivmamul HOYHO20 cpedcmea
emou oceoenun ouc- | Texywui IlIpome-
Komne- | YUNAUHBL, XA- | KOHMPOb | MHCYMOY-
menyuu | pakmepusylo- | ycneeaemo- | Has am-
wiue smansl cmu mecma-
dopmupoesa- uus
HUA Komne-
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meHyuu

Pasznea 1. Kunematuka

Tema 1. Mexannueckoe OK 01 OK 01 -BOIIPOCHI Bomnpocel
newkenue. [lepemernienue. OK 02 O6mme: OP1- TUTST K mudde-
[Tyte CKOpOCTh OK 03 OP17. o0cyxie- PEHLIUPO-
Tewma 2. PaBHomeproe npsi- | OK 04 Jucunrmm- HUS, BAHHOMY
MOJIMHEWHOE JBUKEHUE OK 05 HapHbIE: -TeCTOBble | 3aueTy Ne
Tema 3. Yckopenue. OK 07 JP1-J1P9. 3aJIaHu; 1-8.
PaBHOYyCKOpEeHHOE, paBHO3a- OK 02 -3aJ1auu;
MEJJICHHOE MPSIMOJIMHEHHOE Ob6mue:
JIBH>)KCHUE OP18-OP25
Tema 4. CBoOOHOE TTaCHUE Jucuunnu-
Tem. HapHbIE:
Tema 5.PaBHOMEpPHOE J1BU- AP10-/1P11
JKEHHUE TI0 OKPYIKHOCTH. OK 03

Ob6mue:

OP26-OP38.

Jucuunnm-

Hapusble: /(P12

-J1P14

OK 04

Ob6mue:

OP39 —-OP47

Jucuumnm-

HapHsbie: JIP15

OK 05

Ob6mue:

OP48-0OP54

Jucuunnm-

Hapublie: /IP16

OK 07

OoOmue:

OP55-0OP59

Jucuunnm-

HapHblie: JIP17,

JIP18.

Pa3pgen 2. Jlunamuka

Tema 6. 3akonbl HeroTOHA OK 01 OK 01 - Bonpocsl | Bompockl
Tema 7. I'paBuTallnioHHOE OK 02 O6mwe: OP1- TUIS K nudde-
noste. 3akoH BcemupHoro Ti1- | OK 03 OP17. o0cyxie- PEHILIUPO-
TOTEHHSI. OK 04 Jucounnm- HUS; BaHHOMY
Tema 8. Cunbl B Mexanuke. | OK 05 HapHBbIE: -TeCTOBBIE | 3aueTy No
Cuna tsoxectu. Bec. Hese- OK 07 JP1-J1P9. 3aJIaHus; 9-20.
comocTs. Ileperpysku OK 02 -3aJ1auu;
Tema 9. Cuna ynpyroctu. Ob6mue:
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3akoH ['yka OP18-OP25
10. | Tema 10. Cuna TpeHus mno- Jucuurnu-
KOsI, CKOJIBKCHUS, KAUCHUS HapHbBIC:
11. | Tema 11. Ummynnsc Tena. 3a- JIP10-/1P11
KOH COXPaHEHUs UMILyJIbCa OK 03
PeakTuBHOE IBUKEHUE. Oomue:
12. | Temal2. Mexanuueckas pa- OP26-OP38.
6ota cuibl Momnocts. KIT/] Jucuumim-
13. | Tema 13. Dueprus. Kuneru- Hapubie: /P12
yeckast sHeprus IloTeHIu- -[P14
albHas SHEPIHs. 3aKOH CO- OK 04
XPaHEHUs] SHEPTUH. OOuue:
OP39 -OP47
Jucuurnm-
HapHbie: JIP15
OK 05
Ob6mue:
OP48-0OP54
Jucuunnm-
Hapusble: /[P16
OK 07
Ob6mue:
OP55-0OP59
Jucuumnm-
HapHsbie: JIP17,
JIP18.
Pa3znes 4. OCHOBBI MOJICKYJ/ISIPHO-KHHETHYECKOM TEOPUH
14. | Tema 14. OcHOBHBIE TI0JIO- OK 01 OK 01 - Borpockl | Bompocsl
»xenust MKT. OK 02 O6mue: OP1- TUISt K nudde-
15. | Tema 15. Pazmepsr u macca | OK 03 OP17. o0cyxkie- PEHLIUPO-
MOJIEKYJI, konruecTBa Beme- | OK 04 Jncuurim- HUS; BaHHOMY
CTBa OK 05 HapHBbIE: - TeCTOBbIE | 3aueTyNe
16. | Tema 16. Ctpoenue razoo6- | OK 07 JIP1-J1P9. 3aJIaHus; 21-29.
Pa3HbIX, KUIKUX U TBEPJBIX OK 02 - 3a]1a4u; IIpakTu-
TeJI. Oo6mue: - mab.paborta | yeckue
17. | Tema 17. BeiBoa OCHOBHOT'O OP18-OP25 3aaHusA
ypaBHeHUss MKT raszos. Hucnunnu- Nel, Nel0,
18. | Tema 18. Temnepatypa, Ten- HapHBbIE: Nel3.
JIOBOE PABHOBECHE. JAP10-/1P11
19. | Tema 19. YpaBuenue MeHn- OK 03
neneesa-Knaneiipona. I'azo- OOruue:
BBIE 3AKOHBI. OP26-0OP38.
Jucuurum-
Hapublie: [IP12
-J1P14
OK 04
Ob6mue:
OP39 —-OP47

13




Jncuuruim-
Hapssie: [IP15
OK 05
OoOmue:
OP48-OP54
Jncuurm-
Hapusbie: /[P16
OK 07
OOmmue:
OP55-0OP59
Jncuuruim-
Hapusie: JIP17,

JIP18.

Pa3nena 5. OCHOBBI T

CPMOIUHAMUKH

20.

Tema 20. Baytpennss snep- | OK 01
rus. Usmenenne BHyTpeHHen | OK 02
SHEPrun OK 03

21,

Tewma 21. [1epBoe Hagaio OK 04
TEPMOTMHAMHKH. OK 05

22,

Tema 22. Tennopoii geura- | OK 07
T€JIb U OXpaHa IPUPOJIbI.
KII/I TeruioBbIX IBUTATEICH.

OK 01
O6muue: OP1-
OP17.
Jncuurm-
HapHbIE:
JP1-1P9.

OK 02
Ob6mue:
OP18-OP25
Jucuumnm-
HapHBbIE:
JIP10-J1P11
OK 03
OG6mue:
OP26-OP38.
Jncuurim-
Hapusble: /(P12
-JIP14

OK 04
Oo6mue:

OP39 —OP47
Jucuumnm-
HapHbie: J[P15
OK 05
OoOmue:
OP48-OP54
Jncuurum-
Hapublie: /IP16
OK 07
Oouue:
OP55-0OP59
Jucuumnnm-
Hapuseie: JIP17,

JIP18.

- BOIIPOCHI
TUTSE

o0cyxie-
HUS;

- TECTOBbIE
3a/1aHus;

- 3a71a4H;

-nab.padota

Bomnpocer
K nudde-
PEHLIHPO-
BAHHOMY
3a4yeTyNe
32-37.
[IpakTu-
4EeCKoe

3alaHuE
Ne3
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Paznen 6. CBoiicTBa MapoB, sKUAKOCTEN M TBEPIABIX TeJl.

23.

Tema 23. AGCoJIFOTHAA U OT-
HOCHUTEJIbHAS BIIAKHOCTD
BO3JIyXa

24,

Tema 24. Kpucramiyeckue
U aMmopgHbIE 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
Oomiue:
OP18-0OP25
Jncuuruim-
HapHBbIE:
JP10-/1P11
OK 03
Oo6mniue:
OP26-OP38.
Jncuurm-
Hapusble: /(P12
-J1P14

OK 04
OOmue:

OP39 —OP47
Jncuurum-
HapHsbie: JIP15
OK 05
OOmue:
OP48-0OP54
Jncuurim-
Hapusble: /[P16
OK 07
Oo6mniue:
OP55-0OP59
Jlncuurum-
HapHbie: JIP17,
JIP18.

- BOTIPOCHI
TUTSL

o0cyxkie-
HUS;

- TECTOBBIE
3aJlaHus;

- 3a/1a4W;

- 1a0. pabo-
Ta

Bomnpocel
K mudde-
peHLupo-
BAHHOMY
3auety Ne
30-31.

Paznea 7. JaekTpocTaTuka

26.

Tema 26. DnekTpuueckui
3apsi. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsAaa. 3a-
koH KyioHa.

217.

Tema 27. DnekTprU4ecKoe
nosie. HanpsikeHHOCTD Aiiek-
Tpuyeckoro noii. [Ipuanun
CyIEPIIO3ULIAN TOJIEH.

28.

Tema 28. Ilorenuuan. Paz-
HOCTB IMOTEHI[AAJIOB.
DKBUNOTEHIAAJILHBIE I10-

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

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

JIP10-7P11

- BOIIPOCHI
TS

obOcyx/ie-
HUS;

- TECTOBBIE
3aIaHus;

- 3aJ1a4H4;

Bonpocer
K nudde-
PEHLHpPO-
BAHHOMY
3aueTyNe
38-41.
[TpakTu-
YECKOEe
3a1aHUE
No 2.

15




BEPXHOCTH. OK 03
29. | Tema 29. CBsa3b MexIy O01ue:
HaNPsHKEHUEM M HaIPsHKEH- OP26-OP38.
HOCTBIO ITOJISI. Jncuurm-
30. | Tema 30. [IpoBOAHUKY U TH- Hapasie: JIP12
SIIEKTPUKU B DJIEKTPUYECKOM -/1P14
noJe. OK 04
31. | Tema 31. DneKTpOEMKOCTB. OOruue:
Konnencatopel. CoenquHenune OP39 -OP47
KOHJICHCATOPOB. DHEPrus Jucuurm-
3apsHKEHHOTO KOHJIEHCATOopA. HapHsbie: JIP15
OK 05
Ob6mwue:
OP48-0OP54
Jncuurm-
Hapusble: /[P16
OK 07
OGmue:
OP55-0OP59
Jncuurm-
Hapusie: JIP17,
J1P18.
Pa3znes 8. 3aK0HBI MOCTOSIHHOTO TOKA
32. | Tema 32. Dnexkrpuueckuit OK 01 OK 01 - Boripockl | Bompochl
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. 3akonsl OMma. OK 07 JIP1-J1P9. 3aJaHuUS; 42-45,
34. | Tema 34. 3akoHbI COeIUHE- OK 02 -3a]1a4H; [IpakTu-
HUSI IPOBOJHUKOB Ob6mue: YEeCKHUe
35. | Tema 35. PaGoTa n momi- OP18-OP25 3aaHusA
HOCTb 3JIEKTPUUYECKOTO TOKA. Hucuumm- Ne 2, Ne 4,
TeruioBoe NENCTBHUE TOKA. HapHbIE: No 7, No
3akon J[oymns-Jlenma JIP10-/1P11 14.
OK 03
O6mue:
OP26-OP38.
Jncuurum-
HapHsbie: J[P12
-JIP14
OK 04
Oouue:
OP39 —OP47
Jucuumnnm-
Hapssie: [IP15
OK 05
Oo6mme:
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OP48-OP54
Jucuumnnm-
Hapusbie: /[P16
OK 07

O6mue:
OP55-0OP59
Jucuunnm-
Hapusie: JIP17,
J1P18.

K24

OG6mue:

OP60 — OP103.
Jucuurnm-
Hapssie: JIP19
—J1P23.

INK3.4

OGmue:

OP104 —
OP153.
Jucuunnm-
Hapssie: [[P24
—J1P28.

IK4.5

Ob6mue:

OP154 —
OP215.
Jucuumnm-
Hapuble: JIP29
—JIP33.

Pa3znen 9. Duaekr

HYECKHH TOK B Pa3JIMYHbIX

cpenax

36.

Tema 36. DnekTpudecKkui
TOK B METaJLIax

37.

Tema 37. DnekTpuuecKkuit
TOK B TIOJIYIIPOBOJHUKAX.
DNEeKTPOHHO-BIPOYHBIN TIe-
pexon

38. | Tema 38. DnekTpuyuecKuii
TOK B BaKyyMe

39. | Tema 39. DnexkTpuueckuii
TOK B rasax. Ilnasma

40. | Tema 40. 3akOHBI U TPUME-

HCHHC JJICKTPOJIN3a

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

OK 01
O6mme: OP1-
OP17.
Jucuunnm-
HapHBbIE:
JIP1-1P9.

OK 02
O6mue:
OP18-OP25
Jucuurm-
HapHBbIE:
JP10-/1P11
OK 03
Oouue:
OP26 - OP38.
Jucuumnnm-
Hapusble: /(P12
-J[P14

- BOITPOCHI
ISt

o0cyxie-
HUS,

- TECTOBBIC
3aJIaHus;

- 3aJ1a4W;

Bomnpocel
K nudde-
pPEHLUPO-
BAaHHOMY

3aueTyNe
36.
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OK 04
Oo6mue:

OP39 -OP47
Jucuunnm-
HapHsbie: JIP15
OK 05
OO6mue:
OP48-OP54
Jncuuruim-
HapHsbie: J[P16
OK 07
OG6mue:
OP55-OP59
Jucuurnm-
Hapusle: JIP17,
JIP18.

K24
OoOmue:

OP60 — OP103.
Jucuunnm-
Hapssie: JIP19
—J1P23.

K34
Ob6mue:
OP104 —
OP153.
Jucuumnm-
HapHeie: /(P24
—J1P28.

I1K4.5
Oomuue:
OP154 —
OP215.
Jucuunnm-
Hapasie: JIP29
—JIP33.

Paznen 10. MaruutHoe 1oJie ¥ 3J1eKTPOMATHUTHAsI MHAYKIUSA

41.

Tema 41. MarautHoe noie.
BekTop MarHuTHOM UHAYK-
005051

42.

Tema 42. 3akoHn Amnepa u
€ro NPUMEHEHHNE

Cuna Jlopenua u e€ npume-
HECHUE

43.

Tema 43. MaraurtHoe 110JI€.
MarsuTHBIN MMOTOK.

44,

Tema 44. DnekTpoMarHuTHas
uHaykuus. 31C uHayKuuu.

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

OK 01
Oomue: OP1-
OP17.
Jucuurm-
HapHBIE:
JP1-1P9.
OK 02
Ob6mue:
OP18-OP25
Jucuumnnm-
HapHBIE:

- BOIIPOCHI
TUTST

obOcyx/ie-
HUS;

- TECTOBBIC
3aJlaHus;

- 3a/1a4W;

- mab.paboTa

Bomnpocsr
K nudde-
PEHLHPO-
BAHHOMY
3aueTyNe
46-52.
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ITpaBuno Jlenua

45,

Tema 45. CaMOUHTYKITHSI.
WMHIyKTUBHOCTE. DHEPTHSI
MarduTHOTO IT10JIS

JP10-/1P11
OK 03
Oo0mue:
OP26-0OP38.
Jncuurm-
Hapusble: /(P12
-J1P14

OK 04
OOmmue:

OP39 —OP47
Jncuuruim-
HapHsble: JIP15
OK 05
OG6mue:
OP48-OP54
Jncuurm-
Hapusbie: /[P16
OK 07
OO0mue:
OP55-OP59
Jncuuruim-
Hapuseie: JIP17,
JIP18.

IK2.4
OG6mue:

OP60 — OP103.
Jncuurum-
Hapuele: /(P19
—J1P23.
MK3.4
Oo0mue:
OP104 —
OP153.
Jlncuurum-
Hapasie: [[P24
—J1P28.
IIK4.5
O6mue:
OP154 —
OP215.
Jucuurm-
HapHsie: JIP29
—J1P33.

Pa3n

es 11. Mexann4eckue M 3JIeKTPOMATHUTHBIE KOJIeOaAHUSA

46.

Tema 46. CBoOOIHBIE, BBI-
HYKJICHHBIC KOJICOaHUs

Tema 47. MaremaTuyecKu U

MPYKUHHBIN MAasITHUKU

OK 01
OK 02
OK 03
OK 04

OK 01
O6mue: OP1-
OP17.
Jlncuurum-

- BOIIPOCHI
ISt

o0cyxie-
HUS,

Bomnpocel
K mudde-
peHuupo-
BAHHOMY
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47.

Tema 48. CBoOOgHBIE DJIEK-
TPOMAarHUTHBIE KOJICOAHHUS.
®opmyna Tomcona. I1pe-
BpaIleHUE YHEPTUU B KOJIC-
0aTeIbHOM KOHTYpE

48.

Tewma 49. [lepemenHbI# TOK

49.

Tema 50. ITonyuenue, nepe-
Jlaya ¥ pacupeiesIeHUe IIeK-
TPOIHEPTUH.

OK 05
OK 07

HapHBbIE:
JIP1-J1P9.

OK 02
OOmue:
OP18-OP25
Jncuurm-
HapHBIE:
JP10-/1P11
OK 03
OOmue:
OP26-OP38.
Jncuuruim-
Hapuslie: JIP12
-J1P14

OK 04
OOmue:

OP39 —OP47
Jncuurm-
HapHbie: JIP15
OK 05
OOmmue:
OP48-0OP54
Jncuuruim-
Hapasie: JIP16
OK 07
OOmwue:
OP55-0OP59
Jncuurm-
Hapusle: JIP17,
JIP18.

NK2.4
OOmue:

OP60 — OP103.
Jlncuurum-
Hapasie: /IP19
—J1P23.

I1K3.4
OOmwue:
OP104 —
OP153.
Jucuurm-
Hapusie: [[P24
—JIP28.

I1K4.5
Oouue:
OP154 —
OP215.

Jncuurim-

-T€CTOBBIC
3aJIaHus;

- 3aJ1a4H;

- mab.paboTa

3ayeTyNe
53-65.
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HapHeie: J[P29
—J1P33.

1IK2.4

Ob6mue:

OP60 — OP103.
Jucuunnm-
Hapusie: /[P19
—J1P23.

K34

Ob6mue:

OP104 —
OP153.
Jucuurnm-
Hapssie: [[P24
—JIP28.

I1K4.5

Ob6mue:

OP154 —
OP215.
Jucuunnm-
Hapusie: JIP29
—J1P33.

Paznes 12. MexaHu4ecKkue M 3J1eKTPOMATHUTHbBIE BOJHbBI

50.

Tema 51. Ilonepeunsie u
MPOIOJIbHBIE BOJIHBI. 3BYKO-
BbIC BOJIHBI

Tema 52. Onpenenenue xa-
PAKTEPUCTHUK dJIEKTpOMAr-
HUTHBIX BOJIH.

Tema 53. IIpumeHeHue 3Jiek-
TPOMArHUTHBIX BOJIH

Tema 54. DnekTpoMarHuT-
HBIC KOJICOAHUS U BOJTHBI

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

OK 01
O6mme: OP1-
OP17.
Jucuunnm-
HapHBbIE:
JIP1-11P9.

OK 02
O6mue:
OP18-OP25
Jucuumnm-
HapHBbIE:
JIP10-/1P11
OK 03
O6mue:
OP26-OP38.
Jucuurm-
Hapublie: /[P12
-J1P14

OK 04
Oouue:
OP39 —OP47
Jucuumnnm-
Hapssie: [IP15
OK 05
Oo6mme:

- BOTIPOCHI
TUTST

o0cyxke-
HUS;

- TECTOBBIE
3aJIaHus;

- 3a71a4H,

- 1ab.paborta

Bomnpocsr
K nudde-
PEHLHPO-
BaHHOMY

3aueTyNe
58-59.
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51.

Tema 55. 'eomerpuueckas
OITHUKA. 3aKOHBI OTPAKECHUS
Y TIPEJIOMJICHHSI CBETA

Tema 56. ITonHOE OTpaxe-
HUE.

Tema 57. JIunzel. @opmyna
TOHKOUW NTUH3BI. OIITHYECKUE
npuoOOpPHI

OP48-OP54
Jlncuurum-
Hapusbie: /[P16
OK 07

Oo6mn1ue:
OP55-0OP59
Jncuurm-
Hapusie: JIP17,
JIP18.

OK 01
O6mmue: OP1-
OP17.
Jncuuruim-
HapHBIE:
JIP1-J1P9.

OK 02
OO0mue:
OP18-0OP25
Jncuurm-
HapHBbIE:
JP10-/1P11
OK 03
OG6mue:
OP26-0OP38.
Jncuurum-
Hapusie: [IP12
-J1P14

OK 04
Oo0mue:

OP39 -OP47
Jncuurm-
HapHbie: J[P15
OK 05
O6mue:
OP48-OP54
Jlncuurum-
Hapasie: JIP16
OK 07
O6mue:
OP55-0OP59
Jucuurm-
Hapusie: JIP17,
JIP18.

- BOIIPOCHI
TS

obcyxIe-
HUSL,

- TECTOBEIE
3a]aHUA;

- 3a71a4U;

- 1ab.paborta

Bormpocsr
K nudde-
PEHLHPO-
BAHHOMY

3aueTyNe
55- 57.

Pasznea 16. BostHoBas onTuka

52,

Tema 58. UnTepdepenims
ceera. Mcnonb3oBanue uH-
TepdepeHITuU B HAyKe U
TEXHUKE

OK 01
OK 02
OK 03
OK 04

OK 01
OOmue: OP1-
OP17.
Jncuunnvuxap-

- BOITPOCHI
ISt

obcyxie-
HUS,

Bomnpocel
K mudde-
peHuupo-
BAHHOMY
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53.

Tema 59. Ilonsipuzaius cBe-
ta. Jlucnepcus ceera.

OK 05
OK 07

HBIE:

JP1-]1P9.

OK 02
Ob6mue:
OP18-OP25
Jlucuurumaap-
HBIE:
JP10-/1P11
OK 03
Ob6mue:
OP26-OP38.
Jucuunmmnap-
ueie: J1P12 -
J1P14

OK 04
Ob6mue:

OP39 —-OP47
Jucuuruimaap-
Heie: J[P15

OK 05
Ob6mue:
OP48-0OP54
JucuunnuHap-
Heie: JIP16

OK 07
Ob6mue:
OP55-0OP59
Jucunmaap-
HBIC: P17,
JIP18.

- TECTOBBIC
3aJIaHus;

- 3a71a4U;

na6.pabora

3ayeTyNe
58, Ne 59

Pasznes 17. KBanroBas pusuka

54,

Tema 60. KBanToBag rumnore-
3a M. [Inmaaka. @oTOHBI.

55.

Tema 61. ®ororddekr. 3a-
KOHBI oTorddexTa

56.

Tema 62. YpaBHeHue DiiH-
mTerHa 11 Gororddekra.

57,

Tema 63.
KopnyckynsspHO-BOTHOBOM
JyaJIi3M CBETa

58.

Tema 64. XumMudeckoe aeii-
CTBUE CBETA

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

OK 01
O6mue: OP1-
OP17.
JucuunnuHap-
HBIE!

JP1-1P9.

OK 02
OoOmue:
OP18-OP25
JucuunnuHap-
HBIE:
JAP10-/1P11
OK 03
Ob6mue:
OP26-OP38.
JlucunruiHap-
Heie: J1P12 -

- BOITPOCHI
TS

obcyxie-
HUS,

- TECTOBBIE
3aJIaHus;

- 3aJ1a4H;

Bomnpocsr
K nudde-
PEHLUPO-
BAaHHOMY
3aueTyNe
60-64.
[TpakTu-
YECKUE
3a1aHUs
Ne 9, Ne
11.
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J1P14
OK 04
Oo0mue:
OP39 -OP47
JlucuuruimHap-
Heie: /[P15
OK 05
OOmue:
OP48-OP54
Jucuuninap-
Heie: /P16

OK 07
OG6mue:
OP55-0OP59
Jucuuruimaap-
HBIC:

JIP18.

P17,

Pa3

ne 18. ®u3uku atoma

59.

Tema 65. Pa3zButue B3rIA10B
HA CTPOCHHUE BENIECTBA.

OK 01
OK 02

60.

Tema 66. [InanerapHas Mo-
nenb aroma. [loctynater bo-

pa

OK 03
OK 04
OK 05

61.

Tema 67. KBaHTOBBIE TE€HE-
paTopsl

OK 07

OK 01
O6mue: OP1-
OP17.
Jncuuruim-
HapHBbIE:
JP1-J1P9.

OK 02
Oo0mue:
OP18-OP25
Jucuunnm-
HapHBbIE:
JIP10-/1P11
OK 03
OG6mue:
OP26-OP38.
Jlncuurum-
Hapabie: [IP12
-J1P14

OK 04
OoOmue:

OP39 —-OP47
Jucuurm-
HapHbie: J[P15
OK 05
Oouue:
OP48-OP54
Jlncuurum-
Hapusble: /[P16
OK 07
O6mue:

BOTIPOCHI
TUTSI

obcyxIe-
HUS;

- TECTOBBIC
3aJlaHus;

- 3a/1a4W;

- 1ab.paborta

Bomnpocsr
K nudde-
pPEHLUPO-
BaHHOMY

3a4yeTyNe
65-67
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OP55-OP59
Jucuumnnm-
Hapusle: JIP17,
JIP18.

Pa3znen 19. ®uszuka

ATOMHOI'0 s1/ipa

62. | Tema 68. EcrectBennas pa- | OK 01 OK 01 - BOIIpoChl | Bompocel
TMOAKTUBHOCTh OK 02 O6mue: OP1- VIS K nudde-
63. | Tema 69. 3akoH panuoak- OK 03 OP17. 00CyXJe- | peHIHpPO-
TUBHOTO pacnaja OK 04 JucuunuHap- HUS; BAaHHOMY
64. | Tema 70. Bunsl paguoak- OK 05 HBIC: -TECTOBBIC | 3a4eTyNe
TUBHBIX U3TyUYCHUN OK 07 JP1-J1P9. 3amaHus; | 68 -77.
65. | Tema 71. Cioco6bI HaGTIO- OK 02 -3amaun; | [Ipaxrtu-
JICHUS U PETUCTpAIH 3apsi- Ob6mue: - 4eCKoe
YKEHHBIX YaCTHI] OP18-OP25 71a0.paboT | 3aanue
66. | Tema 72. CTpoeHUE aTOMHO- Jucounnuaap- a Nel2
ro sapa. HBIC!
67. | Tema 73. SInepHbie CHIIBL. JAP10-P11
HckyccTBeHHas painoak- OK 03
TUBHOCTb. OOmue:
68. | Tema 74. SAnepHble peakiuu. EP26'OP38-
UCIUTUTHHAP-
69. | Tema 75. llennas simepHas ubie: JIP12 - P
peaKIuH. P14
70. | Tema 76. YrpaBnsemas OK 04
AJIepHas peakuus. SnepHslii OGme:
pearop. . OP39 —OPA7
Pa3Butune atomMHOM 3HEpre-
THKH. DKOJIOTHYECKHE MPO- ﬂHC.HHHHHHap_
GI1eMbL Heie: JIP15
OK 05
71. | Tema 77. DnemeHTapHble ya- )
Ob6mue:
CTATBL OP48-OP54
JucuunnuHap-
ueie: JIP16
OK 07
Ob6mue:
OP55-0OP59
Jucuunnunap-
HEBIE: P17,
JIP18.
Paznen 20. Ctpoenue BeesieHHOM
72. | Tema 79. OK 01 OK 01 - Boripockl | Bompocsl
Crpoenue CoJIHEUHOM CHU- OK 02 OoOmue: OP1- IS K nudde-
CTEMBbI OK 03 OP17. o0cyxe- PEHIIPO-
73. | Tema 80. OK 04 Jucrumnm- HHSI; BAHHOMY
OBomouus Beenennoi OK 05 HapHbIE: -TeCTOBbIE | 3aueTyNe
OK 07 JIP1-J1P9. 3aJIaHuUs; 68 - 77.
OK 02 - 33/1a4H; [IpakTu-
Ob6mue: -nma0.paboTa | yeckoe
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OP18-0OP25 3a7aHue
Jucuumnnm- Nel2
HapHbBIC:
J1P10-/1P11
OK 03
O6mue:
OP26-OP38.
Jncuuruim-
HapHsbie: J[P12
-J[P14

OK 04
OG6mue:

OP39 —OP47
Jucuurnm-
HapHbie: JIP15
OK 05
OGmue:
OP48-OP54
Jucuunnm-
Hapusble: /[P16
OK 07
Ob6mue:
OP55-OP59
Jucuumnm-
HapHsbie: JIP17,
J1P18.

2.2. Kputepuu oueHUBaHNs Pe3yJbTATOB 00y4eHHs HA PA3JIMUYHBIX ITanax ux J10-
CTUKEHHMS 110 BU/IaM OLICHOYHBIX CPEACTB

bainbHO-pedTHHIOBasE cUCTEMa SIBIsIETCSl 0a30BOM CHCTEMOM OIEHHWBAHUS JIOCTHU-
KEHUs 00yJaroIMMHUCS PE3yIbTaTOB 00yUEHUS.

HrtoroBas orieHKa JOCTHXKEHUS OOyYAIOIIMMUCS Pe3yJbTaTOB O0yUYEHUS B paMKax
OAJIITEHO-PEUTUHTOBOM CHCTEMBI OCYIIECTBIISIETCS B XOJ€ TEKYIET0 KOHTPOJIA yCIeBae-
MOCTH, MPOMEKYTOYHOU aTTECTAllMd W OMPEIeseTCss KaKk cCyMma 0ajiioB, MOTYYEHHBIX
00yJaroNMMUCs B PE3yJIbTaTe MPOXOKIACHHUS BCEX (OPM KOHTPOJIA.

OrneHka JOCTHXKEHUS OOYYaIOIMIMMHUCS PE3YJIbTaTOB OOYYEHUS] TO JUCITUTUIHHE
CKJIJIBIBAETCS U3 JIBYX COCTABIISIOIINX:

v’ mepBasi COCTABISAMONIAs — OLEHKA MPENoAaBaTeleM JIOCTIKEHUS 00yYaronIMu-
Csl pe3yJIbTaTOB O0yUEHHUS B TEUEHHE CEMECTPA B XOJI€ TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH
(makcumyMm 100 GaminoB). CTpyKTypa MepBOM COCTABIISIOIICH OMNpenensieTcs TeXHOIOTH-
YeCKOM KapTo# JUCHHUIUIUHBI, KOTOpas B Hadaje ceMecTpa JOBOIUTCS JI0 CBEACHUS 00Y-
YaroluXCs;

v BTOpas COCTaBJIAIONIAs — OIEHKA JOCTIDKEHHS OOyYaroUMMHCS DPEe3yJIbTaToOB
oOyuenus Ha nuddeprupoBanHoM 3auere (maxcumym — 20 6ann08).
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namu 6aIbHaAA
wKana

«womjiudno»

«XOpouLo» «y00871eme0-

pumeibHo)

«Hey006/1emeo-
PUMENbHO»

«3aumeno)

«HEé 3aUumeno»

85u>

| 70-84 | 51-69

0-50

INEPEYEHBb OLIEHOYHBIX CPEACTB

No
n/n

Haumenosanue oye-
HO4YHOZ20 cpe()cmea

Xapaxkmepucmuka oyeHouH020
cpeocmea

Ilpeocmasnenue
OUeHOUHO020 Cpeo-
cmea 6 POCe

YCTHBIE OHEHOYHBIE CPEACTBA

Y CTHBIN OnpoC

CpencTBo KOHTPOJISl, OpraHU30BaH-
HOE KaK crernuanbHas Oecema mpe-
nojiaBatesi ¢ OOydJarommmcss Ha
TEMBbI, CBSI3aHHBIE C M3y4aeMou
y4eOHBIX MPEAMETOB, M PaCCUH-
TaHHOE Ha BBIACHEHHE 00beMa 3Ha-
HUM, oOydaromierocss mo Omnpese-
JIEHHOMY pa3zfieny, TeMe, npodieme
U T.IL

BOITPOCHI 7151 00-
CYXKJICHUS TI0 Te-
MaM y4eOHBIX
MIPEIMETOB

IIMCBMEHHBIE ONEHOYHBIE CPEACTBA

Tect

Cucrema  cTaHIApPTU3UPOBAHHBIX
3aJIaHUM, TTO3BOJISIONIAs] aBTOMAaTH-
3UpOBaTh MPOLENYPY H3IMEPEHUS
YPOBHSI 3HAHUU M yMEHUH oOyua-
FOLLIETOCHL.

donn
3aJaHui

TCCTOBBIX

Pedepar

[IponykT caMoCTOSITENBHOU pado-
Thl O0YyYaroIIerocs, MpeacTaBiIsa0-
Ui co00M KpaTKoe HM3JI0KEHUE B
IIMCBMEHHOM  BHUJE IOJIyYEHHBIX
pE3ybTaTOB TEOPETHYECKOTO aHa-
Jv3a  ONPEAECICHHOW  HAYYHOU
(yueOHO-UCCIeI0BATENLCKOM) — Te-
MBI, TJ€ aBTOP PAaCKpPbIBAE€T CYTh
ucciaeayeMol mpoOiieMbl, MPUBO-
JUT Pa3IUYHbIE TOYKH 3pEHHs, a
TaK)K€ COOCTBEHHBIE B3IJISABI Ha
HEe.

Temsl pedepaTon

IIpesenranus

JIOKyMEHT WJIH KOMILIEKT JIOKY-
MEHTOB, TTPeIHA3HAYCHHBIN IS
MPEICTABIICHUS YeT0-

100, IPEACTABIISIONINI CO00M CO-
YETaHWUE TEKCTA, KOMIBIOTEPHOU
aHUMaIu, TpaduKu, BUACO, My3bI-
KW 1 3ByKOBOTO psiia (HO He 00s13a-
TEJIbHO BCE BMECTE), KOTOPBIE Op-
TaHU30BAHbI B €IUHYIO CPETy.

Temsl npe3eHra-
1005054

Kaprouku

CpencTBo KOHTPOJISI, COJACpIKaIlee
3QJIaHUsl M YIIPAXXKHEHUsI 10 TOMY

PaspgaTtouneii Ma-
Tepual
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WIM WHOMY pa3lielly WId TeMe |
no3Bosisiomee Oonee 3HPEeKTUBHO
NPOBOJUTh WHAWBHIYaJIbHYIO pa-
00Ty ¢ OOydYaromuMHCs, OIICHUTH
paboTy Kak0ro 00y4aromierocs: Bo
BpEMsI 3aHATHSL.

5. | 3amaua OTO CpelACTBO PACKPBITHS CBS3H
MEXIy AaHHBIMU U HMCKOMBIM, 3a-
JTAHHBIMH YCJIIOBHEM 3aJlayH, Ha OC-
HOBE 4ero He00X0IMMO
6. | KonTponsHas pabota CpencTBo npoBepku ymeHuit npu- | KoMmiekT koH-

THUIA M0 TEME WIH pa3aeiy

MCHATDH IMOJTYUYCHHBIC 3HAHWA IJIA
peicHus 3aaa4 OIpeCaACcICHHOI O

TPOJIBHBIX 3alaHUI
110 BapUAHTaM

A) KPUTEPUHU U HIKAJIA OHEHUBAHUSA OTBETOB HA YCTHBIE BOIIPO-

Chbl
No Kpumepuu ouyenusanusn Hlkana oyenok
n/n Konuue- Ouenka
cmeo
oannos

1. | 1) oOyuarommuiica MOJHO U apryMEHTUPOBAHHO OTBE- 10 OTnn4HO (BBI-
YaeT MO COACPKAHUIO 3a/IaHuUs; COKHUI YpOBEHb
2) oOyuaronuiicss OOHapyXKHBaeT MOHUMaHUE MaTePH- JIOCTUKEHUS
ana, MOKeT 00OCHOBaTh CBOU CYXKIEHUS, IPUMEHHUTD pe3yJIbTaToOB
3HAHUS Ha TPAKTUKE, NMPHUBECTH HEOOXOAUMBIE TPH- 0o0y4eHHUs1)
MephI HE TOJIKO MO YYEOHHKY, HO M CAMOCTOSITEIBHO
COCTaBJICHHBIE;
3) uznaraeT martepuain MociIeOBaTEIIbHO U TPABUIIb-
HO.

2. | 1) moNHO W apTyMEHTHUPOBAHO OTBEYAET MO COJIEpPIKa- 8 Xoporo (mo-
HUIO 33J1aHUS; CTaTOYHBIN
2) oOHapyXuBaeT TOHUMAHUE MaTepuana, MOXKET YPOBEHB J0-
000CHOBaTh CBOM CYXKJI€HUS, MPUMEHHUTHh 3HAHUS Ha CTHIKCHUS Pe-
MpaKkTUKe, TPUBECTH HEOOXOJAUMBIE MPUMEPHI HE 3yJIbTaTOB 00Y-
TOJIBKO MO YYEOHHKY, HO U CAMOCTOSITEIBHO COCTaB- YEeHUS)
JICHHBIE;
3) uznaraer Marepuai MOCJIeA0BAaTeIbHO U MPABUIIb-
HO, HO JIonmycKaeT 1-2 ommuOKu, KOTOphIE caM, JKe HC-
MpaBJIsieT

3. | oOyuarommiicss oOHapyXKMUBaeT 3HAHWE W TOHUMAaHUE 5 VY noBnerBopu-
OCHOBHBIX MOJIOKEHUI TAHHOTO 3aJ]aHusl, HO: TeNbHO (TIpu-
1) uznaraer marepuan HEMOJHO U JOIMYCKaeT HETOY- €MJIEMBIN ypO-
HOCTH B OINpPEACNICHUU TMOHATUNA Win (POpMyIHpPOBKE BEHb JIOCTHXKE-
paBuI; HUSA pe3yibTa-
2) HE yMEeT JOCTAaTOYHO TJIyOOKO M JOKa3aTelIbHO TOB 00yUYCHHS)
000CHOBATh CBOU CY>KJEHUSI U MIPUBECTU CBOU MpPUMeE-
PBL;

28




3) n3jaract mMarcpual HCIIOCIICA0BATCIbHO U JOITyC-

KAaEeT ONIHOKH.

oOyuaromuiicss oOHapy>KMBaeT HE3HAHHUE OTBETa Ha
COOTBETCTBYIOIIEE 3aJaHUE, JIOMYCKAaeT OIIUOKU B
(GopMyIHUPOBKE OMpeNeICHH U TPABIII, HCKAXKAIOIINE
UX CMBICII, OECTIOPSA0YHO U HEYBEPEHHO H3J1araeT Ma-
TEpHal; OTMEUAIOTCS TaKHe HETOCTATKH B MOATOTOBKE
00ydaromerocsi, KOTOphIE SIBISIOTCS CEPhE3HBIM ITIpe-
MSTCTBUEM K YCIEIIHOMY OBJIAJICHHUIO MOCIETYIOIIHM

MAaTCpUAIIOM.

Heynosnerso-
puUTENBHO (He-
JIOCTATOYHBIN
YPOBEHbH J10-
CTHDKEHUS pe-
3yJIbTaTOB 00Y-
YEHUS )

b) KPUTEPUHU N IKAJIA OHEHUBAHUA PE3YJIBTATOB TECTUPOBAHUA

Ne | Kpumepuu ouenusa- | Koau- Hlkana oyenox
n/n HUA yecmeo Ouenka
oannos

1. 90-100% mpaBUIBHBIX 9-10 | OTnu4HO (BBICOKUN YPOBEHB TOCTHIKEHUS
OTBETOB pE3yIbTaTOB O0YUCHHS)

2. 80-89%npaBrIbHBIX 7-8 .
OTBETOR Xopomo (J0CTaTOYHBIM YPOBEHb TOCTHXKE-

3 70-79% HpaBIIbHbIX 56 HUSI pe3yJIbTaTOB OOyUYCHUS)
OTBETOB

4, 60-69% npaBUIBHBIX 3-4 | YI0BIETBOPHUTEIBHO (MPUEMIIEMBIN YPOBEHD
OTBETOB JIOCTUKEHUSI Pe3yJIbTATOB O0yUECHUS)

5. 50-59% mpaBUIBHBIX 1-2
OTBETOB

6. menee 50% npaBuib- 0 HeynoBneTBopuTenbHO (HEAOCTATOUHBIN
HBIX OTBETOB YPOBEHb JIOCTHKEHHS pe3yJIbTaTOB 00yde-

HUS)
B) KPUTEPUU U LIKAJIA OHUEHNUBAHUSA PE3YJIbTATOB
PEIHIEHUA 3AJJAY
No Kpumepuu oyenueanusn Hlkana oyenok
n/n Konuuecmeo Ouenka
oannos

1. [TonHoe BepHoe pemieHue. B mormueckoMm pac- 9-10 OtnuyHO (BBICO-
CYXKJIEHUU PEIICHUH HET OIMOOK, 3ajiaya pelie- KU YPOBEHb J10-
Ha paluoHAIbHBIM crocoboMm. [lomyuen mpa- CTUXEHUS pe-
BUJIbHBIN OTBET. SICHO OmucaH croco0 pemieHus. 3yJIBTaTOB 00Y-

YEHUSI)

2. BepHoe pelieHre, HO HMEIOTCS HEOOJNbIINE 7-8
HEJIOYEThI, B LIEJIOM HE BIUAIONIIME Ha PEIICHHE,
Takhe Kak HeOOJbIlIMe JOTHYECKHUE MPOIYCKH, Xoporo (gocTa-
HECBSI3aHHBIE C OCHOBHOM uiaeeu pemieHus. Pe- TOYHBIN YPOBEHb
nieHue oopMIIEHO HE BIIOJHE aKKYpaTHO, HO 3TO JIOCTUKEHUS pe-
HE MEIIIAET MOHUMAaHUIO PEIICHHUS. 3yJbTaTOB 00Y-

3. Pemenue B nemom BepHoe. B yormueckom pac- 5-6 YEHU)

CYXKICHUHU W PCIICHUMW HCCYIICCTBCHHBLIX OIIHN-

601(, HO 3aJida4a pCliCcHa HCONITUMAJIbHBIM CIIOCO-
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OOM WM JOMNyIIeHO He OoJiee ABYX HE3HAUH-
TEIBHBIX OMmUOOK. B pabore mNPUCYTCTBYIOT
apumeTrnyeckas ommbka, MexaHHUeCcKas OIno-
Ka WJIA OMUCKA TPH TEPENUCHIBAHUN BBIKJIAIOK
WJIM OTBETA, HE MCKA3UBIIKE COJICPKAHUE OTBETA.

4, JlornueckoM pacCy’IE€HHHM PEIICHUA HET OLIv- 3-4 VY nosnerBopu-
OOK, HO JTOMYyIIlEHA CYLIECTBEHHAas OIMOKa B Ma- TeIbHO (TIpUEM-
TeMaThuyeckux pacuerax. [lpu oObscHeHUU JIEMBIH YPOBEHb
CJIOHOTO SIBJICHUS YKa3aHbl HE BCE CYILECTBEH- JOCTHXKEHUS pe-
HbIe (haKTOPHI. 3yJIbTaTOB 00Y-

YCHUS)

5. HNmeroTest cyIiecTBeHHbIEC OMUOKH B JJOTHYECKOM 2-3

pacCyXJIeHWr U B pemeHnd. PaccuntanHoe 3Ha-

YeHUE WCKOMOW BEJMYMHBI HCKaXKaeT cojnepika-

Hue oTBera.  JlOoKazaHbl B BCIIOMOTATEIbHBIE Heynosnersopu-
YTBEP)KJICHHUSI, TOMOTAOIIHE B PEIICHUH 33J1a4H. TeIBbHO (HEeIO-

6. PaccMOTpeHBIOTACTEHBIECTY YaUTIPHOTCY T- 1 CTaTOYHBIN ypO-
cTBUMpenieHus. OTCyTCTByeTOKOHUATEIbHBIH BEHb JIOCTHXE-
YUCJICHHBIA OTBET (€CIM OH MPETYyCMOTPEH B 3a- HUS PE3YJIbTATOB
nave). 00yueHH s )
[IpaBUIBHBIN OTBET yrajiaH, a BHICTPOCHHOE TI0]T
HEro pelieHre 0€30CHOBATEIBHO.

7. Pemenne HeBepHOE WM OTCYTCTBYET. 0

I') KPUTEPUHU U IKAJIA OIIEHUBAHUSI PEOEPATOB
No Kpumepuu ouenusanusn Hlkana oyenok
n/n Konuue- Ouenka
cmeo oan-
7108

1. BrimonHensl Bce TpeOOBaHUS K HAMHMCAHUIO H 9-10 OtnuyHO (BBICO-

3amure pedepara: oOo03HaueHa TMpobiemMa W KU YPOBEHb J10-
000CHOBaHa €€ aKTyaJbHOCTb, CIEJIaH KpaTKUi CTUKEHHUS pe-
aHaJIM3 Pa3IMYHBIX TOYCK 3PCHHS HAa pacCMaTpH- 3yJIBTaTOB 00Y-
BaEMYI0 MPOOJEMYy W JIOTUYHO H3JIOKEHA COO- YEHUS)
CTBEHHAs TO3HIHS, CPOPMYIHPOBAHBI BBIBOJIHI,
TEMa PacKphITa IOJTHOCTHIO, BBIICPKAH O0BEM,
co0JroicHbI TpeOOBaHUsI K BHEIIHEMY OQopmiie-
HUIO, JIaHBI TPaBUJILHBIC OTBETHI Ha JOIMOJIHU-
TEJIbHBIE BOMPOCHI.

2. OcHoBHBIE TpeOOBaHUS K pedepaTy U ero 3aliuTe 7-8 Xoporo (aocTa-
BBITIOJIHEHBI, HO TIPU 3TOM JIOMYIIEHBI HEJIOYETHI. TOYHBIA YPOBEHb
B wacTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOXKE- TOCTIDKECHHUS pe-
HUW MaTepuasa; OTCyTCTBYET JIOTHYECKas MOCe- 3yJIBTaTOB 00Y-
JIOBATEJIbHOCTD B CY’KJICHUAX; HE BBIJIEPKaH 00b- YEeHUS)
eM pedepara; uMeroTCa ymyiieHus B odopmiie-

HUU; Ha JIONOJHUTEIbHBIE BOMPOCHI MPU 3alIUTE
JIaHbl HETIOJIHbIE OTBETHI.
3. HMeroTcsi cylecTBeHHbIE OTCTYIUICHHSI OT Tpe- 4-6 Y nosnerBopu-
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O6oBanuil k pedepupoBanuio. B yactHocTH, TemMa
OCBEILIEHA JIUIIIb YaCTUYHO; TOMyIIeHbI (pakTHye-
CKHE OIIMOKU B cojAepKaHuU pedepara Wi Mpu
OTBETE HA JIONOJHUTEIbHBIE BOIPOCHI.

TeJbHO (TIpUeM-
JIEMBIN YPOBEHb
JOCTHKEHHUS pe-
3yJbTaTOB 00Y-

CYIICCTBCHHOC HCIIOHMMAHHUC HpO6HCMBI.

Tema OCBOEHA JIHIIb YACTHYHO; JOIMYUIECHBI TPYy- 1-3 YEHMUS)

Oble omMOKH B COJECpKaHUM pedepara WU MpU

OTBETE Ha JIOMOJHUTEIbHBIE BOMPOCHI; BO BpeMs

3alIUThl OTCYTCTBYET BBIBOJI.

Tema pedepara He packpbiTa, OOHAPYKUBACTCS 0 HeynosnerBopu-

TENBHO (HeI0CTa-
TOYHBIA YPOBEHB
JOCTHKCHHSI pe-
3yJbTaTOB 00Y-
YEHUSI)

) KPUTEPUH U HIKAJIA OHEHUBAHUA JOMAHIHEI'O 3ATAHUSA

No Kpumepuu ouenusanusn Hlkana oyenok
n/n Konuue- Ouenka
cmeo oai-
108

1. 3aaHne BEINOJHEHO IIOJIHOCTBIO: IENb JI0- Ot1nu4yHO (BBICO-
MaITHETO 3aJaHusl YCIENTHO JOCTUTHYTA; OC- KW YPOBEHB JI0-
HOBHBIC Bompocekl mist o0CyXIeHus BbIIEe- 9-10 CTHOKCHHS pe-
HBI; HAJIMYHAE CXEM, TpapUIeCKOe BbIJCICHUC 3yJIbTaTOB 00Y-
oco00 3Haunmoil uHpopMauuu; padboTa BbI- YEHUS)
ITOJIHEHA B ITOJITHOM 00BEME.

2. 3agaHue BBINOJIHEHO: 1I€JIb BBIIOJIHEHUS J0- Xoporo (aocTa-
MaIlTHeTo 3aJaHus JOCTUTHYTAa; HaJM4ue mpa- TOYHBIN YPOBCHB
BUJIBHBIX ATAJOHHBIX OTBETOB; OJIHAKO paboTa 8-7 JTIOCTUXKEHUS pe-
BBITNIOJIHEHA HE B ITOJIHOM 00BEME. 3yJbTAaTOB 00Y-

YEHUSI)

3. 3a/1aHKe BBITIOJTHEHO YAaCTHYHO: I1€JIb BBIMIOJI- VY noBneTBopu-
HEHUs JIOMAIllHErO 3aJaHus JOCTUTHYTa HE TEIBHO (ITPUEM-
ITOJIHOCTHIO; MHOTOYMCIECHHBLIE OIIMOKH CHH- 5.6 JICMBIA YPOBCHB
’aIOT Ka4eCTBO BBITIOJTHCHHON paOOTHI. TOCTHOKCHHUS pe-

3yJIbTaTOB 00Y-
YeHUs)
4, 3aaHie HE BBINOJHEHO, II€JIb BBLITTOJHEHUS HeynosnerBopu-
JIOMAIITHETO 3aJaHus HE TOCTUTHYTA. TeIbHO (HeaoCTa-
0 TOYHBIN YPOBEHb
JIOCTHKEHHUS pe-
3yJbTaTOB 00Y-
YEHUSI)
E) KPUTEPUHN N IKAJIA OHEHUBAHUSA KOHTPOJIBHBIX PABOT

No Kpumepuu oyenuganusn IlIkana oyenok

n/n Konuue- Ouenka

cmeo oan-
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J106

1. HCKJIIOYUTEIbHBIC 3HAHUS, a0COIIOTHOE TTOHH- 28-30 OTnu4yHO (BBICO-
MaHHE€ CYTH BOIpoOca, O€3yKOpU3HEHHOE 3Ha- KW YPOBEHB JI0-
HUE OCHOBHBIX TOHSTHH W TOJOKECHUMU, JIOTH- CTHOKCHHS pe-
YECKA U JICKCHYECKH TPAaMOTHO H3JIOKCHHBIE, 3yJIBTATOB 00Y-
coJiepKaTeNIbHBIC, apTyYMEHTUPOBAHHBIC U HC- YCHUS)
YEepIbIBAIOIINE OTBETHI
2. rIyOOKHe 3HAHUSA MaTepuaja, OTIMYHOE IIO0- 25-27
HUMaHUE CyTH BOIPOCOB, TBEPAOE 3HAHHE OC-
HOBHBIX TOHSTHI U TOJIOKEHHUI MO BOIpOCcaM,
CTPYKTYPUPOBAHHBIE, nocJieIoBaTeIbHbIE,
MOJIHBIE, PABUJIHBIE OTBETHI
3. rIIyOOKHE 3HaHUsI MaTepHalia, MPaBUIbHOE MO- 22-24
HAMaHHE CYTH BOIIPOCOB, 3HAHWE OCHOBHBIX
TOHSTUWA U TOJIOXKEHHUHM IO BOIMPOCAM, COJEP-
KaTeNbHBIC, TIOJHBIC U KOHKPETHBIE OTBET Ha
BOIPOCHl. Hanwume HECyIeCTBEHHBIX WIIN
TEXHUYECKUX OMIMOOK
4, TBEPABIC, JOCTATOYHO IOJHBIE 3HAHMS, XOPO- 19-21
1iee MOHMMAaHHE CYTHU BOIPOCOB, MPABUIIbHbBIC
OTBEThl Ha BOIPOCHl, MUHUMAJILHOE KOJIHYE-
CTBO HETOYHOCTEH, HEOpekHOE 0hOpMIICHHE
5. TBEpPJIbIC, HO HEJOCTATOYHO IMOJHBIC 3HAHUS, 16-17 Xoporo (gocrta-
10 CyTH, BEPHOE IMMOHWMAHHUE BOIPOCOB, B IIE- TOYHBIN YPOBEHb
JIOM TIPaBWJIBHBIE OTBETHI Ha BOIPOCHI, HAJH- TOCTIOKCHHUS pe-
yie HETOYHOCTEH, HeOpekHOE 0(popMIIEHUE 3yJbTaTOB 00Y-
6. o0ImMe 3HAHUS, HEIOCTATOYHOE ITOHMMAaHHE 13-15 YEHHS)
CYTH BOIIPOCOB, HAJIMYUE OOJIBIIIOTO YKCTIA He-
TOYHOCTEH, HEOpekHOE 0hopMIICHHE
7. OTHOCHUTEJIbHBIC 3HAHWS, HaJIW4Yhe OIINOOK, 10-12 VY noBieTBOpH-
HeOpexHOE 0hopMITeHHE TEIbHO (TIpUeM-
8. MOBEPXHOCTHBIE 3HAHUA, HAJIUYHE TPyObIX 7-9 JIEMBIN YPOBEHD
OIMMUOOK, OTCYTCTBHE JIOTHMKH HW3JIOKCHHUS Ma- TOCTHOKCHHUS pe-
Tepuaia 3yJIbTaTOB 00Y-
YeHUs)
Q. HEMOHMMAHUE CYTH, OOJIbIIOE KOJIUYECTBO 4-6 Heynosnersopu-
rpyOBIX OLIMOOK, OTCYTCTBUE JIOTHUKU U3JI0KE- TeIbHO (HEeJ0CTa-
HUS MaTepuaia TOYHBIN YPOBCHb
10. | He JaH OTBET HA MOCTABJICHHBIE BOMPOCHI 1-3 JIOCTUKEHUS pe-
11. | orcyTcTBHE OTBETA, JaH OTBET Ha JAPYIHE BO- 0 3yJBTaTOB 00Y-

MIPOCHI, CIUCHIBAHWE B XOJE BBINIOJHEHUS pa-
00ThI, HamMuKe Ha pabodyeM MecTe TeXHUYe-
CKUX CPEJCTB, B TOM 4HucIe TesedoHa

YEHUS)
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2.3. Kputepuu 1 mkaJjia oueHuBaHUs pe3yJIbTaTOB 00yUeHNs M0 JUCHUIITIHHE

lIpu oupgpepenyuposanrom 3aueme:

No Kpumepuu ouenusanusn Ilkana oyenok
n/n Cymma Ouenka
oannoe
oucyuniu
Hbl

1. OOyuaromuiics TIyOOKO M MPOYHO yCBOWI Tpo- | 91 u Beime | OTinyHo (3a-
IrpaMMHBIA MaTepuas, HCYEpIbIBAIOIEe, IOCe- YTEHO)(BBICO-
JIOBATEJIbHO, YE€TKO M JIOTUYECKH CTPOMHO €ro KU yPOBEHb
U3JIaraeT, yMEeT TECHO YBS3bIBATH TEOPUIO C JOCTHKECHUSI
MPaKTUKOU, CBOOOJAHO CHPABIISIECTCS C 3aJa4aMH, pE3yIbTaTOB
BOIIPOCAMHU W JPYTUMHU BHJAAMH TPUMEHEHUS o0y4eHus)
3HaHUH, IpUYEM He 3aTPYAHSICTCS C OTBETOM MpHU
BUJION3MCHCHHUH 3aJaHUi, WCIOJb3YET B OTBETE
MaTepuail Pa3IndyHOW JIUTEepPaTyphl, TPABHIHHO
00OCHOBBIBACT MPHUHATOEC HECTAHIAPTHOE peIIle-

HUE, BIIAJICET PA3HOCTOPOHHUMHU HABBIKAMH U
IpreMaMH BBITIOJTHEHUS MMPAKTHYECKUX 3a/1ad 110
GhopMUPOBAHUIO KOMITETEHITUH.

2. OOyuaromuiics TBEpAO 3HAET MaTepuall, rpamMoT- Xoporo (3a-
HO M MO CYLIECTBY M3JlaraeT €ro, He JOIyCKas YTeHO) (J10-
CYILIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BO- CTaTOYHBIN
POC, MPABUIILHO MMPUMEHSET TEOPETUUECKUE TI0- YpOBEHb J0-
JIO’KEHUSI TIPYU PEIICHUH MPAKTUYECKUX BOMPOCOB CTHIKEHUS pe-
W 3aja4, BJIaJleeT HEOOXOIUMBIMH HaBBIKAMHU W 3yJIbTaTOB
prueMaMy WX BBITTOJTHCHHS, a TaKXK€ MMEET J0- oOyJeHMS)
CTaTOYHO TIOJTHOE TIPEICTABICHUE O 3HAYMMOCTH
3HAHWH TUCIUTIIIUHBI.

3. OOyuaromuiicsa UMeeT 3HaHUsI TOJbKO OCHOBHOTO VY noBneTBopu-
MaTtepualia, HO He YCBOMJI €ro JeTajiel, JomycKa- TEJLHO (3aYTEHO)
€T HETOYHOCTH, HEJAOCTAaTOYHO TNPABWIbHBIC (mpuemiieMbIit
(bOpMyITUPOBKH, HAPYIICHUS JJOTUYECKON TOCIIe- YPOBEHb JIOCTH-
JIOBATEIbHOCTA B UBJIOKCHUH TPOTPAMMHOTO KEHUS Pe3yJIbTaT
MaTepuaia, HUCHBITHIBAET CIOKHOCTH TPH BHI- OB OOy4YEHHSI)
MOJIHEHUH TIPAKTUYECKUX PabOT U 3aTPYIHACTCS
CBsI3aTh TEOPHUIO BOIIPOCA C MMPAKTUKOM.

4, OOyuaronuiicss He 3HAEeT 3HAYUTEIBLHOM dYacTu | MeHee 51 Heynosne-
MIPOrPaMMHOTO MaTepraja, HEyBEepEeHHO OTBEYa- TBOPHUTEIIEHO
€T, JIOMyCKaeT Cephe3Hble OIIMOKH, HE HUMEET (He 3a4TeHO)
MPEICTABICHUI MO0 METOJIMKE BBIMOJHEHUS MpPaK- (HemocTaTou-
TUYECKON pabOThl, HE MOXET MPOJOKUTH 00Y- HBI YPOBEHB
yeHue Oe3 JIOMOJIHUTEIbHBIX 3aHATHH MO JaH- JOCTHKEHHUSI
HOW TUCIIUTIIINHE. pE3yIbTaTOB

o0ydeHms)
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1. THIIOBBIE KOHTPOJIBHBIE 3AJIAHUSA UJIN UHBIE MATEPUAJIbI, HE-
OBXOJIUMBIE VI OHNEHKHW OCHOBHbBIX BUJIOB JEATEJIBHOCTH, XA-
PAKTEPU3YIOLIUX ITAIIBI JOCTUKEHUSA PE3YJIBbTATOB OBYYEHUS B
MMPOIIECCE OCBOEHMS OFPA3OBATEJIbHOM ITPOI'PAMMBI

3.1. TunoBble KOHTPOJIbHbIE 32aHUS JJIsl TEKYIIEro KOHTPOJISI YCIeBAeMOCTH
o0y4yaromuxcst

TEKYIU KOHTPOJIb YCIIEBAEMOCTH
BxoaHasi KOHTpPoJIbHAsI padoTa 3a KypC OCHOBHOM HIKOJIbI
HopmaTuB OLleHKH
Onenka «3» (ynosneTBopuresbHo) — ¢ 9 mo 11 Bompoc
Onenka «4» (xopomo) — 12 — 13 Bompocos
Onenka «5» (otnmuyHo) — 14 - 15 BompocoB

Bapuanm 1

1. '3mMeHeHne NpOoCTPAHCTBEHHOTO MOJI0KEHUS Tela OTHOCUTENIBHO IPYTUX TEI —
A. IepeMelIeHHE.

b. cucrema orcuera.

