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CocraBurenb — CanaxoBa Mpaunna HapumaHoBHa, cTapiiuii mpenogaBaTeilb Mpo-
dbeccuonanpHoro komiemka JI'YHX.

BuyTpennnii peuensent — OmapoB Pycrnan Anmesud, 1upektop npodeccuoHalb-
Horo koyuieka JAI'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 ¢ mpeoosaHusMu hedepanbHo2o 20Cy0apCcmeeHHo20 00pa308amesbH020 CIAaH-
oapma cpeoneco npogeccuoHarbio2o 0obpazoearus no npogheccuu 46.01.03 Henonpous-
800uUmeb, YMEepAHcOeHH020 npuxkazom Munucmepcmea oopasosanus u Hayku Poccutickoul
@eodepayuu om 14 nosops 2023 2., Ne 857, 6 coomeemcmauu ¢ npukazom Munucmepcmea
npoceewenusi Poccutickot @edepayuu 24.08.2022 2., Ne 762 «O6 ymeepoicoenuu Ilopso-
Ka Opeanusayuu u ocywecmenenus oopazoeameibHol 0esimeibHoCmuy no oopazosamelib-
HBIM NPOSPAMMAM CpeOHe20 NPOpecCUOHaNIbHO20 00PA308AHUAY, 8 COOMEEMCMEUU C NPU-
kazom Munucmepcmea obpaszosanusi u Hayku Poccutickou @edepayuu om 17 mas 2012 2.
Ne 413 «O6 ymeepocoenuu ghedepanbHo2o 20cyo0apcmeeHHo20 00pa3oeamenbHo20 ChaH-
oapma cpedHezo obwe20 00pa306aHuslL.

@®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 JlemonpounsBoautens — Maxaukana: JII'YHX 2023. — 193 c.

PexoMeH10BaH K yTBepxkAcHUIO YueOHO-MeToauueckuM coBetoM JII'YHX 05 urons
2023 1.

PekoMeH/IOBaH K YTBEPKICHUIO PYKOBOAHUTEIEM OOpa30BATEIbHONW MPOTPAMMBI
CIIO — mporpaMMbl TOATOTOBKH KBATU(HUITUPOBAHHBIX PAO0UYMX U CIyKAIUX MO mpodec-
cun 46.01.03 [denonpousBoauteiasb, A0aynaeBoit 3.M.

OnoOpeH Ha 3acemanuu Tnegarormdeckoro cosera IIpodeccronanbHoro Kosuiemka
31 mas 2023 r., mpotokosa Ne 10.


http://www.dgunh.ru/
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Ha3nauenue poHIa OLICHOYHBIX CPEACTB

®onp onieHouHBIX cpeacTB (nainee DOC) pa3zpabaTbiBaeTCs ISl TEKYIIETO KOHTPOJIS
yCIieBaeMOCTH (OIIEHMBAHUSI XOJla OCBOCHMS JUCHUIUIMHBI), JJISI TPOBEACHUS MPOMEXKY-
TOYHOI aTTecTalnuu (OLICHUBAHUS MMPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00Y-
YEHUS TI0 JUCIUTUIMHE) 00YUYaAIOIMUXCS 0 TUCIUTUINHE « DU3HKay B MENSIX ONPECIICHHS
COOTBETCTBUSI WX YYEOHBIX ITOCTH)KCHHH TIOATAllHBIM TpeOOBaHUSM O0Opa30BaTEIIBHON
MIPOTpPaMMBbl CPETHETO MPOPECCHOHATBHOTO 00pa30BaHUs — MPOTPAMMEI IMOJATOTOBKH KBa-
TuUIMPOBaHHBIX padounx, ciyxamux (nanee [NITKPC) mo npodeccun 46.01.03 Jlemo-
npousBoautesb. ®OC no pucuumimHe «Pu3nKka» BKIIOYAIOT B ce0s: MepeyeHb MIaHupy-
€MBIX, pe3yJIbTaTOB 00YYEHUS MO JUCUHUILINHE; ONMCAaHUE MOKa3aTeIeil U KpUTEpUEB Olle-
HUBAHUS PE3yJIbTATOB O0YUYEHHUS HA PA3JIMYHBIX dTanax MX JOCTHXKEHHUS, OMMCAHUE KAl
OIICHUBAHUSI; TUIIOBbIE KOHTPOJBHBIC 3aJ]aHUSl WM MHBbIE MaTepualbl, HEOOXOAUMBIC IS
OIICHKH OCHOBHBIX BHUJIOB YUEOHOMU JIEATETbHOCTH, XapaKTEPU3YIOIIUX ATAIbl JOCTUKEHUS
pe3yabTaToB 00yueHus B nporiecce ocBoenus [IITKPC; Mmeronnueckue Matepuaibl, onpe-
JEJSIOIINE TIPOIIEAYPhI OIIEHUBAHUS OCHOBHBIX BUJOB YUEOHOU JEATENbHOCTH, XapaKTe-
PHUBYIONIUX 3TAMbl JOCTUXKEHUS PE3yJIbTaTOB.

DOC chopmupoBaH Ha OCHOBE KJIFOUEBBIX IPUHIIUIIOB OIICHUBAHUS:

—  BaJUJHOCTHU: OOBEKTHI OIEHKH JOJKHBI COOTBETCTBOBATh MOCTABJICHHBIM IIe-
JIM 00yUeHUS;

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

—  OOBEKTHUBHOCTH: pa3Hble OOyUYaIOIIMECs JOJKHBI UMETh PaBHbIC BO3MOKHOCTH
I0OUTHCA ycrexa.

OCHOBHBIMH MTapaMeTPaMHU U CBOMCTBaMHU (DOH/IA OLIEHOYHBIX CPEICTB SBJISIOTCS:

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

—  cojepkaHue (COCTaB M B3aMMOCBSI3b CTPYKTYPHBIX €IUHUI], 0Opa3yIoluX CO-
JepyKaHUE TEOPETUICCKOM U IPAKTHUSCKON COCTaBJISIONINX AUCIUILINHBI);

—  00beM (KOJIMUECTBEHHBIN COCTaB OLEHOYHBIX cpeacTB, BXxoasamux 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
OBIHIEOBPA3OBATEJBHOU JUCIIUITJINHBI
B COOTBETCTBUU C ®I'0OC CI1IO U HA OCHOBE ®I'0OC COO

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

— OCBOCHHE 3HaHUU 0 QyHIAMEHTAJIBHBIX (PU3UYECKUX 3aKOHAX W MPHUHITUIIAX, JIe-
JKaIMX B OCHOBE COBPEMEHHON (pU3MUECKON KapTHUHBI MUPA; Han0O0JIee BaXKHBIX OTKPHITH-
X B 00J1aCTH (PU3HMKHM, OKA3aBIIMX OINpEEAIONIee BIMIHNE HA Pa3BUTHE TEXHUKU U TEX-
HOJIOTHH; METOJIaX HAyYHOTO MTO3HAHUS ITPUPO/IbI;

— OBJIQJICHUEC YMCHHUSMH IIPOBOAUTH HAOIIOACHNUS, IJIAHUPOBATh U BBITTOIHATH DKC-
IIEPUMEHTBI, BBIJIBUTATh THIIOTE3bI M CTPOUTH MOJICIIH, IIPUMEHSTH ITOJTyUYCHHBIC 3HAHUS 110
bu3uke I OOBSCHCHHS Pa3HOOOPa3HBIX (PU3MYECCKUX SBJICHUHA M CBOMCTB BEIICCTB;
MPaKTUYECKU HCIOJIb30BaTh (PM3UUECKHE 3HAHUS; OIICHHUBATh JOCTOBEPHOCTh €CTECTBEH-
HOHay4YHOUW nH(pOpMaIuu;

— pa3BHUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPYECKHX CIIO-
COOHOCTEH B mpoliecce MPUOOPETEHHS 3HAHUM M YMEHUU 10 (U3UKE C HUCIOJIb30BAaHUEM
Pa3JIMYHBIX UICTOYHUKOB MH(GOPMAITUK U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH;

— BOCMHUTaHHE YOEKICHHOCTH B BO3MOXXKHOCTH TO3HAHHUS 3aKOHOB IPUPOJBI, HC-
MOJb30BaHUS JOCTIDKCHUNM (Pu3MKM Ha OJlaro pa3BUTHSA YEIOBEUECKOM ITMBUIIM3AIINM;
HEOOXOIUMOCTH COTPYJHHYECTBA B IPOIIECCE COBMECTHOTO BBIMOJHEHHUS 3a7ad, YBaXKH-
TEJIbHOTO OTHOIICHHUS K MHEHHIO OMNIIOHEHTA IMPH OO0CYXICHHHU IIPOOJIEM €CTECTBEHHOHA-
YYHOT'O COJIEPKAaHMS; TOTOBHOCTH K MOPaJIbHO-3THYECKOM OIIEHKE MCIIOJIb30BaHMS HAy4-
HBI JIOCTH>KEHUH, YyBCTBAa OTBETCTBEHHOCTH 3a 3aIlUTY OKPYKAIOIIEH CPeIbl;

— WCIIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUK U YMEHHUM JIJISl PEIICHUS ITPAKTHUYCCKUX
3a/1a9 MOBCEIHEBHOM JKM3HHU, oOecreueHrus 0e30macHOCTH COOCTBEHHOM JKM3HH, Pallho-
HAJBLHOT'O TIPUPOJIONIOIB30BAHUS M OXPaHbl OKPYKAIOIIEH CPeIbl, 1 BO3MOXKHOCTh MPHME-
HEHUsI 3HaHWH TPH PEIISHUH 3aj7ad, BOZHUKAIOIINX B MOCIEAYIONMEH MpodhecCHOHAIBHOM
JESITEILHOCTH.

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

Koa n HammeHnoBanue 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 TpyIy, OCO3HA- | CTaBIEHHUI O posiu U MecTe (pusu-
HaJIbHOM AEATEIbHOCTU IIPU- | HUE IIEHHOCTH MAacTepCcTBa, TPYHO- | KM U aCTPOHOMHM B COBPEMEHHOMU
MEHUTEJIBHO K Pa3InYHbIM mooue; Hay4yHOM KapTHHE MHUpa, O CHCTe-
KOHTEKCTaM OP2- roToBHOCTh K aKTMBHOH Jes- | MooOpa3ymomeil ponu (QU3MKK B
TEJIbHOCTH TEXHOJIOIMUYECKOM M CO- | pa3BUTUU €CTECTBEHHBIX HayK,
LUAJIbHOM HANpaBICHHOCTH, CIO- | TEXHUKH U COBPEMEHHBIX TEXHO-
COOHOCTh MHULIMUPOBATH, IUIAHUPO- | JOTHH, O BKJIAJE POCCUHUCKUX U
BaTh U CaMOCTOSITENIHO BBIMOJHATH | 3apYOCKHBIX YUYEHBIX-(DU3UKOB B
TaKylO JCSTEIbHOCTD; pa3BUTHE HAYKH;

OP3- unrepec x paznuuabM chepam | JIP2- nonumanue ¢uznueckoit
poeCCUOHATILHOMN AEATENIBHOCTH, | CYLIHOCTH HaOII0AAaeMbIX sBJIIe-
Osnagenne YHHBEpPCAJbHBIMHU | HUi MHKpPOMHpa, MakpoMupa Hu
Y4eOHBIMU MO3HABATEJbHBIMHU | METaMHPA;

ACHCTBUAMM: JAP3- noHMMaHuEe POJU aCTPOHO-
a) 0a30Bble JIOTHYECKHE 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 TPU3HAK WJIM OCHOBAHUS MJif
CpaBHEHHUs,  KjlaccupuKamuu U
00001IEeHHS;

OP6 - onpenesTh LeIU IeATeIbHO-
CTH, 3a/laBaTh IMapaMeTphl U KpHTe-
PHUU UX JOCTHKCHHUS,;

OP7- BbIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUSI B paccMaTpUBaEMBbIX
SIBJICHUSIX;

OP8- BHOCHUTH KOPpPEKTUBBI B J€s-
TEJIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yNbTATOB LIESM, OLIECHUBATh PHUC-
KM TIOCTIEACTBUMN ACATEIBHOCTH;

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

OP11 - BbBBIATH  IPUYUHHO-
CIIEICTBEHHBIE CBSA3M M aKTyaJIU3H-
poBaTh 3a/1auy, BBIIBUTATh THIIOTE3Y
€€ peuleHusl, HaXOAUTh APTYMEHTHI
JUTSL  JI0Ka3aTeIbCTBA CBOMX YTBEp-
KICHUM, 3a7aBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

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

OP13- yMeTp NEpeHOCHUTh 3HAHUS B
MO3HABATEJIbHYI0 U MPAKTUYECKYIO
00/1aCTH KU3HEACITEIHHOCTH,
OP14- ymeTp uHTErpuUpOBaTh 3Ha-
HUSI U3 Pa3HBIX MPEJAMETHBIX 00Ja-
CTeli;

OP15 - BwIABUTATH HOBBIE HIEH,
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
Kpyro3opa # (PYHKIIMOHAIBHON
rPAaMOTHOCTH 4YEJOBEKa Jisi pe-
HIEHUS TPAKTUYECKUX 33]1a4;
JAP4- Bnajerb OCHOBOIIOJIATaIO-
MUMH  (PU3UYECKUMH TIOHSATUSIMU
U BEIMYMHAMH, XapaKTEepPU3YIO-
IUMH  (U3UYECKHE TMPOIECChH
(CBSI3aHHBIMM C MEXaHUYECKUM
JBUKEHHUEM,  B3aUMOJCHCTBUEM
TEJ, MEXaHUICCKUMHU KOJIeOaHMUsI-
MH M BOJHaMHu;  aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM  Be-
IIECTBA, TEIJIOBBIMU ITPOLIECCAMM;
JJCKTPUYECKUM U  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, TO3BOJIAIONIMMHU XapaKTe-
pU30BaTh MPOLECCHI, 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, 3aKOHaMHU U TEOPHSIMH (3aKOH
BcemupHoro tsarorenus, I, 11 u 11
3akoHbl HpIOTOHA, 3aKOH coxpa-
HEHUSI MEXaHUYECKOW JHEPTHuH,
3aKOH COXpPAHEHUs HMIYJIbCa,
MPUHIIMAIT  CYTNEPIIO3UIINN  CHII,
MPUHLHUIT PABHOMPABHOCTU HHEP-
[UATBHBIX CHUCTEM OTCYETa; MO-
JEKYISIPHO-KUHETUYECKYI0  TEO-
pUIO CTPOCHHMsI BEIIECTBA, Ta30-
BbI€ 3aKOHBI, MEPBbII 3aKOH Tep-
MOJMHAMUKH; 3aKOH COXPAaHCHUS
3JEKTPUYECKOTO 3apsija, 3aKoH
Kynona, 3akon Oma 1151 ydacTka
uenu, 3akoH Oma I TOJHOM
SJIEKTPUYECKOM  IIeMU,  3aKOH
Jxoynsa - JleHua, 3aKOH 3JIEKTPO-
MarHuTHOM MHAYKIMH, 3aKOH CO-
XpaHEHUs SHEPTUH, 3aKOH MPSIMO-
JIMHEWUHOTO pacnpocTpaHEeHUs
CBETa, 3aKOH OTpaXEHUsl CBETa,
3aKOH IPEJIOMJIEHUS CBETA; 3aKOH
COXpaHEHUsl PHEPruu, 3aKOH CO-
XPAHEHUs] HMMIIYJbCa, 3aKOH CO-




XPAHEHUS] SJIEKTPUYECKOro 3aps-
J1a, 3aKOH COXPAHEHHSI MacCOBOTO
yucna, mnocryiatel bopa, 3akoH
PaIMOaKTUBHOIO pacmaja);

AP7- yBepeHHOE HCIOIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEN IpHU
aHaynuze (pU3MYECKUX SIBICHUU U
IIPOLIECCOB;

JAP8- chopmupoBaTh ymeHHs pe-
IaTh pacueTHbIE 3aJa4d C SIBHO
3aIaHHONU (PU3UYECKOW MOJIEINbIO,
WCTIONB3Ys (PU3MUECKUEe 3aKOHBI U
IPUHIUIIBI; HA OCHOBE aHaJlh3a
YCIIOBHSA 33/1a4M BBIOMpATh (HU3U-
YECKYH0 MOJIEJNb, BBIICTATh (HU3H-
YECKUE BEJIUYUHBI U (HOPMYJIBI,
HEOOXOJUMbIC MJIsi €€ pPEIIeHUs,
MPOBOJIUTH PACUYETHl U OLICHUBATh
pEabHOCTh IOJYYEHHOI'O 3Haye-
HUSl QU3HYECKON BEITNIHMHEI;
AP9- pematb KadyeCTBEHHBIE 3a-
Ja4y¥, BBICTPAWBAsl JIOTUYECKU HE-
IPOTUBOPEUYUBYIO LIENOYKY pac-
CYKJIEHHH C ONOpOM Ha U3YyYEH-
HbI€ 3aKOHbI, 3aKOHOMEPHOCTU U
(bu3nyuecKue BICHUS

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

B o6JacTH LEHHOCTHM HAY4YHOIO
MO3HAHHUSA:

OP18 - chopMUpOBaHHOCTH MHPO-
BO33pPEHHS, COOTBETCTBYIOIIETO 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 U HCCIIe-
JIOBaTENIbCKYIO JIeATebHOCTh MHIH-
BUJYaJIbHO H B TPYIIIIE;

OBiaagenue YHUBEPCAJIbHbIMHU
y‘leﬁﬂblMPl IMO3HaABaAaTCJIbHBIMHU
NeHCTBUSIMU:

B) padora ¢ ungopmanmeii:

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 OTCYUETa, HJIe-
albHBIM Ta3; MOJEIU CTPOCHMS
ra3oB, )KHUJKOCTEN U TBEPIBIX TEII,
TOYEUYHBIN AJIEKTPUYECKUN 3apsi,
sIepHasl MOJENb aroMa, HYKJIOH-
Has MOJeJIb aTOMHOTO spa IpH
peleHny (GU3NYECKUX 3a/1a4;
JAP11-chopmupoBaTh COOCTBEH-
HYI0 NO3UIMI0 IO OTHOUIEHUIO K
¢busnueckoil nHGoOpmMauu, MOIy-
4aeMOM W3 pa3HbIX HCTOYHUKOB,
yMETh HCIONb30BaTh LU(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 (opMarax ¢ y4eToM Ha3Haue-
HUS MHQOPMALUMU M LIEIEBOH ayau-
TOPUH, BHIOMpas  ONTHUMAIBHYIO
dbopMy TpeAcTaBICHUS U BU3YAJIH-
3a1uu;

OP23 - oueHuBaTh J1OCTOBEPHOCTD,
JETUTUMHOCTh MH(pOpPMAIIHH, €€ CO-
OTBETCTBHE IPABOBBIM U MOPAJIbHO-
THYECKUM HOpMaM;

OP24- ucnonp3oBaTh CpeJCTBa HH-
(OopMaIMOHHBIX U KOMMYHHUKAIIMOH-
HBIX TEXHOJIOTUH B PEIICHUU KOTHH-
TUBHBIX, KOMMYHHKATHBHBIX M Opra-
HU3AIMOHHBIX 33124 C COOJII0ICHEM
TpeOOBaHUI APrOHOMUKU, TEXHUKU
0€30MaCHOCTH, THTHEHBI, PECypco-
cOepeKeHwsl, MPABOBBIX U ATHYECKHUX
HOpPM, HOpM HH(OpPMAaITMOHHOW 0e€3-
OIaCHOCTH;

OP25 - BiajeTh HaBBIKAMHU pPacIo-
3HAaBaHUS W 3alIUThl HH(OPMAIIHH,

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(EeCCHOHATBHOM
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 pOJUTENSIM U (WIH) APYyTUM
YJI€HaM CEMbH, CO3/IaHUI0 CEMbH 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  TO3HABaTEIbHYIO  JEsATENb-
HOCTh, BBISBJISITH MPOOJIEMBI, CTa-
BUTh M (OPMYJIUPOBATh COOCTBEH-
HBIC 3a7]a4d B 00pa3oBaTebHON Aes-
TEIbHOCTH M >KU3HEHHBIX CHUTYallH-
SIX;,

OP31- caMOCTOATENBHO COCTAaBIATH
IJIaH PelIeHUs] MPOOIEMBI ¢ YYETOM
HMMEIOLIUXCSL  PEeCypCcoB, COOCTBEH-

TOJJaMH HAay4HOT'O I1O3HAHMs, HC-
NOJIb3yEMbIMH B (DU3UKE: MPOBO-
JUThH TPsSIMbIE U KOCBEHHBIE H3Me-
peHHs PU3MYECKUX BEITUYWH, BBI-
Oupast oNTUMAaNbHBIA CHOCOO H3-
MEpEHUS M HCIIONIb3YS U3BECTHHIC
METO/bl OLIEHKH MOTPEUIHOCTeN
W3MEPEHUH, MPOBOANUTH UCCIIENO-
BaHME 3aBUCHUMOCTEN (PU3HUECKUX
BEJIMYUH C MCIIOJIb30BaHUEM IIpsi-
MBIX H3MEpEHUH, OOBACHATH IO-
Jy4YEeHHBIE PE3YJbTaThl, HCIIOJb-
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-
UCCIIEIOBATENILCKOM  JIesITeIbHO-
CTH C WCIOJb30BaHUEM IH(pO-
BBIX U3MEPUTENIBbHBIX YCTPOHCTB U
1a00paToOpHOTO 000PYI0BAHUS;
AP14 -  chopMuUpOBAaHHOCTH
MPEJCTaBICHU O METOJaX IIOJy-
YeHUsT HAyYHBIX aCTPOHOMMYE-
CKHX 3HAaHUUI
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HBIX BO3MOXHOCTEH U MpearnoyTe-
HUI;

OP32 - naBaTh OLIECHKY HOBBIM CHUTY-
alusM;

OP33 - cnocoOcTBOBaTh (hopmMHUpO-
BAHUI0O M TPOSABICHUIO IIUPOKOU
SPYAUIMHM B pa3HbIX 00JacTAX 3Ha-
HUM, IIOCTOSHHO IIOBHIIIATH CBOM
00pa3zoBaTeNbHBIE M KYJbTYPHBIHA
YPOBEHb;

0) CAMOKOHTPOJIb:

OP34 - ucnonb3oBaTh NpUEMBI pe-
(braexcuu sl OLICHKU CUTYallUuH, BbI-
0opa BEepHOTO PEIICHHUS;

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

B) JMOIIMOHAJIbHBIH  HMHTEJJIEKT,
npeanosarawmuii  cgpopmMmupoBaH-
HOCTh:

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

OP37 - »mMnarum, BKIIOYArONIICH
CIIOCOOHOCTh  TIOHUMATh  AMOIHO-
HaJbHOE COCTOSIHME JOPYTUX, 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 CaMOOIpeie-
JICHHIO,

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

0) coBMecTHasl J1esiTeJIbHOCTD.
OP41- moHuMaTh W HCIOIL30BATh
MpeuMyIiecTBa KOMaHJAHOW U UHAM-
BHIyaJIbHOU pabOTHI;

OP42- npuHuMaTh 11eJI1 COBMECTHOM
NeSATeTLHOCTH, OPraHWU30BHIBATH U
KOOPJAMHHUPOBATH JIEUCTBUS TIO €€
JTOCTH)KCHHIO: COCTABJISITH TJIAH JICH-
CTBUM, paclpeaesisiTh POJIU C yUETOM
MHEHHI YYaCTHHKOB OOCYXKJIaTh pe-

P15 - oBianerb yMEHHSIMHU pa-
00TaTh B IpyIMIe C BHINOJHEHHUEM
Pa3IUYHBIX COIMAJIbHBIX pOJei,
IUIAHUPOBaTh  pabOTy  TPYIIIBL,
palMOHaIbHO pacHpesesaTh es-
TEJIbHOCTh B HECTaHJAPTHBIX CH-
TyalMsiX, aJIeKBaTHO OLIEHHUBATh
BKJIQJ KaXJOT0 M3 YYaCTHHKOB
IpyNIbl B pellIeHrne paccMaTpuBa-
€MOH MpoOIEeMBI

9




3yJbTaThl COBMECTHOM paboThI;
OP43 - xoopaMHHMpOBATH U BBINOJI-
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 1eHCTBUSIMMU:

r) NpUHSTHE Cce0sl W JPYrux Jio-
AeH:

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

OP46- npusnaBarh CcBOE IpaBO U
MIPaBO JPYTHX JIIOAEH HA OLINOKY;
OP47- pa3BuBaTh CIIOCOOHOCTH TIO-
HUMAaTh MU C TO3UIHH JPYTrOro ue-
JIOBEKa

OK 0S. OcymecTBiArs ycrT-
HYI0 U MIHCHBMCHHYIO 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-
IIUM ¥ TBOPYECTBO CBOETO M JIPYTUX
HapoJIOB, OUIYIIATh 3MOLMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

OP50- yOexx1eHHOCTh B 3HAYUMOCTHU
JUISL JIMYHOCTH M OOIlecTBa oOTede-
CTBEHHOTO M MHMPOBOI'O HCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TPaJWIIHA
Y HApOJHOTO TBOPYECTBA;

OP51- roToBHOCTh K CaMOBBIpake-
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 OOIICHHS, MMOHMMATh 3HA-
YeHHE COIMAIbHBIX 3HAKOB, PacIo-
3HABaTh MPEANOCHUIKA KOH(IJIUKT-
HbIX CHUTyallUd U CMsr4aTb KOH-
(IUKTHI,

OP54- pa3BepHyTO M JIOTUYHO H3JIA-

JAP16 - cdopMupoBarh ymMeHHUS
pacrno3HaBaTh (U3NYECKUE SIBJIE-
HUs (IIPOLIECChI) M OOBACHATH UX
Ha OCHOBE HM3YYEHHBIX 3aKOHOB:
pPaBHOMEpPHOE U PABHOYCKOpEH-
HO€ TPSMOJHMHEHHOE IBW)XKEHUE,
CBOOOJHOE MajieHUe Tej, JIBUXKE-
HUE 10 OKPY>KHOCTH, HWHEpIHS,
B3auMoJieiicTBUe Ten, Kouseba-
TEIbHOE JIBUJKEHUE, PE30HAHC,
BOJIHOBOE JBIDKEHUE; TUPPY3Hs,
OpOYHOBCKOE JBUXEHHUE, CTpOe-
HHUE XHUJIKOCTeH M TBEpIBIX Tell,
W3MEHEHHEe o0bema Tel Mpu
HarpeBaHuu (OXJIAXICHUU), Tell-

JIOBOE pPaBHOBECHE, HCIIApEHHE,
KOHJICHCAIIMs, IIJIaBJICHUE, KpU-
CTAJUIM3aIis, KHUIIEHWE, BJIaX-

HOCTb BO31yXa, CBSA3b CpeIHEH
KUHETHUYECKON SHEPrUU TEIUIOBO-
ro JBIJKEHHUS MOJIEKY1 ¢ abco-
JIOTHOM TeMIIepaTypoH, MOBBIIIE-
HHUE [aBJE€HUA Trasza IpU €ro
HarpeBaHUM B 3aKPBITOM COCYIE,
CBA3b MEXAYy IIapamMeTpaMu Co-
CTOSIHUSI Ta3a B M30MPOLECCaX;
JJIEKTpU3aLMs  TeJl, B3aUMOJEHU-
CTBHUE 3apsiOB, HarpEBaHUE IIPO-
BOJJHUKA C TOKOM, B3aMMOJICH-
CTBUE MAarHMTOB, JJIEKTpOMar-
HUTHAas  WHIAYKUOWs, JCUCTBUE
MarHMTHOIO IOJIA Ha NPOBOJHUK
C TOKOM M JBWXKYIIUNCA 3apsf,
JIEKTPOMArHuTHbIE KOJeOaHUs U
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raTb CBOIO TOYKY 3pCHHUA C HCIIOJIb-
30BAaHUCM S3BIKOBBIX CPCACTB

BOJIHBI, HPSAMOJHMHEIHOE pactpo-
CTpaHEHHE CBETa, OTPaKCHHE,
npenomieHne, HHTephepeHnys,
TUQpakuus 1 MOIIpU3aIys CBETa,
auMcnepcus cBeTra; (OTOIIEKTPHU-
yeckuii 3¢dekr, cBeToBOE NaBIIE-
HHE, BOSHUKHOBEHHE JHMHEHYaTO-
ro CIeKTpa aroMa BOJOPOJa,
€CTECTBEHHAass M HCKYCCTBEHHAs
PalnOAKTUBHOCTD

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

B 00JacTH 3K0J0rH4YecKOro BOC-
NMUTAHUA:

OPS55- chopmupoBaHHOCTH IKOJIO-
TUYECKON  KYJbTYpbl, IOHUMAaHHE
BIVSTHUS COIMAIBLHO-
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 pa3BUTUS 4YeJOBeYe-
CTBA;

aKTUBHOE  HENpusATHEe  JIeHCTBUIA,
MPUHOCSAIIMX BPEA  OKPY’KaOIIEH
cpene;

OPS7- ymeHne nporso3upoBaTh He-
ONaronpusaTHBIE SKOJIOTHYECKHE TI0-
CJIEICTBUSl TIPEANPUHUMAECMBIX JIeH-
CTBUM, MPEAOTBPALIATH UX;

OPS58- pacmupenue onbiTa AesTelb-
HOCTH DHKOJIOTUYECKON HamlpaBiieH-
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 MOBCETHEB-
HOM OJKM3HM id oOecrneueHus
0e30MmacHOCTH Npu OOpalleHuu ¢
OBITOBBIMH MPUOOPAMH U TEXHH-
YECKMMM YCTPOMCTBAMH, COXpa-
HEHUS 370POBbSI M COOIIOJCHUS
HOPM DKOJIOTHYECKOTO TIOBEACHUS
B OKpYXKaroIleu cpene;

JAP18 - nonumanue HEOOXOAUMO-
CTH TPUMEHEHHUS JIOCTHKEHUUN
(GU3MKK U TEXHOJIOTHH ISl paru-
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 OIIEHOUYHBIX CPECTB Il TEKYIIero KOHTPOJIsl yCIIeBaAeMOCTH
U MIPOMEKYTOYHOM aTTecTaAlluU

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
neukenue. [lepemenienue. OK 02 O6mwe: OP1- TUTSL K 9K3aMe-
[Tyt CKOpOCTH OK 03 OP17. o0cyxie- Hy No 1-8.
Tewma 2. PaBHomeproe npsi- | OK 04 Jucunrmm- HUS,
MOJIMHEWHOE IBUKEHHE OK 05 HapHBbIE: -TECTOBBIE
Tema 3.YckopeHue. OK 07 JP1-J1P9. 3a7aHus;
PaBHOYyCKOpEeHHOE, paBHO3a- OK 02 -3aJ1auu;
MEJJICHHOE MPSIMOJIMHEHHOE Ob6mue:
JIBH>)KCHUE OP18-OP25
Tema 4. CBoOOHOE TTaCHUE Jucuunnu-
TeJ. HapHbIE:
Tema5.PaBHOMEpHOE JBHAKE- AP10-/1P11
HHE 10 OKPY>KHOCTH. OK 03

Oouue:

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. 3akonbsl HetoToHa OK 01 OK 01 - Bonpocsl | Bompockl
Tema 7. I'paBuTalinOHHOE OK 02 Oomue: OP1- IS K DK3aMe-
noste. 3akoH BcemupHoro Ti1- | OK 03 OP17. o0cyxie- HY Ne 9-
TOTCHHUS. OK 04 Jucuunnu- HHS; 20.
Tema 8. Cunbl B mexanuke. | OK 05 HapHBbIE: -TE€CTOBBIC
Cuna tsoxectu. Bec. Hese- OK 07 JP1-J1P9. 3aIaHuUs;
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, CKOJIBKCHUSI, 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 cuiabl Momnocts. KITJ] Jucuumim-
13. | Tema 13. Dueprusi. Kuneru- Hapusle: /P12
yeckast sHeprus IloTeHIu- -[P14
albHas SHEPIHs. 3aKOH CO- OK 04
XPaHEHHS DHEPTUM. Oo6mue:
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 O6mwe: OP1- TUTSt K K3aMe-
15. | Tema 15. Pasmepsr u macca | OK 03 OP17. o0cyxe- HyNe 21-
MOJIEKYJI, konruecTBa Beme- | OK 04 Jucrumnm- HHS; 29.
CTBa OK 05 HapHBbIE: - tectoBble | [IpakTu-
16. | Tema 16. Ctpoenue razoo6- | OK 07 JP1-1P9. 3a/1aHusl, YECKHE
Pa3HBIX, JKUIKUX U TBEPJBIX OK 02 - 3aJ1a4M; 3aaHus
TEJl. OOmue: - mab.padora | Nel, NelO,
17. | Tema 17. BbIBOI OCHOBHOI'O OP18-OP25 Nel3.
ypaBHenusi MKT rasos. Jucuumim-
18. | Tema 18.Temnepatypa, Ten- HapHBIC!
JIOBOE PABHOBECHE. JAP10-/1P11
19. | Tema 19.YpaBuenue MeHe- OK 03
neesa-Knaneitpona. 'a3oBbie OOruue:
3aKOHBL. OP26-OP38.
Jucuurum-
Hapublie: [IP12
-J1P14
OK 04
Ob6mue:
OP39 —-OP47
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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
rusi. Usmenenne BHyTpenHer | 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 JK3ame-
HyNe 32-
37.
[IpakTu-
4ECKOe
3a/1aHue
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-
HapHBbIE:
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 DK3aMme-
Hy 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 DK3aMe-
HyNe 38-
41.
IIpakTu-
4ecKoe
3a/1aHue
Ne 2.
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BEPXHOCTH. OK 03
29. | Tema 29. CBsa3b MexIy O01ue:
HANPSHKEHUEM M HaIIPSHKEH- OP26-OP38.
HOCTBIO ITOJISI. Jncuurm-
30. | Tema 30. [IpoBOAHUKY U TH- Hapasie: JIP12
SIIEKTPUKU B DJIEKTPUIECKOM -/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. 3aKOHBI 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: -T€CTOBBIE 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 Pa3JIMYHBbIX

cpenax

36.

Tema 36. DnekTpudecKkui
TOK B METaJLIax

37.

Tema 37. DnekTpuuecKkuit
TOK B MOJTYTIPOBOTHUKAX.
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 DK3aMme-
HyNe 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: /1P19
—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 UHIYK-
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 dK3aMme-
HyNe 46-
92.
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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-
Hapusbie: 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.
MIK3.4
Oo0mue:
OP104 —
OP153.
Jlncuurum-
Hapasie: [[P24
—J1P28.
IIK4.5
O6mue:
OP154 —
OP215.
Jucuurm-
Hapusie: JIP29
—J1P33.

Pa3n

es 11. Mexann4eckue M 3JIeKTPOMATHUTHBIE KOJIeOaAHUSA

46.

Tema 46. CBoOOIHBIE, BBI-
HYKJICHHBIC KOJICOaHUs

Tema 47. MaremaTuyecKu U

MPYKUHHBIN MASITHUKU

OK 01
OK 02
OK 03
OK 04

OK 01
O6mue: OP1-
OP17.
Jlncuurum-

- BOIIPOCHI
ISt

o0cyxie-
HUS,

Bomnpocel
K DK3ame-
HyNe 53-
65.
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47.

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

48.

Tema 49. [TlepemeHHBII 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
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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. MexaHu4eckue M 3J1eKTPOMATHUTHBIE BOJHBI

50.

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

Tema 52. Onpenenenue xa-
PaKTEPUCTHK AJICKTpOMar-
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 DK3aMe-
HyNoe 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. OIITHUECKUE
npuoOOpPHI

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

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

OK 01
O6mmue: OP1-
OP17.
Jlncuuruim-
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 dK3aMme-
HyNe 55-
S7.

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 DK3ame-
HyNe 58,
Ne 59
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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

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 11s 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 JK3aMe-
HyNe 60-
64.
[TpakTu-
YECKue
3aJaHUS
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. Pa3Butune B3rIs110B
HA CTPOCHHUE BENIECTBA.

OK 01
OK 02

60.

Tema 66. [InanerapHas Mo-
nenb aroma. [loctynarer 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 JK3aMe-
HyNe 65-
67
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OP55-0OP59
Jlncuurum-
Hapusle: JIP17,
JIP18.