B. mexaHndeckoe 1BUKECHUE.

I'. ckopocTh Tena.

2.EnvHnna u3MepeHusi CKOpocTd B MexXIyHapOaHOM CUCTEME ...
A.m

b. c

B. m/c

L.m/c?.

3. CKOJIbKO CEKYHJ| COIEPKUTCS B 3 MUHYTaX?

A. 3c

b. 30c

B. 18c

I'. 180c

4. YcnoBHoe 0003HaueHUE (PU3HUECKON BEIMYMHBI: CKOPOCTH.

F
m

5. Ilo rpaduky onpenenuTe BUABI IBUKCHUS U IMyTh HA y9aCTKE PABHOMEPHOTO MPSIMO-
JIMHEWHOTO JIBMXEHUS.

(N3 e ]

A. 4m

b. 16Mm.

B. 8m.

I.12m.

6. 3a 3¢ cKOpOCTh TeNa U3MEHUIIACh OT 6 M/c 10 15 m/c. YcKopeHne IBUKEHHsI Tel
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A. 7 m/c?

B. -7 m/c?

B. -3 m/c?

I. 3 m/c?

7. Teno maccoli 3 KT B HMHEPUHMAILHON cHCTeMe IprodperaeT yckopenue 10 m/c? mox
JICUCTBUEM CWJIHI ...

A. 0,03 H.

b. 10,3 H.

B.3 H.

I'.30H.

8. JIse Toueunsie Macchl 100 T u 400 r HaxoaaTcst Ha pacctossHuu 20 M Ipyr OT Jpyra.
KakoBa cuiia B3auMOIEMCTBUS MEXKIY TEIAMH.

A.0,1 * 10°H

b.0,4* 10°°H

B.6,67* 10°° H.

.13 *10°H

9. Haitngure dhopmyiy juist pacueTa UMITyJibca Teia

A. ma

b. mv

B. mgh

I kx

10. Teno maccoii 2 Kr MOJHATO Ha BbICOTY 2M. HaliguTe ero noTeHuanbHy0 SHEPTHIO.
A. 4 IIx

b. 40 Tx

B. 1 JIx

I'. 2 JIx

11. [Ipu nnaBieHUH Tejla €ro TEMIepaTypa

A. moBbIIAETCS

b. He u3mensercs

B. nonmxkaercs

I'. paBHa HyII1O.

12. TIpu yBenuueHUM CKOPOCTH ABMKEHUS MOJIEKYJ TEMIIEpATypa BEIIECTRA. ... ...
A. moBBIIIAETCS

b. HEe u3mensercs

B. nonmxkaercs

I'. paBHa HyII10.

13. Cuna TOKa B IIeNU MOKET OBITh U3MEPEHA

A. amnepmeTpom

b. BombT™METpPOM

B. peocratom

I'. ommerpom.

14. Cuna Toka 2A, a conpotusienue 2 (OM). YeMy paBHO HarpsiKeHUE B Uenu?
A 1B

b 2B

B 4B

[.6B

15. ConpoTuBieHUsT PE3UCTOPOB, N300PAKEHHBIX HA cxeme, paBHbI o 4 OM. Omnpene-
JUTE UX 0011ee COMPOTUBIICHUE.
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A.10Om
b.2 Om
B. 0,5 Om
I'.30Mm

Bapuanm 2

1. Teno, o6namaromiee Maccoi, pa3mMepamMu KOTOPOTO MOKHO TIPeHEOpedb, SIBISETC. . .
A. TenoM oTcyera.

b. MarepruanbHON TOUKOH.

B. mo066IM TeIIoM.

I'. cucremoit orcuera.

2. Enunuiia usmMepeHus nepeMenieHuss B MexayHapo HON CUCTEME ...
A.m

b. c

B. m/c

I.w/c?.

3. Cxkonpko kunorpamm cogepxkurcs B 3500 rpammax?

A. 35kr

b. 3,5kr

B. 350kr

I'. 3500kr

4. YcnoBHOe 0003HaUYCHHE (PU3NUECKON BETUYUHBI: CHUIIBI

>

v
. F
m

=W

t
5. Ilo rpaduky onmpeaenuTe BUABI ABMKESHHUS U IyTh HA y9aCTKE PABHOMEPHOT'O IMPSMO-
JIMHEWHOTO IBUKEHUA

v, m/c

A.4wm.

b. 8m.

B. 12m.

I'.16Mm.

6. Teno mBWKETCSA ¢ yCKOpeHHEM «-2 m/c?». OnpenennuTs BpeMs, 3a KOTOPOE CKOPOCTh
n3MeHuiaacs ot 16 m/c no 10 m/c.

A. 3c

b. 5¢

B. 8¢

I'. 13c.

7. Teno maccoii 20 Kr B MHEPIIMAILHOM cUCTeMe o1 iecTBrUeM ciiibl 6 H mpuobperaet

YCKOpEHHE ...
A. 3 m/c?
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B. 40 m/c?

B. 0,3 m/c?

I. 80 m/c?.

8. JIBa tena maccamu 200 r u 500 r HaxonsATcs Ha paccTositHuM | M apyr ot apyra. Ka-
KOBa CHJIA B3aUMOJICUCTBHS ME¥K]y TEJIaMH.

A.0,1* 101 H

b. 4*¥10 1'H

B.9* 10! H.

r.07*10%H

9.1lpu yripyroM CTOJKHOBEHUHU JBYX TEJ X Macca

A. He MeHseTcs

b. yBennunBaercs

B. yMmenbiaercs

I'. paBHa HyJI1O

10. Haitnute dopmyny s pacyeTa NOTEHUUAIbHON SHEPIHM Teja, MOAHSATOrO HaJ
3emiteit

A. mv?/2

b. mgh

B. ma

I. kx

11.I1py KUNIEHNHN KUJIKOCTH €€ TEMIIEpaTypa

A. HEe MeHsieTCs

b. yBenmmuuBaercs

B. yMenbIaercs

I'. paBHa HyJIIO

12. Temnieparypa Tenaa yMEHbIINIACH, P 3TOM CKOPOCTh JABUKEHHUS MOJIEKYII. ...
A. He MeHsieTcs

b. yBenuuuBaercs

B. ymeHnbaercs

I'. paBHa HyIIO

13. HanpspkeHue Ha y4acTKe HENU MOKET ObITh U3MEpeHa

A. amnepmeTpom

b. BombT™METPOM

B. peocratom

I".ommeTpom.

14.Pe3uctop compoTtuBieHneM 2 OM BKJIIOYEH IMOCJIEIOBATEIBHO JIAMIIOYKE COMPOTHB-
nenueM 2 Om. Haiinure ux o61iee cornpoTUBIICHHUE.

A.10mMm

b.2 Om

B. 4 Om

I.6 Om

15. Hanpsxenue B nienu 6B, a conpotusnenue 3 Om. Halinure cuiny Toka B IIETH.
A.3A

b. 9A

B.2A

[.18A
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Pasznea 1. Mexanuka

OCHOBBI KHHEMATHKH

Bomnpocel 1151 00Cy:KIeHHsI: MEXaHUUECKOE IBIKEHUE; MATEPUAIbHAs TOUKA; TPACKTOPUS; Iy Th;
HiepeMelIeHNE; NPSMOJIMHENHOE PAaBHOYCKOPEHHOE IBUYKEHUE; MTHOBEHHASI CKOPOCTb; YCKOPEHUE;
YCKOpPEHHE CBOOOIHOTO MaJeHUs; LIEHTPOCTPEMUTENBHOE YCKOPEHHUE; YITIOBasi CKOPOCTh; abco-
JIFOTHO TBEPZOE TEJIO.

3akoHOMepHOCTH:

IPUHIMIT OTHOCUTENBHOCTH [ amiies; ypaBHEHHE (3aKOH) MPSMOIMHEWHOIO PaBHOYCKOPEHHOTO
JBIKEHHUS; YpaBHEHUE (3aKOH) CKOPOCTH MPSIMOJIMHEWHOTO PaBHOYCKOPEHHOIO JABM)KEHUS — B OJI-
HOHM 13 (OpM 3arucH: KOOPAMHATHOM, CKAJIAPHOM, BEKTOPHOM (Ha YCMOTpEHHE MPEnoiaBaTeis);
YpaBHEHMsI CBOOOIHOT'O M3/ICHHS KaK YaCTHBIE CIIy4au MPsIMOJIMHEHHOIO PaBHOYCKOPEHHOI'O JIBHU-
KEHUSI, TpaUKU MPSIMOIUHENHOTO PaBHOYCKOPEHHOIO JIBMKEHUS, CKOPOCTU (TIPOEKLIMU CKOPO-
CTH) NP NPSMOJIMHENHOM PABHOYCKOPEHHOM JBIKEHWH;, 3aKOHOMEPHOCTH IBIKECHUS TeNa I10
OKPYKHOCTH C TIOCTOSIHHOM 0 MOAYJIIO CKOPOCTBIO: CBS3b LIEHTPOCTPEMHUTENBHOTO YCKOPEHHS C
MO/TyJIEM JITHEHHON CKOPOCTH; ONPEAEICHHS MEPUOAA BPALICHHUS U YaCTOTBI; CBSA3b YIJIOBOU CKO-
pPOCTH ABW>KECHUS C JIMHEMHOU

PacuérHble 3agaun:

1. (BIIP) Jloaka aBuxeTcst CO CKOPOCTHIO 7 KM/4 OTHOCHUTEIHLHO BOJBI IO TedeHHI0 peku. Cko-
pocTb TeueHus paBHa 4 km/4. Kakoii myTh nmpoinér jojxa 3a norgaca?

2. ABTOMOOHMIIb, JIBUTASCh C YCKOPEHHEM 2 M/C%, yBeIMYMII CBOIO cKopocTh ¢ 10 m/c 1o 15 M/c.
CkoJTbKO BpeMEeHHU JIBUTaJicst aBToMOOMIIb? Kakoii mmyTh OH 3a 3T0 BpeMsi poIén?

2. Ilpu nmojxo/ie K OCTAaHOBKE TMOE3/1, ABUTABLIMICS CO CKOPOCTHIO 30 M/C, 3aTOPMO3MIT U OCTaHO-
BwIcA B TeueHre | MuH. UeMy paBHO yckopeHue rnoesna? KakoB ero TopMO3HOM Iy Th?

3. MarepuanbHas TOuKa JBIKETCA M0 3aK0Hy: X = -243t-t? (Bce Besmuunbl B CH). OTBETHTE Ha BO-
MPOCHL:

1) KakoB xapaxTep 1BU>KEHHS TOUKH?

2) Yemy paBHa HayaIbHAs! CKOPOCTH JBHKECHUS?

3) YUeMy paBHa IIPOEKIIMS YCKOPEHHUS TOYKH Ha OCh 0X?

4) Yemy paBHa KOOpJMHATA TOYKU yepe3 Sc?

5) CocraBbTe YpaBHEHHE 3aBUCUMOCTH TIPOEKIIUKM CKOPOCTH TOYKH Ha OCh OX OT BPEMEHU €€ JBU-
KEHUSI.

4. Bynem cuutath, YTO TIAPAIITIOTHUCT BO BPEMs 3aTSHKHOTO MPBDKKA CBOOOHO mamaert. [Ipu stom
OH MposieTaeT paccrosiaue 45 M. CKOJIBKO BpEMEHH JUTATCS 3aTshKHON npbhkok? Kakyto ckopocTb
MPUOOPETACT MAPAIITIOTHCT B KOHIIE ATOTO ITyTH?

5. Ilpu omxume GapabaH CTUPATLHON MallIMHBI BpalaeTcs ¢ yactotoit 600 06/mMun. Paguyc Oapa-
0aHa coctaBisieT 15 cm. Onpenenure nepuo1 BpareHus: 6apadaHa, yriioByt0 CKOPOCTh BpaIllCHHU,
JIMHEWHYIO CKOPOCTh U IEHTPOCTPEMHUTETIFHOE YCKOPEHHE.
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I'paduueckue 3axaum:
1. MarepuanbHas TOUKa JBIKETCS TaK, YTO TMPOSKITHS €€ CKOPOCTH MEHSIETCS 10 TPaduKy:

l’.“. M,' C

xc;c—-tow-\

W3 npuBe1EHHBIX yTBEP)KICHUM BHIOEPUTE BCE BEPHBIC OTBETHI:

1) HauanmbHast ckopocTs ToUkH paBHa 0

2) B momeHT Bpemenu t = 1 C Touka 0CTaHOBUIJIACH

3) Touka Bc€ BpeMsi IBUTAIach B MOJIOKUTETIHHOM HAIIPABJICHUU OCH OX

4) MofyJ1b yCKOPEHHS TOYKH PaBeH 2M/c?

5) Ipoexiust mIepeMeIeH s TOYKA Ha OCh OX 33 BpeMs OT 1 ¢ 10 3 ¢ paBHO Sx=-4 M

Tect no Teme « Kunemaruka»

Bapuanr 1

1. Ins kaxaoi hpu3nueckoi BETMYMHBI U3 CTONIONA | yKayKUTE eIMHUILY €€ U3MEPEHUSI U3 CTOJIO0Na
2

Cromnoerr 1 Cronoerr 2

1. Yckopenue A M

2 IlyTb b. M/C?

3.CkopocTh B. JIx
. M/C

2. Ha pucynke m3o0paxeH rpadk 3aBUCHMOCTH KOOPJIMHAT Tefia oT BpeMmeHH X(t). Onpenenure
KAHEMAaTUYECKUI 3aKOH JIBUXKEHUS 9TOTO Tea.

Ax(t)=10+2t

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

Bx(t)=10-2t

x(t)=-2t

3. Jloaka ABWXKETCS B HANPABJICHUH TEYECHUS] PEKH CO CKOPOCTBIO 4 M/COTHOCHTEIBHO BOJIbI, CKO-
POCTh TEUCHHUSI PEKU OTHOCUTENIhHO 3emin 1 m/c. Ompenenure CKOPOCTh JIOJKH OTHOCUTEITHHO
3emmn?

A.6Mm/c

b.0

B.2wm/c

I'.4wm/c

4. ABTOMOOWITH HAYaJT IBUTATHCSI PABHOYCKOPEHHO TIPSIMOJIMHENHO U3 COCTOSIHUS TTOKOST U 4epe3 5
C €ro cKopocTh cTaia paBHou 10 m/c. Kakoit myTs ObUT mpoiineH aBToMoOmieM 3a 4 ¢ 0T MOMEHTa
Hayasia JBWKeHUs?

A.8m.

b.16m

B.32m

[.40m
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5. Ms1g OpoliieH BEpTUKATIBHO BBEPX C HAYAIBHOM CKOpocThio 20M/c. YeMy paBeH MOJTyJIb CKOPO-
CTH Ms4a depe3 3¢ mocie Havdana apwkeHusi? ColpoTHBIICHHE BO3MyXa CUATAThH MPEHEOPEKUMO
MaJibIM, YCKOpEHHE CBOOOTHOTO MaICHHS MPUHSTH paBHBIM 10M/C 2.

A. 50m/c

b. 30m/c

B.20m/c

I. 10m/c

6. IIpu nBIKEHMH Tella N0 OKPY>KHOCTH paarycoM 10M ¢ MOCTOSIHHOW 1O MOZYJIO CKOPOCTBIO
SM/CLIEHTPOCTPEMUTETIBHOE YCKOPEHUE PABHO:

A.250 m/c2.

b. 50 m/c 2.

B.2,5wM/c2.

I'.0,5Mm/c?

7.ABTOMOOWIIb ABUXKETCSI CO CKOPOCTBEO 72KM/4. Orpenenure yCKOpeHHe aBTOMOOIISL, €CIIN Yepe3
20 cexyH/ OH OCTAaHOBUTCHL.

A.3m/c>

b.5wm/c2

B. 1 m/c2.

I'.-1wm/c2

8. Ha pucyHke npesicTaBieH rpayik CKOpOCTH paBHOMEPHOTO IBHKEHUS Tena. Onpenenure myTh,
MIPOMICHHBIN TEJIOM 3a 2 C.

A.10 Mm;

b. 20 m;

B.5wm;

I.30m.

9.JIBmxeHne, Ipy KOTOPOM TEJIO 3a JIFOObIe paBHbIE POMEKYTKH BPEMEHU MPOXOIUT OJJMHAKOBBIE
yTH, Ha3bIBACTCA:

A.MEXaHUYECKHUM JIBDKCHHEM;

b. paBHOMEPHBIM JIBMKEHUEM;

B. HepaBHOMEPHBIM JBIKEHUEM;

I'. npsAMONMHENHBIM JBIKEHUEM.

10. B kakOM W3 IPUBEIEHHBIX CIYYaeB TEJIO ABHKETCS PABHOMEPHO?

Bapuanr 2

1. JTonka qBYDKETCS IPOTUB TEUSHUS PEKH CO CKOPOCTBIO 2 M/COOTHOCHTEITLHO BOJIBI, CKOPOCTH Te-
YEeHUS PEKH OTHOCHUTENBLHO 3eMii 2 M/c. OnpenenmTe CKOpOCTh JIOAKH OTHOCUTEIBHO 3eMiTr?
A.6M/c

b.0

B.2wm/c

I.4wm/c

2. ABTOMOOWJIb HaYaJI JIBUTATHCS PABHOYCKOPEHHO MPSIMOJIMTHEHHO W3 COCTOSHHS TIOKOS U Uepe3 5
C ero ckopocTh ctajyia paHoi 10 m/c. Kakoit myTh ObLT mpoiiieH aBTOMOOMIIEM 3a 8 ¢ OT MOMEHTa
Hayasia JBWKeHUs?

A.8M

b.16m

B.32m

I".64m
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3. Ms14 OpoliieH BEpTUKAILHO BBEPX C HAYATbHOUM CKOpocThio 20M/C . YeMy paBeH MOJTyJb CKOpPO-
CTH Ms4a depe3 4¢ mocse Havdana aBrkeHnss? CONMpOTUBIICHHE BO3MyXa CUUTATh MPEHEOPEIKIMO
MaJibIM, YCKOpEHHE CBOOOTHOTO MaICHHS MPUHSTH paBHBIM 10M/C 2.

A. 50m/c

b. 30m/c

B.20m/c

I. 10m/c

4. [lpu gBXEHUM Tela MO OKPYKHOCTH paguycoM 10M ¢ TOCTOSIHHOM MO MOAYJIIO CKOPOCTBIO
SM/C LIGHTPOCTPEMUTEIILHOE YCKOPEHUE PABHO:

A.250 m/c2.

b. 50 m/c 2.

B.2,5wM/c2.

I'.0,5Mm/c?

5. ABTOMOOWIIb JBUKETCSI CO CKOPOCTBIO S4xm/4. OrnipesienuTe YCKOpEeHUe aBTOMOOUIIS, €CITU Ye-
pe3 15 ceKyHI1 OH OCTaHOBUTCSL.

A.3wm/c?

b.5wm/c2

B. 1 m/c2.

I'.-1wm/c2

6.Ha pucynke npezcraBneH rpaduk 3aBUICUIMOCTH ITyTH PaBHOMEPHOTO JBKEHUS Tela OT BpeMe-
HU. CKOpPOCTh TeJa paBHa:

A.1 m/c;

b. 2 m/c;

B.20 M/c;

I'. 5wm/c.

7. Kaxkoe u3 siBjeHHI MOKHO CUMTATH CBOOOIHBIM MaJcHUEM?
A. TIONET NTHIGI;

b. ckareiBaHuME C TOPKH;

B. nBwxeHue mo uHepuuy;

I'. moner xamHs1, BBITYIIIEHHOTO U3 PYK.

10.  Kakoii 3 mpuBeICHHBIX TPA(QUKOB OMUCHIBACT HEPABHOMEPHOE JBIKEHHE?
Kpurepnn onenku:

«5» - BBINOJIHEHBI TIPaBWIbHO 10 3a1aHmi;

«4» - BBITIOJIHEHBI TIPABUJILHO § - 9 3a/1aHMif;

«3» - BBITNIOJIHEHBI TIPABUJILHO 6 - 7 3a/IaHUi;

«2» - BBITIOJIHEHBI PABUJIBHO 5 3aaHUi.
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JlabopaTopHas padora

I/I3MepeHne YCKOpE€HUsA TEJIa IIPU PABHOYCKOPECHHOM NBUHKCHUH.

1. HEJIb PABOTbBI

- H3y4eHue paBHOYCKOPEHHOIO IBHKEHUS TEJIA 10 HAKJIIOHHOM INTIOCKOCTH.

- Omnpenenenue yCKOPEHUS MIApHKa, IBIXKYILIETOCs MO0 HAKIIOHHOMY JKeJ00y.
2. ObOPYJTOBAHHME

- Kenoo;

- IIApHK;

- WITaTUB ¢ My(pTaMU U JIANKOM;

- METaJUIMYECKUN HWIMHIIP;

- JINHEUKQ;

CEKYHJIOMED.

3. HOPHI[OK BBIITIOJTHEHUSA PABOTHBI
3.1 CobOpatb yCTaHOBKY.
3.2 Ilyctuth mapuk ¢ BEpXHEro KOHIA >Kejio0a, ONpeaeauTh BpeMs JBUKEHUS IapHuKa 10
CTOJIKHOBEHHS C LIHJIMHIPOM, HaXOIAIIMMCA Ha JPYTrOM KOHIIE Keo0a.
3.3 V3mepuTh JUIMHY NIEPEMENIEHUS S, IIAPHKA.
3.4 IloactaBuB 3HaueHus t, U S,, ONPENACITUTE YCKOPEHHE a,, MOJCTAaBHUB B ypaBHECHUE
2S
t?
3.5 He MeHsist yroJ1 HakjIoHa »*ej00a MOBTOPUTH OMBIT elle 4 pasza, ONpeaesIUTh sl KaX10-
IO OIbITA 3HAYECHUE a, .

a=

a, +a,+a,+a, +a;
5

3.7 Pe3ynpTaThl U3MEpPEHUN W BBIYMCIEHHMM 3amucarh B Tabmuiy.3.8 Odopmuts padoTy,

CeJIaTh BbIBOJ, OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI, PEIIUThH 3a7a4y.

3.6 OnpeienuTh CpeiHee 3HAYCHUE YCKOPEHHMS: a,, =

4. TABJIMIIA PE3YJIBTATOB

Ne JnuHa mytn Bpemst nBmwkenust | Y CKOpEHHE Cpennee 3HaueHHE
OTbITa S, M t. ¢ a X YCKOPEHHS .
2
3
4
S
5. PACUETBI
B nanHOM pa3zene He0OX0AMMO 3aMrcaTh PacyeThl AJIsl KaXKA0Tr0O OIbITa
6. BbIBO/{

7. KOHTPOJIBHBIE BOITPOCHI

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

7.2 HanucaTth ypaBHEHHE PaBHOYCKOPEHHOTO JIBHKEHHSI U CBOOOJHOTO MaJI€HUs TEJ.

7.3 Pemmts 3amauy:Teno OpollleHO BEpPTUKAIBHO BBEPX C HadalbHOM CKOpocThio 30 Mm/c.
Uepes CKOJIBKO CeKYH]T OHO OyeT Ha BbicoTe 25 MeTpoB? (CMBICT OTBETA MOSICHUTB).
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OcCHOBBI AMHAMHUKH

Bonpocsk! a1 00cyKaeHusi: WHEpLYS; B3aUMOJICHCTBUE; HHEPLMAJIbHAs CUCTEMA OTCYETA,
CHJIA; Macca; CUJIbI B IIPUPOJIE; CUJIA TSDKECTH U CHJIa BCEMUPHOTO TATOTEHHMS; TIEpBasi KOCMUYe-
CKasl CKOPOCTb; IBH)KEHHUE IIaHET U MajbIX Tead CONHEYHON CUCTEMBI; CUila YIIPYTOCTH; BEC
T€Ja; HEBECOMOCTbD; CHJIbI TPEHHUS,

3aKoHOMEpPHOCTH: 3aKOHBI MeXaHUKH HbIOTOHA; 3aKOH BCEMUPHOTO TATOTEHUS; GopMyIia mep-
BOM KOCMUYECKOM CKOPOCTH; 3aK0H ['yKa; (hopMyJibl 115l pacueTa CUiIbl TPEHHUS.
du3nyeckue onbIThI: onbIT Kagenauiia

KauecTBeHHbIe 3a1a4u:

1. HazoBute cuiibl, AEHCTBUE KOTOPHIX KOMIIEHCUPYETCS B CIICTYIOIIMX CITy4asX:

1) aficOepr IUIBIBET B OKEaHE;

2) naparoTUCT CITyCKAETCs Ha 3eMJTI0 PAaBHOMEPHO U MPSIMOIUHEWHO.

1) cuna TSbKeCTH KOMITEHCUPYETCS! BHITATKUBAOILICH CHIION, a CHJIa TEYEHUS BOJBI — CHJION COMpO-
TUBJICHUS BOJIbI;

2) cuiia TSHKECTH KOMITEHCUPYETCS CUJIOHN COMPOTUBJICHUS BO3/yXa Y BHITAIKUBAIOILEH CHIION.

2. O BeTpoBOE CTEKJIO JIBMXKYIIIErOCs] aBTOMOOWISI yaapuiicsi komap. CpaBHUTh CUJIbL, JEUCTBYIO-
1€ Ha KOMapa 1 aBTOMOOWIIb BO BpeMsl yiapa.

3. Ha crone nexut map. [lokaxure Ha pUCyHKE CHITy YIPYTrOCTH, BO3HUKAIOUIYIO B IIAPE, U CHITY
yIPYroCT! CTona.iT;)F MO>KHO CKa3aTh O BEJIMYMHE U HATIPABICHUH 3TUX CH?

N — cuna peakumm onopel,

NPUNONKEHA K Teny;
P — cuna Beca, npunoxe-
Ha K CTOANy.
.
—p

P

4. Kak n3MEHHTCS CUJia TSITOTEHUSI MEXITY ABYMs TeJlaMU, €CJI MAcCy OJIHOTO U3 TeN YBEINYUTh
B/IBOE, a pPACCTOSIHUE MEXKTY TEIaMHU COXPAHUTh ITPEKHUM?

5. Kakumu criocobamu MOKHO YMEHBITUTh WU YBETUYUTE CUITY TPEHUS?

6 (BIIP). [IBe cuibl, Jiexkaliue Ha OJTHOM NPsIMOM, TEUCTBYIOT Ha TeJlo Maccoi M. Ha kakom
PUCYHKE U300pa’keHa CUTYaIUsl C PACTION0KEHUEM CUJI, TAIOIIKUX HAauOOJIbIIee YCKOPEHUE

WH:;W

F,=15H, F,=10H F,=15H, F,=30H
F,=10H, F,=15H Fi=156H, F,=15H

Pacuérnbie 3a1aun:
1. Onpenenure maccy (yTOOIBHOTO MsUa, €CIM HOCHIE yaapa OH mpuodpen yckoperue 500 m/c?, a
cuiia ynapa Obiia paHa 420 H.
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2. Ha teno maccoit 500 r 1elCTBYIOT ABE CHJIbI, HAIIPABJICHHBIE B IPOTUBOIIOJIOKHBIE CTOPOHBIL: 10
H u 8 H. Onpenenure Moaysb 1 HanpaBIeHHUE YCKOPEHMUSL.

3. Ha xakoM paccTtossHUM ApYyT OT Apyra HaxOOATCs JBa OJWHAKOBBIX mapa Maccamu 1o 20
T, €CJIU CHJIA TATOTEHHS MEXITy HUMH 6,6710° H?

4 (BIIP). Cranpnol 6pycok maccorr 500 T paBHOMEPHO CKOJIB3UT MO TOPU3OHTAILHOM TIO-
BepxHOocTU. Cuna TpeHusi ckoibxeHus: paBHa (1,2+0,1) H. U3 kakux marepuanoB, mpea-
CTaBJICHHBIX B TAaOJHUIIE, MOXKET OBITh M3TOTOBJICHA TOPU3OHTAIBLHAS MOBEPXHOCTH? 3amu-
IIUTE PEIICHUE U OTBET.

Marepuaibl KoaddumumenT tpeHns ckombxeHus
Craib — cTajib 0,40-0 70
Cranp — MeIb 0,23-0,29
Cranb — 4yryH 0,17-0,24
Cranp — K0oXa 0,200 25
Craib — aepeBo 0,30-0,60

3aauy Ha METO/bl HAYYHOT'O ITO3HAHUS:

1 (BIIP). C nomMo1ipto AMHAMOMETpa NpoBOAMINCH u3MepeHus cubl. [llkana npubopa npo-
rpagyupoBaHa B HbIOTOHAX. [lorpemHocTs U3MEpEeHn CUiIbl paBHA IIEHE JCTICHUS IIKAJIbI
AMHAMOMETpA. 3allUIINTE B OTBET MOKAa3aHUS TWHAMOMETpA C YYETOM MOTPEITHOCTH H3Me-
peHuii. B oTBeTe ykakute 3HaUeHHE ¢ YYETOM MOTPEITHOCTH M3MEPEHHUI Yepe3 TOUKY C 3a-
naroi. Hanpumep, ecnu nokazanust npubdopa (5,0 + 0,5), To B oTBeTe cieAyeT 3amucarb
«5,0;0,1».

—
"|ll"lil!'1I‘|' :
m-mnmmlu . “l I"—’I Fynp.

2 (BITP). Bam HeoO6xoauMo UCCieIoBaTh, Kak 3aBUCUT CHJIA TSHXKECTH OT Macchl rpy3a. Mme-
eTcs cieayrolee 00opy10BaHuE:

— BECHI JJIEKTPOHHBIE;

— IUHAMOMETPHI ¢ npenenoM udmepenuit S H u 1 H;

— Habop U3 TPEX TeJ pa3IUuYHON MacChl;

— MITaTUB ¢ My(PTON U JIANIKOM.

Onummre nopsIoK MPOBEICHUS UCCIeAoBanHusA. B oTsere:

1. 3apucyiiTe Wi ONMUIINTE SKCIEPUMEHTAIIbHYIO YCTAaHOBKY.

2. Onumure NopsI0K ISUCTBUM MTPU TPOBEJACHUN UCCIICIOBAHMUSI.

Boszmooicnoe pewenue:

1. Mcnonb3yercsa ycTaHOBKa, M300paxEnHas Ha pucyHke. OfHa U3 NpyXHUH, He-
CKOJIBKO T'PY30B U BECHI AJICKTPOHHBIE

2. 3mepsieTcs Macca OJIHOTO Tpy3a, 3aTeM BTOporo u T.A. K mpyxuHe nonBe-
IIMBAETCSl OJIUH TPY3 U ONPEAEISETCS CUJla TSXKECTH Irpy3a.

3.K mnpyxuHe MOABEIIMBAETCA JBA T'py3a WU ONPEACIICHUE CHUJIbl TSHKECTH MOBTOPSIETCA.
MO>KHO IPOBECTH aHAJOTHYHBIC U3MEPEHUS, T00ABISS CIIE IPY3HbI.

4. [lony4yeHHbIC 3HAYEHUS CUJI TSXKECTH CPABHUBAIOTCS
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TecTt mo Teme «/IluHAMUKA»

1.Jns kaxxgor ¢u3nyeckoil BeMWYUHBI M3 CTOJOHA | yKaXuTe eIUHHUILy €€ U3MEpPEHUsS W3
cronbua 2.

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

2. WHepuuel Ha3bIBaCTCS SIBIICHUE:

A. cOXpaHEHMS CKOPOCTH Teja IPU OTCYTCTBUU AECHCTBHS HA HETO IPYTUX TEI;

b. octaHOBKM JH000TO ABMXKYILIETOCS TEja BCKOPE MOCIE MPEKPAIICHUs JNEUCTBUS JIBUKY-
X CHJI,

B. BO3BpaleHne Ten B HCXOHOE MOJIOKEHUE TTOCIIE MPEKPALICHUSI BHEITHETO BO3AECHCTBUS;
I'. u13BMeHeHus1 CKOPOCTH TEJl TP TOPMOKEHUU WITHA IOBOPOTE.

3. Ecnu Ha Teno maccoit 2 KT IeMCTBYET TOJIbKO OJiHa criia SH, To 0HO IBMXKETCS

A. paBHOMEPHO €O ckopocThio 0,4 M/c;

B. paBHOYCKOpEHHO ¢ yckopenuem 0,4 m/c?;

B. paBHOMEpHO €O CKOPOCTHIO 2,5 M/C;

I". paBHOYCKOPEHHO C yCKOpeHHeM 2,5 M/c?.

4. Bec tena 500 H. Macca tena paBHa:

A.50T;

b. 5000 xr;

B.50 xr;

JI. Skr.

5. Ha Teno nelcTBYIOT TpU CUJIbI, HANPABJICHHBIE 110 OJHOU IPSMOM; BEJIMYNHBI CUJI PABHBI
1 H, 2 H, 3 H. KakoBa MO>eT ObITh, paBHOACHCTBYIOIIAS ITUX CHJI?

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

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

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

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

6. Ha crone nexut kuura. Ha kHUry gercTByeT cuia ynpyrocTH, HalpaBi€HHAs BEPTH-
KanbHO BBepX. 110 TpeTrbemy 3akony HproToHa o Moaynto:

A. cuiia ynpyrocTy npujioKeHa K CTOJIY Y HallpaBJieHa BEPTUKAIBHO BHU3,

b. cuna ynpyroctu npusoxxeHa K CTOJy U HalpaBjieHa BEPTUKAIBHO BBEPX;

B. cuna TskecTu mpuiioKeHa K CTOJIY U HallpaBiieHa BEPTUKAIBHO BHU3,

I'. cuna TspKecTH IpuIoKeHa K KHUTE W HallpaBJie€Ha BEPTUKAIbHO BHU3;

7. Cuna naBneHus: yenoBeka maccor 80 kr Ha mon nudTa paBHa npuMmepHo 880 H B Tom
caydae, Korga Ju(T JBHKETCS ¢ yCKOpeHueM 1m/c?

A. BBepx 1 BEKTOpP YCKOPEHUSI HANIPABJIEH BBEPX;

b. BHM3, a BEKTOp YCKOPEHUS HAIIPABJICH BHU3;

B. BBepx, a BEKTOp YCKOPEHHUS HAIIPAaBJIEH BHU3;

I'. BHU3, a BEKTOp YCKOPEHUS HANPABJIEH BBEPX;

A. IlpaBuiibHbie oTBeTHI A M I'  B. IIpaBuibHbIN OTBET TOJBKO [’

b. ITpaBunbHbie 0TBETHI b 1 B I'. [IpaBriIbHBIN OTBET TOJIBKO A.
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8.ITox metictBuem cuibl 2H npykuHa yiIMHAIACK HA 2 ¢cM. YeMy paBHA JK€CTKOCTb MPYKH-
HBI?

H
A. 2-.
" H
b. 0,5 —;
“H
B. 100 —;
H M
. 50-.
M
9. PaBHOneHCTBYIOIIAs BCEX CUII, IEUCTBYIOIMX Ha TEJIO, paBHA HYJIIO. JIBUIKETCS 3TO TEJIO
WJIA HaXOJUTCSI B COCTOSIHUN MTOKOS?
A. Teno 00s13aTENIbHO HAXOIUTCS B COCTOSTHUM TTOKOS;
b. Teno nBukeTcs paBHOMEPHO MPSAMOJIMHENHO UM HAXOJUTCS B COCTOSTHUM TTOKOS;
B. Teno 06s3aTenbHO ABMKETCS PAaBHOMEPHO MPSIMOJIMHENHO;
I'. Teno IBUKETCS PaBHOYCKOPEHHO.
M

10.JIudt nogHuMaercs ¢ yCKOpEHUEM lc_Z’ BEKTOP YCKOpPEHHSI HAaIpaBJE€H BEPTUKAIBHO

) M
BBepx. B nmudre HaxoguTcs Teno, maccoit 1 kr. Yemy paBen Bec tena? (q = 10 c_Z)'

A. 10 H.

b. IH.

B. 11 H

1.9 H.

Kpurepuu oneHku:

«5» - BBINIOJIHEHBI MpaBUIbHO 10 3a7aHUT;
«4» - BBINIOJIHEHBI IPABWIIBHO &8 - 9 3a1aHUM;
«3» - BBIIIOJIHEHBI TPABUJIBHO 6 - 7 3a1aHNU;
«2» - BBIIIOJIHEHBI TPABUJIBHO 5 3a1aHUN.
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JlaGoparopHas padota
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKCHHS OT Beca Teja
I{enb paboOTHI:
1. BBISICHUTD, 3aBUCHT JIU CHJIA TPEHHUS CKOJIBKECHHS OT CHIIBI HOPMAJILHOTO JABJICHHMS, €CIIH
3aBHCHT, TO KakK.
2. Onpeaenuth K03 PUIMESHT TPEHUS IepeBa 1o JIePEBY.
pUOOPHI ¥ MaTepUaJIbl: TUHAMOMETP, IEPEBSIHHBIN OPYCOK, IEpeBSIHHAS IMHEHKA WITH Jepe-
BSTHHASI IJIOCKOCTh, HA00 30B 110 100 r.

=l
[lena nenenns fUHaAMoMeETpa:
(2H-1H)/10 nen = 0,1H/nen
2. Onpenenmiu Maccy Opycka. CHavana moJJBecuB OpyCOK K TMHAMOMETPY, HAIILUTA BEC
opycka Po6pycka=0,7H
3uas, uto P=mg u g=10m/c?> momy4um Meyyea=P/Q
Mopyexa=0,7H/10M/c?>=0,07kr
OnpenensieM 001U Bec Tea (CHIy HOPMAJIBHOTO JaBJICHUS 110 (hopMmyIie:
P=N=(m1+m2)-g
1.P=N=(0,07xr+0,1kr)-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+0,5kr)-10m/c2=5,7H

[TpoBenu u3mMepeHus CUJIbl TPEHUS.
5. [logroroBwim TabiauIly JUIsl 3alMCH PE3YJIHTATOB U3MEPEHUN U BBIUUCIICHHN:

No onbl-|  Macca Macca OO6muit Cuna |Koadoumuent | Cpennee 3HaUCHHE
Ta Opycka, rpysa, BEC TeJa TpPEHMUSI, TpEHMUS, KoaunmeHTa Tpe-
my, ke Mz, kr | (cuna HopMaibHOrO | Fp, H u HUSI,
TTABJICHHUS ), Uep
P=N=(mi+my)g, H
1 0,1 1,7 04
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2 0,2 2,7 0,6
3 0,3 3,7 0,8
4 0,0 04 4,7 1

5 05 5,7 1,2

6. 13 omnniTa BHUIUM, UYTO CHJIa TPCHUA 3aBUCUT OT CHUJIbBI HOPMAJIBHOI'O JABJICHUS IIPAMO
IMPOITIOPIUOHAJIBHO (T.e. yeM OOJIbIIIe CUjia HOPMAJIBHOT'O JAaBJICHUA, TCM OoublIIe cuia TpeC-

HHUS)
— Fm:‘»’

7.Bxan’ N site paccunTtany KodhpunueHT TpeHus mo popmyie:
u=0,4H/1,7H=0,235

pu=0,6H/2,7H=0,222

pn=0,8H/3,7H=0,216

p=1,0H/4,7H=0,213

pu=1,2H/5,7H=0,211

Pesynbrarel pacy€ToB 3aHecTu B TAOJIUILY.

8. Ilo pe3ylibTaTaM I/I3M€peHI/Iﬁ IIOCTPOUIIN Fpa(i)I/IK 3aBUCHUMOCTH CUJIbI TPCHHA OT CHJIbI
HOPMAJIBHOT'O JABJICHUA!

A#F

wpy

=z

Onpenenunu no rpaduKy CpeIHUE 3HAUECHUS CUIIbl TPEHUS U CUJIbl HOPMAaJIbHOTO JJaBJICHUS:
N=3H

Frp=0,68H

Boruucnuium cpenee 3HaueHUe KO3PHULIUEHT TPEHHUS:

Uep=0,68H/3H=0,227

BBIBO: MBI OIIpEAEIINIIN, YTO CUJIa TPEHUS 3aBUCHUT OT CHJIbl HOPMAJIbHOTO JABJIEHUS MIPSIMO
MPOMOPIMOHAIIBHO (T.€. YeM OO0JIbIlIEe CHJIa HOPMAJILHOTO JaBJiIeHUs, TeM OOJbIIIE CUJla TPe-
Hust). Koaddunment TpeHus aepea no jaepeBy noiyduics pasex 0,227

OTBeTHI HA KOHTPOJIbHBIE BOIPOCHI.
1. Yto Ha3bIBa€TCA CHIION TpEHUA?
Cuia TpeHust — 3TO cujia, KOTOpasi BOSHUKAET B TOM MECTE, TI€ TeJla COMPUKACAIOTCS IPYT C
JIPYTrOM, U IPENSITCTBYET NEPEMEIIEHUIO TEJL.
2. KakoBa nipupojia cui TpeHus?
Cuita TpeHUsI — 3TO CHJIa DJIEKTPOMArHUTHOW MPUPOJIBI.
3. HazoBuTe 0CHOBHBIC MPUYUHBI, OT KOTOPBIX 3aBUCUT CUJIa TPCHUS?
Bo3HuKkHOBEHHE CHIIBI TPEHUS OOBSICHICTCS ABYMS MPUUNHAMMU:
1) [llepoxoBaTOCTHIO MOBEPXHOCTEM
2) IIposiBneHuEM CUJI MOJIEKYJISIPHOTO B3aUMOICUCTBUS.
4. Ilepeuncnute BUIbI TPEHUS.
Cuiibl TpeHUs MOAPA3CSIOTCS Ha CUJIbI TPEHUS TTOKOs, CKOJIbKEHUS, KAUeHHUSI.
5. MOXHO 1 CUUTaTh sIBJICHHE TpeHUs BpeAHbiM? [Touemy?
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3aKoHbI COXPAHCHUHA B MCXAHHUKE

Bomnpochl 115 00Cy:KIeHMsI: NMITYJIBC TENA; UMITYJIbC CHJIbL, MEXaHU4ecKasi paboTa; MOIIHOCTD;
KWHETUYECKas! SHEPIUsl; KOHCEPBATUBHBIE CUIIbL; MOTEHUMATIbHAS SHEPrusl; KOHCEPBATUBHBIE CHU-
CTEMBI TEJT; MOMEHT MHEPLIMU a0COFOTHO TBEPIOTO TeJa; MOMEHT CHJIBL.

3akoHOMepHOCTH:

3aKOH COXpaHEHUs! MMITyJIbca; (hopMysia MEXaHHYECKOM paboThl; ONpEAENieHHEe MEXaHW4eCKON
MOIIIHOCTH; paboTa CUJIbI TSDKECTH U CHJIbI YIIPYTOCTH; (pPOpMyJia KHHETHUYECKOM dHEpruu; opmy-
Jla MOTEHUMAIBHOM SHEPrUM Tena, MOMHITOro Haj 3eMiEH; (opMysia MOTEHIMAIBHON SHEPIuu
YIpyro Ae(pOpMHUPOBAHHOIO TEJa; 3aKOH COXPAHEHUS] MEXaHWYECKOW AHEPIUM; OCHOBHOW 3aKOH
JMHAMHUKU BpAIATEIbHOIO JBWKEHHUS; (POpMysia KMHETHUYECKOM SHEPrUM aOCOIIOTHO TBEPIOrO
TeJla, BPAILAOIIEr0Csi OTHOCUTEIILHO HENOIBUYKHOM OCH

KauyecTrBeHHBIE 3212UN:

1. OObsicCHUTE MPUHITUIT ABUKEHHUS PHIObI, PA0OTAIOIIEH XBOCTOBBIM TIABHUKOM.

2. MoxeT Jm Teno obagaTh HEHYJIEBBIM UMITYJILCOM, HO HyJeBoM sHepruei? M HaobopoT, sHep-
ruel 6e3 ummysbca? [losicHuTe CBOM OTBET.

PacuérHblie 3a1a4u:

1. XKenezHogopoxxHeiid BaroH maccoi 40 TOHH, JABMKYIIUICS MO pesbcaM CO CKOPOCThIO 3 M/c,
CTAJIKUBAETCA C LUCTEPHOU Maccoil 60 TOHH, IBMKYLIECHCS My HaBCTPEdy CO CKOPOCThIO 1,5 M/c
creruistercs ¢ Heidl. OnpeaenuTb CKOPOCTh JBHKEHHS CHCTEMBI ITOCIE CLIEIKH.

2. Cepnrie 4ernoBeka, repekayrBasi KpoBb, 3a OJIHY MUHYTY coBepiaeT okosino 60 J[x padoter. C
KaKOM BBICOTHI JIOJDKHA YIIACTh TUPSI MACCOM S KT, YTOOBI CHJIa TSKECTH, ICUCTBYIOIAst Ha HeE, Co-
BEpIIMIIA TAKYIO kKe paboTy?

3. Y napHslii rupoMoliot umeeT maccy 1 1. Ero nogHuMarot Haj cBaeil Ha BeicoTy 3, 2 M. KakoBa
OyzeT CKOpoCTh THApOMOJIoTa Tiepe yaapoM? ConpoTHBIICHHEM BO3IyXa IPeHeOpeUb.

4. Ilpu cxaTtum CIyCKOBOM NPY>KUHBI HA 5 CM U3 UTPYLIEYHOI'0 [TUCTOJIETa BhUIETEN IIapuK. Macca
mapuka coctasiser 20 T, a ero CKopocTh gocturiia 2 m/c. Onpenenure KECTKOCTh NPY>KUHBL.

5. HenonBmkHbIN OJI0K TPEACTABIISIET COOOM OHOPOIHBIN TUCK Maccoit 3 Kr paauycom 20 cm, 3a-
Kperi€HHbIN B 1IeHTpe. K 0001y mucka nmpusiokeHa cuia, paBHas 2,4 H u HanpaBieHHas 1o kaca-
TeNbHOU. ONpenenuTe yriaoBoe yCKOPEHUE BPAICHHS IMCKA.

Tect o TeMe «3aKOHBI COXPAaHEHUS] B MEXAHUKE)

Bapuanr 1

1.Jlnst xaxxaoit pusndeckor BEeTMYMHBI U3 CTOJIONA | yKaKUTE SAWHUILY €€ M3MEpPEHUs U3
cTojbua 2.

Cronberr 1 Cronber 2

1. Umnynbe Tena A. JTx
2. DHeprus b. Bt

3. MomtHocTb B. KFC'M
IH

2. Teno maccoit 100 kr mpu IBUKEHUU CO CKOPOCTHIO 5 M/C 001aaeT KHHETHYECKON dHEp-
THEH.

A. 2500 Ix.

b. 1250 JIx.

B. 500 Tx.

I'. 250 1x

3. B HEKOTOpbIiI MOMEHT BpPEMEHM KHMHETHYEcKas 3Heprus tena paBHa E= 20 Ik, a ero
uMITyJIbC paBeH P = 10kr - M/c. Onmpenenute Maccy M 3TOTO Tea.

A.m =1 kxr
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b.m=25kr

B.m =35 kr.

I'm =10 xr.

4.Kak M3MEHHTCSI 3arac MOTEHIIMAIbLHON YHEPTruu ynpyro aeGopMHUpPOBAHHOTO Tela MPH
yBEJIMUEHUU ero nedopmanuu B 2 pasa.

A. YBenmuuurcs B 2 pasa.

b. YMenpmurcs B 2 paza.

B. YBenuuurcs B 4 paza.

I'. Ymenbmures B 4 pasa.

5.1Ipu BeICTpENE U3 aBTOMATA BBUIETAET ITyJIsi MacCOl M co CKOpOCThIO V. Kakyro mo moxy-
JII0 CKOPOCTh MPUOOpETaeT aBToMaT, eciid ero Macca B 500 pa3 6oJibliie Macchl mysiu?

A.v.

b. 500 v.
1

500V’
I.o.

6. Bepno nu ytBepxkaenue: «lloreHnuanbHas sHeprust 3aBUCUT OT BbIOOpa CUCTEMBI OTCYE-
Ta»?

A. Jla.

b.Her.

B. Ha, TOJIBKO TS MHEPUHUATbHBIX CUCTEM OTCUETA.
I'. Jla, TOJIBKO JJ11 HEMHEPUHUAIBHBIX CUCTEM OTCYETA.

7. Ha xakyio MakCUMaJIbHYI0 BBICOTY MOKET MOJHATHCS M4 Maccoil 0,5 Kr OpolieHHbIN
BEPTUKAJIBHO BBEPX C HAYaJIbHOUN cKOpocThio 10 m/c?

Ah=1,1m

b.h=1,6 m

Bh=22mMT.h=50m

8. OmpenenuTe MOIIHOCTH JBUTATENs, COBepliaromiero B TedeHue 1 daca padory 36000
kK.

A.5000 Br.

b.18000 Br.

B.10000 Bt

I.2500 Bt

9. Kakyto paboty A HEOOXOIUMO COBEPIIUTH, YTOOBI IEPEMECTUTH TEJIO MACCOU

10kr o ropu3oHTaNBHOM MIOCKOCTU Ha paccrosiHue 100 M. Koagduument TpeHust Mexy
TEJIOM M MJIOCKOCThIO 1 = (,3.

A.3 xJIx.

b. 10 x/Ix.

B. 30 x/Ix.

I'. 1 x/Ix.

10. KakuM BUIOM SHEPTUU MOXKET 00J1aaTh IBUXKYILEECs TeJO?

A. Kunernueckoit

b. ITloTeHIManbHOM.

B. BHyTpenHen.

I'. Bcemu BeIlIENIEPEYNCIIEHHBIMU.
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Bapuanr 2
1.JInst kaxxaoit pu3ndeckor BEeTMYMHBI U3 CTOJIONA | yKaKUTE SAVHUILY €€ M3MEPEHUs U3
cTosbua 2.

Cronber 1 Cronber 2
1. Ummyinibe Tena A. JIx
2.Pabora b.Br

3.MouHoCTh B. KFC'M
I''H

2.Teno maccoit 50 Kr npu ABMKEHUH €O CKOpOCcThio 10 M/c o0nagaeT KUHETUYECKOU SHEp-
THEN.

A. 2500 Ix.

b. 1250 JIx.

B. 500 [Ix.

I'. 2501x

3. B HEKOTOpbIii MOMEHT BpEMEHM KHMHETHYecKasi 3Heprus tena paBHa E= 10 [k, a ero
UMITyJIbC paBeH P = 10kr - M/c. Onpenenure Maccy M 3TOro Tea.

A.m=1 kr
b.m=25kr
B.m =5 kr.
I'm=10kr

4.Kak n3MeHHTCA 3amac MOTEHIMAIbHOM 3HEPruu ynpyro 1eOpMHUPOBAHHOIO TeNa MpHU
YMEHbILIEHUU ero fedopmanuu B 2 pasa.

A. YBenuuurcs B 2 pasa.

b. Ymenpmmres B 2 pa3sa.

B. YBemnuutcs B 4 pasa.

I'. YMenbmures B 4 pasa.

5.1Ipu BeICTpEne U3 aBTOMAaTa BBUJIETAET MYJIsl MAcCOM M cO CKOpOCThIO V. Kakoil nmiysbc
npuoOpeTaeT aBTOMAaT B pe3yJibTaTe BbICTpena, eciu ero macca B 500 pa3 0osblie Macchl
nyaun?

A.mv.

b. 500 mv.

B.— mv
500
I.o.
6. Bepno nmu ytBepxkaeHue: «KuHetndeckasi JHEprusi 3aBUCUT OT BBIOOPA CHCTEMBI OTCUE-
Ta»?
A. Jla.
b. Her.
B. 1a, TOJIBKO IS MTHEPIUAIBHBIX CUCTEM OTCUETA.
I'. 1a, TOJIBKO 111 HEMHEPLUMUATBHBIX CUCTEM OTCYETA.
7. Ha xakyro MakCHMaJIbHYI0 BBICOTY MOXKET MOJHATHCS M4 Maccoil 0,5 Kr OpolieHHbIN
BEPTUKAIILHO BBEPX C HayalIbHOU ckopocThio 10 M/c?
Ah=1,1wm
B.h=1,6 m
Bh=22mMT'h=50m
8. Ompenenure MOITHOCThH JBUTATENs, COBEPIIAIOIIEro B TedeHue 2 yacoB padbory 36000
kK.
A.5000 Br.
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b5.18000 Br.

B.10000 Bt

[.2500 Bt

9. Kakyro paboTy He0OX0IMMO COBEPILIUTH, YTOOBI IEPEMECTUTDH TEJIO MACCOU

SKr 1Mo ropu30HTaNbHON MmiIockocTd Ha pacctosHue 200 M. KoadduimeHnt tpenus mMexmay
TEJIOM U TJIOCKOCTHIO [ = 0,3.

A.3 kJIx.

b. 10 x/Ix.

B. 30 x/Ix.

I'. 1 xJIx.

10.11Tait0a, myuieHHass XOKKEUCTOM M0 JIbJy, TOCTENIEHHO 3aMeJIsIeT CBOE JBUXKEHUE U B
KOHIIE KOHIIOB BOBCE OCTaHaBIMBAETCsA. YeM 3TO MOKHO OOBSICHUTH?

A. YMeHbllIeHHEM BHYTPEHHEH SHEPTUH MIaiOBbI.

b. Hanuumewm cuiibl TpeHUsI MEXKTY 1Ia00M U JIbJIOM.

B. Dnexrpuzanueit Tpymieics o e manosbl.

I'. YBenuuenueM NoTeHIMAIbHON SHEPTUU MIANOBbI.

Kpurepun ouenku:

«5» - BBIIOJIHEHBI NTpaBUiIbHO 10 3a1aHuUi;
«4» - BBITIOJIHEHBI MIPABUIIBHO § - 9 3agaHuii;
«3» - BBINIOJIHEHBI TPABUJIBHO 6 - 7 3a1aHUi;
«2» - BBINIOJIHEHBI TPABUJIBHO 5 3a/IaHUN.

JlaGopaTopHnasi padora
Tema: «M3ydyeHue 3aKkoHa COXPAHEHUSI UMITYJIbCA U PEAKTUBHOIO JIBHXKCHUS.

Lenb paGoThI:

1. OnbITHRIM MyTEM, ONUPAsCh HA BTOPOM U TpeTui 3akoHbl HploTOHA, yOeauThcs B cipa-
BEIJINBOCTH 3aKOHA COXPAHEHHUS UMITyJIbCA.

2. PaccMOoTpeTh NPUMEHEHHME 3aKOHA COXPAHEHUs HMMITYyJIbCAa HAa NPUMEPE PEAKTHUBHOIO
JBUKEHUS.

Oo6opynoBanue: Tenexka ¢ 3aKperyIEHHBIM HA HEW HAyBHBIM BO3AYIIHBIM IIapuKoM; Tpu
METAJUTMYECKUX MIApHUKA: M1 = My # M3. /[Ba mraTuga.

Teopernueckas crupasBka.

. 3AKOH COXPAHEHUS UMITYJIBCA
1. UmnyJsibcoM MaTepuadbHOU TOYKHW WJIW TeJda HA3bIBACTCS BEIMYMHA, PaBHAsl MPOU3BEJIEC-
HUIO MacChl TOUKH (Tesa) Ha €€ CKOPOCTh. p-mo
2. Bropoit 3akoH HeroTona. Cwuia, AeicTByIoIIasi Ha TEJI0, paBHA MPOU3BEICHUIO MAaCChI
TeJla Ha YCKOPEHHUE, KOTOPOE TEJO IMOJIYyYUI0 B pe3yJibTaTe BO3JCUCTBUSA HA HErO JAHHOU

CUJIBL F =ma

Hanuune yckopeHuss TOBOPUT O TOM, YTO IOJ JE€WCTBHEM CHJIbI MPOUCXOJUT U3MEHEHHE
CKOPOCTH JBIDKEHHMS TeNa. 3HAUNT, BTOPOil 3ak0H HBIOTOHA MOKHO 3aIHCATh: A p = F At

3. IMnyabcoM CHJIbI Ha3bIBAIOT MPOMU3BEACHHUE CHIIbI HA BpeMs e€ aelcTBud. V3meHeHue
UMITYJIbCA TOYKU PAaBHO MMILYJIbCY CHJIBI, IEUCTBYIOIIEH Ha HEE.

4._CucteMa Tell — 3TO COBOKYITHOCTHh B3aHMMOCBSI3aHHBIX MEXAYy co0oil Ten. BHyTpeHnHue
CWJIbl MU3MEHSIOT UMITYJIbChl OTAENbHBIX TEJ CUCTEMbI, HO H3MEHUTh CYMMAapHBI UMITYJIbC
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CUCTEMBI OHU HE MOTYT. IMIyJIbC CUCTEMBI MOTYT U3MEHUTDH TOJIBKO BHEUIHUE CHJIBL, IIPU-
4éM M3MEHEHUE MMITYJIbCa CUCTEMBI COBNAJAECT IO HAIIPABICHHUIO C CYMMApHOW BHEIIHEN
CUJION.

5. 3aKOH COXpaHEHWsl UMIYJIbCA: €CJIM CyMMa BHEUIHUX CHJI paBHA HYJIO, TO UMITYJIbC CH-
cTeMbl coxpaHsercs. HbIMM cil0BamMH,: B MHEPLHUAIBHOM CHCTEME OTCUETA CyMMApPHBIN
UMITYJIbC 3aMKHYTOW CHUCTEMBI OCTA&TCsl MOCTOSHHBIM TPHU JIIOOBIX B3aWMOJEUCTBUAX TET
ATOM CUCTEMBI MEKTy COOOH.

- - - -
M, O+ M, Uy + ... = M U} + M, U] ...
N S— .
70 U MOCJI€  B3aWMOJICHCTBUSA

X0/ padoThI.
. 3AKOH COXPAHEHMUS UMITYJIbCA.

1. PaccmoTpuM IBHXKYIIYIOCS CHCTEMY «YEIIOBEK B TENEKKE»: ¢ Tenexku maccor 70 Kr,
JBUKYILIENUCS CO CKOPOCThIO 1M/C, MpbIraeT Manbuuk Maccoi 50 Kr, IBUTasCh B TOPHU30H-
TaJbHOM HamnpasiieHHH. Kakoi CTaHET CKOpPOCThb TEJIEKKH IOCIE MPbDKKA Malb4MKa, €CIH
OH TPBITAET CO CKOPOCTHIO 4M/C?

BBIBOJ 1O BAAUE: .. uuiiitiitiitt ettt

2. PaccMOTpUM B3aUMOJIEUCTBUE IIAPUKOB.

a) [llapuku olMHAKOBOM Macchl JBUXKYTCS 1O OJTHOM MPAMOM U, ociie aOCOIOTHO HEYIpY-
roro CTOJIKHOBEHHUS. . ..

0) WapuKu OJMHAKOBOM Macchl JBUKYTCS HaBCTpeUdy APYT APYTry M mnocjie abCOJOTHO He-
YIOPYroro CTOJKHOBEHHS. . .

B) IIAPUKU Pa3HOW MacChl ABMXKYTCA HaBCTpeUy APYT APYry, a MOCiIe yOpyroro CTOJIKHOBE-
HUS IIAPUK C MEHBIIIEW Maccou ....

BBIBOJI IO OKCIIEPHMEHTY ... et euteeteeteeiee et et enneeeneenneeaneennes

3. Pemmre 3amady. JIBa mapa ¢ maccamu Mp; = 0,5xr u My = 0,2 Kr ABWXKYTCS MO TWIaj-
KO TOPU30HTAJIBbHOM MOBEPXHOCTH HA BCTPEUY JAPYT APYTY CO CKOPOCTSIMHU V1 = IM/c U 1
= 4m/c. Haiigure nx cKOpocTh V MOCIe HEHTPAIBLHOTO a0COIOTHO HEYNPYTOro yaapa.

KontpoabHas padora no paszaeny «MexaHuka
BAPHUAHT 1

YACTD A (BbIOpaTh NpaBUIIbHBII OTBET)
1. Teno nBUraercst COrjaacHO ypaBHEHUIO x = 2+4t—2t2. Yepes CKOIBKO CEeKyH]I €ero
CKOpPOCTh OyJIeT paBHA HYJIIO?
1)0
2)0,5¢
3)lc
4)1,5¢c
5)2c.
2. MuHyTHas cTpeiika 4acoB B 3 pa3a JJMHHee CeKyHIHoW. Kakoe cooTHomeHue
MEXy JIMHEMHBIMU CKOPOCTSIMA KOHIIOB MUHYTHOW U CEKYHIHOU CTPEJIOK?
1) V=20V 2) V=30V, un 3) V=V 4) V=15V, 5)
V=45V s -
3. JIns Tena, Macchl M, NOKOSILEroCs Ha HAKJIOHHOM IJIOCKOCTH C YIVIOM HAaKJIOHA O,
peakuus Onopsl
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1) mg

2) mg cosa.

3) umg cosa.

4) mg sina

5) 0.

4.I1lnmoTHOCTH JepeBa 600kr/M°, TmotHOCTH BoAbl 1000kr/M3. Kakast wacTp JICPEBSIHHOTO
OpycKka HaxoaUTCs HaJl BOAOW?

1) 0,4V,

2)0,5 Vo

3)0,6 Vo

4)0,7 Vo

5)0,8 Vo.

S. Haiitn yanuHenue npyskusbl xecTkocTbio SOOH/kr, ecnu k HEll MOABECUTH Ipy3
maccoi 1500r

1) 3mm

2)30cm

3)10cm

4)3cm

5)0.

6.Bec uenoseka Maccoii 60KT B Iu(TE, IBHKYIIEMCS C YCKOPEHHEM 6 M/c? BBEpX

1) 960H

2) 360H

3) 10H

4) 54H

5) 66H

7. MuHuManpHass CKOPOCTh, ITPU KOTOPOM JIETYUK MPOUIET BEPXHIOK TOUKY «MEPT-
BOU meTiim» paauycom 160m

1)40m/c

2)80m/c

3)20m/c

4)10m/c

5)5m/c

8. TpamBaii IBUKXETCS TOPU3OHTANIBHO ¢ YCKopeHueM 2,5m/c?. Ha kakoli yroia ot Bep-
TUKaJIU OTKJIOHUTCS IIPU 3TOM HUTh MAasITHUKA?

1) ~ 76°

2) ~ 40°

3) ~ 20°

4)~ 14°

5)~7°

9. Pa3zmepHOCTb paboThl B OCHOBHBIX eauHuiiax CU

1)@
2

2) Kem
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4K2Jl/l
)C

2 2
K2
5) 5

10. Hmmynbc Tena Maccoi 6 KT, IBHKYIIIETOCS CO CKOPOCTBIO 4M/C
Kem
1)2

c

2)10%%
C

3)1,5 &%

C
4)0
5)24 =X

C

11.  Haiitu paboty cuisl 8H, nelicTByromeid Ha Teno moj yriiom 60° Ha myTu 8m
1) 32]1x
2) 64 Ix
3) 55 Tx
4) 76 JIx
5)0
12. ABTomoOMIb Maccoil 1 ToHHa, Tporasch ¢ MecTa, 3a 2¢ mpoxoaut 20M. MomTHOCTh
JBUTATEIIS
1)10xBt
2)10MBrTt
3)20MBT
4)200xBt
5)100xBrT.
13.  Ilpu BbICcTpesnie U3 BUHTOBKM BEPTUKAJIBHO BBEPX MyJisi Maccoi 10r uMeeT cKopocTh
300Mm/c nocturaet BeicoThl 4000M. PaGoTa cuil COMpOTUBIICHHS BO3IyXa
1) 4,5x]Ix
2)90x Ix
3)501x
4)500/Ix
5)45xx.

YACTD B. (narb npaBUIbHBIN OTBET)

1. ABTO Maccoil 1T TporaeTcsi ¢ MecTta U uepe3 5S¢ pa3BuBaeT ckopocTh 10M/c. Cuna
conpotusyieHusa asuxenuss 1000H. Kakosa cuna tsaru nsurarens?

2. JIBa Tena, ABUTasCh HaBCTPEUY APYT APYTy CO CKOPOCTSAMH , PABHBIMH IO MOJYJIIO
V1=V,=10m/c. Tlocine abCOMOTHO HEYNPYTOro yAapa CTajld JABUTaThCSA KaK OJHO IIeJI0e
CO CKOPOCTBIO 5 M/C B HamlpaBJIE€HUH JABHKEHUS NepBoro Teia. OTHOIIEHHE MacChl BTOPO-
r'o TeJla K Macce MepBOro paBHO

YACTbD C. (npeactaBuTh MOATAITHOE PEIICHUE).

1. Huts mMasitHuka ayunon 1M (macca masitHuka 100r), oTKJIOHEHA HA Yroy o OT BEp-
TUKAJIUA ¥ oTHyIleHa. Cuiia HaTSKEHUSI HUTH B MOMEHT MPOXOKICHUSI MaITHUKOM IOJIO-
*eHust paBHoBecus paBHa 2H. Uemy paBeH yron o?

55




BAPUAHT 2

YACTD A (BbIOpaTh NpaBUIBHBINA OTBET)

1. Teno u3 cocTOAHUA MOKOS 32 MEPBYIO CEKYHTy POXOAMT MyTh S. 3a TPU CEKYH/IbI
OHO MPOUIET IIyTh

1)3 S

2)5 S

3)7S

4)9 S

5)12 S.

2. Pamnyc BunTa camonera 2M, BUHT jaenaer 90000/muH. JInHelHas CKOPOCTh Kpai-
HUX TOYEK BUHTA

1)10 m/c

2)20 m/c

3)30 m/c

4)60 m/c

5)900 wm/c.

3. Ha rteno nerictByror Tpm oamHakoBeix cwibl 1o 100H kaxnmasa mox yrimom 120°
IpyT K Apyry. PesynpTupyromas cuina

1)300H

2)200H

3)100H

4)50H

5)0.

4. I'ne Gonpliie BhITATKUBAIOINIAS CUja, NCHCTBYIOIIAsl HA KaMEHb, MOTPYKEHHBINH B
KUIKOCTh

1) GnmKe K TOBEPXHOCTH

2) OnrKe KO JHY

3) poBHO Ha cepenuHe

4) Be3ae OMHAKOBO

5) na nHe

S. KaxoB Bec Tena, moABEIeHHOTO Ha Py )uHE *KecTKocThio 200H/Mm, ecnu npyxuHa
yJUIMHUJIACh Ha 4MM

1)50H

2)800H

3)0,8H

4)400H

5)200H

6. Yckopenune tena maccoit 400r npu cuiie 4H paBHO

1)100m/c?

2)1600 m/c?

3)1,6 m/c?

4)10 m/c?

5)404 m/c?.

1. Bec aBromo6uitst Ha BoruyToM Mocty R=50M npu ckopoctu 18km/4

1)2500H

2)1000H

3)9500H

4)5000H
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5)10500H.

8. C KakuM yCKOpeHHEeM OyIeT CKOJb3UTh 0e3 TpeHHs Iaiidba ¢ HAKIOHHOM IMJIOCKO-
CTH C yTJIOM HaKJIOHa o7

1) gsina

2) g

3)g cos o

4)0

5) g tga

9. Pa3zMepHOCTh UMMyJibca Tella B OCHOBHBIX eauHuiiax CU

1)xrm /c

2) KTM /M

3)krmc

4)krm?/c?

5)krm/c?

10.Tenmo maccoit 4xr nagaet ¢ BbICOTHI 16M. ETo KMHETHYecKast SHEPTHs B KOHIIE MOJIETa
1)0

2)160/1x

3)64]1x

4)640/1x

5)20]1x

11.MomHoCTh aBTOMOOMIIS, ABUKYIIIETOCS CO CKOPOCThIO 72KkM/4 Tipu cuiie Tsru 800H
1)57,6xBt

2)11,1BT

3)40Bt

4)16xBt

5)872Bt

12. [lo ropu3OHTaIBLHON TMOBEPXHOCTH CKOJB3UT Imaiida maccel 200r co CKOPOCTBHIO
10m/c. PaGoTa cuiibl peakiinu omnopsl 3a 2¢

1)201x

2)101x

3)401x

4) 5Tk

5)0

13. 3arparuBaemas MomHOCTh MexaHuzma 600Bt, nmone3nas cocrasmnsier 450B1.KIT/]
MeXaHHU3Ma

1)15%

2)25%

3)50%

4)75%

5)100%.

YACTD B. (natb npaBuibHBII OTBET)

1. B TeueHue Kakoro BpeMeHH CKOpbIA moe3q anuHoil 300M, uaymui co CKOPOCThEO
72xM/4, OyIeT IPOXOAUTH MUMO BCTPEYHOTO TOBApHOTO moe3aa anuHon 600M, naymiero
CO CKOpPOCTHIO 36/4?

2. Bpycok maccoii 0,5 kr npuxats kK BepTukanbHoi ctene cunoir 10H. Kosddunment
TpeHus Mexay Oopyckom u cteHoi 0,4. Kakyro cuity Hago NpHIOXKHUTh K OpyCKy, YTOOBI
PaBHOMEPHO MEPEIBUraTh €r0 BEPTUKAIbHO BBEPX?

57




YACTbD C. (npeacTtaBuTh MOATAITHOE PEIICHUE).

1. Tenexka maccoit 0,8Kr IBMKETCS CO CKOPOCTHIO 2,5M/c. Ha Tenexky xmaayT rpy3
maccou 0,2xr. Paccunrars 3HEPTHIO, KOTOpas Nepelia BO BHYTPEHHIOO NP B3aUMOIEH-
CTBUU TEIl.

Paznen 2. MogekyasipHasi Qu3nKa 1 TEPMOJIUHAMHUK

OcHoOBBI MOJIeKyJIHpHO-KHHeTH‘IeCKOﬁ TCOPUH

KauecTrBennsble 3agaun:
1 (BIIP). I'odbpupoBaHHBI MIIMHAP, B KOTOPOM TOJT 3aKPETUIEHHBIM TMOPITHEM HaXOIUTCS
BO3/lyX, HAUMHAIOT OXJIaXX/1aTh, IOMECTUB B COCY/ C XOJOAHOM BOJ0M (cM. puc.). Kak Oyaet
U3MEHATHCS KOHIIEHTPAUUs MOJIEKYJ BO3/lyXa, a TAKXKE /IaBJICHUE BO3QyXa B LIWJIMHAPE IO
Mepe OXJaXJIeHUA? YCTaHOBUTE COOTBETCTBHE MEXIY (PU3MUYECKUMHU BEIMYUHAMH U UX
BO3MOKHBIMU U3MEHEHUSMU. J[JI1 KaXI0H BETUYMHBI ONPENEIUTE COOTBETCTBYIOIIMM Xa-
pPaKTEP N3MECHEHUS:
1) yBenuuuTcs;

2) YMEHBIIATCS;

3) HEe U3MCHHUTCSL.

3anumure B TaOJIUIYy BbIOpaHHbIE HU(PHI s Kaxaou ¢usndecko BenuduHbl. [udpsr B
OTBETE MOTYT ITOBTOPSITHCSI.

KonuenTpanusi MmoJiekyJ1
BO3/yXa
B WIMH/PeE

/laBJjieHne BO3ayxa B LIU-
JIMHJpe

2 (BIIP). Yactuisl BemiecTBa y4acTBYIOT B HEMPEPHIBHOM TEINIOBOM XaOTHYECKOM JIBUXKE-
Hun. K kakum oObekTaM (razam, KUJIKOCTSM WM TBEPIBIM TeJlaM) OTHOCUTCS 3TO MOJIOXKe-
HUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BelllecTBa?

3 (BIIP). ITonoxxeHus: MOJIEKYJISIPHO-KUHETUYECKOW Teopuu (GOPMYJIUPYIOTCS CIICIYIOMINM
obpazom.

1. BemntecTBO COCTOHUT M3 YAaCTHIL.

2. YacTuiel HAXOJATCS B HEMIPEPHIBHOM Xa0THUECKOM JIBHUKCHUH.

3. YacTuilpl B3aUMOJIEUCTBYIOT JPYT C APYTOM.

Kunkoctu ucnapsTcs npu ao0oil Temneparype. KakuM M3 MonoxkeHud MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUHU CTPOCHUS BEIIECTBA MOXKHO OOBSICHUTD ATOT (hakT?

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

Jlns mcciaenoBaHus 3aBHCUMOCTH JaBJICHHS ra3a OT 3aHHMaeMOIro MM 00bEMa, coOepém
YCTaHOBKY, COCTOSIIYIO U3 COCAUHEHHBIX TOHKUM IIJIAHTOM TO(pPUPOBAHHOTO COCYJla U Ma-
Hometpa. Korna naBnenue rasa B cocyjie paBHO aTMOC(hEepHOMY, CTpEJIKa MaHOMETpa CTOUT
MPOTUB HyJeBOro aeneHus. O0bEM roppupoBaHHOTO COCYJa MOKET M3MEHATbcA. 3mene-
HUEe 00BbEMA Ta3a CBA3aHO C UBMEHEHUEM . Macca Bo3-
IyXa B COCyle He MeHseTcsi. B mpouecce cxaTus raza B COCyA€ INMOKa3aHUs MaHOMETpa
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. Ecnu cxatue MMPOUCXOAUT MCIAJICHHO, TO IIPOLCCC MOXKHO

CYUTATh
CImCOK CJIOB M CJIOBOCOYECTAaHUN

1) rTomaau MOMEePEeYHOro CEUCHHS
cocya

2) BBICOTHI COCYIa

3) ocTarTCs HEM3MEHHBIMU

4) yBeINYMBAIOTCS

5) yMeHbIIIaroTCs

6) aguadaTHBIM

7) U30TEPMHUUECKUM

PacuérHble 3a1a4u:

1. HaitfTu 4ncio MOJIeKyJI B 2 KI' yTJIEKUCIIOTO ra3a.

2. bamnon conepxut 50 1 kucnopona, remmneparypa 27° C, nasnenue 2 Mlla. Haiitu maccy
KHUCJIOpO/a.

3. B 3anasHHOM npoOupke HAXOIUTCA BO3yX MPHU aTMOC(EPHOM J1aBIICHUU U TEMIIEpaType
300 K. ITpu narpeBanuu npooupku Ha 100 °C ona momnyna. OnpenenuTe, Kakoe MaKCH-
MaJIbHOE JIaBJICHUE BBIJIEP>KUBACT MPOOUPKA.

I'padpuueckne 3agauu:
1. Ha pucyHnke m300pakeHbI TPOIECCHl M3MEHCHHS COCTOSIHMS HEKOTOPOW MacChl Tasa.
Hazosute atu nporneccel. M3o6pasute rpaduku npoieccos B ocsx p(T) u V(T).

Vi Vs Y

2. Kakas u3 AByx nuHuUM rpaduka COOTBETCTBYET OOJIbIIIEMY JABICHUIO TaHHOW MacChl HUjie-
AJIbHOTO rasa?
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Voa

-
F

v T
3 (BIIP). B cocyne moa Tspk€mbIM mopiiHeM HaxoAauTcs Bo3ayX. Ha rpaduke npencrabieHa

3aBHCHMOCThL 00BhEMa BO3JyXa OT €TI0 TCMIICPATYPLI.
y

BriOepute [1Ba BEpHBIX YTBEPXKICHHS, COOTBETCTBYIOIIMX JaHHBIM Tpaduka. 3anuiiure B
OTBETE UX HOMEpA.

1) B mporniecce 1-2 BO3ayX CKMMAJTU MPH TIOCTOSTHHOM JaBJICHUH.

2) B niporiecce 2—-3 naBiieHHe BO3/yXa YMEHBIIAIOCH IIPSIMO MPOIOPIIHOHAIBHO H3MEHEHHIO
€ro adCoOJIFOTHOM

TeMIepaTyphbl.

3) B npomecce 3—4 HabII0AaI0Ch H30TEPMHYECKOE PACIIIMPEHUE BO3TyXa.

4) B mporiecce 1-2 naBieHne BO3ayXa YMEHbBIIAIOCH.

5) B mporiecce 3—4 mopIiieHb OMycKaIcs ¥ COBEpIIIaa padoTy IO CHKATHIO BO3IyXa.

Tect mo Teme: «OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPUM»

Bapuanr 1

1.5IBeHre NPOHUKHOBEHUS MOJIEKYJ OJTHOT'O BEHIECTBA MEXKAY MOJIEKYJIAMH IPYTOr0, 3TO...
A. KOHeHCcaIusA

b. miiaBienue

B. muddyzus

2. J1ns ka0l pu3MUecKol BEIUYMHBI M3 CTOJIONA | yKaKuTe enuHUIly €€ M3MEpEeHUs u3
cTosbua 2.

1) JdaBnenue A, x
b. K

2) O0bem B. Ila

3) TepmoauHAMHUYECKasi TEMIIEPATypa .o

3.Kakas u3 nmpuBeIEHHBIX HUXKE (HOPMYIT SIBISETCS OCHOBHBIM YPaBHEHHUEM MOJIEKYISIPHO-
KMHETUYECKOU TEOPUU I'a30B:

A. A= pAV
b. Q=/m
1
B. p== 2
p 3monv
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4.B cocyne Haxoautcs 1 Moib kuciopoaa. CKOJIbKO IPUMEPHO MOJIEKYJ B COCY/IE:

A. 1,2¢10%

b. 18-10%

B. 62107

5.Ins1 Toro 4TOOBI YMEHBIIUTH JABJICHHE UICATHLHOIO Ta3a B 2 pa3a, HaJ0 KOHLIEHTPALIUIO
MOJIEKYJI:

A. YMEHBIIUTH B 2pasa.

b. yBenuuuth B 2 paza. B. ymeHbnTh B 4 pasa.

6.Kakoe 3HaueHue abCOIOTHON TeMIiepaTyphl cOOTBETCTBYET 27°C

A. 300 K.

b. 273 K.

B. -300 K.

7.Ha pucyHke npejcrapiieH rpadyk 3aBUCUMOCTH JIaBJICHUS TaHHOW MacChl UEaIbHOTO Ta-
3a OT TeMIeparypsl. BelOepure y4acTok, rie uaeT u30TepMUUYECKUN Mpo1ecc?

A.l - 2.

b.2 -3.

B.5 -4.

8.Ecnu TemnepaTypa BO3pacTaeT, TO CKOPOCTh ABUKEHUS OPOYHOBCKON YAaCTHUIIBL...
A. BO3pacTaer.

b. ymenbimaercs.

B. He usmensercs.

9.1Iponecc U3MEHEHHs COCTOSIHUS ONPEACIEHHON MAcChl ra3a IpHu IMOCTOSIHHOM JIaBJICHUU -
9TO. ..

A. N30TEPMUYECKHI MPOLIECC.

b. n3o0apHsIii nmporiecc.

B. n30x0pHBII mIporiecc.

10.CkobKO MOJIEKYJ COAEPKUTCS B TPEX MOJISIX BOJIBI?

A. 3 Na.

b. 6 Na.

B. 30 Na.

Bapuanr 2

1. TermnoBoe ABMKEHUE B3BEIICHHBIX B KUJIKOCTH HJIN T'a3¢ YaCTHII, 3TO...
A. KOHICHCAIUI

b. nnaBnenue

B. 6poyHOBCKOE JIBI>KEHUE

2. ]I kaxa0i pu3n4ecKor BEIMUMUHBI U3 CTOJONA 1

KQKUTE €IMHUITY € U3MEpEeHus U3 cToj011a 2.

1) O6BéM A. Ibic
b. ke

2) KonmuecTBO BemecTBa B. monw

3) Macca Il
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3.Kakas u3 nmpuBenéHubix HIbke Gopmyn siBisieTcss ypaBHeHueM MenzeneeBa - Kiamneiipo-
Ha:

A. pv ="TRT
M

b. AU=A+Q

B. Q=cmAT

4.B cocyne Haxoautcsi 1 Moab Bogopojia. CKOJIKO MPUMEPHO MOJIEKYJI B COCY/IE:
A.1,2-10%

b. 1810

B. 6°10%

5.1 TOro 4TtoObl YBEIMYUTH JaBJICHUE WICAIBHOTO raza B 3 pasa, HaJ0 KOHILIEHTPAIHIO
MOJIEKYJI:

A. YMEHBIINTH B 3pasa.

b. yBenuuuts B 3 pasa.

B. ymeHbmuTh B 6 pas.

6.Kakoe 3HaueHne abCOMOTHON TeMIIepaTyphl COOTBETCTBYET 127°C

A. 300 K.

b. 273 K.

B. 400.

7.Ha pucyHke mpejcTaBiieH rpa@uK 3aBUCUMOCTH JaBJICHUS JAHHOW MAacChl UJI€aIbHOTO ra-
3a OT TeMIeparypsl. Beibepure y4acTok, rae unet n3o0apHbsii mpoiecc?

A.1-2. p #
b.2-3.

B.3 4. Vs

-
B

8.Ecnu Temnepatypa Bo3pacraer, ToO CKOpocTh TUPdy3ud ...
A. BO3pacTaer.

b. ymenbaercs.

B. He uzmensercs.

9.1Iponecc M3MEHEHHsI COCTOSTHUS ONPEIEIEHHON MacChl ra3a MpU MOCTOSHHON TEMIIEPAType
- 3TO. ..

A. N30TEPMHUYECKHI MPOLIECC.

b. u306apHmIii mporecc.

B. n3oxopHs1i nporecc.

10. CkoapKO MOJIEKYJ COAEPIKUATCS B ABYX MOJIAX KMCHIopoaa?
A. 2 Na.

b. 4 Na.

B. 20 Na.

Kpurepuu oueHku:

«5» - BBINIOJIHEHBI TTpaBuibHO 10 3a1aHui;

«4» - BBINOJIHEHBI TPABUIILHO 8 - 9 3a7jaHMUIl;

«3» - BBINOJHEHBI IPABUIIBHO 6 - 7 3a1aHU;

«2» - BBINOJHEHBI PABUIIBHO 5 3aaHUN.
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JlagopaTopHas padora: «3yueHune u3onpoiecca B HaeaJbHOM raze»

enb_pabompl. SKCIIEPUMEHTAIBHO MPOBEPUTH W300apPHBIN IPOIECC M BBISICHUTH CIIPaBEl-
141 V2

TUBOCTb COOTHOWICHHA 7= = -
Qbopydosanue; CTEKISIHHAsA TpyOKa, 3amassHHAs ¢ OJIHOr0 KOHIA, ajnuHoi 6600 MM u nua-
MetpoMm 8-10 mm; nmmusapuyeckuilt cocys Bbicotod 600 MM u auametpoM 40-50 MM,
HaIOJIHEHHbIN ropsiueit Bogoi (t = 60 - 80 °C); crakaH ¢ BOAOKW KOMHAaTHON TeMIIEpaTyphl;
IUTaCTUIIMH.
Texnuka 0e30macHOCTH:

[lepen TemM Kak NPUCTYNHUTH K BBIIOJHEHUIO paOOTHI, TIIATEIbHO U3yUUTE €€ OmMca-
HUE, YACHUTE X0[ €€ BblloyHeHus. He ocTaBindiite paboyero mecta 06€3 pa3pelieHus: yunure-
151 Pacnonaraiite npu0Oopsl, MaTepuaisl, 000pya0BaHuEe Ha paboueM MecTe B IOpSAKE, yKa-
3aHHOM yuuTeneM. [Ipu pabote co CTEKISHHBIM 000pYyAOBaHUEM (KOJIOBI, CTaKaHbl, TEPMO-
METpBI U Jp.) cOOII0AalTe OCTOPOKHOCTD, pacnojaraiTe ux Ha paboyeM MecTe Tak, YTOObI
HE pa30OUTh UX U HE YPOHUTH cO cToja. [lpu HarpeBaHuu Kojad U NpOOMPOK HE JAEPKUTE UX
pyKaMH, a HCIOJIb3YyUTE clenualbHble nepxartenu. [Ipu pabore ¢ TepMomMeTpoM OyabTe
OCTOPO’KHBI, HE COKMMAITE €ro KperkKo B pyKax MPU U3MEPEHUH TEMIIEPATypbl KUJIKOCTH, HE
KacanuTeCh UM KPaeB IMOCYBI.
C TexHMKOM 0€30ITACHOCTH 03HAKOMJIEH(A):
Ykazanus K padore.
/151 2asa OaHHOU MACCbl OMHOWeEeHUe 00vema K memnepamype nOCmMosAHHO, ecliu 0asleHue
eaza He MeHAemcA.

%
7 = const mpu p = const.

Credosamenvho, 00bem 2a3a JUHENHO 3a8UCUN OM MeMNnepamypvl Npu NOCMOSIHHOM 0dsJie-
Huu: V. = const - T.

UtoOBI TIpOBEpHUTH, BBITIOIHSACTCS JIn 3akoH ['eit — Jltoccaka, JOCTAaTOYHO HM3MEPHUTH
00bEeM U TEMIIepaTypy raza B JBYX COCTOSHHUSX IPU MOCTOSHHOM JIaBJICHUH W IPOBEPHUTH

v, T
CIIPaBEJIMBOCTH PABEHCTBA V—1 = T—1 DTO MOXHO OCYIIE-
2 2

CTBUTH. Vcnonb3ys B kauecTBe raza BO3AyX MpU aTMO-
chepHOM J1aBIICHUHU.

OTtHouleHre 00bEMOB BO3/yXa B TPYOKE B IEPBOM
U BO BTOPOM COCTOSIHUSIX MOKHO 3aMEHUTh OTHOILIECHU-
€M BBICOT BO3IYIIIHBIX CTOJIOOB B TPyOKE B ATHX COCTO-

SHUSIX, €CJIM CeYeHUe TPYOKH MOCTOSHHO MO BCEU JIJTMHE

(V1 _SL L
Vs, Sl, Ly

OTHOILICHUS

). [ToaTomy B pabote cienyeT CpaBHUTH

lh, _Tq
I, Tg
Jnuna 6030yuinoco cmonba uzmepsemcs IUHEeUKol, memMnepamypa - mepmomempom.

Xoxa paboThi:
IIpuBeauTe BO31yX B TPyOKe B epBO€E COCTOsIHUE (PHC. a):
1. Usmepste muny (l1 = ) CTEKJITHHOM TPYOKH.
2. Haneiite B umMHapuyecKuii cocy ropsuyto Boay (t~ 60 - 80 °C).
3. Omycture B cocy/ ¢ ropsideit BOJoN TpyOKy (OTKPBITHIM KOHIIOM BBEPX) U TEPMOMETP Ha
3-5 MHH 10 YCTaHOBJIEHHUS TEIUIOBOro paBHOBecHs. [l0 TepMOMETpY CHSTH MOKa3aHUS
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6. Msmepsre mmny (l2 =

temmeparypsl (t1 = ).

3anmosiauTe Tad My Ne 1.

IIpuBeauTe BO31yX B TPyOKe BO BTOpPOe COCTOsiHUE (pHC. 0, B M1 I):

5. 3akpoiTe OTKpBITBIN KOHEI] TPYOKH TUIACTUIIMHOM, TIEPEHECUTE €€ U TEPMOMETP B CTaKaH
C BOJIOW KOMHATHOW TemnepaTypbl. CHUMHTE MoKa3aHus Temreparypbl (t2 = ),
Korja TpyOKa NepecTaHeT 3aloHAThCS BOJOM, MOCE YAaIeHUs MIaCTUIINHA.

) BO3AYIIHOIO CTOJ0a B TPyOKe.

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 | nozpeu- omcuema | JomHas
l1, mm mpyoxe | nepsom co- | emopom HOCMb u- | JuHelku | nozpeut-
l2, mm cmosiHuu | cocmosanuu HeuKuU Aol y mm HOCMb
t1, °C t2, °C Aul , um JUHEUKU
Al =4,
+ Aol, mm
7. Paccunraiite 3nauenus T1 u T2 ucnonssys gopmyny T(K) =t (°C) + 273(°C):
Ti=t +273°C= ;
T2 = tl +273°C =
3anmosiHuTe Tad My Ne 2,

Abconromuas Abcomomnan | Abcomomuasn un- | Abconromuas no- | Maxcu-
memnepamypa | memnepamypa | cmpymenmanvHas | epewHocms om- | manvHas
8030yxa 6 8030yxa 8 NnO2PeuHOCMb cuema mepmo- abco-
mpyoxe 6 nep- mpyoxe 60 mepmomempa Mempa JIIOMHAs
som cocmosinuu | emopom cocmo- | AuT = At +273°C AoT =Ad,t + nozpeu-

T, K AHUU , K 273°C, K HOCMb
T, K mepmo-
Mempa
AT =A4.T
+4,T,
K

. I, T
8. PaccumraiiTe OTHOIICHHUS 1_1 u—:

2 T
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3anmosHuTe Tadaumy Ne 3.

Omuocumenvnasa | Abconomuas Omuocumeino- Abcontomuas
NnO2PeuHOCMb NnO2PeuHOCMb Has nozpeut- nO2PEeuHOCb
hL uzMepeHus om- usmepenust T1 | nocmo usmepe- | usmepenus om-
ly l T, Ty,
HoweHus -L: OMHOWEHUA HUSL OMHOWEH U HowLehus =X
I Iy, T, T,
£ 1y = m4, L’ T2 vt
(0 L L A _ AT Ty
2 1 & T1 - +
( (I T 7 T,
% lz Tz 1 — - .
[ AT - €
—_ 1 & J— TZ ( Ty
_ —_— 1 y
I, (D T2
2 0
Y0

l T o
9. CpaBHI/ITe OTHOILICHUA l_l 15 T_l W HAITMIIWUTC BBIBO O CIIPABCAJIMBOCTH 3aKOHA I'eii-
2 2

JItoccaka
BBIBO:

OCHOBBI TEPMOTUHAMHUKH

Bonpochl 151 00Cy:KIeHUsA. BHYTPSHHSS dHEPTUs HUJICaIbHOTO ras3a, pabora rasa, KoJu-
YECTBO TEIJIOTHI, TETNIOEMKOCTb, YJIeIbHAs TETUIOEMKOCTD, aIia0aTHBIN IpoIiecC.
3aKOHOMEPHOCTU: ypaBHEHHE TEIUIOBOrO OajnaHca, MEPBOE HAYAIO0 TEPMOJAMHAMUKH,
KIII TenoBoro asurarensi, BTOPO€ HA4YaJI0 TEPMOJAUHAMUKH.

IpuHOUNbI JeHCTBUSA TEXHUYECKHUX YCTPOMCTB: TEIUIOBOTO JBUTATEINS, XOJIOAWIHLHOU
MaIlliHbI

KauecTBeHHEBIE 3a1aun:

1. MenHas u xene3Hasi 3aKIENKA UMEIOT OJMHAKOBYIO MacCy M HA4aJIbHYIO TEMIIEpaTypy.
Wx omyckaioT B BaHHY C OOJBIIMM KOJMYEeCTBOM Boibl. Kakas u3 3akn€mnok ObICcTpee
OXJIAIUTCS?

2. [Touemy OBICTpBIE PEKH €II€ HE 3aMep3at0T Ha MOPO3€ B HECKOJIBKO IPalycoB?

3. [Moyemy TemIOEMKOCTh MCANTHHOTO Ta3a MpU U300apHOM MpoIecce OOJIbIIE, YeM MPHU
HM30XOPHOM?

PacuéTHrble 3agaun:

1. Onpenenure BHyTPEHHIOK 3HEPTUIO 3 MOJIb OJTHOATOMHOT'O HJICAJIBHOTO ra3a Mpu HOp-
MaJIbHBIX YCIIOBHSIX.

2. B umimHape TEIUIOBOrO JBMIATENs ras, HaXOIACh IOJ MOCTOSHHBIM AaBieHuem 3-10°
I1a, coBepinn padoty 0,4 x/[>x. Hackonbko yBenuuuics 00bEM rasa B 3ToM mpoiiecce?

3. B xone Hekoroporo npoiiecca ra3 oraain 500 Ik TemioThl, COBEPIIUB IPU 3TOM padoTy
200 JI>x. Hackonpko yMEHBIIMIIACh BHYTPEHHSSI SHEPTUA raza B 3TOM npouecce?

4. B npouecce pacimpeHuss 1 MOJIb pa3peKEHHOro refMsl €ro BHYTPEHHSISI SHEPrus BCE
BpeMs ocTaércsi Hen3mMeHHou. Kak u3MeHsroTcs: npy 3ToM (YBEIMYHUBAETCS, YMEHbIIAETCS,
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HE U3MEHSETCs) TeMIepaTypa rejus, ero 1aBjieHue u 00bEM?

5. NneanbHbI OJHOATOMHBIN ra3 KOJIUYECTBOM 6 MOJIb HArpeBarOT Ha 100°C. B sTom
npoiiecce ra3 pacmmupsiercs, copepmms padory 500 k. Kakoe konnyecTBO TEMIOTHI MO-
JIy4uII raz?

6. TerioBasi MalMHa 3a OJWH LUK MMOJYy4YaeT OT HarpeBaresis KOJIUYeCTBO TErioThl 500
JIx u coBepiaetr padboty 200 J[>x. Kakoe koinuecTBO TEMIOTH OHA OTAAET XOJOANIBHUKY
3a TpU HUKIa?

7. B uieansHOM TEIIOBOM JBHraTese Temreparypa Harpesarens 1200°C, a temneparypa
xonoaunbEuka -10°C (MuHyC mecaTs rpamycos mo mkane Llenscus). Uemy pasen KIIJI
ATOTO JIBUTATENs?

['paduueckue 3agaun:
1. UneanbHblt Ta3 IEPEBOJAT U3 COCTOSIHUSA | B cocTosiHue 3 Tak, Kak MOKa3aHO Ha rpa-
(urKe 3aBUCUMOCTH JaBJICHUS ra3a oT 00bEMa.

Py .
301 3
2p[l‘ - 1 9

FPot ‘

—
0 Vo 20 V

Yemy paBHa paboTa raza B mpormecce 1-2-37?

2. Ha rpaduke mnokazaHa 3aBUCHUMOCTb TeMIepaTyphsl | BemecTBa oT BpeMenu t. Bere-

CTBO paBHOMEPHO HarpeBajim OT MoMeHTa BpeMeHu t = 0 o t= to. I[lToTom HarpeBaTenb BbI-

KIIOYHUIN U BCIICCTBO PABHOMCPHO OXJIAXKIAJIOCh. B HauanbHBIM MOMEHT BpPECMCHH BCILIC-
CTBO HaXOJWJIOCHh B KPUCTATINIMYCCKOM COCTOSHHH.

o
T
o
o

BriGepuTe Bce BEpHBIE OTBETHI.

1) B MomeHT BpeMeHH t= tp BEIeCTBO HAXOUIOCH B Ta3000pa3HOM COCTOSIHUU
2) [Ipoueccy miaBieHUs COOTBETCTBYET y4acTOK rpaduka 2-3

3) Ha ygactke rpaduka 5-6 mpoucxoaui mporecc KOHASHC A mapa

4) B Touke 6 BelIECTBO HAXOAUIOCHh B KPUCTAINTIMYECKOM COCTOSIHUU

5) Ha yuactke rpaduka 2 — 3 BHyTpEHHSSI SHEPI'Hsl BEIIECTBA HE U3MEHIACh
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Tect mo Teme «OCHOBBI TEPMOAHUHAMM K

Bapuanrt 1

1.JIns xaxmoit pru3ruecKkod BEeTMYMHBI U3 CTONMONA | yKaXuTe eqUHUILY €€ U3MEPEHUS U3
crosibua 2.

Cronb6er 1 Cronben 2

1. Koimm4yecTBO TEMIOTHI A. JIx

2. JlaBieHue b. M°

3. O6BEM B.B

I'.I1a

2.YCTaHOBUTE COOTBETCTBUE

Cronber 1 Cronber 2

1. ITepBblii 3aKOH TEPMOIUHAMUKHI A. Q=cmAT
2.KoJM4ecTBO TEIUIOTHI, MOTJI0IIaeMOe b. AU=A+Q
TEJIOM IPU HarpEeBaHUU B. A=F s cosa
3. PabGoTa B TepMoniHAMUKE I'. A=pAV

3. Kak n3mensieTcst BHyTpEHHsIS DHEPTHUS UACATBHOTO Ta3a, eCIM TeMIIepaTypa Bo3pacTaeT
A.yObIBaer;

b.Bo3pacraer;

B. He u3meHnsercs

4. Kakve u3 Ha3BaHHBIX MEXaHU3MOB SBJISIIOTCS HEOTHEMJIEMBIMU YaCTSIMHU JIFOOOTO TeIl-
JIOBOTO JIBUTATEJIS

A.TIOpIIEHB;

b.xonogunpHUK;

B. Harpesarenp

5. B kakom mporiecce KOJIUYECTBO TEIUIOTHI, MIEPEJaHHOE ra3y, paBHO pabOTe, COBEPIIICH-
HOU razom?

A. B H30TEPMUYECKOM;

b. B annabartHoM;

B. B uz06apHom.

6. Uemy paBHa paboTa, COBEPILIECHHAS Ta30M IIPH MIEPEXOJIE U3 COCTOSHUA | B cocTosHuE 2.
P,MNa
goof--+ 2
400

> M3

| |
| |
| |
L
[ 2 4 6

A. 0;

b. 3200 JIx;

B. 2400 [Ix.

7. I'a3zy nmepenano konuuecTBo TernoTsel 300/[>k 1 BHEIIHKE CHIIBI COBEPLIMIIN HAJ HUM
pabory 100/>x. YeMy paBHO U3MEHEHHE BHYTPEHHEHN SHEPTUU rasa.

A. 0;

b.1001x;

B. 400/1x

8. TerutoBass mMammMHa MOJIydaeT 3a LMK OT HarpesaTesss KOJIW4YecTBO TeruioTel 100
JIx, a otnaer xonoawibHUKy 40/[x. Yemy pasen KII/] mammHsL.

A. 60%;

b. 40%;

B. 4%.
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9. BHYTpeHHSIH SHEPIrusgd HUACAJIbHOTO OJHOATOMHOI'O rasa IpsMO IPOIIOPpHHOHAJIbHA

Macce rasad ...

A. MoJIsIpHOH Macce.

b. TepmoamHaMuyeckon TeMnepaTrype;
B. pabore rasza.

10.
MOPIIHEM ...

A. MEXaHUYECKOI SHEPrUH.
b. nBmxeHud;

B. Tenonepenaumn

Bapuant 2

IIpn cxxatnm rasa ero BHYTPEHHSS JHEPIUs yBEIMYMBACTCS 34 CUET COBEPUICHUS

1. JIns ka0 BEIMUMHBI U3 CTOJIONA 1 yKaOKHUTE eIUHMIYY €€ H3MEPEeHHE U3 CTOJ011a

2

Cronberr 1

1. Pabora

2. TepMoarHamMu4ecKas TeMIiepaTypa
3. JlaBieHue

I'.ITa

2. VY cTaHOBUTE COOTBETCTBHE
Cromnoerr 1

1. BHyTpeHHss SHEprus u. ra3a

B.B

2. KonuuecTBO TEIJIOTHI, MOTI0IaeMOe

IIpH IIABJICHHUHA

3. KIIJI npeanbHOro TEIJIOBOIO JBUTATEIIS

Cronber 2
A K
b. Ix

Cronber 2

A. Q=-Am

B.U =S+ MRy
2 M

B.Q=cmAT

Ty —Tx

I'.n=
n T,

3. Kaxk n3mensieTcss BHyTpEeHHsISl JHEPTrusl, €CIIM TeMIIepaTypa yObIBaeT

A. yObIBaeT;
b. Bo3pacraer;
B. He uzmensercs

4, Pabouum TeI0M TEIIIIOBOTO ABUIaTCIIA ABJISACTCA:

A. XUIKOCTb
b. TBepnoE TENO;
B.T'a3

5. B KaKOM IIPOHOCCCC M3MCHCHUC BHYTpeHHeﬁ 9HCPIuu CUCTCMbI PABHO KOJMYCCTBY

MEePEIAHHON TETIIIOTHI
A. B H30XOpHOM;

b. B agnabaTHOM;

B.B uzob6apuom

6. Yemy paBHa paboTa, COBEpILIEHHAs ra30M MpU NEPEeXoje U3 COCTOsIHUS 1 B cocTos-

HHUE 2
A.0

b. 4001x;
B.6001x
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P,Na,
300

2

200 - - 7——»

100

1
l l

EIN

1 2 3 vwm

7. I'a3y nepenano konuyectBO TemIoThl 100 /I 1 BHYTpEHHHE CHIIBI COBEPIIMINA HAL
HuM padoty 300/]x. Uemy paBHO u3MEHEHHE BHYTPEHHEN SHEPTUHU ra3a.

A.0

b. 1001x;

B. 400/1x.

8. TennoBas MalmMHa MOJy4aeT 3a LUK OT HarpeBaresss Konu4ecTBo TernoTsl 100/ [x
u otnaet xonoauiabHuKy 60/[x. Yemy paBen K11l mammHsl.

A. 60%:;

b. 40%;

B. 4%

Q. Mepoii sHepruu, noxy4aeMon UM OTAABaEMOM TEJIOM B pe3yJIbTaTe TeIIo0OMeHa,
CIIy>KUT (pr3HUecKas BEITUUHMHA, Ha3bIBaeMas ...

A. paboToii.

b. KOIM4eCTBOM TEIUIOTHI.

B. MoIIHOCTEIO.

10. IIpomecc mepenayn BHYTPEHHEW YHEPTUU O€3 COBEPIICHUS MEXaHUYCCKON pabOThI
Ha3bIBACTCA ...

A. paboToil.

b. KOTu4YecTBOM TEIJIOTHI.

B. TennooOMeHOM.

Kpurepuu ouenku:

«5» - BBINIOJIHEHBI NMpaBUIbHO 10 3a1aHU;
«4» - BBITIOJIHEHBI TTPABUJIBHO 8 - 9 3a1aHUi;
«3» - BBINIOJIHEHBI MPABUJIBHO 6 - 7 3a1aHUM;
«2» - BBIIOJHEHBI MPaBUJIbHO 5 3aJlaHUM.

ArperatHblie COCTOSIHMS BellecTBa U (a3oBblie Mepexoabl

Bomnpocs! 1151 00Cy:KIeHUs . MCTIapeHre U KOHICHC AW, HACBIIICHHBIN Mmap; abCoI0THAS U
OTHOCHUTEJIbHAS BIAXKHOCTh BO3/1yXa; TOYKA POCHI; KUTIEHUE; KPUTUUECKOE COCTOSIHUE Bellle-
CTBa; MEPErPETHIN Map; MOBEPXHOCTHBIA CJION KUAKOCTH, SHEPTUSI MIOBEPXHOCTHOIO CJIOS;
OJIMKHUYN TTOPSI0K; TOBEPXHOCTHOE HATSHKCHHUE; CMAaYMBAHNE; KATMJUSIPHBIC SIBIICHUS;, KPH-
CTaJUTMYeCKUe U aMop(HBIE TeNa; TiacTudeckas (octaTouHas) aedopmarus; MEXaHUIeCKHe
CBOMCTBA TBEPABIX TeN; KOIPDUIIMEHT JIMHEHHOTO paciupeHus; KodhGuiueHT oo0bEMHOTO
paclIMpeHust; TUIaBJICHUE U KPUCTAILTA3ALUS.

3aKOHOMEPHOCTH: CBOICTBA HACHIIIEHHOIO apa; 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT
JABJICHUSI; OMNpPEACICHUE OTHOCUTEIBbHOM BJIAXKHOCTH BO3ayxa; 3akoH ['yka; nuarpamma
PACTSKEHUS; TEINIOBOE PACUIMPEHUE TBEPBIX TEJ U KUIKOCTEM.

IIpakTHYeckoe MpUMeEHEHHE TIEPErPETOro Napa B TEXHUKE; B TOBCEAHEBHOM XU3HU (DU3u-
YECKUX 3HAHMI O CBOMCTBAaX ra3oB, XKUJKOCTEW M TBEPJbIX TEN;, y4eT pacIlUpEHHUs rasa B
TE€XHUKE;
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IpuHnMnel gelicTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: MpUOOPOB Il Onpeene-
HUSI BJQXKHOCTH BO3yXa

KauyecTBeHHbI€ 3a1auM:

1 (BIIP). IIpu npoekTupoBaHUM OOJIBIIUX MOCTOB HEOOXOJIUMO YUUTHIBATH BO3MOXHOCTh
nepenaaa Temmepatyp B npenenax oT —40 °C ngo +60 °C B TeueHue roja. Takue mepenaasl
BBI3BIBAIOT 3aMETHOE M3MEHEHHE OOIel MJIWHBI MOCTa, W, YTOOBI MOCT HE B3JIBIOJIMBAICS
JIETOM M HE UCIBITHIBAJ MOIIHBIX HATPY30K «HA Pa3pbiB» 3UMOM, €ro COCTaBIIAIOT U3 OT-
JENbHBIX CEKIUU, coeluHsas ux OydepHbIMU couwleHeHUsMU. Kakoe siBieHHWE yUWUTHIBAIOT
IpU MPOEKTUPOBAHUU MOCTOB, BBOJIs1 Oy(pepHbIEC COCTUHEHMUS?

2 (BIIP). 3umoii cT€kia NBHXKYIIETOCS aBTOMOOWIISI MOTYT M3HYTPU «3allOTEThY J1aKe B
cyxyro noroay. CTOUT OTMETUTh, UTO YEM MEHBUIE JIFOJCH B CAJIOHE M YEM MEHBIIE OHU
pa3roBapuBarOT, TEM MEIJIEHHEE BJara ocelacT Ha CTEKIax. biaromaps KakoMy SIBICHUIO
MPOUCXOJUT «3aM0TEBAHUE» CTEKOI UBHYTPHU?

3 (BIIP). B nepechlilieHHBIN pacTBOp MOBAPEHHOMN COIM OMYCTHIM IIEPCTAHYIO0 HUTh. Yepe3
HEKOTOpOE BpeMs Ha HUTH 00pa30BaJIMCh TBEPbIC YacTHUIlbl coiii. Kakoe siBieHue HaOIto0-
1aJIOCHh B 9TOM ONBITE?

4 (BIIP). IlpounTaiiTe TEKCT M BCTaBbTE HAa MECTa IMPOITYCKOB CJIOBa (CIIOBOCOYECTAHMS) U3
NIPUBEIAEHHOTO CIIUCKA.

JIBa MOJBIX, TEPMETUYECKH 3alasHHBIX IIapa COCIUHEHBI TPYOKOM, Kak MOKAa3aHO Ha pHU-
cyHke. Bo3ayx u3 mapoB oTkayaH. B BepxHeM miape HaxoAUTCS HEOOJBIIOE KOJIMYECTBO
BOJbI. EClM HY>KHUH ITyCTOM 1Iap MOMECTUTD B KUIKHI BO3/IyX, TO Y€PE3 HEKOTOPOE BpPEMS
BOJIa B BEpXHEM IIape 3aMEP3HET. DTO OOBACHSIETCS TEM, YTO M3-3a OXJIAXKJICHUS] HUXKHETO
mapa B HEM HaUMHAIOT . DTO BBI3BIBAECT B
BEPXHEM IlIape . IIpu sTOM TemnepaTypa BOJbI B
BEPXHEM IlIape

Cnucok 0B (CI0BOCOYETAHU )
1) HarpeBaThCs BOJSHBIC TTAPbI
2) KOHJACHCUPOBATHCS BOJISHBIC TIAPbI

3) ucnapenue BOAbI ’ ‘
4) mOBBIIICHNE KOHIICHTPAIIMH BOISHBIX Ta- '

poB

5) moBbIIIAETCS

6) IOHMKAETCS

7) ocTaéTcsi HeU3MEHHOM

5 (BIIP). 'epMeTUyHO 3aKpBITHIN COCY, YACTUYHO 3aMOIHEHHBIM BOJOU, JJIUTEIHLHOE BpE-
Msl XpaHUWJICS TP KOMHATHOM TeMrepartype, a 3aTeM ObLI IepecTaBiieH B XonoauibHuK. Kak
U3MEHSTCS B XOJIOJWIBHUKE MIOTHOCTh BOJASIHOIO Mapa, OTHOCUTENbHAS BIAXHOCTh U a0-
COJIFOTHAs BJIAXKHOCTh BO3.lyXa B cocyne?

JIns Ka)X0M BEJIMYUHBI ONIPEAEIUTE COOTBETCTBYIOIINUN XapaKTep €€ U3MEHEHUS:

1) yBenuuuTcs;

2) YMCHBIINTCS;

3) He M3MEHUTCS

[notHOCTH TIApa OTHOCUTENbHAS BIAKHOCTh AOcoroTHas BIAXXHOCTD

6 (BITP). CucteMbl TpyO BOJSHOTO OTOILJICHHS BCEr/ia CHAOXKArOTCS pacIIUPUTEIIbHBIM Oa-
KOM, TPUCOCIMHEHHBIM K CHCTEME OTOIUICHHSI W cooOmarmmmMcs ¢ atmochepoit. [lpu
HarpeBaHUM BOJBI B TpyOax OHA YACTUYHO MEPEXOJIUT B PACIIUPHUTENBHBIN 0aK, U TPyObI HE
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pa3peiBaeT. Kakoe siBjieHME MOXKET MPUBECTH K pa3pblBy TPyO MPU OTCYTCTBHM PACIIUPH-
TEIbHOro Oaka?

7 (BIIP). I'a3 HarpeBaroT B 3aKphITOM COCY/JI€ C MPOYHbIMU CTeHKaMH. Kak Ha3bpIBaeTCs Npo-
1IECC TAKOI'0 HarpeBaHus rasa’?

8 (BIIP). B Tabnuiie npuBeneHbl TEMIIEPATYPHI TUIABICHUS U KUIIEHUS HEKOTOPBIX BEILIECTB
IpY HOPMAJILHOM aTMOC(EpPHOM JaBJICHUH.

BemecrBo Temneparypa niiaBjieHust Temneparypa KuneHus
XJ1op 171 K -34 °C
Crupt 159 K 78 °C
PTyTh 234 K 357 °C
Hadramun 353K 217 °C

Kakoe(-ue) u3 gaHHbIX BemecTB OyeT(-yT) HAXOAUTHCS B KUJIKOM COCTOSIHUM TMPU TEMIIe-
patype 360 K u HopmanbHOM aTMochepHOM TaBIeHUN?

PacuéTHble 3aga4n:

1. U3 450 r BoasiHOTO Tapa ¢ Temneparypoit 373 K obpazoBanack Boja. CKOJIBKO TETUIOTHI
IIPU 3TOM BBIIEIIAIIOCH?

2. 3akpeIThiii cocyn oobeMoM Vi = 0,5 M° comepxkut Boay maccod m = 0,5 xr. Cocyn
Harpenu 1o temmeparypsl t = 147 °C. Ha cKoJIbKO cleayeT U3MEHUTh 00bEM COCya, YTOOBI
B HEM COJEPKAJICS TOJIBKO HACBIIIECHHBIN nap? JlaBieHne HACBIIEHHOTO Iapa IIPU TEMIIe-
patype t = 147 °C paBHO pu.=4,7 * 10° I1a.

3. OTHOCHUTENbHAA BIAXHOCTh BO3JYyXa B 3aKpPBITOM cocyle npu temmeparype t1 = 5 °C
paBHa @1 = 84 %, a ipu Temnepartype t, = 22 °C paBHa @2 = 30 %. Bo ckonbpko pa3 masie-
HY€ HACBIIIEHHOTO TTapa BOJBI IPH TeMITepaType ty OOJIbIIe, UeM IpH TeMIreparype t;?

4 (BITP). B xybuueckom MeTpe Bo3ayxa B momelnieHun npu temmeparype 18 °C Haxoaurcs
7,7 T BonsgHBIX mapoB. [1onb3ysachk TaOauUIEH MIOTHOCTH HACBIIMICHHBIX IMApOB BOBI, OIMpe-
JEJIUTE OTHOCUTEIBHYIO BIAXKHOCTh BO3yXa.

t, °C 16 17 18 19 20 21 22 23 24 25
p, 1072 kr/m® 1, 6| 145|154 | 163 | 173|183 | 194 | 2,06 ,18 | 2,30

3

I'papuueckue 3agaum:
1 (BIIP). Ha pucyHke npeacTtaBieH rpaduk 3aBUCUMOCTH TEMIIEpaTypbl cepeOpsiHON AeTa-
JU OT BpeMeHM e€ HarpeBaHusi. MOIIHOCTh HarpeBaresns nocrosiHHa. l[lepBoHayansHO ce-

pedpo HaAXOIUIOCh B TBEPIOM COCTOSHUMU.
t,°C |

|
|
|
|
|
|
|
>
L4

" o

P

"
T T

5 10 15 20 25 30 1, mMun

BriGepute aBa BEpHBIX YTBEPXKIACHHS, COOTBETCTBYIOIINX JaHHBIM Tpaduka. 3anuIimnTe B
OTBETE X HOMEPA.

1) TemmepaTypa 1iaBieHus cepedpa cocrapisier 962 °C.

2) B mpomexxyTok BpeMeHH OT 12 10 18 MUH. BHYTpEHHSISI SHEpPrUs cepedpa He N3MEHSETCS.
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3) st miaBnieHus cepeOpsiHOM JeTanu MoTpeOoBaNIOCh 0O0JIbIIEe KOJIMYSCTBO TEILIOTHI, YeM
JUIs1 TalibHEHIero HarpeBanus pacmiasa Ha 400 °C.

4) Yepes 15 muH. 1mociie Hadajia HarpeBaHUs BCE cepedpo emé HaXOAMIOCh B TBEPIOM CO-
CTOSTHUH.

5) Uepes 20 MuH. TI0CTIC HaYaia HarpeBaHUs cepeOpPO HAXOAMIOCH B KUIKOM COCTOSIHHH.

3ama4yu HA MeTOAbI HAYYHOT'O MIO3HAHUA:

1 (BIIP). C momoIipi0 ICUXPOMETPUUECKOTO TUTPOMETPA MPOBOJAWINCH U3MEPEHUSI OTHO-
CUTEJBHONW BJIAXKHOCTU BO3[yXa B IMomenieHuH. [lorpemHocth u3MepeHuil Temneparyphbl
paBHa LIEHE JICJICHHS Kbl TEpMOMETpa (CM. PUC.).

3anuImMTe B OTBETE MOKA3aHUS CYyXOr0 TEPMOMETPA € YUETOM MOTPEIIHOCTH U3MEpeHU. B
OTBETE YKAKUTE 3HAYCHHUE U MOTPEIIHOCTh U3MEPEHUs CIUTHO Oe3 mpobena. OTBET nmpuBe-
mute B °C.

2 (BIIP). Bam HE00X0IMMO UCCEN0BATH CUITY, HEOOXOUMYIO JJIsl OTPhIBA OT TOBEPXHOCTH
KUJIKOCTH, CMAYMBAEMOT0 3TOU JKUJIKOCTBIO, TUCKA B 3aBUCUMOCTH OT IUIOTHOCTH JKHJIKO-
ctu. UMeetcs crnenyromiee o00pya0BaHue:

— JUHEHKA;

— JICPEBSHHBIN JUCK C KPEIJICHUEM B LIEHTPE;

— HEOTpaHUUYEHHBIN HabOp U3 TPy30B, Macca Kaxaoro 1 r;

— IITaTUB C HUTBIO, OJIOKAMU U MOABECOM JJIsl JUCKOB U JIETKOW Yalliei s Tpy30B;

— IIATh EMKOCTEHU € KUIKOCTIMU U3BECTHBIX IUIOTHOCTEH.

OnummTe NopsAAOK NPOBEIECHUS UCCIEIOBAHUS.

B otsere:

1. 3apucyiiTe WM ONMUIIUTE SKCIIEPUMEHTAIBHYIO YCTAaHOBKY.

2. OnuIuTe nopsiioK AeHCTBUM MPU TPOBEICHUH UCCIEA0BaHUS.

3 (BIIP). Yuutens Ha ypoke 3aKpbll MpoOKOH KOOy M uepe3 IIJIAHT MOJCOSTUHUI €€ K
KUJIKOCTHOMY U-00pa3zHoMy MaHOMETPY (CM. puc.). 3aTeéM OH MOMECTUJT KOOy Haj OrHEM
CIIUPTOBKHU ¥ OOpaTWJI BHUMAaHUE YUalIuXcs Ha MOKa3aHUs MaHOMETpa.

C kaxoii 1enbto ObUT TPOBEAEH TAHHBINA OTBIT?
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Tect no Teme «CBoiiCcTBA MAPOB, KUAKOCTENH M TBEPABIX TEJ»

Bapuanr 1
1. Jns xaxaoi pusmdeckoi BeTWUYMHBI U3 cTONIONA | yKakuTe enuHUIly e€ M3MEpEHUs U3
cronbua 2.