Pa3znen 19. ®uszuka

ATOMHOI'0 s1/ipa

62. | Tema 68. EcrectBennas pa- | OK 01 OK 01 - BOIIpoChl | Bompocel
JTUOAKTUBHOCTbD OK 02 O6mue: OP1- TSt K DK3aMe-
63. | Tema 69. 3akoH panoaK- OK 03 OP17. obcyxmae- | HyNe 68 -
TUBHOTO pacnaja OK 04 JucuunnuHap- HHUS,; 17.
64. | Tema 70. Buabl paanoak- OK 05 HBIC: -tecToBble | [IpakTu-
TUBHBIX U3JTY4YCHUU OK 07 JP1-J1P9. 3aJaHus;, | YeCKOe
65. | Tema 71. Cioco6sI HaGMIO- OK 02 - 3a7a4M; | 3a[aHHE
JICHUS U PETUCTPALIUU 3apsi- Oobmue: - Nel2
YKEHHBIX YaCTHI] OP18-OP25 nab.pabot
66. | Tema 72. CTpoeHHE aTOMHO- Hucuunmmaap- a
ro sapa. HBIC:
67. | Tema 73. SInepHbie CHIIBL. /AP10-71P11
HckyccTBeHHAs painoaK- OK 03
THUBHOCTb. OOmue:
68. | Tema 74. SInepHble peakiuu. EP26'0P38-
VCIUILINHAD-
69. | Tema 75. llennas simepHast ubie: JIP12 - p
peaKIuH. P14
70. | Tema 76. YrpaBnsemas OK 04
AJIepHas peakuus. SnepHslii me.
P 3 OP39 —OP47
a3BUTHE aTOMHOMU dHEpre-
Jvcuunnunap-
TUKU. DKOJIOTUYECKHE MPO- .
S1eMbL Heie: JIP15
OK 05
71. | Tema 77. DnemeHTapHbIE Ya- P —
Oo0mue:
CTHHEL OP48-OP54
Jucuuninunap-
ueie: JIP16
OK 07
OG6mue:
OP55-OP59
Jucuuninuuap-
HEBIE: P17,
JIP18.
Paznen 20. Ctpoenue BeesieHHOM
72. | Tema 79. OK 01 OK 01 - Boripockl | Bompocsl
Crpoenue CotHEYHOH cHU- OK 02 OoOmue: OP1- TS K JK3aMe-
CTEMBI OK 03 OP17. o0cyxie- HyNe 68 -
73. | Tema 80. OK 04 Jucrumnm- HUSL, 77.
OBomouus Beenennoi OK 05 HapHbIE: -rectoBble | [IpakTu-
OK 07 JIP1-J1P9. 3a1aHUS; YECKOe
OK 02 - 3aJ1a4H; 3aJaHue
Ob6mue: -nmab.padorta | Nel2
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OP18-OP25
Jucuumnnm-
HapHBIE:
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-
KEHUsI 00yJaroIUMHUCS PE3YIbTATOB 00YUCHHS.

HToroBas orieHKa JOCTHXEHUSI O0yYaIOIIMMUCS PE3yIbTAaTOB OO0y4YEHUS B paMKax
OAJIITEHO-PEUTUHTOBOM CHCTEMBI OCYIIECTBIISIETCS B XOJ€ TEKYIET0 KOHTPOJIA yCIeBae-
MOCTH, MPOMEKYTOYHOU aTTECTAllMd W OMPEIeseTCss KaKk cCyMma 0ajiioB, MOTYYEHHBIX
00yJaronMMUCs B Pe3yJIbTaTe MPOXOKACHHS BCEX (POPM KOHTPOJIS.

OrneHka JOCTHXKEHUS OO0YYaIOIMUMHUCS PE3yJbTaTOB OOyYEHUS MO JUCITUTUIHHE
CKJIJIBIBAETCS U3 JIBYX COCTABIISIOIINX:

v’ mepBasi COCTABISAMONIAs — OLEHKA MPENoAaBaTeleM JIOCTIKEHUS 00yYaronIMu-
Csl pe3yJIbTaTOB O0yUEHHUS B TEUEHHE CEMECTPA B XOJI€ TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTHU
(makcumyMm 100 GamioB). CTpykTypa NEepBOM COCTABJISIONICH OMpeaesieTcss TeXHOIOTH-
YeCKOM KapTo# JUCHHUIUIUHBI, KOTOpas B Hadaje ceMecTpa JOBOIUTCS JI0 CBEACHUS 00Y-
YaroluXCs;

v BTOpas COCTaBJIAONIas — OIEHKA JOCTIKEHHS OOydYaromMMHUCS Pe3yJIbTaTOB
oOy4eHus Ha 3Kk3aMeHe (maxcumym — 30 6annos).
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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 cpedcmea

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 3HAHUN M yMeHUH oO0yua-
FOLLIETOCHL.

donn
3aJaHui

TCCTOBBIX

Pedepar

[IponykT caMoCTOSITENBHOU pado-
Thl O0YyYaroIIerocs, MpeacTaBiIsa0-
Ui co00M KpaTKoe HM3JI0KEHUE B
IIMCBMEHHOM  BHUJE IOJIyYEHHBIX
pE3ybTaTOB TEOPETHYECKOTO aHa-
Jv3a  ONPENECICHHOW  HAy4YHOWU
(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, TIpeIHA3HAYCHHBIN 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, COJAEpIKaliee
3QJIaHUsl M YIIPAXKHEHHS] 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 HCKOMBIM, 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 OHEHUBAHUSI 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 00OCHOBAaTh CBOU CYXICHUS, IPUMEHUTD pe3yJIbTaToOB
3HAHUS Ha TPAKTUKE, NMPHUBECTH HEOOXOAUMBIE TPH- 0o0y4eHHUs1)
MephI HE TOJIKO MO YYEOHHKY, HO M CAMOCTOSITEIBHO
COCTaBJICHHBIE;
3) uznaraeT maTepuain MOoCIeJOBATEIbHO U TIPABUIIb-
HO.

2. | 1) moNHO W apTyMEHTHUPOBAHO OTBEYAET MO COJIEpPIKa- 8 Xoporo (mo-
HUIO 33J1aHUS; CTaTOYHBIN
2) oOHapyXuBaeT TOHUMAHUE MaTepuana, MOXKET YPOBEHB J10-
000CHOBaTh CBOM CYKJIEHUSA, MPUMEHHUTh 3HAHUS Ha CTHIKCHUS Pe-
MpaKkTUKe, TPUBECTH HEOOXOJAUMBIE MPUMEPHI HE 3yJIbTaTOB 00Y-
TOJIBKO MO YYEOHHKY, HO U CaMOCTOSITEJIbBHO COCTaB- YEeHUS)
JICHHBIE;
3) uznaraeT marepuai MocieAoBaTeIbHO 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: TeNIbHO (TIpu-
1) uznaraer marepuan HEMOJHO U JOMYCKaeT HETOY- EMJIEMBIN 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;
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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-
TEpHaj; OTMEUAIOTCS TaKHe HEIOCTATKH 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) KPUTEPUU 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 OOYyUYEHUS )
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 HeynoBneTBOpUTEIBHO (HEAOCTATOUHBIN
HBIX OTBETOB YPOBEHb JIOCTHKEHUS PE3YJIHTATOB 00yuUe-

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-
CY)KJIEHUU 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 JOTHYECKUE MPOITYCKH, 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 HCCYHICCTBCHHBLIX OIIN-

601(, HO 3aJida4a pCliCcHa HCONITUMAJIbHBIM CIIOCO-
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OOM WM JOMNyIIeHO He OoJiee ABYX HE3HAUH-
TEIBHBIX OMmUOOK. B pabore mNPUCYTCTBYIOT
apumeTrnyeckas ommodka, MexaHHIeckas OIuno-
Ka WJIA OMUCKA TPH TEPENUCHIBAHUN BBIKJIAIOK
WJIM OTBETA, HE MCKA3UBIIINE 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 cyIiecTBeHHbIC OMUOKU 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 JIOCTHKE-
YUCJICHHBIA OTBET (€CIM OH MPETYyCMOTPEH B 3a- HUA PE3yIbTaTOB
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 HA 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 CYKJICHUSIX; HE BbIIEpKAH 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 pedepupoBanuto. B yactHocTH, Tema
OCBEILIEHA JIUIIIb YaCTUYHO; TOMyIIeHbI (pakTHye-
CKHE OIIMOKU B cojepKaHuU 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 ommMOKHM B COJEpKAaHUM pedepara Uiu MpU

OTBETE Ha JIOMOJHUTEIbHBIE BOMPOCHI; BO BpeMs

3alIUThl OTCYTCTBYET BBIBOJI.

Tema pedepara He packpbiTa, OOHAPYKUBACTCS 0 HeynosnerBopu-

TENBHO (HeI0CTa-
TOYHBIA YPOBEHB
JOCTHKCHHSI pe-
3yJIbTaTOB 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; HAJIMYHE CXeM, rpadudecKOe BBHIJCICHUC 3yJIbTaTOB 00Y-
oco00 3Haunmoil uHpopManuu; 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; OJHAKO padoTa 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 U HNIKAJIA OHEHUBAHUS 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 JICKCUYECKH TPaAaMOTHO HW3JI0KCHHBIE, 3yJIBTATOB 00Y-
coJiepKaTeIbHBIC, aPTYMEHTUPOBAHHBIC 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,
CTPYKTYpPUPOBaHHbIE, nocJieI0BaTeIbHbIE,
MOJIHBIE, PABUJIbHBIC 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
BOMpPOCHl. Hanwune HeCyIecTBEHHBIX WIN
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 IMOHWMAHHUE BOTIPOCOB, 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, HEOpEe)KHOE 0hOopMIICHHE
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 HAa JPYIHE 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.

KpuTepun n mkana oueHUBaHUs pe3yJibTATOB 00y4eHHUs M0 TUCHMILINHE NIPH

IK3aMeHe
No Kpumepuu ouenusanusn Illkana ouyenok
n/n Cymma oan- Ouenka
7108 oucuu-
NJIUHDL

1. | OOyuaromuiics TiyOOKO W MPOYHO YCBOWI | Slu Beime |(OTIMYHO (BBICOKHI

MPOrpaMMHBII  Marepuai, HCYEPIbIBAIOIIE, YPOBEHb JIOCTHXKE-
[IOCJIEIOBATENBHO, YETKO U JIOTUYECKH CTPOM- HUS PE3YJIBTATOB
HO €ro M3JIaracT, yMeeT TECHO YBA3bIBaTh o0yueHus)
TEOPUIO C MPAKTUKOM, CBOOOAHO CIIPaBISAETCS
C 3aJlayaMH, BOIIPOCAMH M JPYTHMMH BUIAMU
OPUMEHEHUS 3HAaHUH, IPUYEM HE 3aTPyIHSICT-
Cs C OTBETOM IIPU BUJOW3MEHEHUM 3aJaHUMH,
UCIIOJIB3YET B OTBETE€ MaTepvasl pPa3IudyHON
JUTEPATYpPBhl, MPABUIBHO OOOCHOBBIBAET MPHU-
HATOE HECTAHIAPTHOE PEIICHUE, BIAJACET pas-
HOCTOPOHHUMH HaBbIKAMU U NPUEMAMH BbI-
MOJIHEHHSI MPAKTHYECKUX 3a/1a4 10 (popMupo-
BAHUIO PE3YJIbTATOB O0YUYCHHUSI.

2. | ObOyyaromuiics TBEpJO 3HAeT MaTepual, rpa- Xoporo (Jocta-

MOTHO U IIO CYUIECTBY M3Jaraer €ro, He Jo- TOYHBIN YPOBEHb
IyCKasl CyLIECTBEHHBIX HETOYHOCTEW B OTBETE JTOCTHKEHHUS pe-
Ha BOIIPOC, MPABWJIBHO MPHUMEHSET TEOPETH- 3yJbTaTOB 00yue-
YECKHE TOJIOKEHUS MPU PELICHUU MPAKTHYE- HUSA)
CKHX BOIIPOCOB M 3a/ady, BJIaJieeT HE0OXOoIu-
MBIMU HaBBIKAMHM M NPUEMAMM HMX BBIMIOJIHE-
HUSA, a TaKXe HMEET JIOCTATOYHO IOJIHOE
MPEACTABICHUE O 3HAYMMOCTH 3HAHUW JIHC-
LUTLJIUHBI.

3. | oOyJarommuiics UMeeT 3HaHHUS TOJIBKO OCHOB- Y 10BIETBOPUTED-
HOI'0 Marepuasia, HO He YCBOMWJI €ro JeTaleH, HO (TIpUEMJIIEMBIH
JOIYCKAeT HETOYHOCTH, HEJOCTATOYHO Ipa- YPOBEHb JIOCTHXKE-
BUJIbHBI (DOPMYJIMPOBKH, HAPYIIECHUS JOTHYe- HUS PE3YJIBTATOB
CKOH IOCJIEI0BATEIbHOCTH B U3JI0KEHUH MPO- oOyueHus)
IrPaMMHOTO0 MaTepHualia, HCIBITBIBAET CIIOKHO-

CTH TIPU BBIIIOJIHEHUU MPAKTUYECKUX PabOT U
3aTpyAHSIETCS CBSI3aThb TEOPUIO BOIPOCA C
IIPAKTUKOM.
4. | OOyyaroluiics He 3HAaeT 3HAUUTENbHON YacTh | MeHee 51 Heynosnersopu-

MPOrPAaMMHOT0 Marepuaja, HEYBEPEHHO OT-
BEUaeT, JIOMYCKAeT CEephe3HbIC OIIMOKHU, HE
MMEET MPEICTaBICHUN MO METOJUKE BBIOJ-
HEHUS TPAKTUIECKON PabOThI, HE MOXKET TPO-
JOJDKUTH 00y4deHue 0e3 JOMOTHUTEIBHBIX 3a-
HATHUH 110 JAHHOM JUCIIUILIMHE.

TENIbHO (HeZ0CTa-

TOYHBIN YPOBEHb

JNOCTUKEHUS pe-

3yJbTaTOB O0yue-
HUS)
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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 KOHTPOJISA 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 u3MepeHus: CKOpocTu B MexayHapOJHON 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. YcKkopeHue IBUKEHHs Tel
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A. 7 m/c?

B. -7 m/c?

B. -3 m/c?

I. 3 m/c?

7. Teno maccoii 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  u 400 T HaxonaaTcst Ha pacctossHuu 20 M ApyT 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 miist pacueTa UMITyJibca Teja

A. ma

b. mv

B. mgh

I kx

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

b. 40 Tx

B. 1 JIx

I'. 2 JIx

11. [Ipu nnaBieHUH Tejla €ro TEMIepaTypa

A. moBbIIAETCS

b. He u3mensiercs

B. nonmxaercs

I'. paBHa HyII1O.

12. TIpu yBenuueHUM CKOPOCTH ABUKEHUS 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 conpotusieHue 2 (OM). YeMy paBHO HampsiKeHUE B Lenu?
A 1B

b 2B

B 4B

[.6B

15. ConpoTuBieHUsT PE3UCTOPOB, N300PAKEHHBIX HA cxeme, paBHbI o 4 OM. Omnpene-
JUTE MX 00111ee 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. m00pIM TENIOM.

I'. cucremoit orcuera.

2. Equnuiia usmMepeHus rnepemMenieHuss B MexayHapoaHON 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 ABMKSHUS U MyTh HA yYaCTKE PABHOMEPHOTO IIPSIMO-
JIMHEWHOTO IBUKEHUA

v, m/c

A.4wm.

b. 8m.

B. 12m.

I'.16Mm.

6. Teno mBMKETCSA ¢ yCKOPEHHEM «-2 m/c?». OnpenennTs 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 MHEpIIMAIBLHOM cUcTeMe 1o AeiicTBreM cuibl 6 H npuobperaer

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

B. 0,3 m/c?

I. 80 m/c?.

8. [Ba Tena maccamu 200 r u 500 r HaxoxATCs Ha pacctogHuu | M apyr ot npyra. Ka-
KOBa CHJIA B3aUMOJICUCTBHS MEKY TEJIAMMU.

A.0,1* 101 H

b. 4*¥10 1'H

B.9* 10! H.

r.07*10%H

9.11pu yripyroM CTOJIKHOBEHUU JABYX TEJ UX Macca

A. HE MeHseTCs

b. yBennunBaercs

B. ymenbmaercs

I'. paBHa HyJI1O

10. Haitnute dopmyny s pacyeTa NOTEHUUATBHOW 3HEPTUU TeJa, MOJHATOrO Haj
3emien

A. mv?/2

b. mgh

B. ma

I kx

11.I1py KUNIEHNHN KUJKOCTH €€ TEMIIEpaTypa

A. HEe MeHsieTCs

b. yBenmmuuBaercs

B. yMenbIaercs

I'. paBHa HyJIIO

12. Temneparypa Tena yMEHbIIUIACh, IPU ’TOM CKOPOCTh ABUKECHHS MOJIEKYI. . ..
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 conpotupieHreM 2 OM BKIIOYEH MOCIEA0BATEIHHO JaMIOUYKE COMPOTHUB-
nenueM 2 Om. Haiinure ux ob1iee conpoTruBIICHNUE.

A.10m

b.2 Om

B. 4 Om

I.6 Om

15. Hanpsxenue B uenu 6B, a conporusnenne 3 Om. Haiigure cuiny Toka B LEMH.
A.3A

b. 9A

B.2A

[.18A
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Pasznea 1. Mexanuka

OCHOBBI KHHEMATHKH

Bomnpocel 1151 00Cy:KIeHHsI: MEXaHUUECKOE IBIKEHUE; MATEPUAIbHAs TOUKA; TPAEKTOPHUS; ITyTh;
HepeMeIIEeHNE; PSMOIMHENHOE PAaBHOYCKOPEHHOE JB)KEHNE; MTHOBEHHAS! CKOPOCTh; YCKOPEHUE;
YCKOpPEHHE CBOOOIHOTO MaJeHUs; LIEHTPOCTPEMUTENBHOE YCKOPEHHUE; YITIOBasi CKOPOCTh; abco-
JIFOTHO TBEPZOE TEJIO.

3akoHOMepHOCTH:

HPUHIMIT OTHOCUTENBHOCTH [ amiies; ypaBHEHHE (3aKOH) MPSMOJIMHEMHOIO PaBHOYCKOPEHHOIO
JBIKEHHUS; YpaBHEHUE (3aKOH) CKOPOCTH MPSIMOJIMHEWHOTO PaBHOYCKOPEHHOIO JABM)KEHUS — B OJI-
HOHM 13 (OpM 3arucH: KOOPAMHATHOM, CKAJIAPHOM, BEKTOPHOM (Ha YCMOTpEHHE MPEnoiaBaTeis);
YpaBHEHMSI CBOOOIHOT'O M3/IEHHS KaK YaCTHBIE CITy4au MPSIMOJIMHEHHOIO PABHOYCKOPEHHOI'O JIBU-
KEHUSI, TpaUKH MPIMOIMHEWNHOIO PAaBHOYCKOPEHHOIO JIBMKEHHS, CKOPOCTU (TIPOEKLIMK CKOPO-
CTH) NP NPSMOJIMHENHOM PABHOYCKOPEHHOM JBIKEHWH;, 3aKOHOMEPHOCTH IBIKECHUS TeNa I10
OKPYKHOCTH C TIOCTOSIHHOM IO MOAYJIIO CKOPOCTBIO: CBSI3b LIEHTPOCTPEMUTEIILHOTO YCKOPEHUS €
MO/TYJIEM JITHEHHON CKOPOCTH; OMPEAEICHUS IEPUOAA BPALLIEHUS U YaCTOTBI; CBS3b YIJIOBOM 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 npoinér jo/xa 3a norgaca?

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

2. Ipu nmogxo/ie K OCTAaHOBKE IMOE3/1, IBUTABLIMIACS CO CKOPOCTHIO 30 M/C, 3aTOPMO3MUIT U OCTaHO-
BwIcA B TeueHre | MuH. UeMy paBHO yckopeHue noesna? KakoB ero TopMO3HOM ITyTh?

3. MarepuasbHas ToUKa JBHKETCS 10 3aK0HY: X = -2+3t-t? (Bce Bemmuunb 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 KOOpMHATA TOYKU yepe3 Sc?

5) CocraBbTe ypaBHEHHE 3aBUCHMOCTH MTPOEKIMK CKOPOCTH TOUKH Ha OChb OX OT BPEMEHH €€ JIBU-
HKEHMSL.

4. ByneM cuuTaTh, 4TO MAPAILIIOTUCT BO BPEMs 3aTSHKHOTO MpPbDKKA cBOOOAHO majaaeT. [Ipu stom
OH MposieTaeT paccrosiHue 45 M. CKOJIBKO BpeMEHH JUTUTCS 3aTshKHON npbhhkok? Kakyto ckopocTb
MPUOOPETACT MAPAIITIOTHCT B KOHIIE ATOTO ITyTH?

5. Ilpu omxume GapabaH CTUPATLHON MalIMHBI BpalaeTcs ¢ yactotoit 600 06/mMuH. Pamuyc Oapa-
0aHa coctaBisieT 15 cm. Onpenenure nmepuo BpaieHus: 6apadaHa, yriioByl0 CKOPOCTh BpallleHH,
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)KICHHUI 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) Ipoexkiust mIepeMeIeH s TOYKHA Ha OCh 0X 3a BpeMs OT 1 ¢ 10 3 ¢ paBHO Sx=-4 M

Tect no Teme « Kunemaruka»

Bapuanr 1

1. Ins kaxaoi hpu3nueckoi BETMUYMHBI U3 CTONIONA | yKayKUTE eIMHULLY €€ U3MEPEHHSI U3 CTOJI0Na
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
KAHEMaTUYECKUI 3aKOH JIBIKEHHUS STOTO TEJa.

Ax(t)=10+2t

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

Bx(t)=10-2t

x(t)=-2t

3. Jlonka IBMXKETCSI B HAMPaBJICHUH TEUYEHHSI PEKU CO CKOPOCTHIO 4 M/COTHOCHUTEIILHO 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 TIPSIMOJIMHEHHO W3 COCTOSIHUS TTOKOS 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. Mstu OpoliieH BEpTUKAIBHO BBEPX ¢ HAYAIBHOM CKOpOCThIO 20M/c. UeMy paBeH MOJTyJb CKOPO-
CTH Ms4a 4epe3 3¢ mocie Havdana apwkeHusi? CorpoTHBIICHHE 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 Tela MO OKPYKHOCTH paarycoM 10M C MOCTOSIHHOW MO MOZYJIIO CKOPOCTBIO
SM/CLIEHTPOCTPEMUTETIBHOE YCKOPEHUE PABHO:

A.250 m/c2.

b. 50 m/c 2.

B.2,5wM/c2.

I'.0,5Mm/c?

7.ABTOMOOWIIb ABMXKETCSI CO CKOPOCTBEO 72KM/4. OTpeeniTe yCKOpeHHe aBTOMOOMIIS, €CIN Yepes3
20 cexyH/ OH OCTAaHOBUTCHL.

A.3wm/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
IyTH, Ha3bIBACTCA:

A.MEXaHUYECKHUM JIBDKCHHEM;

b. paBHOMEPHBIM JIBMKEHUEM;

B. HepaBHOMEPHBIM JBIKEHUEM;

I'. npsAMONMHENHBIM JBIKEHUEM.

10. B kakOM W3 IPUBEIEHHBIX CITYYaeB TEJIO ABHKETCS PABHOMEPHO?

Bapuant 2

1. JTomka qBYDKETCS IPOTUB TEUSHHUS PEKH CO CKOPOCTBIO 2 M/COOTHOCHTEITLHO BOJIBI, CKOPOCTH Te-
YEeHUS PEKH OTHOCHUTENBLHO 3eMii 2 M/c. OnpeiesmTe CKOPOCTh JIOAKH OTHOCUTEIBHO 3eMin?
A.6M/c

b.0

B.2wm/c

I'.4wm/c

2. ABTOMOOWJIb HaYaJl IBUTAaThCsl PABHOYCKOPEHHO MPSIMOJIMHEIHO U3 COCTOSIHUS TIOKOS U Yepes3 5
C ero ckopocTh ctajsia paBHoi 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 BEpTUKAIBLHO BBEPX C HAYATbHOM ckopocThio 20M/c . YeMy paBeH MOy b CKOpPO-
CTH Ms4a depe3 4¢ mocie Hadana aBrbkeHus? COMpOTUBIICHHE BO3MyXa CUATAThH MPEHEOPEKUMO
MaJibIM, YCKOpPEHHE CBOOOTHOTO MaICHUS MPUHSTH paBHBIM 10M/C 2.

A. 50m/c

b. 30m/c

B. 20m/c

I'. 10m/c

4. [lpu aBMXEHUM Tela MO OKPYKHOCTH paguycoM 10M ¢ TOCTOSIHHOM MO MOIYJIO 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 JIBIDKETCS CO CKOPOCTRIO S4KkM/4. OnpenennTe yCKOpeHHe aBTOMOOWIIS, €CITH Je-
pe3 15 ceKyHI1 OH OCTaHOBUTCSL.

A.3wm/c2

b.5wm/c2

B. 1 wm/c2

I'.-1wm/c2

6.Ha pucynke npezcrapieH rpaduK 3aBHCUMOCTH ITyTH PaBHOMEPHOTO JBIKECHUSI TENIa 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 MaJeHUEM?
A. TIONET NTHIGI;

b. ckareiBaHuE C TOPKH;

B. nBwxeHue mo uHepuuy;

I'. moner xamHs1, BBITYIIIEHHOTO U3 PYK.

10.  Kakoii u3 npuBeIcHHBIX TPa(UKOB OIMUCHIBACT HEPABHOMEPHOE JBIDKEHUE?
Kpurepnn onenku:

«5» - BBIIIOJHEHBI PaBWILHO 10 3a1aHMl;

«4» - BBITIOJTHEHBI TIPABUJILHO § - 9 3a/1aHMi;

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

«2» - BBITIOJIHEHBI PABUJIBHO 5 3aaHUi.
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JlabopaTopHas padora
HN3mepenune yckopeHus TeJia MPU PABHOYCKOPEHHOM JABHKEHUU.

1. HEJIb PABOTbBI

- HM3yuyeHne paBHOYCKOPEHHOTO ABMKEHUS TEJA 10 HAKJIOHHOW MJIOCKOCTH.

- Omnpenenenue yCKOpEHUs MIapUKa, ABIKYIIETOCS 10 HAKIOHHOMY Keo0y.
2. ObOPYJTOBAHHME

- Kenoo;

- IIApHK;

- WITaTUB ¢ My(pTaMU U JIANKOM;

- METaJUIMYECKUN HWIMHIIP;

- JINHEUKQ;

CEKyHIOMeED.

3. HOPHI[OK BBIITOJIHEHUS PABOTHBI
3.1 CobOpatb yCTaHOBKY.
3.2 Ilyctuth mapuk ¢ BEpXHEro KOHIA >KeJ00a, ONpeleauTh BpeMs IBHKEHUS IIapUKa 10
CTOJIKHOBEHMS C LIMJIMHAPOM, HAXOIAIIUMCS Ha JPYTOM KOHIIE Keo0a.
3.3 V3mepuTh JUIMHY NIEPEMENIEHUS S, IAPUKA.
3.4 IloacTtaBuB 3HaueHud t, U S,, ONPEAECITUTE YCKOPEHHE 4, , MOJICTABUB B ypaBHECHUE
2S
o
3.5 He MeHsist yroJ1 HakjIoHa »*ej00a MOBTOPUTH OMBIT elle 4 pasza, ONpeaesIUTh sl KaX10-
IO ONbITA 3HAUYECHHE a,,.

a=

_ A +a,+a,+3,+3

c :
3.7 Pe3ynbpTaThl U3MEpPEHUN W BBIYMCIEHHWH 3amucarth B Tabiuiy.3.8 Odopmuts padorty,
CeJIaTh BbIBOJ, OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI, PEIIUThH 3a7a4y.

3.6 Ompenenurs cpeaHee 3HAUCHUE YCKOPEHHUS: a,,

4. TABJIMIIA PE3YJIBTATOB

Ne JnuHa mytn Bpemst nBmwxkenust | Y CKOpEHHE Cpennee 3HaueHHE
OIbITa S, M t. ¢ a 2 YCKOPEHHS .
2
3
4
S
5. PACUETBI
B nanHOM paszzenie He00X0AMMO 3aMnCcaTh PacyYETh IS KaXKA0Tr0 OIbITa
6. BbIBO/{

7. KOHTPOJIBHBIE BOITPOCHI

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

7.2 Hanucath ypaBHEHUE paBHOYCKOPEHHOTO JBMXKEHHSI M1 CBOOOAHOTO MaJIeHUS TEJl.

7.3 Pemmmth 3amauy:Teno OpolIeHO BEPTHKAIBLHO BBEPX C HayalbHOW ckopocThio 30 m/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; HHEPLMAIbHAsA CUCTEMA OTCYETA,
CHJIA; Macca; CUJIbI B IIPUPOJIE; CUJIA TSDKECTH U CHJIa BCEMUPHOTO TATOTEHHMS; TIEpBasi KOCMUYe-
CKasl CKOPOCTb; IBHKEHHE ITaHET U MajbIX Teld CONHEYHON CUCTEMBI; CHJla YIIPYTOCTH; BEC
T€Ja; HEBECOMOCTbD; CHJIbI TPEHHUS,

3aK0HOMEpPHOCTH: 3aKOHBI MeXaHUKH HbIOTOHA; 3aKOH BCEMUPHOTO TATOTEHUS; hopMyIia mep-
BOM KOCMHUYECKOM CKOPOCTH; 3aK0H ['yKka; hopMyJibl 1jisi pacuera CUiIbl TPEHUS.
du3nyeckue onbIThI: onbIT Kagenauiia

KauecTBeHHbIe 3a1a4u:

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

1) aficOepr IUIBIBET B OKEaHE;

2) naparoTUCT CITyCKAETCs Ha 3eMJTI0 PAaBHOMEPHO U MPSIMOIUHEWHO.

1) cuina TsHKecTH KOMIIEHCUPYETCSl BBITAIKUBAIOLIEH CHJION, a CHJIa TEYEHUsI BOJIbI — CHJIOHN COMPO-
THUBJICHUS BOJIBI;

2) cuiia TSHKECTH KOMITIEHCUPYETCS CUJIOHN COIPOTHBIICHUS BO3/TyXa Y BHITAIKUBAIOILEH CHIION.

2. O BeTpoBOE CTEKJIO JIBMXKYIIIETOCS] aBTOMOOWIST yiapwiicsi komap. CpaBHUTH CHUITBI, IEHCTBYIO-
€ Ha KOMapa ¥ aBTOMOOWIIb BO BpeMsl yiapa.

3. Ha crone nexut map. [Tokaxure Ha pUCyHKE CHITy YIIPYTOCTH, BO3HUKAIOLIYIO B IIAPE, U CUITY
YIIPYTOCTH CTona.iT;)F MOYKHO CKa3aTh O BEJIMYMHE U HAIIPABICHUN 3TUX CHJI?

N — cuna peakumm onopel,

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

P

4. Kak n3MeHHTCS CUJia TITOTEHHUS MEXIY ABYMs TeJlaMU, €CJIM MAcCy OJIHOTO W3 TeN YBEIUYHUTh
B/IBOE, a pPACCTOSIHUE MEXKTY TEIaMHU COXPAHUTh ITPEKHUM?

5. Kakumu criocobamu MOKHO YMEHBIIUTD WIW YBEIIUYUTh CUITY TPEHUS?

6 (BIIP). [IBe cuibl, Jiexkaliye Ha OJTHOM MpsIMOM, NEUCTBYIOT Ha Tello Maccoir M. Ha kakom
PUCYHKE U300pa’keHa CUTYyalUsl C paCOJI0KEHUEM CUJI, TAI0IIMX HAauOOJIblIee YCKOPEHNE

WH:;W

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

Pacuérnbie 3a1aun:
1. Onpenenure maccy (hyTOOIBHOIO MsUa, €CIM HOCHIE Yapa oH Iprodpen yckoperue 500 mM/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 ApyT OT Apyra HaxOAATCs JBa OJMHAKOBBIX 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 TpeHus ckoibxenust paBHa (1,2+0,1) H. U3 kakux marepuanos, npea-
CTaBJICHHBIX B TAaOJHUIIE, MOXKET OBITh M3TOTOBJICHA TOPU3OHTAIBbHASI MMOBEPXHOCTH? 3amu-
IINTE 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
Cranb — 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 MOKa3aHUS THHAMOMETPA C yU4ETOM MOTPEIIHOCTH U3Me-
peHmil. B oTBeTe ykakuTe 3HAUCHHE C YYETOM MOTPEITHOCTH M3MEPEHUI 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 HeoO6xoaumMo UCCIeI0BaTh, Kak 3aBUCUT CHJIA TSDKECTH OT Macchl rpy3a. Mme-
eTcs cleayrolee 00opy10BaHuE:

— BECHI JJIEKTPOHHBIE;

— IUHAMOMETPHI ¢ npenenoM udmepenuit S H u 1 H;

— Habop U3 TPEX TeJ pa3IUuYHON MacChl;

— MITaTUB ¢ My(PTON U JIANIKOM.

Onuiunre NopsIoK MPOBEICHUS UCCaeqoBaHus. B oTBere:

1. 3apucyiiTe WK OMUIINUTE SKCIIEPUMEHTAIBHYIO YCTAaHOBKY.

2. Onumure NopsI0K ISUCTBUM MTPU MTPOBEACHUN UCCIICIOBAHMUS.

Boszmooicnoe pewenue:

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

2. 3mepsieTca Macca OJTHOTO Tpy3a, 3aTeM BTOporo u T. 4. K mpyxuHe nmoase-
LIMBAETCS OJIUH TPY3 U ONPEAEIACTCS CUIIA TSHKECTH Tpy3a.

3.K mnpyxuHe MOABEIIMBAETCA JBA T'py3a WU ONPEACIICHUE CHUJIbl TSHKECTH MOBTOPSIETCA.
MO0>KHO IPOBECTH aHAJIOTHYHBIC H3MEPEHHUS, T00ABIISS €IIE IPy3HI.

4. [lony4deHHbIEC 3HAYEHUS CUJI TSXKECTH CPABHUBAIOTCS
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TecTt mo Teme «/IluHAMUKA»

1.l kakmoit (pu3MUecKo BETWYMHBI U3 CTOJOMA 1 yKaXWTEe SIUHUIYy €€ M3MEPCHHS W3
cTosbua 2.

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

2. Nuepuueit Ha3pIBaeTCS SBJICHUE:

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

b. ocraHOBKM 11000T0 JBMXKYIIIETOCS Tela BCKOpE IMOCHE MpEeKpalleHus JEHCTBUS JIBIXKY-
X CHJI,

B. BO3BpaleHune Ten B HICXOAHOE MOJIOKEHUE MOCIIE MPEKPAICHUSI BHEITHETO BO3ICUCTBHUS;
I'. u3BMeHeHus1 CKOPOCTH TeJ IMTPU TOPMOKEHUU WITHA TOBOPOTE.

3. Ecm Ha Temo maccoii 2 KT IeUCTBYET TOJIBKO OJHa cuiia SH, To 0HO IBIKETCS

A. paBHOMEPHO cO ckopocThio 0,4 M/c;

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

B. paBHOMEpHO €O CKOPOCTHIO 2,5 M/C;

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

4. Bec tena 500 H. Macca tena paBHa:

A.50T;

b. 5000 xr;

B.50 xr;

JI. Skr.

5. Ha Tesno neicTByIOT TpH CHIIbI, HAIIPaBJICHHBIC IO OJJHOM MPSIMOi; BETUYMHBI CHJI PaBHbI
1 H, 2 H, 3 H. KakoBa MO>eT ObITh, paBHOACHCTBYIOIIAS ATUX CHUJI?

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 kHUTY JIEeHCTBYET cuila yNpyrocTH, HallpaBJIieHHAs BEPTHU-
KaibHO BBepX. 110 Tperbemy 3axkoHy HproTOHa o MoayIto:

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

b. cuna ynpyroctu npusioxxeHa K CTOJIy U HalpaBjieHa BEPTUKAIBHO BBEPX;

B. cuna TspkecTu mpuiioKeHa K CTOJIY Y HallpaBiieHa BEPTUKAIBHO BHU3,;

I'. cuna TspKecTH IpuloKeHa K KHUTE U HalpaBJieHa BEPTUKAIbHO BHU3;

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

A. BBepx 1 BEKTOp YCKOPEHHS HAIPABJIEH BBEPX;

b. BHM3, a BEKTOp YCKOPEHUS HAIIPABJICH BHU3,;

B. BBepx, a BEKTOp YCKOPEHHUS HANIPaBJIEH BHU3;

I'. BHU3, a BEKTOp YCKOPEHUS HANPABJIEH BBEPX;

A. IlpaBuiibHbie oTBeTHI A 1 I'  B. IIpaBuibHbIi OTBET TOJBKO [’

b. ITpaBunbHbie oTBeTHI b 1 B I'. IIpaBuiibHBINA OTBET TOJIBKO A.
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8.Ilox aeiicTBueM cuibl 2H nipyskuHa yuimHMWIACH Ha 2 ¢cM. UeMy paBHA )KE€CTKOCTh MPYKH-
HBI?