Cronoerr 1 Cronoer 2
1) Mexannueckoe HanpsKeHHUe A. Tx
b. K
2) Ilnomaae monepeyHoro ceYeHus B. lla
3) TepMoauHaMHu4decKas TemMrepaTypa | TR

2.B MpoHeccCC HArp€BaHus BCIICCTBO IICPCXOAUT U3 TBCPAOTO COCTOAHUA B )KUJIKOC, a4 3dTCM
razoo0pasHoe. Kakoii y4acTok COOTBETCTBYET MPOIECCY HarpeBaHusl TBEPAOTO Tela
A. 1-2;
b. 2-3;
B. 3-4
T

t

3. Brizensercst wiim morjomaeTcs TEIioTa Mpy IUIaBJICHUN

A. BoICTISICTCS,

b. nornomaercs;

B. He BoIfEISICTCS M HE TIOTJIOMIACTCS

4. Kakum u3 nepeyncieHHbIX HIKE CBOMCTB 00s3aTeIbHO 00J1a1aeT KpUCTAILI?
A. TBEpIOCTb;

b. anuzorponus;

B. uzorponus.

5. Kaxkast n3 mpuBenéHHBIX HUXKE (HOPMYIT IPUMEHSIETCS IS BEIYMCICHUS KOJUYECTBA
TEIUIOTHI, MOTJI0NIAEMOTO TEJIOM MPHU MIABJICHUU

A. A= pAV

b. Q=Am

1
B. p==mnv?
p 3Mo

6. Ecnau atmMocdepHoe naBiieHHE MOBBICUTCS, TO TEMIIEpaTypa KUIEHUS BOJbI B OTKPHI-
TOM COCYJE ...

A. BO3pacrer.

b. ymenbmmmTcs. B. HE U3MEHUTCA.

1. Kakoe u3 mepeuyuciaeHHbIX HUXE (PU3NUECKUX CBOWCTB KpPUCTAJIJIA 3aBUCHUT OT BBI-
OpaHHOTO B KpUCTAJLJIC HAMPABJICHUS:

1) MexaHnyeckas MpOYHOCTb,

2) 3JIEKTPUYECKOE COPOTUBIIEHUE,

3) TemIOnpOBOAHOCTh?

A. Tonbko 1.

b. Tonbko 2.

B. Bce Tpu cBoiicTBa.
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8. CpaBHUTE 3HaUY€HUSI TEMIEPATYpbl KUIEHUS BOABI B OTKPBITOM COCYZE Yy OCHOBAHMSI
T1 u Ha BepmHe ropsl 1.

A. Ti=T..

b. T1<To.

B. T1> To.

9.  Kak u3MeHMTCs BBICOTA MOJHATHUSA KUJIKOCTH B KalWJUIAPE, €CIM PaJNyC Kanuusipa
YMEHBIIUTCS B 2 pa3a?

A. BO3pacTerT B 2 pa3sa.

b. ymenpmmTes B 2 pasza.

B. He u3meHuTcs.

10. Kakas u3 npuBeAEHHBIX HIDKE QopMmy siBisieTcs 3akoHoM ['yka?

A.g= ¢F B.F:Gml'—zrnz B. pzlmonv2
R 3

Bapuant 2
1. Jns kaxxon puznueckoil BeTMYMHBI U3 cTOI0NA | yKaXuTe eUMHUILY €€ U3MEPEHUS U3
cTonbua 2.
Cronberr 1 Cronberr 2

1) Mexanuueckoe HanpsKeHue A. JIx

b.H

2) Cuna B. lla

3) OTHOCHUTENbHAS BIAKHOCTh BO3/IyXa I'. %
2. B nponecce HarpeBaHusi BEUIECTBO NEPEXOAUT U3 TBEPAOIO COCTOSIHUS B KUIKOE, a

3aTeM B razoodpasHoe. Kakoil yuacTok COOTBETCTBYET MPOLIECCY IIIaBICHHUS.
A.1-2
b. 2-3;
B. 3-4

3. Briensercst win norjomaeTcs TeraoTa Npyu KOHACHCAIUN

A. BeIZIEIACTCH,

b.mornomaercs;

B. He BoIICIACTCS M HE HOTJIOMIACTCS.

4, Kakum u3 nepeyncieHHbIX HIKE CBOMCTB 00s13aTeIbHO 00JagaeT aMopdHoe Teao?

A. TBEpIOCTb;

b. annzorponus;

B. uzoTrpornmus.

d. Kaxkast n3 mpuBenéHHBIX HUXKE (HOPMYIT IPUMEHSIETCS JJIsl BEIYMCICHUS KOJTUYECTBA
TEIIOTHI, MOTJI0NIAEMOTO TEJIOM IIPU HArPEBaHUU

A. pv=TRT
M

b. AU=A+Q
B. Q=cmAT
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6. Ecnu armocdepHoe naBieHHe YMEHBIIUTCS, TO TeMIepaTrypa KUIEHUS BOJbI B OT-
KPBITOM COCYJIE ...

A. Bo3pacrer.

b. ymenpmmrcs.

B. He nsmenurc4.

1. Kakoe 13 mepeuncieHHbIX HIKe (GU3NIECKUX CBOMCTB aMOp(HOTO Tena, HE 3aBUCHT,
OT BHIOPAHHOTO B HEM HATIPABJICHHUS

1) MexaHuyeckas MpOYHOCTb,

2) 2JEKTPUYECKOE COMTPOTUBIICHHE,

3) TEeIONPOBOHOCTh?

A. Tonbko 1.

b. Tonpko 2.

B. Hu 01HO 13 CBOWCTB HE 3aBUCHUT.

8. TemmnepaTypa KUIEHUS BOJIBI B OTKPHITOM cocye paBHa 95°C. Kakoil IpUYMHON 3TO MO-
KET OBITh BHI3BAHO?

A. ATMocdepHOe aBlieHuEe HUKE HOPMAJIBHOTO.

b. ATmMocepHoe naBiieHHEe BbILIE HOPMAJIBHOTO.

B. Hu onHa u3 mpuymuH HEBEpHA.

Q. Kak m3meHHTCSl BhICOTA MOAHATHUS KUIKOCTHA B KAWJUISIPE, €CIIA PAINYC Kanuiuispa
YBEJIMUUTCS B 2 pasa?

A. Bo3pacTeT B 2 pa3sa.

b. ymensmmTcs B 2 paza.

B. He nzmenurcs.

10. Kakas u3 npuBen€HHBIX HUXKE (HOPMYIT BhIpaXKaeT MEXaHUUECKOe HampsKeHue ?

A.o =¢FE

b.o = il
S
1
B. p==m.nv?
p 3

Kpurepun ouenku:

«5» - BBINIOJIHEHBI TpaBUIbHO 10 3amaHui;
«4» - BBINIOJIHEHBI IPABWIIBHO 8 - 9 3aaHUM;
«3» - BBINIOJIHEHBI IPABUJIBHO 6 - 7 3a1aHUM;
«2» - BBINIOJIHEHBI MPABUJIBHO 5 3aJJaHUM.

75




JlaGopaTopHas padora «M3mepeHue BJIAKHOCTH BO3LYyXa)»

[{ens: M3MEPUTHh OTHOCUTEIIBHYIO BJIIAXKHOCTH BO3IyXa IMPHU MOMOIIU TEPMOMETPA, TICUXPO-
MeTpa.

O6opynoBanue: Tepmometp Jadoparopusiil (10 1000C), kycouek Mapiu Uil BaThl, COCY] C
BOJIOM KOMHATHOW TEMITEpPaTyphl, IICUXPOMETP, TICUXpOMETpHUUIEcKas TabIuIa.
[ToaroTOBUTENBHBIC BOIIPOCHI:

1. YTo Ha3BIBAIOT OTHOCUTEIHHOMN BIAKHOCTHIO BO3ayXa?

2. Kak paccuntath OTHOCUTEIbHYIO BIaKHOCTh BO3TyXa?

3. C noMomuibio Kakux npuOopoB ONPENETSIOT BIAXKHOCTh BO3yxa?

XO/] PABOTBI

1. U3mepbTe TEeMnepaTypy Bo3IyXa B Ki1acce: t cyx
2. CMounTe KycOUeK Mapiu WM BaThl B CTaKaHE C BOJAOW M OOEPHUTE UM pe3epByap Tep-
MoMertpa. [logepkute BiaaXKHBIM TEPMOMETP HEKOTOPOE BpeMs B Bo3ayxe. Kak TOJBKO mo-
HIKEHHUE TEMITEPATYPBI IPEKPATUTCS, 3AMMIIUTE €TO IMTOKA3AHUS: tyy
3. Haiimure pa3HOCTh TEMIEPATYp «CYXOIro» M «BJIAXKHOTO» TEPMOMETPOB U C MOMOIIBIO
MICUXPOMETPUUECKOM TaOIUIBI ONIPENEITUTE OTHOCUTENBHYIO BIAXKHOCTh BO3/lyXa B KJacce.
4. Pe3ynbTaThl U3BMEPEHUN 1 BBIYMCICHUN 3aUIINTE B TAOJIUILY:

teyx, °C tyn, °C At, °C 0, %

1. PaGoTa c ICUXPOMETPOM:

A) V3yunTh yCTPOMCTBO MCUXPOMETPA U MPUHIIMII €T0 IEHCTBHS.

b) [IpoBepuTth HasIMuue BOJBI B pe3epByape U MpU HEOOXOUMOCTH JIOIUThH €€.

B) CHsTh nOKa3aHMS CyXOr0 1 CMOYEHHOTO TEPMOMETPOB M ONPEAEIIUTH PA3HOCTh UX MOKa-
3aHUM.

I') [onb3ysich NCUXPOMETPUUECKON TaOIUIEH, OIPEAETUTh OTHOCUTENIBHYIO BIaKHOCTh
BO3/yxa. Pe3ynbTarhl u3MepeHuil 3aHecTy B Tabnuily. M3yuuTe ycTpoiCcTBO U MIPUHIUI
NeNUCTBUSL KOHJICHCAIIMOHHOTO TUrpoMeTpa (BUIE0)

BbBIBO/:

KoHnTposbHBIE BOIIPOCHL:

1) NmeeT 1 3HaYCHKE BIAKHOCTH BO3/IyXa MPU XPAHEHUH MUIIEBBIX IPOayKTOB? ['1ie u
JUTSI 4ero emé HeoOX0IMMO YUUTHIBATh 3HAUYEHNE BIAKHOCTH?

2) Kakue nocieacTBus MOKET UMETh HAJTMYME B KYXHE MOBBIIIEHHOW BJIa)KHOCTU BO3AyXa?
1 .Kako¥#i map Ha3pIBaeTCs HACHIIEHHBIM? UTO Takoe TMHAMUYECKOE PaBHOBECHUE; TOUKA PO-
ChI?

2.IloueMy mokaszaHusi CMOYEHHOTO TEPMOMETPA MEHBIIIE, YEM CYXOro?

4.Cyxo0H U BIaXHbIA TEPMOMETPHI ICUXPOMETPA MOKA3BIBAIOT OJJMHAKOBYIO TEMIIEPATYPY.
KakoBa oTHOCHTENIbHAS BIAXHOCTh BO3yXa?

5. B kakoM ciyuae TemrepaTypa «BJIaKHOTO» TepMOMeTpa OyAEeT paBHA TEMIIEPAType «Cy-
xoro»?
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JlabopaTtopHas pabora «3MepeHrne moBEpXHOCTHOTO HATSKEHUS KUIKOCTH

[{ems paboThI: YOSIUTHCS B CYIIECTBOBAHUH ITOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH U HC-
CJIE0BaTh 3aBUCUMOCTh OBEPXHOCTHOTO HATSKEHUSI )KUIKOCTU OT HPUPOBI TPAaHUYAIITUX
cpen.

OO6opynoBaHue:

1) Tpu kpucTamM3aropa;

2) cocyl ¢ AUCTUUTMPOBAHHOM BOIOM;

3) MBUIBHBIN PACTBOP BOJIBI;

4) pacTBOp caxapa B BOJIE;

5) nBe YKCTHIC TTUTICTKY;

6) IBe TOHKHUE JTYUYUHKH (CIIUYKH «0e3 TOJTOBOKY);

7) mpoOupKa ¢ KpolkaMu IpoOKaMH.

[ToaroroBUTENBHBIE BOIPOCHL:

1. Kakumu cBoiicTBamMu 00J1a71a€T MOBEPXHOCTHBIM CJIOM JKHIKOCTH?

2. YTO Ha3bIBaETCA MOBEPXHOCTHBIM HATSKEHUEM KUIKOCTH?

3. Kakyro ¢hopmy NpUHUMAIOT KaIlJIK XKUJKOCTH B YCIOBUSIX HeEBecoMocTu? [Touemy?

XO/Jd PABOTbI
1. Hamelite B OIMH M3 KPUCTAILUIM3AaTOPOB AUCTUIUIMPOBAHHYIO Boay. Ha e€ moBepxHOCTh
HACBIIIbTE KPOLIKM HATEPTOM MPOOKU TakK, 4TOObI OHU POBHBIM CJIOEM MOKPBUIM MOBEpPX-
HOCTh. C MOMOIIBIO YUCTOW MHUIETKH BBEAUTE HA CEPENUHY MOBEPXHOCTU BOJBI HEOOJIb-
IIYIO KaIlJII0 MBUIBHOTO pacTBopa. Kak mpu 3ToM BeayT ce0si YaCTUUKH MPOOKH?
2. Hanelite BO BTOpOW KpUCTaJUIM3aTOp AUCTUIUIMPOBaHHYIO Boay. Ha cepenuny e€ mo-
BEPXHOCTH TOJIOKUTE HEOOJBIIYIO JIydrHy. C MOMOUIBIO MUIETKU BBEIUTE BOJIU3U JTyUHH-
KU pacTBOp MbuIa. Kak npu 3ToM noBeaéT ceOs TydrHKa?
3. Hanelite B TpeTuil KpUCTAIUIM3ATOP AUCTHUILIMPOBaHHYIO Boay. Ha cepenuny e€ moBepx-
HOCTH MOJIOKUTE HEOOJbIIYIO JTyduHy. C MOMOIIbIO YMCTOW MUNETKH BBEAUTE BOJIM3H JTy-
YUHKU pacTBop caxapa. Kak mpu 3TroM noBea€t ceOs ayunHKa?
BbBIBO/I:

KoHTpoapHBIE BOITPOCHL:

1. Kak n3mMeHuTCs cujia MOBEPXHOCTHOIO HATSKEHUS BOJIbI IPU PACTBOPEHHUH B HEUl MbLIa?
I'ne a0 ucnonws3yercs?

2. Kak u3MeHUTCs cuiia MOBEPXHOCTHOIO HATSKEHUS BOJBI IPU PACTBOPEHUH B HEW caxapa?

BAPHUAHT Neo2

[Tpubopsr 1 MaTepuasbl: BEChI C TUPSIMHU, CTaKaH, IITATUB, TPOOUPKA C MECKOM, ITAHTCH-
UPKYJIh WJIA WU3MEPHUTENIbHAS JIMHEWKA C MILUIMMETPOBBIMH JIEJICHUSIMHU, JHUCT OyMard,
MIPOBOJIOYKA WJIM TPOBOJIOYHAS PAMKA HA HUTSIX.

Xona paboThl.
1. 3axkaTh Bechl B JIanKe J1adOpaTOPHOTO MITATUBA.
2. IlpuBsi3aTh K OHOM M3 YallleK BECOB HUTH C MOJBEIICHHOW PaMKOl U YpaBHOBECUTH Be-
ChI NECKOM (IIECOK ChINIATh Ha JIUCT OyMaru, MOJIOKEHHBIN Ha YaIIKy).
3. J1o0uThCs rOPU30HTATILHOTO TIOJIOKEHUS PAMKH.
4. Tlox yamko#l yCTaHOBUTH CTaKaH C TUCTUJUTMPOBAHHON BOJIOM TaK, YTOOBI MTOBEPXHOCTH
BO/JIbI HAXOJIWJIACh OT PAMKH Ha paccTosiHuu 1-2 cMm.
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5. OCTOpOKHO OMYCTUTh PAMKY PYKOM Tak, YTOOBI OHA, KOCHYBIIMCH BOJIbI, «IIPUIIUILIA» K
HEW.

6. O4eHb OCTOPOKHO TOOABISITH TIECOK JI0 OTPHIBA PAMKH OT MOBEPXHOCTH BOJIBI.

7. OcymuTh paMKy U BHOBb YPaBHOBECUTH BECHI, HO YK€ MPH MOMOIIU TUpb. ONpeneanThb
Maccy THpb: m=.....

8. M3meputh MuHEHKON IEpUMETp paMKh: L=...cM=....M

9. Bopruncnuth KO3(pQUIMEHT MOBEPXHOCTH HATSKEHHUS BOIBI MO ¢opMmyle: ¢ = =

VYyecTh, uTo FiH=mg, rae m - macca Tupsb, g - yCKOpPEHHE CBOOOHOTO MaICHU.
10. 3amwmcarh BBIBOA, yKa3aB (PU3MUECKHA CMBICT W3MEPEHHOW BEJIMYHHBI M OOBsIC-
HUTb, TIOYEMY pe3yJIbTaT, OJYYCHHBIN B paboTe, OTINYACTCS OT TAOJIUYHON BETHMYMHEI.

11.  OTBeTUTh HA KOHTPOJIBHBIE BOMPOCHI.

A) Tlouemy OBEPXHOCTHOE HATSXKEHUE 3aBUCUT OT POJIA KUIKOCTH?

b) [Touemy 1 kak MOBEPXHOCTHOE HATSXKEHUE 3aBUCUT OT TEMIIEpaTyphI?

B) YUto HazbiBatoT kanuuisipom? [IpuBectr npumepsl

12.Ecnu BHECTH B Ij1aMs ra30BOM TOPEIKH KOHEIl TOHKOM METHOM MPOBOJIOKHU, TO OH, YepPE3
HEKOTOPOE BPEMsI, HAUHET IUIABUTHCS.

13.Kakyro ¢hopmy OyaeT mpuHUMATH PACIIABICHHBIN KOHEI TPOBOJIOKHU U MTOYEMY?

14 BeH3uHOBBIE KaMWUISIPHBIE (PUIBTPHI MPOIMYCKAIOT OCH3WH, HO HE MPOMYCKAIOT BOY.
Kakas u3 3Tux xkuakocrei 10mkHa cMauyuBath GuiabTpel? [louemy

JlaGopaTopHnasi padora «3yuenne gedpopManuu pacTsizKeHUS»

Ilenb paboThl: HAYYUTHCS, IKCHEPUMEHTATIBLHO, OMPEAENATh MOAYJb YIPYTOCTH PE3UHBI
(momynb FOHra) metonom nedopmaiiiu pe3uHOBOTO IIHYPA.

Ob6opynosanue: [lItaTuB ¢ 3axxumom; Pe3uHoBslil miHyp; [Ba-TpH rpy3a U3BECTHON MacChI;
N3mepurenvHas TUHENKA.

TeopeTnueckast cripaBka

3akon I'yka: npu manbix JepopManusx MEXaHUUECKOE HAMPSHKEHUE 6 MPSMO MPOIOPIUO-
HaJIbHO OTHOCUTEILHOMY YJIJIMHEHUIO E. c = E-|g|, rae E — Monyns ynpyroctu uinu
Monynb FOHra.

LY
0
Mexanuueckoe HanpsbkeHue: ,_F  OTHocuTenbHOE yIIIMHEHUE: & = N = 7
S 0 0
CF -1, £
IToxcraBuB 3TH 3HaYeHUSA B 3aKOH I 'yKa, MbI ITOJIyYUM: S- E ; = 0
0 S- (/‘ -4 o)

Xox padoThI:

1. TloaroToBUTH TAOJIUITY IJIsl 3AMMCH U3MEPEHUI M BBHIUYMCICHUM.

Ne | ITnomanp | Paccrosnue | PaccrosHue mo- | Jledopmupy- | Mopaynb ypy-
n/m | momepeu- MEXIY OT- cie nedopma- OLLast rOCTH
HOTO Ce- MeTkamu Lo i £ (M) Harpyska F 5
YeHUSI (m) (H) E (H/M)
HIHypa
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(m?)

1.

2. CoOpaTh KCEPUMEHTAIBHYIO YCTAHOBKY:

3. Hanectu kapaniamom METKH A U Ha pe3MHOBOM IIIHYpE, Ha paccTOsIHUH Lo

4. IlonBecuts AeOpMalIMOHHYIO HArPy3Ky K pe3MHOBOMY IIHYPY, 3aKPEIIEHHOMY Ha IITa-
THUBE.

5. U3meputsb paccrosinue € Mexay mrpuxaMu A U B pacTsHyTOM COCTOSIHUU U ONIPENEIUTh

Harpysky F.
6. Berauciute Moztyis FOHra (Mozysis ynpyrocta) o gopmyie: . F -4, F-,

S'(g_fo) ﬂgz '(f_go)

7. 3anucaTh BCe pe3yJIbTaThl U3BMEPEHUIN U BBIYMCIICHUN B TAOJIHILY.
8. IToBTOpUTH OMBIT ¢ Apyroi Harpy3koi F, u Berunciuts Ey.
E +E,
2
10. Onpenenuts NOrpeNIHOCTh U3MEPEHUH U BbluKcieHuil: —adbcomoTHas: AE = | Eq, — E |=

9. Onpenenutsb cpegHee 3Ha4eHUE MOYJIS YIPYTOCTH Ecp ' Eop=

AE
— OTHOCHUTEJIbHAY. 6 = ?

11. Cnenatb BBIBOJ O MpoJieiaHHOM padoTe. Kak MOysib yIPyrocTH XapakTepUu3yeT CONpo-
TUBJISIEMOCTh MaTepuasa?

12. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

12.1 Yro Takoe nedopmarms?

12.2 Kakyto nedopmaruio Ha3bIBatOT yIpyTron?

12.3 Kakue cymiecTBYIOT BB yIIPYrux nedopmaruii?

12.4 Yo Ha3BIBAIOT MEXaHUUECKUM HanpsokeHueM? (OnpenencHue, GopMyia, €1.U3M.)
13.Kak nposBISItOTCS HANPSKEHNS1, BOSHUKAIOIIKE NPU CBapKe?

14.Kakumu criocobamu UCTIPaBIISIIOT JeOpMUPOBAHHbBIC JeTaIu?

KourpoJubHas padora «MoviekyasipHas (pU3MKa U TEPMOAUHAMHKA)

I Bapuanrt

1. CkonBbKO MOJIEKYJI COAEPKUTCSI B OJTHOM MOJIe Boaopoaa?
A.6+10%

B.12+10%

B. 6« 10%

[.12+10%

2. YeMy paBHA MOJISIpHAs Macca cephbl?
A. 0,016 kr/mMmonb
b. 0,032 kr/mMo01b

B. 0,064 kr/moab
I'. 32 xr/Mo1b

3. Kak u3mMeHnI10Cch 1aBIeHne UaeanbHOTO ra3a, el B JaHHOM 00beMe CKOPOCTh Kak-
JI0W MOJIEKYJIbl YJIBOMJIACh, @ KOHLIEHTPALIKS MOJIEKYJ OCTalach 6€3 N3MEHEHUs?

A. yBenuuuioch B 4 paza

b. yBennumiocs B 2 paza

B. HE U3MEHMIIOCH
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I'. ymenbuioch B 4 pasza

4. CpenHsst KHHETUYECKAsA SHEPTUSI MOJIEKYJI OJHOATOMHOI'O UAEAIIBHOIO ra3a Mpu
YMEHBIIICHUU a0COJIFOTHOM TeMIIepaTypsl B 2 pasa...

A. yBenmnuuiack B 2 pasa

b. yBenuuunace B 4 paza

B. ymenpmmnace B 2 pasza

I'. ymenblmiach B 4 pasa

5. Kakoe 3nauenue temrneparypsl no mkane Llenbcus coorBercTByeT Temneparype 200
K mo abconroTHOM 1IKase?

A. 373 °C.

b. 73 °C.

B. -73 °C.

I'.-173 °C.

6. [Iporiecc U3MeHEHUs COCTOSIHUS Ta3a IPH MOCTOSIHHOM O0ObeMe-. ..
A. 3oTepmuyeckuid.

b. N30x0pHBII.

B. U300apHbIii.

I'. AnnaGaTHBbIii.

7. Kakue nBa nporecca N3MEHEHUS COCTOSHUS ra3a v
npeJcTaBIeHbl Ha rpadukax?

A. 1-u30X0pHBIH, 2- U300apHBIH.

b. 1-u3006apHbIii, 2-U30XOPHBIH.

B. 1 u 2-u30x0pHbIil.

I'. 1- n30xX0pHBIN, 2-U30TEPMHUUECKHUN.
. 1 u 2-u300apHbIN.

E. 1-uzorepmuyeckuid, 2-u300apHBbIii.

8. AOcomoTHas TeMIeparypa U 00beM OJHOTO MOJISI UAEATBHOIO ra3a
YBEJIMUMIIMCH B 3 pa3za. Kak u3MeHUI0Ch Npy 3TOM JaBJICHHE ra3a’?

A. yBenmuuuioch B 3 pasa b. yBenmnuuniiocs B 9 pa3

B. ymensmmiocs B 3 pasa I'. HE U3MEHMIIOCh

9. BHyTpeHHsI SHEprusi OJHOATOMHOI'O UACAJILHOTO ra3a MPH MOBBIILIEHUHN €ro0 a0COIIOT-
HOU TeMIlepatypsl B 2 pasa...

A. yBenuuuBaetcs B 4 paza

b. yBenmnunBaercs B 2 pasa

B. ymensbmaercs B 2 paza

I'. ymenpaercs B 4 pasa

10. Kakas paboTa coBepIiaeTcsi ra3oM MpU MEPEXO0JIE €ro U3 CO-  p, 10°a

crosHus 1 B cocrosiHue 27 gl
A. 8 x]JIx 31y e
B. 8 JIx .

I'. 6 JIx

11. PaGouee Teno TEmI0BOW MAIIHMHBI MOJTYYHIO KOJIMYECTBO TEIIOTHI, paBHOE 70 kXK.
[Ipu 3TOM XOJOAWIIBHUKY MEPEAAHO KOJIUYECTBO TEIIOTHI, paBHOe 52,5 k/[x. KII/ Takoii
MAalIUHbI

A.1,7%

b. 17,5%

B. 25%
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I'. 100 %

12. YcTa"HoBHUTE COOTBETCTBHE

12. YcTaHOBUTE COOTBETCTBHE MEKIYy OCOOCHHOCTSMH MMPUMEHEHHUS ITEPBOTO 3aKOHA
TEPMOJVMHAMUKH K PA3JIMYHBIM H30IPOLECCAM M Ha3BAHUEM M30IPOLIECCa.

OcoO6eHHOCTH TPUMEHEHUS TIEPBOTO Ha3zBanue npouecca
3aKOHA TEPMOJUHAMUKHU 1. u3oTepmuyeckuit
A. Bce mepelaHHOE Ta3y KOJIMYECTBO | 2. M300apHbIN
TEIJIOTHI UAET Ha COBEpIIEHUE pado- | 3. M30XOPHBI

Thl, @ BHyTPEHHSS JHEpIus raza ocra- | 4. aguaOaTHBINA
eTcst 0e3 U3MEHEHUS.

b. Bce nepenanHoe razy KOJam4ecTBO
TEIJIOTHI UAECT HA U3MEHEHUE BHYT-
PEHHEW dHEpruu rasa.

B. n3MeHeHue BHYTpEHHEW SHEPTUN
ra3a IIPOUCXOJUT TOJIBKO 3a CYET CO-
BepUIEHUS pabOThI, TaK KaK TEIMI000-
MEH C OKPYKAIOIIUMU TEJIaMH OTCYyT-
CTBYET.

13. Pemure 3a1auy

13. 13 GamioHa co cKaThIM BOJIOPOJOM €MKOCThIO 1011 BCeacTBIE HEMCIIPABHOCTH BEH-
TAA yrekaet ra3. [Ipu temneparype 7°C manoMeTtp nokassiBai aasieHue 5-106 I1a. Ue-
pe3 HeKoTopoe Bpems ipu Temrieparype 17 °C MaHOMETp MOKa3bIBAJl TAKOE K€ JIaBJICHUE.
Kakas macca raza yrekna?

1-7 GamnoB 8-13 GayutoB 14-15 0anmoB 16-17 0ammoB

2 3 4 S

I1 BapuaHT

1. CKOJIBKO MOJIEKYJI COAEPKUTCS B OJJHOM MOJIE KHACIOpoia?
A. 64105

B.12+10%

B. 6 ¢ 10%®

[.12+10%

2. Monsipnas macca BeniectBa paBHa 0,018 kr/Moib. 9TO MOXKET OBITb. ..
A. Boma

b. apron

B. 6pom

I'. TanTan

3. Kak nu3meHmioch gaBiaeHue UaeaibHOTO T'a3a, €CJIM B TAHHOM 00BheMe CKOPOCTh KaX-
JI0M MOJIEKYJIbl YMEHBIIIMIIACH B 2 pa3a, a KOHIICHTPAIHUs MOJIEKYJI ocTaiach 6€3 n3MeHe-
HUs?

A. yBenuuuiocs B 4 pa3za

b. yBenuuusnocs B 2 paza

B. HEe uzmenunoch

I'. ymenpmmiocs B 4 pasa

4. AOcoutoTHast TeMIiepaTypa ra3a yBeauuuiach B 2 paza. CpeliHssi KWHEeTH4YecKas dHep-
I'Ysl TOCTYNATEIbHOTO IBHXKEHHSI MOJIEKY. . .

A. yBenuuumiach B 2 pasa

b. yBenuunnace B 4 pasa

B. ymMmensmmiace B 2 paza
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I'. ymenbmiach B 4 pasa

5. Kakoe 3HaueHne TeMnepaTypsl 0 a0COMIOTHOM MIKaJle COOTBETCTBYET TeMIieparype 27
°C nmo mxkane lenscus?

A. 327 K.

b. 300 K.

B. 273 K.

I'. 246 K.

6. [Iporiecc U3MeHEHUs COCTOSIHUS T'a3a MPU MOCTOSIHHOM JIaBJICHUU-. . .
A. N3oTepMudecKui.

b. N30x0pHBIN.

B. N306apHbiii.

I'. AquaOaTHBIii.

7. Kakue nBa mpouecca U3MEHEHUS COCTOSIHUS v
rasa npeJicTaBjieHbl Ha rpadukax?

A. 1- u30x0pHbIH, 2-N300apHBIN.

b. 1-u300apHbIii, 2-U30XOPHBII.

B. 1 u 2-u30x0pHSbIil.

I'. 1 u 2-uzo6apHbIil. 1 2
J1. 1-U30XOpHBI, 2-U30TEPMUYECKUMN.

E. 1-uzorepmuyeckuii, 2-u300apHBIi.

8. AOcoutoTHas TeMIeparypa 0JJHOTO MOJIsl UI€aJIbHOTO ra3a yBeJIn4yuiach B

2 pa3a, a 00beM ymMeHbIIMICS B 2 pa3a. Kak u3ameHunocs npu 3ToM AaBiieHue rasa?
A. yBemmuuiocs B 2 pasa

b. ymenpmmnocs B 4 pasa

B. yBennuniiocs B 4 pasa

I'. He UI3MEHWIOCH

9. BHyTpeHHsI4 SHEprusi OJHOATOMHOTO UACAIBHOIO ra3a MpU NOHMKEHUH €ro adCOIOT-
HOM TEeMIIEpaTypsl B 2 pasa...

A. yBenmuuuBaeTcs B 4 pa3a

b. yBennuuBaercs B 2 paza

B. ymensbmaercs B 2 paza

I'. ymensiiaercs B 4 paza

10. Kakast paboTa coBepIaeTcsi ra3oM IpHu Mepexoie ero u3
cocrosinus 1 B cocrostnue 37

A. 0,5 poVo

b. 2 pOVO

B. poVo

r.4 poVo

11. Yemy paBeH K03 GUIIUEHT MOJIE3HOTO ICUCTBUS MAapOBOM TYpOUHBI, €CITU TOTyYCH-
HOE €10 KomaecTBO TerutoThl paBHo 1000 M/JIk, a monesHas padora cocraBiseT 400
M]Ix?

A.4%

b. 25%

B. 40 %

I'. 60%
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12. YcTra"HoBuTe COOTBETCTBHE

12. YcraHoBHuTE COOTBETCTBHUE MCXKIOY OCOOCHHOCTSIMH IMPUMCHCHHU IIEPBOT0 3aKOHA
TCPMOAMHAMUKHN K PAa3JIMYIHBIM M30IIPOOCCCAM M HA3BAHMEM M30IIPOonccCa.

OcobenHocTu puMeHeHus nepeoro 3a- | Hazpanue npoiiecca

KOHa TEPMOJIUHAMUKHU 1. u3oTepmuyeckuit
A. Bce nepeaHHoe ra3y KOJIM4eCTBO 2. n300apHbIi
TEIUIOTHI UIET HA U3BMEHEHUE BHYTPEH- | 3. N30XOPHBIN

HEW DHEPIUM rasa. 4. annabaTHBIA

b. n3MeHeHne BHyTPEHHEH SHEPTHH ra-
3a MPOUCXOAUT TOJIBKO 3a CUCT COBEP-
IICHUS pabOThI, TaK KaK TEIJI00OMEH C
OKPYKaIOIIUMH TEJIaMU OTCYTCTBYET.
B. Bce nepenanHoe ra3y KOJIUYECTBO
TEIUIOTHI UJIET Ha COBEPIIICHUE PAOOTHI,
a BHYTPCHHSISI SHEPTHS Ta3a 0CTACTCS
0e3 U3MEHEHUS.

13. Peminre 3agauy

11. I'a3 naxogutcs B cocyae npu aasienuu 2 Mlla u remneparype 27 °C. Ilocne narpe-
Banus Ha 50 °C B cocyne ocranach MoJloBUHA raza. OnpeaenuTs yCTaHOBUBILIEECS AaBJie-
HUE.

1-7 6au1oB 8-13 O0amtoB 14-15 GanoB 16-17 GamoB

2 3 4 5

Pa3znen 3. DaekTrpoguHamMuka

DJIeKTPUUYECKOE MMOoJIe

Bompocs! Ajis1 00Cy:KIeHHMSI: DIIEKTPUUECKHUE 3apsAbl; SJIEMEHTAPHBINA JJIEKTPUUYECKHUN 3a-
PAL; dIEKTpUYECKas MOCTOSHHAS; AIEKTPUUYECKOE IOJIE; HANPSKEHHOCTDh AJIEKTPUYECKOTO
noJist; paboTa CUJl JIEKTPOCTATUUECKOTO MOJISl; MOTEHIMAJ; pa3HOCTh MOTEHLUAIOB; SKBU-
MMOTEHIHAIbHBIE TOBEPXHOCTH; JJIEKTPOEMKOCTh; KOHJIECHCATOPBI; COEANHEHNE KOHIEHCATO-
poOB B Oatapero.

Pdu3uyecKue SABJICHHA: IIPOBOAHUKU B JJIEKTPUUYECKOM II0JIE; AUNIEKTPUKU B DJIEKTPHUUE-
CKOM I10J1€; MOJIAPU3ALUA JUIIIEKTPUKOB.

3aKOHOMEPHOCTH: 3aKOH COXpaHEHHUd 3apsAna; 3akoH KylioHa; onpeneneHue HanpsKEHHO-
CTH; HaNpsDKEHHOCTH MMOJI TOYEYHOTO 3apsijia; MPUHLMUII CYNEpHo3uluu nojeil; gpopmyna
paboThl CUJT AIIEKTPOCTATUYECKOTO TOJIS; OMpEesIeHnEe MOTeHIIMaa; ONnpeAeieHue Hanps-
KEHHUsI; CBA3b MEXY HANPSHKEHHOCTBIO U PA3HOCTBIO NMOTEHIMAIIOB JIEKTPUYECKOTO I0JIS;
ornpezeneHne EMKOCTH KOHIeHcaTopa; (opMyia EMKOCTH MJIOCKOTO KOHJEHCATOPA; 3aKOHBI
NOCJEN0BATENBHOTO U MapAJUIEIbHOIO COEIMHEHUS KOHAEHCATOPOB; SHEPIHUsS dJIEKTpUYE-
CKOT'0 TOJIAA 3apPSKEHHOIO KOHAEHCATOPA.

IIpakTHyeckoe NpUMeHeHue KOHACHCATOPOB.

Dusuyeckue onbIThi: onbIT KynoHa

KauectBennsie 3a1auu:
1 (BIIP). [IpounTaiiTe TEKCT U BCTaBhTE HA MECTO MPOMYCKOB CIOBa (CIOBOCOYETAHUS) U3
MPUBEIEHHOIO CIIUCKA.
JIyist mccnenoBaHus IIEKTPU3AIMN TET BO3bMEM MEJIKO Hape3aHHYI0 OyMmary, CTeKJISTHHYIO
MaJlO4uKy U KyCOK Iiénka. Ecnu HaTepeTh CTEKIIHHYIO MAJOYKY O MIENK, a 3aTeM MOJHECTH
eé K MEJIKO Hape3aHHbIM OyMakKam, TO HaOJII01aeTCsl
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DTO B3aUMOJIEUCTBUE
OOBSCHSIETCS DTICKTPU3ANKMEH KYCOUYKOB OyMaru moCpeCTBOM . O0B-
SCHSIETCS JIEKTPHU3aLMs [epepacipeieIeHUEM MEXIY
TeJaMU WIK BHYTPH Tela.
2 (BIIP). IIpounTaiiTe TEKCT U BCTaBbTE€ Ha MECTO IMPOITYCKOB CJIOBa (CIIOBOCOYETAHMS) U3
MPUBEIEHHOTO CIIUCKA.
JIns u3y4yeHus dJIEKTPUYECKUX CBOMCTB CTEPKHSI MPOBENEM CIEAYIOIMK ONbIT. Bo3pMEM
nBa snnektpoMerpa. ONMH U3 HUX 3aps/iuM, a APYyTroi, HA000POT, pa3psiaAuM (CM. pHC.).

l 5]
HaIICB IIPOPC3NHCHHYIO IICPYATKY, BO3bMEM CTCPIKCHb U COCAMHHNM C ITOMOIIBIO HCI'O IIaPhbI
QJICKTPOMCTPOB. Pe3una saBisieTcs AUBJICKTPUKOM M BBIIIOJHACT POJIb HU30JIATOpPA MCIKIAY

CTCPKHCM U KO)KGIT‘-IGJIOBGK&, HBJ'I?IIOHIGﬁCH .
Ecin MaTcpuall CTPCKHA OTHOCHUTCA K , TO IIOCJIC COCOANHCHMUA

CTCPKHCM IIAapOB JJICKTPOMCTPOB COBCPIICHHO HHYCIO HC ITPOUCXOIUT. To ectb BTOpOﬁ
QJICKTPOMCETP OCTa€TCs HC3apAKCHHBIM. 910 00BACHSIECTCS TCM, qTo

1 2
CHOucoK CJI0B M CJIOBOCOYETAHUMN
1) npoBOAHMK
2) AUBIEKTPUK
3) maTepuan
4) BewecTBoO
5) OpOBOJTHUKYU MTPOBOMAST IICKTPUUECKHUI 3apsl
6) IUDJIEKTPUKA HE IPOBOJST AINEKTPUUECKUI 3apsia
7) CTEPIKEHB IIEKTPU3YETCS PU CONMPUKOCHOBEHUU
3. Bo CKOJIBKO pa3 YBEJIMUUTCS CHJIa MPUTSHKEHUS MEXKAY JABYMSI TOUCUHBIMU 3apsiiaMu, €C-
JI1 MOJyJIb MIEPBOTO 3aps/ia YBEJIUUUTH B 2 pasa, a paCCTOSIHUE MEXYy HUMU YMEHBIIINUTH B 3
paza? BennunHa BTOPOro 3apsiia OCTa€TCsl HEU3MEHHOM.
4. Touka B nexutr B cepenune otpe3ka AC. HenoaBWKHbIE TOUYEUYHBIE 3aPSb
+ g 1 —2(q pacnojoxeHbl B Toukax A U C COOTBETCTBEHHO (CM. PUCYHOK).

tg —2g
oo - a
A B C

[TocTpoiiTe BEKTOp HANPSXKEHHOCTH MOJISI B TOUKE B.

5. (BIIP). IIpouuTaiiTe TEKCT M BCTaBbTE€ Ha MECTO MPOIMYCKOB CJIOBa (CJIOBOCOYETAHUS) U3
NPUBEIEHHOTO CIIUCKA.

[Tpu memMoHCTpary CBOWCTB BO3AYIITHOTO KOHJIEHCATOpa (CM. pUC.) OAHA U3 €r0 OOKIIAT0K
OblIa COeMHEHa CO CTEPIKHEM U 3apspKeHa, a
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Ipyrasi, IPUKPEIJIEHHAs K PyYKe U COCIUHEHHAs C 3a3€MJIEHHBIM KOPITyCOM, TaK)Ke OKa3a-

J1aCh 3apsKEHHOM BCIEACTBUE SIBJICHUSA . Ipn

BBEJCHUN B IIPOCTPAHCTBO MEXIY IUIACTHHAMM JINCTA IUIEKCUIJIACA CTPEJIKA OIyCTHJIACH,

IIOTOMY 4TO EMKOCTh CUCTEMBI JBYX IIJJACTHH, pa3neN€HHbIX
, YBEJINUNJIIACH.

Crucok cioB (ciaoBocoyeTa-

HUMN)
1) ranbBaHOMeETpa

2) aIeKTpoMeTpa _——) 2
3) 9IEKTPOMATHUTHOR HHAYK- ol o b~
L G\ ( 5 )

4) >neKTpoCTaTUYECKOH  MH- «}] / ' Nl £
TYKIAH } IR | } 'Tl
5) IPOBOIHUKOM " A ——

6) IUBIEKTPUKOM

6. (BIIP). [Tonomy MeTayuimueckoMy TEIy Ha U30JUPYIONICH MOJCTaBKe (CM. PUC.) COOOIIEH
MOJIOKUTENbHBIN 3apsi. KakoBO COOTHOIIEHHE MEX Ty MOTeHIIMalaMu Touek A u B?

B

Pacuérnble 3anauu:

1. JIByM OJIMHAKOBBIM IIApUKaM COOOIIMIIA OJTMHAKOBBIE 3apsibl o q = 2,0 © 108 Kt ut mo-
MECTWJIM X Ha paccTosiHue T = § cM. Onpenenure crity KyioHa, A€MCTBYIOIIYIO Ha NTEPBBIN
HIapuK.

2. DIIEKTPOH BJIETAET B 3JIEKTpUueckoe noje Hanpsuk€HHocThio 500 kB/M. Uemy paBHa Ky-
JIOHOBCKas CUJIa, IEMCTBYIOMIAs HA DIEKTPOH?

3. ToueuHblid 3apsia CO3MAET B TOUKE, YAATEHHON OT HETO HA PACCTOSIHUE 5 CM DJICKTpUYE-
ckoe nose Hanpsuk€HHOCThIo 90 B/M. Uemy paBeH Moaysb 3Toro 3apsiaa?

4. Annda-yactuia 3apsaaom 3,210° Kn B3aNMOJEUCTBYET C AJIEKTPOHOM, HAXOAALIEMCS OT
Heé B Touke Ha paccrosuun 1,6:107° M. Halinure HANpssKEHHOCT SIEKTPHYECKOTO OIS,
co371aBaeMoro anb(ha-4acTUIICH 1 SJIEKTPOHOM B TOUKE, SIBIISIOMICHCS CepeMHON OTpe3Ka,
KOTOPBII COEIUHSIET 3TU 3aPSJIbI.

5. YUemy paBHa paboTa A, coBepiiaeMasi OJHOPOIHBIM AJICKTPUIECCKUM TOJIEM TPHU TIEPEHOCE
sapsaga q = 3 ¢ 10 Ki B1oas cunoBbIX uHUM mons Ha paccrosaue 1 = 0,9 m? Hanpsoxén-
HOCTb 1oJst paBHa 200 B/wm.

6. Onpenennure HaANPsSKEHUE MEXKAY ABYMS TOUKAMH AJIEKTPUUYECKOTO MOJISI, ECIU IIPU IIe-
pemMerennu B HEM 3apsaa S0 HKn monem Obuta coepiiena padora 20 Mk /[x.

7. TInockuii KOHIEHCATOP TMOJKITIOUEH K HCTOYHUKY HanpsikenueM 100 B. EMkocTh koH-
neHcaropa coctasiser 0,25 Mx®. Onpenenute 3aps KOHIEHCATOpa.

8. [1mockuii BO3yIIHBIM KOHASCHCATOP COCTOUT M3 00KIIaI0K miomaaso 0,02 M2, OOKIaIKH
HaxoAsaTcs Ha paccrosiuuu 0,9 cM Aapyr ot npyra. Onpenenure EMKOCTb 3TOT0 KOHIEHCATO-

pa.
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9. JIBa konaencaropa emkocTsiMu C u 4C coequusitor. Onpenennure EMKOCTh MOTyYUBIICH-
cs1 OaTapeu KOHJIEHCATOPOB B CIydasx:

1) mocnenoBaTeIbHOTO COCTMHEHUS;

2) mapajuieaIbHOTO COEITMHEHHS.

10. Konnencatopy, éMkocTh kKoToporo pasHa 0,5 Mk®, coobuiunu 3apsn S MxKi. Onpene-
JIUTE SHEPTHUIO IEKTPUUECKOTO MOJIsl KOHJIEHCaTopa.

3a7a4u Ha METOAbl HAYYHOTO MO3HAHMUS:

1 (BITP). Jlns mpoBeeHUsI ONbITa YYUTEIb B3SUT CTEKIISHHYIO MAJIOUKY, JIUCT OymMaru u 0y-
MaKHBIW CYJITaH, 3aKpETUIEHHBIN Ha JKEJIe3HOM CTep)kHE. TpeHueM o JTUCT OyMaru OH 3apsi-
JIUJI CTEKJISTHHYIO MaJIOUKy, a 3aTeM JIOTPOHYJICS €10 10 OyMakHOro cynTaHa. /lamee oH 00-
paTiil BHUMAaHUE Ha MOBEICHUE MTOJOCOK CyJITaHa MPU MOJHECEHUH OJHOMMEHHO 3apsKEH-
HOM ITaJIOYKH.

Kaxkoii BEIBOI MOKHO OBLIO CcIeaTh U3 JaHHOI'O OIbITa?

2 (BIIP). Ha pucynke npejcTaBjieHa YCTaHOBKA IO M3YUYEHUIO CBOMCTB IJIOCKOTO KOHCH-
caropa. IlimacTuHbl KOHIEHCATOpa MPUCOCAUHSIOT K JJIEKTPOMETPY, KOPILyC KOTOPOro 3a-
3eMJIEH. HasneKTpu30BaHHOW NAJOYKOW KacaroTCs IUIACTUHBI KOHAeHcaTtopa. llpum atom
KOHJICHCATOp MPUOOPETET HEKOTOPBINA 3apsifl, a JICKTPOMETpP OyAEeT MOKa3bIBaTh Pa3HOCTh

MOTEHUHUAJIOB MEXAY IUIACTUHAMU KOHAEHcatopa. B COOTBETCTBUM C ONpEACICHUEM
.9
" C==,
ANEKTPOEMKOCTH U" tne — 3apsa koHaeHcaropa, U — pa3HOCTh MOTEHIIMAIOB MEX-
Iy TUIACTUHAMU KOHJIEHCATOopa.

" S 7/&\. ./ll\

— =

Bam HeoOxoauMo HccClienoBaTh, 3aBUCUT JIU DJIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa OT
TJIOIIA/IN €TO TIJIACTHH.

Nwmeetcs cneayroniee 000py10BaHUE:

— BJIEKTPOMETD;

— MUIACTHUHBI Ha MOJICTaBKaX, 00pa3yromye MIOCKUuH KOHASHCATOP;

— 200HUTOBAS TAJOYKA U MIEPCTh ISl COOOIICHHS KOHACHCATOPY IEKTPUICCKOTO 3apsia;
— IUJIACTUHBI U3 CTEKJIA U MOJUCTUPOIIA;

— COEIMHUTEIbHBIE TPOBOJIA.

B otsere:

1. Onuimre 3KCepUMEHTAIBHYIO YCTAHOBKY.

2. OnuiuTte NopsAI0K ISUCTBUIN MTPU MIPOBEACHUN UCCIIEIOBAHMUSL.
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Tect Mo Teme «IJTEKTPOCTATHKA»

biok. A

WNHcTpykuus 1o BeIMOIHEHUO 3a1aHuid Nel - Ne3.

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.

Hampumep
Ne 3ananus Bapuant oTBeTa
1 a 0,B
1. 1151 Kaxxaoro pu3nYecKoro SBJICHUS U3 CTONOIA 1 yKaXuTe ero Ha3BaHUe U3 CTOJIONA 2.
1) Teno, motepsiBIIEE ANEKTPOH, IPUOOPETAET ... A) snekTpu3zanus
2) Coznanue 2JIeKTPUIECKOro 3apsijia Ha Tele, 3T0... b) mpUTAruBaroTCs
3) YacTuiipl, UMEIOIINE 3apsij] OJTHOTO 3HAKA ... B) orrankuBaroTcs

I') oTpuLiaTenbHbIN 3apsi

J1) NON0KUTENBHBIN 3apsia
2. J1ns kaxaou (pU3M4YecKoil BETUYMHBI U3 CTOJIONA 1 yKaKuTe €IUHUIly €€ M3MEPEHHs U3
cronbua 2.

1) DnexTpuueckuii 3apsia A)B
2) Hanpsk€HHOCTH b) Kn
3) [HoTenmman B) ®
) A
3. st kaxaon pu3udeckoil BeIMuuHbl U3 ctosiona 1 ykaxkure e€ hopmyiy u3 cronoma 2.
2
1) PaGoTa momnst mo nmepeMeneHuto 3apsiia A)W = cu
2) HanpskEHHOCTH 3JIEKTPUUYECKOTO OIS b)Ap = A
q
3) DHeprust JIEKTPUIECKOT0 MOJIs B) E= %
RARCH
F =k 1r2 2
I A=—AW
bnok b

Nuctpykius o BeimonHeHuto 3aganuid Ne4-Nel0.

BriOepute OykBYy, COOTBETCTBYIOIIYIO MPABUILHOMY BapUaHTy OTBETa, U 3alUIIUTE €€ B
OJIaHK OTBETOB.

4. JIee cdepsl paBHOTO pamuyca umerot 3apsasl +10 K u — 2 Kir coorBerctBeHHO. Kakumu
CTaHyT 3apsiibl Ha cepax Mocie UX COCTUHECHUSI TIPOBOTHUKOM?

A. 2 K.

b.4 Ki.

B.8 Kn

5. Kak u3aMeHuTcs cuia KyJOHOBCKOTO B3aUMOJEHCTBUS JIByX TOUEUYHBIX 3apsiiOB MPU yBe-
JMYEHUU OJTHOTO M3 HUX B JBa pa3a?

A. YBenuuurcs B 2 pasa.

b. YMensmutcs B 2 pasa.

B. YBenuuutca B 4 paza

6. Kak m3MeHHTCS cuia KyJOHOBCKOIO B3aWMOJICWCTBHUSL INPU YMEHBIICHHH PAaCCTOSHUS
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MEXKy 3apsigaMu B 3 paza?

A. YMensbutcs B 3 pasza.

b. YMenbpmures B 9 pas.

B. YBenmuuurca B 9 pas.

7. Hanpsixk€HHOCTH 3JIEKTPOCTATHYECKOTO MOJIS OMpEeSieHa ¢ TOMOIIbIO 3apsana . Kak u3-
MEHUTCSI MOJTYJIb HAPSKEHHOCTH, €CJIH 3aps]l (| yBEIUYUTH B 3 pa3a?

A. YBenmuuurcs B 3 pasa.

b. Ymenbmnres B 3 pa3sa.

B. He usmenwurcs.

8. MOryT 1 TMHUY HANPSKEHHOCTH 3JIEKTPOCTATUUECKOTO MOJIS IEPECEKATHCS ?

A. Jla.

b. Her.

B. B 3aBucumocTH OT 3HaKa 3apsaaa, KOTOPbIA CO3AAET SIIEKTPOCTATUUECKOE TTOJIE.

9. Kak m3MEHHTCS 3JEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa MPH YBEJIMYECHUM 3apsia Ha
IJIaCTUHAX KOHJEHcaTtopa B 2 pasza’?

A. He uzmenurcsi.

b. YMenpmurcs B 2 paza.

B. YBemnunrcs B 2 pasa.

10. Ha xoHzmeHcaTrope yBeIWYWIH 3apsl B 3 pas3a. Bo CKONBKO pa3 M3MEHWIACH SHEPrusd
KOHJEHcaTopa?

A. YBennuniacsk B 3 pasa

b. YBenmuuunace B 9 pa3

B. Ymenbmunace B 3 paza

biok C

Nuctpykius o BeimonHeHuto 3aganuid Nel 1-Nel5.

B cooTBeTcTBYyIOIIYIO CTPOKY OJIaHKa OTBETOB 3allMIIMTE KPATKUN OTBET Ha BOMPOC, OKOH-
YaHUE NPEJI0KEHUS UK TPOIYIIEHHbIE CI0BA.

11. B 3amKkHyTO# cucTeme anredpanyeckas CyMMa 3apsI0B BCEX YACTULL OCTAETCHL. . .

12. DnexTpuyeckoe mnojie, CO3AaHHOE HEMOABUKHBIMHU 3apsiJaMu, Ha3bIBACTCA. ..

13. DnexTpudeckuii 3apsa, pasMepbl KOTOPOrO HAMHOTO MEHBIIE PACCTOSHUS, HA KOTOPOM
OH paccMaTpUBAETCs, HA3bIBACTCH. . .

14. PabGoTa nosns mo nepeMenieHuto 3aps/ia BI0JIb 3aMKHYTOTO KOHTYpa paBHa. ..

15. CkansipHast BeJIMYMHA, SHEPreTUYECKask XapaKTEPUCTUKA HIEKTPHUUECKOr0 MOJS — 3TO. ..
Kpurepun ouenku:

BBITIOJTHEHBI BEPHO BCE 3aJaHUsI — «5»;

BEpHbIEC OTBETHI JaHbl Ha 16-20 BompocoB — «4»;

BEpHbIEC OTBETHI JaHbl HA 12-15 BonpocoB — «3»;

MeHee 12 mpaBWIbHBIX OTBETOB — «2»
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3aKOHBI MOCTOAHHOI'0 TOKA

Bomnpocsl a5 00cy:xaeHusi: cujia TOKa U IJIOTHOCTh TOKA; AJIEKTPUUYECKOE COMPOTUBIIE-
HUE; IEKTPOABIKYIIAs CUJla UCTOYHUKA TOKA; COEAUHEHNUE MTPOBOJHUKOB; 3JIEKTPUUYECKUE
LEMNU; MapAJJIETbHOE U MOCIIEI0OBATEIBHOE COEIMHEHUE MPOBOJIHUKOB; COCIMHEHUE UCTOU-
HUKOB 3JIEKTPUYECKON SHEPTrUu B 6aTapero; padboTa U MOUTHOCTh MOCTOSIHHOTO TOKa; TETUIO-
BOE JICMCTBHUE TOKA; TEMIIEPATYPHBIA KOIPPUIIUEHT CONMPOTUBIICHUS; CBEPXIPOBOANMOCTD.
3akoHomepHocTH: 3aKkOH Oma Ui yyacTka 1enu; 3akoH Oma [ MOJHOM 1ENU; 3aKOH
Jxoyns—IJlenna; ycnoBusi, HEOOXOUMBbIE ISl BOSHUKHOBEHHUS M MOAJIEPKAHUS 3JICKTPH-
YECKOr0 TOKA; 3aBUCHUMOCTb DSJIEKTPHUYECKOTO COMNPOTUBIIEHUS OT Marepuasna, JIJIUHbI U
IJIOIIAIM TOTIEPEYHOI0 CEYCHUSI MPOBOAHUKA; 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTHUBIIC-
HUS TPOBOJIHUKOB OT TEMIEPATypPhl; 3aKoHbI Kupxroda s y3i1a 1 KOHTypa

3JIeKTpI/I‘leCKI/Iﬁ TOK B Pa3/iIMYHBIX Cpeaax

Bonpocs! st 00CyKIeHUA: DIEKTPOXUMUYECKUN SKBUBAJIEHT; BUABI Ta30BbIX PA3PSAIO0B;
IJ1a3Ma; IEKTPUYECKUI TOK B MOJYIPOBOJHUKAX; COOCTBEHHAs! M MIPUMECHAsT IPOBOIUMO-
CTH; P-N MEPEXO.

Du3uyecKue sIBJICHUA: YJIECKTPUUECKUN TOK B METAUIAX, B DJIEKTPOJIUTAX, T'a3aX, B BAKYY-
Me€: CBEPXIIPOBOAUMOCTB; JJIEKTPOIN3; TEPMOIIECKTPOHHAS SIMUCCHSL.

3axoHOMepHOCTH: 3aKOH dyeKTposn3a Dapazes.

IIpakTHyeckoe NpUMeHeHHue I0JIyIIPOBOJIHUKOB, JyTOBOIO paspsa.

IIpuHIMnel geiicTBUs NMPUOOPOB M YCTPOMCTB: IOJIYIIPOBOJHUKOBOIO JHMOAQA; MOJIYNIpO-
BOJIHUKOBBIX TPUOOPOB; BAKYYMHOTO IMOJ1; Ta30pa3psiiHOM TpyOKH; CBAPOUHOIO anmapara

Ka4yecTBeHHbIe 3a1a4n:

1. O0bsicHUTE, MOYEMy MPU JYTOBOM pa3psiie MPU YBEIMUYCHUM CUJIBI TOKA HAIMPSIKEHUE

YMEHBIIIACTCHL.

2 (BIIP). B61u3u 3a0CTpEHHBIX YacTel MPOBOAHUKOB, MOJKIIOYEHHBIX K BEICOKOBOJIBTHBIM

HMCTOYHUKAM TOKa WJIM HaXOJAIIUXCA BO BIAXKHOM aTMOC(EpPHOM BO3yXe BO BpeMsl IPO3bI,

MOXHO Ha0JII0AaTh cllaboe cBeUeHre U HeOOoMbIol myM. Takoe cBeueHrne WHOTIa TOSBIIS-

€TCSl Ha KOHIIAX KOpaOeNnbHBIX MayT (TaK Ha3blBa€Mble OTHU CBATOro DibMa). braromaps

KaKkoMy (pU3N4YecKoMy SIBJIEHUIO BOSHHKAET TAKOE CBEUEHUE?

3 (BIIP). IIpounTaiiTe TEKCT U BCTaBhTE HA MECTa MPOITYCKOB CJIOBa (CJIOBOCOYETAHUS) U3

IIPUBEIEHHOIO CIUCKA.

B XVIII B. benpxamun @paHKIMH yCTaHOBUI 3JIEKTPUUYECKYIO MPUPOILY MOJIHUH, & TAKKE

co3fa U pa3padoTayl MPUHIUIIBI AJIEMEHTAPHON T'PO303aImuThl (CM. puc.). OH MPeIOKUIT

yCTaHaBJIUBATh , KOTOPBI COEUHSIN C 3€MJIEN, pa3Mellasi Ha BbICO-

KUX  TOYkax  34aHud. Ilppy  3TOM  OCHOBHYIO  pOJIb  UIpAIM  SBJICHUE
METANIMYECKUX  YacTed  KOHCTPYKUUHU U

AIEKTPUYECKOTO MOJIsl BOJIU3U OCTPHSI.

Cnucok coB (CII0BOCOYETAHUMN)

1) rpomooTBOA

2) U30JIATOP

3) sneKTpu3au

4) 37IeKTPOMarHuTHOW MHIYKITUH e
5) BbICOKas HANPSHKEHHOCTD

6) KOpOTKasi JJIMHA BOJIHBI

4 (BIIP). KakumMu HOCUTEIISIMU 3JIEKTPUUYECKOIO 3apsiia CO3AAETCS TOK B BOAHOM pacTBOpE
MIOBAPEHHOU cOou?
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PacuérHble 3a1aun:

1. IlpoBomsmast cdepa paguycoM R = 5 cM momenieHa B 3JIEKTPOJUTHYSCKYIO BaHHY,
HAIOJTHEHHYIO PaCTBOPOM MEIHOTO Kyropoca. Hackombko yBenumauTcst Macca chepsl, eCiu
OTJIOKEeHUE Meau JiuTces t = 30 MHH, a 3IEKTPUYECKUHN 3aps/l, IMTOCTYIMAOMNN Ha KaX bl
KBaJPATHBIN CAaHTHUMETP MOoBepXHOCTH cdepsrl 3a 1 ¢, q = 0,01 Kn? Monspuas macca mean
M = 0,0635 xr/monb. [Tnomans nosepxnoctu cdepsl S = 47R2,

1. Kakumu gactuniamu co3aaércst TOK B MeTauiax? BeibepuTte npaBuiibHOE YTBEPKICHHE.

A. TonbKo 3EKTpOHAMM.

b. DnekTpoHaMH M TOJOKUTEIbHBIMU HOHAMM.

B. DnekTpoHamMu U OTpULIATEILHBIMA HOHAMU.

I'. MonamMu 000MX 3HAKOB.

J1. DnekTpoHaMu M HOHAMHU 000UX 3HAKOB.

2. [ToueMmy yBenMUMBaeTCsS CONMPOTHBJICHHWE METaula NMpH HarpeBaHuu? BriOepute mpa-
BUWJIBHOE YTBEPKICHUE.

A. 3meHseTcsa MeXaTOMHOE PACCTOSTHUE.

b. YBennuuBaeTcss MHTEHCUBHOCTD KOJIEOATEILHOIO JIBHXKCHUS 3apsHKEHHBIX YaCTHII.

B. YBenuuuBaercs unciio CBOOOAHBIX 3apsiIOB.

I'. YBennuuBaeTcs CKOPOCTh JBUAKEHHUS JIEKTPOHOB.

3. Kakoif u3 rpaduxoB MnpeacTaBisieT cOOOM BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY MeTallia

npu R=const?

' R
——> U — U — U —> U — U
A. b. B. I. .
4. Kakoit u3 rpadukoB npenacrasisieT coooit 3apucumocts p (T) st merasmia, OpexXoasiiero

B CBEPXIIPOBOJAIIIEE COCTOSHUE?

p p/ p\ Jy Ip
r T T LT T

_>

A. B. B. T. iy

5. TomynpoBogHUK 00JIajaeT MPEUMYIIECTBEHHO SJIEKTPOHHOW MPOBOAMMOCTHIO. Kakue
MIPUMECH IPUCYTCTBYIOT?

A. JloHOpHBIE.

b. AknenropHeie.

B. Ilpumecen Her.

I'. Co3nana paBHasi KOHLICHTpALUS JOHOPHBIX U AKLIENTOPHBIX MPUMECEH.

6. Ilouemy nOHOpHAsi MPUMECH BIUSAET TOJBKO HA YHUCJIO 3JIEKTPOHOB MPOBOJIUMOCTH?

A. Kaxplii aTOM TpuMecH JaET SIEKTPOH.

b. Kaxaplii aToM nipuMecH Ja€T IbIPKY.

B. Ilpu BBeeHUN NMPUMECU YUCIIO DJICKTPOHOB YBEJIMYMBAECTCS, @ YUCIO JBIPOK YMEHbIIIA-
eTcsl.

I'. Yucso 371eKTPOHOB YMEHBIIIAETCS, & YACJIO JBIPOK YBEIUUYHUBACTCH.
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7. Kakoii 2JIeMEHT HY»KHO HCIIOJIb30BaTh B KauecTBe npuMecH k Ge, uToObl OH 00Jaaan Jbl-
POYHOM IPOBOAUMOCTBIO?

A. JIro60i1 meTan.

b. Jlxo6oli HemMeTaI.

B. DnemeHT ¢ 6obIei BaJeHTHOCTHIO.

I'. DnemMeHT ¢ MEHbIIICH BaJEHTHOCTHIO.

JI. DileMeHT ¢ BaJIeHTHOCTBIO, paBHOU BasieHTHOCTH Ge.

8. [ToueMy TOK B MOJIYTIPOBOTHUKOBOM JMOJI€ B 0OpaTHOM HampaBICHUN HCUYE3aI0Ie MaJl?

A. IlpukoHTakTHas 00JaCTh 0OEAHAETCSI OCHOBHBIMU HOCUTEISIMHU 3apsijia.

b. Hanpapnenue nBu>xeHHUS JIEKTPOHOB TPOTHUBOIOJIOKHO HAIIPABICHUIO TOKA.

B. IlpuxonTakTHas 061acTh 0OOraIaeTcss OCHOBHBIMU HOCUTEIISIMH 3apsiia.

I'. YMmenbIaeTcst 4uciio OCHOBHBIX HOCHTEIIECH 3apsia.

9. Kakoit mpuOop UCIOIB3YIOT JIJIsI OCBEIICHUS ?

A. Jluog.

b. Tpansucrop.

B. Pesucrop.

I'. I'eneparop.

10. Kak o603Ha9aeTcst Ha cXeMe MOTYITPOBOTHUKOBBIN AHOT?

A.@ B. @ B._"_ I. ‘@ o+

11. Kakoit u3 rpaduxoB npeacrasisietr codboit BAX meranna?

yoy v v e

B. B. T. iy

12. Kakum 00pa3oM 0cBOOOXKIAIOTCS JICKTPOHBI U3 KaToJIa B AJIEKTPOHHO-TYy4EeBOM TPyO-
Ke?

A. B pe3ynbTaTe TEpMOIJIEKTPOHHON 3MUCCHUHU.

b. B pesynbpraTe 60MOapAMPOBKH KaTO/1a TTOJIOKUTEIIbHBIMUA HOHAMM.

B. Ilox nevictBueM mosist MEK1y aHOJIOM U KaTOJIOM.

I'. B pe3ynbTare 351eKTpoamn3a.

13. Uto 13 mepeuncieHHOTO HIKE He OOHAPYKMBAET 3aBUCUMOCTH CHJIBI TOKA OT TOJISIPHO-
CTU MPUJIOKEHHOTO HANIPSKEHUS?

A. IlonynpoBOJHUK P-THIA.

b. ITonynpoBoaHuk N-tuna.

B. ITonynpoBOAHUKOBBIN TPAH3UCTOP.

I'. I[TomynmpOBOAHUKOBBIN JTUO.

14. CkoJIbKO MOJICKYJI BOJOPOJA BbIACIUTCS IpH mponyckanuu depe3 pactBop HCI toka
cusoit 100 MA B Teuenue 16 c?

A. 10%,

B. 5-10%,

B. 10%.

. 5-10%,

J1. 1,6-10%,
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15. BakyyMm sBisieTcsl AURJIEKTPUKOM IOTOMY, YTO. ..

A. ero remmneparypa O4€Hb HU3Ka.

b. B HEeM MMOYTH HET YaCTHI] BEIISCTBA.

B. Bce aTombl, HaxoAsIMECS B BAKYYME, JIEKTPUUYECKH HEUTPAIIBHBI.

I'. B HEeM OoueHb HHU3KOE JaBJICHHE.

16. Kakoe MUHUMaIbHOE MO aOCOMIOTHOMY 3HAUYEHUIO KOJIMYECTBO SJIEKTPUUECTBA MOKET
OBITH MTEPEHECEHO TOKOM Yepe3 IICKTPOHT?

A. 1,6:10° Ko

b.3,2:10%° K.

B. JIro6oe ckosb yrogaHo maioe.

I'. 3aBUCHUT OT BpeMEHU MPOITYCKAaHUS TOKA

17. Kakue necTBUs TOKa HAOIIOAAIOTCS TIPU IIPOXOKIACHUH €ro uepe3 BaKyyM?
A. TennoBoe, XMMHYECKOE 1 MAarHUTHOE.

b. XumMnueckoe 1 MaruiuTHOE.

B. TemnoBoe u MarHUTHOE.

I'. TennoBoe U XMMHUUYECKOE.

JI. TOJIbKO MarHUuTHOE.

MaraurtHoe nmoJje

Bonpocs! 11 00cy:KkIeHUs: MarHUTHOE 10J1€ (OJIHOPOAHOE, HEOJHOPOIHOE), BEKTOP HUH-
OYKIMW MAarHUTHOTO MoJisl, cuiia Amnepa, cwia JIopeHna, MarHuTHasi TPOHUILIAEMOCTh Be-
IIECTBA; COJIHEYHAsI aKTUBHOCTh, MarHUTHBIE OYpH.

3akoHOMepHOCTH: 3aK0H Amriepa, popmyna cuisl JlopeHia, mpaBuio OypaBunKa, IpaBUIIO
JIEBOU PYKH.

IIpakTnyeckoe npuMeHeHue cuiibl Amrnepa, cuiibl JlopeHna.

IpyuHUMIIBI AeHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: JIEKTPOJIBUTATEINS ITOCTO-
SHHOT'O TOKa, YCKOPUTENS 3apSyKEHHBIX YaCTHUL, JIEKTPOU3MEPUTEIbHBIX TPHUOOPOB.
Du3nyecKue ONbIThI: ONBIT DPCTENA, ONBIT AMHepa

Ka4yecTBeHHbIe 3a1a4H:

1. BHyTpeHHSs TOBEPXHOCTh MPUBOJIHOTO PEMHS B PE3yJIbTaTe TPEHUS O IIKKUB MpHOOpesa
MOJIOKUTEINbHBIN 3apsi. CyliecTByeT JU MarHUTHOE T0JI€ BOKPYT BPAIIAIOLIErOCs peMHs?
2. B nnockocTty, nepneHANnKyISIPHON PUCYHKY, PACIIONOKEH MPAMON JJIMHHBIN TPOBOAHUK.
Cuna Toka mo Hemy Teué€T oT HaOmoaarens. M3o0pasure oaHy W3 JTWHUNW WHIYKIIMH Mar-
HUTHOTO MOJI 3TOr0 MPOBOJAHKKA. Kak HampaBiieHa 3Ta TUHUS?

3. B IJI0CKOCTH PUCYHKaA PACIOJIOKEH KPYrOBOM BUTOK C TOKOM, HANPABJICHHOM TaK, Kak
MOKAa3aHO Ha PUCYHKE.

O

Kyna nanpasieH BEeKTOp MarHUTHON MHIYKIIMH TOJISl BUTKA B €T0 IIEHTpe?
4. DAEKTPUYECKYIO IIETIh, COCTOSIIIYI0 U3 MPSIMBIX ITPOBOIHUKOB, IOMECTHIIA B OJTHOPOTHOE
MAarHUTHOE MoJje (CM. pUCYHOK).
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Kyna namnpasnena cuna AMiepa, A€HCTBYIONIAs CO CTOPOHBI MAarHUTHOTO TOJISI HA TTPOBOJI-
HuK 1-2?
5. (BIIP) Mennbiii MpoOBOAHUK IMOJBECHIIM HAa YIPYTHUX MPYKWHKAX U MTOMECTHIIM MEXIY
MOJIFOCAaMH MarHuTa (CM. pUCYHOK).
Kax uzmenurcs (yBelnMUUTCS, YMEHBIIUTCS, HE U3BMEHUTCS) MOAYJIb CH-
§ i+ JIbl AMIlepa M pacTSHDKEHUE NPYKMHOK NPU M3MEHEHUW HaIlpaBJICHUS
Ba N ANEKTPUYECKOTO TOKa, MPOIMyCcKaeMoro uepe3 npoBoaHuk? Cuia Toka
yepe3 NPOBOJHUK OCTAETCS HEM3MEHHOM.
6. DJIEKTPOH BIIETEN B 3a30p MEXIY IOJIOCAMU MArHUTA U JIBUKETCS
TaK, KaK noka3zaHo Ha pucyHke.Kyna nampasnena cuna Jlopenna, neu-
| CTBYIOIIIASI HA AJIEKTPOH?
7 7. MOXHO JH TPaHCIIOPTHPOBATh PACKAICHHBIC CTATbHBIC OOIBAHKH B LIEXE Me-
TAJUTYPrUYECKOTO 3aBO/Ia C MOMOIIBIO JIEKTPOMArHUTHOTO KpaHa?
MOTEPSIIOT CBOM (DEpPOMArHUTHBIE CBOMCTBA U MPUMEHSITH SJIEKTPOMATHUTHI
HEJb3S1.
PacuérHble 3a1aumn:
1. TIpoBoanuk ¢ TokoM 10 A u amuHoi 10 ¢M BUCUT HEMOJBHXKHO B OJJHOPOJIHOM MarHuT-
HOM moJje. JIMHMKM MHAYKIUMW MarHUTHOTO TOJISl MEPIEHIUKYJISIpHBI MPOBOAHUKY. Macca
npoBoIHUKA 5 T. YeMy oJKeH ObITh paBeH MOAYJIh BEKTOPAa MarHUTHON MHAYKITUHU, YTOOBI
HUTH, HA KOTOPBIX MOJIBEIIEH MPOBOHUK, OKA3JINCh HEHATAHYTHIMU?
2. IIpoTOH BiE€TAa€T B OOAHOPOJAHOE MAarHUTHOE moJie nHAyKuue 10 MTa u nBukeTcs B HEM
M0 OKPYXHOCTH pagnycoMm 3 MMm. Onpeaenure CKOpocThb, C KOTOPOU MPOTOH BIIETEN B Mar-
HHUTHOE TIOJIE.

B

N

3agaum HAa MeTOIbI HAYYHOI'0 MIO3HAHMSA:

1. (BIIP) Ha pucynke m300pa’keHa yCTaHOBKa JIJIsl U3yYEHUS MOABEMHOM CHIIBI JIEKTPO-
MarHuTa. KaTyika snekTpoMarsuTa noAkIoyaeTcsl K HCTOYHUKY TOKa Yepe3 peocTar, npu
IIOMOIIIM KOTOPOTO MOXHO M3MEHSATh CHUJy TOKA 4Y€pe3 3JIEKTPOMArHuT. DJIEKTPOMAarHUT
CHOCOOEH MPUTATUBATH METAJUTMUECKYIO TUIACTUHY C TPY30M.

I

Bam HeoOXxoammo mokasarh, 4YTO MOJbEMHAs CUJla 3JIEKTPOMArHUTa 3aBUCHUT OT CUJIbI TOKA,
IpOTEKAroUIero no ero oomMotke. Mimeercs cnenyroiee 000py10BaHuE:
— Habop u3 10 rpy3oB no 100 r;
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— JJICKTPOMArHuT;

— peocrar;

— KJIIOY,;

— UCTOYHHK TOKA;

— COCIMHUTENBHBIE POBOJIA.

B otsere: 1. Onummre 3KCIEPUMEHTAIBHYIO YCTAaHOBKY. 2. OnummTe NOpsaIoK J1E€WCTBHMA
IIPY IIPOBEJECHUHN UCCIICIOBAHMS.

Tect o Teme «MarHuTHoe moJie»
1. MaruuTHOE 10JI€ MOKHO OOHAPY>KUTH IO €ro JICUCTBUIO Ha ...
A. MeJKue Kycouku Oymaru
b. mBMKyIIyrOCS 3apsIKEHHYIO YaCTHUILY
B. cTeKIIsHHYIO TI0JIOUKY.
2. Cuna, ¢ KOTOpOM MarHUTHOE I0JIE IEHCTBYET Ha ABMXKYLLYIOCS 3aPSYKEHHYIO YaCTHUILY
A. cuna Amnepa.
b. cuia Tpenns.
B. cuna Jlopenua.
3. Ha pucyHke n3o00paxeHsl 2 IpOBOAHUKA ¢ TOKOM. [I[poBOAHMKY ...
A. IpUTATUBAIOTCS
b. orrankuBarorcs /
B. He B3anMOAEHCTBYIOT >
4. YkaxuTe HalpaBJICHUE BEKTOpa CHJIbI, IEUCTI DIIEr0 Ha 3apsKCHHYI YacTHUILy, JBH-

»
>

YKYIITYIOCS B MArHUTHOM TIOJIE. 7
A. Bripaso pMo X
b. Bau3s e
B. Bneso. oo

5. Bce BelecTBa B TOM WM MHOM Mepe 00J1a1al0T MarHUTHBIMUA CBOMCTBaAMU. YeM 3T0 00b-
SICHUTD?

A. JIro60¢€ BelecTBO CONEPKUT B OOJIbIIECH UM MEUIE MEpe MATHUTUKH.

b. BHyTpu aTOMOB LMPKYJIUPYIOT 3JIEMEHTAPHbIE 3JIEKTpUYECKUe TOKU. Bceienctue aBu-
KEHUS AJIEKTPOHOB B 3aBUCUMOCTH OT OPUEHTUPOBAHHOCTH 3THUX TOKOB BEIIECTBO B OO0JIb-
HIeH WM MEHBUIEN Mepe NMPOSBIIET MarHUTHBIE cBOKCTBA. B. Kaxaplil 2ekTpoH co31aéT
MAarHuTHOE noJie. B 3aBUCUMOCTH OT KOJINYECTBA 3JIEKTPOHOB B BEIIECTBE 3aBUCUT CTENECHD
HaMarHM4eHHOCTH BEILIECTBA. 6n
6. TTo rpaduky (puc.l) ompenennTe MArHUTHYIO IPOHHLAEMOCTb 1ol qy-
ryHa Opy UHAYKIUU 12

0,8

HaMarHuuuBaoiero nost Bp=1mTi. ==
A. p=6*103.
b. u=0,6.

B. u=6*102,

7. Tpu olMHAKOBBIE KATYIIKU BKJIIOYEHBI TOCJIEIOBATEIBHO B 3JIEKTPUUECKYIO LIETb MOCTO-
SHHOT'O TOKa: KaTylika 1- 6e3 cep/ieyHrKa, B KaTyIlIKe 2- alIOMUHUEBBIN CepJICYHUK, B Ka-
TyHIKe 3-)KEJIE3HbIM CEPACYHUK. B Kakoil KaTyIIke MarHUTHBIM MOTOK HAMMEHBIITUN?

Al

b. 2.

B. 3.

8. Cramb narpemu o t=1000°C. IIpu HarpeBanmu oHa moTepsia ()epPOMArHUTHBIE CBOM-
CTBa. JTU CBOMCTBA MOCJE OCTHIBAHUSL. . .

1 2 ByMTn
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A. BoccranoBsTcs.

b. He BoccTaHOBSITCS COBCEM.

B. BoccTaHoBSITCA JIUIIB B OYEHD MAJION YacTH.

9. ®eppOMarHeTUKH B AIEKTPUYECKYIO KATYIIKY ...
A. Brarusarorces.

b. BelTankuBaroTcsi.

B. Hukakux cuil He BOZHUKAET.

10. DaeKTpoH, BIETEBIIMI B 00JaCTh OJTHOPOJHOTO MATHUTHOTO MOJSl MEPIECHIUKYISPHO
JUHUSM MarHUTHOW UHIYKIIUH, OYyIET. ..

A. JIBUratbcs 0 OKPY>KHOCTH.

b. JIBuratbcs paBHOMEPHO U MIPSMOJIMHENHO.

B. JIpuratbcs 1o napabozsie.

I'. KonebaThcst BOJIb OAHOM MPSMOit

Kpurepun ouenku:

«5» - BBIIOJIHEHBI NTpaBUiIbHO 10 3anaHuid;

«4» - BBIIIOJIHEHBI TPABUJIBHO & - 9 3a1aHU;

«3» - BBINIOJIHEHBI IPABUIIBHO 6 - 7 3a7aHU;

«2» - BBIOJHEHBI PABUJIBHO 5 3aJJaHUM.

DJIeKTPOMATHUTHASI MHAYKIMS

Bonpocsl 1151 00Cy:KIeHHsI: MAarHUTHBIN TOTOK, 3JICKTPOMAarHUTHAs MHIAYKIHS (anee —
OMMN), BUXpeBOE IEKTPUICCKOE MOJIe, CAMOMHIYKITUS, HHAYKTUBHOCTb, JJICKTPOMArHUT-
HOE T10JI€

3aKOHOMEPHOCTH: OIpPEICIICHUEe MarHUTHOTO TOTOKa, mpaBuiio Jlenna, 3akoH OMU,
OJIC uHayKIMK B ABMKYIIUXCS MPOBOJHUKAX, CBSI3b MATHUTHOTO MOTOKA U MHAYKTUBHO-
CTH KATYIIKHA C TOKOM, 3aKOH DOMMW myisi caMOMHIYKIMU, SHEPTUS MATHUTHOTO TOJIA Ka-
TYLIKH C TOKOM.

Pdu3nyecKue ONbIThI: 110 HabMoaeHno OMHU, caMOMHAYKIMH

KayecTBeHHbBIC 3a1aUN:
1. Ha pucyHKke mokasaHsl JiBa Crioco0a BpaleHus TIOCKOW paMKH B OJTHOPOJTHOM MarHuT-
HOM TIOJIE.

I OOOOO0O;

_
=

|

e

Byner nu BO3HMKAaTh MHAYKLIMOHHBIA TOK B paMKe Ha pucyHke 1? Byaer nu BO3HMKATh
VHJIYKIIMOHHBIA TOK B paMKe Ha pUCYHKE 27
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1. TlocTOsSTHHBIN MarHuT nepeMearOT OTHOCUTEIIbHO 3aMKHYTOI'O IPOBOAAIICTO KOJIb-
IIa TaK, KaK IMOKa3aHO Ha pUCYHKC.

Ornpenenure HaNpaBlIeHUE UHAYKIIMOHHOTO TOKA B KOJIBIIE.

3. B 0HOpOJTHOM MarHUTHOM TI0JI€ JBUKETCS MPOBOJHUK TAK, YTO CKOPOCTh €T0 JIBUXKE-
HUSI IEPIICHINKYJISIPHA CUJIOBBIM JIMHUSM MarHUTHOTO 1oJist. CKOpOCTh MPOBOIHUKA YBeE-
JUYUBAIOT B 9 pa3 Mo CPaBHEHUIO C MEpBOHAYAIbHOUM. Kak M BO CKOJBKO pa3 U3MEHUTCS
MOJTyJIb HAIPSI’KEHHU S, BO3HUKAIOIIETO Ha KOHIIAX MPOBOAHUKA?

4. DnekTpuueckas 1enb coOpaHa Mo cXxeMe, IPEeACTaBICHHON Ha PUCYHKE.

|
”~ 'l

ComnpoTuBIieHHE y4acTKa IENH | paBHO CONMPOTUBIICHUIO ydacTKa enu 2. CpaBHATE TOKH,
KOTOPBIE MOKAXYT aMIiepMeTpbl A1 1 A, cpa3y Nociie 3aMbIKaHUS KIIFOYa.

PacuérHble 3a1a4u:

1. B oqHOpOHOM MAarHUTHOM TOJI€ PACIOJIOKEHA MPOBOJIOYHAS paMKa B Ghopme MpsSiMO-
YIOJIBHUKA CO CTOpOHaMH 4 ¢cM U 5 cM. Moysib BEKTOpa MHAYKIIMA MAarHUTHOIO MOJIA pa-
BeH 20 MmTn. Pamka pacrnonokeHa Tak, YTO CUJIOBBIE JINHUM MarHUTHOTO TOJIsl IEPIEHIU-
KYJISIDHBI €€ TUIOCKOCTU. UeMy paBeH MarHUTHBIN OTOK Yepe3 paMKy?

2. MaruuTHsIi TOoTOK yepe3 pamky mensiercst ot 40 mB6 g0 10 MB6 32 0,15 c. Uemy paBHa
OJIC uHAyKUIMM, BOZHUKAIOIIAs B paMKe?

3. IIpoBosounas pamka conportusieHueM 0,1 OMm pacnosioxkeHa B OJHOPOJIHOM MarHuT-
HOM M10JI€, MOJTyJIb BEKTOPa MAarHUTHOM MHIYKIIUH KOTOPOTO YMEHBIIIAETCS CO CKOPOCTHIO
0,2 Tn/c. Ilnomanp pamku paBHa 0,05 M?. JINHAM MaTHUTHOM VHJIYKUWH [EPHEHNKY-
JIIPHBI TJI0CKOCTH pamMku. Onpeaenute 3/IM MHAYKIIMK, BOZHUKAIONIEH B paMKE U CHITY
WHyKIIMOHHOTO TOKa.

4. Onpenenute ckopocTh camonéra Cyxoit Cynepmxker-100, ecni Ha KOHIIAX €ro KPbUIHEB
nnunoun 27,8 m Bo3HukaeT J/]C unaykunu 33 B. Camosi€T neTut ropu3oHTalIbHO. BepTu-
KaJIbHasi COCTABJIAIOIIAs MHIYKIIMM MarHUTHOTO 1oJist 3emiu 5 M.

5. Tlo ropu3oHTaIBLHBIM pejibcaM, PaCHOJIOKEHHBIM B BEPTUKAIHBHOM MAarHUTHOM IIOJIE C
MOAYJIEM BEKTOpa MarHUTHOM MHAYKIUHU 200 MKTH, CKOJB3UT NMPOBOAHMK JIMHOMN 0,2 M.
Koniiel penbcoB 3aMKkHYTHI Ha pe3uctop conpotusiaeHueM 0,1 Om. CkopocTh JIBHKEHUS
MIPOBOJTHMKA TIOCTOSTHHA U paBHA 5 M/C.

X X X X

Yemy paBHa cujia TOKa, MPOTEKAIOLIETO Yepe3 pe3ucTop?
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6. IIpu nponyckanuu 4epes3 KaTyIIKy TOKa CHJION 3 A MarHUTHBIA IIOTOK BHYTPH HEE CO-
ctaBui 15 MB06. Onpenenure MHIyKTUBHOCTD KaTYIIKH.

7. B xarymke nHayktuBHOCThIO 0,5 MI'H 32 2 ¢ cuia Toka ymeHsliaercs ot 15 1o 5 A.
Yemy paBHa DJIC caMOMHIyKIIMH, BOSHUKAIOIIEH B KaTyIIKe?

8. Ilpu nmpoxoKIeHUH TOKA Yepe3 KaTylKy HHIYKTUBHOCTHIO 200 MKI'H 3HEprusi MarHuT-
HOT'O NOJIA KaTyIKH cocTaBuia 2,5 mJlx. Onpenennure cuily TOKa B KaTyILKE.

I'paduueckue 3agaun:
1. MarHuTHBIN MOTOK B METAJUIMYECKOM KOJIbLIE MEHSIETCS 10 TpaduKy:
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Onpenenure moaysp D/1C HHAYKIIMN, BOSHUKAIOUIEN B KOJIBLIE B IPOMEKYTKAX BPEMEHH:
1)  (0;2)c

2) (2:4)c

3) 4;6)c

2. Ha xene3Hblil cep€YHUK HAJEThI JBE KaTyLIKH, KaK [MOKa3aHo Ha pucyHke. [1o mpaBoit
KaTyIlIKe MMPOIYCKal0T TOK, KOTOPbIIl MEHSIETCS COTJIacHO MPUBEIEHHOMY IpaduKy.

N £, C

BriGepuTe Bce BepHbIE OTBETHI.

1) B cepaeunuke B MpOMEXYyTOK BpeMeHH OT 0 110 4 ¢ CyIIeCTBYeT MarHUTHOE TIOJIC

2) WHaykius MarHATHOTO TOJIs, CO3/1aBaeMOr0 MPaBOM KaTYIIKOW, OCTOSIHHA B TEYCHUE
BCETO BPEMEHH HAOIIOACHUS

3) B menu kaTyuiku, n300paxEHHON HA PUCYHKE CJIEBA, CYIIECTBYET MHYKIIMOHHBIA TOK
B TEUECHHE BCETO BPEMEHH HaOIIOICHUS

4) B karyiike, n300paKE€HHON Ha PHUCYHKE CJIeBa, MaKCHMAaJbHBIA TOK HaOIOIaeTCs B
IIPOMEKYTKE OT 3 110 5¢

5) B mpomexyTkax Bpemenu (0; 1) ¢ u (2; 3) ¢ MHAYKIMOHHBIA TOK B KaTyIIKe, H300pa-
AKEHHOW Ha PUCYHKE CJIEBA, UMEET PA3JIMYHOE HAIPABICHUE
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3agaumM HAa MeTOAbI HAYYHOI'O IO3HAHMA:
1. (BIIP) Ha pucyHke nmpeacTaBieHa yCTaHOBKA IO UCCIEIO0BAHUIO SBJICHMS 3JIEKTpOMar-
HUTHOM MHAYKUWU. B KaTylmky WHIyKTUBHOCTH 2 BHOCST KaTylIKy 1, IO KOTOpO#l mpoTe-
KaeT MOCTOSHHBIN TOK. [Ipu 3TOM B 0OMOTKE KaTyIIKU 2 BO3HHKAET MHIYKIIMOHHBIN TOK,
KOTOPBIN (puKcHpyeTcs amnepMeTpoM (Ha mkaie koToporo «0» mocepenaune). B ycraHos-
K& MOXKHO U3MeHATh JJ[C ncTouyHuka Toka.

Bam HeoOxonuMo ucclie1oBaTh, 3aBUCUT JIM HAIpPaBJIEHUE MHAYKLHOHHOIO TOKAa, BO3HU-
KAIOLIEro B KaTylIKe 2, OT BEJIMYMUHBI MOJYJISI BEKTOPA MAarHUTHOM WHAYKIHMH, TPOHU3BI-
Barolllero Karymky 2. meercs ciegyroiiee o00pyn0BaHue:

— JIBE KaTyLIKH;

— amnepMeTp (Ha mikaie kotoporo «0» nocepenuse);

— UCTOYHHK TOKA;

— KJIIOY,

— COCIMHUTENBHBIE MPOBO/IA.

B otsere: 1. Onummre 3KCIEpUMEHTANBHYIO YCTAHOBKY. 2. OnMIIMTE NOPSIOK AECHCTBUI
IIPY ITPOBEJECHUHN UCCIICTOBAHMS.
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Tect no Teme «JIEKTPOMATHUTHAS MHIYKIUSI»

1.5IBneHue BO3HUMKHOBEHHMS 3JEKTPUUYECKOTO TOKA B KATYLIKE C 3aMKHYTHIMHU BBIBOJAMU
IIPY BHECEHUU B HEE TOCTOSIHHOIO MArHUTa Ha3bIBAETCA

A. MarHuTHOW HHAYKIUMEN

b. DnekTpocTraTnyeckoil HAYKIUEN

B. DiileKTpOMarHuTHOM MHTyKLIHEH.

I'. CamouHaykiue

2. IIpu M3MEeHEHUAX CO BPEMEHEM MAarHUTHOIO IMOTOKA Yepe3 KOHTYpP B COOTBETCTBUM C
rpaduxkoM moaysp DJIC MHAYKIMM B KOHTYpE MMEJI MUHUMAJIbHOE 3HAUEHUE B IIPOMe-
KYTKE BPEMEHU

A.0-t;

b.ti_t

B.to t3

INt3.t4

3. [IpuHuun aecTBus TpaHCPOpMATOpPa OCHOBAH Ha SIBJICHUU:

A. 3IIEKTPOMarHUTHOM UHTyKLHUU.

b. anexrponusa.

B. TepMO2IEKTPOHHON SMHUCCHH.

4. B nBa MeIHBIX KOJIbIIA IO OYEPEAN BBOIAT MarHut. IlepBoe komb1i0 11e1noe, BTopoe pas-
pe3zanHoe. THAYKIMOHHBINA TOK TEYET. ..

A. B IEPBOM KOJIBIIE.

b. BO BTOpOM KOJIBIIE.

B. HM B 01HOM M3 KOJIeL.

5. B 3akone camounaykuuu 3/JC caMOMHIYKIHUH OPSIMO MPOMOPIIMOHAIBHA . ..

A. CKOpPOCTH N3MEHEHUSI MAarHUTHOTO MOTOKA.

b. conporusienuro. ol
B. ckopocT N3MEHEHUS CUJIBI TOKA.

6. B kaTymke nHIyKTUBHOCTH 2 ['H 35ekTpudecknil Tox 4 A co3pna-
€T MarHUTHBIA TTOTOK, PABHBIN:

A. 0,5 B6

b.2 B6 : b
B. 8 BO _ t R ?
I'. 16 B6

7.OHeprusi MarHUTHOTO MOJs KaTylmkd MHAYKTUBHOCTBIO 100 I'H mpu cune toka 10 A
paBHa:

A. 0,1 JTx.

b. 10 [Ix.

B.1000 [Ix.

I'. 5000 JIx

8. IIpy paBHOMEPHOM YMEHBIIIEHMH MAarHUTHOTO MOToKa uepe3 koHtyp ot 0,3 BO mo 0,1
B0 3a 0,1 ¢ B koHType Bo3Hukaetr DJ{C uHAYyKIMHU, paBHAS:

A. 4 B.

b.2 B.

B. 0.04 B.

I'.0,02 B.
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9. Kak M3MEHUTCS dHEprus MarHUTHOIO MOJII KOHTYpa A
IIPY YBEJIMYEHUU CUJIBI TOKA B HEM B 4 paza? @
A. VYBemuuurcs B 4 paza.

b. YMenbmntes B 4 pasa.

B. YBenuuutcs B 16 pas.

I'. Ymenbmures B 16 pas.

10.Kak n3meHunacey cuiia TOKa B KOHTYPE, €CIIU DHEPIUs
MarHUTHOTO I0JIs1 yMEHBIINIIACH B 4 pa3a?

A. VYBemnuuiace B 4 paza. 0
b. Ymenbmmnace B 4 paza.

B. YBenuuunace B 2 pa3za.

I'. Ymenbmunace B 2 paza.

Kpurepun ouenku:

«5» - BBINIOJIHEHBI TTpaBuiibHO 10 3amanuii;

«4» - BBIIIOJIHEHBI TPABUJIBHO & - 9 3a1aHU;

«3» - BBINIOJIHEHBI IPABUJIBHO 6 - 7 3a1aHU;

«2» - BBINIOJIHEHBI IPABUIIBHO 5 3aIaHU.
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JlabGopaTopHas padora «3yyeHue siBJeHUA IJIEKTPOMATHUTHOM HHIYKIMI)

Leab padoThbl: HcciaenoBaTh SBICHUE 3JIEKTPOMATHUTHOW HHIYKIUMHU, TOBTOPUB OIBITHI
@apanes caenaTtb BEIBO.

OOopynoBaHMe: HUCTOUYHUK MUTAHUS, MIJUTHAMIIEPMETP, KaTYUIKA C CEpACYHUKAMH, Iy-
rooOpa3HbIii MarHUT, BBIKJIIOYATENIb KHOTIOYHBIN, COCIMHUTENbHBIE MTPOBO/A, MarHUTHAs
cTpenka (KkoMmac), peocTar.

TpeHnpoBoOYHbIE 32JaHUS  BONIPOCHI

1. 28 aBrycra 1831 r. M. ®dapanei

2. B ueM 3akimtoyaeTcs SIBIEHUE AIEKTPOMAarHUTHON MHTYKIIUU?

3. MaruuTHbIM OTOKOM @ yepe3 MOBEPXHOCTH IJIOMIAIbI0 S Ha3bIBAIOT

4. B kakux enuHunax B cucteMe CU uzmepstorcs

a) MHAYKIUS MarHUTHOTO 1oJist [B]=

0) MarHuTHBIN NoToK [D]=

5. IlpaBuno JleHua no3BoiseT ONpeaeauTh

6. 3anummTte GopMyITy 3aKOHA IEKTPOMATrHUTHOW WHTYKITHH.

7. B dem 3akiroyaercs pU3MUECKUN CMBICT 3aKOHA AJIEKTPOMArHUTHON WHTYKIIUH?
8. Ilouemy OTKpBITHE SBJICHHS dJICKTPOMArHUTHON WHIYKITUHA OTHOCAT K pa3psty BEJH-
YaluX OTKPBITUN B 00s1acTU (PU3UKU?

IloaroToBKa K NpoBeIeHUI0 PA0OThI.

1. BctaBuTh B OJIHY M3 KaTYyIICK KEJIE3HBIM CEpJCUHUK, 3aKpenuB ero raikou. [loaxiro-
YUTh 3Ty KATYLIKY Y€pe3 MUUIMAMIIEPMETP, PEOCTAT U KJIKOY K UCTOYHUKY MUTAHUA. 3a-
MKHYTb KIIFOY ¥ C TOMOIIBK) MAarHUTHOW CTPEJIKU OINPEACIUTh PACIIONOKEHHE MATHUTHBIX
MIOJIFOCOB KAaTYIIKKA C TOKOM. 3a(pUKCHpPOBATh, B KaKyl0 CTOPOHY OTKJIOHSIETCSI MPU ITOM
CTpeJika MUWITHamMnepMeTpa. B panbHeieM mpu BBITIOJHEHUH PabO0Thl MOXKHO OyJIIEeT Cy-
IWTh O PACIIOJIOKECHUM MArHUTHBIX MOJIFOCOB KATYIIKA CTOKOM I10 HAIPaBJICHUIO OTKJIO-
HEHUS CTPEJIKA MUJUITHAMIIEPMETPA.

2. OTKJIIOYHATH OT MEMH PEOCTaT W KJIH0Y, 3aMKHYTh MUJUIMAMIIEPMETP Ha KaTYIIKY, CO-
XPaHUB MOPSAJO0K COCTUHEHUS UX KIIEMM.

IIpoBeneHue skciepuMenTa
1. IlpucTaBUTH CEPACUHUK K OJJHOMY M3 MOJIIOCOB AYTrOOOpPa3HOTO MarHuTa U BABUHYTh
BHYTPb KaTyIIKH, HA0Jt0/1asi OTHOBPEMEHHO 3a CTPEJIKOW MUJUIMaMIIEPMETpa.
2. IloBTOpUTH HAOMIOACHNE, BBIIBUTAS CEPACUHUK U3 KaTYIIKH, a TAKXKE MEHSS MOJI0ca
MarHuTa.
3. 3apucoBaTh CXeMy OMbITa U MPOBEPUTH BIMOJIHEHHE MTpaBuiia JICHIIa B KaKIOM Cllydae.
4. PacnonoXuTh BTOPYIO KaTyIIKY PsIOM C IEPBOM Tak, YTOOBI UX OCH COBIAIAIIH.
5. BcraBut B 00€ KaTyIIKH JKeJI€3HbIE CEPICUHUKHU U MPUCOECTUHUTH BTOPYIO KaTYIIKY Ye-
Pe3 BBIKJIFOYATENIb K MCTOYHUKY ITUTAHHUS.
6. 6.3ambIKast 1 pa3MbIKasi K104, HA0JII01aTh OTKJIIOHEHHE CTPEJIKA MUJIIMAMIIEPMETpA.
/. 3apucoBarh CXeMY OIbITa U IIPOBEPUTH BBIIIOJIHEHUE TIpaBuiia JIeHna.
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KonTtposbHasi padora «MarHutHoe moJie. JJ1eKTPOMATHUTHAS HHAYKIHSD)

Bapuanr 1

1. [To xako¥i U3 MPUBEIEHHBIX HIKE (POPMYJIT MOKHO PACCUUTATh MOAYJb WHIAYKITUU
MarHUTHOTO TOJIsL B IMHHOTO TIPSIMOJIMHEWHOTO MPOBOTHUKA C TOKOM |, KOTOpHIi Haxo-
JUTCS B BaKyyMe?

A. B:&O'-
r b
2_ B. B:&OI
271’
3. B. B=ﬂ—°|;
27-r
4, T.p=tol
w-r

5.MeTamnm4yecKoe KOJIbIO0 HAXOAUTCS B MATHUTHOM ITOJI€, HAIPABIEHHOM BJOJIb €T0 OCH.
Ha xakom 13 puCyHKOB NMPaBUILHO YKa3aHbl HAMPABJICHUS UHIYKIIMOHHOTO TOKa | B
KOJIbIIE U CWJIbI F, IEMCTBYIONIECH CO CTOPOHBI MOJISl HA MAJIbIN y4aCcTOK KOJIbIA JIIMHOMN

Al , eciiu A—B<O?
At

o B

6. Onpenenure NHAYKIMIO MAarHUTHOTO MOJISL B B EHTPE TOHKOTO KOJbLA PaaUyCcoM I
= 50 MM, cuina Toka B kotopoM | =5 A.
7. Onpenenure MHAYKTUBHOCTh KaTylIKU L, eciiv pu paBHOMEPHOM YOBIBAHUU CHIIBI

ToKa oT 3HaueHus |1 = 4 A nmo 3navyenwus |, = 0 B Teuennun npomexytka Bpemern At = 0,1
¢ B Karyuike Bo3Hukaetr J//C camounaykuuu = 12 B.

8. DNEKTPOH TOCJe pa3roHa B 3JIEKTPOCTATUYECKOM MOJIE ¢ PA3HOCTHIO MOTEHIUAIOB
A =500 B BieraeT B OqHOPOJHOE MarHUTHOE 1oJe ¢ nHaykauen B = 0,2 T n nBmxercs
B HEM 10 AyT€ OKPYXKHOCTU. OnpeaenuTe paanyc I 3TOH OKPY>KHOCTH.

9. DNEeKTPOH, YCKOPEHHBIN U3 COCTOSTHUSA MOKOS B AJIEKTPOCTATUYECKOM II0JIE C PA3HO-
cThto noteHnuanoB Ag = 300 B, BieTaeT B MarHuTHOE MoJie, JIMHUU UHAYKIUHA KOTOPOTO
MEPIEHANKYJISIPHBI CKOPOCTH AJIEKTPOHA, U IBXKETCS B HEM IO OKPY’KHOCTH paauycoMm R
=2 cM. OmnpenienuTe UHIYKIMIO MArHUTHOTO TOJIS B.
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Pa3nen 4. Kojie0anus 1 BOJIHBI

MexaHnuyeckne KoJ1e0aHus ¥ BOJTHBI

Bonpochl pjsi 00cy:kaeHMs: KoyieOaTeNbHOE JABM)KEHHE; TapMOHUYECKUE KoyeOaHus;
CcBOOO/IHBIE MEXaHMUYECKUE KOJeOaHus; CBOOOHbIE 3aTyXaloL[e MEXaHUYecKue Koseda-
HUs, MAaTEMaTHUYECKUN MASTHUK; IPYXUHHBIM MAasTHUK; BBIHYXKICHHBIC MEXaHUYECKHUE
KOJIeOaHUsl; PE30HAHC; MONEPEYHbIE U TPOJOJIBHBIE BOJIHBI; 3ByKOBBIE BOJIHBI; YIBTPa3BYK.
3aKOHOMEPHOCTH: NPEBPAILIECHUE SHEPTUU MPHU KOJIEOATEIBbHOM JBHKEHUU; XapaKTEpH-
CTUKH BOJIHBI.

IIpakTHyeckoe NPUMEHEHHEe YIbTPa3BYKa; YUET PE30HAHCA B TEXHUKE

KauecTBeHHDBIE 3a/1aUH:

1 (BITP). KaxxmoMy 4deoBeduecKOMYy OpraHy COOTBETCTBYET OIpeseréHHas cOoOCTBEHHas
4acToTa CBOOOIHBIX KOJICOAHWH: IJIs JKENyJKa 3Ta 4acToTa JICKHUT B MHTEpBaJe OT 2 JI0
3T, aa cepaua— ot 1 1o 6 I'n, st a3z — ot 40 go 100 I'u u 1. 1. Bo3neicTBue uH-
(bpa3ByKOBBIX BOJH ONPEACIEHHBIX YaCTOT MOYXKET MPUBECTH K MOBPEKIACHUSM BHYTPCH-
HHUX OPTaHOB, OPTaHOB PHAOKPUHHOM cucTeMbl U Ap. Kakoe siBieHUE NpOSIBISAETCSA B ATUX
cinyvasx?

2 (BITP). Ilapuk omycTuiau Ha Kpail TyHKHA U oTimycTtuid. [lapuk nBrkeTcs, nmepuouye-
CKH IIPOXOJIsl TTOJI0KEHHE PaBHOBECHS, B KOTOPOM OH B KOHIIE KOHIIOB OCTaHABJIHMBAETCS.
Kakoit Buj nBuKeHHs HaOIIOAAeTCs B 9TOM clrydae?

3 (BIIP). JIBa oagMHAKOBBIX KaMEPTOHA YCTAHABIMBAIOT APYT HAPOTUB JApyra (CM. puc.).
Korzaa no ogHoMy M3 HUX yAQpsSIOT pE3UHOBBIM MOJIOTOYKOM, TO HAUMHAET 3By4aTh U BTO-
poii kamepToH. Kakoe siBiieHre HaOI101ae€TCsl B 3TOM OIIbITE?

PacuéTHble 3agaun:

1. Ckonpko koyieOaHui coBepIIaeT MaTeMaTUYECKUd MasiTHUK JAiuHOM | = 4,9 M 3a Bpems
t =235 mun?

2. K npyxwune xéctrkoctbio 80 H/M npuxpenién rpy3 maccoit 200 r. Uemy paBeH nepuo
T cBoOGOIHBIX KOJIeOanuit Tpy3a? (Maccoit npy>XKuHbI TpeHeOpeyb. )

3. I'py3, npuKpenaeHHbIi K MpYy>KUHE, KOJIEOIeTCs Ha TOPU3OHTAIBLHOM TJIaJKOM CTEpPIKHE.
Onpenennure OTHOIIEHWE KMHETHYECKOW SHEPIHM I'py3a K MOTEHUUAIbHOW SHEPIHM CH-
CTEMBbl B MOMEHT, KOTJla I'py3 HAXOAMTCS B TOUYKE, PACIOJIOXKEHHON MOCPEIUHE MEXKIY
KpaiiHUM I0JI0KEHUEM U MOJIOKEHUEM PABHOBECHSI.
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I'paduueckne 3agauu:

1. Ha pucynke n3o0pakeH rpauk 3aBUCUMOCTH KOOPJIMHATHI OT BPEMEHH KOJICOTIOIIETO-
csl Tena.

[To rpaduky onpenenuTe:

1) ammnty 1y KoneoaHui;

2) mepuoa KoJieOaHui;

3) yacToTy KoJIeOaHMIi;

4) 3anuImKTe ypaBHEHUE KOOPIUHTHI.

A< cm
20

£1N Vi

/ \ 4

A
/ X /

Y

3agaum HA MeTOAbI HAYYHOI'0 NO3HAHMS:

1 (BIIP). Yuutens Ha ypoke npojenal ciaeayronui onbiT. OH MOMECTUIT JIEKTPUUECKUI
3BOHOK I10]1 CTEKJISTHHBIN KOJIOKOJI, COEIMHEHHBIN C BO3AYIIHBIM HACOCOM. BKIIFOUMB 3BO-
HOK, OH HaydaJl OTKauuBaTh BO3ayX. [0 Mepe oTkaunBaHMs 3BYK CTAHOBUWJICSA BCE THIIIE,
XOTSI CKBO3b CTEKJIO ObLIO BUIHO, YTO MOJIOTOYEK MO-TIPEKHEMY yAapseT B YAIIKy 3BOHKA.

. .
d . \
/ \‘\‘
/ \\

Kaxkoii BBIBOJT MOXKHO CAeNaTh MO pe3ysibTaTaM JaHHOTO OMbITa?

2 (BIIP). Bam HeoOxoauMoO UCCIEA0BaTh, KaK 3aBUCUT MEPUO]] KOJIEOAHUM TPYKUHHOTO
MasgTHHKA OT Macchl Tpy3a. Mimeercs cienyroiiee 000py10BaHuUE:

— CEKYHJIOMEp 3JIEKTPOHHBIN;

— Habop U3 TPEX MPYKUH PA3HON KECTKOCTH;

— "abop u3 nsaTu rpy30B 1o 100 T

— IITAaTUB ¢ My(TOH U JIATTKOM.
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OnummTe NOpsAIOK MPOBEACHUS HC-
CJIEIOBAHUS.

B otsere:

1. 3apucyiite WiaM ONUIIUTE 3SKCIe-
PUMEHTAIBHYIO YCTAaHOBKY.

2. OnumuTe MOpsIIOK ACUCTBUN NpU
IIPOBEICHUH UCCIICOBaHUS.

|

Tect no TeMe «MexaHn4eckue KoJ1e0aHUsI M BOJIHbD)
Bapuanr 1
1. Iloka3aH rpaduk 3aBUCUMOCTH CMEIICHUS KOJIEOoIerocs tejaa oT BpeMenu. Onpee-
JIUTE YaCTOTy KOJIeOaHU ITOTO Tea.
A. 10 I'm;
b. 0,2 I'm.
B. 1T
I'.0,1Im.
2. Onpeaenute Nepuo KojieObaHU MaTEMaTUUECKOTO MAasTHHUKA, eciu JyinHa HUTU 40cMm.
A4m.
b. 8x.
B.16m.
I'.20m
3. Teno xonebmercs BI0JIb OCH X 10 3akoHY X(t) = Scos10 m t. Onpeaenure nepuoa KoJe-
Oanuii T nanHOTrO TEna.

A. T=5c.
Bb. T = n/5c¢.
B. T =10 nc.
I'. T=0,2c.

4. Maccy rpy3a MareMaTu4ecKoro MasgTHHKa yMEeHbIIWIM B 2 pa3za. Kak npu aTom u3zme-
HUJICS IEpHUOJ] KosieOaHU MasiTHUKA?

A. VBemmunics B V2 pasa.

B. YMenbiumics B V2 pasa.

B. Ymenbmuncs B 2 paza.

I'. He nzmenuncs.

5.Konebaronuiicss Ha Ipy»KUHE TPY3 32 MPOMEKYTOK BpeMenu t = 12 ¢ coBeprraetr n = 60
konebanuii. Onpenenure nepuoa koiedanuit rpysa T.

A.T=5c.

b.T =2c.

B.T=0,5c.

I'T=02c

6.JIrocTpa packauuBaeTcs mocie o HOro Touka. Kakoit aTo Tum konedbanuii?

A. CBoOogHbIE.

b. BeiHyX1eHHBIE.

B. ABTOKONIE0aHUS.

I'. Yopyrue konebanus

7.I1o xaxoit popmyne Beruncisercs nepuoa T KoneOaHuil MaTeMaTHYecKOro MasTHUKA?
A. 2m\(k/m)

B. 2nV(I/g)

B. 2mV(g/])

105




T. 127 \(l/g)

A (g

8.B kakux cpenax MOTyT paclpoOCTPaHsAThCS MPOI0TbHBIE BOJIHbBI?

A. Tonbko B razax.

b. Tonpko B KHUIKOCTAX.

B. Tonpko B TBEpABIX TENAX.

I'. TosbKO B )KMIAKOCTSX Y TBEPABIX TEJIAX.

J. Tosbko B KUAKOCTSX U razax. E.B razax, )KMAKOCTAX U TBEPABIX TEJAX.
9. CxopocTtb 3Byka B Bo3ayxe 330 m/c. KakoBa jyiriHa 3ByKOBOM BOJIHBI IIPU YacTOTE KO-
nedanuii 100 I'n?

A. 33 xkm.

b. 33 cm.

B. 3,3 m.

I'.0,3m.

JlaGoparopHasi padora «3aBUCHUMOCTD MEPHOAA U YACTOTHI CBOOOIHBIX KOJIe0aHUIT
HUTSHOT0 MASITHUKA OT €ro JJIUHbD).

eab padoThI: BHISICHUTD, KaK 3aBUCUT MEPHUOJI U YACTOTAa CBOOOIHBIX KOJICOAHUN HUTS-
HOT'O MasiTHUKA OT €r0 JIJTUHBI.
Oo6opyaoBanme: MTaTUB ¢ My(OTONH M JANKOM, MIAPUK C MPHUKPEIJICHHOW K HEMY HUTBIO
narHOM 130 cM, IPOTAHYTOM CKBO3b KyCOUYEK PE3HHBIY, Yachl C CEKYHIHON CTPEIKOM MM
METPOHOM.

Yka3zanusa k padorte

1. IlepeuepTute B TETpab TAOIUILY AJIS 3aITUCH PE3YyJIbTATOB U3MEPEHUN U BHIYMCICHUM.
2. YKpenuTe KycO4eK Pe3UHbI C BUCSAIIUM Ha HEM MAasITHUKOM B JIAIIKE IIITa-
THBA, KaK MMOKa3aHo Ha pucyHke. [Ipu 3ToM IIMHA MasgTHUKA JOJKHA OBITH
paBHa 5 cM, KaK yKa3aHo B Ta0JuIle sl TepBoro omneita. Jnuny | MasTHrKa
U3MEpSITe TaK, Kak MOKAa3aHO HA PUCYHKE, T. €. OT TOUKHU MOABECA J0 cepe-
JTUHBI IIApUKA.
3. Jlnst mpoBeeHMsI IEPBOTO OIMBITa OTKJIOHUTE IMAPHK OT MOJI0KEHHUS PaB-
) HoBecHs Ha HEOObIIyI0 aMmuMTyy (1—2 cm) u otycrute. M3meppre

Puc. 183 MIPOMEKYTOK BpeMeHHU t, 32 KOTOpbIH MasgTHUK coBepiIUT 30 MOJIHBIX KOJIe-

Oanwuii. Pe3ynbpTaThl M3MEpEeHUN 3aMUINNATE B TAOIHILY.

4. ITpoBeanTe OCTAIBHBIE YETHIPE OMbBITA TAK K€, KaK U NepBbIid. [Ipu aTOM 1i1un-
Hy | MasiTHHKA KaXX/Iblil pa3 yCTaHABIMBATEe B COOTBETCTBUH C €€ 3HAUCHUEM, YKa3aHHBIM
B TAOJIMIIE JIJISl TAHHOTO OMBITA.
5.JIms1 kaXaoro W3 MATH OMBITOB BHIYHCIWATE W 3AMMINWTE B TAOJMIy 3HAYEHUSATICPUO-
na T konebauuit MasATHUKA. T yen=t/N
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MNe
Dasuvecran ouiTa 1 2 3 4 5

BeAUYHEA
{, cm 5 20 45 80 125

N 30 | 30 30 30 30

t, e
T, ¢
v, '

6.BbIdmciIITe TeOpeTHIECKOe 3HaueHre T HUTSHOTO MasTHHKA 1o dpopmyre T = 2nVe/g ,
VYckopenue ¢ = 9,8 m/c?.

7.J171s1 KaXKJI0T0 M3 IISATH OIMBITOB PaCCUMTANTE 3HAUYCHHS YaCTOTHI V KOJIeOaHUN MasiTHHUKA
1o popmyne: v = 1/T nimm v = N/t. [lomydeHHbIe pe3yabTaThl BHECUTE B TAOIHITY.
8.Crenaiite BBIBOALI O TOM, KaK 3aBHCST IEPHUOJ M YaCTOTa CBOOOIHBIX KOJIcOAHUN MasiT-
HHKA OT €r0 JUIMHBI. 3alUIINTE 3TH BHIBOIBI.

9.lonoauTenpHOE 3amanue. McciemoBaTh 3aBUCMMOCTD MEepUOJa KOJeOaHUNH HUTSHOTO
MasTHUKA OT aMILTUTYIbI KOJICOaHUIA.

A) OTKJIOHHUTE MasTHUK (JUIMHOU 45 CM) OT IOJIOKEHHUS PaBHOBECHS HA 5 CM U OTIYCTHTE.
b) N3mepbTe Bpems, 3a KOTOpoe MasTHUK coBepiaeT 10 moJHBIX KojaeOaHuH.

B) [ToBTOpHTE ONBIT C aMILTUTY10M KOJeOaHwuii 3 cM.

10.I') JInst Ka)K10T0 OIBITAa BRIYMCIUTD MEPHOJ KOJICOAaHUM HUTSHOTO MasTHHKA 1O (op-
MYJIE Toxen = /N

JJIEKTPOMATHUTHBIE KOJI€0AHUA U BOJHBI

Bomnpocel as1 00cy:KIeHHus: IEPHO]T CBOOOIHBIX MIEKTPUUECKUX KOJIEOAHUI; EMKOCTHOE
Y MHAYKTUBHOE CONPOTHUBIICHUS NEPEMEHHOI0 TOKA; aKTUBHOE COMPOTUBIIEHUE; padoTa U
MOIIHOCTb IIEPEMEHHOTO TOKA; PE30HAHC B DJIEKTPUUYECKON LIENU; TOKH BBICOKOW YaCTOTHI;
ANIEKTPOMATHUTHOE MOJIE KaK 0COOBIN BUJI MATEPHUH; IIEKTPOMAarHUTHbIE BOJIHBI, BUOPATOP
I'epua; OTKpBITHIN KO€OATENbHBIN KOHTYP; OHITHE O PaJAHOCBSI3U; TEJIEBUICHNUE.
dusznueckue siBJeHUsI: CBOOOIHBIEC AIEKTPOMATrHUTHBIE KOJICOAHUS; 3aTyXatol[le dJIeK-
TPOMAarHUTHbIE KOJIeOaHUs; BHIHYKICHHBIC SJICKTPUUECKHUE KOJIeOaHUsI; TIEPEMEHHbBIN TOK;
IIPUHLIMIIBI PAIUOCBS3H.

3aKOHOMEPHOCTH: MPEBpAILEHUE PHEPTUU B KosiebaTeIbHOM KOHTYpe; (hopmyna Tomco-
Ha; 3akoH OMa JJ1s 3IEKTPUYECKON 1IeNU NEPEMEHHOIO TOKA; CBOMCTBA 3JIEKTPOMArHUT-
HBIX BOJIH.

IIpakTHyeckoe NnpMMeHeHHe dJIEKTPOMArHUTHBIX BOJIH; ITOJy4€HHE, IIepeadya u pacmpe-
NesieHue dIeKTposHeprun; nzooperenue paano A.C. IlomoBsiM.

IIpuHuMNBI geiicTBUA NMPUOOPOB M YCTPOMCTB: I'E€HEPATOpPA HE3ATYyXAIOLIUX JJIEKTPO-
MarHUTHBIX KOJIEOAHUI; reHepaTopa MepeMEeHHOro TOKa; TpaHC(POopMaTopa; paguonprueM-
HUKa

KauecTBenHbIC 3a1a4n:

1 (BIIP). BcTaBbTe mpoOMyIIEHHOE CIOBO B TEKCT.

«PamnocBs3p MEXIy paadoIOOUTEIIIMK, HaXOASIUMHUCSI HAa MPOTHUBOIIOJIOKHBIX CTOPO-

HaX 3eMJIM, OCYIIECTBIIAECTCS Ha KOPOTKUX BOJHAX. DTO BO3MOKHO Ojlarogapsi TOMy, 4TO
OTpakaeT KOPOTKHE PATMOBOIHBIY.
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2 (BIIP). B konebaTenpHOM KOHTYpE pa3/BUHYJIN IUIACTUHBI KOHCHCATOPA.