H
A. 2—-.
" H
b.0,5-;
MH
B. 100 -;
H M
1. 50-.
M
9. PaBHozelcTBYIOIIast BCEX CUJI, IEHCTBYIONIIMX HA TEJIO, paBHA HYIMIO. [IBUKETCS 3TO TEINO
NI HAXOJUTCA B COCTOSIHUU HOKOH?
A. TCIIO 06}138,T6JIBHO HaxXoIUuTCsAa B COCTOAHHNHU ITOKOS,
B. TCJIO ABUKECTCS paBHOMepHO HpﬂMOJ’IHHCﬁHO NJIINX HAaXOJUTCA B COCTOSAHUM IIOKOS,
B. TCII0 0651321T€JIBHO JABHNIXECTCA paBHOMepHO HpiIMOJIHHGfIHO;
I'. Teso nBUXKETCA paBHOYCKOPEHHO.
M

10.JIudpt mogHMMAaETCs C YCKOpPEHHEM 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

.9 H.

Kpurepuu oneHku:

«5» - BBINIOJIHEHBI TpaBuJbHO 10 3amanuii;
«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 TPEHUS CKOJIBKECHHUS OT CHIIBI HOPMAJIBLHOTO JIABJIICHUS, CCITH
3aBHCHT, TO KakK.
2. Onpeaenuth K03 PUIMESHT TPEHUS IepeBa 1o JIePEBY.
pUOOPHI U MaTEepUAJIBI: TUHAMOMET], JEPEBSIHHBIN OPYCOK, IEpEBSIHHAS IMHEHKA WITH Jepe-
BSTHHASI IJIOCKOCTh, HA00 30B 110 100 r.

=il
[lena nenenns fUHaAMoMeETpa:
(2H-1H)/10 nen = 0,1H/nen
2. Onpenemi Maccy Opycka. CHavalia oJJBeCUB OPYCOK K ITMHAMOMETPY, 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=(ml+m2)-g
1.P=N=(0,07xr+0,1xr)-10m/c2=1,7H
2.P=N=(0,07xr+0,2kr)-10m/c2=2,7H
3.P=N=(0,07xr+0,3xr)-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. [loaroroBwim TabauIly JUIsl 3alKCH PE3YJIbTATOB U3MEPEHUHN 1 BHIYUCIICHUN:

No onbl-|  Macca Macca OO6muit Cuna |Koadoumuent | Cpennee 3HaUCHHE
Ta Opycka, rpysa, BEC TeJa TpEHMUSI, 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 BHUOUM, UYTO CHJIA TPCHUSA 3aBUCHUT OT CHUJIBI HOPMAJIBHOI'O JAaBJICHUS IIPAMO
IMPOITIOPIUOHAJIBHO (T.e. yeM OOJIbIIIe CUjia HOPMAJIBHOT'O JAaBJICHUA, TCM OoublIIe cuia TpeC-

HHUS)
— Fm:‘»’

7.Bxan’ N site paccunTany KodhOHUIMEHT TpeHuUs 1o GopMyIie:
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

Pesynbrarhl pacy€ToB 3aHecTu B TAOJIUILY.

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

A#F

wpy

=z

Onpenenunu no rpaduKy CpeIHUE 3HAUECHUS CUIIbl TPEHUS U CHJIbI HOPMAJILHOTO JTaBJICHMUS:
N=3H

Frp=0,68H

Boruucnunu cpeanee 3HaueHre KO3P(GUIIMEHT TPEHUS:

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

BBIBO: MBI OIIpEEIINIIN, YTO CUJIa TPEHUS 3aBUCHUT OT CHJIbl HOPMAJILHOTO AaBJICHUS IPSIMO
MIPOMOPIMOHAIIBHO (T.€. 4YeM OO0JIbIlIe CHIa HOPMAJILHOTO JAaBJI€HUS, TEM OOJIbIIIE CUJla TPe-
Hust). Koaddunment TpeHus aepea no jaepeBy noiyduics pasex 0,227

OTBeTHI HA KOHTPOJIbHBIE BOIPOCHI.
1. Yto Ha3bIBa€TCA CHIION TpEHUA?
Cuua TpeHust — 3TO cujia, KOTOpasi BOSHUKAET B TOM MECTE, TJI€ Tella CONPUKACAIOTCS IPYT C
JIPYTrOM, U IPENSTCTBYET NEPEMENIEHUIO TEI.
2. KakoBa nipuposaa cuit TpeHwus?
Cuita TpeHUsI — 3TO CHJIa DJIEKTPOMArHUTHOW HPUPOJIBI.
3. HazoBuTe 0CHOBHBIC MPUYUHBI, OT KOTOPBIX 3aBUCUT CUJIa TPCHUS?
Bo3HuKkHOBEHHE CHIIBI TPEHUS OOBSICHICTCS ABYMS MPUUNHAMMU:
1) [llepoxoBaTOCTHIO MOBEPXHOCTEM
2) TIposiBeHrEM CHIT MOJICKYJIIPHOTO B3aMMO/ICHCTBUS.
4. Ilepeuncnute BUIbI TPEHUS.
Cuiibl TpeHUS MOAPA3CTAIOTCS Ha CUITbI TPEHUS TTOKOS, CKOJIbKEHUS, KAUCHHUSI.
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; MOTEHIUAIbHAS SHEPIUsl; KOHCEPBATUBHBIE CH-
CTEMBI TEJI; MOMEHT MHEPLIMU a0COIFOTHO TBEPIOTO TeJa; MOMEHT CHJIBL.

3akoHOMepHOCTH:

3aKOH COXpaHEHUs! MMITyJibca; (opMysia MEXaHHUYECKOM paboThl; ONpEAeNieHNEe MEXaHW4eCKON
MOILIHOCTH;, paboTa CUJIbI TSHKECTU U CHJIBI YIIPYTOCTH; (POpMYyJia KUHETUUECKON SHEPTUH; Gpopmy-
Jla MOTEHUMAIBHOM 3HEPrUM Tena, MOIHITOro Haj 3eMiEH; (opMyia MOTEHIHATBHON SHEPruu
YIpyro Ae(pOpMHUPOBAHHOIO TEJa; 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM; OCHOBHOM 3aKOH
JMHAMHUKH BpAIATEIbHOIO JBIDKEHUS; (DOpMysla KMHETUUECKON 3HEPrHU a0COIIOTHO TBEPIOIO
TeJla, BPAILAOIIEr0Csi OTHOCUTEIILHO HENOIBUYKHOM OCH

KauyecTrBeHHBIE 3212UN:

1. OObsicCHUTE IPUHITUIT ABUKEHHUS PHIObI, PA0OTAIOIIEH XBOCTOBBIM TIABHUKOM.

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

PacuérHblie 3a1a4u:

1. XKenezHogopoxxHeiid BaroH maccoi 40 TOHH, JABMKYIIUICS MO pesbcaM CO CKOPOCTBhIO 3 M/c,
CTaJIKUBAETCA C LIUCTEPHOM Maccoil 60 TOHH, IBMKYLIEHCS eMy HABCTPEYY CO CKOPOCThIO 1,5 M/c
creruisiercs ¢ Heidl. OnpeaenuTb CKOPOCTh JBHKEHHS CHCTEMBI TTOCTIE CLIEIKH.

2. Cepnrie 4ernoBeka, repekayrBasi KpoBb, 3a OJIHY MUHYTY coBepiaeT okoio 60 Jlx padotsr. C
KaKOM BBICOTHI JIOJDKHA YIIACTh TUPSI MACCOM S KT, YTOOBI CHJIa TSHKECTH, ISUCTBYIOIIAst Ha HeE, Co-
BEpIIMIIA TAKYIO kKe paboTy?

3. Y napHsiii rupoMosiot umeeT maccy | 1. Ero mogHuMarot Haj cBaeil Ha BeicoTy 3, 2 M. KakoBa
OyzeT CKOpoCTh THApoMoJIoTa Tiepe yaapoM? ConpoTHBIICHHEM BO3IyXa IMPeHeOpeUb.

4. Ilpu cxaTtum CIyCKOBOM NPY>KUHBI HA 5 CM U3 UTPYLIEYHOI'0 [TUCTOJIETa BUIETEN IapuK. Macca
mapuka coctasiser 20 T, a ero CKopocTh AocTuriia 2 m/c. Onpeaenure KECTKOCTb NPY>KUHBL.

5. HenonBmkHbIN OJI0K TPEACTABIISIET COOOM OHOPOIHBIN TUCK Maccoit 3 Kr paauycom 20 cm, 3a-
Kperwi€HHbIN B 1ieHTpe. K 0001y mucka npusiokeHa cuia, paBHas 2,4 H u HanpaBieHHas 1Mo kaca-
TeNbHOU. ONpenennuTe yriaoBoe yCKOPEHNE BPAICHHS TUCKA.

Tect no TeMe «3aKOHBI COXPaHEHUS] B MEXAHUKE)

Bapuanr 1

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

Cronber 1 Cronberr 2
1. Umnynbc Tena A. JIx
2. DHeprus b. Bt
3. MomHocTh B. KFC'M
I.H

2.Temo maccoit 100 Kr npu JBUKEHUH CO CKOPOCTBHIO 5 M/C 00J1ajlaeT KUHETUYECKOU dHEP-
THEH.

A. 2500 Ix.

b. 1250 [Ix.

B. 500 Tx.

I'. 250 1x

3. B HEKOTOpbIiI MOMEHT BpEMEHU KMHETHUecKas 3Heprus tena paBHa Ex= 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 M3MEHHTCS 3arac MOTEHIIMAIbHOW YHEPruu ympyro aAeGpOpMHUPOBAHHOTO Tela MpPH
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.Ilpu BeICTpese U3 aBTOMAaTa BBUIETAET ITyJIsi Maccoid M co ckopocThio V. Kakyro mo moy-
JII0 CKOPOCTh MPUOOpEeTaeT aBToMarT, eciid ero Macca B 500 pa3 6oJibliie Macchl mysiu?

A.v.

b. 500 v.

1

500V
I.o.

6. BepHo nu ytBepxknenue: «lloreHuuanbHast 3HEpIrHsi 3aBUCUT OT BBIOOPA CUCTEMBI OTCUE-
Ta»?

A. Jla.

b.Her.

B. [a, TOJIBKO IS VHEPLUHUAIBHBIX CHUCTEM OoTcYeTA.
I'. 1a, TONBKO JU1s1 HEMHEPLUUAIBHBIX CUCTEM OTCYETA.

/. Ha kakyi0 MakCUMaJIbHYIO BBICOTY MOKET MOJHATbCA M4 mMaccoi 0,5 Kr OpoIIeHHbIN
BEPTUKAJIBHO BBEPX C HAYaJIbHOUN cKOpocThio 10 m/c?

Ah=11wm

b.h=1,6 m

Bh=22mMmT'.h=50m

8. OmpenenuTe MOIIMHOCTH JBUTATENs, COBepiaromero B TedeHue 1 daca padory 36000
kK.

A.5000 Br.

b5.18000 Br.

B.10000 Bt

I.2500 Bt

9. Kakyto paboty A HE0OXOAMMO COBEPIIHUTD, YTOOBI IEPEMECTUTH TEJIO0 MACCOU

10kr o ropu3oHTaNBHOM MIOCKOCTH Ha paccrosiHue 100 m. Koaddunuent tpenus Mexy
TEJIOM M IJIOCKOCThIO 1 = (,3.

A.3 xJIx.

b. 10 x/Ix.

B. 30 x/Ix.

I'. 1 x/Ix.

10. Kakum BUAOM SHEPrUH MOXKET 00J1aAaTh JBUXKYIIEECs Teno?

A. Kunetnueckon

b. IlorenmansHOM.

B. BHyTpenHen.

I'. Bcemu BrIlIENIEPEYNCIIEHHBIMU.
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Bapuanr 2
1.JIlnst kaxxaoit pu3ndeckor BEeTMYMHBI U3 CTOJIONA 1 yKakuTe equHMIly ee M3MEpPEHUs u3
cTosbua 2.

Cronber 1 Cronber 2
1. Umnynbe Tena A. IIx
2.Padora b.Br

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

2.Teno maccoit 50 Kr mpu IBHKEHUU CO CKOpOCThio 10 mM/c 00nanaer KUHETUYECKOU IHEP-
THEN.

A. 2500 Tx.

b. 1250 JIx.

B. 500 Ix.

I'. 2500x

3. B HeKOTOphIiI MOMEHT BpEMEHU KWHETHUeCKas dHeprus Tena paBHa Ex= 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 u3MeHHTCA 3amac MOTEHIMAIbHON 3HEpruM ynpyro aeOpMHUPOBAHHOIO Tela 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 paza.

5.Ilpu BeICTpene U3 aBTOMaTa BBUIETAET ITyJIsl Maccoi M co ckopocThio V. Kakoil uMIyibe
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 nu ytBepxkaenue: «Kunernueckast JHEprusi 3aBUCUT OT BhIOOpA CHUCTEMBI OTCYE-
Ta»?
A. Jla.
b. Her.
B. 1a, TOJIBKO IS MTHEPIUAIBHBIX CUCTEM OTCUETA.
I'. 1a, TOJIBKO 111 HEMHEPUMUAIBHBIX CUCTEM OTCYETA.
7. Ha kakyi0 MakCHUMAaJIbHYyO BBICOTY MOKET MOJHATbCS MsA4 mMaccoi 0,5 Kr OpoIieHHbIN
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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b.18000 Br.

B.10000 Bt

[.2500 Bt

9. Kakyto paboTy He00X0IUMO COBEPILIUTH, YTOOBI IEPEMECTUTH TEIO0 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.

10.111ait6a, mymieHHass XOKKEUCTOM MO JIbAY, TIOCTEIIEHHO 3aMeJJISIET CBOE JABUKEHUE U B
KOHIIE KOHIIOB BOBCE OCTaHABIMBAETCS. YeM 3TO MOXKHO OOBSICHUTH?

A. YMeHblIeHHEeM BHYTPEHHEH SHEPTUH 1Mai0BbI.

b. Hanuumnewm cuiibl TpeHUsI MEXKTY Ia00M U JIbJIOM.

B. Dnexrpuzanueii Tpymieiics o e manosbl.

I'. YBenuuenueM noTeHIMaIbHOW SHEPTUH ANOBI.

Kputepun 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 COXPAHECHUSI UMITYJIbCA U PEAKTUBHOIO JIBHXKCHUS.

Llenb paGoTHI:

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

2. PaccMOTpeTh NPUMEHEHHME 3aKOHA COXPAHEHUs HMMITYJIbCAa HAa NPUMEpPE PEaKTUBHOTO
JBUKEHUS.

ObopynoBanue: Tenexka ¢ 3aKperyIEHHBIM HA HEW HAJTyBHBIM BO3YIIHBIM IIapuKoM; Tpu
METAJUTMYECKUX MIApHUKA: M1 = My # M3. /[Ba mraTuga.

Teopernueckas crupasBka.

. 3AKOH COXPAHEHUS UMITYJIBCA
1. UmnyJsibcoM MaTepuadbHON TOYKHW WJIW TeJda HA3bIBACTCS BEIMYMHA, PaBHAsl MPOU3BEIEC-
HUIO MacChl TOUKH (Tena) Ha €€ CKOPOCTh. p=mo

2. Bropoit 3akoH HeroTona. Cwuia, AeicTByIoIIasi Ha TEJI0, paBHA MPOU3BEICHUIO MAaCChI
TeJla Ha YCKOPEHHE, KOTOPOE TEJO0 IOJIYy4YWIO B pe3yJibTaTe BO3JCHCTBUS HAa HEro0 JAHHOU

CUIIBL. F=ma

Hanuune yckopeHusi TOBOPUT O TOM, YTO MO JIEUCTBUEM CHJIBI MPOUCXOJUT U3MEHEHHE
CKOPOCTH JIBIDKEHHMS Tena. 3HAUNT, BTOPOil 3aK0H HBIOTOHA MOXKHO 3aIHCATh: A p = F At

3. UMmyibcoM CHIIBl HA3bIBAIOT MPOU3BEICHUE CHIIBI HA Bpems e€ aeiicTBus. 3MmeHeHue
UMITYJIbCa TOYKH PaBHO UMITYJIbCY CHJIbI, IEUCTBYIONIECH HA HEE.

4._Cucrtema Tell — 3TO COBOKYIMHOCTh B3aMMOCBSI3aHHBIX MEXay co0oi Tei. BHyTpeHHHe
CUJIbl MU3MEHSIOT UMITYJIbChl OTAENbHBIX TEJI CUCTEMbI, HO U3MEHUTh CYMMAPHBIH UMIYJIbC
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CUCTEMBI OHU HE MOTYT. IMIyJIbC CUCTEMBI MOTYT U3MEHUTD TOJBKO BHEUIHUE CHJIBI, IIPU-
4éM M3MEHEHUE MMITYyJIbCa CUCTEMBI COBIAJAET IO HAIPABICHHUIO C CYMMApHOM BHEIIHEW
CUJION.

5. 3aKOH COXpaHEHWsl UMIYJIbCA: €CJIM CyMMa BHEUIHUX CHJI paBHA HYJIO, TO UMITYJIbC CH-
cTeMbl coxpaHsercs. HbIMM ClI0BaMM,: B MHEPUUAIBHOM CUCTEME OTCUETA CYyMMAPHBIN
UMITYJIbC 3aMKHYTOW CHUCTEMBI OCTA&TCsl MOCTOSHHBIM INPHU JIIOOBIX B3aWMOJCUCTBUAX TEI
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 ABMXKYIIyIOCA cUCTEMY «YenOBEK B TENEXKKE»: C TENEeKKU Maccor 70 kr,
JBIKYIIEHUCS CO CKOPOCThIO 1M/C, TpbIraeT Manbuuk Maccod 50 Kr, ABUTasCh B TOPU30H-
TaJbHOM HamnpasiieHHH. Kakoi CTaHET CKOpPOCThb TEJIEKKH IOCIE MPbDKKA Malb4MKa, €CIH
OH TPBITAET CO CKOPOCTHIO 4M/C?

BBIBOJ 1O BAAUE: .. uuiiitiitiitt ettt

2. PaccMOTpUM B3aUMOJICVICTBUE IIAPUKOB.

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

0) WapuKu OJMHAKOBOM Macchl JBUKYTCS HaBCTpeUy APYT APYTry M mnocjie abCoJIIOTHO He-
YIOPYroro CTOJKHOBEHHS. . .

B) LIAPUKU Pa3HOW MacChl ABMXKYTCS HaBCTpedy APYT APYry, a OcJie YIPYroro CTOJIKHOBE-
HUS IIAPUK C MEHBIIIEW Maccou ....

BBIBOJI IO OKCIIEPHMEHTY ... et euteeteeteeiee et et enneeeneenneeaneennes

3. Pemmre 3amady. JIBa mapa ¢ maccamu My = 0,5xr u My = 0,2 Kr ABUXKYTCS MO TIIA]-
KO TOPU30HTAJIBLHOM MOBEPXHOCTH HA BCTPEUY JAPYT APYTY CO CKOPOCTSAMHU V1 = IM/c U 1
= 4m/c. Haiigure nx cKOpocTh V MOCIe HEHTPAIBLHOTO a0COIOTHO HEYNPYTOro yaapa.

KontpoabHas padora no paszaeny «MexaHuka
BAPUAHT 1

YACTD A (BbIOpaTh npaBUIIbHBINA OTBET)
1. Teno nBUraercst COrjgacHO ypaBHEHUIO x = 2+ 4t —2t2, UYepes CKOIBKO CEKyHI €ro
CKOpPOCTh OyJIeT paBHA HYJIIO?
1)0
2)0,5¢
3)lc
4)1,5¢c
5)2c.
2. MuHyTHast cTpeika 4acoB B 3 pas3a JUIMHHEEe CeKyHJIHOH. Kakoe cooTHomeHue
MEXAY JTMHEMHBIMYU CKOPOCTSIMU KOHIIOB MUHYTHOW U CEKYHJHOM CTPEIIOK?
1) V=20V un 2) V=30V, um 3) Ve&=Vium 4) V=15V um 5)
V=45V \uu .
3. JUtst Tena, Maccel M, MOKOSIIErOCs Ha HAKIIOHHOM IIJIOCKOCTH € YIVIOM HAaKJIOHA «,
peaKkuus 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 ynnuHenue npyskusbl xecTkocTbio SOOH/Kr, ecnu k HEl MOABECUTH Tpy3
maccoi 1500r

1) 3mm

2)30cm

3)10cm

4)3cm

5)0.

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

1) 960H

2) 360H

3) 10H

4) 54H

5) 66H

7. MuHuManpHass CKOPOCThb, IPU KOTOPOM JIETUMK NMPOMIET BEPXHIOK TOUKY «MEPT-
BOU meTiim» paauycom 160m

1)40m/c

2)80m/c

3)20m/c

4)10m/c

5)5m/c

8. TpamBaii ABUKETCS TOPU3OHTANILHO ¢ yckopeHueM 2,5M/c?. Ha kakoii yrox ot Bep-
TUKaJIU OTKJIOHUTCS IIPU STOM HUTh MasiTHUKA?

1) ~ 76°

2) ~ 40°

3) ~ 20°

4)~ 14°

5)~7°

9. Pa3zmepHOCTb paboThl B OCHOBHBIX eauHuiiax CU

1)=x

2) KZMZ
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4) Kem
C
2 2
K2
5) 5

10. HMmmnynbc Tena Maccoi 6 KT, IBHXKYIIETOCSI CO CKOPOCTBIO 4Mm/C
Kem
1)2

c

2)10%%
C

3)1,5 XX

C
4)0
5)24 %

C

11.  Haiitu paboty cuisl 8H, nelictByromeid Ha Teno noj yriiom 60° Ha myTu 8m
1) 32]1x
2) 64 JIx
3) 55 JIx
4) 76 JIx
50
12.  ABtomoOuibL Maccoit 1 ToHHa, Tporasch ¢ MecTa, 3a 2¢ mpoxoaut 20M. MontHOCTh
JIBUTATEIIS
1)10xBt
2)10MBT
3)20MBT
4)200xBT
5)100xBT.
13.  Ilpwu BeICTpesie U3 BUHTOBKH BEPTUKAILHO BBEPX Iy Maccoi 10T uMeeT CKOpoCTh
300M/c nocturaet BeicoThl 4000M. PaGoTa cui cOmpoTUBIICHHUS BO3TyXa
1) 4,5x]/Ix
2)90x Ix
3)50]1x
4)5001x
5)45xx.

YACTD B. (nare npaBUIbHBIN OTBET)

1. ABTO Maccoil 1T Tporaercsi ¢ MecTa U uepe3 5S¢ pa3BuBaeT ckopocth 10m/c. Cuia
conpotusyieHuda apuxenuss 1000H. Kakoa cuna taru nBuraresns?

2. JIBa Tena, ABUTasiCh HABCTPEUY APYT APYTY CO CKOPOCTSIMH , PABHBIMH IO MOJIYJIIO
V1=V,=10m/c. Tlocine abCOMOTHO HEYNPYTOro yAapa CTajlu JABUTaThCSA KaK OJHO IIeJI0e
CO CKOPOCTBIO 5 M/C B HamlpaBieHUH ABM>KEHUS MepBoro tena. OTHOIIEHHE MacChl BTOPO-
r'o TeJIa K Macce MepBOro paBHO

YACTD C. (mpeactaBuTh MO3TAMHOE PELICHHE).

1. Huts mMasitHuka ayvnoi 1M (macca masitHuka 100r), oTKJIOHEHA HA YroJl oL OT BEp-
TUKAJINA ¥ OTHyIlleHa. Cuia HaTsSHKEHUS HUTH B MOMEHT IPOXO0XKACHUS MASITHUKOM I10JIO-
*KeHus paBHoBecHs paBHa 2H. YUemy paBen yrou o?
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BAPUAHT 2

YACTD A (BbIOpaTh IpaBUIBHBIN 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 jaenaet 90000/muH. JInHelHAsS CKOPOCTh Kpaii-
HUX TOYEK BUHTA

1)10 m/c

2)20 m/c

3)30 m/c

4)60 m/c

5)900 m/c.

3. Ha Teno melictByioT Tpu oamHakoBbiX cuibl o 100H kaxmas mox yrmom 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
KUIAKOCTh

1) GnmKe K TOBEPXHOCTH

2) OnrKe KO JHY

3) poBHO Ha cepenuHe

4) Be3ae OMHAKOBO

5) na nHe

S. KaxoB Bec Tena, moaBeneHHoro Ha npyskuHe xkectkoctbio 200H/M, ecu nipyskuna
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 yCKOpeHHeM OyIeT CKOJb3UTh 0e3 TpeHHs miaiba ¢ HaKJIOHHOM IJIOCKO-
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 najgaet ¢ BbICOTHI 16M. Ero KuHeTnueckast SHeprusi B KOHIIE TOJIETa
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 ropu3OHTaIbHON TOBEPXHOCTH CKOJB3UT Imaitda maccel 200r co CKOpPOCTBIO
10m/c. PaGoTa cuiibl peakiinu omnopsl 3a 2¢

1)20/Tx

2)10dx

3)401x

4) 5Tk

5)0

13. 3arparuBaemasi MomHOCTh MexaHu3Mma 600Bt, none3nas cocrasuser 450B1.KII1/]
MeXaHHU3Ma

1)15%

2)25%

3)50%

4)75%

5)100%.

YACTD B. (natb npaBuiIbHBII OTBET)

1. B TeueHue kakoro BpeMeHH CKOpbIA moe3n aauHoi 300M, uaynmi co CKOpOCThIO
72xM/4, OyIeT IPOXOAUTH MUMO BCTPEYHOTO TOBApHOTO moe3aa amuHon 600M, uayiiero
CO CKOpPOCTHIO 36/4?

2. Bpycok maccoit 0,5 xr npuxath kK BepTukanbHoi ctere cuioit 10H. Koaddumment
TpeHus Mexay opyckom u cteHoit 0,4. Kakyro cuity Hago NpHIIOXKHUTh K OpPyCKy, 4TOOBI
PaBHOMEPHO IEPEIBUraTh €r0 BEPTUKAIBHO BBEPX?

57




YACTbD C. (npeactaBuTh MOATAITHOE PEIICHUE).

1. Tenexka maccoit 0,8kr nmBUKETCS CO CKOPOCThIO 2,5M/c. Ha Tenexky xmaayT rpy3
maccou 0,2xr. Paccunrars 3HEPTHIO, KOTOpAs Mepelia BO BHYTPEHHIOKO IPHA B3aUMOIEH-
CTBUU TEIl.

Paznen 2. MoJsiekyJsipuasi GU3nMKa 1 TEPMOJAMHAMUK

OcHoOBBI MOJIeKyJIHpHO-KHHeTH‘IeCKOﬁ TCOPUH

KauecTrBennsble 3agaun:
1 (BIIP). I'odbpupoBaHHbIi HWIMHAP, B KOTOPOM O] 3aKPETUIEHHBIM MOPITHEM HaXOJIUTCS
BO3/lyX, HAUMHAIOT OXJIaXX/1aTh, IOMECTUB B COCYJI C XOJOJAHOM BOJ0M (cM. puc.). Kak Oyner
U3MEHATHCS KOHIEHTPAUUsa MOJIEKYJ BO3/lyXa, a TaK)KE JaBJICHUE BO3AyXa B LIJIMHAPE IO
Mepe OXJaXJIeHUA? YCTaHOBUTE COOTBETCTBHE MEXIY (PU3MUECKHUMHU BEIMYMHAMH U HX
BO3MOKHBIMU M3MEHEHUSAMU. JlJIg KaXIOM BEIMYMHBI ONpPENEIUTE COOTBETCTBYIOIIMM Xa-
PaKTEP U3MECHEHUS:
1) yBenmmuuTcs;,

2) YMEHBIIUTCS;

3) HEe U3MCHHUTCSL.

3anumurte B TaOJIUIYy BbIOpaHHbIE HMUQPHI s Kaxaou ¢uznueckoi BeauuuHbl. L{udpsl B
OTBETE MOTYT ITOBTOPSITHCSI.

KonuenTpanusi MmoJiekyJ1
BO3/yXa
B WIMH/PeE

/laBJjieHne BO3ayxa B LIU-
JIMHJpe

2 (BIIP). YacTtuipsl BemecTBa y4acTBYIOT B HENPEPHIBHOM TEILUIOBOM XaOTUUYECKOM JBUIKE-
Hun. K xakum oObekTaM (TazaM, >KUJIKOCTSM WU TBEPIBIM TellaM) OTHOCUTCS 3TO MOJIOXKe-
HUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BelllecTBa?

3 (BIIP). ITonoxxeHus: MOJIEKYJISIPHO-KMHETHYECKOU TeOpUU (OPMYJIUPYIOTCS CIICIYIOIMINM
obpazom.

1. BemntecTBO COCTOUT U3 YaCTHII.

2. YacTuiiel HAXOJATCA B HEMPEPHIBHOM XAa0TUUECKOM JIBMYKEHUH.

3. YacTuilpl B3aUMOJIEUCTBYIOT JPYT C APYTOM.

Kunkoctu ucnapsoTcs npu ao0oil Temneparype. KakuM U3 mosiokeHUid MOJIEKYJISIpHO-
KMHETUYECKOM TEOPUU CTPOSHHUS BEIIECTBA MOKHO OOBSICHUTH ATOT (HaKT?

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

Jlns mcciaenoBaHus 3aBHCUMOCTH JaBJISHHS ra3a OT 3aHHMaeMoOro MM o0BéMa, coOepém
YCTAHOBKY, COCTOSIIIIYIO U3 COCIMHEHHBIX TOHKUM IIIJIAHTOM TO()PUPOBAHHOTO COCY/Ia U Ma-
Homerpa. Korna naBnenue rasa B cocye paBHO aTMOc(hepHOMY, CTpesika MaHOMETpa CTOUT
NpOTUB HyJeBOro aeneHus. O0bEM ropprupoBaHHOTO COCY/Ia MOXKET M3MEHSThCs. V3mene-
HUEe 00BbEMA Ta3a CBA3aHO C UBMEHEHUEM . Macca B03-
IyXa B COCyJle HE MEHseTca. B mpolecce cxkaTus raza B COCyJ€ MOKa3aHUs MaHOMETpa

58



. Eciu cxxartue IpoucxoauT MCAJICHHO, TO IIPOLCCC MOKHO

CYUTATh
CImCOK CJIOB M CJIOBOCOYECTAaHUN

1) ruTomaan MOMEPEYHOro CEUCHHMSI
cocya

2) BBICOTHI COCYIa

3) ocTarTCss HEM3MEHHBIMHU

4) yBeINYMBAIOTCS

5) yMeHbIIIaroTCs

6) aguadaTHBIM

7) U30TEPMHUUECKUM

PacuérHble 3a1a4u:

1. HaitfTu uncio MOJIeKyJI B 2 KI' yTJIEKUCIIOTO rasa.

2. bamnon conepxwut 50 11 kucnopona, temmneparypa 27° C, nainenue 2 Mlla. Halitu maccy
KHCJI0pOoAa.

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

I'padpuueckne 3agauu:
1. Ha pucynke n300pakeHbl MPOLECChl MU3MEHEHHUs COCTOSHUSI HEKOTOPOW Macchl rasa.
Hazosute s1u nporeccel. M3o6pazure rpaduku nporeccoB B ocsix p(T) u V(T).

Vi Vs Y

2. Kakas u3 AByx nuHUM rpaduka COOTBETCTBYET OONBIIEMY JIaBICHUIO JAHHOW MacChl HJIe-
aJILHOTO rasa?
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Voa

-
F

v T
3 (BIIP). B cocyne nmoa Tsok€bIM MOpIIHEM HaxoAuTcs Bo3nyX. Ha rpaduke npenacrabieHa

3aBHCHMOCThL 00BhEMa BO3JayXa OT €TI0 TCMIICPATYPLI.
y

BriOepute [Ba BEpHBIX YTBEPKICHHS, COOTBETCTBYIOIIUX JTaHHBIM Tpaduka. 3anuiiure B
OTBETE UX HOMEpA.

1) B mporniecce 1-2 BO3ayX CKHMAITU TPU TOCTOSTHHOM JaBJICHHH.

2) B niporiecce 2—-3 paBiieHHe BO3/yXa YMEHBIIAIOCH MIPSIMO TPOIOPIIMOHATILHO H3MEHEHHIO
€ro adCoOJIFOTHOM

TeMIepaTyphbl.

3) B mporiecce 3—4 HaOII0AAI0CH H30TEPMHUECKOE PACITUPEHUE BO3AyXa.

4) B mporiecce 1-2 naBieHne BO3ayXa YMEHbBIIAIOCH.

5) B mporiecce 3—4 mopiiieHb OMyCKaJICs ¥ COBEPIIIai padoTy IO CHKATHUIO BO3IyXa.

Tect mo Teme: «OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPUM»

Bapuanr 1

1.5IBIeHrE NPOHUKHOBEHUS MOJIEKYJ OJTHOT'O BEIIECTBA MEXKIY MOJIEKYJIAMH JIPYTOro, 3TO...
A. KOHeHCcaIusA

b. miiaBienue

B. muddy3us

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

1) JdaBnenue A, x
b. K

2) O6peMm B. lla

3) TepmoauHAMHUYECKasi TEMIIEPATypa .o

3.Kakas u3 mpuBeIEHHBIX HUXKE (POPMYI SBISAETCS OCHOBHBIM YPaBHEHUEM MOJIEKYISIPHO-
KMHETUYECKOU TEOPUU I'a30B:

A. A= pAV
b. Q= m
B. p:%monv2
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4.B cocyne Haxoautcsa 1 Moib kuciopoaa. CKOJIbKO IPUMEPHO MOJIEKYJ B COCY/IE:

A. 1,2¢10%

b. 18-10%

B. 62107

5.Jns1 Toro 4TOOBl YMEHBIIUTh JIABJICHUE WJCATIBHOTO ra3a B 2 pas3a, HaJl0 KOHIIEHTPAIUIO
MOJIEKYJI:

A. YMEHBIIUTH B 2pasa.

b. yBenuuuts B 2 paza. B. ymeHbIUTH B 4 pasa.

6.Kakoe 3HaueHue abCOOTHON TeMIiepaTyphl cOOTBeTCTBYET 27°C

A. 300 K.

b. 273 K.

B. -300 K.

7.Ha pucyHke npejcrabieH rpaduk 3aBUCUMOCTHU JaBJICHUS JaHHOW MacChl UJI€aJIbHOTO Ta-
3a OT TemMIeparypsl. Belbepure y4acTok, rae UaeT n30TepMUUYECKUi Ipoliecc?

A.l-2.

b.2 -3.

B.5 - 4.

8.Ecnu TemmepaTtypa Bo3pactaer, TO CKOPOCTh IBHYKEHHSI OPOYHOBCKOM YaCTHIIHL...
A. BO3pacTaer.

b. ymenbimaercs.

B. He usmensercs.

9.1lpouecc U3MEHEHUSI COCTOSTHUSA OMPEAEIEHHON MAacChl ra3a npu NOCTOSHHOM JIaBJICHUU -
9TO. ..

A. N30TEPMUYECKHI MPOLIECC.

b. n3o0apHsIii nmporiecc.

B. nzoxopHsiii nporuecc.

10.CkoBKO MOJIEKYJ COAEPKHUTCS B TPEX MOJISX 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
KQKHUTE €IMHUITY € U3MEpEeHus U3 cToj011a 2.

1) O6Bém A. Ibic
b. ke

2) KonnuecTBo BelllecTBa B. monw

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

A. pV =R
M

B. AU=A+Q

B. Q=cmAT

4.B cocyne Haxoautcsi 1 Moab Bogopoia. CKOJIbKO MPUMEPHO MOJIEKYJT B COCY/IE:

A. 1,2¢10%

b. 18:10%

B. 6°10%

5.1t Toro 4TOOBI YBENMYUTH JABJICHUE HJICATHLHOTO ra3a B 3 pasa, HAJA0 KOHIICHTPAIUIO
MOJIEKYJI:

A. yMEHBIIINTH B 3pasa.

b. yBennuuts B 3 pasza.

B. ymeHbmuTh B 6 pas.

6.Kakoe 3Hauenue abcom0THOM TeMnepaTypsl cOOTBETCTBYET 127°C

A. 300 K.

b. 273 K.

B. 400.

7.Ha pucyHke npeacTaBiieH rpaduk 3aBUCUMOCTH JaBJICHUS JaHHOM MacChl UeabHOTO Ta-
3a OT TeMnepaTypbl. Beioepute yuacTok, riae uaet n3o0apHbii mpoiecc?

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

B.3 - 4. Do

L
-

8.Ecnu Temmnepatypa Bo3pacraet, ToO CKOpOoCcTh TUPdy3ud ...
A. BO3pacTaer.

b. ymenbiaercs.

B. He uzmensercs.

9.1Tponiecc M3MEHEHUS COCTOSAHUS ONPEICIEHHON MACChI Ta3a MPU MOCTOSIHHOW TeMIIEpaType
- 3TO. ..

A. N30TEPMHUYECKHI MPOLIECC.

b. n306apHmIii mporecc.

B. nzoxopHsbii nporuecc.

10. CkoJIBKO MOJIEKYJI COAEPIKUTCS B IBYX MOJISIX KUCI0poaa?
A. 2 Na.

b. 4 Na.

B. 20 Na.

Kpurepuu oueHku:

«5» - BBINIOJIHEHBI TpaBuibHO 10 3a1aHui;

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

«3» - BBINOJHEHBI MPABUIIBHO 6 - 7 3aaHUi;

«2» - BBITIOJHEHBI MPABUIILHO 5 3aJJaHUM.
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JlagopaTopHas padorta: «3yueHune u3onpoiecca B HaeaJbHOM raze»

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

TUBOCTb COOTHOWICHHA 7= = -
Qbopydosanue. CTEKISIHHAs TpyOKa, 3amassHHas ¢ OJHOro KoHua, anuHoi 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 pa0OThI, TIIATEIBHO U3YUYHUTE €€ OIuca-
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 cTEeKISHHBIM 000pyAOBaHHUEM (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
pyKaMu, a WCIOJNb3yHTE crenuaibHble nepxartenu. [Ipu pabore ¢ tepMomeTrpoMm OyabTe
OCTOPO’KHBI, HE C)KMMAKNTE €ro KperkKko B pyKax IMPU U3MEPEHUH TEMIEPATYPbI )KUJKOCTH, HE
KacanuTeCh UM KPaeB IMOCYBI.
C TexHMKOM 0€30ITACHOCTH 03HAKOMJIEH(A):
Ykazanus K padore.
/[ns 2asa OanHoU Maccvl omHouieHue obvema K memnepamype noCmosaHHO, eciu 0asieHue
eaza He MeHAemcA.

%
7 = const mpu p = const.

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

UtoOBI TIpOBEpPHUTH, BHITIOIHSACTCS JIn 3akoH ['eit — Jltoccaka, JOCTAaTOYHO HM3MEPHUTH
00bEM U TEMIIEpaTypy raza B JIBYX COCTOSHHSX IPHU IOCTOSHHOM JAaBJICHUHM W TIPOBEPHUTH

v, T
CIIPaBEIUBOCTh 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 OTHOIIEHU-
€M BBICOT BO3IYIIIHBIX CTOJIOOB B TPyOKE B ATHX COCTO-

SHUSIX, €CJIM CeYeHUe TPYOKH MOCTOSHHO MO BCEU JIJTMHE

(V1 _SL L
Vs, Sl, Ly

OTHOLLICHUS

). [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 TPYyOKH.
2. Haneiite B uMHApHYECKU cocy ropssuyro 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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temmeparypsl (t1 = ).

IIpuBeauTe BO31yX B TPyOKe BO BTOpPOe COCTOsIHUE (pHc. 0, B U I):

3aKpoiTe OTKPHITHIA KOHEI] TPYOKH MJIACTHIIMHOM, TTIEPEHECUTE €€ U TEPMOMETP B CTaKaH

C BOJIOW KOMHATHOW TemnepaTypbl. CHUMHTE MOKa3aHusi TemnepaTrypsl (t2 = ),
KOI'Zla TpyOKa IMepecTaHeT 3aloIHIThCS BOJOU, TOCIIE YaJIeHNs IUIACTHIINHA.

Nzmepwre mauny (l2 =

3anmosiauTe Tad My Ne 1.

) BO3AYIIHOIO CTOJ0a B TPyOKe.

Jnuna Jnuna Temnepa- | Temnepa- | A6comom- | Abconom- | Maxcu-
cmeknAH- | 6o30ywi- | mypa 603- | 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 CmosiHuUY | cocmosinuu HeuKuU Aol y mm HOCMb
t1, °C t2, °C Aul , um JUHEUKU
Al =4,
+ Aol, mm
7. Paccunraiite 3nauenus T1 u T2 ucnonssys gpopmyny 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 | cmpymeHmanvHas | epewtHocms om- | manvHas
8030yxa 6 8030yxa 8 nO2PeuHoOCb 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 BBIBOA O CIIPABCIJIMBOCTH 3aKOHA I'eii-
2 2

JItoccaka
BBIBO:

OCHOBBI TEPMOTUHAMHUKH

Bonpochl 15 00Cy:KIeHUsI. BHYTPSHHSS SHEPTUs HUJICaIbHOTO ras3a, pabora rasa, KoJu-
YECTBO TEIJIOTHI, TETNIOEMKOCTb, YJIeIbHAs TETUIOEMKOCTD, aIia0aTHBIN IpoIiecC.
3aKOHOMEPHOCTU: ypaBHEHHE TEIUIOBOrO OajnaHca, MEPBOE HAYAIO0 TEPMOJAMHAMUKH,
KIII TenoBoro asuraTens, BTOPOE HA4aJI0 TEPMOJAUHAMUKH.

IpuHuUNbI 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 KOJMYECTBOM BOJbI. Kakas w3 3akin€nok ObIcTpee
OXJIAIUTCS?

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

3. [Moyemy TemIOEMKOCTh WCANTHHOTO Ta3a MpH U300apHOM TIpoliecce OoJbIe, YeM Mpu
HM30XOPHOM?

PacuéTHrble 3agaun:

1. Onpenenure BHyTPEHHIOK 3HEPTHIO 3 MOJIb OJHOATOMHOTO HWJI€AJIBHOTO ra3a Ipu HOp-
MaJIbHBIX YCIIOBHSIX.

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

3. B xone nekoroporo npoiiecca ra3z oraan 500 [ TerioTel, COBEpUIUB MPU 3TOM pabOTy
200 JI>x. Hackoapko yMEHBIIMIIACh BHYTPEHHSS SHEPT U raza B 3TOM Ipolecce?

4. B npouecce pacimpeHuss 1 MOJIb pa3peKEHHOro refMsl €ro BHYTPEHHSISI SHEPrus BCE
BpeMs ocTaércsi Hen3MeHHou. Kak u3MeHsroTcs npy 3ToM (YBEJIMYMUBAETCS, YMEHBIIAETCS,
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HE U3MEHSIETCS) TeMIepaTypa reusi, 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 ManIMHa 3a OJWH LUK MOJyYaeT OT HarpeBarelis KOJIM4ecTBO TemioThl S00
JIx u coBepiaetr padboty 200 J[>x. Kakoe koinuecTBO TEMIOTH OHA OTAAET XOJOANIBHUKY
3a TpU HUKIa?

7. B uieansHOM TEIUIOBOM JBHraTese Temreparypa Harpesarens 1200°C, a temneparypa
xonomunsauka -10°C (Munyc mecars rpagycos mo mkane Llenscus). Yemy pasen KITJ]
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 mporecce 1-2-37?

2. Ha rpaduke mnokazaHa 3aBUCUMOCTb TeMIIepaTypsl | BemiecTBa oT BpeMenu t. Bere-

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

KIIIOYHUIN U BCIICCTBO PABHOMCPHO OXJIAXKIOAJIOCh. B HavanbHBIM MOMEHT BpECMCHH BCIIC-
CTBO HaXOIWJIOCHh B KPUCTATINIIMICCKOM COCTOSHHM.

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 mpoucxoui mporecc KOHASHCAINH mapa

4) B Touke 6 BelleCTBO HAXOUIOCh B KPUCTAIUNIMYECKOM 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.JIns1 xaxxmoit (pru3nueckod BEeTUYHHBI U3 CTONIONA | yKaXuTe eAUHUILY €€ U3MEPEHHS U3
crosibua 2.

Cronbern 1 Cronben 2
1.KoandecTBO TEIIOTHI A. JIx

2. JlaBnenue b. M3

3. O0BEM B.B

I'.I1a

2.YCTaHOBUTE COOTBETCTBUE

Cronber 1 Cronber 2

1. IlepBblii 3aKOH TEPMOIUHAMUKHU A. Q=cmAT
2.KoanuecTBO TEIIOTHI, IIOTJIOMIAEMOE b. AU=A+Q
TEJIOM [PU HArPEBAHUU B. A=F s cosa
3. PabGoTa B TepMoniHAMUKE I'. A=pAV

3. Kak n3mensieTcst BHyTpEeHHSISI SHEPTHS UICATBHOTO Ta3a, €CIIM TeMIIepaTypa BO3pacTaeT
A.yObIBaer;

b.Bo3pacraer;

B. He u3mensercs

4. Kakve u3 Ha3BaHHBIX MEXaHU3MOB SBJISIOTCS HEOTHEMJIEMBIMH YacTSAMHM JIFOOOTO Te-
JIOBOTO JIBUTATEJIS

A.TIOpUIEHB;

b.xonoaunpHUK;

B. Harpearenp

5. B kakom mporiecce KOJUYECTBO TEIUIOTHI, IEPEJaHHOE ra3y, paBHO pabOTe, COBEPIICH-
HOU razom?

A. B H30TEPMUYECKOM;

b. B annabartHoM;

B. B uz06apHom.

6. Uemy paBHa paboTa, COBEPIIECHHAS Ta30M IIPU IIEPEXOJIE U3 COCTOSHUA | B cocTosHuE 2.
P.,MNa
gool--L 2
400

> m3

| |
| |
| |
L
[ 2 4 6

A. 0;

b. 3200 JIx;

B. 2400 [Ix.

7. I'a3zy nmepenano konmvecTBo TermnoTsl 300/[>)k 1 BHENTHUE CUJIBI COBEPILIIA HAJl HUM
pabory 100/[>x. YeMy paBHO U3MEHEHUE BHYTPEHHEHN 3HEPIUH rasa.

A.0;

b.100/Ix;

B. 400/1x

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

A. 60%;

b. 40%;

B. 4%.
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Q. BHyTpeHHss 3HEprus WaeaqbHOr0 OAHOATOMHOIO rasza IMpsSMO MHPONOPLUUOHAIBHA
Macce rasad ...

A. MoJsIpHO# Macce.

b. TepmoanHaMuyeckon TeMnepaTrype;

B. paborte rasza.

10. TIlpum cxatuum Ta3a €ro BHYTPEHHSA SHEPTUsl YBEIUUYMBACTCA 32 CUET COBEPILCHUS
MOPIIHEM ...

A. MEXaHUYECKOI SHEPTUH.

b. nBmxeHus;

B. Temnonepenaun

Bapuant 2
1. JI1st KXo BEIMYMHBI U3 CTONIONA 1 yKaXKUTE eMUHMITY €€ U3MEPEHHE U3 CTOJIO0Ia
2
Cromnber 1 Cronber 2
1. PaGora A K
2. TepmomrHaMHuUIecKas TeMIeparypa b. JIxx
3. JlaBineHue B.B
I''Ila
2. Y CcTaHOBUTE COOTBETCTBHE
Cronber 1 Cromnber 2
1. BHyTpeHHsIs1 SHEprus uj. raza A. Q=-Am
2. KonmnuecTBO TEMIOTHI, ITOTI0IIAEMOE b.U = 2* I\r;I] RT
IIPY TUIABJIEHUN B.Q=cmAT

T, -T,
3.KIIJI mgeanbHOro TEILIOBOro ABHMTaTeds [.77= o

H

3. Kak u3MeHsieTcsi BHYTpEHHsISl SHEPTHS, €CJIM TeMIlepaTypa yObIBaeT

A. yObIBaer;

b. Bospacraer;

B. He u3zmensercs

4, PabounM TEJI0M TEIUIOBOIO ABUTATENS SIBIISIETCS:

A. )KUIKOCTB

b. TBepHOE TETIO;

B.T'a3

5. B KaKOM IPOLECCE U3MEHEHUE BHYTPEHHEW SHEPIUU CUCTEMbl PAaBHO KOJUYECTBY
MEePEIAHHON TETIIIOTHI

A. B H30XOpHOM;

b. B annabarHoM;

B.B nzob6apuom

6. Uemy paBHa paboTa, COBEpIIIEHHAs Ta30M IIPH MEPEXOJe U3 COCTOsIHUSA 1 B COCTOS-
HHE 2

A.0

b. 4001x;

B.6001x
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P,Na,
300
200 F-—-7—»

1 2
|
|

100 }

l

|
|
_

1 2 3 vwm

1. I"azy nepenano konuyectBo TermioThl 100 /[ v BHYTpEeHHHE CHUIIBI COBEPIIMIIM HAJl

HuM padoty 300/]x. Uemy paBHO U3MEeHEHHE BHYTPEHHEW SHEPTUH rasa.

A.0

b. 100/1x;

B. 400/1x.

8. TennoBas MalIMHa MOJMYyYaeT 3a UK OT HAarpeBaTesss KonudecTBO TertoTel 100 1x

u otnaet xonoawibHUKy 60/[x. Yemy paBen KII/[ mammHel.

A. 60%;

b. 40%;

B. 4%

Q. Mepoii sHEpruu, moaydyaeMon Win OTIAaBaeMOM TEJIOM B pe3yJibTaTe TEII000MEHa,

CIIY>KUT (Pu3nuecKkas BeJIMYnHa, Ha3bIBaemasl ...

A. paboToil.

b. KoJIM4eCTBOM TEIJIOTHI.

B. MoHOCTEIO.

10. TIIpouecc nepenayn BHYTPEHHEW PHEPrUU O€3 COBEPIICHUS MEXaHUYECKON pabOThI

Ha3bIBAETCA ...

A. paboToii.

b. KOIMYEeCTBOM TEIUIOTHI.

B. Tenoodmenom.

Kpurepun ouenku:

«5» - BBIIOJHEHBI TpaBuiIbHO 10 3am1anui;
«4» - BBITIOJIHEHBI MTPABUJIIBHO 8 - 9 3a1aHuil;
«3» - BBINIOJIHEHBI MMPABUJIBHO 6 - 7 3a1aHNM;
«2» - BBIIIOJHEHBI NPABUJIBHO S5 3a/1aHUN.

ArperaTHble COCTOSIHMS BelllecTBa U (pa30oBble MePexoabl

Bonpocs! 1151 00CyKAeHHs . CTIapEHNUE U KOHICHCAIUs; HACBIIIICHHBIN Map; abCOMIOTHAs U
OTHOCUTEINBbHAS BIAJKHOCTB BO3/1yXa; TOYKA POCHI; KUIIEHUE; KPUTUUECKOE COCTOSIHUE Bellle-
CTBAa; MEPETPETHIM TapP; MOBEPXHOCTHBIA CIIOW XKUAKOCTH; SHEPTUsl TOBEPXHOCTHOTO CJIOS;
OJI>KHUMN MOPSI0K; TOBEPXHOCTHOE HATSHKEHUE; CMauYMBAaHUE; KAIUJUISIPHbIE SIBJICHUS; KPU-
CTaJUTMYECKUE U aMop(HbIE TeNa; MmiacTuyeckas (octaTouHas) aedopmaliis; MEXaHU4eCKHe
CBOMCTBA TBEPABIX TeN; KOYPPUIUEHT JIMHEHHOTO paciiupeHus; KodhGuiurueHT o0bEMHOTO
pacIIMpEeHNs; TUIAaBJIEHUE U KPUCTAIUIA3ALNS.

3aKOHOMEpPHOCTH: CBOMCTBA HACBIIIEHHOIO 11apa; 3aBUCUMOCTbh TEMIIEPATypPbl KUIIEHUS OT
NABJICHUS; OIIPEAECIICHUE OTHOCUTEIBHOM BIIAJKHOCTH BO3ayxa; 3akoH ['yka; nmarpamma
PaCTSKEHUS; TEINIOBOE PACIIMPEHUE TBEPABIX TEI U KUIKOCTEH.

IIpakTHyeckoe NpuMeHeHHe TIEPErPETOro Mapa B TEXHUKE; B MOBCEAHEBHON KU3HU (HU3H-
YECKUX 3HAHMM O CBOMCTBAaX Ia30B, KUJAKOCTEW M TBEPIBIX TEN;, YYeT pacCIIUpEHHUs rasa B
TEXHUKE;
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IpuHIMnel gelicTBUS NPUOOPOB M TEXHUYECKHUX YCTPOWCTB: MPUOOPOB Il Onpeesne-
HUSI BJQXKHOCTH BO3yXa

KauyecTBeHHbIE 3a1a4M:

1 (BIIP). IIpu mpoekTHpOBaHUM OOJIBIIIMX MOCTOB HEOOXOAMMO YUYHUTHIBATH BO3MOXHOCTb
nepenaaa Temmepatyp B npenenax oT —40 °C ngo +60 °C B TeueHue roja. Takue mepenaasl
BBI3BIBAIOT 3aMETHOE M3MEHEHHE OOIIel MIIWHBI MOCTa, U, YTOOBI MOCT HE B3JBIOJIMBAIICS
JIETOM M HE HCIBITHIBAJI MOIIHBIX HAarpy30K «Ha pa3pbIB» 3UMOH, €r0 COCTABJISIOT U3 OT-
JENbHBIX CEKIUH, coeluHss ux OydepHbIMU cowieHeHusMU. Kakoe siBlIEHHWE YUWTHIBAIOT
IpU MPOEKTUPOBAHUU MOCTOB, BBOJI Oy(epHbIe COSTUHEHMUS?

2 (BIIP). 3umoii cTékiia IBUXKYIIETOCS aBTOMOOWJII MOTYT HU3HYTPHU «3allOTEThY JlaXKe B
cyxyro noroay. CTOUT OTMETUTh, YTO YEM MEHBUIE JIFOAECH B CAJIOHE M YEM MEHBIIE OHU
pa3roBapuUBarOT, TEM MEJJIEHHEE Bjara ocefaeT Ha CTEkax. biarogaps KakoMy SIBIEHUIO
MPOUCXOJUT «3aIM0TEBAHUE» CTEKOJ UBHYTPU?

3 (BIIP). B mepechItieHHbIH pacTBOP MOBAPSHHOM COJIM OIMYCTHJIN IIEPCTIHYIO HUTh. Uepes
HEKOTOpPOE BpEeMs Ha HUTH 00pa30BaJIMCh TBEPJbIC YacCTHUIIbI coiiu. Kakoe siBeHue HaOJto-
1aJIOCHh B 9TOM ONBITE?

4 (BIIP). IIpounTaiiTe TEKCT U BCTaBbTE HAa MECTa IIPOITYCKOB CJIOBa (CIOBOCOYCTAHUS) U3
NIPUBEIAEHHOTO CIIUCKA.

JIBa MOJBIX, TEPMETUYECKU 3alasHHBIX IIapa COEAUHEHbI TPYOKOM, Kak MOKAa3aHO Ha PH-
cynke. Bo3ayx u3 mapoB oTkayaH. B BepxHeM miape HaxoauTCs HEOOJBIIOE KOJIUYECTBO
BOJbI. EClM HM>KHUHM ITyCTOM 1Iap NOMECTUTH B )KUAKHUM BO3IyX, TO Y€pE3 HEKOTOPOE BPEMS
BOJIa B BEpXHEM IIape 3aMEP3HET. DTO OOBACHSIETCS TEM, YTO M3-3a OXJIAXKJICHUS] HUXKHETO
mapa B HEM HAaUMHAIOT . DTO BBI3BIBAET B
BEPXHEM IlIape . ITpu 3TOM Temneparypa BOJbI B
BEPXHEM IlIape

Cnucok 0B (CI0BOCOYETAHU )
1) HarpeBaThCs BOJASHBIC MTapbl
2) KOHJACHCUPOBATHCS BOJISHBIC TIAPbI

3) ucnapenue BOAbI ’ ‘
4) moBBINICHNE KOHIICHTPAIIUU BOJISHBIX Ta- '

poB
5) moBbIIIAETCS
6) IOHMKAETCS
7) ocTaéTcs HEU3MEHHOM
5 (BIIP). 'epMeTUyHO 3aKpBITHIN COCY, YACTUYHO 3aMOIHEHHBIM BOJOU, JJIUTEIHLHOE BpE-
Msl XpaHUJICS TP KOMHATHOM TeMreparype, a 3aTeM ObLI epecTaBiieH B XoJloauIbHuK. Kak
U3MEHSTCS B XOJIOJWIBHUKE TUIOTHOCTh BOJASIHOTO Tapa, OTHOCUTENbHAS BJIAXHOCTh U a0-
COJIFOTHAs BJIAXKHOCTh BO3.lyXa B cocyne?
JIns Ka)X0M BEJIMYUHBI ONIPEAEIUTE COOTBETCTBYIOIINUN XapaKTep €€ U3MEHEHUS:
1) yBenuuuTcs;
2) YMCHBIINTCS;
3) He M3MEHUTCS

IImoTHOCTH MApa OTHOCHTEIIbHAS BIIA)KHOCTh AGCOI0THAs BIAXKHOCTb

6 (BITP). CucteMbl TpyO BOJSHOTO OTOILJICHHS BCEr/ia CHAOXKArOTCS pacIIUPUTEIIbHBIM Oa-
KOM, TMPHUCOCIWHEHHBIM K CHCTEME OTOIUICHHsI W cooOmarommmcsi ¢ atmocdepoi. I[lpu
HarpeBaHUM BOJBI B TPyOax OHA YaCTUYHO MEPEXOJNT B PACIIMPUTEIHHBIN 0aK, M TPYOBI HE
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pa3pbiBaeT. Kakoe siBieHHE MOXKET MPHUBECTH K Pa3pblBy TPYO MPU OTCYTCTBUHU PaCIIMpU-
TEIbHOro Oaka?

7 (BIIP). I'a3 HarpeBaroT B 3aKphITOM COCYJI€ C TPOUYHBIMU CTeHKamu. Kak Ha3bIBaeTcs mpo-
1IECC TAKOI'0 HarpeBaHus rasa’?

8 (BIIP). B Tabnuiie mpuBeneHbl TEMIIEPATYPHI TUIABICHUS U KUIIEHHUSI HEKOTOPBIX BEIIECTB
IpU HOPMAJILHOM aTMOC(EPHOM JaBICHUH.

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 IPU TEMIIE-
patype 360 K u HopmanbHOM atMocepHOM JaBiICHUU?

PacuéTHble 3aga4n:

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

2. 3akpeIThlii cocyn oobemoMm Vi = 0,5 M° comepxkut Boay maccod m = 0,5 xr. Cocyn
Harpenu 1o Temmeparypsl t = 147 °C. Ha ckoJIbKO ciaeayeT U3MEHUTh 00BbEM COCya, YTOOBI
B HEM COJEPKAJICS TOJBKO HACBIIMICHHBIN nap? JlaBieHne HACBIIIEHHOTO Iapa IIPU TEMIIe-
patype t = 147 °C paBHO pu,=4,7 * 10° ITa.

3. OTHOCHUTENbHAA BIAXHOCTh BO3JYyXa B 3aKpPBITOM cocyne mpu 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 MpH TeMIeparype t;?

4 (BITP). B xybuueckom MeTpe Bo3ayxa B moMmenieHuu npu temmeparype 18 °C maxoaurtcs
7,7 T BonsgHBIX mapoB. [lonb3ysch TaOMMIEH IIOTHOCTH HACBIIICHHBIX IMApOB BOJbI, OMpe-
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 npezacTaBieH rpaduk 3aBUCUMOCTH TEMIIEpaTypbl cepeOpsiHON AeTa-
JU OT BpeMeHM e€ HarpeBaHusi. MOIIHOCTh HarpeBaresns nocrosiHHa. l[lepBoHayansHO ce-

pedpo HaAXOAUIOCHh B TBEPIOM COCTOSTHUMU.
t,°C |

|
|
|
|
|
|
|
>
L4

" o

P

"
T T

5 10 15 20 25 30 1, mMun

BriOepute aBa BEpHBIX YTBEPXKACHHS, COOTBETCTBYIOIINX JaHHBIM Tpaduka. 3anuiimTe B
OTBETE X HOMEPA.

1) Temmepatypa 1miaBieHus cepedpa cocrapisiet 962 °C.

2) B mpomexxyTok BpeMeHH OT 12 10 18 MUH. BHYTpEHHSISI SHEpPrUs cepedpa He N3MEHSETCS.
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3) st miaBieHus cepeOpsiHOM JieTanu MOTpeOoBaNIOCh 0O0JIbIIEe KOJIMYECTBO TEIUIOTHI, YeM
JUIs alibHEHero HarpeBanus pacriasa Ha 400 °C.

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

5) Uepes 20 MuH. TI0CTIC HaYala HarpeBaHUs cepeOpPO HAXOAMIOCHh B )KUIKOM COCTOSIHHH.

3ama4yu HA MeTOAbI HAYYHOT'O MIO3HAHUA:

1 (BIIP). C momoIIpi0 ICUXPOMETPUUECKOTO TUTPOMETPA MPOBOAMINCH U3MEPEHUSI OTHO-
CUTEJBHONW BJIAXKHOCTU BO3[yXa B IMomenieHuH. [lorpemHocth u3MepeHuil Temneparyphbl
paBHa LIeHE JICJICHUS Kbl TEpMOMETpa (CM. pUC.).

3anuImMTe B OTBETE MOKA3aHUS CYyXOr0 TEPMOMETPA € YUETOM MOTPEIIHOCTH U3MEpeHU. B
OTBETE YKAXKUTE 3HAYCHHUE U MOTPEIIHOCTh U3MEPEHUs CIUTHO Oe3 mpoberna. OTBET mpuBe-
mute B °C.

2 (BIIP). Bam HE00X0IMMO UCCEN0BATH CUITY, HEOOXOUMYIO JJIsl OTPhIBA OT MOBEPXHOCTH
KUJKOCTH, CMAYMBAa€MOT0 3TOW JKHUJIKOCTBIO, TUCKA B 3aBUCUMOCTH OT IIJIOTHOCTH >KHJKO-
ctu. UMeetcs crnenyroiiee 000pya0BaHuE:

— JUHEHKA;

— JICPEBSHHBIN JUCK C KPEIJICHUEM B LIEHTPE;

— HEOTpaHUUYEHHBIN HabOp U3 TPy30B, Macca Kaxaoro 1 r;

— IITaTUB C HUTBIO, OJIOKAMU U MOABECOM JJIs JUCKOB U JIETKOW Yalliel AJis Ipy30B;

— IIATh EMKOCTEH € KUIKOCTSIMU U3BECTHBIX IUIOTHOCTEM.

OnummTe NopsAA0K NIPOBEIECHUS UCCIEIOBaHUS.

B otsere:

1. 3apucyiiTe WM ONMUIIUTE SKCIIEPUMEHTAIBHYIO YCTAaHOBKY.

2. OnuIuTe nopsiioK AeHCTBUM MPU MPOBEICHUN UCCIEA0BAHUS.

3 (BIIP). Yuutens Ha ypoke 3aKpblUl MPOOKON KOOy M Yepe3 MUIAHT MOACOCIUHMI €€ K
KUJIKOCTHOMY U-00pazHoMy MaHOMETPY (CM. pucC.). 3aTe€M OH MOMECTUJI KO0y HaJl OTHEM
CIIUPTOBKHU ¥ OOpaTWJI BHUMAaHUE YUalIuXcs Ha MOKa3aHUs MaHOMETpa.

C kaxoii 1enbto ObUT MTPOBEAEH TaHHBIN ONBIT?
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Tect no Teme «CBoiicTBA MAPOB, )KUAKOCTEH U TBEPABIX TEJ»

Bapuanr 1
1. Ins kaxaoi GU3M4ecKkoil BETWYMHBI U3 CTONONA 1 yKaxuTe equHuIly e€ M3MEpeHHs U3
croJioma 2.

Cronoerr 1 Cronoer 2
1) MexaHnuecKoe HalpsKEHUE A. [Tx
b. K
2) [nomaas MONEpPEeYHOro CEUeHUs B. Ila
3) TepMmoanHaMudecKas TeMIepaTypa | TS

2.B IMpOoLCCCC HAIrpC€BaHUs BCIICCTBO IICPCXOAUT U3 TBEPAOT'O COCTOAHUSA B JKUAKOC, d 3aTCM
razoo0pasHoe. Kakoii y4acTok COOTBETCTBYET MPOIECCY HarpeBaHusl TBEPAOTO Tela
A. 1-2;
b. 2-3;
B. 3-4
T

t

3. Brizensercst wiim nmoriomaeTcs TEIioTa Mpy IUIaBICHUN

A. BbIACTISICTCS,

b. nornomaercs;

B. He BrIEIsIETCA U HE TTOTJIOMIACTCS

4. Kakum u3 nepeuncieHHbIX HIKE CBOMCTB 00s3aTEIbHO 00J1a1aeT KpUCTAILI?
A. TBEpIOCTb;

b. anuzorponus;

B. uzorpornmus.

5. Kakas u3 nmpuBeaEHHBIX HUXKE (OPMYII MPUMEHSCTCS JJII BBIYMCICHUS KOJIUYECTBA
TETJIOTHI, MOTJIOIIAEMOTO TEJIOM IPHU TIJIABJICHUU

A. A= pAV

b. Q=/Am

1
B. p==mnv?
p 30V

6. Ecnu atmMocdepHoe gaBiieHHEe MOBBICUTCS, TO TeMIepaTypa KUIEHUS BOJIBI B OTKPHI-
TOM COCYJIE ...

A. BO3pacrer.

b. ymenbmmnrca. B. He u3ameHuTcs.

1. Kakoe u3 mepednciieHHbIX HIDKE (PU3MYECKHX CBOWCTB KPHUCTAJIA 3aBUCUT OT BBI-
OpaHHOTO B KPHUCTAJIJIC HATIPABIICHUS

1) MexaHnyeckas MpOYHOCTb,

2) BJEKTPUYECKOE COMTPOTUBIICHHE,

3) TeIIONPOBOIHOCTh?

A. Tonbko 1.

b. Tonpko 2.

B. Bce tpu cBoucTBaA.
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8. CpaBHUTE 3HaU€HUSI TEMIEPATYpPbl KUIEHUS BOAbI B OTKPBITOM COCYZE Y OCHOBAHMS
T1 u Ha BepmHe ropsl 1.

A. Ti=T..

b. T1<To.

B. T1> To.

9. Kak u3MeHUTCS BBICOTA MOAHATUS KUAKOCTU B KAMJULIPE, €CIU PaguyC Kalmuuisipa
YMEHBIIUTCS B 2 pa3a?

A. Bo3pacTteT B 2 paza.

b. ymenpmmTes B 2 pasza.

B. He u3meHuTcs.

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

A.o= ¢E B.F:Gml'—zm2 B. pzlmonv2
R 3

Bapuant 2
1. Jlns xaxnoi pu3ndeckoil BETUUYMHBI U3 cToIOUA | yKakuTe eqUHUIYY €€ U3MEPEHUs U3
cTosbua 2.
Cronbern 1 Cronben 2

1) MexaHnuecKkoe HarpsiKeHUe A. JIx

b. H

2) Cuita B. Ila

3) OTHOCHTENbHAS BIAKHOCTH BO3AYyXa I'. %
2. B mpouiecce HarpeBaHusl BEIIECTBO MEPEXOAUT U3 TBEPAOIO COCTOSHUS B KHMJIKOE, a

3aTeM B razoo0paszHoe. Kakoi yuacTok COOTBETCTBYET MPOIIECCY TIABICHUS.
A.1-2
b. 2-3;
B. 3-4
T

\4

3. Boizensiercst iy norjiomaeTcs TEIIoTa Npu KOHASHCAUN

A. BBIICIISCTCS;

b.normomaercH,

B. He BoIICIACTCS M HE HOTJIOMIACTCS.

4, Kakum u3 nepeuncieHHbIX HUKE CBOMCTB 00s13aTeIbHO 00J1anaeT aMopdHoe Tesio?

A. TBEpIOCTb;

b. anuzorponus;

B. uzorponus.

d. Kaxkas u3 npuBen€HHbIX HUXKE (HOPMYJT MPUMEHSIETCS JIsl BBIYMCICHUS KOJIUYECTBA
TEIIOTHI, MTOTJI0N[AEMOTO TEJIOM MPHU HarpeBaHUU

A. pv="lRT
M

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

A. BO3pacrer.

b. ymenbmmrcs.

B. He nusmenurc4.

1. Kakoe n3 mepeuncieHHbIX HIKe (GU3NISCKUX CBOMCTB aMOp(HOTO Tena, HE 3aBUCHT,
OT BHIOPAHHOTO B HEM HATIPABJICHHUS

1) Mexanuveckas MpOYHOCTb,

2) 2JEKTPUYECKOE COMTPOTUBIICHHE,

3) TEeIONPOBOHOCTh?

A. Tonbko 1.

b. Tonpko 2.

B. Hu 01HO 13 CBOWCTB HE 3aBUCHUT.

8. Temnepartypa KureHus BOjbl B OTKPBITOM cocyjie paBHa 95°C. Kako# npu4uHoii 3T0 MO-
KET OBITh BHI3BAHO?

A. AT™MocdepHOe TaBiIeHNnEe HUKE HOPMAJIBLHOTO.

b. ATmMocdepHoe naBiieHHEe BbILIE HOPMAJIBHOTO.

B. Hu onHa u3 nmpuyuH HEBEpHA.

Q. Kak m3meHHTCS BhICOTA MOAHATHUS KUAKOCTH B KANWLISAPE, €CIIH paauyC Kanuuispa
YBEJIMUUTCS B 2 pasa?

A. BO3pacTeT B 2 pasa.

b. ymensmmTcs B 2 paza.

B. He nzmenurcs.

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

A.o =¢F

B.a=5
S
1
B. p==mnv?
p 3 NV

Kpurepun ouenku:

«5» - BBIIOJIHEHBI TpaBUIbHO 10 3anaHuii;
«4» - BBINIOJIHEHBI IPABWIIBHO &8 - 9 3a1aHUM;
«3» - BBINIOJIHEHBI MPABUJIbHO 6 - 7 3aaHUM;
«2» - BBINIOJIHEHBI MPaBUJIbHO 5 3aJaHUM.
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JlaGopaTopHas padora «M3mMepeHne BJIAKHOCTH BO3LYyXa)»

[{ens: M3MEPUTHh OTHOCUTENIBHYIO BIAKHOCTH BO3/IyXa MPHU MOMOIINA TEPMOMETPA, TICUXPO-
MeTpa.

Oo6opynoBanue: TepMomMeTp JdadbopaTopHsiii (10 1000C), Kycodek Mapiu WA BaThl, COCY/ C
BOJIOM KOMHATHOW TEMITEpPaTyphl, ICUXPOMETP, TICUXpOMETpHUIECKas TabuIIa.
[ToaroTOBUTEHHBIC BOMIPOCHI:

1. UTo Ha3BIBAIOT OTHOCUTEIBHOMN BIAKHOCTHIO BO3IyXa?

2. Kak paccuntath OTHOCUTEIbHYIO BIaKHOCTh BO3TyXa?

3. C noMomibIo Kakux mpuOOpoB OMPEESIOT BIAXKHOCTh BO3yXa?

XO/] PABOTBI

1. U3mepbTe TEeMnepaTypy Bo3IyXa B Ki1acce: t cyx
2. CMounTe KycOUueK MapjiM WIM BaThl B CTaKaHE C BOJOW M OOEpHUTE UM pe3epByap Tep-
MoMertpa. [logepkute BiIa)XHbI TEPMOMETP HEKOTOPOE BpeMs B Bo3ayxe. Kak Tonbko mo-
HIKEHHUE TEMITEPATYPBI IPEKPATUTCS, 3AMUIIUTE €T0 MOKA3AHUS: tyy
3. Haiimure pa3HOCTh TEMIEPATYp «CyXOIro» M «BJIAXKHOT0» TEPMOMETPOB M C MOMOIIBIO
MICUXPOMETPUYECKOI TAOIUIBI ONTPENEIUTE OTHOCUTEIBHYIO BIAXKHOCTh BO3/lyXa B KJlacce.
4. Pe3ynbTaThl U3BMEPEHUN 1 BBIYMCICHUN 3aUIINTE B TAOJIUILY:

teyx, °C tyn, °C At, °C 0, %

1. PaGoTa c ICUXPOMETPOM:

A) V3yunTh yCTPOMCTBO MCUXPOMETPA U MPUHIIMIT €70 TEHCTBHSL.

b) [IpoBeputh HaslMuMe BOABI B pe3epByape U Mpu HEOOXOAUMOCTHU JAOJIUTH €€.