Kak mpu 3TOM M3MEHSITCS 4acTOoTa W MEepuoj COOCTBEHHBIX KOJICOAHUN DIIEKTPUUECKOTO
3apsiia B KOHType? st Kaxa0il BeIMYMHBI OIIPEACIIUTE COOTBETCTBYIOIIUNA XapaKTep U3-
MEHEHHS:

1) yBenuuurcs; e

2) yMEHBIIUTCS; \ F

3) HE UBMEHUTCA.

3anummTe B TaONUIly BIOpaHHbIe IU(PHI T K101 pusndeckoit Beanunnbl. L{udpsl B
OTBETE MOT'YT IIOBTOPATHCS.

YacToTa xonebaHult 3apsiaa [Tepuon xonebanuit 3apsina

Pacuérnbie 3anaum:

1. KonebGarenpHblil KOHTYpP COCTOMUT U3 KaTyIIKU HHAYKTUBHOCTHIO 0,02 MKI'H 1 KOHZIEH-
catopa émkocThio 32 MK®D. Onpenenure nepuoa COOCTBEHHBIX 3JIEKTPOMAarHUTHBIX KOJIE-
OaHMi1, BOSHUKAIOIINX B KOHTYDE.

2. MakcuManbHbIiH 3aps| Ha 00K/IaJKaX KOHJIEHCATOPa KoJlebaTenbHOro KOHTypa Om = 10°
Ki1. AMIIIMTYIHOE 3HaY€HME CHIIBI TOKA B KOHTYpE I = 103A. Onpenennre nepuos Koie-
Oanwuii. ([ToTepsiMmu Ha HarpeBaHue MPOBOIHUKOB MOXKHO MPEeHEOpeyb. )

3. Pamka momanso S = 3000 cm? umeer N = 200 BUTKOB U BpaIaeTcs B OJZHOPOTHOM
MATHMTHOM TIone ¢ uHAykmued B = 1,5 ¢ 102 Tin. Makcumansnas DJIC B pamke
€n=15B. OmnpenenuTe BpeMs 0JTHOI0 000poTa.

4. B nenb nepeMeHHOToO Toka ¢ yactotol v = 500 'l BKJIFOUeHa KaTyIlKa WHIYKTHBHO-
cteto L = 10 mI'H. Onpenenure €EMKOCTh KOHAEHCATOPA, KOTOPBIA HAJI0 BKIKOYUTH B 3TY
1IeTIb, YTOOBI HACTYMIJI PE30HAHC.

5. Pagnocranuus BeAE€T BemaHnve Ha Hecymew yacrore 150 MI'n. Onpenenure nnvHy
BOJIHBI, HA KOTOPOU BEUIAET pauOCTaHIIHS.

4. OnpenenuTsb IIUHY 3JIEKTPOMArHUTHBIX BOJH B BO3/IyX€, U3Iy4aeMbIX KOJI€OATEIbHBIM
KOHTYpOoM € eMKOCTbI0 3 H® m mHaykTuBHOCTHIO 0,012 I'H. AKTHBHOE CONPOTUBIICHHE
KOHTYpa MPUHSATHh PaBHBIM HYJIIO.

['paduueckue 3amaun:
1. Ha pucynke npuBeaeH rpadvk U3MEHEHUS CHIIBI TOKa CO BpeMeHeM. OnpenenuTh rme-
pHroJI KoJIeOaHWI M aMIUTMTYy CHUJIBI TOKA. 3amucaTh YpaBHCHHE KOJIeOaHUI CHITBI TOKa.

i, MA

o
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3aiayu Ha METOJIbl HAYYHOTO MO3HAHUS:

1 (BITP). B 1896 . A. C. IlonioBsiM Obli1a TiepeaaHa mepBasi TeJierpaMMa ¢ UCIIOIb30BaHU-
eM AIEKTPOMATrHUTHBIX BOJTH. M OBLT U300peTEH TIEPBBIN
. B nexabpe 1901 r. MapkoHu nepejiaja CurHani Je-
pe3 Atnantuyeckuil okead. [lo cyTH, OH OCTaBWII B MOBECTKY JIHS 3aJladyy UCCIEA0BATh
pacpocTpaHeHUE PAJAMOBOIH BOKPYT 3eMiid. B MEpBBIX «TpaHCATIAHTUYECKUX) OIBITaX
OH HaIIEN, YTO MOXKHO TEpeaBaTh COOOIICHUSI Ha 3HAYUTEIbHBIE PACCTOSIHUS HE TOJBKO C
TOMOIIBIO (c MJIMHOM BOJIHBI OKOJIO 8 KM), KOTOpBIE BCIE-
CTBUE orubaroT 3emito, HO U C MOMOUIBIO BOJH C JTMHOU
BOJIHBI 0KOJIO 300 M, KOTOpBbIE, KaK MBI CETOJHSI 3HAEM, CIIOCOOHBI OTPAXKATHCS OT MOHO-
cdepsl 3emiu.

Cnucox c¢j0B (CI0BOCOYETAHUM )

1) 6ecripoBoIOUHBIN Tenerpad

2) anmmapat Mop3se

3) ITUHHBIX PATHOBOIH

4) KOPOTKUX PAAMOBOJIH

5) siBneHus nudpakuuu

6) sIBJICHUS TUCTIEPCUU

2 (BIIP). Poytep (MapiipyTuszaTop)

Jlnst paboThl MOOWJIBHOM CBSI3UM, MOJAEMOB, CITYTHHKOBBIX CHCTEM M MHOTHX JIPYTUX
YCTPOMCTB UCIOIB3YIOTCS OECITPOBOIHBIC TEXHOJIOTHU. OIHUM U3 MPUMEPOB HCIOIb30-
BaHUS OECNpPOBOAHBIX TexHOJOTHM siBisieTcss Wi-Fi. O0s3aTenbHbIM yCIoBUEM Oecrpo-
BOJHOM CBSI3M YCTPOMCTBA C CEThIO MHTEpHET ABISETCA HAIMYHME TOYKU TOCTyNa — PoO-
yTepa Wik mapiipyTtuzatopa. CBs3b MEXIy TOUKOM AocTymna (poyTepoM) U yCTPOUCTBOM
OCYILIECTBIISIETCS C MOMOIIBIO 3JIEKTPOMArHUTHOTO U3JIyYEHUS ONPEAEIEHHOTO JUaa3oHa,
KOTOPO€ M3Iy4aeTCsl POYTEPOM, PACHPOCTPAHSETCS B BO3AYXE CO CKOPOCTHIO CBETa U
MPUHUMAETCSL YCTPOUCTBOM (Hampumep, HoyTOykom). Kaxknprit poyTtep paboraer B ompe-
NEIEHHOM JIMaNa30He 4YacTOT, B KOTOPOM BBIACISIETCS LIEHTpasibHas yactota. Ha cero-
THSTTHUHN eHb ctannapThl Wi-Fi cetn moaaepKuBaroTcsi IByMs IIEHTPAIbHBIMU 4acTOTa-
mu: 2,4 TTuu 5 ITo (ITy — rurarepn — 10° I'n). HanGonee 9acTo BeTpedaromasics pa-
Oouast ieHTpaibHas yactota — 910 2,4 I'Tw.

1. Kakoe ¢uznyeckoe sBiIeHUE JSKUT B OCHOBE pabOTHI poyTepa (MapiipyTuzaTopa)?

2. BriOepure U3 NpeasioKEHHOTO TIEPEUHs JBa BEPHBIX YTBEPXKICHUS, KOTOPBIE OIpeje-
JSIOT MpeuMyliecTBa OECIpOBOAHON CBSI3U MEpel MPOBOJHOM, U 3aMUIIUTE HOMEpa, MO0
KOTOPBIMU OHM YKa3aHBI.

1) HeGomnbive 3aaepKKu BO BpeMsl COSMHEHUS.

2) [lonkiroueHre HECKOJIbKUX YCTPOUCTB OJJHOBPEMEHHO.

3) OrpaHn4eHHOE PACCTOSIHUE MEKY TOUKAMU CBSI3U YCTPOMCTB.

4) B nuamazone 2,4 I'TTl pabotaeT MHOeCTBO ycTpocTB (Hanmpumep, Bluetooth, mukpo-
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BOJTHOBBIE TI€YH).
5) U3nyuenue ot Wi-Fi-ycTpoiiCTB B MOMEHT II€peaaur JaHHbIX B HECKOJBKO Pa3 MEHb-
I1Ie, 9YeM y COTOBOTO TenedoHa.

TecT mo TeMe «3NEKTpOMArHUTHBIE KOJICOAHUS W BOJTHBD)

Bapuanr 1

1. DnexTpuueckue KojiebaHusl B KojaebaTeIbHOM KOHTYpE 3ajJlaHbl ypaBHeHHeM q=10-2C0S
20t (Ko). Uemy paBHa aMIuinTy1a KojieOaHui 3apsiaa’?

A. 10-2 Kn.

b.cos 20t Ku.

B. 20t Ko.

I'. 20 Ko

2.Ilepuos cBOOOMHBIX AJIEKTPOMArHUTHBIX KOJIEOAHUN B KOJEOATEIIbHOM KOHTYpPE paBeH
10-3 cexyHasl. Yemy paBHA ITUKIWYECKAS YACTOTA KOJICOAHUH B KOHType?

A.2*103x I'o.

b.2*10-3n 'L

B.2*¥10-3 I'n.

I.2Tm.

3. Kak uaMeHuTcs nepuoj; CBOOOIHBIX KOJI€OaHUl B KOHTYPE, €CIIM EMKOCTh YMEHBIIUTCS
B 4 paza?

A. YMeHbmuTCA B 2 pasza.

b. YBenuuurtcs B 2 paza.

B. YMensbiutcs B 4 pasa.

I'. YBenuuuTcs B 4 paza.

4. JlelicTBytOlllee 3HAUEHUE HANIPSKEHUS HA YYACTKE LIEMH MEPEMEHHOIO TOKa paBHO 220
B. YUemy paBHa aMIimuTy1a KojieOaHUsI HANIPSDKCHHST HA 9TOM y4acTKe IIETIH.

A. 220 B.

b. 440 B.

B. 220/\2 B.

I.220 V2 B.

5. Ilpu snekTpuYecKuX KOoJeOaHHsIX B K0ieOaTeIbHOM KOHTYPE CHUJIa TOKA B KATYyIIKE U3-
MeHseTcd 1o 3akony i=2 cos 100t (A). UeMy paBHa aMIUIMTYa KosieOaHUi cuia Toka?

A. 0,02 A.

b.2 A.

B. 100 A.

I'.2*104 A.

6. KoHTyp paguonprueMHHKa HaCTPOEH Ha JUIMHY BoOJIHBI SOM. Kak HYXKHO M3MEHUThH €M-
KOCTh KOHJICHCATOpa K0JIEOATEILHOTO KOHTYpa MPUEMHUKA, YTOOBl OH OB HACTPOEH Ha
BOJIHY JUIMHOU 25 M?

A. YBenuuuts B 2 pasa.

b. YBenmuuuTs B 2 pa3sa.

B. YMenbuts B 2 paza.

I'. YMenbmiuts B 4 paza.

7. C moMoIIbl0 KaKOro 3J€MEHTa JIETEKTOPHOTO paguoONpPUEMHHUKA OCYIIECTBIISIETCS Jie-
TEKTUpPOBaHUE?

A. uog.

b. KkonebaTenbHBIN KOHTYP.
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B. anTenHa.

I'. rpOMKOTrOBOPUTET .

8. Ha xakoM CBOMCTBE AJIEKTPOMArHMTHBIX BOJIH OCHOBAHO JICUCTBUE paJuoiokaTopa’?
A. oTpaxkeHue.

b. npenomnenue.

B. unrepdepentusi.

I'. monsapusanus.

9. Ha xakoM mpuMEpHO PACCTOSTHUM OT PaarOJIO0KATOpa HAXOAUTCA CaMOJIET, €CJIM OTpa-
YKCHHBIN OT HErO CUTHAJ MTPUHUMAIOT yepe3 10-4 ¢ mociie MOMEHTa NOChUIKA?
A.3*%104 m.

b. 1,5%104 m.

B. 3*1012 m.

I'. 1,5*%1012 m.

10. Ha xakoi#l njauHe BOJHBI paboTaeT pajauolepelaTydK, €ClIM YacToTa KojeOanuit 1
MI'n?

A. 300 M.

b. 100 M.

B.3 m.

I'. Im.

Kpurepun ouenku:

«5» - BBINOJIHEHBI TpaBWIbHO 10 3a1aHMii;

«4» - BBINIOJIHEHBI TPABWIBHO 8 - 9 3a71aHUI;

«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3aJ]aHUI;

«2» - BBINIOJHEHBI TPaBWIHHO S 3aJIaHUM.

Pa3zgea 5. Onruka

IIpupoaa ceera

Bonpocs! st 00CyKI€HUA: TOUYCUHBIM UCTOYHUK CBETA; CKOPOCTh PACHPOCTPAHEHHUS
CBETA; MOJHOE OTPAKEHUE; JIMH3bI, YBEJIMUYEHUE JINH3BI; TJ1a3 KaK ONTHYECKAsi CUCTEMA;
cuJia CBETA; OCBEILIEHHOCTD.

3aKOHOMEPHOCTH: 3aKOHBI MPSAMOJMHEWHOTO PaCHpPOCTPAHEHHUS, OTPAXKEHHUS U TIpe-
JIOMJICHUSI CBETA; MOCTPOCHUE M300pakKeHusl B JIMH3aX; MpUHIUI [ toiirenca; ¢popmyna
TOHKOM JIMH3bI; 3aKOHBI OCBEIIEHHOCTH; COJTHEYHbIC U JIYHHBIE 3aTMEHUS.
IIpakTHYecKoe NIpUMeEHEHHE ONTHIYECKUX MPUOOPOB

KoMOuHupoBaHHBIC 3aHATHUS
JlabopaTopHas pabota

KavecTBeHHBIC 3a1a4H:

1 (BIIP). B cepenune XX B. unxenep-pusuk Yapns3z Kao crnenan oTkpbiTHE, MPOJIO-
KHUBIIIEE JTOPOTY ONTUYECKUM BOJOKHAM, KOTOPHIE UCIIOJIB3YIOTCS CETOMHS AJIs TEeJEBU-
JCHUSI U UHTEPHET-CBsA3H. ONTUYECKOE BOJIOKHO CIIOCOOHO TMepenaBath HU(pPOBYO WH-
dbopmarnuo B hopMe CBETOBOro uMItyjbca. Kakoe siBiIeHUE OOBSCHSET XO0J CBETOBOIO
Jy4a BIOJIb ONITUYECKOTO BOJIOKHA (CM. puc.)?

OTBeT:
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[Ipu npoxoxkAeHUHN CBETA BHYTPHU ONTHYECKOTO BOJIOKHA CBET OTPAXKAETCS OT BHYTPEH-
HUX CTEHOK BOJIOKHA. B JaHHOM cilyyae MpoOsBJISIETCS SIBIEHUE MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

2 (BIIP). YcTaHoBUTE COOTBETCTBUE MEXKIY MpUMEpPaMH U (PU3NUECKUMH SBICHUSIMH,
KOTOpBIE 3TH MPUMEPHI WLTIOCTPUPYIOT. JIJIsl KaKI0TO MpuMepa MposiBiICHUS (pu3nde-
CKUX SIBJIGHHH M3 MEpPBOTO CTONOIA MOAOEpUTE COOTBETCTBYIOIIEE Ha3BaHHE (hu3HUe-
CKOTO SIBJIGHUSI U3 BTOPOTO CTOJIOIIA.

I[TPUMEPBI
A) THO B BOJI€ KaXXeTcs OJIMXKe, YeM Ha caMOM Jiejie
b) cBeT OT 1amMIIOYKH OCBEIIaeT KOMHATY

OUSNYECKUE SABJIEHUA
1) nuddyszus
2) mepexo1 MEXaHUIeCKON SHEPTHH B TEILIOBYIO
3) nmpeioMIIeHHE CBETa B BOJIE
4) pactipocTpaHeHHE CBEeTa B aTMOchepe

3anuiuTe B TabIMIly BEIOpaHHBIE IIU(PHI MOJI COOTBETCTBYIONIUMU OYKBaMHU.

A b

PacuérHble 3a1aumn:

1. Ilimockoe 3epkalio MOBEPHYIM Ha yroy o = 17° BOKpyr ocH, JiexKalled B MIOCKOCTH
3epkana. Ha xakoi yron [} moBeprHeTcsi OTpaxEHHBIM OT 3epKajia Jyd, €CJIM HarpaBJe-
HUE MaJIal0IIEro Jy4da OCTaJI0Ch HEU3MEHHBIM?

Bosmooicnoe pewenue:

[Iycth (0 — nepBOHAYaIbHBIN YroJ NaJCHUS Jy4a.

ITo 3aKkOHY OTpaKEHUS YrOJl OTPAXKEHHS TAKKE PABEH @, U, CIETOBATEIBHO, YTOJI MEXIY
MaJIaI0IIKAM JIy4YOM U OTPaKEHHBIM JTy4OM PaBeH 2.

IIpu moBopote 3epkana Ha yroJ o NEpIeHAUKYJsIp | K 3epkany, BOCCTaHOBJICHHBIN B
TOYKE MAaJEHUS, TAKKE ITOBEPHETCA HA YIroJI 0 U 3aUMeT nosioxkenue 1.

3HA4YUT, HOBBIM YToJI MaJIeHus OyJIeT paBeH ¢ + a.

Takum e OyJ1eT ¥ HOBBIN yTOJl OTPAKCHHUS.

[TosToMy yroJi, Ha KOTOPBIM MOBEPHETCA OTPaKEHHBIN yd B = (¢ + ) T+ o - ¢ = 20 =
34°.

2. OmnpenenuTte, Ha KaKoW yroil O OTKJIOHSIETCSI CBETOBOM JIyd OT CBOEr0 IEpBOHAYAIb-
HOT'O HalpaBJICHUs NPU NIEPEXOE U3 BO3/IyXa B BOJy, €CJIM yroJl ajgeHus o = 75°.
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3. Onpenenute, BO CKOJIBKO pa3 UCTHHHAS TIIyOMHA BOAOEMAa OOJIBINE KaXKYIICHCs, €CIIN
CMOTpPETH IO BEPTUKAJIA BHU3.

4. B kadecTBe JyIbl UCIOJB3YETCA TOHKAsI COOMparoias JMH3a ONTUYECKasi CHila KOTO-
poit paBHa 4 nntp. Ilpeamer HaxoAUTCS HA PACCTOSAHUM 5 CM OT IJIOCKOCTH JWH3BI.
Onpenenure:

1) KakuM — meiicTBUTEILHBIM MJIM MHUMBIM — SIBIIICTCS U300pakeHHE mpeamera’?

2) Ha xakoM paccTOSsHUM OT TIOCKOCTH JIMH3bI HAXOJAUTCS €ro n300paxkeHue?

3) Uemy paBHa yBeIMYEHUE JTUH3HI B JAHHOM cllydae?

5. N3obpaxenue npeamera umeet Boicotry H = 2 cm. Kakoe ¢okycHoe paccrosinue F
JI0JKHA UMETh JIMH3a, PACIOJIOKEHHAsI Ha PAacCTOSTHUU f = 4 M OT 3KpaHa, YTOObI N300-
pakeHHUE JTAaHHOTO MpeAMETa Ha dKpaHe UMeIo BeicoTy h = 1m?

6. [IpenenbHbIi yroil MOJHOTO OTPA)KEHUSI B CUCTEME CTEKIIO-BO3AYyX paBeH 42°. Uemy
paBHa CKOPOCTh CBETA B 3TOM COPTE CTEKJIA?

7. CTOJ OCBEIIIEH JIAMITON, PACOJIOKEHHOM Ha BhIcoTe 1,2 M npsiMo Haj cTtoioM. Ormpe-
JEIIATE OCBEIIEHHOCTh CTOJIA HEMOCPEACTBEHHO MOJ JIAMIIOM, €CJIM MOJIHBIM CBETOBOU
HOTOK JlaMIibl cocTasiisieT 750 M. JlamMmy cumTaiTe TOYEYHBIM UICTOYHUKOM CBETA.

I'pagpuuyeckue 3agaum:

1 (BIIP). Ha onHy u3 rpaHei CTEKJISIHHOM NMPU3MbI U3 BO3/yXa MaJaeT Jiyd cBeTa (CM.
puc., Buj cOoky). M300pa3ute npuMepHbIi X0 JIy4ya B MPU3ME U MOCIE BbIXO/Aa CBETa
U3 CTEKJIA B BO3AYX.

Bosmooicnoe pewenue:
[TpumepHbIii X011 Tyuel n300pakEéH Ha PUCYHKE.

/

2 (BIIP). Ha pucyHke moka3aHO pacrojioeHUe TJIaBHOW onTudeckoil ocu MN nHH3bI,
CBETsIICHCSA TOUKU S U ee uzoopakenus Si. Hapucyiite nunu3y u xon ayueid. Haiinure
Ha PUCYHKE ONTHYECKUM LEHTp JIMH3BI U ee (okychl. Omnpeaenure, coOuparouiel uiu
pacceuBaroIIel SBISETCS 3Ta JTUH3a, TEHCTBUTENbHBIM WM MHUMBIM SBIIE€TCS M300pa-
KEHHE.
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S,

3aayu HA MeTOAbI HAYYHOT' 0 MIO3HAHUSA:

1 (BIIP). YuuTens Ha ypoke MpOBEN CEPUIO OMBITOB MO MPEIOMIICHUIO CBETOBOTO JTyda
Ha TpaHMIE Pa3JIMYHBIX  MPO3PAvYHBIX  CpPEA:  BO3AYX—BoJa U  BO3AYX—
CTEKJIO0 (CM. PUCYHOK).

\ BO3YX '\‘
\ AN

: Y L.

e '\
BOJIA N CTEKIIO "\ 2
|

Kaxkoit BBIBOJ MOKHO CACJIaTh Ha OCHOBaHHH HpOBGI[éHHBIX OITBITOB?

2 (BITP). KoHTaKkTHBIE JIMH3BI

CBeTOBbBIE JIy4H, UAYLIME B IJIa3, UCIBITHIBAIOT MEPBOE MPEIOMIICHUE, MPOXOs Yepes3
pOroBUIly, Jajee B MEPEAHEN TJIa3HOM KaMepe, XpyCTAIMKE, 3aJHEH TJIa3HOM Kamepe.
[Ipenomnénnele aTyun coOMparoTcs Ha ceTyaTke. Eciiu n3o0paxeHue npeamera mnoiayyva-
€TCSl HEe Ha ceTyaTke (mepel Hel WIM 3a Hel), TO YEeJIOBEK BUIUT MPEAMET HEUETKUM,
pa3MbIThIM, Oe3 neraneil. KoHTakTHbBIE JIMH3BI, KAK U OYKH, KOPPEKTUPYIOT OJIH30pY-
KOCTb, TaJIbHO30PKOCTh, aCTUTMAaTH3M. KOHTaKTHBIEC JIMH3BI UMEIOT (OPMY «HaIlIny», U3-
rOTaBJIMBAIOTCA U3 MPOHUIAEMOro JUIsl Kuciopoja marepuana. [loBepXHOCTh, KOHTaK-
TUPYIOLIAsl C POrOBUIIEH, COOTBETCTBYET (pOpME POTOBUIIBI, NIEPEIHSA TOBEPXHOCTh UC-
MpaBJIsiCT HEMPABWIBHYIO ONTUYECKYIO CHUCTEMY IJ1a3a, (OKyCUpyeT M300pakeHHe Ha
ceT4aTKe, He MCKaxaeT ¢hopmy npeameToB. KOHTaKTHBIE JTMH3BI COMPHUKACAIOTCS Yepes
CIE3HYIO TUIEHKY C POTrOBHULIEH TJIa3a U HAXOLATCSA C HUM «B KOHTakTey». I'na3za mainbHO-
30pKHUE UCIPABJISIOTCS KOHTAKTHBIMH COOMPAIONIMMH JIMH3aMH, Iia3a OJIH30pyKHe —
KOHTAKTHBIMU PACCEUBAIOITMMHU JUH3aMU. [[hama3oH KOPPEKIUU KOHTAKTHBIX JIMH3 J10-
CTaTO4YHO MHUpOKHii: oT +20 1o -20 guonTpwii.
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obonoIRa
1. Kakoe ¢u3nueckoe siBiIeHHE JIEKUT B OCHOBE pa0OThl KOHTAKTHBIX JTHH3?

2. BBI6€pI/ITe N3 IIPCIAJIOKCHHOTO IICPCUHA IBAa BCPHBIX YTBCPIKICHHA W 3aIIMIIUTC

HOMEpA, O]l KOTOPBIMU OHU YKa3aHbI.
1) koppekTupytomas 3peH1ue NOBEPXHOCTh KOHTAKTHOM JIMH3bI — BHEIIIHSAS,

2) ucnpapiieHre OJIM30PYKOCTH TPeOyeT AEKOPATUBHYIO KOHTAKTHYIO JIMH3Y;

3) ucnpaBlieHUEe JaIbHO30PKOCTH TpeOyeT JMH3Y, YCUIMBAIONIYIO (POKYCUpPOBAHHE CBe-
TOBBIX JIy4€H;

4) onHa W3 3a7a4 KOHTAKTHOM JIMH3BI COCTOUT B OTPAKEHUHU MAJIAIOIIET0 Ha IJ1a3 CBETO-
BOT'0 MOTOKA;

5) Opu HOIIEHUM KOHTAKTHBIX JIMH3 MPOUCXOJUT YMEHBIIEHUE WHTCHCUBHOCTU IOIa-
JAIOILIETO B IJ1a3 CBETOBOI'O MTOTOKA.

Tect no Teme «OnTuka»

Bapuanr 1

1.JTaGopaTOpHBIM METOJIOM BIIEPBBIE U3MEPHUI CKOPOCTH CBe-
A. N. ®uzo

b. X. T'toiirenc

B. O. Pemep

2. 3aKOH OTpaXKEHHUSI CBETa UMEET BUJI (CM. pUC.): |
A=Y ’
B. sin g
B.0=r

3. [TocTostHHAs BEMYMHA, BXO/SIAs B 3aKOH MTPEJIOMJICHUS CBETA, HA3BIBACTCS:
A. aGCONIOTHBIM TTOKA3aTeNIeM MPETOMIICHUS

b. oTHOCHTENEHBIM TTOKA3aTENIeM MTPETOMIICHUS

B. nocrosiHHOM npenomiIeHust

4.®opMyia ONTUYECKON CHIIBI JIMH3BI, ATO. ..

F =

Ta.

A.

O
Il

b.

1 —_—
B. F
d. YenoBek mMpuOIMKAETCS K 3€pKay cO CKOPocThio. C KaKOW CKOPOCTBIO OH COJIU-

’KAaeTCsl CO CBOUM H300paskeHreM?
M

A«

R |+ -”_"—‘ (Wl

1
+ J—
f .
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e M
b. ¢

152
B. ¢
6. CrnokeHne TBYX KOT€PEHTHBIX BOJTH HA3bIBACTCS:
A. nucnepcuei
b. mudpakumeit
B. uaTtepdepennueit
7. CrocoOHOCTh JEKTPOMArHUTHON BOJHBI MPOXOAUTH Yepe3 OJTHOOCHBINA KPUCTAILT
B OTIPEJICJICHHOM HANpaBJICHUU HA3bIBACTCS:
A. onsgpu3zanuen
b. uaTtepdepennueit
B. nudpakuueit
8. [Ipu nepexoe ayda B ONTHYECKH OOJiee TUIOTHYIO Cpeny. ..
A. yrox mageHus 0oJIbIe yria mpeOMICHHUS.
b. yron magenusi MEHbIIIE yTiIa MIPEIOMIICHUS.
B. yron magenust paBeH yriry IpelOMIICHHUS.
Q. Ecnmu mpeamer HaxoguTcs Mexay (OKYCOM M ONTHYSCKUM ILIEHTPOM COOHMparo-
e JTMH3bI, TO U300pakeHue OyIeT. ..
A. YBEJIMYEHHBIM.
b. yMeHbIIEHHBIM.
B. paBHbBIM pazmepam npenmMera.
10. IIpu mpoxoxaeHUH OEJIOro CBeTa Yepe3 TPEXTPAHHYIO0 MPU3MY Ha SKpaHE BUIHBI
Pa3HOIBETHBIE TIOJIOCHL. JTO SIBJICHUE ...
A. uaTEpPEpEHIINH.
b. nucnepcun.
B. nudpakmm.

Kpurepun ouenku:

«5» - BBINIOJIHEHBI NTpaBUIbHO 10 3amaHui;
«4» - BBINOJIHEHBI TPABWIBHO &8 - 9 3aaHNI;
«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3aaHUI;
«2» - BBINOJIHEHBI TPABWJILHO S 3aIlaHUM.
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JlabopaTopHas padora «3yyeHue u3o0paskeHus MpeaMeTOB B TOHKOM JTMH3€)

Heas padoThl: U3MEPUTH ONTHYECKYIO CUIy U (DOKYCHOE pacCTOsiHUE coOuparonieit
JIMH3BI OTHUM U3 CIIOCOOOB.
OO6opynoBaHMe: ICTOYHUK CBETA, JIMHEWKA, JTMH3a COOMparomias, JaMIIOYKa Ha CTOMKE,
AKpaH, COCIMHUTEIIbHBIC MMPOBOA, BHIKIIIOUATEIb.
Teopernueckoe o0ocHOBaHMeE:! dopmyna TOHKOU JIMH3bI UMeeT
1 1 1
4+ ==
pur: ¢ S F (1), rme d — paccrostHrie OT JUH3BI 10 00BekTa, f — paccrosHue or
JIMH3BI 10 U300pakeHus, F — ¢pokycHoe pacctossHue JIMH3bI, D — onThyeckas cuia JIMH-
3BI.
Jlnst Toro, 4ToObl yOEIUTHhCS B MPUTOAHOCTH (HOPMYJIBI TOHKOM JIMH3BI, JJIS BaIllero
ciydass HeOOXOJIUMO M3MEPUTh C MOMOIIBI0 ATOM (POPMYJIbI ONTHYECKYIO CHIY ITOM
aua3bl D npu pasnmnynbix 3HadeHusx d u f, HaliTH aOCOMIOTHBIE MOTPEIIHOCTH HU3Mepe-
Hust D u yGenuThest, 4To B mpeenax TOYHOCTH HAIlMX W3MEPEHUN ONTHYECKYIO CHUITY
JWH3BI MOXHO CYHTATh BCIWYHMHOMN II0-

M A CTOSTHHOH, T.€. (hopMmyJia paboTaer.
SN N A ¢ DTO MOXKHO CieIaTh, U3MEPUB PACCTOS-
o \ 5 o\\\ . — F\\‘\ (é,ﬁ\ 8, HusA d OT mpeaMeTa 10 JIMH3BI B PacCTO-
: Y \ = staus f oT mMH3BI 10 peanpHOTO M300pa-
y ;0\ \ f’ - “‘*«L’,_{, JKEHHs Ha dKpaHe. PeanbHoe nepeBepHy-
1 A roe M300paKeHUE Ha DKpaHe sl coOu-

paroiei JUH3BI MOJyYaeTCs, €CIM MPEeIMET PACMOJIOKHUTh OT JIMH3BI HA PACCTOSIHUU
oonbmem pokycuoro. Ilpu stom ecnu paccrosaue f<d< 2f, To u3obpaxkenue Oymet
yBenuueHHbIM (puc.1), ecnu pacctossauu 2f<d, To ymensinenusiM (puc. 2). Habmromae-
MBIM TPEIMETOM MOKET CITY>KUTh CBETSINASACS CIUPAIh JTAMIIOYKH.

[Ipocreiimuii ciocod U3MEPESHUSIONTHYCCKOW CHIIBI M (DOKYCHOT'O PAcCTOSTHUS coOupa-

FOILIEH JINH3bI OCHOBAH Ha I/ICHOJ’IBSOBaHI/II/I (OpMyJIbI TUH3BIL:

1 1 1
E+T_D (1) wnmm a+——— (2

B kadecTBe mpenMeTa UCIONIB3YETCsl CBETAIIAsACA JaMIiouka. JeiicTBuTenbHOe n300pa-
YKCHUE HUTU HaKaja JaMIIOYKH [OJy4aroT Ha DKPaHe.

Xona paboTbl
1.Co6path 3MEKTPUYECKYIO 1IeTlb, MOAKIIOUYNB JaMIIOYKy K UCTOYHHKY TOKa 4Yepe3 Bbl-
KJIFOYaTeb.
2.IlocTaBUTh JTAMIIOYKY U AKpaH MO KpasM CTOJIa, MEXAY HUMU MOMECTUTh JUH3Y. le-
pemMenias JIMH3Y, MOIYYUTh PE3KOe N300paKEHNE CBETSIECHCS HUTH JTAMITOYKH.
3.U3meputsb pacctosiHus d u f, 0Opature BHUMaHWE HA TOYHOCTh U3MEPEHUS pacCTOs-
HUM.
4.Paccuutath 1o popmynam (1) u (2) onTudeckyro cuiy U GOKyCHOE pacCTOSHHUE JIMH-
3bl.
5.BeiBog o pabore
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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; IIKaJa AIEKTPOMArHUTHBIX 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-
TPaJIbHOTO aHaJIN3a

Ka4vecTBeHHbIC 3a1a4H:

1 (BIIP). ¥Y3kuit my4ok O€J0T0 CBETa IMOCIe MPOXOKACHUS Yepe3 CTCKISHHYIO MPU3MY
na€T Ha DKpaHE CHEKTp. 3alHIUTEe I[BETa CIIEKTpa B MPABWJIBHOW IOCIIEI0BATEILHO-
CTH: CHHM U, (DHO0JIETOBBIN, 3€JIEHbIN, 0Jy0O0i.

2 (BIIP). Ha pucyHke mpuBeieHbI CIIEKTPHI U3IYyYEHUSI aTOMApHBIX MapoB Telus, apro-
Ha U HeusBecTHOTro rasza. Kakoe(-ue) BemecTBo(-a) — reiauil Ui aprod — BXOJIUT(-5T)

B COCTaB HEM3BECTHOIO Ira3a’
400 450 500 550 600 700

3 (BIIP). BcTaBbTe nporyiieHHOE CI0BO (CIOBOCOYETaHUE) B TEKCT.
«O0pazoBaHue paayru MpU MPOXOXKJICHUM CBETA Yepe3 MEJIKHE Karllkl BOIbI MPOUCXO-
auT Osaronaps . Ilpu 2TOM 2JIEKTpPOMArHUTHBIE BOJHBI
pPa3IMYHON JJIMHBI BOJIHBI JIBXKYTCSI B BOJIE C Pa3HBIMU CKOPOCTSIMU U TIOITOMY IIO-
pPa3HOMY MPETOMIISIOTCS.

4(BIIP) YcraHoBUTE COOTBETCTBHUE MEXKIY YCTPOWCTBAMHU U BUAAMHU 3JIEKTPOMArHUT-
HBIX BOJIH, KOTOPBIE UCIIOJb3YIOTCS B 3TUX YCTpPOMCTBaX. I KakI10ro ycTpoucTBa u3
MIEPBOTO CTOJOIA MOAOEPUTE COOTBETCTBYIONINN BUJ] SJIEKTPOMArHUTHBIX BOJIH U3 BTO-
poro cronoIa.

YCTPOICTBA BU bl DJIEKTPOMATHUTHBIX BOJIH

A) Jammbl B COJISIPUSX, CIOCOOCTBYIO-|1) CBETOBBIC

mue oOpa3’OBaHMIO B KOXE 4YeEI0BEKa|2) mH(ppaKpacHbIE
BuTamuHa D
b) npubopsl A uccnegoBaHUsl aTOM-|3) PEHTI€HOBCKUE
HOW KPHUCTAUIMIECKOM PEMIETKH MOHO-4) yiubTpaduoIeTOBbIE
KpUCTAJUIOB
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PacuérHble 3a1aun:

1. B TOHKOM BO3IyIIHOM 3a30p€ MEXKIY IBYMS CTCKJISHHBIMH IJIACTUHAMHU HAOIIOAAIOT
UHTEepHEPEHITMOHHYI0 KapTHHY B 3€JIEHBIX Jydax JIMHON BoiHEI 550 HM. Omnpenenure
TOJIIIIMHY TUIEHKH, €CIIA B HeW HAOII0AaI0T MAaKCUMYMBI 4 MOPSAKa.

2. [lepnon mudpakumronHoit pemietku 3 MkM. HaiiauTe HanOONBIIMA MOPSAOK CIIEKTPa
JUIS JKEJITOTO CBETAa C JUIMHOM BOJIHBI 580 HM.

3. ToHkasg MBIIbHAA INICHKA OCBEIIAETCSI CBETOM ¢ JiIrHOU BOJHEI 0,6 MKM. Ha ckoJIbKO
OTJIMYAIOTCS Pa3HOCTH XOJ1a IBYX OTPAXKEHHBIX BOJH JJISI CBETIION U CIIEIYIOLIEH 3a HEl
TEMHOU MHTEPPEPEHIIMOHHBIX MOJI0C?

3aa4m HA MeTOIbI HAYYHOTI'O MO3HAHUA:

1 (BIIP). M3yuas cBoiicTBa CBETOBOM BOJIHBI, YUYUTEIh HA YPOKE MPOBEN OMBITHI C KPH-
CTaJUIaMU TypMaJiiHa (OJJHOOCHBIMU MPO3PAUYHBIMU KPUCTAIIAMH 3€JIEHON OKPACKH, U3-
TOTOBJIEHHBIMU B (pOpMe IJIaCTUHBI, cM. puc.). OH HampaBui NEPHEHAUKYJISIPHO TO-
BEPXHOCTH IUIACTUHBI MyYOK CBETA OT AJEKTPUUECKON JaMIIbl, TPU 3TOM CBET YaCTUYHO
ocyiad 1o MHTEHCUBHOCTH U MPUOOPEIN 3eJIeHOBaTyI0 okpacky. Jlajiee my4ok cBeTa ObLI
HaIpaBJI€H 4Yepe3 BTOPOM TOYHO TAKOHM K€ KPUCTAIUI TypMaJIMHA, MapajuICIbHBIN Hep-
BoMy. [Ipym OaMHAKOBO HAMpPaBIIEHHBIX OCSX KPHUCTAJJIOB CBETOBOW MYYOK HECKOJIBKO
Oosiee ociabisuicss 3a CYET TOTJIONIEHUST BO BTOpPOM Kpuctauie. Ho korjma yduTtenb
Hayaj BpalllaThb BTOPOW KPHUCTAJUI, OCTABJISIS MEPBbIA HEMOABUKHBIM, TO HAOJII0aJI0Ch
yAUBUTENBHOE SBJIICHUE — TallleHue cBeTa. M Korja ocu KpuUCTauioB ObUIM TEPIICH/ -
KYJISIDHBI IPYT IPYTY, CBET U€pe3 BTOPYIO MIIACTUHY HE MPOXOIHUII COBCEM.

C kakoit 11e51b10 ObLT MPOBEJEH TAHHBINA OTIBIT?

2 (BIIP). BcTaBbTe B mpejioxkeHne MpOnyIIeHHbIE CI0BA, UCTIOIL3Ys HHMOPMAITUIO U3
TEKCTa.

Ha pucyHke moka3zaHa cxema OIbITa 1O Pa3IOKEHUIO CBETA B CIEKTP C TOMOIIBIO
. CornacHo OIBITY,
B HanOOJIbIIEH CTCTICHH MIPETOMIISIOTCS

A

B omeem 3anuwume cnosa (couemarnus ciog) no nopsaoxy, 6e3 0OnoJIHUMENbHbIX CUM-
80.108.

[BeT npeameron
Bormpoc o npuynHe pa3auvHON OKpacKH TeJl 3aHMMall YM YejlOBeKa yKe JaBHO. boib-
o€ 3HA4YEHUE B TMOHMMAHHWM ITOTO BOMpoca MMenu paboTel HeroToHa (HauaBIuecs
0K0JIO 1666 T.) 10 pa3IoKEHUI0 OEI0r0 CBETa B CIEKTP (CM. PUCYHOK).
Cger ot (oHaps ocBemaeT y3Koe MpSIMOYroibHOEe oTBepctHe S (1enn). [Ipu momoru
nuH3bI L m300pakenue menn monydaercs Ha skpane MN B Buae y3koro 0e€10ro mpsmo-
yroapHuKka S'. [loMecTuB Ha Ty TH JIydei mpusMy P, oOHapy>KuUM, 4TO U300paKeHUE IIe-
JIU CMECTUTCS U MIPEBPATUTCS B OKPAIICHHYIO MOJOCKY, IIEPEX0/IbI IIBETOB B KOTOPOH OT
KpPacHOTO K (hHOJIETOBOMY TMOJO0HBI HAOI0IaeMbIM B paayre. DTO paaykHOE M300pa-
xeHue HploTOH Ha3Basl CIEKTPOM.
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Pucysok. HaGmogeHHe JHCNIEpCHH CBeTa
B Ta6J'II/IHC IMPUBCACHBI B KAYCCTBC IMPUMCpPA 3HAYCHUA I10KA3aTCIIA IMPCIIOMIICHUSA B 3a-
BHUCHMOCTH OT AJIMHBI BOJHBI JJIA ABYX COPTOB CTCKJIA K BOJEI.

JUTHHA BONHEL HM [Toxazarenp npenomMaeHUs
’ CTeKno, TSKENbII .
(BeT) (T Crexno, nérkuii kpou|  Boma
656,3 (kpackbIii) 1,6444 1,5145 1,3311
589,3 (5KEnTHIiN) 1,6499 1,5170 1,3330
486,1 (rony6oif) 1 6657 1,5230 1,3371
404,7 (buoaeToBBbIiN) 1,6852 1,5318 1,3428

[IBeT okpykarommx HaC MPEIMETOB MOXKET ObITh Pa3IUYHBIM OJarojapsi TOMy, 4TO CBe-
TOBBIE BOJIHBl PA3HOW MJIMHBI B Jiyde O€JIOro I[BE€Ta PaCCEUBAIOTCS, MOTJIOIMIAIOTCS U
MPOITYyCKAIOTCS TPeaMETaMH TMO-pa3sHoMy. JloJsi CBETOBOTO TOTOKA, Y4acTBYIOMIAs B
KaKIOM M3 3THX MPOLIECCOB, OMPEAETSETCS C MMOMOIIBI0 COOTBETCTBYIOMINX KO3 duUIu-
€HTOB: OTPaXEHHUS P, MPOMYCKAHUS T U MOTJIOMICHUS 0.

Ecnu, Hanpumep, y Kakoro-iubo tena Juisi KpacHOTO cBeTa KOA((UIIMEHT NMPOITyCKaHUs
BEJINK, KOX(P(UIIMEHT OTPaKEeHUs Mall, a s 3eIEHOT0 — HA000POT, TO ITO Teno OyaeT
Ka3aThCsl KPacHBIM B MPOXOMAIIEM CBETE U 3€NEHBIM B OTPaKEHHOM. TakuMH CBOWA-
CTBaMHU 00JIa/IaeT, HAPUMEP, XJIOPOPUILT — BEIIECTBO, COAEPIKaIIEecs B JUCThIX pac-
TEHUW U 00ycloBIMBalolee Ux IBeT. PacTBop (BHITsDKKA) XJopoduiiia B CIUPTY OKa-
3bIBAETCS HA MIPOCBET KPACHBIM, a Ha OTPAKEHNE — 3EJIEHBIM.

Jlyist oueHb Ge0oro Hempo3payHOro Tena KOI(PPUIIUEHT OTPaKeHUs OJM30K K €IUHUIIC
JUTSI BCEX JIJTUH BOJIH, a KOO(DPHUITMEHTHI MOTJIONICHUS ¥ TIPOITyCKaHus oueHb Majbl. [Ipo-
3payHO€ CTEKJIO MMEET Majble KOd(PPUIIMEHTH OTPaKEHUSI W TOTJIOMICHUS, a Kodhdu-
IMUEHT MPOITYCKaHMs OMU3KUHN K €IUHUILIC JUTSI BCEX JIJTMH BOJIH.

Paznuune B 3HaueHUSX KOIPHUIMEHTOB 0, THU P U UX 3aBUCHMOCTH OT I[BETa (IJTUHBI
BOJIHBI) IMAJIAONIEr0 CBETa OOYCIIOBIMBAIOT YPE3BhIUAMHOE pa3sHOOOpas3ue B IIBETaX U
OTTEHKAaX Pa3INnIHBIX TEJ.

Bosmoorcnoe pewenue:

Ha mecte mepBoro mporycka JOJDKHO OBITH CIIOBO «IPU3MBD) WM CIOBOCOYETAHHE
«CTEKJITHHOM MPU3MBI», HA MECTE BTOPOTO — CIIOBOCOUYETAHHE «(HUOICTOBBIC JIyUH».
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KonTposbHasi pabora no paszaeny «Onruka

I Bapuanr.
1. 'eoMeTpr4eCcKOil ONITUKON HA3BIBACTCH pa3aes ONTUKH, B KOTOPOM...
a) M3y4aloTcs 3aKOHbBI PacHpOCTpPaHEHUsl B MPO3PAUYHBIX Cpellax CBETOBOM SHEPrUM Ha
OCHOBE IIPEACTABIICHUS O CBETOBOM JIYUE;
0) rIy0OKO paccMaTpUBaIOTCS CBOMCTBA CBETA U €TI0 B3aMMO/JICHCTBHE C BEILIECTBOM.
2. OCHOBOIIOJIO)KHMKOM KOPIYCKYJISPHO# TeOPHUH cBeTa ObLI...
a) Pémep; 0) HeroToH; B) MakcBen;
r') ApUCTOTEIIb; n) ['tolireHc.
3. B uemM cynmiHOCTH MeTO/a onpe/ie/ieHisl CKOPOCTH cBeTa B onbiTe Pu3o?
a) 111 UBMEPEHUS BPEMEHH PacIpOCTPAHEHUs CBETA UCIIOJIb30BAJIOCh BPAILAIOIIEECS
3epKaJIo;
0) 11 U3MEpPEHNs BpeMEHH PacpOCTPAHEHUS CBETa MCIIOJIb30BaJIC “TIpephIBaTeIb —
Bpaujarouieecs 3youaroe Koieco.
4. /1s1s1 TOro 4T00BI OTPAXKEHHBIH JIY4Y COCTABJIS ¢ NagawIuM yroJ 20°, yros na-
JEeHUSI CBETOBOIO JIy4a J0JKeH ObITh CJIeTYyIOIIUM:
a) 40°
0) 30°
B) 20°
r) 10°
5. BoisicHuTe, 4emMy OyJeT paBeH yroJi najeHusi NPy nepexoae CBeTOBOro Jy4a B
ONTHYECKHU 00s1ee IVIOTHYIO CPeAy M3 ONTHYECKOM MeHee IJIOTHOM ?
a) yroJ naJicHusi paBeH i1y IpeioMICHUS
0) cBeT MPOXOAUT 0€3 MPETOMIICHHUS
B) YroJi najieHus: 00JIbLIE yriia NpeJoMIICHHUS
I') YroJI aJICHUs] MEHBIIIE YIJIa MPEJIOMIICHUS.
6. Onpenessist rIyOMHY BojgoeMa “Ha rJias”...
a) Mbl TOYHO OTIpPEEINsieM IIyOuHy;
0) THO Ka)KeTcs HaM TIyOxKe;
B) JTHO Ka)KeTcs Bceraa OJKe K HaM, T.€. MeJbue.
7. Kakue JTHH3bI HA3BIBAKOT BOTHYTHIMHU, KOI'/1a — BbINMYKJIBIMHU?
a) BOrHyThIMM — y KOTOPBIX Kpasi TOJIIE, YEM CEPE/INHA; BBIMYKIBIMU — Y KOTOPBIX
Kpasi TOHbIIIE, YEM Cepe/InHA
0) BoruyThiMu — y KOTOPBIX Kpasi TOHBIIIE, YEM CEPEINHA; BBITYKIBIMU — Y KOTOPBIX
Kpas TOJILIE, YEM CepeIuHa
B) BOorHyThIMU — Te€Ja ¢ MOBEPXHOCTSIMU, OOPAIICHHBIMU BHYTPB; BBITYKJIBIMH — C
MOBEPXHOCTSIMHU, OOPAIIEHHBIMU HapYXKY.
8. Boi0epure popmyty, 10 KOTOPOH PACCUYUTHIBAIOT ONTHYECKYIO CUJLY JIMH3bI:

a)v=1/T
0) D=1/F
B) R=U/I
r)q=Q/m

9. OnTr4yeckne cUibl JMH3 paBHbI S anTp U 8 nuTp. KakoBbl nx (poKycHbIe pac-
cTosiHuA?

a)2mul25wm 06)20mu 12,5m

B)2cmu 1,25 cm r)20cmu 12,5 cm

121




10. Yemy paBHO JiMHEiHOe YBeJIUYEeHHE JIUH3bI?

a) ' =H/h
o) =flF
B) ['=d/f
r)['=D/d

11. C kakoii ¢pu3nyecKoil XapaKTepPUCTUKON CBA3aHO pa3jinyne B niBeTe?
a) CO CKOPOCTBIO CBETA;

0) ¢ MHTEHCUBHOCTBIO CBETA;

B) C MOKa3aTeaeM MPeIOMIICHHS CPEIbl;

T') C 4aCTOTOM KOJeOaHUH.

12. JlnimHa BOJIHBI /151 (PHOJIETOBOTO IIBETA PABHA:
a)2-10"m

6)4-10"m

B)6 - 107" M

r8-10"m

13. B yem 3akJo4aercs siBjieHne nuHTepdepeHuu cera?
a) B YCUJICHUHU OJTHOTO CBETOBOIO IMyYKa JAPYTUM;

0) B MOJIyYEHHUU CIIEKTpa OEJIOro CBETA;

B) B OTMOAHUU CBETOM IPEMSTCTBUM;

') B HAJIOKEHUU CBETOBBIX BOJIH.

14. Kakue cBeTOBbIE BOJIHBI HA3bIBAKOTCH KOTePEHTHBIMU?

a) UMEIONIUE OJIMHAKOBBIC YACTOTHI;

0) UMEIOIIINE OJJMHAKOBBIE YaCTOThHI U PA3HOCTh HAYAIBHBIX (ha3, paBHYIO HYJIIO;

B) UMEIOIIME OJIMHAKOBBIC YACTOTHI U TIOCTOSIHHBIE pa3HOCTH (as.

15. YcaoBue MmakcuMyma B TU(PPAKIIUOHHOH KAPTHHE, MOJTY4YeHHOH ¢ MOMOIIbLIO
pemerku, 4sin¢=*ki B sroii popmy.e d — 3T0:

a) pa3HOCTb X0/1a MEX/Ty BOJIHAMH,

0) mepuoJI peieTKH,

B) IIIMPHYHA MaKCUMyMa Ha dKpaHe.

16. Macca Teaia m =1 kr. BeruucjinTe noJiHyIo ero Hepruio.

a)3 - 108 JIx
6)9 - 10° i
B) 9 - 10 I
)3 - 10 Tx

17. CBeyeHne IKpaHa TeJIeBU30Pa OTHOCUTCH K:
a) XeMUJIFOMUHECICHIINH;

0) KaTOAO0JIOMUHECIICHITUH;

B) DJICKTPOJTFOMUHECIICHIINH;

) (OTOJFOMUHECIICHITUH.

18. I1.1a3ma naer:

a) CIIEKTp MOTJIOIICHHUS;

0) moJyIocaThIil CIIEKTP;

B) JIMHENYATHIN CIEKT;

I') CIUIOLIHOM CIIEKTP.

19. KakoB 1uana3oH 4acTOT HHPPAKPACHOIO U3JIyYeHHs ?
a) ot 10° 10 107 I'

0) or 108 1o 101 I'g
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B) 0T 6,6 - 108 10 6.6 - 10 I'y

r)or3 - 10"% o3 - 10% Ty

20. IlepeuncauTe BUABI 3J1€KTPOMATHUTHBIX U3JTyYeHHI B MOPsIKe BO3PACTAHUS
HX JIJINH BOJIH:

a) raMMa-u3Jiy4yeHue, peHTTeHOBCKOoe, yibTpaduoieToBoe, BUANMOE, HH(PpaKpac-
HOe, paAHON3JTydeHue, HU3KOUYaCTOTHOE;

0) HU3KOYACTOTHOE, pPaJOU3IyuyeHne, HPPaAKpacHOE, BUAUMOE, YIbTPa(HOIETOBOE,
PEHTI€HOBCKOE, FraMMa-U3ITy4eHHE;

B) HU3KOUYACTOTHOE, PaIMOU3IIyYeHHEe, UHPpAKpacHOE, BUIMMOE, PEHTTEHOBCKOE, T'aM-
Ma-u3NydeHue, yibTpaduoiaeToBoe;

') raMMa-u3JIy4eHHle, pEHTT€HOBCKOE, YIbTpa(HOIETOBOE, BUIUMOE, HHPpaKpacHOe,
HU3KOUYACTOTHOE, PaJIMOU3IIyUCHHE.

CnenuajabHas Teopust oTHOcUTeIbHOCTH (CTO)

Bomnpoce! AJ1s1 00CyKAeHUs: SHEPTUS TTOKOSI.

3akoHOMEpHOCTH:

noctynatel CTO; ¢popMyiia sHEPruM MOKOS; CBSI3b MACChl U SHEPTUU CBOOOIHON YaCTHUIIBL;
JIEMEHTBI PEJISITUBUCTCKON TUHAMUKHU

KayecTBeHHbI€ 3aa4H:

1. Ha 3emiie mpoBOAUTCS MCCIAEA0BAHUE 3aBUCUMOCTH 4aCTOThI AJIEKTPOMAarHUTHBIX KOJIe-
O0aHUH HACTPOEYHOrO0 KOHTypa pajHONpUEMHUKA OT €ro MHIyKTUBHOCTU. Takoe ke Hc-
CJIeIOBaHUE MPOBOAUTCA Ha OOPTY paKeThl, IBMXKYLIEHCS PAaBHOMEPHO OT LIEHTpa 3eMJu
co ckopocThio 0,6c. byyT 1 OTIMYATHCS PE3YyJIbTATHI UCCIECIOBAHUN? 3EMIII0 CUMTANUTE
NCO.

2. JIBe yacTHIIbl JETAT CO CKOPOCTSIMH, PABHBIMU CKOPOCTH CBeTa 1) HaBCTpedy Apyr Ipy-
ry; 2) NepneHIuKyIsIpHO APYT Apyry. Yemy paBHa CKOPOCTh BTOPOM YaCTUIBI OTHOCH-
TEJIbHO NEPBOM B KaXJA0M ciryyae?

3. (BIIP) B unepruanbHOii cucTeMe 0Tcu€Ta CBET OT HEMOJBMKHOTO MCTOYHHKA PACIIPO-
CTpaHsieTcsl B Bakyyme co ckopocThio ¢ = 300 000 xkm/c. KakoBa ckOpocTh OTpa:kEHHOTO
CBETa B MHEPLUAIBHOM CHCTEME OTCYETA, CBSI3aHHOM C 3€pKaJiOM, KOTOPOE YAAJISIETCS OT
HMCTOYHHMKA CO CKOPOCTHIO V?

PacuérHble 3axayu:

1. Macca nokos nporona pasHa 1,67-10°% kr. [IpoToH pa3roHsieTcsa B yCKOPUTEIE [0 CKO-
poctu 0,65c.

1) Yemy paBHa HEpPrusi MOKOsl MPOTOHA?

2) YUemy paBHa KMHETHYECKAasi JHEPrUsi IPOTOHA?
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Pa3nen 6. KBanTtoBasi pusnka

KBanTtoBas onTuka

Bonpocel 1 00cyxaeHMsI: KOPITYCKYJISIPHO-BOJIHOBOWM Jyasinu3M; (DOTOH; BOJIHOBBIC
CBOMCTBA YaCTHII; aBJICHUE CBETA; XUMUUYECKOE JeiCTBUE cBeTa; POTOAIPDEKT.
3akonomepHocT: dopmyna [lnanka; cooTHomeHue HeomnpenenacHHocren [eizendepra;
ypaBHeHUe DHHIITeHA 11 poTodpdekTa.

du3znueckue onbIThI: ONbITH JleOenera n BaBuiosa; onbiTel CTONIETOBA MO HCCIIEI0BA-
HUO doTodddekTa.

IpuHUMIIBI JeHCTBUSI NPUOOPOB U YCTPOMCTB: (POTOIIIEMEHTOB.

KauecTBeHHble 3a1aum:

1. ®otokaron ocemiaroT cBeToM. Kak M3MeHSTCS (YBEJIMUMUTCS, YMEHBIIUTCS, HE U3MeE-
HUTCSI) TIPH 3aMEHE B YCTAHOBKE KENTOTO CBETO(DHMIIbTpA HA CHHUHN CICAYIONINE BEIUYH-
HBI:

1) Cuita TOKa HaCBIIICHUS

2) Ckopoctb (poTOHOB

3) Yacrora oTOoHOB

4) Dueprust HOTOHOB

5) Kunetnueckasi 3HEprusi BHIOUTHIX 3JIEKTPOHOB

6) 3anepxkuBaroliee HarpsHKeHue?

2. llpunymaiite cioco6 COPTUPOBKU MUKPOUYACTHUIL C IOMOIIBIO JaBICHUS CBETA.

PacuérHble 3a1aumn:

1. Onpenenute sHepruto potona yacroroit 2:10 ° I,

2. Dueprus dortona cocrasnser 3,3:101° JIxx. Uemy pasHa quiHa BOJIHEI 3TOro (GoToHa?

3. Onpenenute UMIyJIbC (OTOHA, AJIUHA BOIHBEI KOTOporo pasHa 4:10° M.

4. Yemy paBHA 4acTOTa W3IIy4YCHHUS, ITAJIAIOMIETO HA (DOTOIEMEHT, €CITH 3aJCPKUBAOIIICE
HanpspkeHue coctasisier 0,5 B. Pabora Bbixoda 3JIEKTPOHOB M3 JIAaHHOTO BEIECTBAa CO-
craBiger 1,5 »B.

3agauM HA YUTATEJBCKYI TPAMOTHOCTD:

1. (BITP) ®oTope3uncTopsbl

doTope3ncTopaMy Ha3bIBAIOTCS MOJIYIPOBOJAHUKOBBIE MPUOOPHI, MPOBOJUMOCTD (U, COOT-
BETCTBEHHO, 3JIEKTPUYECKOE CONPOTHBIIEHHE) KOTOPBIX MEHSAETCA NOJ ACHCTBUEM CBETA.
[IpuuriHa GOTONPOBOIUMOCTH — BHYTPEHHUI POTOAD(DEKT — yBeInUeHUE KOHLEHTpaIu1
3JIEKTPOHOB B 30HE MPOBOJAUMOCTH U JIBIPOK B BAJIEHTHOM 30HE. [101 BO31eicTBUEM CBETO-
BOT'O TIOTOKA AJIEKTPUUECKOE COMPOTUBIIEHUE CIIOS YMEHBIIAETCS B HECKOJIBKO pa3. doro-
COMNPOTHUBJICHUSI 00JIaJIal0T BHICOKOW YYBCTBUTEIIBHOCTHIO, CTAOUIbHOCTHIO, 3KOHOMUYHBI
Y HaIEKHBI B DKCILTyaTall|H.