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

I') [Tonp3ysach NCUXPOMETPUUECKON TAOIUIIEH, ONIPEACIIUTh OTHOCUTENIBbHYIO BJIAXKHOCTh
BO3/yXxa. Pe3ynbTarhl u3MepeHuil 3aHecTy B Tabnuily. M3yuuTe ycTpoicTBO U MPUHIUIT
NeNUCTBUSL KOHJICHCAIIMOHHOTO TUrpoMeTpa (BUIE0)

BbBIBO/:

KoHnTposbHBIE BOIIPOCHL:

1) MmeeT i1 3HaUCHHME BIAKHOCTH BO3/yXa MPU XPAaHEHUH MUIIEBBIX MPOAYKTOB? ['1ie u
JUTSI 4ero emé HeoOX0IMMO YUUTHIBATh 3HAUYEHNE BIAKHOCTH?

2) Kakue nocieacTBUs MOKET UMETh HAJTUYUE B KYXHE MMOBBIIIEHHOW BIIa)KHOCTH BO3AyXa?
1 .Kako#i map Ha3pIBaeTCs HACHIEHHBIM? UTO Takoe TMHAMUYECKOE PABHOBECHE; TOUKA PO-
ChI?

2.IloueMy mokaszaHusi CMOYEHHOTO TEPMOMETPA MEHBIIIE, YEM CYXOro?

4.Cyxo0H U BIaXHbI TEPMOMETPHI ICUXPOMETPA MOKA3BIBAIOT OJJUHAKOBYIO TEMIIEPATYPY.
KakoBa oTHOcHTENIbHAS BIAXHOCTh BO31yXa?

5. B kakoM ciyuae TemriepaTypa «BIaKHOTO» TepMOMeETpa OyEeT paBHa TEMIIEPATYPE «CY-
xoro»?
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JlabopaTtopHas pabota «3MepeHrne moBEpXHOCTHOTO HATSHKEHUS KU IKOCTH

[{ens paboThI: YOSAUTHCS B CYIIECTBOBAHUH MOBEPXHOCTHOTO HATSYKEHUS KUIKOCTH U HIC-
CJIE0BaTh 3aBUCUMOCTh OBEPXHOCTHOTO HATSKEHUSI )KUIKOCTU OT HPUPOBI TPAaHUYAIITUX
cpen.

OO6opynoBaHue:

1) Tpu kpucTaIU3aToOpa;

2) cocyn ¢ AUCTUILTUPOBAHHON BOJIOM;

3) MBUIbHBIN PacTBOP BOJIbI;

4) pacTBOp caxapa B BOJIC;

5) ABe YKMCTHIC TUTIETKH;

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

7) mpoOupKa ¢ KpolkaMu IpoOKaMH.

[ToaroroBUTENBHBIE BOIPOCHL:

1. Kakumu cBoiicTBamMu 0071a71a€T MOBEPXHOCTHBIN CIIOM KHIKOCTH?

2. UTo Ha3BIBACTCSI MOBEPXHOCTHBIM HATSKEHUEM KUIKOCTH?

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

XO/Jd PABOTbI

1. Hamelite B OIMH M3 KPHUCTAJUIM3aTOPOB AUCTUIUIMPOBAHHYIO BoLy. Ha €€ moBepxHOCTH
HACBIIIbTE KPOUIKM HATEPTOM MPOOKU TakK, 4TOOBI OHM POBHBIM CJIOEM IMOKPBUIM MOBEPX-
HOCTh. C MOMOIIBIO YUCTOW MHUIETKH BBEAUTE HAa CEPENUHY MOBEPXHOCTU BOJBI HEOOJIb-
IIYIO KaIlJII0 MBUIBHOTO pacTBopa. Kak mpu 3ToM BeayT ce0si YaCTUUKH MPOOKH?

2. Hanelite BO BTOpOW KpPUCTAUIM3AaTOP AUCTUIUIMPOBaHHYIO0 Boay. Ha cepenuny e€ mo-
BEPXHOCTH TOJIOKUTE HEOOJbIIYIO JIydnHy. C MOMOIIbIO MUMETKH BBEUTE BOIU3M JTyUHH-
KU pacTBOp MbuIa. Kak npu 3ToM noBeaéT ceOs TydrHKa?

3. Hanelite B TpeTuil KpUCTAUIM3ATOP IUCTHUILIMPOBaHHYIO Boay. Ha cepennny e€ moBepx-
HOCTH MOJIOKUTE HEOObIIYIO0 JTydruHYy. C MOMOIIbIO YUCTOW MUIETKU BBEAUTE BOJIM3M JIy-

YUHKU pacTBop caxapa. Kak mpu 3tom noBeaET ceOs TyuynHka?
BbBIBO/I:

KoHTpoapHBIE BOITPOCHL:

1. Kak n3mMeHuTCs cujia MOBEPXHOCTHOIO HATSKEHUS BOJIbI IPU PACTBOPEHHUH B HEMl MbL1a?
I'ne ato ucnonwzyercs?

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

BAPUAHT Neo2

[Tpubopsr 1 MaTepuasbl: BEChI C TUPSIMHU, CTaKaH, IITATUB, TPOOUPKA C MECKOM, ITAHTCH-
UPKYJIb WJIA WU3MEPHUTENbHAS JIMHEHKA ¢ MIJJTUMETPOBBIMU JEJICHUSMHU, JUCT OyMmarw,
MIPOBOJIOYKA WJIM TPOBOJIOYHAS PAMKA HA HUTSIX.

Xona paboThl.
1. 3axkaTh Bechl B JIanke J1ad0paToOpHOTO IITATUBA.
2. IlpuBsi3aTh K OHOW M3 YallleK BECOB HUTH C MOJABEIICHHOW PAMKON U YpPaBHOBECHUTH Be-
ChI NECKOM (IIECOK ChINATh Ha JIUCT OyMaru, MOJIOKEHHBIN Ha YaIIKy).
3. J1o0uThCs rOPU30HTATIBLHOTO TOJIOKEHHS PAMKH.
4. Tlox yamko#l yCTaHOBUTH CTaKaH C TUCTUJUTMPOBAHHON BOJION TaK, YTOOBI MTOBEPXHOCTh
BO/JIbI HAXOJIWJIACh OT PAMKH Ha paccTosiHuu 1-2 cMm.
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5. OCTOPOXKHO OIYCTUTh PAMKY PYKOH TakK, 9TOOBI OHAa, KOCHYBIIIMCH BOJIBI, ITPHIIUTLIA» K
HEW.

6. O4eHb OCTOPOKHO TOOABIATH TIECOK IO OTPHIBA PAMKHU OT IIOBEPXHOCTH BO/IBI.

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

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

9. Boruncnute KOIPQGUIUMEHT MOBEPXHOCTH HATSKEHHS BOJBI MO ¢opMmyne: G = =

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 TAOJIMYHON BETMYMHEI.

11.  OTBeTUTh HA KOHTPOJIHHBIE BOMPOCHI.

A) Tlouemy OBEPXHOCTHOE HATSXKEHUE 3aBUCUT OT POJIA KUIKOCTH?

b) [Toyemy 1 Kak MOBEPXHOCTHOE HATSKEHUE 3aBUCUT OT TEMIIepaTypbl?

B) YUto nazbiBaroT kanuuisipoM? [IpuBectu npumepsl

12.Ecnu BHECTH B 1J1aMs ra30BOM TOPETIKU KOHEI TOHKOM MEIHOW MPOBOJIOKH, TO OH, Yepe3
HEKOTOPOE BPEMsI, HAUHET IUIABUTHCS.

13.Kakyto ¢hopmy OyaeT mMpuHUMATH PACIUIABICHHBIN KOHEIl POBOJIOKU U MOYeMy?

14 BeH3uHOBBIE KanMWUISIPHbIE (PUIBTPHI MPOMYCKAIOT OCH3UH, HO HE MPOMYCKAIOT BOIY.
Kaxkas u3 3Tux *x’ugakoctei 1omkHa cMaunuBaTh GuibTphl? [Houemy

JlaGopaTopHnasi padora «3yuenne gedpopManuu pacTsizKeHUS»

Ilenb paboThl: HAYYUTHCS, IKCIEPUMEHTAIBLHO, OMPEACNISTh MOAYJb YIPYTOCTU PE3UHBI
(momynb FOHra) metonom nedopmaiiuu pe3uHOBOTO IIHYPA.

Ob6opynosanue: [lITaTuB ¢ 3axxumom; Pe3uHoBsIil miHyp; [IBa-TpH rpy3a u3BECTHOM MacCHhI;
N3mepurenvHas TUHENKA.

TeopeTnueckast cripaBka

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

Al -1,

Mexanuueckoe HanpsbkeHue: ,_F  OTHocuTenbHOE yanuHeHue: € = VR,
S 0 0

0—1,

F
[ToncraBuB 3TH 3HAYEHUS B 3aKOH | 'yKa, MBI ITOJTyYUM: 5= E

Xox padoThI:

1. TloaroToBUTH TAOJIUITY IJIsl 3AMMCH U3MEPEHUI M BRIYMCICHUM.

Ne | Ilnomane | Paccrosinue | Paccrosinue mo- | Jedpopmupy- | Moayns ynpy-
n/m | momepey- | MeEXAy OT- cie nedopma- o1as rocTu
HOTO Ce- MeTkamu Lo 1 £ (M) Harpyska F 5
YeHUSI (m) (H) E (H/M)
HIHypa
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(m?)

1.

2. CoOpaTh dKCIEPUMEHTAIBHYIO YCTAaHOBKY:

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

4. IlonBecuts AehOpMaIMOHHYIO HArpy3Ky K pe3MHOBOMY LIHYPY, 3aKpEIUIEHHOMY Ha IITa-
THUBE.

5. U3meputsb paccrosiue € Mexay mrpuxaMu A U B pacTsHyTOM COCTOSIHUU U ONPEICINUTD

Harpysky F.
6. Berauciute Mozyis FOHra (Mozysis ynpyrocta) o gopmyite: . F -4, F-l,

s.(z—eo):;;izz_(f_zo)

7. 3anucaTh Bce Pe3yJIbTaThl U3BMEPEHUN 1 BBIYMCIICHUN B TaOJIHILY.
8. IToBTOpUTH OMBIT ¢ Apyroi Harpy3koi F, u Berunciuts Ey.
E +E,
2
10. Onpenenuts NOrPEUIHOCTh U3MEPEHUN U BeluucieHui: —abcomoTHas: AE = | E;, — E |=

9. Onpenenutsb cpegHee 3Ha4eHUE MOy YIIPYTroCTH Ep ! Ep =

AE
— OTHOCUTEIIbHAS: 6 = ?

11. Cnenatp BbIBOA O mpojaenaHHON padbote. Kak MOAysb yIpyrocTu XxapakTepusyeT conpo-
TUBJISIEMOCTh MaTepuasa?

12. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

12.1 Yo Takoe nedopmariusi?

12.2 Kakyto nedopmanuio Ha3pIBalOT yHIpyrom?

12.3 Kakue cyniecTByOT BUbI yIPYrux nedopmanuii?

12.4 Yrto Ha3bIBalOT MeXaHUYEeCKUM HampsikeHuem? (Onpexaenenue, hopmyia, €1.1U3M.)
13.Kak nposBIsItOTCS HAaNPSKEHN S, BOSHUKAIOIIKE PU CBapKe?

14 . Kakumu criocob0aMu UCTIPABISIOT IeOpMUpPOBaHHbBIC AeTaIN?

KontpoJuabHasi padora «MoJiekyasipHas GU3NKA U TEPMOTUHAMHKA))

I Bapuaunr

1. CkoBKO MOJIEKYJ COAEPKUTCS B OHOM MOJIE BOAOpoa?
A. 6107

B.1210%

B. 6+ 10%

[.12+10%

2. YeMy paBHA MOJISIpHasi Macca cepbl?
A. 0,016 xr/mMoJIb
b. 0,032 kr/mo0b

B. 0,064 kr/momab
I'. 32 xr/moib

3. Kak nu3meHmnoce gaBjieHue UaeabHOIO ra3a, €Clii B JaHHOM 00beMe CKOPOCTh Kax-
JI0M MOJIEKYJIbl yIBOUJIACH, @ KOHIIEHTPALIMS MOJIEKYJ OcTajgach 0€3 U3BMEHEHHUs ?

A. yBenuuuioch B 4 paza

b. yBennuuiocs B 2 paza

B. He u3MEeHUI0Ch
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I'. ymenbimioch B 4 paza

4. CpenHsst KWHETUYECKAsk SHEPTHSI MOJIEKYJ OJHOATOMHOI'O W€aIbHOIO ras3a Inpu
YMEHBIIIEHNU aOCOMIOTHON TeMIepaTyphsl B 2 pasa...

A. yBenmnuuiack B 2 pasa

b. yBenuuunace B 4 paza

B. ymenpmmnace B 2 pasza

I'. ymenbLIniach B 4 pasa

5. Kakoe 3HaueHue temrneparypsl no mkaie Lleascus coorBercTByeT Temmeparype 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-u300apHbIi.

E. 1-uzorepmuyeckuid, 2-u300apHBbIii.

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

A. yBemuuuiocs B 3 pasa b. yBenuuuiocs B 9 pa3

B. ymensmmiocs B 3 pasa I'. HEe U3MEHUIIOCh

9. BHyTpeHHsIs SHEprusi OJHOATOMHOI'O UAEAILHOTO ra3a MPH MOBBIIIEHUHN €ro a0COIII0T-
HOM TeMIiepatypsl B 2 pasa...

A. yBenuuuBaetcs B 4 paza

b. yBenmnmunBaercs 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 coctossHue 27 gl
A. 8 x]JIx 31y e
B. 8 JIx .

I'. 6 JIx

11. PaGouee Teno TEmI0BOM MalTMHBI IOTYYMIIO KOJTHMYECTBO TEIIOTHI, paBHOE 70 K/[XK.
[Ipu 3TOM XOJIOAMIIBHUKY NTEPENAHO KOJMYECTBO TEILIOTHI, paBHoe 52,5 k/[x. KII/] Takoi
MAalIUHbI

A 1,7%

b. 17,5%

B. 25%
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I'. 100 %

12. YcTa"HoBuUTE COOTBETCTBHE

12. YcTraHOBUTE COOTBETCTBUE MEXKIY OCOOCHHOCTAMH MPUMEHEHHUS TIEPBOTO 3aKOHA
TEPMOJMHAMMUKH K PA3JIMYHBIM H30ITPOLECCAM M HA3BAHUEM M30MIPOLIECCA.

OcoO6eHHOCTH TPUMEHEHUS TIEPBOTO Ha3zBanue npouecca
3aKOHA TEPMOJUHAMUKHU 1. u3oTepmuyeckuit
A. Bce mepelaHHOE Ta3y KOJIMYECTBO | 2. M300apHbIN
TEIJIOTHI UAET Ha COBEpIIeHUE pabo- | 3. U30XOPHBIN

Thl, @ BHyTPEHHSS SHEPIus raza ocra- | 4. aaguaOaTHBIN
eTcst 0e3 U3MEHEHUS.

b. Bce nepenanHoe razy KOJam4ecTBO
TEIJIOTHI UAECT HA U3MEHEHNE BHYT-
PEHHEW dHEpruu rasa.

B. n3MeHeHue BHYTpEHHEW SHEPTUN
ra3a IIPOUCXOJUT TOJIBKO 3a CYET CO-
BepUIEHUS pabOThI, TaK KaK TEIMI000-
MEH C OKPYKaIOIIUMU TEJIAMH OTCYT-
CTBYET.

13. Pemure 3a1auy

13. 13 GamioHa co cKaThIM BOJIOPOJIOM eMKOCThIO 1011 BCieACTBHE HEUCITPAaBHOCTH BEH-
T yrekaet ra3. [Ipu temneparype 7°C maHoMeTp nokaseiBai aaBieHue 5-106 I1a. Ye-
pe3 HeKoTopoe Bpems nipu Temrieparype 17 °C MaHOMETp MOKa3bIBAJI TAKOE K€ IABJICHUE.
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 OJHOM MOJI€ KHUciopoaa?
A. 64105

B.12+10%

B. 6 ¢ 10%®

[.12+10%

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

b. apron

B. 6pom

I'. TanTan

3. Kak nu3meHmIoch gaBiaeHue UaeabHOTO Ta3a, €CJIM B TAHHOM 00heMe CKOPOCTh KaX-
JI0M MOJIEKYJIbl YMEHBIIIMIIACH B 2 pa3a, a KOHIIEHTPAIIUS MOJIEKYJI OCTallach 0€3 U3MEHe-
HUs?

A. yBenuuuiocs B 4 paza

b. yBenuuusnocs B 2 pa3a

B. HEe uzmenunoch

I'. ymenpmmiocs B 4 pasa

4. AOcostoTHast TeMIiepaTypa ra3a yBeauuuiach B 2 paza. CpenHsisi KHHeTUYeCKast SHep-
I'Ysl TOCTYNATEIbHOTO IBHXKEHHSI MOJIEKY. . .

A. yBenuuumiach B 2 pasza

b. yBenuunnace B 4 pasa

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

5. Kakoe 3HaueHue TeMreparypbl o aOCOMIOTHON IIKale COOTBETCTBYET Temmeparype 27
°C nmo mxkane lenscus?

A. 327 K.

b. 300 K.

B. 273 K.

I'. 246 K.

6. [Iporiecc U3MeHEHHUs 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-u300apHbIil, 2-U30XOPHBIM.

B. 1 u 2-u30x0pHSbIil.

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

E. 1-uzorepmuyeckuii, 2-u300apHBIi.

8. AOcoitoTHas TeMIneparypa 0JTHOTO MOJIsl MI€aIbHOTO ra3a yBeJInYuIach B

2 pa3a, a 00beM yMeHbIIWICS B 2 pa3a. Kak u3MeHn10ch npu 3TOM JaBjieHue ra3a?
A. yBemmuuiocs B 2 pasa

b. ymenpmmnocs B 4 pasa

B. yBennumiiocs B 4 pasa

I'. He UI3MEHWIOCH

9. BHyTpeHHsI4 SHEpTUsi OJHOATOMHOT'O UJEaNbHOTO ra3a npy MNOHMKEHUH ero adCotoT-
HOM TEMIIEpATypHI 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 coBepiiaeTcsi ra3oM IpH Mepexoie ero us3
cocrosiHus 1 B coctostnue 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 KonnaecTBO TerioTel paBHo 1000 MJIx, a mone3Has padora cocrapisieTt 400
M]Ix?

A.4%

b. 25%

B. 40 %

I'. 60%

82




12. YcTra"HoBuTe COOTBETCTBHE

12. YcTanoBuTE COOTBETCTBUEC MCIKIAY OCOOCHHOCTSIMH INPUMCHCHUS IIEPBOTO 3aKOHA
TCPMOAMHAMUKH K Ppa3JIMIHBIM U30IIPOOCCCAM M HA3BAHHMEM M30IIPOonccca.

OcobenHocTu npuMeHeHus nepporo 3a- | Hazpanue mpoiiecca

KOHa TEPMOJIUHAMUKHU 1. u3oTepmuyeckuit
A. Bce nepeaHHOe ra3y KOJIn4eCTBO 2. n300apHbIi
TEIUIOTHI UIET HA U3BMEHEHUE BHYTPEH- | 3. N30XOPHBIN

HEW DHEPIUM rasa. 4. annabaTHBIN

b. n3MeHeHne BHyTPEHHEH SHEPTHH ra-
3a MPOUCXOIUT TOJIBKO 3a CYCT COBEP-
IICHUS pabOThI, TaK KaK TEIJI00OMEH C
OKPY KaIOIIUMH TEJIaMHU 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 nipu aasiennn 2 Mlla u temneparype 27 °C. Ilocne narpe-
BaHus Ha 50 °C B cocyne ocranach MojoBrUHA raza. OnpeaenuTs yCTaHOBUBILIEECS daBiie-
HUE.

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

2 3 4 5

Pa3znen 3. JaekrpoguHamMuKa

DJIeKTPUUYECKOE MMOoJIe

Bomnpocs! Ajis1 00Cy:KAeHHMS: DIIEKTPUUECKHUE 3apsbl; dJIEMEHTAPHBIN JJIEKTPUUYECKHUN 3a-
PAL; DIEKTpUYECKasl MOCTOSHHAS; AIEKTPUUYECKOE MOJIE; HANPSKEHHOCTDh AJIEKTPUYECKOTO
noJist; paboTa CUJl JIEKTPOCTATUYECKOTO MOJISl; MOTEHIMAI; pa3HOCTh MOTEHIIUAIOB; SKBU-
MTOTEHIHAIBHBIE TOBEPXHOCTH; DJIEKTPOEMKOCTh; KOHAEHCATOPBI; COEINHEHUE KOHIEHCATO-
poOB B Oatapero.

PDu3uyecKue ABJICHHUA: IIPOBOAHUKU B DJIEKTPUUECKOM II0JIE; AUNIEKTPUKU B DJIIEKTPUUE-
CKOM I10J1€; MOJIAPU3ALUA JUIIIEKTPUKOB.

3aKOHOMEpPHOCTH: 3aKOH COXpaHEHHUs 3apsAna; 3akoH KylioHa; onpeneneHue HanpsKEHHO-
CTH; HaNpsDKEHHOCTH MMOJI TOYEYHOTO 3apsiia; MPUHLMUII CYNEpHo3uluu nojeil; gpopmyna
paboThl CUJT AIIEKTPOCTATUYECKOTO TOJIS; OMpEesIeHnEe MOTeHIIMaa; ONnpeAeieHue Hanps-
JKEHHUsI; CBA3b MEXy HANPSHKEHHOCTBIO U PA3HOCTHIO MOTEHIUAIIOB AJIEKTPUYECKOTO MOJI;
ornpezaeneHnue EMKOCTH KOHIeHcaTopa; (opMyiaa EMKOCTH IJIOCKOTO KOHAEHCATOPA; 3aKOHbI
NOCJEN0BATENBHOTO U MApPAJUIEIBHOIO COEIMHEHUS KOHAEHCATOPOB; SHEPIHUsSl dJIEKTpUYE-
CKOT'0 TOJIAA 3apPSKEHHOIO KOHAEHCATOPA.

IIpakTHyeckoe NpUMeHeHHue KOHACHCATOPOB.

Dusuyeckue onbIThi: onbIT KynoHa

KauectBennsie 3a1auu:
1 (BIIP). [IpounTaiiTe TEKCT U BCTaBbTE€ Ha MECTO MPOIYCKOB CJIOBA (CIIOBOCOYETAHUS) U3
MPUBEIEHHOIO CIIUCKA.
JIyist mccnenoBaHus IIEKTPU3AIMN TET BO3bMEM MEJIKO Hape3aHHYI0 OyMmary, CTeKJISTHHYIO
MaJio4uKy U KycoK miénka. Eciiu HaTepeTh CTEKISHHYIO HNaJlO4yKy O IIENK, a 3aTeM MOJHECTU
eé K MEJIKO Hape3aHHbIM OyMakKam, TO Ha0JII01aeTCsl
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OTO B3aUMOJICUCTBUE
OOBSCHSIETCS DTICKTPU3ANKMEH KYCOUYKOB OyMaru moCpeCTBOM . O0B-
SCHSIETCS JIEKTPHU3aLMs [epepacipeieIeHUEM MEXIY
TeJaMU WK BHYTPH Tea.
2 (BIIP). IIpouuTaiiTe TEKCT U BCTaBbTE€ Ha MECTO MPOITYCKOB CJIOBa (CIIOBOCOYETAHMS) U3
MPUBEIEHHOTO CIIUCKA.
JIns u3y4yeHus dIEKTPUYECKUX CBOMCTB CTEPKHSI MPOBEAEM CIEAYIONIMH ONbIT. Bo3pMEM
nBa snnekTpoMerpa. ONMH U3 HUX 3aps/iuM, a APYroi, HA000POT, pa3psiAuM (CM. pHC.).

l 5]
HaIICB IIPOPC3NHCHHYIO IICPYATKY, BO3bMEM CTCPIKCHb U COCAMHHNM C ITOMOIIBIO HCI'O IIaPhbI
QJICKTPOMCTPOB. Pe3una saBisieTcs AUBJICKTPUKOM M BBIIIOJHACT POJIb HU30JIATOpAa MCIKAY

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

CTCPKHCM IIAapOB JJICKTPOMCTPOB COBCPIICHHO HHYCIO HC ITPOUCXOIUT. To ectb BTOpOﬁ
QJICKTPOMCETP OCTa€TCs HC3apsAKCHHBIM. 910 00BsACHICTCS TCM, qTo

1 2
CHOucoK CJI0B M CJIOBOCOYETAHUI
1) npoBOHHUK
2) AUBIEKTPUK
3) maTepuan
4) BewecTBoO
5) OpOBOJTHUKYU MTPOBOMAST IICKTPUUECKHUI 3apsl
6) IUDJIEKTPUKA HE IPOBOJST AINEKTPUUECKUI 3apsia
7) CTEpIKEHB IIEKTPU3YETCSI PU CONMPUKOCHOBEHUU
3. BO CKOJIBKO pa3 YBEJIMUUTCS CHJIa IPUTSKEHUSI MEXKY ABYMS TOUCUHBIMU 3apsiiaMu, €cC-
JI1 MOJyJIb MIEPBOTO 3aps/ia YBEJIUUUTh B 2 pa3a, a paCCTOSIHUE MEXKy HUMU YMEHBIINUTH B 3
paza? BennunHa BTOPOro 3apsiia OCTa€TCsl HEU3MEHHOM.
4. Touka B nexutr B cepenune otpe3ka AC. HenoaBukHble TOUYEUHBIE 3apsi]ibl
+ g 1 —2( pacnojoxeHsl B Toukax A 1 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 MPOMYCKOB CJIOBA (CJIOBOCOYETAHUS) U3
NPUBEIAEHHOTO CIIUCKA.

[Ipu memoHCTpary CBOWCTB BO3AYIITHOTO KOHJIEHCATOpa (CM. pUC.) OJHA U3 €T0 OOKJIaI0K
OblIa coeqMHEHa CO CTEPIKHEM U 3apshKeHa, a
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Ipyrasi, IPUKpEIJIEHHAs: K PYYKE U COeMHEHHAs C 3a3€MJIEHHBIM KOPITYCOM, TaKXkKe OKa3a-

J1aCh 3apsKEHHOM BCIEACTBUE SBJICHUS . IIpn

BBCJICHUM B IIPOCTPAHCTBO MEXKAY IUIACTMHAMM JIMCTA IUIEKCUIJIACa CTPEJIKA OIyCTUIIACh,

IIOTOMY 4TO EMKOCTh CUCTEMBI JBYX IIJJACTHH, pa3aenEHHbIX
, YBEIINYUIIACh.

Crucok cioB (ciaoBocoyeTa-

HUMN)
1) ranbBaHOMeETpa

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

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

6) IUBIEKTPUKOM

6. (BIIP). [Tonomy MeTayuimueckoMy TeTy Ha U30JUPYIONIEH MOJCTaBKe (CM. PUC.) COOOIIEH
MOJIOKUTENIbHBIN 3apsii. KakoBO COOTHOIIIEHUE MEX Ty OTEHIIMaIaMu ToYeK A u B?

B

Pacuérnble 3anauu:

1. JIByM OMHAKOBBIM IIApHUKaM COOOIIMIIM OJIMHAKOBBIC 3apsibl 1o q = 2,0 ¢ 10 Kit u mo-
MECTWJIM X Ha paccTosiHue T = § cM. Onpenenure crity KyioHa, A€MCTBYIOIIYIO Ha NTEPBBIN
HIapuK.

2. DIIEKTPOH BJIETAET B 3JIEKTpUueckoe nojie Hanpsuk€HHocThio 500 kB/M. Uemy paBHa Ky-
JIOHOBCKasl CUJIa, IEMCTBYIOMIAs HA AIEKTPOH?

3. ToueuHblid 3apsia CO3MAET B TOUKE, YAATEHHON OT HETO HA PACCTOSIHUE 5 CM DJICKTpUYE-
cKkoe nose Hanpsbk€HHOCThIo 90 B/M. Uemy paBeH Moayiib 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 U SJIEKTPOHOM B TOUKE, SIBIISIONICHCS CEPEMHON OTpe3Ka,
KOTOPBII COEIUHSIET 3TU 3aPSJIbI.

5. YUemy paBHa pabota A, coBepinaeMas OJHOPOJTHBIM AJIEKTPUIECKUM TOJIEM MPHU TTEPEHOCE
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 MOJKIIOUEH K HCTOYHUKY HanpsikenreM 100 B. EmMkocTs koH-
nencaropa coctasisier 0,25 Mx®. Onpenenure 3apsa KOHASHCATOPA.

8. [1mockuii BO3yIIHBIM KOHASCHCATOP COCTOUT M3 00KIIaI0K miomaaso 0,02 M2, OOKIaIKH
HaxoxasaTcs Ha paccrossauu 0,9 cM apyr ot apyra. Onpeaenute EMKOCTh 3TOr0 KOHIAEHCATO-

pa.
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9. JIa konaencaropa emkocTsiMu C u 4C coeauustoT. Onpenenure EMKOCTb MOTyYUBIICH-
cs1 baTapeu KOHJIEHCATOPOB B CITydasiX:

1) mocnenoBaTeIbHOTO COCTMHEHUS;

2) mapajuieaIbHOTO COEITMHEHHS.

10. Konaencaropy, éMkocTh koToporo paBHa 0,5 Mx®, coobmmnu 3apsa S MxKi. Onpene-
JIUTE SHEPTHUIO IEKTPUUECKOTO MOJIsl KOHJIEHCaTopa.

3a7a4n Ha METOAbl HAYYHOTO MTO3HAHMUS:

1 (BITP). Jlns mpoBeeHUsI ONbITa YYUTEIb B3SUT CTEKIISHHYIO MAJIOUKY, JIUCT OymMaru u 0y-
MaKHBIW CYJITaH, 3aKpeIUIEHHBIN Ha KEJIE3HOM CTep)kHe. TpeHrueM o JUCT OyMaru oH 3aps-
JIUJT CTEKJISTHHYIO MaJIOUKy, a 3aTeM JIOTPOHYJICA €10 /10 OyMa)kHOro cyntaHa. [lamee oH 00-
paTiil BHUMAaHUE Ha TTOBEICHUE MTOJOCOK CyJITaHa MpHU MOJHECEHUHN OJHOMMEHHO 3apsKEH-
HOM ITaJIOYKH.

Kaxkoii BBIBO MOHO OBLIO ClI€IaTh U3 JAHHOT'O OmbITa?

2 (BIIP). Ha pucynke npejcTaBjieHa YCTaHOBKA IO M3YUYEHUIO CBOMCTB IJIOCKOTO KOHCH-
caropa. IlimacTuHbl KOHIEHCATOpa MPUCOCAUHSIOT K JJIEKTPOMETPY, KOPILyC KOTOPOro 3a-
3eMJIEH. HasneKTpu30BaHHONW NAJOYKOW KacaroTcs IUIACTUHBI KOHAeHcaTopa. llpum stom
KOHJICHCATOp MPUOOPETET HEKOTOPBIM 3apsifl, a PICKTPOMETpP OyAET MOKa3bIBaTh Pa3HOCTh

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

" S 7/&\. ./ll\

— =

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

Nwmeetcs cneayroniee 000py10BaHUE:

— BJIEKTPOMETD;

— TUIACTUHBI Ha TMOJICTaBKaX, 00pa3yrolue MI0CKUH KOHJEHCATOP;

— 200HUTOBAS TAJOYKA U MIEPCTh JJIs1 COOOIICHHS KOHACHCATOPY YIECKTPUIECKOTO 3apsiia;
— IUJIACTUHBI U3 CTEKJIA U MOJUCTUPOIIA;

— COEIMHUTEIbHBIE TPOBOJIA.

B otsere:

1. Onuimre 3KCepUMEHTAIBHYIO YCTAHOBKY.

2. OnuiuTe NopsAI0K NeUCTBUN MIPU MIPOBEAECHUU UCCIIEIOBAHUS.
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Tect Mo Teme «IJTEKTPOCTATHKAY»

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, motepsBIIce AINEKTPOH, IPHOOPETALT ... A) snekTpu3zanus
2) Co3naHue JIEKTPUYCCKOTO 3apsijia Ha Teje, 3T0... b) mpuTsaruBaroTcs
3) YacTuIipl, IMCIOIIHE 3aps]] OJJHOTO 3HAKA ... B) orrankuBaroTcs

I') oTpuLiaTenbHbIN 3apsi

J1) NONOKUTENBHBIN 3apsij
2. J1ns kaxaou (pU3M4ecKoil BENTWYUHBI U3 CTOJIONA | yKakuTe eMHULY €€ U3MEpPEeHUs U3
cronbua 2.

1) DnexTpUYECKuit 3aps A)B
2) HanpsokéHHOCTh b) Kn
3) IMoTtennuman B) ®
) A
3. st kaxaon (Gu3nvecKoil BeMMUrHbI U3 cTosiona 1 ykaxkure e€ hopmyny u3 cTouona 2.
2
1) PaGora mosist 1o nmepeMenieHuo 3apsiia A)W = CL2J
2) Hanpsox€HHOCTD 3JICKTPUIECKOTO TIOJIS B)Ap= A
q
3) DHeprus MEKTPUICCKOTO OIS B) E :%
0|
F =k lrz 2
JI) A= —AW
bnok b

NucTpykius o BeimonHeHuto 3agannid Ne4-Nel0.

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

4. JIse cdhepsl paBHOTO panuyca umeroT 3apsasl +10 Koo u — 2 Ko coorBerctBenHo. Kakumu
CTaHyT 3apsibl Ha cepax Mmocie UX COCTUHECHUS MPOBOJTHUKOM?

A. 2 K.

b.4 Ku.

B.8 Kn

5. Kak usmenurcs cuna KyJIOHOBCKOTO B3aMMOJICHCTBUS IBYX TOUEUHBIX 3apsiOB MPU yBe-
JMYEHUU OJTHOTO M3 HUX B JBa pa3a?

A. YBenuuurcs B 2 pasa.

b. YMensmutcs B 2 pasa.

B. YBenmuuutca B 4 paza

6. Kak W3MeHUTCS cuja KYJOHOBCKOIO B3aUMOJCHCTBHUSI MPHU YMEHBUICHUU PACCTOSHUS
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MEXKy 3apsigaMu B 3 paza?

A. YMensbutcs B 3 pasza.

b. YMenpmures B 9 pas.

B. YBenmuuurca B 9 pas.

7. Hanpsk€HHOCTB 3JIEKTPOCTATUYECKOro MOJIs ONpeIeeHa ¢ MoMOoNIbIo 3apsaa q. Kak us3-
MEHUTCSI MOJTYJIb HAPSKEHHOCTH, €CJIU 3apA]l (| yBEIUYUTH B 3 pa3a?

A. YBemuuurcs B 3 pasa.

b. YMensmutcs B 3 pasa.

B. He uzmenurcs.

8. MoryT i1 IMHUY HANPSKEHHOCTH JIEKTPOCTATUYECKOTO TMOJIsI epeceKaThes?

A. Jla.

b. Her.

B. B 3aBucumocTH OT 3HaKa 3apsaa, KOTOPbIA CO3AAET JIEKTPOCTATUIECKOE TOJIE.

9. Kak M3MEHUTCS JIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa MPH YBEIWYCHUH 3apsijia Ha
IJIaCTUHAX KOHJEHcaTtopa B 2 pasza’?

A. He uzmenurcsi.

b. Ymenpmnres B 2 pa3sa.

B. YBemuutcsa B 2 pasa.

10. Ha xoHzmeHcaTope yBeIWYWIH 3apsl B 3 pa3za. Bo CKOJIBKO pa3 M3MEHWIACH SHEPrusd
KOHJEHcaTopa?

A. YBennuniiacs B 3 pasa

b. YBennuunacs B 9 pa3

B. Ymenbmunace B 3 paza

biok C

Nuctpykius o BeimonHeHuto 3aganuid Nel 1-Nel5.

B cooTBeTcTByIOIIYIO CTPOKY OJIaHKa OTBETOB 3allMIIMTE KPAaTKUH OTBET Ha BOMPOC, OKOH-
YaHUE NPeJI0KEHUS WU POy IIIEHHbIE CI0BA.

11. B 3aMkHyTOM cucTteMe aiaredpandeckasi Cymma 3apsoB BCEX YACTHUI OCTAETCH. ..

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

13. DnexTpuyecknil 3apsa, pasMepbl KOTOPOr0O HAMHOTO MEHBIIIE PACCTOSHUS, HA KOTOPOM
OH paccMaTpUBAETCs, HA3bIBACTCH. . .

14. PaGoTa 1moJist o NMepeMeNieHuo 3apsijia 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»;

BEpHBIE OTBETHI JaHbl HA 12-15 BompocoB — «3»;

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

Bonpocsl a5 00cy:xkaeHusi: cujia TOKa U IJIOTHOCTh TOKA; 3JIEKTPUUYECKOE COMPOTHUBIIE-
HUE; AIEKTPOABIKYIIAs CUJla HCTOYHHUKA TOKA; COEAUHEHNUE MTPOBOJAHUKOB; 3JIEKTPUUYECKHE
LEMNU; MapAJITIETBbHOE U MOCIIEI0BATENIbHOE COCIMHEHUE TPOBOHUKOB; COCIMHEHUE UCTOY-
HUKOB 3JIEKTPUYECKOM SHEPrUu B OaTtapero; paboTa U MOITHOCTh MOCTOSTHHOTO TOKA; TETLIO-
BOE JICMCTBHUE TOKA; TEMIIEPATYPHBI KOIPPUIIUEHT CONMPOTUBICHUS; CBEPXIPOBOANUMOCTD.
3akoHomepHocTH: 3akOH Oma g yyacTka 1enu; 3akoH Oma i MOJHOM UEMNu; 3aKOH
Jxoyns—IJlenna; ycnoBusi, HEOOXOUMBbIE ISl BOSHUKHOBEHHUS M MOAJIEPKAHUS 3JICKTPH-
YECKOr0 TOKA; 3aBUCHMOCTBH 3JIEKTPHUYECKOIO CONPOTHUBICHHUS OT MaTepuaia, JIJIUHbI U
IJIOIIAIM TIOTIEPEUHOr0 CEYEHUSI MPOBOJIHUKA; 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTHUBIIE-
HUS TPOBOJIHUKOB OT TEMIIEPaTyphl; 3aKoHbl Kupxroda s y3i1a 1 KOHTypa

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

Bomnpocs! st 00CyKIeHHA: dIEKTPOXUMUYECKUN SKBUBAJICHT; BUABI Ta30BbIX PA3PAIO0B;
J1a3Ma; IEKTPUYECKUI TOK B MOJIYIPOBOJHUKAX; COOCTBEHHAs] U MIPUMECHAsI MPOBOIUMO-
CTH; p-N mepexon.

Du3uyecKue sIBJICHUA: YJIECKTPUUECKUN TOK B METAUIAX, B DJIEKTPOJIUTAX, T'a3aX, B BAKYY-
Me: CBEPXIIPOBOIUMOCTB; JJICKTPOIN3; TEPMOIICKTPOHHAS SIMUCCHSL.

3axoHOMepHOCTH: 3aKOH dyeKTposn3a Dapazes.

IIpakTHyeckoe NpUMeHeHHue I0JIyIIPOBOJIHUKOB, JyTOBOIO paspsia.

IIpuHumMnel geiicTBus NPUOOPOB M YCTPOMCTB: IOJIYIIPOBOJHUKOBOIO JHOAA; MOJIYNIpO-
BOJIHUKOBBIX TPHUOOPOB; BAKYYMHOI'O JIMOJ1a; Ta30pa3psiAHON TpyOKH; CBAPOYHOTO anmapara

Ka4yecTBeHHbIe 3a1a4n:

1. OObsicHUTE, MOYEMY MPU AYTOBOM pa3psijie MPU yBEIMUYCHUHM CUJIBI TOKA HANpsHKEHUE

YMEHBIIIACTCH.

2 (BIIP). B61u3u 3a0CTpEHHBIX YacTei MPOBOAHUKOB, MOJKIIOUYEHHBIX K BBICOKOBOJIBTHBIM

HMCTOYHUKAM TOKa WJIM HaXOJAIIMUXCS BO BIAXKHOM aTMOC(EpPHOM BO3yXEe BO BpeMsl IPO3bI,

MOYHO Ha0JII0AaTh clladoe CBeUeHHEe U HeOOoJbIol myM. Takoe cBeueHrne WHOTIa TOsBIIS-

€TCSl Ha KOHIIAX KOpaOenbHBIX MayT (Tak Ha3blBa€Mble OTHU CBATOro DiibMa). brarogaps

KakoMy (pU3n4ecKoMy SIBJICHUIO BOSHUKAET TaKO€ CBeUeHUE?

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

IIPUBEIEHHOIO CIUCKA.

B XVIII B. benmxamua @paHKIMH yCTAaHOBUII JNEKTPUUYECKYIO IPUPOAY MOJIHUH, A TAKKE

co37aJl U pa3padoTall MPUHIIUIIEI AIEMEHTAPHON TP0303auThl (M. puc.). OH MPeIoKUI

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

KMX  TOYkax  34aHud. Ilpy  3TOM  OCHOBHYKO  pOJIb  UIrpajdud  SBJICHHUE
METANIMYECKUX  YacTed  KOHCTPYKUUHU U

ANEKTPUYECKOTO NOJIsE BOJIU3U OCTPHSI.

Cnucok coB (CII0BOCOYETAHUMN)

1) rpomooTBOA

2) U30JIATOP

3) sneKTpu3au

4) 37IeKTPOMarHUTHON UHIYKIIUU e
5) BbICOKas HANPSHKEHHOCTD

6) KOpOTKasi JJIMHA BOJIHBI

4 (BIIP). KakumMu HOCHUTEIISIMU 3JIEKTPUYECKOIO 3apsiia CO3AaETCSA TOK B BOJHOM PacTBOPE
MIOBAPEHHOM cOoJun?
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PacuérHble 3a1aun:

1. IlpoBomsmast cdepa paguycoM R = 5 cM momenieHa B 3JIEKTPOJUTHYSCKYIO BaHHY,
HAIOJIHCHHYIO PacCTBOPOM MEIHOTO Kyropoca. Hackombpko yBenmuuTcst Macca cepsbl, eciu
OTJIOKEHUE Meau JiuTces t = 30 MHH, a SJIEKTPUUYECKUN 3apsl, MOCTYNAIOIMIMNA HA KaxKIbIN
KBaJpPATHBIN CAaHTHUMETP MoBepXxHOCTH cheprl 3a 1 ¢, g = 0,01 Kn? Monspuas macca mean
M = 0,0635 xr/monb. [Tnomans nosepxHocTy cepsl S = 47R2,

1. Kakumu gactuniamu co3aaéTcst TOK B MeTauiax? Beibepure npaBuiabHOE YTBEPKICHUE.

A. TonbKo 3EKTpOHAMM.

b. DnekTpoHaMH M TOJOKUTEIbHBIMU HOHAMM.

B. DnekTpoHamMu U OTpULIATEILHBIMA HOHAMH.

I'. MonamMu 000MX 3HAKOB.

J1. DnekTpoHaMHu ¥ HOHAMU 000X 3HAKOB.

2. [Touemy yBenMYMBaeTCs CONPOTHBJIICHHWE MeTaula NMpU HarpeBaHuu? BpiOepute mpa-
BUWJIBHOE YTBEPKICHUE.

A. 3meHseTcsa MeXaTOMHOE PACCTOSIHUE.

b. YBenuuuBaeTcss MHTEHCUBHOCTh KOJIE0ATEIBHOTO JBMKECHUS 3apsiKEHHBIX YaCTHII.

B. YBenuuuBaercs 4nciio CBOOOAHBIX 3apsiiOB.

I'. YBennuuBaeTcs CKOPOCTh JBUAKEHHUS JIEKTPOHOB.

3. Kakoif u3 rpaduxoB mnpeactaBisieT coOON BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY MeTallia

npu R=const?

' R
——> U — U — U —> U —> U
A. b. B. I .
4. Kakoii u3 rpadukoB npeacrasiisger coooit 3aBucumocts p (T) mis meTana, npexoasero

B CBEPXIIPOBOJISAIIEE COCTOSTHUE?

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

_>

A. B. B. T. iy

5. TomynpoBogHUK 00JIaaeT MPEUMYIIECTBEHHO 3JIEKTPOHHOM MPOBOIUMOCTHIO. Kakue
MIPUMECH IPUCYTCTBYIOT?

A. JloHOpHBIE.

b. AknenropHeie.

B. Ilpumecen Her.

I'. Co3nana paBHasi KOHLICHTpALUS JOHOPHBIX U AKLIENTOPHBIX MPUMECEH.

6. Ilouemy nOHOpHAsi MPUMECH BIUAET TOJIBKO HA YHUCJIO AJIEKTPOHOB MPOBOJIUMOCTH?

A. Kaxplii aTOM TpuMecH Ja€T SJIEKTPOH.

b. Kaxaplii aToM nipuMecH Ja€T IbIPKY.

B. Ilpu BBeeHMU NMPUMECH YUCIIO JICKTPOHOB YBEJIMYMBAETCSA, a YUCJIO JIBIPOK YMEHbIIIA-
eTcsl.

I'. Yucso 37eKTpOHOB YMEHBIIIAETCS, @ YUCJIO ABIPOK YBEIUUUBACTCS.

90




7. Kakoii 2JIeMEHT HY»HO HCIIOJIb30BaTh B KauecTBe npuMecH k Ge, uToObl OH 00Jaaan Jbl-
POYHOM IPOBOAUMOCTBIO?

A. JIro60i1 meTan.

b. Jlxo6oli HemMeTaI.

B. DnemeHT ¢ 6obIei BaJeHTHOCTHIO.

I'. DneMeHT ¢ MEHbIIIEH BaJICHTHOCTBIO.

JI. DileMeHT ¢ BaJIeHTHOCTBIO, paBHOU BasieHTHOCTH Ge.

8. [ToueMy TOK B MOJIYMNPOBOTHUKOBOM JHO0Ji€ B 0OOpAaTHOM HAIpPaBJICHUHU HUCUYE3aroIe Majl?

A. IlpukoHTakTHas 00JaCTh 00CAHAETCSI OCHOBHBIMU HOCUTEISIMU 3apsiia.

b. Hanpapnenue n1BH>XKEHHS JIEKTPOHOB MPOTHUBOIIOJIOKHO HAIIPABICHUIO TOKA.

B. IlpuxonTtakTHas 061acTh 0OOraIaeTcss OCHOBHBIMUA HOCUTEIISIMM 3apsifia.

I'. YMmenbIaeTcst 4uciio OCHOBHBIX HOCHUTEIICH 3apsia.

9. Kakoit mpuOop UCIOIB3YIOT JIJIsI OCBEIICHUS ?

A. Jluog.

b. Tpansucrop.

B. Pesucrop.

I'. I'eneparop.

10. Kak o603HauaeTcst Ha cxeme MOJIyIIPOBOAHUKOBBIN 110 ?

A.@ B. @ B._"_ I. ‘@ o+

11. Kakoit u3 rpaduxoB npesncrasisier coboit BAX metanna?

yoy v v

b. B. I. .

12. Kakum 00pa3om 0cBOOOKIAIOTCS IEKTPOHBI U3 KaTOJIa B 3JIEKTPOHHO-TYy4EeBOM TPyO-
Ke?

A. B pe3ynbTaTe TEPMOIIEKTPOHHON SMUCCHUHU.

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

B. Ilox nevictBuem mosist M1y 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-THUIA.

b. ITonynpoBoaHuk N-tuna.

B. ITonynpoBOAHUKOBBIN TPAH3UCTOP.

I'. I[TomynmpOBOAHUKOBBIN JTUO.

14. CkoJIbKO MOJICKYJI BOJOPOZA BBIACIUTCS MpH 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%,

91




15. BakyyMm sBisieTCsl AURJIEKTPUKOM TOTOMY, YTO. ..

A. ero remmneparypa O4€Hb HU3Ka.

b. B HEeM MMOYTH HET YaCTHI] BEIISCTBA.

B. Bce aTombl, HaxoAsIKECS B BAKYYME, JIEKTPUUECKU HEUTPAIBHBI.

I'. B HEeM OoueHb HHU3KOE JaBJICHHE.

16. Kakoe MUHUMaIbHOE MO aOCOMIOTHOMY 3HAUYEHUIO KOJIMYECTBO SJIEKTPUUECTBA MOKET
OBITH TTEPEHECEHO TOKOM Yepe3 IIICKTPOHT?

A. 1,6:10° Ko

b.3,2:10%° K.

B. JIro6oe ckosb yrogaHo maioe.

I'. 3aBUCHUT OT BpeMEHU MPOITYCKAaHUS TOKA

17. Kakue neiicTBUs TOKa HAOIIOAAIOTCS TP MPOXO0XKICHUH €ro uepe3 BaKyyM?
A. TenjoBoe, XMMHYECKOE U MAarHUTHOE.

b. XumMnueckoe 1 MaruiuTHOE.

B. TemnoBoe u MarHUTHOE.

I'. TennoBoe U XMMHUUYECKOE.

/1. TonbKO MarHuTHOE.

MaraurtHoe nmoJie

Bonpocs! 11 00cy:KRIeHNs: MarHUTHOE 10Jie (OTHOPOJHOE, HEOAHOPOIHOE), BEKTOP HUH-
OYKIMW MAarHUTHOTO MoJisl, cuiia Amnepa, cwia JIopeHna, MarHuTHasi TPOHUILIAEMOCTh Be-
II€CTBA; COJIHEYHAs] aKTUBHOCTh, MarHUTHBIE OypH.

3akoHOMepHOCTH: 3aKOH Amriepa, popmyna cuibl JlopeHia, npaBuio OypaBurKa, MpaBUIIo
JIEBOU PYKH.

IIpakTHyeckoe npuMeHeHue cribl Amrepa, cuiibl JIopeHna.

IpyuHUMIIBI AeHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: JIEKTPOJIBUTATEINS ITOCTO-
SHHOT'O TOKA, YCKOPUTES 3apsyKEHHBIX YACTHUI, JIEKTPOU3MEPUTETBHBIX TPUOOPOB.
Du3uyecKue ONbIThI: ONBIT JPCTENA, ONBIT AMHepa

Ka4yecTBeHHbIe 3a1a4H:

1. BHyTpeHHSs TOBEPXHOCTh MPUBOHOTO PEMHSI B PE3yJIbTaTe TPEHUS O IIKUB MpHoOpena
MOJIOKUTEINBbHBIN 3apsi. CylIeCcTBYET JIM MarHUTHOE T0JIE€ BOKPYT BPAILIAOIIETOCsS PEMHS?
2. B mnockocTy, NepneHAnKyIIPHON PUCYHKY, PACTIOJIIOKEH MPAMON JJIMHHBIN TPOBOAHUK.
Cuna Toka mo Hemy Teué€T oT HaOmogarens. M3o0pasure ogHy W3 JIMHWN WHAYKIIUU Mar-
HUTHOTO MOJI 3TOTr0 MPOBOAHMKA. Kak HampaBiieHa 3Ta JTUHUS?

3. B IJIOCKOCTH pUCYHKA PACIOIO0KEH KPYTOBOM BUTOK C TOKOM, HAIIPaBJICHHOM TakK, Kak
MOKAa3aHO Ha PUCYHKE.

O

Kyna nanpasieH BEKTOp MarHUTHON MHIYKITUH TIOJISI BUTKA B €T0 IIEHTpe?
4. DAEKTPUYECKYIO IIETIh, COCTOSIIIYI0 U3 MPSIMBIX ITPOBOIHUKOB, IOMECTHIIA B OJTHOPOTHOE
MAarHUTHOE MoJje (CM. pUCYHOK).
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Kyna nanpasnena cuna Amiepa, A€HCTBYIONIAs CO CTOPOHBI MAarHUTHOTO TOJISI HA MIPOBOJI-
HuK 1-2?
5. (BIIP) Mennbiii MpoOBOAHUK IMOJBECHIIM HAa YIPYTHUX MPYKWHKAX U MTOMECTHIIM MEXIY
MOJIFOCAaMH MarHuTa (CM. pUCYHOK).
Kak uzmenurcs (yBenMUUTCS, YMEHBIIUTCS, HE U3BMEHHUTCS) MOJYJIb CH-
§ i+ Ibl AMIlepa M pACTSKEHUE MPYKUHOK IPU MU3MEHEHWU HaIpaBIICHUS
Ba N ANEKTPUUYECKOTO TOKa, MPOMYyCKaeMoro yepe3 npoBoaHuk? Cuila Toka
yepe3 NPOBOJHUK OCTAETCS HEM3MEHHOM.
6. DIEKTPOH BIIETEN B 3a30p MEXAY MOJIOCAMU MAarHuTa U JIBUKETCS
TaK, KaK nmoka3zaHo Ha pucyHke.Kyna nampasnena cuna Jlopenna, neu-
| CTBYIOIIIASI HA AJIEKTPOH?
7 7. MOXHO JH TPaHCIIOPTHPOBATH PACKAICHHBIC CTAIbHBIC GOJIBAHKH B LIEXE Me-
TAJLUTYPrUYECKOT0 3aBO/Ia C MOMOIIBIO 3JIEKTPOMATHUTHOTO KpaHa?
MOTEPSIIOT CBOM (DEpPOMArHUTHBIE CBOMCTBA U MPUMEHSITH SJIEKTPOMATHUTHI
HEJb3S1.
PacuérHble 3a1aumn:
1. IIpoBoanuk ¢ TokoM 10 A u amuHoi 10 M BUCHUT HENOJABUKHO B OJHOPOJHOM MAarHMT-
HOM moJe. JIMHUM MHAYKUWA MarHuTHOTO MOJsl MEpIEeHIUKYJSIpHBI MPOBOAHUKY. Macca
npoBoIHUKA 5 T. YeMy oJKeH ObITh paBeH MOAYJIh BEKTOPAa MarHUTHON MHAYKITUHU, YTOOBI
HUTH, HA KOTOPBIX MOJBEIICH MPOBOJHUK, OKa3aJI1Ch HEHATSIHY THIMU?
2. IIpoTOH BiE€TAaET B OAHOPOJAHOE MAarHUTHOE MoJjie uHaykuuen 10 mTn u nBuxercs B HEM
M0 OKPYXHOCTH pagnycoMm 3 MMm. Onpeaenure CKOpocThb, C KOTOPOU MPOTOH BIIETEN B Mar-
HHUTHOE TIOJIE.

B

N

3agaum HA MeTOIbI HAYYHOTI'O MIO3HAHMS:

1. (BIIP) Ha pucynke m3o0pa’keHa yCTaHOBKa ISl U3yYEHUsI MOABEMHOM CHIIBI JIEKTPO-
MarHuta. KaTyika snekTpoMarauTa moJkiIo4aeTcs K ICTOYHUKY TOKa Yepe3 peocTar, Ipu
IIOMOIIIM KOTOPOTO MOXHO M3MEHSATh CHUJy TOKA 4Y€pe3 3JIEKTPOMArHuT. DJIEKTPOMAarHUT
CHOCOOEH MPUTATUBATH METAIUITMUECKYIO IUTACTUHY C TPY30M.

I

Bam HeoOxoaumo mokasaTh, YTO MOJAbEMHAS CUJIa JEKTPOMArHUTa 3aBUCUT OT CHJIbI 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 otBere: 1. OnummTe 3KCIEPUMEHTAIBHYIO YCTAaHOBKY. 2. OnummTe NOpsIoOK IeUCTBUI
IIPY IIPOBEJECHUHN UCCIICIOBAHMS.

Tect o Teme «MarHuTHoe 1MOJI€»
1. MaruuTHOE 10JI€ MOKHO OOHAPY>KUTH IO €ro JICUCTBUIO Ha ...
A. MeJKue Kycouku Oymaru
b. mBMKyIIyrOCS 3apsIKEHHYIO YaCTHUILY
B. CTEKJISIHHYIO ITOJIOUKY.
2. Cuna, ¢ KOTOpOM MarHUTHOE I0JI€ IEHCTBYET Ha JABMXKYILYIOCS 3aPSyKEHHYIO YaCTHUILY
A. cuna Amnepa.
b. cuna Tpenns.
B. cuna Jlopenua.
3. Ha pucyHke n3o00paxeHsl 2 IpOBOAHUKA ¢ TOKOM. [I[poBOAHMKY ...
A. IpUTATUBAIOTCS
b. orrankuBaroTcs /
B. He B3auMOAEHCTBYIOT >
4. YKaxuTe HalpaBJICHUE BEKTOpAa CHJIbI, IEUCTI DILIETO0 HA 3apsHKEHHYIO YacTHUIy, JBH-

»
>

YKYITYIOCS B MArHUTHOM TIOJI€. 7

A. Brpaso pMo X
b. Buuz e
B. Bneso. xoxox X

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

A. JTro0oe BelecTBO COEPKUT B OOBIIECH MM Melleld Mepe MarHUTHKHU.

b. BHyTpu aToMOB IUPKYJIUPYIOT dJIEMEHTapHbIC dJIEKTpUUECKue TOKU. BenencTBue nBu-
YKEHUSI DJICKTPOHOB B 3aBUCHMOCTH OT OPUEHTUPOBAHHOCTU STUX TOKOB BEIIECTBO B 0O0JIb-
IeH WM MEHBUIEH MEpe NMPOSBISIET MarHUTHBIE CBOMCTBA. B. Kaxplil 31€KTpOH cO31aET
MAarHuTHOE noJjie. B 3aBUCMMOCTH OT KOJIMYECTBA AJIEKTPOHOB B BEIIECTBE 3aBUCUT CTETIEHD
HaMarHM4Y€HHOCTH BEUIECTBA. 6n
6. TTo rpaduky (puc.l) ompenennTe MArHUTHYIO IPOHHLAEMOCTb 1ol qy-
ryHa Opy UHAYKIUU 12

0,8

HaMarHuuuBaoiero nost Bp=1mTi. ==
A. p=6*10°.
b. u=0,6.

B. u=6*102,

7. Tpu OOMHAKOBBIE KaTYIIKH BKJIKOYEHBI MTOCIEA0OBATEIBHO B AJIEKTPUUECKYIO LEMb OCTO-
STHHOTO TOKa: KaTyika 1- 6e3 cepJeyHuKa, B KaTyIIKe 2- allOMUHUEBBIN CEpJIeYHUK, B Ka-
TyHIKe 3-)KEJIE3HbIN CEPACYHUK. B Kakoil KaTylIke MarHUTHBIM MOTOK HAMMEHBIITNA?

Al

b. 2.

B. 3.

8. Cramb marpemu o t=1000°C. Ilpu HarpeBanuu oHa moTepsia (epPOMArHUTHEIE CBOM-
CTBa. JTU CBOMCTBA MOCJE OCTHIBAHUSL. . .

1 2 ByMTn
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A. BoccraHoBsTcH.

b. He BoccTaHOBSATCS COBCEM.

B. BoccTanoBsTcs IMIIL B 04€Hb MaJIOM YacTH.

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

b. BeitankuBaroTcs.

B. Hukakux cujl He BO3HUKACT.

10. DnekTpoH, BIETEBIIMK B 00JacCTh OJHOPOJHOTO MArHUTHOTO IOJISI MEPICHIUKYIISIPHO
JUHUSIM MarHuTHOM MHIYKIIMH, OyJeT. ..

A. JIBUTaThCS 110 OKPY>KHOCTH.

b. JIBuratbcsi paBHOMEPHO U MIPSMOJIMHENHO.

B. JIBurathcs 1o napaborie.

I'. KonebaThcst BOJIb OAHOM MPSMOit

Kputepun onenku:

«5» - BBIIOJIHEHBI NTpaBUiIbHO 10 3anaHuid;

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

«3» - BBINIOJIHEHBI PABUIIBHO 6 - 7 3a1aHU;

«2» - BBINOJHEHBI TPABUJIBHO 5 3aJIaHUMU.

DJIeKTPOMATHUTHASI MHAYKIMS

Bonpocsl 1151 00Cy:KIeHHsI: MarHUTHBIN TOTOK, 3JICKTPOMAarHUTHAsT MHIAYKIHS (anee —
OMMN), BUXpeBOE IEKTPUICCKOE TO0JIe, CAMOMHAYKIINS, HHIYKTUBHOCTD, AJICKTPOMAarHMT-
HOE T10JI€

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

Pdu3nyeckKue ONbIThI: 110 HabMoaeHnI0 OMMU, caMOMHAYKIMH

KayecTBeHHbBIC 3a1aUM:
1. Ha pucyHke mokasaHsl JiBa crioco0a BpalieHus TIOCKON paMKH B OJTHOPOJTHOM MarHuT-
HOM TIOJIE.

I OOOOO0O;

_
=

|

e

Byner nu BO3HMKAaTh MHAYKLIMOHHBIA TOK B paMKe Ha pucyHke 1? Byaer nu BO3HMKATh
WHJIYKIIMOHHBIN TOK B paMKe Ha PUCYHKE 27
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1. TlocTOsSTHHBIN MarHuT NnepeMearoT OTHOCUTCIIbHO 3aMKHYTOI'O ITPOBOAAIICTO KOJIb-
IIa TaK, KaK IMOKa3aHO Ha pUCYHKEC.

Ornpenenure HaNpaBlIeHUE UHAYKIIMOHHOTO TOKA B KOJIBIIE.

3. B 0THOPOJTHOM MAarHUTHOM IIOJI€ IBUKETCS TTPOBOJHUK TaK, YTO CKOPOCTh €T0 JIBHKE-
HUSI IEPIICHANKYJISIPHA CUJIOBBIM JIMHUSIM MarHUTHOTO 1osjsi. CKOpoCcTh MPOBOJAHUKA YBE-
JUYUBAIOT B 9 pa3 Mo CPaBHEHUIO C MepBOHA4YAIbHOW. Kak M BO CKOJIBKO pa3 U3MEHUTCA
MOJTyJIb HAIPSI’KEHHU S, BO3HUKAIOIIETO HA KOHIIAX MPOBOAHUKA?

4. DnekTpuueckas 1enb coOpaHa Mo cxeMe, MPeJACTaBICHHON Ha PUCYHKE.

|
”~ 'l

ComnpoTuBIieHHE ydacTKa IENH | paBHO CONTPOTUBIICHUIO yJacTKa enu 2. CpaBHATE TOKH,
KOTOpBIE MOKaXyT amnepMeTpsl A1 1 A, cpa3y NMociie 3aMbIKaHMs KITF04a.

PacuérHble 3a1a4n:

1. B oqHOpOHOM MAarHUTHOM MOJI€ PACIOJIOKEeHa MPOBOJIOYHAsI paMKa B (opMme MPsSMO-
YIOJIBHUKA CO CTOpOHaMH 4 ¢cM U 5 cM. Moysib BEKTOpa MHAYKIIMA MAarHUTHOIO MOJIA pa-
BeH 20 MTn. Pamka pacrnonokeHa Tak, YTO CUJIOBBIE JINHUM MarHUTHOTO MOJIsl IEPIEHIU-
KYJISIDHBI €€ TUIOCKOCTH. YeMy paBeH MarHUTHBIN OTOK Yepe3 paMKy?

2. MaruuTHsI#i OTOK yepe3 pamky mensiercst ot 40 MmB6 10 10 MB6 32 0,15 c. Uemy paBHa
OJIC uHAyKUIMM, BOZHUKAIOIIAs B paMKe?

3. IIpoBonouHas pamka conporusieHueM 0,1 Om pacrnonoxkeHa B OZHOPOAHOM MAarHHT-
HOM M10JI€, MOJTyJIb BEKTOPa MAarHUTHOW MHAYKIIUH KOTOPOTO YMEHBIIAETCS CO CKOPOCTHIO
0,2 Tn/c. Ilnomanp pamku paBHa 0,05 M?. JINHAM MaTHUTHOM VHJIYKUWH [EPHEHNKY-
JISIPHBI TI0CKOCTH pamMku. Onpenenute /IM UHAYKIIMUA, BO3HUKAIONIEH B paMKe U CUITY
WHYKIIMOHHOTO TOKA.

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

5. Tlo ropu3oHTaIBLHBIM pelibcaM, PacOIOKEHHBIM B BEPTUKAILHOM MarHUTHOM IOJI€ C
MOAYJIEM BEKTOpa MarHUTHOM MHAYKIUHU 200 MKTH, CKOJB3UT NMPOBOAHMK JMHOM 0,2 M.
Koniiel penbcoB 3aMKHYTHI Ha pe3uctop conpotusieHueM 0,1 Om. CkopocTh IBHKEHUS
MIPOBOJTHMKA TIOCTOSTHHA U paBHA 5 M/C.

X X X X

Uemy paBHa cujia TOKa, MPOTEKAIOIIETO Yepe3 pe3ucTop?
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6. IIpu nponyckaHnum 4yepes KaTyLIKy TOKa CHJIOW 3 A MarHWTHBIN MOTOK BHYTPH HEE CO-
ctaBui 15 MB06. Onpenenure MHIyKTUBHOCTD KaTYIIKH.

7. B xarymke nagyktuBHocThi0 0,5 MI'H 3a 2 ¢ cuia Toka ymeHsiiaercs ot 15 1o 5 A.
Yemy paBHa DJIC caMOMHIYKIIMH, BOSHUKAIOIIEH B KaTyIIKe?

8. IIpu nmpoxoKI€HUH TOKA Yepe3 KaTylKy MHIAYKTUBHOCTHIO 200 MKI'H 3HEprus MarHuT-
HOTO T0JIA KaTyIIKH cocTaBuia 2,5 mJlx. Onpenenure cuily TOKa B KaTyIIKe.

I'paduueckue 3agaun:
1. MarHuTHBIM MOTOK B METAJUIMYECKOM KOJIbLIE MEHSETCS 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 cepI€YHUK HAJIEThI IBE KATYIIKH, KaK MOKa3aHo Ha pucyHke. [1o mpaBoi
KaTyIIKe MMPOITyCKal0T TOK, KOTOPbIIl MEHSETCS COTIaCHO NPUBEIEHHOMY I'paduKy.

N £, C

BriGepuTe Bce BepHbIE OTBETHI.

1) B cepaeunuke B mpoMexyTok BpeMeHH OT 0 10 4 ¢ CyImIEeCTBYET MAarHUTHOE TIOJIC

2) WHayKkius MarHUTHOTO IOJISA, CO37aBaeMOro MPaBOi KaTYIIKOW, MOCTOSIHHA B TCUCHHE
BCETO BPEMEHHU HAOIIOCHUS

3) B menu kaTyuiku, n300pakEHHON Ha PUCYHKE CJIeBa, CYIIECTBYET HHYKIIMOHHBIN TOK
B TEUECHHE BCETO BPEMEHH HaOIIOICHUS

4) B karyiike, n300paKE€HHON HAa PHUCYHKE CJI€Ba, MAaKCHMaJbHBIA TOK HaOIrOIaeTCs B
IIPOMEKYTKE OT 3 110 5¢

5) B mpomexyTkax Bpemenu (0; 1) ¢ u (2; 3) ¢ HHIYKIMOHHBIN TOK B KaTyIIKe, H300pa-
KEHHOW Ha PUCYHKE CJIEBA, UMEET PA3JIMYHOEC HAIIPABJICHUE
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3amavyu HA MeTOAbI HAYYHOTI'O MO3HAHMA:
1. (BIIP) Ha pucyHke npeacTaBieHa yCTaHOBKA MO UCCIEAOBAHUIO SIBJIECHUS 3JIEKTpOMAr-
HUTHON MHAYKUMU. B KaTylmky WHIyKTUBHOCTH 2 BHOCSIT KaTyWKy 1, MO KOTOpOW MpoTe-
KaeT MOCTOSIHHBINA TOK. [Ipr 3TOM B 0OMOTKE KaTyIIKH 2 BO3HUKACT WHIYKIIMOHHBIN TOK,
KOTOPBIN (puKcHpyeTcst ammepMeTpoM (Ha mkaiie koToporo «0» mocepenune). B ycranos-
K& MOXKHO U3MeHATh JJ[C ncTouyHuka Toka.

Bam HeoOxonuMo ucciieioBaTh, 3aBUCUT JIM HaIpaBJIEHUE MHAYKLIIMOHHOIO TOKAa, BO3HU-
KAIOLIET0 B KaTylIKe 2, OT BEJIMYMHBI MOJYJISI BEKTOPA MAarHUTHOM WHAYKIHMH, TPOHU3BI-
Barolero karymky 2. meercs ciegyroiiee o00pyn0BaHue:

— JIBE KaTyLIKH;

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

— UCTOYHHK TOKA;

— KJIIOY,

— COCIMHUTENBHBIE MPOBO/IA.

B otsere: 1. Onummure 3KCIepUMEHTANBHYIO YCTAaHOBKY. 2. OnuIunTe NopsiaoK IeUCTBUI
IIPY ITPOBEJECHNUHN UCCIICTOBAHMS.
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Tect no Teme «JIEKTPOMATHUTHAS MHIYKIUSI»

1.5IBneHue BO3HMKHOBEHHMS 3JEKTPUUYECKOTO TOKA B KATyLIKE C 3aMKHYTHIMH BBIBOJAMU
[P BHECEHUU B HEE MOCTOSTHHOTO MAarHWTa Ha3bIBACTCS

A. MarnutHOW UHAYKIIUEN

b. DnekTpocraTnyeckoil HAYKIUER

B. DnexTpoMarHuTHON UHIYKITUEH.

I'. CamounyKIuei

2. 1Ipu M3MEHEHUAX CO BPEMEHEM MarHMTHOI'O IMOTOKA 4epe3 KOHTYpP B COOTBETCTBUU C
rpaduxkoM monysb DJIC MHAYKIUH B KOHTYpE MMEJ MHUHUMAJbHOE 3HAUEHHUE B IPOMeE-
KYTKE BPEMEHU

A.0-t;

b.ti_t

B.to t3

INt3.t4

3. [IpuHuun aecTBus TpaHCPOpMATOpPa OCHOBAH Ha SIBJICHUU:

A. 3IIEKTPOMarHUTHOM UHTyKLIHU.

b. anexrponu3a.

B. TepMO2IE€KTPOHHON SMHUCCHUH.

4. B nBa MeIHBIX KOJbIIA IO OYEPEIN BBOIAT MAarHUT. [lepBoe KOJbIO 1IeJI0€, BTOPOE pas3-
pe3anHoe. THAyKIIMOHHBINA TOK TEYET. ..

A. B IEPBOM KOJIBIIE.

b. BO BTOpOM KOJIBIIE.

B. HM B 01HOM M3 KoOJIeL.

5. B 3akone camounaykunu 3/]C caMOMHAYKIHUH MPSIMO HNPONOPIUOHAIBHA ...

A. CKOpPOCTH W3MEHEHUSI MArHUTHOT'O MOTOKA.

b. conporusiienuro. ol
B. ckopocT N3MEHEHUS CUJIBI TOKA.

6. B kaTymke nHIyKTUBHOCTH 2 ['H 35ekTpudeckuil 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 MarHUTHOrO MOJs KaTylmkd MHAYKTUBHOCTBIO 100 I'm mpu cune toka 10 A
paBHa:

A. 0,1 Tx.

b. 10 [Ix.

B.1000 [Tx.

I'. 5000 JIx

8. IIpu paBHOMEpHOM YMEHBIIEHHMH MarHUTHOIO MOTOKa uepe3 koHTyp oT 0,3 BO mo 0,1
B0 3a 0,1 ¢ B koHType Bo3HukaeT IJ{C uHAYKIMYU, paBHAS:

A. 4 B.

b. 2 B.

B. 0.04 B.

I'.0,02 B.
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9. Kak u3MEHUTCS dHEPTUs MarHUTHOTO IOJI KOHTypa A
IIPY YBEJIIMYEHUU CUJIBI TOKA B HEM B 4 pa3a? @
A. VYBenuuurcs B 4 pasa.

b. YMenbmntes B 4 pasa.

B. YBennuutcs B 16 pas.

I'. Ymenbmures B 16 pas.

10.Kak n3menunacey cuiia TOKa B KOHTYPE, €CIIU SHEPIUs
MarHUTHOTO I0JIs1 yMEHBIINIIACH B 4 pa3a?

A. VYBemnuuinace B 4 paza. 0
b. YMensmunace B 4 pasa.

B. YBenuuunace B 2 pa3za.

I'. Ymenbmunace B 2 paza.

Kpurepuu oneHku:

«5» - BBINIOJIHEHBI NTpaBuibHO 10 3a1aHui;

«4» - BBITIOJIHEHBI TTPABWIIBHO § - 9 3a7aHul;

«3» - BBINOJHEHBI IPABUIIBHO 6 - 7 3a7aHuUi;

«2» - BBIIIOJIHEHBI ITPABUIIBHO 5 3a1aHUM.
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JlabGopaTopHas padora «3yyeHue siBJeHUA IJIEKTPOMATHUTHOM HHIYKIMI)

Leab padoThl: HcciaenoBaTh SBICHUE JIEKTPOMAarHUTHONW HHIYKIMHU, TOBTOPUB OIBITHI
@apanes caenaTtb BEIBO.

OOopynoBaHMe: UCTOUYHUK MUTAHUS, MIJDTHAMIICPMETpP, KaTYIIKA C CEPACYHUKAMH, Y-
rooOpa3HbIii MarHUT, BBIKJIIOYATENIb KHOTIOYHBIN, COCIMHUTENbHBIE MTPOBO/A, MarHUTHAs
cTpenka (KkoMmac), peocTar.