CBeTOUYBCTBUTEIBHBIN €O MOTYNPOBOJAHUKOBOTO MaTepuaa B TaKUX COMPOTUBICHUSAX
NOMEIIEH MEXy ABYMsI TOKOMPOBOASIIMMHM 3JiekTpoaamu. Ilpu ocBemenun (oropesu-
CTOpa TOK B LIENH CWJIBHO BO3pacTaeT. Pa3HOCTh TOKOB IPH HAJIUYHMHU U OTCYTCTBUHU OCBE-
IICHHs] Ha3bIBA€TCA CBETOBOM TOK WJIM (DOTOTOK, BETMYMHA KOTOPOTO 3aBHCUT OT MHTEH-
CUBHOCTHM OCBELIEHUS, BEIMYMHBI IPUIIOKEHHOTO HAIIPSDKEHUS, & TAK)XKE OT BUJA U pa3Me-
POB MOJIYIPOBOJAHUKA, UCIIOJIE3YEMOTO B (JOTOPE3UCTOPE.

HenocraTtkom QoTope3ncTopoB, Kak U JIIOOBIX MOJYyNIPOBOJIHUKOBBIX MTPUOOPOB, SIBIAETCS
CYILIECTBEHHAs 3aBUCUMOCTh MapaMeTpoB OT TeMrieparypbl. CeroHs (pOTOpe3ucTopsl UIn-
POKO MPUMEHSIOTCS BO MHOTHUX OTPAacisX HAyKd M TEXHUKH. J[aTUWKM 3aAbIMIEHHOCTH
pa3InYHbIX 00BEKTOB, aBTOMATHUYECKHE BBIKIIOYATENN YIMYHOIO OCBELIECHUSI U TYpHHKE-
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Tl B METPOIIOJINTEHE — MIPUMEPHI IPUMEHEHHUS (POTOPE3UCTOPOB.

OTBeTbTE Ha BOIIPOCHI:

1)  Ha xaxkoM sIBIICHUM OCHOBaH MPUHIUI JCWCTBUS IMOJYIPOBOJTHUKOBBIX (hOTOpE3H-
ctopoB? OTBET MOSACHUTE.

2)  lenecooOpa3Ho oM MPUMEHSITH (DOTOPE3UCTOPHI JJISi ABTOMATUYCCKHUX JTATYNKOB B
JIOMEHHBIX neyax?

Tect «KBanTOBast onTHKAY

Bapuanr 1

1.OtnenpHas mopiust SIEKTPOMArHUTHON YHEPTUH, UCITyCKaeMasi aTOMOM, Ha3bIBAETC:

A. JKOyIeM

b. anekTpoHoMm

B. xBanTOM

2.2Heprus KBaHTa MPOIMOPIHMOHAIBHA!

A. CKOPOCTH KBaHTa

b. BpemeHnn n3nyuyeHus

B. yactote kosiebanui

3.Ilox dhoTodddhexkToM NOHUMAIOT SIBJICHUE B3aUMOJICHCTBHS CBETA C BEIIECTBOM, MPU KO-
TOPOM MTPOUCXOUT:

A. BBIPBIBAaHHE ATOMOB

b. BeIpbIBaHME 3JIEKTPOHOB

B. noromienye 3J1€KTpOHOB

4.Oueprus poroHa onpeaensercs GopMyoi:

A.E=hv

b. E= h4

B. E=hc

5. Jlazep usnmyuaer cset yactoroi 5 * 10 'u. JIyu sToro nazepa MOKHO IPEACTABUTH, KAK
MOTOK (JOTOHOB, PHEPTHUS KAXKJOTO U3 KOTOPHIX PaBHA...

A.9,9 * 1012 Ix

B.2, 10" Ix

B. 3,3 * 10" JIx

I.1,32* 10 Ix

6. Cornacno runorese [lnanka, sHeprusi cBeTa MOTJIOMIAETCS BEIIECTBOM. ..

A. B 3aBUCUMOCTH OT UHTEHCUBHOCTH CBETA.

b. nopuusmu, paBasiMu hv

B. mo6piMu ponopuusiMu (KBaHTaMH ).

I'. HenpepbIBHO, IOKA €CTh OCBEILCHUE.

7.1louemy npu ucmyckanuu poToHa 3apsi aToMa He MEHSeTCs?

8. IInacTrHa U3 HUKEIsE OCBELIAETCSl CBETOM, SHEeprusi (POTOHOB KOTOporo pasHa 8 3B. [1pu
9TOM B pe3ysibrare (GoTod(erTa U3 TIACTUHBI BBIIETAIOT JJIEKTPOHBI ¢ dHEprueit 3,5 3B.
KaxoBa paboTa BbIxoja 3JIeKTPOHOB M3 HUKEJIS.

A.11,55B.

b. 4,5 3B.

B. 2,3 3B.

I'. -4,55B.

9. Y4eHHK YMEHbIIINUJ UHTEHCUBHOCTh CBETOBOI'O Iy4YKa, IOMECTHB Ha €ro MyTH 3aKOIl-
YEHHYIO CTEKJISTHHYIO TUIACTMHKY. UTO M3MEHMJIOCh B 3TOM CBETOBOM ITyUYKE, €CJIM CBET
paccMaTpuBaTh KaK NOTOK (POTOHOB?
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A. YMeHbIINIaCch SHEPrus Kaxa0ro (PoTOHA B CBETOBOM ITyUKe.

b. YMmenpmmnace yacrora cBeTa.

B. YMmenpmmnocs ynciio ¢oToOHOB B €IUHHUIE 00beMa CBETOBOTO MyUKa.

I'. YMeHpImmIoCch Kak 4Yuciio (POTOHOB B €AUHUIIE 00bEMa CBETOBOTO ITyYKa, TaK U SHEPTHUs
KaxJ10T0 (hOTOHA.

Kpurepun ouenku:

«5» - BBINOJIHEHBI TpaBWIbHO 10 3a1aHMii;
«4» - BBINIOJIHEHBI TPABWIBHO 8 - 9 3a7aHMUI;
«3» - BBINOJIHEHBI TPABWIBHO 6 - 7 3a7jaHUI;
«2» - BBINIOJHEHBI TPAaBWJIBHO S 3aJIaHUMH.

®du3uka aToMma 1 aTOMHOI0 gjapa

Bomnpocs! AJis1 00cyxAeHUs: I€pHAs MOJIENb aTOMa; MOIesb atoMa Bogopoaa H. bopa;
PaAMOAKTUBHOCTh; AE(QEKT Macc; DHEPrus CBS3M; HCKYCCTBEHHAs pPaJUOAKTUBHOCTH;
LEeMHas s/iepHasl peakuus; TePMOSAEpHAsl peakius; OMOJIOrM4ecKoe IeWCTBHE HOHU3H-
PYIOUIMX U3JIyYEHHI; 2IEMEHTApHbIE YACTHUIIBI;

3akoHoMepHOCTH: KBaHTOBbIE IocTysaTel H. bopa; 3akoH paanoakTMBHOTO pacnaja;
[IpaBUiIa CMEIIECHHS IIPU PAJUOAKTUBHBIX PEBPALICHUSX; 3aKOH COXPAHEHUS 3apsAI0BOrO
1 MacCOBOT'0O YMCEJI B SIEPHBIX PEAKLMAX; ONPEACIICHUE SHEPTUH CBSI3H s/ipa U dHEpre-
TUYECKOTO BBIXOJIA SIACPHOM pEAKIUU.

®dusuyeckne ONbIThI: ONbIT Pesepdopaa mo oOHapyKEHHIO COCTaBa PagUOAKTHUBHOIO
u3nydenusi; onbIT Pesepdopaa mo paccesnuro a-dactuir; 3pdext Yepenkoa-Bapuiona;
onbIT Pezepdopaa no o6HapykeHHI0 MPOTOHA (IIEepBast siAepHasi peakiys).

IpuHumn geicTBUs NPUOOPOB M YCTPOMCTB: sl HAOIIOEHUS U PETUCTPALlUU YaCTUILL;
Ja3epa; SAEPHOro peakropa

KoutpoJsbHas padora «PuU3uKa aTOMA M ATOMHOI'0 SIAPAa»

3ananme #1
Urto takoe nedekT macc?

1) DT0 U30BITOK MACCHI Jipa MO0 CPABHEHUIO C MAaCCOM COCTABIISIONINX €TI0 HYKJIOHOB
2) DT0 HEAOCTATOK MACCHI S/Ipa MO0 CPABHEHHUIO C MACCOM COCTABISIONINX €r0 HyKJIOHOB
3) OTo 3¢ dheKT mpeBpaIeHus MacChl B YHEPTHIO

4) 3T0 HEOTHOPOAHOCTH PACTIPEICIICHHUS] MAaCChI B aTOME

3aganme #2

B xakom ciyuae HU MaccoBO€, HH 3aps/I0BOE YUCIIO siipa HEe U3MEHSIeTCs?

1) IIpu anbda-pacnane

2) Ilpu Geta-pacnane

3) IIpu ucmyckanuu raMMa-KBaHTa

4) Ilpu ucnyckanuu HEUTpPOHA

5) Ilpu ucnyckaHuu MO3UTPOHA

3ananue #3

B sipepHoi peakuyy, MpUBEIEHHON HUXKE, BMECTO 3HAKa BOMPOCA...

iBe+ jHe —» 12C+7

1) momxHa ObITH anb(ha-gacTuiia

2) nomxHa OBbITh OeTa-JacTHIla

3) noypKkeH ObITh raMMa-KBaHT
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4) nomxeH ObITh HEUTPOH

5) nomkeH ObITh MPOTOH

3ananue #4

[Ipu xaxom mpoiiecce SAPO CaMOMPOU3BOIBHO UCITYCKAET IIEKTPOH?

1) ansda-pacnan

2) bera-pacmnan

3) ramma-pacnan

4) HEUTPOHHOE U3ITyYCHHE

3apnanue #5

[Ipu panmnoakTUBHOM pacrajie 3aBUCUMOCTb OCTaBIINXCSI AKTUBHBIX sIIEp OT BpPEMEHU
SBJISICTCSL. ..

1) nuHeHOM

2) KBaJpaTH4YHON

3) SKCTIOHEHIIUATBLHOM

4) norapupmMudecKoi

3ananue #6

Kakoii aneMeHT sBisieTcs NpoAyKToM aib(a-pacnaaa paaus?

1) Kpunron

2) Panon

3) AKTUHUI

4) Odpannuit

3aganme #7

B cucreme CU norsomieHHas 103a U3MEPSETCs B...

1) rpasx

2) pagax

3) peHTreHax

4) 3uBepTax

3ananue #8

B cucreme CU sxBUBaNieHTHAA 1032 U3MEPAETCA B...

1) rpasx

2) pagax

3) peHTreHax

4) 3uBepTax

3aganue #9

[Touemy simepHbIC peakiny Ha HEUTpoHax OoJiee A (HEKTUBHBI, UeM OoMOapaAUpOBKa
anb(a-gacTUIIAMU WIIM PEaKIIUU Ha TTPOTOHAX ?

1) [ToTromy 9TO HEUTPOHBI HE UMEIOT 3apsiJia U HE UCIBITHIBAIOT YJIEKTPOCTATHUECKOTO
OTTAJIKUBAHUS CO CTOPOHHI SApa

2) IToromy 4TO HEUTPOHBI 00JIATAIOT OOJIBIIIEH MACCOM, UeM MTPOTOHBI M OOJIBIIIEH TTPO-
HUKAIOIIEH CIIOCOOHOCTHIO, YeM ab(a-4yaCTHIIbI

3) [loToMy 4TO IPOTOHBI 00J1aJAI0T OOJIBIIIEH MACCOM, UEM 3IEKTPOHBI U MEHBIIIEH Mpo-
HUKAFOIICH CITOCOOHOCTHIO, YeM OeTa-4acTHIIBI

4) Ilo apyrum npuyuHaMm

3apanue #10

Pacnionoxxure pa3iandHble BUIbI U3ITYyYEHU B COOTBETCTBUU C UX KO3 (DUIIMEHTOM Kaue-
cTBa (Ha4YMHAs C HAUMEHBIIIETO)

Vxaowcume nopsiook credoeanus ecex 4 eapuanmog omeema.

1. Anbda-nyun
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2. N'amMma-nyuu

3. CpenHue HEUTPOHBI

4. BricTpble HEUTPOHBI

3ananue #11

LlenHas peakuus ypaHa oOyCIIOBJIEHA. ..

Buvibepume necrkonvro uz 4 eapuanmog omsema:

1) Tem, 4TO ypaH paJuOaKTUBEH

2) TeM 4ToO siJipa ypaHa JAeNsTCs

3) TeM YTO MpH AEJICHUU SJEP ypaHa UCITYyCKalOTC HEUTPOHbI

4) TeM, 4TO y ypaHa UMEETCs 1iesasi paJJuOaKTUBHAS 1IETI0YKa JOUePHUX MPOAYKTOB pac-
naja

3ananue #12

Bonpoc:

DK30TEpPMHUYECKON pEeaKIMEN Ha3bIBACTCA. .

1) TepmosinepHas peakuus

2) peakiusi, SHEpreTUYECKUi BBIX0T KOTOPOU OOJbIIe HYJIs

3) peakuus, SHEPreTUYECKUI BBIXOJT KOTOPOH MEHBIIE HYJIS

4) peakuusi 0€3 IHEPTETUUECKOTO BHIXOAa

3apnanue #13

Bonpoc:

BriGepere BepHbIE YTBEPKICHUS

Vkaoicume ucmunnocms uiu 1094CHOCMb 6APUAHINOE OMBEMA.:

1. TemioBbI€ AAEKTPOCTAHIIMM HAHOCSAT MEHBIIHI BPE SKOJIOTUN, YEM ATOMHBIE AJIEK-
TPOCTaHIIUU

2. B sigepHbIX peakTopax akTUBHO Hcnoib3yercsa U-235

3. TemoBbIe AEKTpOCTAHIIMK O0JIee OE30IacHBIC, YeM aTOMHBIC DJICKTPOCTAHIINI
4. ATOMHBIE 2JIEKTPOCTAHITUU HY>KIAIOTCS B OOJIBIIIUX TEPPUTOPHUIX

3ananue #14

Pacnionoxxure BUIbI U3TyYEHUSI B COOTBETCTBUU C UX MMPOHUKAIOLIEH CITOCOOHOCTHIO
(HauMHas ¢ HAUMEHBIIEH )

Vxaowcume nopsiook credosanus ecex 3 sapuanmog omeema.

1. bera-nyun

2. Anbda-nyun

3. Namma-nmyun

3aganme #15

BriGepere BepHbIE yTBEPKICHUS

Kaxjcume UCMUHHOCMb UIU JIOHCHOCMb 8APUAHINOE OMEemda.

1. V BCcexX 4acTHIl JOJDKHBI ObITh aHTHYACTULIBI

2. [Ipu CTOJIKHOBEHUHU Maphbl YaCTHUIIBI-AaHTUYACTUIIA TTPOUCXOAUT SIBJICHUE aHHUTHJIIS-
105051

3. AHTHYACTHUIIBI 00Ja7aI0T 00JIee BEICOKOW dHEpPruei, 4eM 0ObIYHBIC YaCTHIIbI

4, dyHaaMeHTabHbIC B3aUMOJICHCTBUS B aHTUBEILIECTBE OTINYAIOTCS OT hyHIaMEH-

TaJbHBIX B3aUMOJICHCTBHI B BEIIECTBE

3ananue #16

[lepeHocurkamMu CUIIBHOTO B3aUMOJEHCTBUS SABIISIFOTCAL. ..
1) KBapku

2) M1ooHbI

3) I'mrooHbI
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4) bo3oHbI

3ananue #17

YacTtuiiamu, OTHOCAIIUMCS K TPYMIE aAPOHOB, SABISIOTCS...
Buibepume necrkonvro uz 5 eapuanmog omseema:

1) JIenToHbI

2) DIEKTPOHBI

3) bapuonsl

4) ®oToHBI

3ananue #18

CKOJIbKO Ha CErOJIHAIIHUN J€Hb OTKPBITO BUAOB HEUTPUHO?
11

2) 2

3)3

4) 4

3ananue #19

UTto, B NEPCHEKTUBE MOXKET PEIIUTH MIPOOIEMY IHEPTETUUECKOTO royioaa’?
Buvibepume neckonvro uz 4 eapuanmoe omsema:

1) OcBoeHuEe TepMOSICPHOTO CUHTE3a

2) Kononuszauust Mapca, a mo3Hee u Apyrux IiaHeT

3) Haxoxpaenue criocoba yaepaHus aHTUBEIIECTBA

4) Co3naHue CBEpXMOITHBIX J1a3€pPOB

3ananue #20

CormnocraBbTe TEOPUH C MPEAMETOM TOTO, YTO OHU OMUCHIBAIOT: KBAHTOBAS XPOMOIMHA-
MuKa?

Vkaosrcume coomeemcmeue o 6cex 4 eapuanmos omseema:
1) DnekTpoMarHuTHOE B3aUMOJICHCTBUE

2) Bce B3aumoieiicTBUS

3) Bce B3auMopeiicTBus, KpOME rPaBUTALIUOHHOTO

4) CunbHOE B3aUMO/ICHCTBUE

5) B3zaumoneiicTBre, 00beIUHSIONICE JICKTPOMArHUTHOE U CJ1a00e B3aUMOJEHCTBUS
3ananue #21

Kaxkoii u3 ¢hyHgaMeHTaIbHBIX TUTIOB B3aUMOJICUCTBUIN PaHbIIEe OCTATbHBIX BBIICISICTCS
IPU TOHWKEHUW SHEPTUU YaCTHIL?

1) I'paBUTAIIMOHHOE

2) DAEeKTpOMarHuTHOE

3) CunpHoe

4) Cnaboe

3ananue #22

Kakue yacTuilpl CUUTaIOTCA UCTUHHO 3JIEMEHTaPHBIMU ?
Buvibepume neckonvko uz 4 eapuanmos omseema:

1) Jlenronbr

2) Me3onbl

3) KBapku

4) bapuonsl

3ananue #23

HazoBuTe mitocbl Hay4HO-TEXHUUECKOU PEBOIIOIUU
Buvibepume neckonvko uz 5 eapuanmos omeema:

1) Co3nanre MOITHOTO OPY>Kus
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2) Bueapenue nHpopMamoOHHBIX TEXHOJIOTUH

3) 3arpsi3HEHUE OKPYKAIOLIEH CPEIb

4) OTuy>XJI€eHHE OT NPUPOJIBI

5) YupaBiieHre U KOHTPOJIb MHOTHUX MTPOLIECCOB C TOMOIIBIO 3JIEKTPOHUKHU

3ananue #24

HaszoBure uepThl HAy4YHO-TEXHUYECKOW PEBOJIIOLUN

Buibepume necrkonvro uz 4 eapuanmog omseema:

1) ABToMaTu3aIys Mporu3BOACTBA

2) IIpupoct HaceneHus

3) BoeHHO-TEXHHYECKUM MPOTrpecc

4) Ilagenue o611eTO YpOBHS 00pa30BaHUS

3ananue #25

Bonpoc:

CormocTaBbTe TEOPUH C TIPEIMETOM TOTO, UTO OHU OMHUCHIBAIOT: AJIEKTpOcaadas Teopusi?
Vkaowcume coomseemcemesue 0 6cex 4 eapuanmos omeema:

1) DnexTpoMarHuTHOE B3aUMO/ICHCTBUE

2) Bce B3aumoieiicTBUS

3) Bce B3auMopeiicTBus, KpOMe rpaBUTALMOHHOTO

4) CunpHOE B3aUMOJICHCTBHIE

5) B3zaumoeiicTBre, 00beIMHSIONICE JICKTPOMATHUTHOE U ¢J1a00e B3auMOJICHCTBUS

Crpoenne CoiHEYHOH CUCTEMBI

Bonpocs! 1151 00cy KaeHMs1: TIIIaHEThl 36 MHOM TPYIIIBI U MJIAHEThI-TUTAHThI; MaJIbIE TeJla
ConHeuHoll cucremsl; cuctema 3emiussi—JIyHa.

3axoHoMepHoOCTH: TUNIOTE3a O (hopMupoBaHUH BeeX Tead CONHEYHOI CUCTEMBI B MPOLIecCe
JUTUTEJIbHOM 3BOJIIOIIMH XOJIOJHOTO Ta30MbLIEBOro o0jIaka

KauyecTBeHHBIE 3a1a4U:
1. PaccmoTpuTe Tabiuily, COAEPKAIIYIO XapaKTEPUCTUKU HEKOTOPHIX CITyTHUKOB TIAHET
CoOJIHEYHOU CUCTEMBI.

Paaunyc Paauyc Cpennsis Bropas kocmu-
Ha3Banmue

CIYTHUKA, |OPOUTHI, |IUIOTHOCTH, |YeCKasi CKO- Il1anera
CIYTHHKA 3

KM THIC. KM |T/cM POCTh, M/C
Jlyna 1737 3844 3,35 2038 3emuts
doboc ~12 9,38 2,20 11 Mapc
EBpona 1569 670,9 2,97 2040 Onurep
Kammucto 2400 1883 1,86 2420 KOnurep
Ho 1815 422,6 3,57 2560 IOnurep
Tutan 2575 1221,9 1,88 2640 CarypH
O6epoHn 761 587,0 1,50 770 VYpan
Tputon 1350 355,0 2,08 1450 Hentyn

Bri6epute 11Ba yTBEpKACHHS, KOTOPHIE COOTBETCTBYIOT XapaKTEPUCTUKAM IIJIAHET.
1) Macca Jlynst 60mb1e maccsl Ho.
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2) Vckopenne cBOOOAHOTO MajeHus Ha TpuToHe nmpuMmepHo pasHo 0,79 m/c?,

3) Cuna nputsoxenus Mo k FOnurepy 6ombiiie, yem cuia nputsbkenus EBporsbl.

4) IlepBast kocmuueckas ckopoctb 1yt Poboca coctasisiet npumepHo 0,08 km/c.

5) llepuox obpamenus Kamnucto mensine nepuoaa oopamierus: EBpormst Bokpyr FOmuTe-
pa.

2. Ha pucyHke npuBeeHO cXeMaTUYECKOe U300pakeHUE COITHEUHOM cucteMsl. [1na-
HETHI HA 3TOM PUCYHKE 0003HaueHbl udpamu. BriGepure u3 npuBeIeHHBIX HIDKE
YTBEPKACHUN J1BA BEPHBIX, U YKAKUTE UX HOMEpA.

1) Ilnaneroit 2 asnsiercst Benepa.

2) [Inanera S OTHOCUTCS K IUIAHETaM 3€MHOM TPYIIIIHI.

3) Ilnanera 3 umeet 1 cryTHHK.

4) Ilnanera 5 HE UMEET CITyTHUKOB.

5) Atmocdepa maHeTsl 1 cOCTOUT, B OCHOBHOM, U3 YTIIEKHUCIIOTO Iasa.

3. JlaHbI JIeMEHTHI OPOUT HEKOTOPBIX aCTEPOUIOB.

Ha3zBanue Boabmast mojiyocs, a. e. | IKCHEHTPUCUTET EiKHOHeHHe SRl
Jlamoxit 12 0,87 62

1992 QB1 44 0,06 2,2

Xapukio 16 0,17 23

['exTop 5,2 0,022 18

Kubena 3.4 0,11 3,6

Actpes 2,6 0,19 5,4

Kacranus 1,1 0,48 8,9

Bri6epuTe 1Ba yTBEpKIACHHMSI, KOTOPbIE COOTBETCTBYIOT NPUBEAEHHBIM acCTEPOUIAM.
1) Acrepousa Xapukiio ABUKeTCS Mexay opoutamu CatypHa u YpaHa.

2) KubGena, Kactanust u Actpess — Bce acTEpOU/IbI TIIaBHOTO TosIca.

3) JlaMoKJ1 BbIII€ BCEX MOAHUMAETCS HaJl MIIOCKOCTHIO SKIIUIITUKH.

4) B nepurenuu cBoeit opoutsl ['extop Oosiee yem B ABa pasza oymke Kk CoJHILy, 4eM B
adenuu.

5) llepuon o6pamenus 1992 QB1 Bokpyr Cosnua 6omee 300 ser.

PacuérHble 3agaumn:
1. Ha noBepXHOCTH KaKOM IJIAHETHI 36MHOM TPYyIITbI BEC KOCMOHABTOB OYy/I€T
HaMMEHBIINM?
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IBoaonua Beeennoi

Bonpocs! 1151 00cy:kaenusi: ctpoenre u 3Botonusa CoiHIa U 3BE3; KiIaccuuKaus
3BE3]1; KOHEUHBIE CTaJANU KU3HH 3BE3].

["anakTrka; COBpEMEHHBIE NMPEICTABICHUS O CTPOCHHUH U 3BOJIIOLMU BeeneHHoi.
3aKOHOMEPHOCTH: TUarpaMMa «CIIEKTP — CBETUMOCTB», 3aBUCUMOCTb CKOPOCTH U IPO-
JOJKATEIIBHOCTH 3BOJIFOIIUMU 3BE€3/] OT UX MAaCChI;

BBIBOJ A. A. @puamaHa o He cTannoHapHOCTH Beenennoit; «KpacHoe cMeleHne» B CIeK-
Tpax rajlakTuK 1 3akoH Xa060ma; runote3a I'. A. 'amoBa o ropsiuem Hauasie BeeneHHoi, ee
000CHOBaHUE U MOATBEPKICHUE

KayecrBeHHbIe 3a1a4m:
1. PaccMmoTpuTe cxeMy CTpoeHus Halleil cnupaibHOi ["anakTuku (BUIbI TUTAILIMS U C

peobpa).

@

Huck
Kopona

™~

Kunomapeekn

Bri6epute Bce BepHbIE yTBEPKIEHHS, KOTOPbIE COOTBETCTBYIOT 3JIEMEHTaM, 0003HaUECH-
HBIM ITupamu 1-5.

1) Hudpa 1 — sapo 'anaktukw.

2) ludpa 2 — croruieHus 6€IbIX KapIUKOB Ha Kparo [ amakTuku.

3) lludpa 3 — mapoBbie CKOTLICHHUS.

4) Lludpa 4 — nonoxxenue co3pe3aus Tenel B CHUPATLHOM pyKaBe.

5) ludpa 5— 10 000 cBETOBBIX JIET.

2. DOnBuH Xa00:1 ycraHoBu, uTo Beenennas pacmupsiercs. BeiOepure Bce BepHBbIE
YTBEPKICHHSI, KOTOPbIE MPABUIILHO OIMKMCHIBAIOT 3TO SIBJICHUE.

1) Obpa3oBasuieecs: BO BpeMsi bosbIIOro B3pbiBa *KECTKOE raMMa-U3ITy4eHUE PETUCTPUPY-
€TCsl OpOUTANBHBIMU TEJIECKONAMHU B BUJI€ FTaMMa-BCIIbIIIEK.

2) Ilpuuunoit pacmmpenusi Beenennoit siBnsieTcs: 00JbII0E KOJIMYECTBO aHTUMATEPUH B
rajakTUKax.

3) Pacuupenue BeeneHHOM TPOUCXOIUT ¢ YCKOPEHHUEM.

4) Bce 3BE31b1 B Hatel ["anaktuke ynansitorest ot CoJiHIa.

5) PaccTosiHre MEXTy TOCTATOYHO YAAIEHHBIMU JIPYT OT Apyra oObekTamu BceneHHo co
BPEMEHEM YBEJINYUBACTCS.

3. Bri0epure 1Ba TMIIa 0OBEKTOB, KOTOPBIE MIPUCYTCTBYIOT IJTABHBIM 00pa30M B JIUCKE
Haiien ["amakTukuy.

1) Marennanossl O6naka

2) paccesiHHbIC 3BE3THBIE CKOTICHHUS

3) kBazapsbl

4) mapoBble 3BE3AHBIC CKOILJICHUS

5) Mex3BE3IHBIN Ta3

4, 3Be3/1HbIE CKOIUIEHHS COIEPKAT THICAYH U JJaXke MUJUTMOHBI 3BE37. BriOepuTe 1Ba
YTBEPKJIECHHUSI, KOTOPBIE ITPaBUIIBHO OMMCHIBAIOT 3BE3]IbI OJHOT0 cKomuieHus. [loa cioBom
«OJMHAKOBBINY» MMOHUMAETCsI OJIM30CTh COOTBETCTBYIOIMIMX 3HAUSHUN JJIs 3BE3]T JAHHOTO
CKOIUICHMSI.
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1) Bce 3BE3/1b1 CKOTIJICHUS UMEIOT OJMHAKOBYIO TEMIIEPATYPY.
2) Bce 3BE3/1b1 CKOTUIEHUSI IMEIOT OJMHAKOBBIN Mapasiiakc.

3) Bce 3BE3/1b1 CKOIUICHUS UMEIOT OJJMHAKOBYIO MacCy.

4) Bce 3BE3/1bI CKOIJICHUSI UMEIOT OJJMHAKOBYIO CBETUMOCT.
5) Bce 3BE3bI CKOTUICHUSI UMEIOT OJIMHAKOBBIM BO3PAacCT.

2. B Tabnuiie naHbl CBEAEHUS O HEKOTOPBIX TAJTAKTHKAX.

[AnaKTHKA i;;;mﬂﬂne, ﬁl:lz:anm YIJIOBOH pa3- E:ﬁ:Maﬂ 3B€31HAA BeJIU-
M31 0,77 33-1.2° +34

M32 0,76 8- 6,0’ +8.1

M33 ,89 60 - 35,0' +5,7

ITeun 0,14 27-27,0' +7.4

WLM 0,93 11,5-4,0' +11,1

BriGepuTte Bce BepHbIE YTBEPKICHUS, KOTOPbIE COOTBETCTBYIOT TUM TaJlaKTUKAM.

1) PaccTostHue 10 Bcex MATH rajJakKTUK MOKHO OTPEJEIUTh C MOMOIIbIO 3aKoHa Xa00:a.
2) Cgert oT rasiaktukul M32, mpuHUMaeMblIil ceiiyac Ha 3emJie, ObLT UCITYIIEH TPUMEPHO
2,5 MIJIH JIeT Ha3aj.

3) JIuneiHbIi pa3Mep rataktuku M33 Oogbliie, yeM raaakTuku [leds.

4) I'anaktuka WLM camas spkasi B 3TOM CITUCKE.

5) Cpenu »Tux ramaktuk M3 1 Ha HeOe 3aHUMAET caMyto OOJIBIIYIO TJIOIIA Ib.

6. Ha pucynke npexacrasiena quarpamma I'epummnpysra — Paccena.

TEMIIEPATYPA

W o e wn ew  ww e

iy csEmerAﬂTbi"‘)\‘g;,\,

f

S
e

i .____»l‘HrAH'I‘V °

CBETUMOCTb
3
ABCOJIIOTHAS 3BE3J/IHASI BEJIMUMHA

° 5 7 S 3 M
CIIEKTPAJIbHBIE KIIACCHI

BriOepute nBa yTBEpKICHHS O 3BE37aX, KOTOPhIE COOTBETCTBYIOT AUArpaMmme.

1) 3Be3na berenbreiize OTHOCUTCS K CBEpXTUTaHTaM, MOCKOJBKY €€ paauyc moutu B 1000
pa3 npessiiiaeT paguyc CosHIa.

2) «OKu3HEHHBIN UKD 3B€3/1bl CIIEKTPaIbHOTO Ki1acca K rinaBHOM mociaea0BaTeIbHOCTH
OoJiee KOPOTKHI, UeM 3BE3/bl CIIEKTPAILHOTO Kilacca B riaBHO# mocneaoBaTeIbHOCTH.
3) 3BE3ABI-CBEPXTUTAHTHI UMEIOT OUYEHBb OOJIBIITYIO CPEIHIOIO TIJIOTHOCTb.

4) 3Be3na Jlened nmeet Temrieparypy nmopepxuoctu 8550 K 1 oTHOCHTCS K 3Be371aM CITCK-
TpaJbHOro Ki1acca M.

5) 3Be3na 40 Opunana B oTHOCHTCS K OebIM KapiiMKaM, TOCKOJBKY €€ TuaMeTp COCTaB-
nset 0,014 quamerpa CosiHila U €€ CIEKTPAJIbHBIN Ki1acc A.

7. PaccMmoTpuTe TabauIly, COAEpKAILYIO CBEACHUS O APKHUX 3BE3/aX.
HaumenoBanue |Temmeparypa, |Macca Paaguyc Paccrosinue 10
3Be3/1bl K (B Maccax (B pagmycax 3Be3/1bI
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Counua) Coanna) (cB. TON)
Anbnebapan 3500 2,5 43 65
AnbTanp 8000 1,7 1,7 17
berensreiize 3600 15 1000 650
Bera 9600 2 3 25
Kanemnna 5000 3 12 42
Kactop 10400 2 2,5 50
[Tpormon 6600 1,5 2 11
Cnmka 22000 11 8 260

BriGepuTte Bce BepHbIEC YTBEPKICHUS, KOTOPbIE COOTBETCTBYIOT XapaKTEPUCTUKAM 3BE3/I.
1) 3Be3na [IponrioH OTHOCUTCS K O€IbIM KapuKaM.

2) Pacctosinue 1o Anbraupa B 15 pa3 menslie pacctosinus 10 Cukwu.

3) 3Be3anl KacTop u Bera npunajiexar Kk 0o4HOMY CIIEKTPaJIbHOMY KJIaccy.

4) 3Be3na Kamemna siBisercs 3Be3101 Tuna CoJHIIe.

5) IInotHoCTh 3BE3/b1 AlibicOapan 0au3Ka K mioTHocTy CoJlHIIA.

PacuérHble 3agaun:

1. Omnpenenute panuyc 3Be37b1 Bera, kotopas uzimydaet B 55 pa3 60JbIIIe SHEPTHUH,
yeM Counite. Temneparypa nmoBepxuoctu 11000 K. Kakoit Bux nMena Obl 3Ta 3Be371a Ha
HalieM HeOe, eciiu Obl oHa cBeTHia Ha Mecte CoJHia?

Otset: 3Be3n1a Bera umeer paaunyc B 2 paza 0omibimii, yem y CoJiHIIa, TO3TOMY Ha HallleM
HeOe oHa nMena Obl BUJT CHHETO JUCKa ¢ yriaoBeIM quametrpoMm 1°. Ecnu 661 Bera cBetuna
BMecTo CounHila, To 3emis rmosty4ana Ol B 55 pa3 00bllie SHEPTUH, YEM TeEPb, U TEMIIe-
patypa Ha ee moBepxHocTH ObL1a O Beiie 1000 °C. Takum oOpa3om, ycloBUs Ha HallIei
MJIaHEeTe CTaJId Obl HE TPUTOAHBIMHU JIJIS JTFOOBIX (DOPM KU3HH.

2. Brruncnure MTMHENHBIN pa3Mep COJTHEYHOIO MATHA, €CIIU €r0 YIIIOBOW IHaMeTp pa-
BeH 17,6". Jluneiinblii u yrnosoii pasmeps! COJHIIA COOTBETCTBEHHO paBHEI 13,92 - 10° km,
32'.

3. HoBas 3Be3/1a B MOMEHT BCITBIIIKY UMEIa BUANMYIO 3Be3AHYI0 BennunHy 3,2™. BoI-
YUCJINTE PACCTOSIHUE JI0 HEE, €CJIM M3BECTHO, YTO OOJIBITMHCTBO HOBBIX 3BE3]] ATOTO TUIIA
UMEIOT a0COMIOTHYIO 3BE3HY IO BeanunHy —8™.

4, KakoBa cpeiHsisi IIIOTHOCTh KPACHOTO CBEpXTUTraHTa, eciu ero quamerp B 300 pas
OompInie comHeyHoro, a Macca B 30 pa3 6ombine, uem macca Cosnniia?
d. B crimpanbHOif rajakTuke B CO3Be3AUM TpeyroibHIKA HAOMIOAAOTCS 1IeEnIbI C

neproaomM 13 gHel, a ux BuauMas 3Be3aHas BenndrHa 19,6™. Onpeaenute paccTossHUE 10
rajJakTUK{ B CBETOBBIX rOflaX.

Vkazanue: abcomtoTHasI 3Be3/1HAs BeIMYMHA Ieenapl ¢ yKa3aHHBIM Mepruo oM paBHa M =
—4,6M.

6. KBazap nmeer kpacHoe cmenienue Z = 0,1. Onpenenure paccTossHUE 10 KBa3apa.
Vkazanue CuutaTh, 4TO MoctosiHHas Xab6ma H = 70 kM/(c-Mnk).

7. CkoJIbKO pa3 3a BpeMsi CBoero cyiectBoBanus CoJiHIe ycreno 00epHyThCsl BOKPYT
neHTpa ['anaktuku?

8. ["amakTHiKa ymansercs oT Hac co CKopocThio 6000 KM/C 1 IMEET BUAMMBINA YTIIOBOM
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pasmep 2’. Onpeaennure pacCTOSIHUE 10 TATAKTUKYU U €€ JIMHEWHBIE pa3MepBbl.

Q. B criekTpe ranakTuku, KOTOpas UMEET BUANMYIO 3Be3HY0 BeanunHy 15,2™, muHus
Boziopoaa ( Ag = 656,3HM) cMelieHa K KpaCHOMY KOHITy criekTpa Ha AA = 21,9aM. Berawuc-
JIUTE CKOPOCTh YAAJEHUS TATaKTUKU U PACCTOSTHUE JI0 HEE.

JlabopaTopHas padora «M3yyeHue KapThl 3B€31HOI0 Heba. OnpeaesieHne KOOPIAU-
HAT).
eab paboThl: HAYYHMTHCSI MTOJIB30BATHCS MOJBMKHON KapTOW 3BE3HOTO Heba U ompeje-
JIATH C €€ MOMOIIBI0 KOOPAUHATHI 3BE3/.
OO6opynoBaHue: TIOBIKHAS KapTa 3B€3THOTO HeOa, HAKJIATHON KPYT.

Teopus
Acmponomusa — Hayka o BceneHHOM, u3zydaronias IBMKEHUE, CTPOCHUE, TPOUCXOXKICHUE

U pa3BUTHE HEOECHBIX TEl.

Hebecnas cpepa

JIns M3ydeHusl BUJMMOTO PACIIONOKEHHUS CBETH U SIBJICHUN, KOTOPhIE MOXXHO HaOJI0/1aTh
Ha He0e B TEUEHHE CYTOK WJIM MHOTHX MECSIIEB B aCTPOHOMHMH MPHUMEHSIOT TOHSTHE
«HebecHas chepay.

Hebecnas chepa — BooOpakaemasi cdepa MpPOU3BOJIBHOIO pajandyca, B IIEHTPE KOTOPOU
HaxoJUTCA a3 HabmomaTens. Ha moBepXHOCTh 3TOH cepbl MpoeHUpyOT BHAUMOE IO~
JIO’)KEHHE BCEX CBETWJI, OTBJIEKASICh OT JACHCTBUTEIBHBIX PACCTOSHUN, U PAacCMATPUBAIOT
JIUIITH YTJIOBOE PACCTOSHUE MEXKIY HUMH. A TS yA00CTBa H3MEPEHUI CTPOAT P TOUCK U
JIMHUM.

OcHogHble TUHUY U MOYKU HebeCHOU chepbi.

MaTeMaTHYECK
il TOpHIOHT

Hefecau
i

ILBATOP

Z — 3CHUT;

Z ' — nanup;

ZZ ' — oTBecHas TMHUSL,

P — ceBepHbIil OJIIOC MUPA;

P/ — royKHBII MOIOC MUPA;

PP/ — ock Mupa — ock BUAMMOTO BpalleHus HeOECHOMH cepsl;

[TnockocTh mepreHauKYIsIpHAasl OTBECHON JIMHUM M MPOXOSIIas yepe3 IEHTP HeOeCHOM
chepsl Ha3bIBACTCS NIOCKOCMbIO UCMUHHO20 MAMEMAMUYEeCcKo20 20PU30HMA.

Och Mupa 11 HaOMroAAaTEls BCET/Ia apayijIeIbHa OCH BpaICHUS 3eMJIH.

[T1ockocTh, Tpoxofsmias 4epe3 IEHTP HeOeCHOW cgepbl, MEPIEeHIUKYIIPHO OCH MHpa
Ha3bIBACTCS HEOECHbIM IKEAMOPOM.

Touku, B KOTOPHIX HEOECHBII YKBATOP MEPECEKAET MIOCKOCTh HCTUHHOTO MaTeMaTHIECKO-
ro rOpu30HTa, Ha3bIBalOTCA ToukamMu Boctoka (E) u 3amana (W). JIBe npyrue paBHO OTaa-
JICHHBIE OT HUX Ha3zbIBaroTcs Toukamu Cesepa (N) u FOra (S).

SN — monyieHHast TUHUSL.
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OKpy>XKHOCTh, TIPOXOJIAINAs Yepe3 TOJIOCH MUpa, 3€HUT, Haaup, dyepe3 Touky CeBepa u
FOra HazpIiBaeTCs HebeCcHbIM MEPUOUAHOM.

Hebecnvie koopounamui

Dxeamopuanbhas cucmema KOOpOUHam

IIpeonasznauena nasi COCTaBICHHUSI 3BE3HBIX KapT, aTJIACOB M KATaJIOTOB.

OcHosHas 1uHUs — OCh MUpA.

OcHosHas niockocms — IOCKOCTh HEOECHOTO YKBATOPA.

Bonbioii kpyr HeGecHO# chephl, MPOXOIAIINI Yepe3 MOTICH MUpa U HA0II0AaecMoe CBe-
THUJIO, HA3bIBACTCS KPY2OM CKIAOHEHUS C6emud.

Crnonenue (0 " ) — Iyra Kpyra CKJIOHCHHs OT 9KBaTopa JI0 CBETHJIA (4M OM . Vzmens-
ercsa B npenenax ot — 90° 1o +90°. Msmepserca B rpagycax (MHHYTax M ceKyHzax). MHo-
I/1a BMECTO CKJIOHCHHS CBETHJIA PACCMATPHUBAIOT IMOIOCHOE (WUIM TTOJSIPHOE) PACCTOSIHHEC
(P°) — yra Kpyra CKIOHEHHS OT CeBEPHOTO IONI0ca 10 cBetmia (£ POM ). U3mensercs B
npenenax ot 0° mo 180°. M3mepsercs B rpagycax (MHHYTaX U CEKYH/ax).

h
IIpsimoe socxoxcoenue () — nyra HeOECHOTO SKBATOPa OT TOUKHU BECEHHEIO PaBHOICH-
CTBUS JI0 TOYKHU MEPECEUCHUS KPyTa CKIOHEHUS C SKBATOPOM, MPOTUB YaCOBOM CTPENKH (T.

e. ot [Ora x Bocroky) (£ OM ). U3mensierca B npepenax ot 0" no 24". M3mepsercs B
yacax (MUHYTaX U CEKyHJax).

BooOpaxaemas JIAHUS rOJI0BOTO JIBIOKEHUS Connna Ha3bIBaAET-
Csl IKJIMNTUKOM. DKIIUNTUKA U HEOESCHBIN DKBATOP MEPECEKAIOTCS B TOYKE BECEHHETO pPaB-
HOJICHCTBUS U TOYKE OCCHHETO PaBHOACHCTBUS. Bero axmunTuky CoTHIIE IPOXOIAT POBHO
3a roa. Co3Be3aus, 4epe3 KOTOPhIe MPOXONUT SKIMNTHKA, Ha3bIBAIOT 30AUaKATHBHBIMHU
Co3zse30us u 36e30bl

Bce He6o pazneneHo Ha 88 ydacTKOB, MMEIOIIMX CTPOTO OINpPECICHHBIC TPaHUIIBI — CO-
3Be3ausa. Co3Be3us — COCIMHEHUE 3BE3]l B pa3inuuHbie Gurypsl. Takoe onpeaeleHue na-
BAJIOCh THICAYM JieT Hazaa. Celyac CO3BE3IHMIO MBI MOXKEM JIaTh Takoe omnpenaencHue. Co-
3BE3/IMS — YYACTKH 3BE3THOTO HeOa, BBIJCICHHBIC JIJIsl YI00CTBa OPUEHTUPOBKU Ha Hebec-
HOM cepe u 0603HaueHus 3Be31. B Tabmuie 1 mpeacTaBieHo HECKOJIBKO CO3BE3IMM U He-
KOTOPBIE BXO/ISAIINE B UX COCTAB 3BE3/IbI

Tab6mauma 1. Co3Be3nus U UX 3BE3ILI

Co3Be3aue 3Be3aa Co3Be3aue 3Be3na
Annpomena Y Almaak JIebenp o leneo
£ Mirach Jle a Peryn
bnuznenst a Kacrop Jlupa a Bera
B [Mommyke Maunas Mensenuua | o [lossipHas 3Be31a
y AJIbX€Ha Mausiii [lec o [Ipounon
bonbmias Mensenu- | o Jlyoxe Opuon o berenbreiize
na € Anmor B Purenn
& Murnap vy bemnarpukc
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AJIBKOD & AnHuTak
bonwsmoi [lec o Cupuyc € AnHuIIam
Becnl o Zubenelgenub ITerac o Markab
Bo3ununii o Kanema B Scheat
Bosonac o ApKTYyp € Enif
JleBa o Cninka [Iepcen o Mupdax
3asy o Arneb Cesepnas Kopona a Alphekka
Kut o Mupa CKOpIUoH 0. AHTapec
Kaccuomnes o Shedir Tener o Anpacbapan

0 Ruchbah Hedeii y Errai

B Caph B Alfirk

IHopsinok BeIMOJIHEHNsI padOThI
1. O3HaKOMBTECH C OMUCAHWEM TOJBMXKHOU KapThl 3Be31HOTO Heba (mputoxkerue 1). Tlo-
JBIDKHAS KapTa 3BE3/IHOr0 Heba MO3BOJISIET ONPEACIUTh BUJT 3BE3JHOTO HEOA B JII0OON MO-
MEHT CyTOK MPOW3BOJBHOTO JHS roja U OBICTPO pemaTh psii MPaKTHUYECKUX 3a7ad Ha
YCJIOBUS BUAMMOCTH HEOECHBIX CBETHUIL.
Ha xapTe mokazansl CO3Be3/1Hs1, COCTOSIIIUE U3 SIPKUX 3BE3]1 10 3-€i 3B€3/IHOM BEJIMYMHBI, a
TaKke HEKOTOpble Oosiee ciadbie 3BE3/bl, JOMOJHSIONINE NIEPBUYHBIE OYEpPTaHUsI CO3BE3-
nui. 3Be3/bl U300paKeHbl YEPHBIMU KPYKEUKAMHU Pa3HBIX pa3MEpOB: UeM sipue 3Be3]a,
TeM 0oJiee KpyIHbIE KPYKKUA UX M300pakaroT. OCHOBHBIE 3B€3/Ibl CO3BE3/IMIA 0003HAYCHBI
OykBaMu rpedeckoro andasuta. KpynmHbIME TECHO pacnoyioKEHHBIMU TOYKAMU MPEACTaB-
JIEHBI SPKUE 3BE3JHBIE CKOIUICHHUS, a IITPUXOBOM — sipkue TymMaHHOCTHU. [losoca, BbINO-
HEHHas B BHJIC TOYCK, H300pakaet MJIEYHBIN ITY Th.
B nientpe kaptel pacnonoxen CeBepHbI MOI0C MUpa U psiioM ¢ HUM [lonsipHas 3Be3na (o
Maroit measeauiibl). Ot CeBepHOTO MOJIt0ca MUPA PACXOIATCS PaIUuyChl, H300paKaromue
psiMOoe BOCXOkIEeHHE (0), BEIpAXKEHHOE B yacax. HadanbHbIN KpyT CKJIOHEHHUS, orudpo-
BaHHbIA HyseM (0)”, IpOXOIUT Yepe3 TOUKY BECEHHEro pPaBHOACHCTBHUS, 00O3HAUYECHHAs
3HaKOM. J[MameTpanabHO MPOTUBOMOJIOKHBIN KPYT CKJIOHEHUS C MPSMbIM BOCXOXKJICHHEM O
= 12 4 npoXOoaUT Yepe3 TOUKY OCEHHETO PABHOACHCTBHS.
Konrnentpuyeckne okpy>XKHOCTH Ha KapTe M300pa)katoT HeOECHbIC Mapajliesid, a Yucia y
TOYEK UX nepeceueHus ¢ HyleBbIM (0 1) u 12-4acOBBIM KpyramMu CKJIOHEHHUS MOKAa3bIBAIOT
UX CKJIOHEHHE (0), BhIpaXKEHHOE B Tpagycax. TpeTbs mo cuery ot Ilomoca mupa okpyx-
HocTh, onudposanHas 0°, npeacrasiser coboil HeOECHBII YKBATOP, BHYTPH KOTOPOTO pac-
MOJIOKEHA CeBepHasi HeOecHas mosrycdepa, a BHE €ro — Mmosc 0KHON HeOecHOH momycde-
phI 10 ckioHenus & = (-45%). Tak kak B AE€HCTBUTENHLHOCTH JUAMETPBI HEOECHBIX Mapajiie-
JIel MEHbIIIe TuaMeTpa HeOeCHOTo IKBATOPa, a Ha KapTe HEOECHBIC Mapasuiesid F0KHON T10-
aycdepbl BEIHYKIEHHO N300payKeHbI O0JIBIINX Pa3MepOB, TO BH]I CO3BE3UI I0KHOTO Heba
HECKOJIbKO MCKaKEH, YTO CIEAYyeT UMETh B BUIY IIPU U3yUYCHUU 3BE3/IHOTO Heoa.
OxmnTrka n300paxkeHa Ha KapTe dKCIEHTPUUECKUM OBaJIOM, TIEPECEKAIOIIMMCS ¢ Hebec-
HBIM PKBaTOPOM B JIBYX PaBHOJEHCTBYIOIIUX TOUKAX.
Ha o00pe3e xapThl HaHECEHbI HAa3BaHUsI MECAIIEB roja U AaThl. HampaBineHue cuerta mecs-
LEB, AaT U MPSIMOTO BOCXOXKIEHHUS — M0 BPAILLIEHUIO YaCOBOW CTPENKU. B 3TOM ke Harnpas-
JIEHUU clieyeT n300paxats nepemenienre CoJlHIa MO SKIUITHKE.
B kapre npunoxkeH HaKJIaJHOW KpyT, BHYTPU KOTOPOTO HauepueHbl OLU(PpOBaHHbIE epe-
CEKaIoIIMecs OBaJIbI, a IO 00pe3y HAHECEH YacoBOM JTMMO, U300paarolnii Yachkl CyTOK IO
cpenHeMy cojiHeyHOMY BpeMeHnu T. HampapiieHune cueta BpeMeHU Ha 3TOM JIMMOE — Tpo-
THB YaCOBOW CTPEJIKHU.
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BHyTpeHHuii BbIpe3 B HaKJIaJHOM Kpyre JeiaeTcss Mo oBaly, OLU(GPOBAHHOMY YHUCIOM
HanOosiee OJM3KUM K reorpaduueckoil MMpOTe MECTHOCTH, B KOTOpOW KapTa OyaeT uc-
MOJIb30BaThCH.

KoHTyp oBaJIbHOTO BbIp€3a B HAKJIOHHOM KpyTe M300pa)aeT rOpU30HT, U €r0 OCHOBHBIC
TO4YKH oOo3HaueHbl OykBamu IO (Touka rora), 3 (Touka 3amaga), C (Touka ceepa) u B
(Touka Boctoka). Mexay Toukamu O u C HE0OXOUMO HATSIHYTh TEMHYIO HUTh, KOTOPBIHA
n300paxaroT HeOecHbIN MepuauaH. [Ipu paboTte ¢ kapToil HaKIaHON KPYT HAKIIAbIBACTCS
Ha KapTy Bcerja KOHUEHTPUYHO, TPUYeM HUTH (HEOECHBI MepuIuaH) A0JKHa 00s3aTeNb-
HO mpoxoauTh uepe3 CeBepHbIM MoJtoc Mupa. Toraa OTpe30K HUTH, PacloyIOKEHHBIN
Mexay CeBepHBIM MOJIIOCOM MUpa U Toukoil FO, mpeicTaBUT 10KHYI0 MOJIOBUHY HEOECHO-
ro MEpUuaHa, a OCTAILHOU €€ OTPE30K — CEBEPHYIO €€ MOJIOBHUHY.

HanoxxuB Kpyr KOHIIEHTPUYHO Ha KapTy, HEOOXOJIUMO Ha HUTU OTMETHUTH (XOTs OBl y3el-
KOM) TOYKY €€ IepecedyeHus: ¢ HeOeCHOM Mapasuienblo, CKJIOHEHHE KOTOPOW paBHO reorpa-
¢uyeckoit mupote (Uiu OJU3KO K Heil) MecTa HaOII0IeHni. DTa ToUKa, JexKalas BOIU3u
[IEHTpa HAKJIaJHOTO KpyTa, U300pa3uT 3€HUT.

UTo0OBI OnpeeuTh BU/I 3B€3HOI0 He0a HA MHTEPECYIOIIUI MOMEHT CYTOK OIpe/elIeHHO-
ro JHA rojaa (JaThl), JOCTATOYHO HAJIOXKHUTh KPYT KOHIIEHTPUYHO HA KapTy (HUTh — MEpH-
nuaH npoxoaut yepes Ilomroc mupa) Tak, 4ToObl IITPUX MOMEHTA BPEMEHU COBMHAAaN CO
IITPUXOM 33JJaHHOW KapThl, U TOT/A 3BE3/bl, HAXOSAIIUECS B JaHHBII MOMEHT HaJl TOpHU-
30HTOM, OKQ)XXYTCSI pacloIOKEHHBIMU BHYTPH OBaJIbHOTO BBIpE3a.

3Be3/1bl, 3aKPBIThIC HAKJIAIHBIM KPYTOM, B 3TOT MOMEHT HE BUJIHBI, TAK KaK HAXOIATCS MOJT
ropu3oHTOM. CeBepHbIN MOIIOC MUpa U300paKeH B LIEHTPE KapThl. JIMHUM, UCXOSIINE OT
CeBepHOTO MOJII0Ca MUpPA, MTOKA3bIBAIOT PACIOJIOKEHUE KPYTOB CKIOoHeHus. Ha 3Be3nHoOM
KapTe I IBYX OMIDKAaWIIUX KPYTOB CKIOHEHHE YIJIOBOE PACCTOSIHHE PaBHO 2 dYacam.
HebGecubie napannenu Hanecensl yepe3 30. C UX MOMOIIBIO TPOU3ZBOAST OTCUET CKIIOHE-
HUSL CBETHJI 0. TOUKHM TIEpeceueHUs IKIUNTUKUA C DKBATOPOM, JIJIi KOTOPHIX MPsIMOE BOC-
xoxaeHre 0 u 12 yacoB, Ha3bIBAIOTCS COOTBETCTBEHHO TOYKAMHU BECEHHETO U OCEHHETO
paBHOAEHCTBUM. 110 Kparo 3B€3/IHON KapThl HAHECEHBI MECSIIBI U YHCIIA, @ HAKIAJHOM KpYy-
r'e — 4achl.

Jls onipesiesieHus: MECTOTIOJIOKEHUSI HEOECHOTO CBETHIJIA HEOOXOIMMO MECSII, YUCIIO, YKa-
3aHHBIE Ha 3BE3/IHOM KapTe, COBMECTUTD C YACOM HAOJIIOJICHUS Ha HAKJIaIHOM KpyTe.

Ha kapte 3eHUT pacronoxeH BOJIM3U LEHTpa BbIpe3a (B TOUKE MEPEeCceYeHus: HUTHU, U300-
pakaromuii HeOeCHbIH MepuaraH ¢ HEOECHOM MmapajuieNiblo, CKIIOHEHHE KOTOPOW pPaBHO
reorpaduYecKoi MMUPOTEe MeCTa HAOTIOICHN).

[ToxgBuxkHas KapTa 3BE3HOTO HeOa MO3BOJSET PEIIUTh PAJl MPAKTUYECKUX 3a7ad MO acT-
POHOMUM.

2. Onmcath BU 3B€3IHOTO HeOa B 3aJJaHHOE BPEMS U JIaTy.

A) YcTaHOBUTH MOJABMIKHYIO KapTy 3BE3IHOTO HeOa Ha JIeHb W Yac Habmoaenus. J{s sto-
r0 COINOCTAaBUThH JaTy HAa BHEIIHEM Kpyre KapThl C 33JaHHBIM BPEMEHEM Ha HaKIJIaJIHOM
Kkpyre. PaccmaTpuBasi yuacTok 3Be3HOr0O He0a B OKHE HAKJIaJIHOTO KpyTra, 3aloJHUTh Tao-
JIUILY.

[TonokeHNE OTHOCUTEIBHO TOPU30HTA CO3BE3Us

Bocxoasmue

3axopsiue

B BepxHeM KyJpMuHALIMU
B HmKHEN KyJIbMUHALIMU
Bo6sm3u 3eHnTa
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\ SKJIUNTUKAJIbHbBIC \ \
b) Haiitu co3Be3nusi, pacroaoKeHHbIe MEKly TOUKamu 3amnaja u cesepa 10 oktsiOps B 21
yac.

B) HaiiTu Ha 3Be3/1HOI KapTe co3Be3/11s C 0003HAUYCHHBIMU B HUX TYMaHHOCTSIMH.

I') Onpenenuts, OyayT U BUgHBI co3Be3aus Jlesobl, Paka, BecoB B monHoub 15 ceHTs10ps?
Kaxoe co3Be3nue B 3T0 ke BpeMs Oy/1eT Hax0IUThCs BOJIM3K rOpU30HTA Ha ceBepe?

1) Ompenenuth, Kakue W3 IEPEUUCICHHBIX co3Be3auii: Mamas Mensenuia, Bonomac,
Bozauunii, OpuoH — /it TaHHOM MHUPOTHI OYTyT HE3aXOISAIUMU ?

E) OTBetuTh Ha BOMPOC: MOXKET JiK Jyisl Bamieil mmpoThl 20 ceHTs0ps AHIpomeaa Haxo-
IUTHCS B 36HUTE?

K) Ha kapre 3Be3aHOr0 Heba HalTU mepedrcieHHble co3Be3aus: bonbias Measeauia,
Bonbmoit [1éc, Opuon, OBeH, JIebenp, FOxHas priba, JleBa — 1 onpeAeuTh TPUOIMKEHHO
HeOeCHbIE KOOPAMHATHI (CKJIOHEHUE U MPSAMOE BOCXOXKIEHUE) 0-3B€3/1 STUX CO3BE3/IUM.