TpeHnpoBoOYHbIE 32JaHUA  BONPOCHI

1. 28 aBrycra 1831 r. M. ®dapanei

2. B ueM 3akitoyaeTcs SIBICHUE AIEKTPOMArHUTHON UHIYKITUH?

3. MaruuTHbIM OTOKOM @ yepe3 MOBEPXHOCTD IJIOMIAIbI0 S Ha3bIBAIOT

4. B kakux enuHunax B cucteMe CU uzmepstorcs

a) MHAYKIIUS. MarHUTHOTO 1oJist [B]=

0) MarHuTHBIN noToK [D]=

5. IlpaBuno JleHua no3BoiseT ONpeaeauTh

6. 3anummrte GopMyITy 3aKOHA IEKTPOMATHUTHON MHITYKITHH.

7. B dem 3akitouyaercs pU3MUECKUN CMBICT 3aKOHA AJICKTPOMArHUTHON WHTYKIIUH?
8. Ilouemy OTKpBITHE SBJICHHS dJICKTPOMArHUTHON WHAYKITUU OTHOCAT K pa3psty BEJH-
YaluX OTKPBITUN B 00s1acTU (PU3UKU?

IloaroToBKa K NpOBeIeHUI0 PA0OTHI.

1. BctaBuTh B OAIHY U3 KaTyIIEK KEJIE3HBIN Cep/IeYHUK, 3aKpenuB ero raikoi. [Toakiro-
YUTh 3Ty KATYLIKYy Y€pe3 MULIMAMIIEPMETP, PEOCTAT U KJIKOY K UCTOYHUKY MUTaHUsA. 3a-
MKHYTb KJIFOY ¥ C IOMOILIBK) MAarHUTHOU CTPEJIKU OINPEIEIIUTD PACIIOIIOKEHUE MAarHUTHBIX
MIOJIFOCOB KAaTYIIKUA C TOKOM. 3aMKCHUPOBATh, B KaKyl0 CTOPOHY OTKJIOHSIETCS MPU ITOM
CTpeJika MUWITHamMnepMeTpa. B panbHeieM npu BBITTOJHEHUH PabOThl MOXKHO OyJIEeT Cy-
IUTh O PACIOJIOKECHUU MArHUTHBIX TMOJIFOCOB KATYIIKA CTOKOM IO HANPaBJIEHUIO OTKIIO-
HEHUS CTPEJIKA MUJUITHAMIIEPMETPA.

2. OTKJIIOYATH OT IEMH PEOCTaT W KJII0Y, 3aMKHYTh MUJUIMAMIICPMETP Ha KaTYIIKY, CO-
XPaHUB MOPSAIOK COCAMHEHUS UX KIIEMM.

IIpoBeneHue skciepuMenTa
1. IlpucTaBUTH CEPACYHUK K OJJHOMY M3 TIOJIOCOB Tyro00pa3HOro MarHuTa U BIBUHYTh
BHYTPb KaTyIIKH, HA0Jt0/1asi OTHOBPEMEHHO 3a CTPEJIKOW MUJTHAMIIEPMETPa.
2. IloBTOpUTH HAOMIOACHNE, BBIIBUTAS CEPACUHUK U3 KaTYIIKH, a TAKXKe MEHSS TOJ0ca
MarHuTa.
3. 3apucoBaTh CXeMy OIMbITa U MPOBEPUTH BBIMOIHEHKE MTpaBuiia JIeHIIa B Ka)KI0M CiIydae.
4. PacnonoxuTh BTOPYIO KaTyIIKY PsIOM C MIEPBOi Tak, YTOOBI UX OCH COBIIAJIAJIH.
5. BcraBut B 00€ KaTyIIKH jKeJI€3HbIe CEPICYHUKHI U TPUCOSTUHUTH BTOPYIO KaTYIIKY Ye-
Pe3 BBIKIIIOYATENIb K MCTOYHUKY ITUTAHHUS.
6. 6.3aMbIKast 1 pa3MbIKas K104, HAOII0/1aTh OTKJIOHEHHUE CTPEJIKU MUJLIMAMIIEpMETPA.
/. 3apucoBaTh CXeMY OIbITa U IPOBEPUTH BBINOIHEHNE ITpaBuiia JIeHna.

101




KonTposbHasi padora «MarHutTHoe noJie. JJ1eKTPOMATHUTHAS MHAYKIHSD)

Bapuanr 1

1. [To xako¥ U3 MPUBEICHHBIX HIDKE (POPMYITT MOKHO PACCUMTATHh MOYJIb MHIYKITAN
MarHUTHOTO TOJIsL B IMHHOTO TIPSIMOJIMHEWHOTO MPOBOTHUKA C TOKOM |, KOTOpHIi Haxo-
JUTCS B BaKyyme?

r
2_ B. B:&OI’
27-r
3. B g tol .
27-r
4, T.p=tol
T-r

5.MeTanandeckoe KOJIbIIO HAXOAUTCA B MAIrHUTHOM II0JIC, HAITPABJIICHHOM BJOJIb CI'0 OCH.
Ha xakowm u3 PUCYHKOB IIPABUJIBHO YKAa3aHbI HAIIPABJICHUA MHAYKIIMOHHOI'O TOKA | B
KOJbIC U CHUJIbI F, I[GI‘/JICTBYIOHICI\/'I CO CTOPOHEI IIOJIA HaA MaJibIi Y4aCTOK KOJIbIIa I[HHHOﬁ

Al , eciiu ﬁ<0?
At

o R

6. Onpenenure NHAYKUMIO MAarHUTHOTO MOJISL B B IEHTPE TOHKOTO KOJIbLA PaguycoM I
= 50 MM, cuna Toka B koTopoM | =5 A.
7. Onpenenure MHAYKTUBHOCTh KaTyWIKU L, €ciiu npyu paBHOMEPHOM YOBIBAHUU CHIIBI

ToKa oT 3HaueHus |1 = 4 A nmo 3nauyenwus |, = 0 B Teuennu npomexyTtka Bpemern At = 0,1
¢ B Karyuike Bo3Hukaetr J//C camounaykuuu = 12 B.

8. DIEKTPOH MOCIE Pa3roHa B 3JIEKTPOCTATUYECKOM TOJIE C PA3HOCTHIO MOTEHIMAJIOB
A =500 B BieraeT B OqHOPOJHOE MarHUTHOE MoJie ¢ uHaykuuen B = 0,2 T n nBmxercs
B HEM I10 JIyre OKpy>XKHOCTU. Onpenenure pagnyc I 3Toi OKpYKHOCTH.

9. DNEKTPOH, YCKOPEHHBIN U3 COCTOSHUS MOKOS B AJEKTPOCTATUYECKOM I10JI€ C PA3HO-
cThi0 noteHnuanoB Ag = 300 B, BieTaeT B MarHuTHOE MOJIE, JIMHUU UHAYKIUHA KOTOPOTO
MEPIEHANKYJISIPHBI CKOPOCTH AJIEKTPOHA, U IBHXKETCSI B HEM 10 OKPY>KHOCTH paguycoM R
=2 cM. OmnpenienuTe UHIYKIMIO MArHUTHOTO TIOJIS B.
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Pa3nen 4. Kojie0anus 1 BOJIHBI

MexaHuuyeckne KoJ1e0aHus ¥ BOJTHBI

Bonpocbl ajst 00cyskaeHMs: KoyieOaTENbHOE JBH)KEHUE; TapMOHUYECKUE KOoJeOaHus;
CcBOOO/IHBIE MEXaHUYECKUE KOJeOaHus; CBOOOJHBIE 3aTyXalollle MeXaHW4Yeckue Koseda-
HUs, MAaTEMaTHUYECKUN MASTHUK; NPYXUHHBIM MasATHUK; BBIHYXXICHHBIC MEXaHUYECKUE
KOJIEOaHUsl; PE30HAHC; MONEPEYHbIE U TPOJOJIBHBIE BOJIHBI; 3ByKOBBIE BOJIHBI; YIBTPa3BYK.
3aKOHOMEpPHOCTH: NPEBPAILICHUE SHEPTUU MPHU KOJIEOATEIbHOM JBHKEHUU; XapaKTepH-
CTUKH BOJIHBI.

IIpakTHyeckoe NPUMEHEHHEe YIbTPa3BYyKa; YUET PE30HAHCA B TEXHUKE

KauecTBeHHDBIE 3a/1aUH:

1 (BITP). KaxxmoMy 4deoBedecKOMYy OpraHy COOTBETCTBYET oOIpesei€éHHass coOCTBEHHas
4acToTa CBOOOIHBIX KOJICOAHUM: IJIs JKEJIyJKa 3Ta 4acToTa JICKHUT B MHTEpPBAJIC OT 2 JI0
3T, as cepaua— ot 1 1o 6 ', gy a3 — ot 40 no 100 I'u u 1. 1. Bo3aeiicTBue uH-
(Gbpa3ByKOBBIX BOJH ONPEACIEHHBIX YaCTOT MOXKET MPUBECTH K MOBPESKIACHUSM BHYTPEH-
HHUX OPTaHOB, OPTaHOB PHAOKPHUHHOM cucTeMbl U Jp. Kakoe siBieHHE MPOSIBISETCSA B ATHUX
cinyvasx?

2 (BITP). lapuk omycTunu Ha kpail myHkH U otmyctwid. [llapuk nBukercs, nepuoanyde-
CKH IIPOXOJIsl TTOJI0KEHHE PaBHOBECHS, B KOTOPOM OH B KOHIIE KOHIIOB OCTaHABIIMBACTCH.
Kakoit Buj nBukeHHs HaOIIOAAeTCs B 9TOM cirydae?

3 (BIIP). JIBa oagMHAKOBBIX KaMEpPTOHA YCTAaHABIMBAIOT APYT HAPOTHUB JApyra (CM. puc.).
Korzaa no ogHOMy M3 HUX yAapsIOT pE3MHOBBIM MOJIOTOYKOM, TO HAYUHAET 3By4aTh U BTO-
poii kamepToH. Kakoe siBiieHre HaOI01aeTCsl B 3TOM OIIbITE?

PacuyéTrHble 3agaun:

1. Ckonpko koyieOaHui coBepIIaeT MaTeMaTUYECKUd MasiTHUK JAiuHOM | = 4,9 M 3a Bpems
t =235 mun?

2. K npyxwune xéctkoctbio 80 H/M npukpennén rpys maccoit 200 r. Uemy paBeH nepuo
T cBoGoHBIX KONIeOanuit Tpy3a? (Maccoii npy>XKuHbBI TPeHEOpeUb. )

3. I'py3, npuKpenaeHHbIi K MpYy>KUHE, KOJIEOIeTCs Ha TOPU3OHTAIBLHOM TJIaJKOM CTEpPIKHE.
Onpenenure OTHOIIEHWE KMHETHYECKOW SHEPIMM Ipy3a K MOTEHIUAIbHOW SHEPTUU CH-
CTEMBbl B MOMEHT, KOTJla I'py3 HAXOAMUTCS B TOYKE, PACIOIOXKEHHON MOCPEIUHE MEXKIY
KpaiiHUM I0JI0KEHUEM U MOJIOKEHUEM PABHOBECHSI.
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I'paduueckne 3agauu:

1. Ha pucynke n3o0pakeH rpauk 3aBUCUMOCTH KOOPJMHATHI OT BPEMEHH KOJIEOITIOMIEro-
csl Tena.

[To rpaduky onpenenuTe:

1) ammntyry KoneoaHui;

2) mepuoa KoJieOaHu;

3) yacToTy KoJIeOaHMIi;

4) 3anuImKTe ypaBHEHUE KOOPIUHTHI.

A< cm
20

£1N Vi

/ \ 4

A
/ X /

Y

3aga4yu HA METOAbI HAYYHOI'0 MO3HAHUSA:

1 (BIIP). YuuTenp Ha ypoke mpojesal claeayronuid onbIT. OH MOMECTHUII JIESKTPHUICCKUI
3BOHOK I10JT CTEKJISTHHBIM KOJIOKOJI, COCAMHEHHBIN C BO3AYIITHBIM HACOCOM. BKIt0O4MB 3BO-
HOK, OH HaydaJl OTKauuBaTh BO3AyX. [0 mMepe oTkaunBaHMs 3BYyK CTAHOBHUJICS BCE THUIIE,
XOTSI CKBO3b CTEKJIO ObLIO BUIHO, YTO MOJIOTOYEK MO-TIPEKHEMY yAapseT B YAIlIKy 3BOHKA.

. .
d . \
/ \‘\‘
/ \\

Kaxkoii BBIBOJI MOXKHO CAeNaTh MO pe3ysibTaTaM JaHHOTO OMbITa?

2 (BIIP). Bam HeoOx0auMO UCCIE0BaTh, KaK 3aBUCUT TMEPHO] KOJICOAHUN MPYKUHHOTO
MasgTHHKA OT Macchl Tpy3a. Mimeercs cienyroiiee 000py10BaHuUE:

— CEKYHJIOMEp 3JIEKTPOHHBIN;

— HaOop 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. OnumuTre NOpSIOK ACUCTBUI MpHU
IIPOBEICHUH UCCIICOBaHUS.

|

Tect no TeMe «MexaHn4eckue KoJe0aHUsI M BOJIHbD)
Bapuanr 1
1. IToka3an rpaduk 3aBUCUMOCTUA CMEIICHUS KOJIEOIIOIIerocs: Tena ot BpemeHu. Omnpeje-
JIUTE YaCTOTy KOJI€OaHU ATOTO Tea.
A. 10 T'm;
b. 0,2 I'm.
B. 1Tm.
I'.0,1Im.
2. Onpeaenute Nepro] KojieOaHUi MaTEMAaTUUECKOTO MAasATHUKA, eciu JyinHa HUTU 40cMm.
A4m.
b. 8x.
B.16m.
I'.20m
3. Teno xonebnetcs Boib ocu X 10 3akoHY X(t) = Scos10 © 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 Tpy3a MaTeMaTH4ecKOro MasTHHKAa YMEHBIIMIN B 2 paza. Kak mpu sTom mu3me-
HUJICS IEpHOJ] KoJleOaHUi MasiTHUKA?

A. VBemmunics B V2 pasa.

B. YMenbiumics B V2 pasa.

B. Ymenbmuncs B 2 paza.

I'. He nzmenuncs.

5.Konebarouuiics Ha py>KuHE TPy3 3a MPOMEXKYTOK BpemeHu t = 12 ¢ coBepmaeT n = 60
konebanuii. Onpenenure nepuoa kojaedanuit 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 xakoii popmyiie Beraucsiercs nepuo T kojebaHuit MaTEMaTUYECKOTO MasSTHUKA?
A. 2m\(k/m)

B. 2nV(1/g)

B. 2mV(g/)
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T. 127 \(l/g)

A (g

8.B kakux cpenax MOTyT pacpOCTPaHATHCS MPOIOIbHBIE BOIHBI?

A. Tonbko B razax.

b. Tonpko B KHUIKOCTIX.

B. Tonpko B TBEpABIX TENAX.

I'. ToJIbKO B )KMIKOCTSIX ¥ TBEPIBIX TEJIAX.

J. Tosbko B KUAKOCTAX U ra3ax. E.B razax, )KMAIKoCTAX U TBEPABIX TEJAX.
9. CxopocTtsb 3Byka B Bo3ayxe 330 m/c. KakoBa jyiriHa 3ByKOBOM BOJHBI IIPU YaCTOTE KO-
nedanuii 100 I'n?

A. 33 xkm.

b. 33 cm.

B. 3,3 m.

I'.0,3m.

JlabGoparopHasi padora «3aBUCHMMOCTD MEPUOIA U YACTOTHI CBOOOIHBIX KOJIeOaHUM
HUTSHOT0 MASITHUKA OT €ro JJIUHbD).

Ieab padoThI: BHIICHUTH, KaK 3aBUCUT MEPHUOJI U YACTOTAa CBOOOIHBIX KOJICOAHUN HUTS-
HOT'O MasiTHUKA OT €r0 JIJTUHBI.
Oo6opyaoBaHme: MTaTUB ¢ My()TOH M JANKOM, IIAPUK ¢ TMPUKPEINICHHOW K HEMY HUTBIO
nmrHoi 130 cM, IPOTAHYTOM CKBO3b KYCOUYEK PE3MHBIY, Yachl C CEKYHIHON CTPEIKOM N
METPOHOM.

Yka3zanusa k padorte

1. IlepeuepTute B TETpab TAOIUILY JJIS 3aITUCH PE3YJIBTATOB U3MEPEHHUM U BHIYUCIICHHIA.
2. YkpenuTte Kyco4eK Pe3UHbI C BUCSAIIUM Ha HEM MasiTHUKOM B JIAIIKE IITa-
THBa, KaK MOKa3aHo Ha pUCYHKe. [Ipu 3TOM niimHa MasTHUKA TOJDKHA OBIThH
paBHa 5 ¢M, KaK yKa3aHO B TaOJIMIIC JUI IepBoro onbita. vy | MmasTHHKA
M3MEpSUTE TaK, Kak MTOKa3aHO Ha PUCYHKE, T. €. OT TOYKHU MOJIBECA 10 cepe-
JTUHBI IIApUKA.
3. Jlyist mpoBeCHUS TIEPBOTO OIBITA OTKJIOHUTE IIAPUK OT MTOJIOKEHUS PaB-
) HoBecHs Ha HEOObIIyI0 aMmuMTyy (1—2 cm) u otycrute. M3meppre

Puc. 183 IIPOMEXKYTOK BpeMeHH 1, 32 KOTOPBIi MassTHUK coBepUT 30 MOJTHBIX KOJIe-

Oanwuii. Pe3ynbpTaThl M3MEepEeHU 3aMUINNATE B TAOIHILY.

4. ITpoBeanTe OCTAIbHBIE YETHIPE OMbBITA TAK K€, KaK U nepBbIid. [Ipu sTom ain-
Hy | MasiTHHKA KaXX/Iblil pa3 yCTaHABIMBATEe B COOTBETCTBUH C €€ 3HAUCHUEM, YKa3aHHBIM
B TAOJIMIIE JIJISl TAHHOTO OMBITA.
5.JIms1 kaXaoro U3 MATH OMBITOB BHIYMCIWTE W 3alUIIUTE B TAOIWIly 3HAYCHUSTIEPUO-
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 3HaueHHe T HUTSHOTO MasTHHKA 1o dpopmyre T = 2nVe/g ,
VYckopenue ¢ = 9,8 m/c?.

7.J171s1 KaXKJI0T0 M3 IISATH OIMBITOB PACCUMTANUTE 3HAUYCHHS YAaCTOTHI V KOJIeOaHUN MasiTHHUKA
1o popmyne: v = 1/T wimm v = N/t. [lonyuyeHHbIe pe3yabTaThl BHECUTE B TAOIHITY.
8.Crenaiite BBIBOALI O TOM, KaK 3aBHCAT IEPUOJ M YacTOTa CBOOOHBIX KOJIcOaHUN MasiT-
HHKA OT €r0 JUIMHBI. 3alUIINTE 3TH BHIBOIBI.

9.lonmoauTenpHOE 3amanue. McciemoBaTh 3aBUCHMOCTD IEepUOJia KOoJeOaHUN HUTSHOTO
MasTHUKA OT aMIUTATY bl KOJICOaHUA.

A) OTKJIOHUTE MasATHUK (JJIMHOU 45 CM) OT IMOJIOKEHUSI PABHOBECHS Ha 5 CM U OTITYCTHUTE.
b) N3mepbTe Bpems, 3a KOTOpoe MasTHUK coBepiaeT 10 moJHBIX KojaeOaHuH.

B) [ToBTOpUTE ONBIT C aMILTUTY10M KOJIeOaHuil 3 cM.

10.I') Jlns KaXKa0T0 OIbITAa BRIYUCIUTD MEPUOJ] KOJICOaHU HUTSHOTO MasTHHKA 1Mo (op-
MYJIE Toxen = /N

JJIEKTPOMATHUTHBIE KOJI€0AHUA U BOJIHBI

Bomnpocel as1 00cy:KIeHHus: IEPHO]T CBOOOIHBIX MIEKTPUUECKUX KOJIEOAHUI; EMKOCTHOE
Y MHAYKTUBHOE CONPOTHUBIICHUSI IEPEMEHHOTO TOKA; aKTUBHOE COMPOTUBIIEHUE; padoTa U
MOIIHOCTb IEPEMEHHOTO TOKA; PE30HAHC B DJIEKTPUUYECKON LIENU; TOKH BBICOKOW YaCTOTBHI;
ANIEKTPOMATHUTHOE MOJIE KaK 0COObIN BUJI MATEPHUH; IIEKTPOMArHUTHbIE BOJIHBI, BUOPATOP
I'epua; OTKpBITHIN KO€OATENbHBIN KOHTYP; IOHITHE O PaJAHOCBSI3H; TEJIEBUICHHUE.
du3znuecKkue siBJIeHUsI: CBOOOIHBIEC AIEKTPOMATHUTHBIE KOJIEOAHUS; 3aTyXaloLUe JIeK-
TPOMAarHUTHbIE KOJIEOaHUs; BHIHYKJICHHBIE SJIEKTPUUECKHUE KOJICOaHUsl; IEPEMEHHBIN TOK;
IIPUHLIMIIBI PAIUOCBS3H.

3aKOHOMEPHOCTH: MPEBPALLECHUE SHEPTUU B KoJieOaTeIbHOM KOHType; ¢hopmyna Tomco-
Ha; 3ak0oH OMa JJ1s 3EKTPUYECKON 1IeNU NEPEMEHHOIO TOKA; CBOMCTBA 3JIEKTPOMAarHUT-
HBIX BOJIH.

IIpakTHyeckoe NnpMMeHeHHe dJIEKTPOMArHUTHBIX BOJIH; IOJy4eHHE, IIepeadya U pacipe-
NesieHue dIeKTposHeprun; nzooperenue paano A.C. IlomoBsiM.

IpuHuMNbI geiicTBUA NMPUOOPOB M YCTPOMCTB: I'€HEPATOPA HE3ATYyXAIOIIUX JJIEKTPO-
MarHUTHBIX KOJIEOaHWIi; reHepaTopa MepeMEeHHOr0 TOKa; TpaHC(POopMaToOpa; paguonprueM-
HUKA

KauectBennsie 3a1auu:

1 (BIIP). BcTaBbTe mpoOMyIIEHHOE CIOBO B TEKCT.

«PaanocBsa3p MEXAYy PaaUOMIOOUTESIMHI, HAXOIAIMMHUCS HA TPOTHUBOMOJIOKHBIX CTOPO-

Hax 3eMJTH, OCYIIECTBISIETCS HA KOPOTKUX BOJIHAX. JTO BO3MOXKHO Oyiarogapsi ToMy, 9TO
OTPa)KAaeT KOPOTKUE PAJAHOBOJIHBDY.
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2 (BIIP). B konebaTenpHOM KOHTYpE pa3/IBUHYJIM IUIACTUHBI KOHICHCATOPA.

Kak mpu 3TOM M3MEHSITCS 4acTOoTa W MEPUOj] COOCTBEHHBIX KOJIEOAHUN JICKTPUUECKOTO
3apsiia B KOHType? I KaKa0il BeIMYUHBI ONPEACIUTE COOTBETCTBYIOIIUNA XapaKTep U3-
MEHEHHS:

1) yBenmuurcs; N

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 xonebanuii 3apsina

Pacuérnbie 3anaum:

1. KonebGarenpHblil KOHTYpP COCTOMUT M3 KaTyIIKU HHAYKTUBHOCTBIO 0,02 MKI'H U KOHJI€H-
catopa émkocThio 32 MK®. Onpenenure nepruoa cOOCTBEHHBIX 3JIEKTPOMAarHUTHBIX KOJIe-
OaHMi1, BOSHUKAIOIINX B KOHTYDE.

2. MakcuManbHbIiH 3aps| Ha 00K/IaJKaX KOHIEHCATOpa KolebaTenbHoro KOHTypa Om = 10°
Ki. AMIIIMTYIHOE 3HaY€HME CHIIBI TOKA B KOHTYpe Iy = 103A. Onpenennre nepuos Koe-
6anwmii. ([ToTepsiMmu Ha HarpeBaHue MPOBOITHUKOB MOKHO MTPeHeOpeyb.)

3. Pamka momanso S = 3000 cm? umeer N = 200 BUTKOB U BpaIaeTcs B OJZHOPOTHOM
MATHMTHOM TIone ¢ uHAaykmued B = 1,5 ¢ 102 Tin. Makcumansnas DJIC B pamke
% =15 B. Omnpenenure Bpemst OJHOro 000poTa.

4. B nenb nepeMeHHOro Toka ¢ yactotoil v = 500 ' BKiIroYeHa KaTyllKa UHIYKTUBHO-
cteto L = 10 mI'H. Onpenenure EMKOCTh KOHIEHCATOPA, KOTOPBI HAJ0 BKIIIOYHUTH B 3TY
1IeTIb, YTOOBI HACTYMIJI PE30HAHC.

5. Pagmocrtanumsa Benér Bemanue Ha Hecyuied ydacrore 150 MI'm. Onpenenure nnuny
BOJIHBI, HA KOTOPOH BEUIAET pauOCTaHIIHS.

4. OnpenenuTh IIUHY 3JIEKTPOMAarHUTHBIX BOJH B BO3[yX€, U3IyYaEMbIX KOJI€OATEIbHbBIM
KOHTYpoM ¢ eMKOCTbI0 3 H® u mHayktuBHOCTHIO 0,012 I'H. AKTHMBHOE CONpPOTHUBIICHUE
KOHTYpa MPUHATH PAaBHBIM HYJIIO.

['paduueckue 3anaun:
1. Ha pucynke npuBeeH rpaduk U3MEHEHHs CHIIBI TOKa cO BpemeHeM. OmnpenenuTs Ie-
pHroJI KoJIeOaHWH ¥ aMIUTUTYAY CHJIBI TOKA. 3amucaTh YpaBHEHHE KOJIeOaHUH CHITBI TOKA.

i, MA

o
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3aiaun Ha METOJIbl HAYYHOT'O O3HAHUS:

1 (BITP). B 1896 1. A. C. IlomoBeiM ObLTa TIEpeaHa mepBasi TeJIerpaMMa C UCIIOIh30BAHU-
eM AIEKTPOMATrHUTHBIX BOJTH. Nwm OBLT N300peTEH MIePBBIN
. B nexabpe 1901 r. MapkoHu nepejiaja CurHani Je-
pe3 Atnantuyeckuil okead. [lo cyTu, OH MOCTaBWII B MOBECTKY JHS 3a/1adyy UCCIEI0BAThH
pacmpocTpaHEeHUE PAIMOBOIH BOKPYT 3eMiid. B MEpBBIX «TpaHCATIAHTHYECKUX» OMBITAX
OH HaIIEN, 9TO MOYKHO TIepe1aBaTh COOOIICHHS Ha 3HAYNTEIIBHBIC PACCTOSIHHS HE TOJBKO C
TOMOIIBIO (c AIMHOM BOJIHBI OKOJIO 8 KM), KOTOpPBIE BCJIEI-
CTBUE oru6aroT 3emillo, HO U C MOMOINIbIO BOJH C JUIMHOU
BOJIHBI 0KOJIO 300 M, KOTOpBIE, KaK MBI CETOJHSI 3HAEM, CIIOCOOHBI OTPAXKATHCA OT MOHO-
cdepsl 3emiu.

Cnucox c¢j0B (CI0BOCOYETAHUM )

1) 6ecripoBoIOUHBIN Tenerpad

2) anmmapat Mop3se

3) ITMHHBIX PAIUOBOJH

4) KOPOTKUX PAANMOBOJIH

5) siBneHus nudpakuuu

6) sIBJICHUS TUCTIEPCUU

2 (BIIP). Poytep (MapuipyTuszaTop)

Jlnst paboThl MOOWJIBHOM CBSI3UM, MOJAEMOB, CITYTHHKOBBIX CHCTEM M MHOTHX JIPYTUX
YCTPOMCTB UCIOIB3YIOTCS OECIIPOBOHBIE TeXHOJIOTHU. OJHUM W3 MPUMEPOB UCMOJIbB30-
BaHUS OECNpPOBOAHBIX TexHOJOTHM siBisieTcss Wi-Fi. O0s3aTenbHbIM yclioBUEM Oecmpo-
BOJHOM CBSI3M YCTPOMCTBA C CEThIO MIHTEpHET sABISETCA HAIUYME TOUYKU JTOCTyNla — PO-
yTepa Wik mapuipyTtuzatopa. CBs3b MEXIYy TOYKOM J0CTyna (pOyTEpOM) U YCTPOMCTBOM
OCYILIECTBIISIETCA C MOMOIIBIO JIEKTPOMArHUTHOTO U3JIYyUYEHHUS ONPEAEIEHHOTO Uana3oHa,
KOTOPOE M3Iy4aeTCsl POYTEPOM, PACHPOCTPAHAETCS B BO3AYXE CO CKOPOCTHIO CBETa U
MIPUHUMAETCSL YCTPONCTBOM (Hampumep, HoyTOykom). Kaknprit poytep pabotaer B ompe-
NEIEHHOM JIMara30He 4acTOT, B KOTOPOM BBIAENSETCA IeHTpaibHas yactora. Ha cero-
THSTTHUHN eHb ctannapThl Wi-Fi cetn moaaepKuBaroTcsi IByMs IIEHTPAIbHBIMU 4acTOTa-
mu: 2,4 I'Tu 5 ITT (T — rurarepr;, — 10° I'). Haubonee wacto Berpeyaromiasics pa-
Oouast ieHTpaibHas yactota — 310 2,4 I'Tw.

1. Kakoe ¢uzuyeckoe siBJICHUE JICKUT B OCHOBE pabOThI poyTepa (Mapuipytusaropa)?

2. BriOepuTe U3 NpeasioKEHHOTO TIepeyHs JBa BEPHBIX YTBEPXKICHUS, KOTOPBIE OIpeje-
JSIOT MpeuMyliecTBa OECIpOBOAHON CBSI3U MEpel MPOBOJHOM, U 3aMUIIUTE HOMEpa, MO0
KOTOPBIMU OHM YKa3aHBI.

1) HeGomnbime 3aep>KKi BO BpeMsl COSTUHEHUS.

2) [lonkirovyeHre HECKOJIbKUX YCTPOUCTB OJHOBPEMEHHO.

3) Orpann4eHHOE PACCTOSIHUE MEKy TOUKAMU CBSI3U YCTPOICTB.

4) B nuamazone 2,4 I'TTl pabotaeT MHOeCTBO ycTpocTB (Hanmpumep, Bluetooth, mukpo-
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BOJTHOBBIE TI€UH).
5) U3nyuenue ot Wi-Fi-ycTpoliCTB B MOMEHT IE€peaaur JaHHBIX B HECKOJIBKO Pa3 MEHb-
I1Ie, YeM y COTOBOTO TesedoHa.

TecT mo TeMe «3NEKTpOMArHUTHBIE KOJICOAHUS W BOJTHBD)

Bapuanr 1

1. DnexTpuueckue konedaHus B KoueOaTeIbHOM KOHTYpE 3a7aHbl ypaBHeHHEeM q=10-2C0S
20t (Ko). UeMy paBHa aMIuinTy1a KojieOaHUM 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 cexynasl. Yemy paBHA ITUKIWYECKAs YACTOTA KOJIeOAaHUH 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, €CJIM 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. JleiicTBytOlllee 3HAUEHUE HANPSKEHUSI HA YYACTKE LIEMU MEPEMEHHOI0 TOKa paBHO 220
B. Uemy paBHa aMIimuTy1a KoJeOaHus HAMPSOKEHUS HA 9TOM YyYacTKe IIETIH.

A. 220 B.

b. 440 B.

B. 2202 B.

I.220 V2 B.

5. Ilpu snekTpuYecKuX KOoJeOaHHsIX B K0ieOaTeIbHOM KOHTYPE CHUJIa TOKA B KATYyIIKE U3-
MeHseTcd 1o 3akony 1=2 cos 100t (A). Uemy paBHa aMIUIMTYa KosieOaHUid cuiia Toka?

A. 0,02 A.

b.2 A.

B. 100 A.

I'.2*104 A.

6. KoHTyp paguornprueMHHKa HaCTPOEH Ha JJIMHY BOJHBI SOM. Kak HYy»KHO M3MEHUTH €M-
KOCTh KOHJICHCATOpa K0JIEOATEILHOTO KOHTYpa MPUEMHUKA, YTOOBl OH OB HACTPOEH Ha
BOJIHY JUTMHOM 25 M?

A. YBenuuuts B 2 pasza.

b. YBenmuuuTs B 2 pa3za.

B. YMenbuts B 2 paza.

I'. YMenbmiuts B 4 paza.

7. C noMoIIbl0 KaKOro 3J€MEHTAa JIETEKTOPHOTO PaJuONPUEMHHKA OCYIIECTBIISETCS Jie-
TEKTUpPOBaHUE?

A. uog.

b. KkonebaTenbHBIN KOHTYP.
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B. anTenHa.

I'. rpOMKOTrOBOPUTE .

8. Ha xakoM CBOMCTBE AJIEKTPOMArHUTHBIX BOJIH OCHOBAHO JICMCTBHUE pajuoaoKkaTopa?
A. oTpaxkeHue.

b. npenomnenue.

B. unrepdepentusi.

I'. monsapusanus.

9. Ha xakoM mpuMEpHO PACCTOSTHUM OT PaarOJIO0KATOpa HAXOAUTCA CaMOJIET, €CJIM OTpa-
YKCHHBIN OT HErO CUTHAJ NMpUHUMAIOT yepe3 10-4 ¢ nmociie MOMEHTa MOChUIKA?
A.3*%104 m.

b. 1,5%104 m.

B. 3*1012 m.

I'. 1,5*%1012 m.

10. Ha xakoi#l njiuHe BOJHBI paboTaeT paaMoIepe/laTdydK, €ClIM YacToTa KosjeOanuit 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» - BBINOJHEHBI TPaBWJIBHO 5 3aJIaHUM.

Pa3zgea 5. Onruka

IIpupoaa ceera

Bonpocs! qist 00CyKI€HUA: TOUYCUHBIM UCTOYHUK CBETA; CKOPOCTh PACHPOCTPAHEHHUS
CBETA; MOJHOE OTPAXKEHUE; JIMH3bI, YBEIMUYEHUE JINH3BI; TJ1a3 KaK ONTHYECKAas CUCTEMA,
cuJia CBETA; OCBEILIEHHOCTD.

3aKOHOMEPHOCTH: 3aKOHBI MPSMOJIMHEMHOTO PACHPOCTPAHEHUS, OTPAXKEHHUS U Tpe-
JIOMJICHUSI CBETA; MOCTPOCHUE M300pakKeHusl B JIMH3aX; MpuHIUI [ toifrenca; ¢popmyna
TOHKOM JIMH3bI; 3aKOHBI OCBELIEHHOCTH; COJTHEYHBIE U JIYHHbIC 3aTMEHUS.
IIpakTHYecKoe NIpUMeEHEHHE ONTHIYECKUX MPUOOPOB

KoMOuHupoBaHHBIC 3aHATHUS
JlabopaTopHas pabota

KavecTBeHHBIC 3a1a4H:

1 (BIIP). B cepenune XX B. unxenep-pusuk Yapns3z Kao caenan oTkpbiTHE, MPOJIO-
KHUBIIIEE JOPOTY ONTHYECKUM BOJOKHAM, KOTOPBIC HCIIONB3YIOTCSI CETOHS [IJISl TEJICBH-
JCHHSI U UHTEPHET-CBsI3H. ONTUYECKOE BOJIOKHO CIIOCOOHO TMepenaBath HU(POBYIO WH-
dbopmarro B hopMe CBETOBOro uMMITyjibca. Kakoe siBiIeHUE OOBSCHSET XO0J CBETOBOIO
Jy4a BIOJIb ONITUYECKOTO BOJIOKHA (CM. puc.)?

OTBeT:
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[Ipu npoxoxkaeHUH CBETa BHYTPHU ONTHUYECKOTO BOJIOKHA CBET OTPaXKaeTcsl OT BHYTPEH-
HUX CTEHOK BOJIOKHA. B JJaHHOM cilyyae mpoOsIBISIETCA SIBIICHHE MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

2 (BIIP). YcTaHoBUTE COOTBETCTBHE MEXKIY MpUMEpPaMH U (PU3HUECKUMH SBICHUSIMH,
KOTOPBIE 3TH MPUMEPHI WLTIOCTPUPYIOT. JIJIsl KaKI0TO MpuMepa MpOsIBICHUS (u3nde-
CKUX SIBJIGHUH M3 MEpPBOTO CTONOIA MOAOEpUTE COOTBETCTBYIOIIEE Ha3BaHUE (PHU3UUE-
CKOTO SIBJIGHUSI U3 BTOPOTO CTOJIOIIA.