3) OnpenenuTs Mo HEOECHBIM KOOpAUHATaM (CKJIOHEHUE U MPSMOE BOCXOXK/ICHHE) Ha Kap-
Te 3Be3[HOr0 HeOa Has3BaHMe 3Be3q co3Be3auil: a=184 33muH., §=+39°% 0=20u 50Mmu=H.,
6=+43% a=3q 00muH., 5=+45°.

W) Onpenenntk, Kakoe co3Be31ue OyAeT HaXOAUThCA BOJIM3M ropu3oHTa Ha tore 30 uross
B MOJIHOYb?

K) Cnenaiite BbIBO/ 0 IpOJIeIaHHON paboTe.

I[OHOJIHI/ITC.HBHLIC 3aJaHHUA
ll B xakunx CO3BC3UAX HAXOAATCA 3BC3/bl, O9KBATOPHUAJIBHBIC KOOPAWHATBI KOTOPBIX paB-
HBbI:

a =4"36" 6 =16°31": o a=7"35" ¢ =514

a =13"25" 6 =-1110": 4. « =1416" 6 =1911 .
a =1629" & =-26"16 -« =10"8" §=1158 -
a =20M1" 6 =4517 . g a =6"45" & =-16"43 .
a =13"24" 6 =54°56 - 10. a = 5”15m 5 =-812"-
11, a = 5’555m 0 =724 . 12 a = 71145”’ 0 =282

2) o xapre 3BG3I[HOFO He6a OnpeaeIuTe 3KBaTopHaanHe KOOPJIMHATHI 3BE3/1:
1. Anbraupa; 2. Kacrop;

3. Kanenna; 4. bennarpukc;

5. AnaunaMm; 6. Anuor;

7. Nyoxe; 8. Mupa,

9. Mupdak; 10. Bera;

11. Hat; 12. Anaurak.

_ 194 — A0
3) KoopanHaThl TOYKH, T/ie BCIBIXHYJ MeTeop Takue: & =12°00" 6 =+45 , 4 morac B

© N O W=

TOYKE ¢ KoopAuHaTaMu ¢ =1030" L0 =0 . Uepes Kakue co3Be3us MPOJIETENI METEOP
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HNTorosasi KOHTpoOJIbHAs padoTa

1.IIpouumatime mexcm, 8bloepume NPAGUILHbIL OMBEEN
Ilepemermenue — 371o:

a) BEKTOPHAsl BEJIMYNHA;

0) ckansipHas BETUYMHA;

B) MOKET OBITh U BEKTOPHOU U CKAISIPHOM BETMUMHOM;
I') IPaBUJIHOTO OTBETA HET.

2. Ilpouumaiime mekcm, gvlbepume npasuibHbll OMeem

Moayns nepeMeneHus pyu KpUBOJIMHEHHOM JIBH>KEHUH B OJTHOM HalpaBJICHUU:
a) paBeH MPONJICHHOMY yTH;

0) OoJIbIIIE TPOMICHHOTO Ty TH;

B) MEHBIIIE MPONUIECHHOTO MyTH;

I') IPAaBUJILHOTO OTBETA HET.

3. Ilpouumaiime mexcm, golbepume NPABUILHLIL OMBEEM

[Ipy npsAMOTMHEWHOM JIBUKEHUN CKOPOCTh MAaT€pUAJIbHON TOUYKM HAIPABJICHA!
a) TyJa >Ke, KyJla HallpaBJICHO NIEPEMEIICHHE;

0) NpOTUB HANPABJICHUS MEPEMEIICHUS;

B) HE3aBUCUMO OT HaIlpaBJIEHUs NIEPEMEILCHHUS;

4.Ilpouumaiime mekcm, gvlbepume npasuibHblli OMeem

[Ipu KpUBOJIMHENHOM IBUKEHUM MTHOBEHHAS! CKOPOCTh MAaTEPUATIbHON TOUKHU B KaXK-
JIOM TOYKE TPACKTOPHUM HAIIPABJICHA:

a) 0 TPAeKTOPHUH;

0) 1Mo KacaTeabHOM K TPACKTOPUHU B ITOM TOUKE;

B) 110 PaJNyCy KPUBU3HBI TPACKTOPHH.

S.Ilpouumaiime mexcm, gblbepume NPABUILHLIL OMBEEM

IlepememieHneM ABUKYIIENCS TOUYKU HA3bIBAOT. . .

a) ...]JINHY TPACKTOPUU;

0) NMpoIEHHOE PACCTOSIHUE OT HaYaJIbHON TOUYKH TPACKTOPUHU JI0 KOHEYHOM;

B) ... HapaBJICHHBIN OTPE30K MPSMON, COSTUHSIONTUN HaYaTbHOE TTOJIOKEHUE TOUKH C
€ro KOHEYHBIM;

I) ...JINHAIO, KOTOPYIO OIHMCHIBAET TOYKA B 33JAaHHON CUCTEME OTCUETA.

6.IIpouumatime mexcm, svloepume NPAGUIbLHBLL OMEEm
Cpennsisi CKOPOCTh XapaKTEePU3yeT:

a) paBHOMEPHOE JABUKECHUE;

0) HepaBHOMEPHOE JIBIKCHUE;

7. IIpouumaiime mexcm, gblbepume npasuibHblli Omeem

dusznyeckas BeIUYMHA, paBHAs OTHOILIEHUIO IEPEMEILLIEHUS] MaTepUaIbHON TOUKH K (u-
3MYECKH MAJIOMY IPOMEXYTKY BPEMEHHU, B TEUEHHE KOTOPOIO MIPOU3OIIIIO 3TO IEpeMe-
IIICHUE, HA3bIBACTCS

a) CpeiHEl CKOPOCThIO HEPABHOMEPHOT'O JIBU)KEHUSI MAaTEpUaIbHON TOUKH;

0) MIHOBEHHOM CKOPOCTBIO MaT€pPHAIbHOM TOUKH;
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B) CKOPOCTbIO pAaBHOMEPHOTO JABUKEHUSI MAaTEPUAIBHON TOUKH.

8.IIpouumatime mexcm, vibepume nPAGUILHBIL OMEEN
HampaBnenne yckopeHHs BCeT1a COBIAIACT C:

a) HaNpaBJICHUEM CKOPOCTH;

0) HampaBIICHUEM TTEPEMEIICHNUS;

B) HAIIPaBJICHUEM BEKTOpa U3MEHEHHUS CKOPOCTH.

9.Ilpouumaiime mexcm, gvlbepume NPaAsUILHLIL OMEEm

YckopeHue — 310:

a) puznyeckas BeIMYMHA, paBHAS OTHOLIEHUIO U3MEHEHHUSI CKOPOCTH K TOMY IIpOMe-
KYTKY BPEMEHH, 32 KOTOPBII 3TO N3MEHEHHE MPOU30IILIO;

0) pusnyeckas BenuuMHa, paBHasi OTHOIICHUIO U3MEHEHHSI CKOPOCTH K TOMY (pu3nye-
CKH MaJIOMYy MPOMEKYTKY BPEMEHH, 32 KOTOPOE 3TO U3MEHEHHE MPOU3O0ILIO;

B) du3nueckasi BeTUYMHA, paBHAS OTHOIIICHUIO MIEPEMEIEHUS KO BPEMEHHU.

10.Ilpoyumavime mexcm, @vibepume npasuibHblU OMeem
[Ipoekuust yCKOpeHHsI Ha KOOPAUHATHYIO OCh MOXKET OBITh:
a) TOJIBKO MOJIOKUTEIBHOM;

0) TOJIBKO OTPULIATEIILHOM;

B) U TIOJIO)KUTENIBHOM, U OTPULIATEIBHOM, U PABHOU HYJIIO.

11.Ilpouumatime mexcm, 8vibepume npasuibHblll OMeem
B xakoMm ciyyae Moaysb yeckopeHus 0osibiie?

a) TEJIO IBIKETCS ¢ OOJIBIIION MOCTOSSHHON CKOPOCTHIO;
0) Teno ObICTPO HAOUPAET UM TEPSIET CKOPOCTb;

B) TEJIO MEJUICHHO HAOMPAET WUJTH TEPSET CKOPOCTh.

12.Ilpoyumaiime mexcm, @vibepume npasuibHblil OMeem

JIBa moe3a ABMKYTCS HaBCTpeUy JPYT APYTY MO NMPSIMOIMHEHHOMY y4acTKy IyTH.
OnuH 13 HUX IBUXKETCS YCKOPEHHO, BTOPOU 3aMeIJIEHHO. X yCKOpEHUST HalpaBJICHBI:
a) B OJIHY CTOPOHY;

0) B IPOTUBOTMOJIOKHBIE CTOPOHBI;

B) OJIHO3HAYHO 00 MX HAIPaBJIEHUSX HEJIb3sl CKA3aTh.

13.Ilpouumatime mexcm u omeemvbme Ha ONPOC
Yem oTauvaeTcs myTh OT MEpEMEICHUs ?

14.IIpouumaume mexcm u omeemvme HA 60NPOC
YTo n3yyaeT KuHeMarTuka?

15.Ilpoyumaume mexcm u omeemvme HA 60NPOC
MoskeT iu yCKOpeHHe ObITh OTpUIATENbHBIM?

16.Ilpouumaume mexcm u omeemvme Ha ONPOC
Yrto Takoe nHepIanbHas cucTemMa orcyeTa?
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17.Ilpouumaiime mexcm, gvibepume npasuibHblil OMeem

Kakas u3 gpusnueckux xapakTepUCTUK HE MEHSETCS IIPH MEepPexojie OT OJHOM UHEPIHU-
aJIbHOM CUCTEMBI OTCUETA K IPyTOn?

a) YCKOpEHHUE;

0) mepeMereHue;

B) TPACKTOPHS;

') KHHETHUYECKast SHEPTHsl.

18.1Ipouumatime mexcm u omseemvme HA 80NPOC
UTo 03HaYaeT BRIPAXKEHUE «JIEUCTBUE CUII CKOMIIEHCUPOBAHO» ?

19.7Ipouumatime mexcm u omeemome HA BONPOC
Kak emnie Ha3bpIBatoT nepBeblil 3akoH HetoToHA?

20.1Ipouumatime mexcm u omeemvme HA 80NPOC
Uro Takoe unepuus?

21.IIpouumatime mexcm u omeemovme Ha 80NPOC
Kak moxxHo chopmynupoBaTh BTOpoil 3akoH Hpl0TOHA, HCTIOJIb3YS TOHSATHE «KOJIMYECTBA
IBYOKCHUSD) ?

22.Ilpouumatime mexkcm u omeemome Ha 60NPOC
Yro Takoe cuia?

23.IIpouumatime mexcm, gblOepume NPAGUIbLHBIL OMEEN

NMnyibc CHCTEMBI, COCTOSIICH M3 HECKOJIbKUX MaTepHUalbHBIX TOUCK, PABEH:
a) CyMMe MOJyJICH UMITYJIbCOB BCEX €€ MaTepHUalIbHBIX TOUCK;

0) BEKTOPHOI CyMMe HUMITYJIbCOB BCEX €€ MaTepHaIbHBIX TOUCK;

B) UMITYJIbCBI HEJTb3SI CKJIaIbIBATh.

24.IIpouumatime mexcm, 8vlboepume NPAGUIbHBII OMEem

VYTBepkJIeHHE O TOM, YTO UMITYJIbChl 3AMKHYTOW CUCTEMBI T€JI HE U3MEHSIOTCSI, SIBJISICT-
csl:

a) HEOOOCHOBAHHBIM;

0) pu3HIECKUM 3aKOHOM,

B) BBIMBICIIOM;

T') 3aTPYAHSIIOCH YTO-TUOO CKAa3aTh MO 3TOMY MOBOJTY.

25.IIpouumatime mexcm, eblOepume NPAGUILHBILL OMEEN

ToBapHBI BaroH, ABWKYIIUIACS 110 TOPU3OHTATHFHOMY MTyTH ¢ HEOOJIBIIION CKOPOCTHIO,
CTaJIKUBAETCS C IPYTUM BaroHOM W ocTaHaBimBaeTcs. [Ipu aTom npyxuHa 6ydepa
cxumaeTcs. Kakoe 13 mepeyncieHHbIX HIDKE MPeoOpa3oBaHMM SHEPTHH HAPSTY C JIPY-
TUMHU MIPOUCXOJIUT B ATOM Tpoliecce?

a) KUHETUYECKasi DHEPTys BaroHa npeoopa3yercs B MOTCHIIMAIBHYIO SHEPTHUIO MPYKHU-
HBI;

0) KMHETUYECKast SHEPTrUs BaroHa nMpeoopa3yeTcs B €ro MOTEHIUAIBHYI0 YHEPTHIO;

B) NMOTEHIIUAJIbHAS DHEPTUS NIPY>KUHBI TPE0Opa3yeTCcsl B €€ KWHETUUECKYIO SHEPTHIO;
T') BHYTPEHHSIS SHEPTUS MPY>KUHBI TPEoOpa3yeTcsi B KWHETHUECKYIO SHEPTHIO BaroHa.
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26.1I[pouumatime mexcm, blOepume NPAGUILHBIL OMEEN

JIokOoMOTHB pa3roHseTcs 70 ckopocTu 20M/c, ABUTASICH IO MIPSIMOM C YCKOPEHUEM
5m/c?. HagansHas CKOPOCTH €ro paBHa Hy0. CKOJIILKO BPEMEHH JUIUTCS Pa3roH?
a) 0,25 c;

0) 2c¢;

B) 100 c;

r) 4c.

21.Ilpouumatime mexcm, blOepume NPAGUILHBIL OMEEN

[Ipu moaxo/e K CTaHIMHU MOe3/] YMEHBIIIIT CKOpocTh Ha 10M/c B Teuenue 20c. C kakuMm
YCKOPEHUEM JIBUTAJICS T0€3]1?

a) — 0,5m/c?;

0) 2m/c?;

B) 0,5 mM/c?;

r) — 2m/c?.

28.1Ipouumatime mexcm, 8vlboepume NPAGUILHBII OMEem

ABTOMOOHIIB, TPOTasiCh ¢ MECTA, JBIKETCS ¢ ycKopeHueM 3m/c?. Uepes 4¢ CKOPOCTh aB-
TOMOOWIISI OyJIeT paBHA:

a) 12 M/c;

0) 0,75 m/c;

B) 48 m/c;

r) 6 M/C.

29.IIpoumume mekcm u 3anuuiume pazeepHymolii 000CHOBAHHBII OMBEM

Pewume 3aoauy, 6 omeeme nanuwiume cKoIbKO CEKYHO

Teroxo ABUXKETCS TI0 03€py MapajuiesibHO Oepery co ckopocThio v1 =25 km/4. Ot Ge-
pera oTXOauT Karep co cKkopocThio V2 =40 km/4. Uepe3 kakoe HauMeHbIlee BpeMs KaTep
CMOJKET JIOTHATh TETIOXO/, €CJIM B HAaYaJIbHBIF MOMEHT TEIIJIOXO]T U KaTep HAXOAMINCh Ha
OJIHOM HOpMaJu K Oepery v pacCTOsTHUE MEXIYy HUMU ObLIO S = 1 kM?

30.7/Ipoumume mexcm u 3anuwiume pazeepHymolii 000CHOBAHHBIU OMBEM

Pewwume 3a0auy, 6 omeeme nanuwiume ckoavko Mempos

Kamens, cB0O0HO magatomuii 6e3 Ha4aabHOU CKOPOCTH, MPOJIETE BTOPYIO MOJIOBUHY
nytu 3a 1 cexkynay. C kakoii BbICOTHI h ynan kameHb?

31.Ilpoumume mexcm u 3anuwiume pazeepHymviti 000CHOBAHHbIL OMEEm

Pewume 3a0auy, 6 omeeme nanuwiume cKOJIbKO MEMPOSE 8 CEKYHOY

ABTOMOOWIIb TTPOEXaJ IBa OJJUHAKOBBIX YYaCTKa IMTyTH C pa3HBIMU CKOpOCTIMU (VI=15
M/c, v2=10 m/c). HaliTu cpeHIor0 CKOpOCTh aBTOMOOMIIS.

32.Ilpouumaiime mexcm, 8blbepume NPAGUIbLHBIL OMEEN
IIpu neiictBum cunbl B 8H Tenno asmxkercs ¢ yckopenueM 4m/c?. UeMy paBHa ero macca?
a)32kr; ©0) 0,5kr; B) 2kr; 1) 20kKT.
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33.IIpouumatime mexcm, 8blbepume NPAGUILHBIL OMEE

Cuna TSru pakeTHOTO JBUTATEINSI IEPBOM OTEUECTBEHHOM SKCIIEPUMEHTALHOM PaKEThI
Ha >KUJKOM ToruinBe paBHsiack 660H. CtaproBas macca paketsl Obiia paBHa 30kr. Ka-
KO€ YCKOpeHHe MprodpeTasna pakera BO BpeMs cTapra’?

a) 22m/c?; 0) 45m/c?; B) 0,1Mm/c?; r) 19800 M/c?.

34.IIpouumaiime mexcm, gbloepume NPABUILHBIL OMBEEM

CKOpOCTb JBIKHHUKA MPU PABHOYCKOPEHHOM CITyCKE C TOPHI 3a 4C yBeIU4HiIach Ha 6M/C.
Macca nsbxHuKa 60KT. PaBHOAEHCTBYIOIIAS BCEX CUJI, IEUCTBYIOIIMX HA JIBDKHUKA,
paBHa

a) 20 H; 6) 30 H; B) 60 H; )90 H.

35.IIpouumaiime mexcm, 8vlbepume NPAGUIbLHBIL OMEEN

MarepuanbHasi TO4YKa Maccoi 1Kr IBHKETCS MO/ IEWCTBUEM JIBYX B3aMMHO MEPIIEH -
KyJsipHbIX cril 8H u 6H. YckopeHne Touku paBHO

a) 2m/c?; 6) 3,7 M/c?; B) 10M/c?; T) 14 m/c?.

36./Ipouumatime mexcm u omeemvme Ha ONPOC
Kamens Opomien BepTukanbHO BBEpX. Co CTOPOHBI 3eMIIM HA KAMEHb JEHCTBYET CHJIa
TsKkecTH. C KaKOM CHUJIOM KaMEHb JEHCTBYET HA 3€MITIO?

37.Ilpouumaiime mexcm, 8vlbepume NPAGUIbLHBILL OMEEN
Manpbunk maccoit SOKT, CTOSI Ha OYeHb IJIaJKOM JIby, OpocaeT Ipy3 Maccoit 8Kr moj

yrioM 60° Kk ropu30HTY €O CKOPOCTBIO SM/c. Kakyro CKOpOCTh NPHOOPETET MAIIbUKK?
a) 5,8m/c; 0) 1,36 m/c; B) 0,8m/c; 1) 0,4 m/cC.

38.IIpouumaiime mexcm, evlbepume NPAGUIbLHBIL OMEEM

Kunernueckas sneprus tena 8 [[x, a Bennuuna umnyJisibca 4 H-c, Macca tena paBHa...
a) 0,5 kr;

0) 1 kr;

B) 2 KT;

r) 32 Kr.

39.1Ipouumaiime mexcm, 8blbepume NPAGUIbLHLIL OMEEN

Hagctpeuy npyr Apyry JETIT MIApUKU W3 UIACTUIMHA. MOyM UX UMITYJIECOB PABHBI
cootBetrcTBeHHO 0,03krM/C 11 0,04 krm/c. CTOJNKHYBIIHMCH, MMAPUKU CAUMAIOTCS. VM-
MyJIbC CIUIIIIUXCS MAPUKOB PaBEH

a) O1xr-m/c;

0) 00351kr-m/c;

B) 0,05kr-M/c;

r) 0,07kr"M/C;

40.1Ipouumaiime mexcm, gblOepume NPABUILHLII OMBEM

Teno aBuxeTcs no npsimou. [1oa neicTBUEM MOCTOAHHOM CrJibl BemunHoM 4 H3a 2 ¢
UMITYJILC TeJla yBEIU4IuiIcs U cTaji paBeH 20kr-m/c. [lepBoHavanbHBIA UMITYJIBC TEJIA
paBeH

a) 4kr-m/c

0) 8kr-m/c
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B) 12kr-m/c
r) 28Kr-M/C

41.Kakyto paboTy HaJ0 COBEPIINTH, UYTOOBI JICIKAIIUA HA 3eMJIe OJHOPOIHBIN CTEPKEHB
TIMHOM 2M 1 Maccoit 100KT mocTaBUTh BEPTUKAIBHO, MEJICHHO MOIHUMAs OJIUH €0
KOHeI1?

a) 100/1x

0) 200 JIx

B) 1000 JIx

r) 2000 [Ix

42 Ilpouumaiime mexcm, goloepume NPasUIbHLIIL OMBEEM

Kakue u3 BenuuuH (CKOpPOCTh, CUJIA, YCKOPEHUE, TIEPEMELICHHUE) IPU MEXaHUYECKOM
JIBUKEHUU BCET/1a COBIAAAIOT 10 HANIPABJICHUIO?

a) cujia U YCKOPEHHUE;

0) cujia ¥ CKOPOCTH;

B) CUJIa U MEpEMELICHUE;

I') YCKOPEHHUE U MePEMEILCHNUE.

43.TIpouumatime mexcm, gblOepume NPABUILHBIU OMEEM

Kakue cuiibl B MEXaHUKE COXPaHSIOT CBOE 3HAUCHUE MPHU MEPEXOE U3 OJHON MHEPIH-
aJbHOMN CUCTEMBI B JIPYTYIO?

a) CHJIbI TSTOTEHUS, TPEHUSI, YIIPYTOCTH;

0) TOJBKO CHJIA TATOTSHHS;

B) TOJILKO CHJIa YIIPYTOCTH;

I') TOJBKO CHJIA TPEHHUS.

44 [Ipouumaiime mekcm, gbloepume NPAsUIbHLIIL OMBEEMm

PaBHOzecTBYIOIIAs cuia — 3710:

a) cuia, IeUCTBUE KOTOPOI 3aMeHsIeT JeHCTBUE BCEX CUJI, ICHCTBYIONIMX HA TEJO;
0) cwia, 3aMeHsItoIIas IEWCTBUE CUJI, C KOTOPBIMU B3aUMOJICUCTBYIOT TeJa.

45.IIpouumaiime mexcm, golbepume NPABUILHLII OMBEEM

PaBHOelicTByIOIMAs BCeX CHJI, ICHCTBYIOMINX Ha TEJIO, paBHA HYr0. KakoBa TpaekTo-
pusl ABMXKEHUS 3TOTO Tesa’?

a) mapabosa

0) OKpY>XKHOCTb

B) MpsiMast

T) 3JUTUIIC

46.1Ipouumaiime mexcm, 8vlbepume NPAsUILHLIIL OMBEEM

B uneprmansHoit cucreme orcuera F coobmiaeT ey Maccoit m yckopenue a. Kak us-
MEHUTCS YCKOPEHHE Tela, €CJId Maccy Tella U JEHCTBYIOUIYIO Ha HETO CHUITY YMEHBIIHUTh
B 2 paza?

a) yBennuuTcs B 4 pasa;

0) yMeHbIIUTCSA B 4 pa3a;

B) YMEHBIIUTCS B 8 pas;

I') HE U3BMEHUTCH.
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47 Ilpouumaiime mexcm, goloepume NPABUILHLII OMBEM

[Tocne OTKpHITHS MapaloTa MapamoTUCT O] IeHCTBUEM CHITBI TSHKECTH M CHJIBI CO-
MIPOTHUBJICHHSI BO3AyXa JBUTAJICS BHU3 C YCKOPEHHEM, HallpaBiIeHHbIM BBepX. Kak cTa-
HET JBUTATHCS MApAIIIOTHCT, KOTAa MPU JOCTHKEHUHA HEKOTOPOTO 3HAYCHHSI CKOPOCTH
PABHOACHCTBYIOIIAS CHIIBI TSKECTH M CHJIBI COTIPOTHBIICHHS BO3yXa OKAXETCSI PaBHOM
HYJII0?

a) paBHOMEPHO U MPSMOJMHEIHO BBEPX;

0) paBHOMEPHO U MIPSMOJIMHEWHO BHU3;

B) C YCKOpPEHHEM CBOOOIHOIO MaJCHUS BHU3;

) OyJeT HeMOABIKHBIM.

48.IIpouumaiime mexcm, golbepume NPABUILHLII OMBEM
3aK0H UHEPIIUU OTKPBLIT

a) Jlemoxpur

0) ApucToTelnb

B) ["anuneit

r) HetoToH

49.[Ipouumaiime mexcm, gblOepume NPAGUIbLHBLU OMEEm
Tpertuit 3axkoH HproTOHA ONMCHIBAET:

a) IeiCTBHE OJHOTO TeJla Ha APYroE;

0) neficTBUE OJIHOM MaTEepUAbHON TOUKH Ha JIPYTYIO;

B) B3aMMO/JICHCTBHE JIBYX MaTepUAIbHBIX TOYCK.

50.7Ipouumaiime mexcm, evlbepume nPAGUIbLHBILL OMEEM

JlokoMOTUB cuierieH ¢ BaroHoM. Cuiia, ¢ KOTOpOi TOKOMOTHUB JIEUCTBYET Ha BAaroH,
paBHa cuiiaM, IPEeNsTCTBYIONIUM JBUKEHUIO BaroHa. /[pyrue cuiibl Ha ABUYKEHHUE Baro-
Ha He BiIUs0T. CUCTEMY OTCUETa, CBA3HYIO C 3eMJIEH, CUNTATe HHEPLHAIbHOU. B aTOM
clydae:

a) BaroH MOXKET TOJIbKO TTOKOUTCS;

0) BaroH MOKET TOJbKO JIBUTAThCS C TOCTOSIHHOM CKOPOCThIO;

B) BaroH JBUXKETCS C MOCTOSIHHOW CKOPOCTBIO UITH MTOKOUTCS;

T') BaroH JIBUYKETCSI C YCKOPEHUEM.

51.7Ipouumaiime mexcm, 8vlbepume NPAGUILHBLL OMEEM

S16moko maccoii 0,3 kr magaer ¢ aepeBa. BeiOepute BepHOE yTBEPKICHUE

a) si6;oko meicTByeT Ha 3emutro cwiior 3H, a 3emitst He elicTByeT Ha SI0JI0KO;
0) 3emus meiicTByeT Ha s10510K0 ¢ cuiior 3H, a si61ok0 He elcTBYeT Ha 3eMITio;
B) s10J10K0 1 3eMJIsl He IEHCTBYIOT IPYT HA JAPYyTa;

r) s0710K0 1 3eMJIsl ICUCTBYIOT IPYT Ha Apyra ¢ cuioit 3 H.

52.IIpouumatime mexcm, 8bloepume NPAGUIbLHBIL OMEEN
Benuunna paboThl MOXKET OBITh OTPULIATEIHHOM ?

a) MOXET;

0) HE MOXET;

B) 00 ’TOM HUYETO HEJIb3sl CKA3aTh.
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53.IIpouumaiime mexcm, 8blbepume NPAGUILHBIL OMEEM

[Iporecc paboThI — 3T0:

a) JIF00OM mpoliecc MPeBpallleHUs] SHEPTHM;

0) mporiecc mpeBpaIieHus: YHEPTUH, HE CBA3AHHBIN C JBUKECHUEM TET,

B) TIpOIIeCC MPEBPAICHUS YHEPTUU TIPH ISHCTBUHA CHUJT Ha JABMKYIIEECS TEIO.

4. IIpouumatime mexcm, 8blOepume NPAGUILHLIL OMEEN
Kunernueckas sneprus:

a) MOKET ObITh OTPULIATEILHOMN BEIMYNHOM;

0) HE MOXKET OBITh OTPUIATEILHON BETUUYNHOM;

B) MOKET OBITh U OTPUIIATENLHOM, U MOJOKUTEIHHOM.

55.IIpouumaiime mexcm, 8vlbepume NPAGUIbLHBIL OMEEN
Kunertudeckoit aneprueit reno obnanaer 6iarogaps:

a) B3aUMOJICHCTBUIO C IPYTUMU TEIaMU;

0) Onmaromaps CBoeMy JIBUKEHUIO;

B) Oaroziapsi cBoeit nedopmariumu.

56./Ipouumaiime mexcm, gvloepume NPasUILHBIL OMBEEM

[TnaTdopma maccoii 10T gBUAKETCS CO CKOPOCTHIO 2 M/c. Ee HaroHser miatgopma Mac-
coit 15T, nBukymasics co ckopocthio 3 m/c. Kakoit Oyer ckopocTh 3TUX miaTdhopm mo-
CJI€ aBTOCLETKHU?

a) 2,6 m/c; 0) 13 m/c; B)26m/c; T) SMm/c.

57.Ilpouumaiime mexcm, 8vlbepume NPAGUIbLHBIL OMEEM
CnopTcMeH NOHSUT IITAaHTy Maccoi 75 KT Ha BbICOTY 2M. [loTeHnanbHas sHeprus
IITAHTY TIPU 3TOM U3MEHHIIACh Ha

a) 37,5 JIx; 6) 150 Ix; B) 300 Ix; r) 1500 JIx.

58.1Ipouumaiime mexcm, gvloepume nPasUILHbILI OMEEM

Teno maccoit 2 Kr OpoIIeHO BEPTUKAIBHO BBEPX C MOBEPXHOCTH 3€MJIM CO CKOPOCTHIO
10m/c. Ha kakoit BbICOTE MTOTEHIIMAJIbHAS M KUHETUYECKasi JHEPTUsl TeJia COBNaAatoT?
a)lwm; 0)2m; 8)2,5m;T)5M

59.1Ipoumume mexcm u 3anuwiume pazeepHymolii 0O0CHOBAHHBLU OMBEM
Uto Takoe MexXaHMYecKasi CUCTeMa TeJ?

60./Ipoumume mexcm u 3anuwiume pazeepHymuvlil 0O0CHOBAHHbLL OMEEm
Kakas mexanunueckasi cuctemMa Ha3bIBa€TCsl 3aMKHYTOM ?

61./Ipouumatime mexcm, vlOepume NPAGUILHBILL OMEEM

3aK0H BCEMUPHOTO TATOTEHUS TTO3BOJISCT PACCUYNTATh CHITY B3aMMOJICHCTBHS IBYX TEll,
eciu

a) Tena ABIAIOTCA TelaMu COJTHEYHOM CHCTEMBI;

0) Macchl TeJl OJJMHAKOBHI,

B) U3BECTHBI MACChI TEJI U PACCTOSTHUE MEXKIY UX IICHTPAMH,

I') U3BECTHBI MacChl TEJ M PACCTOSTHUE MEXKITY HUMH, KOTOPOE MHOTO OOJIbIIIE pa3MepOB
TeJI.
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62.1IIlpouumatime mexcm, bloepume NPAGUILHBIL OMEEN

CormacHo 3akony ['yka cuiia HaTSKEHUS IPYKUHBI IPY PACTITUBAHUH TPSIMO TIPOTIOP-
UOHAJIbHA

a) ee JJIMHE B CBOOOIHOM COCTOSIHUU;

0) ee NUHE B HATIHYTOM COCTOSTHUH;

B) pa3HULIE MEXAY JUIMHOW B HATAHYTOM M CBOOOJHOM COCTOSIHUSIX;

I') CyMME JUIMH B HATSIHYTOM M CBOOOJHOM COCTOSIHUSIX.

63./Ipouumatime mexcm, blOepume NPAGUILHBIL OMEEN

CnopTcMeH coBepiaeT NPbIkKOK ¢ 1mecToM. Cuia TsSHKeCTH JIEUCTBYET Ha CIOPTCMEHA
a) TOJIBKO B TEYEHHE TOI'O0 BPEMEHH, KOT/Ia OH CONPHUKACAETCS C MOBEPXHOCThIO 3EMIIN;
0) TOJIbKO B TEUEHHUE TOTO BPEMEHH, KOT/Ia OH CTUOAET IIeCT B Hayaje MPbDKKa;

B) TOJILKO B TE€YEHUE TOTO BPEMEHH, KOTJa OH MaJaeT BHU3 MOCJIE MPEO0JICHUS TUTaH-
KU,

') BO BCEX ITUX CIIy4asx.

64.1Ipouumatime mexcm, 8vibepume NPAGUILHBII OMEeENm
Bec Tena:

a) CBOMCTBO Tea;

0) pusnueckas BeIUUNHA;

B) GU3HUECKOE SIBJICHHE.

65.1Ipouumatime mexcm, evlOepume NPAGUILHBIL OMEEN

Cwuita TITOTeHHS — 3TO Cujla 00yCIOBICHHAS:

a) TpaBUTAIMOHHBIM B3aUMOJICICTBHUEM,;

0) 2JIEKTPOMAarHUTHBIM B3aMMOICHCTBHUEM;

B) ¥ TPaBUTAIIMOHHBIM, U JICKTPOMAarHUTHBIM B3aUMOJICHCTBHEM.

66.1Ipouumatime mexcm, 8vibepume NPABUILHLII OMEEMm
Bnoas rpanul CONpuKOCHOBEHHUSI TEJT HAIPABJICHBI CUJIBL:
a) BSI3KOTO TPEHUS,

0) cyxoro TpeHus;

B) M CYyXOT'0, M BSI3KOTO TPEHUS.

67.Ilpouumatime mexcm, 8vibepume nPAGUIbHLIL OMEem
[Ipu cyxom TpeHun MakCUMallbHasl CHJIA TPEHUS MOKOS:
a) OOJIBIIE CUJTBI TPEHUS CKOTBKCHHS;

0) MEHBIIIEC CUJTbI TPEHUS CKOJIBKCHHUS;

B) paBHA CUJI€ TPEHUS CKOJIbKEHUS.

68.1Ipouumatime mexcm, 8blOepume NPAGUILHLIL OMEEN
Cuna ynpyroctu HarmpasjeHa:

a) MPOTUB CMEUIEHUS YaCTHIL PU AePOpMaLINH;

0) MO HaMpaBJICHUIO CMEIICHUS YaCTHUII PHU JeopMaliu;
B) O €€ HaIlpaBJICHUU HEJIb3sl HUYETO CKa3aTh.
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69.1Ipouumatime mexcm, blOepume NPAGUILHBLL OMEEN

Kak u3mensitorcs Macca 1 Bec Tejia Mpu ero nepeMenieHruH ¢ 3KBaTopa Ha MOJII0C 3eM-
u?

a) Macca U BeC Tejla He U3MEHSIOTCS;

0) Macca Tena He U3MEHSETCS, BEC YBEITNINBACTCS,

B) Macca Tejla He U3MEHSIETCS, BEC YMEHBIIAETCS,

') Macca U BeC TeJla YMEHbIIIAIOTCS.

70.1Ilpouumarime mexcm, 8blOepume nPAGUILHLIL OMEEN!

Kocmuueckuit kopaOiab mociie BEIKIIOUEHUST PAKETHBIX IBUTATENEH IBUIKETCS BEPTHU-
KaJIbHO BBEPX, TOCTUTAET BEPXHEH TOUKU TPACKTOPUU U 3aTeM JIBHKETCs BHU3. Ha ka-
KOM y4YacTKe TpaeKTOpUH B Kopabiie Habmomaercs coctosinue HesecomocTu? Conpo-
TUBJICHUE BO3/lyXa MPEHEOPEKUMO MaJIo.

a) TOJIBKO BO BPEMS JIBHXKEHUS BBEPX;

0) TOJIbKO BO BpeMsl IB>KCHUS BHU3;

B) TOJIbKO B MOMEHT JIOCTHKEHUSI BEpXHEH TOUKU TPACKTOPHUH,

') BO BpEMsi BCETO MoJIeTa C HEPabOTAOIUMU JIBUTATEIISIMHU.

7 1.Ilpouumatime mexcm, 8blOepune NPAGUIbHBILL OMEEM

KocmonaBT Ha 3emute nputsruBaercs K Heil ¢ cuinoit 700H. C kakoi nprOIu3UTENBHO
CWJIOW OH OyAeT NpUTATUBATHCS K Mapcy, HaX0sCh Ha €ro MOBEPXHOCTH, €CIIH PATNYC
Mapca B 2 pa3a, a a macca — B 10 pa3 MeHbl1I€e, yeM y 3emiu?

a) 70H;

0) 140 H;

B) 210 H;

r) 280 H.

72.Ilpouumatime mexcm, ebloepume NPAGUIbLHBIL OMEEm

[Ton neiictBuem cuiibl 3H npyxuHa yJIMHUIACh HAa 4 cM, a IO AEUCTBUEM Cuiibl 6H
YIJUHWIACH HAa 8cM. UeMy paBeH MOy b CHIIbI, IO JEUCTBUEM KOTOPOH YIITMHEHUE
MIPY>KUHBI COCTABUIIO 6 cM?

a) 3,5H,

0) 4H;

B) 4,5 H;

r) 5H.

73.Ilpouumatime mexcm, ebloepume NPAGUIbLHBILL OMEEN

[Ipu cronbxeHnn OpycKa Maccou 5 Kr 10 TOPU30HTATLHON MOBEPXHOCTH CUJIA TPECHHUS
paBHa 10H. Yemy paBeH kodhPHUIHEHT TPEHUS CKOTBKEHUS JJI OTOUM maphl Te?

a) 0,5;

0) 0,2;

B) 2;

r) 5.

[4.Ilpouumatime mexcm, 8vibepume nPaguiIbHuIL OMeem

ABTomoOmb Maccoit 1000KT eeT Mo BBIMTYKJIOMY MOCTY C PaJyCOM KPUBU3HBI 40M.
KaKyl0 CKOPOCTb JOJKEH UMETh aBTOMOOUIIb B BEpXHEH TOUKE MOCTA, YTOOBI MACCAXKU-
pBI B 3TOM TOUKE MOYYBCTBOBAJIU COCTOSIHUE HEBECOMOCTH ?
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a) 0,05m/c;
0) 20M/c;
B) 25 M/c;
) 400Mm/c.

75.Ilpouumatime mexcm, 8blOepume nPaGUILHbIL OMEEN!

PaccrosiHne Mexy LieHTpaMu ABYX IApOB paBHO 1M, Macca kaxxaoro mapa 1 kr. Cuiia
BCEMHUPHOTI'O TATOTEHUS MEKTy HUIMHU IPUMEPHO paBHA

a) 1H;

0) 0,001H;

B) 7-10°H;

r) 7-1011H.

16.1lpoumume mexcm u 3anuwiume pazeepHymulil 000CHOBAHHbIL OMEEm

Pemmre 3ama4y, B OTBETE HAIMIIUTE CKOJIBKO METPOB

JIBa Tena mpuTArUBalOTCS APYT K Ipyry ¢ cuioit 6.67*107-5 H. Macca kaxaoro tena pas-
Ha 20 ToHH. HaitTu paccTositHue, Ha KOTOPOM HaXOIATCS TeNa.

17 Ilpouumatime mexcm u omeemomne HA BONPOC
[IpuBeauTe mpuUMeEphl TUCCUTATUBHBIX CHUJI.

3.2 TunoBble KOHTPOJIbHBbIE 3aJaHUs AJsl IPOMEKYTOUHOI aTTecTanuu 00y4aro-
HXCH

Ilepedyennb BonpocoB K aud¢epeHUpPOBaHHOMY 3a4eTy

MounexkyasipHas pusuka
1. ArtoMucTHuUecKas Teopusi CTpoeHUs BeliecTBa. HaOmtoeHust U ONbITHI, TOATBEPKa-
IOIIME aTOMHO-MOJIEKYJIIPHOE CTPOCHUE BEIIECTBA.
Maccel u pazmepbl MOJEKYIL.
TeruioBoe IBMKEHUE YACTHUIL] BELIECTBA. bpOYHOBCKOE ABUKEHUE.
WU neansHbIl Ta3.
TemnepaTtypa kak Mepa CpeaHEer KNHETUYECKON SHEPTUH YaCTHLL.
YpaBHEHHUE COCTOSHUS UICAUTBHOTO rasa.
M3onporniecchl 1 X TpauKH.
OOBsicHEHHE arperaTHbIX COCTOSIHUM BeIIecTBa U (Pa30BBIX MEPEXOJ0B MEKIAY HUMHU
Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MIPE/ICTABICHUM.
9. Cas3b MEXIy JaBJICHHEM U CpeAHEH KMHETHYECKOM dHepruei MoJiekyn raza. Padora
rasa.

©ONOUA WM

CBoiicTBa MapoB, *KUAKOCTEH, TBEPABIX TeJl
10. Mopens xunkoctu. IIoBepXHOCTHOE HATSKEHUE U CMAYMBaHUE.
11. Kpucrannnyeckue u amopdubie BemecTBa. JKuakue KpucTasibl.

Tepmoannamuka
12. BHyTpeHHsIs SHEPTUA.
13. PaGoTa u Temnootaaua Kak ciocoObl U3MEHEHHsI BHY TPEHHEW SHEPTHH.
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14. TlepBblii U BTOPOH 3aKOHBI TEPMOJIMHAMUKH.

15. [1puHnune! newctBus TerioBbix MammuH. KI1J[ TemioBsix ABUTaTEsCH.

16. TerioBbIE MAIIMHBI U UX PUMEHEHUE.

17. Dxonoruueckue npooOJieMbl, CBA3aHHbIE C MPUMEHEHHEM TEIUIOBBIX MAIWH, U TPO-
651eMbI SHEProcOepeKeHUSI.

DJIEKTPOCTATHKA
18. B3aumoelicTBre 3apsHKEHHBIX TEl. DICKTPUUCCKUHN 3apsl. 3aKOH COXPAHCHHS DJICK-
TPUYECKOTO 3apsija.
19. 3akon Kynona.
20. DneKkTpocTaTUUeCcKoe T0Jie, €r0 OCHOBHBIE XAPAKTEPUCTUKH U CBSI3b MEXKIAY HUMHU.
[TpoBOTHUKY ¥ U3OJIATOPHI B AIEKTPOCTATUYECKOM TIOJIE.
21. DnexkTpuyeckas eMKOCTh KOHICHCATOpa. DHEPTHUs 3JIEKTPOCTATUYECKOTO OIS,

IHocTossHHBIN TOK
22. IlocTossHHBIN AnekTpudeckuii Tok. Cuia ToKa, HAMpsDKEHHE, SJICKTPUICCKOE COIPO-
TUBJICHUE.
23. 3akon Oma 17151 y9acTKa ey U TIOTHOW AIEKTPUIECKON e .
24. PaboTa ¥ MOIIHOCTH MOCTOSIHHOTO ToKa. 3akoH J[koyns-Jlenma. TermnoBoe neiicTBue
ANEKTPUYECKOr0 TOKA.
25. DNEeKTpUYECKUH TOK B Pa3IMYHBIX Cpeaax.

MarsuTHoe noJsie
26. MarHuTHOE I0JIe ¥ €r0 OCHOBHBIC XapaKTEPUCTHKHU.
27. JleficTBME MarHMTHOTO TIOJIS HA TIPOBOJIHUK C TOKOM. 3aKOH AMriepa. DIJIEKTPOIBUTa-
TEJb.
28. Cuna JlopeHna.
29. SIBneHue >NEeKTPOMArHUTHON UHAYKITUH.
30. 3akoH arekTpoMarauTHOW nHIyKuu. [IpaBuio Jlenna.
31. Camounnykuus. MTHAyKTUBHOCTB.
32. DHeprus MarHUTHOTO TOJIS

MexaHn4eckue KoJie0aHus
33. CBoOoansbie konedbanus. [lepuon, yacrora u
34. ammuintyna KoneOaHuil.
35. 'apMoHnUeckue KojaeOaHus.
36. MaremaTtuyeckuil ¥ MPYy>KUHHBIA MasTHUKU.
37. IlpeBpariieHue 3HEPTUM MPY TAPMOHUYECKUX KOICOAHUSIX.

MexaHu4ecKue BOJIHbI
38. MexaHu4ecKkre BOJHBI U UX BUJIBI. 3BYKOBBIC BOJHBI. Y IbTPAa3BYKOBHIC BOJIHBI.
39. VbTpa3ByK U €0 UCIOJIB30BaHUE B MEAUIIMHE U TEXHUKE.

DJIEKTPOMATHUTHBIE KOJIe0aAHUSA U BOJIHBI
40. DneKTpOMarHuTHBIC KOJIEOAHUS U BOJTHBI.
41. CBoOOaHBIC DJIEKTPOMArHUTHBIE KOJICOaHUSI.
42. KonebarenbHblil KoHTYp. @opmyna TomcoHa.
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43. BeIHyX)I€HHbIE AJIEKTPOMAarHuTHbIE KojeOaHus. ['apMoOHMYECKHEe 3JIEKTPOMArHUTHBIE
KoJe0aHus. DNEKTPUUECKUN pe30HAHC.

44. TlepeMeHHBIN TOK. DIEKTPOTEHEPATOP.

45. IMonyuenue u nepenaya eKTposHepruu. [Ipobaemsr sHEprocOEpeKeHHUS.

DJIeKTPOMATHUTHBIE BOJHBI
46. DIeKTPOMarHUTHOE T0JIe. DIEKTPOMArHUTHBIC BOTHBI. CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH.
47. IIpuHIUIIBI paIUOCBS3H U TeNIeBUICHUA. VICIIONh30BaHNE AIEKTPOMArHUTHBIX
48. BOJIH pa3IMYHOTO JUaIa30Ha B TEXHUYECKUX CPEJICTBAX CBSA3HM, MEIUIIMHE, IIPU U3yUe-
HUY CBOMCTB BEIIICCTBA.

CBeToBbBIE BOJIHBI

49. CaeroBble BoJIHBI. Pa3zButue npejacTaBieHuil 0 MpUpoIe CBETA.
50. 3akoHBI OTpaKEHUSI U MPEJIOMIICHHUS CBETA.
51. Unrtepdepennus caera.
52. ludpakuus ceera. JnudpakiunoHnas pemerka.
53. [lonsipusarus cBera.
54. lucnepcus cBeTa.

KBaHTOBBIE CBOHCTBA CBETA
55. PaBHOBECHOE TEMJIOBOE U3TyUYCHHUE.
56. KBanToBas runoresa [Lmanka.
57. dorosnexTpuyeckuit 3G dEKT.
58. Ypapuenue DitHinTeliHa 17151 BHEIIHETo GoTorddekra.
59. ®oToH.
60. /laBneHue cBera.
61. Jlyanusm CBOWCTB CBETA.

du3uka aTomMa
62. Monenu cTpoeHHUs aToma.
63. OmeIT Pesepdopra.
64. Iloctynate! bopa.
65. OObsicHEeHHEe TUHEHYATOTo CIEKTpa BOJOPOIa HA OCHOBE KBAaHTOBBIX MOCTYNAaTOB bo-
pa.
66. [Tornoiienre u UCITyCKaHUE CBETa aTOMOM.
67. KBanToBas sHeprus. [[puHIMn neiicTBUS 1 KCTIOIB30BAHKE JIa3epa.
68. OnTuyeckas CIeKTPOCKOIUS KaK METO/ M3yUYCHUS COCTaBa BEIIIECTBA.

du3uKa AaTOMHOIO siApPa
69. CocTaB 1 CTpOCHHE aTOMHOTO SIpa.
70. CBoiicTBa SIACPHBIX CUJL.
71. DHeprus cBsA3M U 1e(PEKT MACChl AaTOMHOTO SIpa.
/2. PannoakTUBHOCTh. BUJIbI paiMOaKTUBHBIX MTPEBPAICHUMN.
73. 3aKOH paJMOaKTUBHOIO pacIiaja.
74. CBolicTBa MOHU3UPYIOIIUX SJIEPHBIX U3TyUYCHUH.
75. PagroakTHBHBIC U3TyUYCHUS U UX BO3JICUCTBUE HA KHBBIC OPTaHU3MBI.
76. SnepHbIC peakIuu.
7'7. SlnepHas sHEpreTHKA.
78. DneMeHTapHbIC YACTHUIIBI.
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100.®dynnameHTaIbHBIE B3aUMOICHCTBUS.

IIpakTHuyeckue 3a7anus K 1M PpepeHMPOBAHHOMY 3a4YeTy
1. Omnpenenute CpeHIO KBAIPaTUUHYIO CKOPOCTh MOJIEKYJbI ra3za npu 0°C. Macca Mo-
JeKyJIbI Taza M, = 3,2 + 10-26 xr. [Tocrostanas [Tnanka kK = 1,38+ 10-23/1x/K.
2. 3apspkeHHas vactuia maccoi 10-9 T HaXoaWTCs B PaBHOBECHH B OJHOPOJTHOM DJICK-
TpuueckoM Tmosie HampsbkeHHocThio 3,1+105 H/Kn. Haiigute 3apsa wactuusl. (3apsn
aektpona ¢ = 1,6+ 10-19 Ku).
3. B BepTHKanpbHOM NUIMHAPE MOJ TSHKEIBIM MOPITHEM HAXOIUTCS KUCIOPOJ Maccoi 2
Kr. Jls moBeIieHUs TemmnepaTypsl Ha 5 K eMy cooOmuny koimuecTBO TermioTsl 9160 k.
Haiinute paboty, COBEpIIEHHYIO ra30M MPU PACIIMPEHUN U YBEJIMUECHUU €TI0 BHYTPEHHEN
sHepruu. Mossipaas macca kuciaopoja 32 + 10-3 kr/moub.
4. Omnpenenuth paboTy TOKa B MPOBOJHUKE M MOIIHOCTh TOKA 32 2 MUHYTHI, €CJIH CHJIa
TOKa paBHa SA, a HaNpsH>KEHUE HA TPOBOAHUKE 5 B
5. Baron maccoit 20 1, gBmwKymmiics co ckopoctbio 0,3 M/c, HaroHseT BaroH maccout 30
T, ABWKYIIUICA co ckopocThio 0,2 M/c. KakoBa cKOpOCTh BaroHOB MOCJIE TOT0, Kak cpado-
TaeT aBTocuenkKa?
6. Kakyro paboty cosepmut cuna 200 H mpu mepememnieHun Tena Ha 5 M, €ClU OHA
HarpasJieHa 1o yriioM 60° Kk TOpu30HTY?
/. OmnpenenuTth MOJHOE COMPOTUBJICHUE YUacTKa IEMHU U CHIIy TOKa Ha KaXJAO0M M3 Ipo-
BOJIHUKOB, COCJMHEHHBIX TMapajuiesIbHO, €ClI HanpsbkeHue paBHo 6 B, a compoTuBieHue
poBOJHUKOB 5 OM 1 1 Owm.
8. Cuma 60 H coobmaer Teny yckopenue 0,8 m/c?.Kakas cuia cOOOGLIMT STOMY Tely
ycKkopeHue 2 m/c2?
9. KaxoB umnynbc (oToHa, eciau amuHa cBeToBOM BomHbI[] = 5 + 10-7/m?TlocrosiHHas
[Tnanka h =6, 63 + 10-34/]xc.
10. Ha pucynke nan rpaduk u3MeHEHHUs] COCTOSIHUS UJI€aTbHOTO Ta3a B koopauHatax V, T.
[IpeacraBepTe 3TOT Mpoiiecc Ha rpadukax B koopauHatax P, Vu P, T.
11. PaGoTta BbIXOAa 3JEKTPOHOB W3 Kammust A = 6,53+10-19 Jx. KakoBa mamvHa BOJIHBI
CBETa A, MaJaIOIIEro Ha MOBEPXHOCTh KAJIMHUSI, €CIIM MAaKCHUMaJIbHasi CKOPOCTh (HOTOIJIEK-
TponoB V=7,2+ [10] 5 m/c? Macca snextpona9,1 +10-31 kr. CkopocTs cBeTa ¢ = 3+108
Mm/c.

12. HanucaTh HegocTaromue 0003HaUYCHUS B CIACAYIONIUX SACPHBIX PEAKIIUAX:

1. %Al + {n ->* + 3He

2. x +1H > %2Na + jHe

3. 32Mn+ - 3SFe+ in

4, 27Al+y > Mg + *

13. Onpenenute maccy Bogopoaa (H2), naxomsmerocst B 6amione o0béMom 20 JIUTPOB
npu aasinenuu 830 klla, ecnu temnepatypa raza pasHa 170C. YHuBepcanbHas razoBas
nocrostuHas R = 8,31 Jx/(moub * K).

14. Kakoe KOJM4YeCTBO TEIJIOTHI (Q BBIAEIUTCS HA Y4YacTKe IIENMU COMPOTUBIEHUEM R =
12,4 Om 3a Bpems [t =10 mun? Cuna toka [ = 0,5 A.
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IV.METOANYECKHUE MATEPHAJIBI, OIIPEJAEJAIOIIHNE ITPOLEAYPbI
OLNEHUBAHUA PE3YJIbTATOB OCBOEHMA TUCHUILTAHBI, XAPAKTE-
PU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA KOMIIETEHIIUHU

[Ipouenypa oueHuBaHus — HOPSIAOK JIEVUCTBHUM ITPU MOJATOTOBKE U MPOBEJACHUU aTTE-
CTAIlIMOHHBIX UCTIBITAHUHN U (GOPMUPOBAHUU OIICHKHU.

[Iponegypa mpoMeXyTOYHOU aTTeCTalMy MPOXOAUT B cooTBeTCTBUU € [lonmoxeHu-
€M O IPOMEXKYTOUHOM (pyOekHOM) arTecTanuu 3HaHui, oOydaromuxcs JI'YHX.

ATTecTallMOHHBIE UCIIBITAHUSL IPOBOJATCS MpenoaBaresneM (MM KOMHCCHEN Ipe-
nojiaBaTesield — B ciiydae MOAYJbHON y4EOHBIX MPEAMETOB), BEAYIIUM JEKIIMOHHBIEC 3aHs-
THUS 110 JaHHOW TUCUUILIMHE, WIHM MpenoJaBaTeIsiMy, BeIyIIUMH IPaKTHYECKre U Jabopa-
TOpHBbIE 3aHATUA (KpOME YCTHOTO 3K3aMmeHa). IIpucyTcTBHe MOCTOPOHHUX JIUI] B XOJE
IPOBEJCHUS aTTECTAllMOHHBIX UCIBITAHUN 0€3 pa3pelleHusl peKTopa Wi MpOpeKTopa He
J0IycKaeTcsl (3a UCKIIOYEHUEM PAOOTHUKOB YHHBEPCUTETA, BBIOJHSIOIMX KOHTPOJIHU-
pyromye GyHKIUU B COOTBETCTBUM CO CBOMMH JOKHOCTHBIMU OOSI3aHHOCTSIMH). B ciy-
Yyae OTCYTCTBHSI BEIYIIETO MPENoIaBaTelis aTTECTALMOHHBIE UCIIBITAHUS IPOBOJSTCS TIpe-
M0/1aBaTEJIEM, Ha3HAYEHHBIM TMCbMEHHBIM PaclopshKEeHUeM o kadeape.

NHBanuapl W JM@ C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 370pPOBbs, UMEIOIINE
HapyILIEHUs OMOPHO-ABUTATENBHOIO ammnapara, JOIMyCKalOTCs Ha aTTeCTallMOHHBIE UCIIbI-
TaHHS B COIIPOBOKICHUH ACCUCTEHTOB-COMPOBOKIAOIINX.

Bo Bpemsi aTTecTallMOHHBIX HCIBITAaHUN OOy4arolmuecss MOTYT IOJIb30BaThCs MPO-
rpaMMoOil yueOHOHM yueOHBIX IPEIMETOB, a TAKXKE C pa3pelIeHUs NPEnoJaBaTesl ClpaBoy-
HOM U HOPMATUBHOM JIMTEPATYPOH, HEPOTPAMMUPYEMBIMH KAJIBKYJISATOPAMH.

Bpemsi moAroToBku oTBETa MpU cladye 3adeTa/sK3aMeHa B YCTHOM (opMe JT0JIKHO
cocTaBisTh He MeHee 40 MUHYT (MO KETaHUI 00YyYarolerocs OTBET MOXKET OBITh JO-
cpouHbiM). Bpemst oTBeTa — He Oonee 15 MUHYT.

[Ipu MOATOTOBKE K YCTHOMY 3K3aMEHY AK3aMEHYEMbIN, KaK IIPaBUIIO, BEAET 3aIHUCH
B JIUCTE YCTHOTO OTBETA, KOTOPBIN 3aTeM (110 OKOHYAHUU dK3aMeHa) CIaeTCsl dIK3aMeHaTo-
py.

[Ipu mpoBeneHnH YCTHOTO 3K3aMEHA YK3aMEHAIIMOHHbINA OWJIET BEIOMpAET caM dK3a-
MEHYEMBIN B CIIy4YallHOM ITOPSIIKE.

DK3aMeHaTopy MPEAOCTABIISIETCS MPABO 33/1aBaTh 00YUYaIOIIUMCS JAOMOJTHUTENIbHbBIE
BOIIPOCHI B paMKaxX MPOrpaMMbl AUCLMIUIMHBI TEKYIErO CEMECTPA, a TAKkKe, TOMUMO TE€O-
PETUYECKUX BOMPOCOB, J1aBaTh 3aJa4M, KOTOPbIE U3YYAIUCh HA MPAKTUYECKUX 3aAHITHUSIX.

OreHka pe3yJbTaTOB YCTHOTO aTTECTAllMOHHOIO UCIBITAaHUS OOBSABISETCS 00yda-
IOIIMMCS B JIEHB €ro npoBeAeHus. [Ipu npoBeneHnr MMCbMEHHBIX aTTECTAMOHHBIX HUCIIbI-
TAHWUW WM KOMIBIOTEPHOIO TECTUPOBAHMS — B JIEHb UX NPOBEJICHUS WINA HE NO3JHEE Clie-
AYIOILEro pabouero AHs MOCie UX MPOBEACHUS.

Pe3ynbTaThl BBINIOTHEHUS ATTECTAIIMOHHBIX HCHBITAHUM, MPOBOJUMBIX B MUCHMEH-
HOI popme, popMe UTOTOBOM KOHTPOJIBLHON padOTHl MM KOMIBIOTEPHOTO TECTUPOBAHUSA,
JOJKHBI OBITH OOBSABICHBI 00YUAIOIIUMCS U BHICTABJICHBI B 3aU€THBIE KHIKKH HE TO3THEE
CJIEIYIOLIEro paboyero AHs MOCIe UX MPOBEACHUS.
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JIucr akryanu3annu (pOHIa OLEHOYHBIX CPEACTB AUCIUIINHBI
O/.11 ®u3uka

cDOH,Z[ OOCHOYHBIX CPCACTB NTUCHUILINHBI IICPCCMOTPCH,

O6CY)KI[CH 151 0I[O6pCH Ha 3aCCAaHNN MCTOI[H‘ICCKOﬁ KOMHUCCHUHU

[IpoTokon OT « » 20 r. Ne

IIpencenarens METOA. KOMUCCUA

@OH/JT OLIEHOYHBIX CPEJICTB AUCLUIUINHBI IEPECMOTPEH,

00CyXKJIeH U 0J00peH 3aceJaHui METOIMUECKON KOMUCCUH

[Ipotokoit ot « » 20 r. No

IIpencenarenb MeTOA. KOMUCCUU
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