I[TPUMEPBI
A) THO B BOJI€ KaXXeTCs OJIMXKe, YeM Ha caMOM JIeJie
b) cBeT OT 1amMIIouKH OCBEIIaeT KOMHATY

OUSNYECKUE SABJIEHUA
1) nuddyszus
2) mepexo MEXaHN4IEeCKO SHEPTUH B TEILIOBYIO
3) nmpeioMIIeHHE CBETa B BOJIE
4) pactipocTpaHeHue cBeTa B aTMmochepe

3anuiuTe B Ta0IUIly BEIOpaHHBIE ITU(PHI 0T COOTBETCTBYIOIIMMH OYKBAMU.

A b

PacuérHble 3a1a4u:

1. [1nockoe 3epkajio MOBEPHYJIU Ha yroi o = 17° BOKpYT OCH, JiekKalleld B TIIOCKOCTH
3epkana. Ha xakoii yron 3 moBeprHeTcsi OTpakEHHBINA OT 3epKajia Jyd, €CJIM HarpasJe-
HUE NaJAr0UIEro JIyya 0CTaJ0Ch HEU3MEHHBIM ?

Bosmooicnoe pewenue:

[IycTh (¢ — nepBOHAYaIbHBIN YrOJ NaJCHUS Jy4a.

[To 3aKkOHY OTpaXEHUS YTrOJl OTPAXKEHUS TAKKE PABEH (P, U, CIECIOBATEIBHO, YTOJI MEXKIY
MaJIaI0IHAM JIY4YOM U OTPaKEHHBIM JTy4OM PaBeH 2.

IIpn moBopoTE 3€pkania HA yroja o NMepHeHauKyJsip I K 3epkany, BOCCTAHOBJICHHBIN B
TOYKE NAJCHUS, TAKXKE ITIOBEPHETCS HA YyTOJI 0 M 3alMeT nosoxenue I1.

3HauuT, HOBBIM yroJ najeHus OyAeT paBeH @ + o.

Takum e OyJ1eT ¥ HOBBIN yTOJl OTPAKCHHUS.

[TosToMy yroJi, Ha KOTOPBIM MOBEPHETCA OTPAKEHHBIN Jiyd B = (¢ + ) T+ o - ¢ = 20 =
34°.

2. OmnpenenuTte, Ha KaKOW yroyl O OTKJIOHSETCS CBETOBOW Jy4 OT CBOETO MEpPBOHAYAIb-
HOT'O HaIpaBJICHUs MPHU MIEPEXO/IE U3 BO3/AyXa B BOAY, €CJIHM yroji najeHus o = 75°.
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3. Onpenenute, BO CKOJIBKO pa3 HCTHHHAS TIIyOMHA BOAOEMA OOMBIINE KaXyIICHCs, €Cln
CMOTPETH MO0 BEPTUKAIH BHU3.

4. B kadecTBe JyIbl UCIIOIB3YETCS TOHKAs cOOMparoIias JMH3a ONTUYECKask cujia KOTO-
poit paBHa 4 nntp. IIpeamer HaxoAUTCS HAa PACCTOSHUM 5 CM OT IUJIOCKOCTU JIMH3BI.
Onpenenure:

1) KakuM — meiicTBUTEILHBIM MJIM MHUMBIM — SIBIIICTCS U300pakeHHE mpeamera’?

2) Ha xakoM paccTOssHUM OT TUIOCKOCTH JIMH3bI HAXOJUTCS €ro u300pakeHue?

3) Uemy paBHa yBeJIMUYCHUE JTUH3BI B JaHHOM cliydae?

5. N3obpaxenue npeamera umeet Boicotry H = 2 cm. Kakoe ¢okycHoe paccrosinue F
JI0JKHA UMETh JIMH3a, PACTIONIOKEHHAsI Ha pacCcTOsSTHUU f = 4 M OT dKpaHa, yToObl U300-
pakeHHe TaHHOTO MpeAMETa Ha dKpaHe UMeIo BbicoTy h = 1m?

6. [IpenenbHbIi yrojl MOJHOTO OTPAKEHUS B CUCTEME CTEKJIO-BO3AYX paBeH 42°. Uemy
paBHa CKOPOCTh CBETA B 3TOM COPTE CTEKJIA?

7. CTOJ OCBEIIIEH JIAMIION, PACHOJIOKEHHOM Ha BhIcoTe 1,2 M npsiMo Haja cTtoioM. Ornpe-
JEIIATE OCBEUIEHHOCTh CTOJIA HEMOCPEACTBEHHO MOJ JIAMIIOW, €CJIM IMOJHBIA CBETOBOM
HOTOK JlaMIibl cocTasiisieT 750 M. JlamMmy cumTaiTe TOYEYHBIM UICTOYHUKOM CBETA.

I'papuueckne 3agaum:

1 (BIIP). Ha onHy U3 rpaHeil CTEKJISIHHOM MpHU3Mbl U3 BO3/yXa MajaeT Jyd CBETa (CM.
puc., Buj cOoky). M300pa3ure npuMepHbIi X0 JIydya B IPU3ME U TOCJIE BBIXOJA CBETA
U3 CTEKJIa B BO3/yX.

Bosmooicnoe pewenue:
[TpumepHbIii X011 Tyuel n300pakEéH Ha PUCYHKE.

/

2 (BIIP). Ha pucyHke moka3aHO pacrojoKeHue TJIaBHOW onTuueckoil ocu MN JuH3bI,
CBeTIICHCS TOUKUA S U ee uzobpaxenus Si. Hapucyiite mua3y u xon mydeit. Haiigure
Ha PUCYHKE ONTHYECKUM LEHTp JIMH3BI U ee (okychl. Omnpeaenure, coOuparouiel uiu
pacceuBaroIiel ABISETCS 3Ta JUH3a, NEHCTBUTEIBHBIM UM MHUMBIM SIBIISETCS M300pa-
KEHHE.
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S,

3amavyu HA MeTOAbI HAYYHOT0 MO3HAHUSA:

1 (BIIP). Yuutens Ha ypoke MpOBEN CEPUIO0 OMBITOB MO MPEIOMIICHUIO CBETOBOTO JIyya
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 OIIBITOB?

2 (BITP). KoHTaKkTHBIE JIMH3BI

CBeTOBbIE JIy4H, UAYLIUE B TJIa3, UCHBITHIBAIOT MEPBOE MPEIOMIICHHE, MPOXOJs Yepes3
pOroBHUIly, Jajee B MEPEAHEN TJIA3HOM KaMmepe, XPYyCTAIMKE, 3aJHEW TJIa3HOM Kamepe.
[Ipenomnénneie Tyun coOMparoTcsl Ha cetyatke. Eciiu n3o0paxeHue npeamera mnoiayya-
€TCsl HE Ha ceTyaTke (Tepel Hel WM 3a HEeil), TO YeJIOBEK BUIUT MPEAMET HEUETKHUM,
pa3MbIThIM, Oe3 neraneil. KoHTakTHbBIE JIMH3BI, KAK U OYKH, KOPPEKTHUPYIOT OIH30pY-
KOCTb, TaJTbHO30PKOCTh, aCTUTMaTU3M. KOHTAaKTHBIC JIMH3BI UMEIOT (OPMY «HaIlIn», U3-
rOTaBJIMBAIOTCA U3 MPOHUIAEMOro JUIsl Kuclopoja marepuana. [loBepXHOCTh, KOHTaK-
TUPYIOLIAsi C POTOBUIIEH, COOTBETCTBYET (hOopMe POTOBUIIbI, IEPEAHSSI TOBEPXHOCTh HC-
MpaBJIsiCT HEMPABUIIBHYIO ONTHUYECKYIO CHCTEMY IJ1a3a, (OKyCHpyeT M300pakeHHe Ha
CeT4aTKe, He MCKaxaeT ¢opmy mpeameToB. KOHTaKTHBIE JIMH3BI COMPHUKACAIOTCS Yepe3
CIE3HYIO TUIEHKY C POTOBHUIEH TJla3a U HaXOIATCA C HUM «B KOHTaKTe». [J1aza manbHO-
30pKHUE UCIPABJISIOTCS KOHTAKTHBIMH COOMPAIONIMMH JIMH3aMU, Ija3za OJU30pyKHe —
KOHTAKTHBIMU PACCEUBAIOITUMHU JUH3aMU. [[Mana3oH KOPPEKIUK KOHTAKTHBIX JIMH3 J10-
CTaTO4YHO MHUpOKHii: oT +20 1o -20 guonTpwii.
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ofoRoaRa
1. Kakoe ¢u3nueckoe siBleHNE JEKUT B OCHOBE paOOThl KOHTAKTHBIX JTUH3?

2. BBI6epI/ITe N3 IIPCIAJIOKCHHOTO IICPCUHA ABA BCPHBIX YTBCPXKICHHUA U 3AIIMIINUTC

HOMEpA, 0JI KOTOPBIMU OHU yKa3aHBI.
1) koppekTupytomas 3peH1ue NOBEPXHOCTh KOHTAKTHOM JIMH3bI — BHEIIIHSAS,

2) ucnpapyieHHE OJIM30PYKOCTH TPeOyeT AEKOPATUBHYIO KOHTAKTHYIO JIMH3Y;

3) ucnpaBliieHUEe JaTbHO30PKOCTU TpeOyeT JMH3Y, YCUINBAIONIYI0 (POKYCUPOBAHHUE CBE-
TOBBIX JIy4€H;

4) onHa W3 3a7a4 KOHTAKTHOM JIMH3bI COCTOUT B OTPAXKCHUU IMAIAIONIET0 Ha Ij1a3 CBETO-
BOT'0 MOTOKA;

5) Opu HOIIEHUM KOHTAKTHBIX JIMH3 MPOUCXOJUT YMEHbBIIICHUE WHTEHCUBHOCTH TIOMa-
JAIOILIETO B IJ1a3 CBETOBOT'O ITOTOKA.

Tect no Teme «OnTuka»

Bapuanr 1

1.JJaGopaTopHbIM METOJOM BHEPBBIC U3MEPHUII CKOPOCTH CBE-
A. N. ®uzo

b. X. I'toiirenc

B. O. Pemep

2. 3aKOH OTpaXKEHHUSI CBETa UMEET BUJI (CM. pUC.): |
A C=Y ’
B. sin g
B.0=7
3. [TocTosiHHAst BeMUYMHA, BXOASAIAasl B 3aKOH MPEIOMJIEHUS CBETA, HA3bIBAETCH:
A. aGCOIOTHBIM TTOKA3aTeNIeM MPETOMIICHUS

b. oTHOCHUTENBHBIM MOKAa3aTENIEM MPETIOMIICHUS

B. nocrosiHHOM npenomiIeHust

4.®opMyia ONTUYECKON CHIIBI JIMH3BI, ATO. ..

F—

Ta.

A.

O
Il

b.

1 [—
B. F
5. UYenoBek mpuOIMKaeTCs K 3epKalIy co CKOpocThio. C KaKoi CKOPOCTBIO OH cOJH-
’KaeTCcsl CO CBOUM M300paKeHHeM?

R |+ '”_\'—‘ (Wl

1
+ J—
f .

M

A. c
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e M
b. ¢

152
B. c
6. CrnoxxeHue IByX KOT€PEHTHBIX BOJIH Ha3bIBAETCH:
A. nucnepcueit
b. nudpaxnueit
B. uartepdepennueit
7. CrocoOHOCTh AJEKTPOMArHUTHON BOJIHBI MPOXOAUTH Y€pe3 OJTHOOCHBIN KpUCTAILT
B OTIPEJICJICHHOM HANpaBJICHUU HA3bIBACTCS:
A. osspu3zanuen
b. untepdepeniueit
B. nudpakuumeit
8. [Ipu nepexone ayya B ONTHYECKHU OOJIEE MIIOTHYIO CPENy ...
A. yron najieHus OoJbIIe yria MpeaoMIICHHUS.
b. yros nmajienust MeHbllIe yriia mpeioMIICHUS.
B. yros nmajienus paBeH yrity mpeaoMIICHHUS.
Q. Ecnu npeamer HaxomuTcss Mexay (OKYCOM M ONTHYECKUM LIEHTPOM COOMparo-
Ie¥ JIMH3BI, TO U300pakeHue OyeT. ..
A. YBEJIMYEHHBIM.
b. yMeHbIIEHHBIM.
B. paBHBIM pazmepam npenmMera.
10. IIpu mpoxoxaeHUH OEJIOro CBeTa Yyepe3 TPEXTPaHHYIO MPU3MY Ha SKPaHE BUIHBI
Pa3HOLIBETHBIE MTOJIOCHI. JTO SIBJICHUE ...
A. uaTepPepeHInH.
b. nucniepcum.
B. nudpakumu.

Kpurepun ouenku:

«5» - BBINIOJIHEHBI NTPpaBUIbHO 10 3amaHuni;
«4» - BBINOJIHEHBI TPABWIILHO 8 - 9 3a71aHUI;
«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3a7jaHUI;
«2» - BBINIOJIHEHBI TPABWIILHO 5 3aJIaHUM.
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JlabopaTopHas padora «3yyeHue u3o0paskeHus peaMeTOB B TOHKOH JIMH3€)

Heas padoThl: U3MEPUTH ONTHYECKYIO CUIy U (DOKYCHOE pacCTOsiHUE coOuparonieit
JIMH3BI OTHUM U3 CIIOCOOOB.
O6GopynoBanme: UCTOYHUK CBETA, JTMHEWKA, JIMH3a COOMparoNIas, JIaMIo4Ka Ha CTOMKE,
AKpaH, COCIMHUTEIIbHBIC MMPOBOA, BBIKIIIOUATEIb.
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 JMH3bI, D — onThyeckas cuia JIMH-
3BI.
Jlnst Toro, 4ToObl yOEIUTHhCS B MPUTOAHOCTH (OPMYJIBI TOHKOM JIMH3BI, JJIS BaIllero
ciydass HE0OXOJIMMO M3MEPUTh C MOMOIIBIO ATOM (POPMYJIbI ONTHYECKYIO CHIY ITOM
aun3bl D npy pasnmuuneix 3HadeHnsx d u f, HaliTH aOCOIIOTHBIE MOIPEIIHOCTH HU3Mepe-
Hust D u yGenuThesi, 4TOo B mpejenax TOYHOCTH HAIIMX W3MEPEHUN ONTHUYECKYIO CHITY
JWH3BI MOXHO CYHTATh BCIWYHMHOMN II0-

M A CTOSTHHOH, T.€. (hopmyJia paboTaer.
SN N A ¢ DTO MOXKHO CieIaTh, U3MEPUB PACCTOS-
o \ 5 o\\\ . — F\\‘\ (é,ﬁ\ 8, HusA d OT mpeaMeTa 0 JTMH3BI U PacCTo-
Y \ = staus f oT mMH3BI 10 peanpHOTO M300pa-
y ;0\ \ f’ - “‘*«L’,_{, JKEHHs Ha dKpaHe. PeanbHoe nepeBepHy-
1 AR roe M300paKeHUE Ha PKpaHe JJisi coOu-

paroiei JUH3BI MOJyYaeTCs, €CIM MPEeIMET PACHOJIOKHUTh 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 CBETSINASICS CIUPAIb JTAMIIOUYKH.

[Tpocreiimuii ciocod U3MEPEHUSIONTHICCKOW CHIIBI M (DOKYCHOT'O PACcCTOSHUS coOupa-

FOILIEH JINH3bI OCHOBAH Ha I/ICHOJ’IBSOBaHI/II/I (GOpMYJIBbI JIMH3BL:

1 1 1
E+T_D (1) wnmm a+——— (2

B kadecTBe mpenmMeTa UCMOIB3YyEeTCsl CBETAIIascs JlaMmrovka. JleiicTBuTenbHoe n3o0pa-
YKCHUE HUTH HaKaJja JJaMIIOYKH IOJy4YaroT Ha SKpaHe.

Xona paboTbl
1.Co6path 3MEKTPUUYECKYIO 1IeTb, MOAKIIOUMUB JJAMIOUYKY K UCTOYHUKY TOKA 4Yepe3 BbI-
KJIFOYaTeb.
2.IlocTaBUTh JTAMIIOYKY U AKpaH MO KpasM CTOJIa, MEXAY HUMU MOMECTUTh JUH3Y. [le-
pemMenias JIMH3Y, MOIYYUTh PE3KOe N300paKEHNE CBETSILEHCS HUTH JTAMITOUKH.
3.U3meputs paccrosiHust d u f, oOparure BHUMaHHEe Ha TOYHOCTh U3MEPEHUS PACCTOSI-
HUM.
4. Paccuutath 1o popmynam (1) u (2) ontudeckyro cuity U GOKyCHOE pacCTOSTHUE JIUH-
3bl.
5.BeiBog o pabore
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BoaHoBBIE CBOHICTBA CBeTA

Bonpocel 115 o0cy:xaeHusi: nHTep(EepeHIs CBeTa; KOTEPEHTHOCTh CBETOBBIX JIyYEH;
uHTephEpEeHITNS B TOHKUX TUICHKAX; MOJIOCH paBHOW TOJIIMHBI, KOJiblla HproTOHA; H-
dpakius cBera; TUQPAKIUSI Ha MENH B MapaJUICIbHBIX JTy4yax; Tu(paKkImOHHAs PeieT-
Ka; TOHATHE O Tojorpaduu; MOJAPHU3ANMS TOMEPEYHBIX BOJH; IOJSIPHU3AIUS CBETA,;
JIBOMHOE Jy4YeNpPETIOMIICHUE; TUCIEPCUS] CBETA; BUJbl W3JIYYEHUW; BUIbI CIEKTPOB;
CHEKTPhI UCITYCKAHMs; CIEKTPHI MOTJIOMICHUS; CIIEKTPAIbHBIA aHau3; yIbTPapuoIeTo-
BOE M3JIyueHue; HH(PpaKpacHOEe U3ITyUYEHUE; PEHTTEHOBCKHUE JIyUd; UX MPUPOJIa U CBOM-
CTBAQ; IIKaJa AIEKTPOMArHUTHHIX U3Ty4YCHH.

3aKOHOMEPHOCTH: YCJIOBUS MHUHUMyMa UM MaKCUMyMa HHTEp(EpEHLIHUOHHON W JU-
(GpakMOHHOW KAapTHH; JIEKTPOMArHUTHAs TEOpHsl CBETA; MEXAHU3M H3JIy4YeHHs CBETa
BEILIECTBOM.

IIpakTHyeckoe NnpuMeHeHne UHTEPPEPECHIINN B HAYKE U TEXHUKE; MOISIPOUIOB; CIICK-
TPaJIbHOTO aHAJIN3a

KavecTBeHHbIC 3a1a4H:

1 (BIIP). ¥Y3kuit my4ok O€J0T0 CBETa IMOCIe MPOXOKACHUS Yepe3 CTCKISHHYIO MPU3MY
na€T Ha DKpaHE CIEKTp. 3alUIIUTEe I[BETa CIIEKTpa B MPABWIBHOW ITOCIIEIOBATEILHO-
CTH: CHHMH, (DHO0JIETOBBIU, 3€JI1EHBIH, F0JTY00H.

2 (BIIP). Ha pucyHke mpuBeJeHbI CIIEKTPhI U3IYyYSHUS] aTOMAPHBIX MAapOB TeJus, apro-
Ha U HeusBecTHOro rasza. Kakoe(-ue) BemecTBo(-a) — reiauil Ui aprod — BXOJIUT(-5T)

B COCTaB HEM3BECTHOIO Ira3a’
400 450 500 550 600 700

3 (BIIP). BcraBpTe mpomymieHHOE CIIOBO (CIOBOCOYETAHUE) B TEKCT.
«O0pazoBaHue pajyru Mpu MPOXOKJICHUHN CBETA Yepe3 MEJIKHME KaIlJd BOJbI MIPOUCXO-
IUT Onaronaps . Ilpu 3>TOM 5JIEKTPOMArHUTHBIE BOJIHBI
Pa3JIMYHON JIJIMHBI BOJIHBI JIBXKYTCSI B BOJIE C Pa3HBIMU CKOPOCTSIMU U MOATOMY MO-
pPa3HOMY MPETOMIISIOTCS.

4(BIIP) YcraHoBHUTE COOTBETCTBHME MEXIY YCTPOMCTBAMHU U BUAAMHU BJIEKTPOMATHHT-
HBIX BOJIH, KOTOPBIE UCIIOJB3YIOTCS B 3TUX YCTPOMCTBAX. [JIsI KaXKIOro yCTpOMCTBA U3
MIEPBOTO CTOJOIA MOAOEPUTE COOTBETCTBYIONIUN BUJ SJIEKTPOMArHUTHBIX BOJIH U3 BTO-
poro cronoIa.

YCTPOICTBA BU bl DJIEKTPOMATHUTHBIX BOJIH

A) Jammbl B COJISIPUSX, CIOCOOCTBYIO-|1) CBETOBBIC

mue oOpa3OBaHMIO 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 BO3yIIIHOM 3a30p€ MEXKIY IBYMS CTEKIISSHHBIMU IJIACTUHAMU HAOJIOIAI0T
UHTEepHEPEHITMOHHYIO KapTHHY B 3€JIEHBIX JTydax JIMHON BOMHBI 550 HM. Onpenenure
TOJIIUHY TUIEHKH, €CITU B HEW HAOII0AAI0T MAKCUMYMBI 4 TIOpSI/IKA.

2. [lepnon mudpakumonnoit pemetku 3 MkM. HaliauTe HanOOMbIIN TOPSIIOK CIIEKTPa
JUIS JKEJITOTO CBETAa C JUTMHOM BOJIHBI 580 HM.

3. Tonkas MBIIIbHAS IUICHKA OCBEIIACTCS CBETOM C JUIMHOM BoiHBI 0,6 MxM. Ha ckoibko
OTJIMYAIOTCS Pa3HOCTH XOJ1a IBYX OTPAXKEHHBIX BOJH JJISI CBETIION U CIIEIYIOLIEH 3a HEl
TEMHOU MHTEPPEPEHIIMOHHBIX MOJI0C?

3aa4u HA MeTOIbI HAYYHOT' O MIO3HAHUA:

1 (BIIP). M3yuas cBoiicTBa CBETOBOM BOJIHBI, YUYUTEIb Ha YPOKE MPOBEI OMBITH C KPH-
CTaJUlaMU TypMaJIiHa (OJHOOCHBIMU MPO3PAUYHBIMU KpUCTAIIAMH 3€JIEHON OKPAaCKH, U3-
TOTOBJIEHHBIMU B (pOpME IJIACTUHBI, cM. puc.). OH HampaBui NEPHEHAUKYJISIPHO IO-
BEPXHOCTH IUIACTUHBI MyYOK CBETA OT AJIEKTPUYECKON JaMIIbl, TP 3TOM CBET YACTUYHO
ocyiad 1Mo MHTEHCUBHOCTH U MPUOOPEN 3€JIeHOBaTyI0 OKpacky. [lajmee mydok cBeTa ObLI
HaIpaBJI€H 4Yepe3 BTOPOM TOYHO TAKOHM K€ KPUCTAIUI TypMaJIMHA, MapajuICIbHBIN Hep-
BoMy. [Ipy OaMHAKOBO HAmpaBJIEHHBIX OCSX KPHUCTAIJIOB CBETOBOW MYYOK HECKOJIBKO
Oosiee ociabisuicss 3a CYET MOTJIONIEHUS BO BTOpOM Kpuctaie. Ho kornma yuutensb
Hayaj BpalllaThb BTOPOW KPHUCTAJUI, OCTABJISIS MEPBbIA HEMOABUKHBIM, TO HAOII0aJI0Ch
yAUBUTENBHOE SBJIICHUE — TallleHue cBeTa. M Korja ocu KpucTamuioB ObUTH MEpIICH -
KYJISIDHBI IPYT IPYTY, CBET Y€pe3 BTOPYIO MNIACTUHY HE TPOXOAUI COBCEM.

C kako¥t 11e51p10 OB MPOBEIEH JaHHBIN OTIBIT?

2 (BIIP). BcTaBbTe B mpejioxkeHne MpOMyIIeHHbIE CI0BA, UCTIONB3Ys HHMOPMAITUIO U3
TEKCTa.

Ha pucynke moka3zaHa cxema OIbITa MO Pa3JIOKEHHIO CBETa B CIHEKTP C TOMOIIBIO
. CornacHo OIBITY,
B HanOOJIbIIEH CTCTICHH MIPETOMIISIOTCS

A

B omeem 3anuwume cnosa (couemarnus cios) no nopsoxy, 6e3 0OnOIHUMENbHbIX CUM-
80.108.

[BeT npeameron
Bormpoc o nmpuynHe pa3auvHON OKpacKH TENl 3aHUMajl yM 4elloBeKa YK€ JaBHO. boib-
III0€ 3HAYEHUE B TMOHMMAHHWH ITOTO BOMpoca mMenu paboTel HproToHa (HadaBmmecs
0K0JIO 1666 T.) 10 pa3nokKEHUI0 OEJI0T0 CBETa B CIIEKTP (CM. PUCYHOK).
Cger ot (boHaps OcCBemIaeT y3KOe MPSIMOYTroibHOe oTBepcTHe S (mens). [Ipu momonu
nuH3bI L m300pakenue menn monydaercs Ha skpane MN B Buje y3koro 0e€10ro mpsmo-
yroapHuKka S'. [loMecTuB Ha Ty TH JIydel mpusMy P, oOHapy>KUM, 4TO U300paKeHUe IIe-
JIU CMECTUTCS U TIPEBPATUTCS B OKPAIICHHYIO MOJOCKY, IIEPEX0/IbI IBETOB B KOTOPOU OT
KpPacHOTO K (hHOJIETOBOMY TMOAO0HBI HAOMI0IaeMbIM B pamyre. DTO paaykHoe n300pa-
xeHue HploTOH Ha3Basl CIEKTPOM.
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Pucysok. HaGmogeHHe JHCNIEpCHH CBeTa
B Ta6J'II/IHC IMPUBCACHBI B KAUCCTBC IIPUMCPA 3HAYCHHUA IMOKA3aTCIIA IMPCIIOMJICHUSA B 3a-
BHUCHMOCTH OT AJIMHBI BOJIHBI JJIA ABYX COPTOB CTCKJIA K BOJEI.

JUTHMHA BONHEL HM [Toxazarenp npenomMaeHus
’ CTeKno, TSKENbII .
(BeT) (T Crexno, nérkuii kpon|  Boma
656,3 (kpackbIii) 1,6444 1,5145 1,3311
589,3 (kénThIit) 1,6499 1,5170 1,3330
486,1 (romy6oif) 1 6657 1,5230 1,3371
404,7 (buoaeToBBbIiN) 1,6852 1,5318 1,3428

[IBeT okpyxarommx HaC MPEIMETOB MOXKET ObITh Pa3IUYHBIM OJarojapsi TOMy, 4To CBe-
TOBBIE BOJIHBI Pa3HOW JJIMHBI B Jiyde O€JIOro I[BE€Ta PACCEUBAIOTCS, MOTJIOIMIAIOTCS U
MPOITyCKAIOTCS TpeaMEeTaMH TMo-pa3sHoMy. Jlonsi CBETOBOTO MOTOKA, Y4YacTBYIOIIAs B
KaKIOM M3 3THX MPOLIECCOB, OMPEAETSETCS C MOMOIIBI0 COOTBETCTBYIONINX KOd(Duim-
€HTOB: OTPaXEHHS P, MPOIMYCKAHUS T U MOTJIOMICHUS 0.

Ecnu, Hanpumep, y Kakoro-auodo tena Juisi KpacHOTO cBeTa KO3 (PUIIMEHT MPOITyCKaHUS
BEJINK, KOX(P(GUIIMEHT OTPaKEeHUs Mall, a sl 3eIEHOTO — HAa00OPOT, TO 3TO Teno OyaeT
Ka3aThCsl KPacHBIM B MPOXOJAIIEM CBETE M 3€NEHBIM B OTpaXEHHOM. Takumu CBOii-
CTBaMHU 00JIa/IaeT, HAPUMEp, XJIOPOPUIIT — BEIIECTBO, COEPKaIEecs B JUCThIX pac-
TEHUW U 00ycloBIMBarolee Ux 1BeT. PacTBop (BHITSDKKA) Xiopoduiiia B CIUPTY OKa-
3bIBAETCS HA MPOCBET KPACHBIM, & HA OTPAKEHUE — 3EJIEHBIM.

Jlyist oueHb Georo Hempo3payHoOro Tesma KOAI(PGUIIMEHT OTpaKeHHs OJIM30K K €IUHUIIC
JUTSI BCEX JIJTUH BOJIH, a KOA(DPUITMEHTHI MOTJIONICHUS U TIPOITyCKaHUs OYeHb Malibl. [Ipo-
3payHO€ CTEKJIO MMEET Majbie KOI(PPUIIMEHTHI OTPAXKEHUSI U TMOTJIOMEHUs, a Ko3Pdu-
IUEHT MPOITYCKaHMs OJU3KUHN K eIMHUILIC JUTsl BCEX JIJTMH BOJIH.

Paznuune B 3HaueHUSX KOAIPHUIMEHTOB 0, THU P U UX 3aBHUCHUMOCTbH OT I[BETa (JJTUHBI
BOJIHBI) IMAJIAIONIEr0 CBETa OOYCIIOBIMBAIOT Ype3BbIHaiiHOE pa3HOOOpa3ue B IBETax U
OTTEHKAaX Pa3INnIHBIX TEJ.

Bosmoorcnoe pewenue:

Ha mecte mepBoro mporycka JOKHO OBITH CIIOBO «IPU3MBD) WA CIIOBOCOYETAHHE
«CTEKJITHHOM MPU3MBI», HA MECTE BTOPOTO — CIIOBOCOUYETaHHE «(UOICTOBBIC Iy,
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KonTposbHasi pabora no paszaeny «Onruka

I Bapuanr.
1. 'eoMeTpr4eCcKOil ONITUKON HA3BIBACTCH pa3aes ONTUKH, B KOTOPOM...
a) U3y4aloTCs 3aKOHbI PacIpOCTpaHEHUsl B MPO3PAUHBIX Cpellax CBETOBOW PHEPrUu Ha
OCHOBE IIPEACTABIICHUS O CBETOBOM JIYUE;
0) rIy0OKO paccMaTpUBAIOTCS CBOMCTBA CBETA U €TI0 B3aMMOJIEUCTBHUE C BEIIIECTBOM.
2. OCHOBONOJIOKHMKOM KOPITYCKYJISSPHOH TeOPHUH CBeTa ObLI...
a) Pémep; 0) HeroToH; B) MakcBet;
r') ApUCTOTEIIb; n) ['tolireHc.
3. B uemM cymHOCTH MeTO/1a onpe/e/ieHlsl CKOPOCTH cBeTa B onbiTe Pu3o?
a) 111 UBMEPEHUS BPEMEHH paclpOCTPAHEHHUs CBETA UCIIOIb30BaJIOCh BPAILIAIOIIEECS
3epKajo;
0) 111 U3MEpPEHNs BpeMEHH PacpOCTPaHEHHS CBETa MCIOJIb30BANICS “IIpephIBaTEIb —
Bpallarouieecs 3youaroe Koyieco.
4. /1s1s1 TOr0 4T00BI OTPAXKEHHBIH JIY4 COCTABJISLI ¢ MaJamuM yroJa 20°, yroJ na-
JEeHUSI CBETOBOIO JIy4a J0JKeH ObITh CJIeTYyIOIIUM:
a) 40°
0) 30°
B) 20°
r) 10°
5. BoisicHuTe, 4emMy OyJeT paBeH yroJi najJeHus Mpu nepexoae CBeToBOro Jy4a B
ONTHYECKHU 00s1ee IVIOTHYIO CPeAy M3 ONTHYECKOM MeHee IJIOTHOM ?
a) yroJ naJieHus! paBeH yIriry IpeIoMICHUS
0) cBeT MPOXOAUT 0€3 MPETOMIICHHUS
B) YroJi najieHus: 00JIbLIE yriia NpeJoMIICHHUS
T') 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 OJmKe K HaM, T.€. MeJIbue.
7. Kakue JTHMH3bI HA3BIBAKOT BOTHYTHIMHU, KOI'/1a — BbINMYKJIBIMH?
a) BOrHyThIMM — y KOTOPBIX Kpasi TOJIIE, YEM CEPEJINHA; BBIMYKIBIMU — Y KOTOPBIX
Kpasi TOHBIIIE, YEM CepeIMHA
0) BoruyThiMu — y KOTOPBIX Kpasi TOHBIIIE, YEM CEPEINHA; BBITYKIBIMU — Y KOTOPBIX
Kpas TOJILIE, YEM CepeIuHa
B) BOorHyThIMU — TeJia ¢ MOBEPXHOCTSIMHU, OOPAIICHHBIMU BHYTPh; BBIITYKJIBIMU — C
MOBEPXHOCTSIMU, OOPAIICHHBIMU HapYXKY.
8. BoiOepure popmy.ty, 10 KOTOPOH PACCYUTHIBAIOT ONITHYECKYI0 CHJIY JIMH3bI:

a)v=1/T
0) D=1/F
B) R=U/I
r)q=Q/m

9. OnTr4yeckne cHIbI JIMH3 paBHbI S AnTp U 8 nuTp. KakoBbl nx (poKycHbIE pac-
cTosiHuA?

a)2mul25wm 06)20 mu 12,5m

B)2cMmu 1,25 cMm r)20cmu 12,5 cm
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10. Yemy paBHO JIMHeHOEe YBeJIHYEHHE JIUH3bI?

a) ' =H/h
o) =f/F
B) ['=d/f
r)['=D/d

11. C kaxkoii ¢pu3nyecKoil XapaKTePUCTUKON CBA3aHO pa3jinyue B BeTe?
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 siBjieHue uHTepdepeHuu ceera?
a) B YCUJICHUHU OJTHOTO CBETOBOIO IMyYKa JAPYTUM;

0) B MOJIyYEHHUU CIIEKTpa OEJIOro CBETA;

B) B OTM0AHUU CBETOM IPEMSTCTBUM;

') B HAJIOKEHUU CBETOBBIX BOJIH.

14. Kakue cBeTOBbIE BOJHBI HA3bIBAKOTCH KOT€PEHTHBIMHU?

a) UMEIONINE OJIMHAKOBBIEC YAaCTOTHI;

0) UMEIOIIINE OJJMHAKOBBIE YaCTOThHI U PA3HOCTh HAYAIBHBIX (ha3, paBHYIO HYJIIO;

B) UMEIOIIME OJIMHAKOBBIC YACTOTHI U TIOCTOSIHHBIE pa3HOCTH (as.

15. YciaoBue MmakcuMyma B TU(PPAKIIUOHHOM KAPTHHE, MOJYYeHHOH ¢ MOMOIIbIO
pemerku, 4sin¢=*ki B sroii popmy.e d — 3T0:

a) pa3HOCTh X0J1a MEX/y BOJHAMH,

0) mepuoJI peieTKH,

B) IIIMPHYHA MaKCUMyMa Ha dKpaHe.

16. Macca tes1a m = 1 kr. BoIuuc/IuTe MOJHYI0 €10 SJHEPTHIO.

a)3 - 108 JIx
6)9 - 10° i
B) 9 - 10 I
)3 - 10 Tx

17. CBeyeHne IKpaHa TeJIeBU30Pa OTHOCUTCH K:
a) XeMUJIFOMUHECICHIINH;

0) KaTOJO0JIOMUHECIICHITUY;

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 10 I'y
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B) 0T 6,6 - 108 10 6.6 - 10 I'y

r)or3 - 10" o3 - 10% Ty

20. [TepeuncanTe BUABI 3JTEKTPOMATHUTHBIX U3JIyUYeHHUI B OPSIAKE BO3PACTAHUS
HX JIJINH BOJIH:

a) raMMa-u3Jiy4yeHue, peHTTeHOBCKOoe, yibTpaduoieToBoe, BUANMOE, HH(PpaKpac-
HO€, paAHON3JTydeHHe, HU3KOUYaCTOTHOE;

0) HU3KOYACTOTHOE, pPaJNoU3IydeHue, HHppaKkpacHOE, BUAUMOE, YIbTPaPUOIETOBOE,
PEHTI€HOBCKOE, FraMMa-U3ITy4eHHE;

B) HU3KOUYACTOTHOE, PaIMOU3IIyYeHHE, UH(PpaKpacHOe, BUIUMOE, PEHTT€HOBCKOE, raM-
Ma-u3NydeHue, yibTpaduoiaeToBoe;

') raMMa-u3Jy4eHHle, pEHTT€HOBCKOE, YIbTPaHOIETOBOE, BUIUMOE, HHPpaKpacHOe,
HU3KOUYACTOTHOE, PaIMOU3IIyUCHHE.

CnenuajabHas Teopust oTHOcUTeIbHOCTH (CTO)

Bomnpoce! AJ1s1 00CyKAeHUs: SHEPTUS TTOKOSI.

3akoHOMEpHOCTH:

nocrynarel CTO; ¢popMya sHEPTrUU MOKOSI; CBSI3b MAaCcChl M SHEPTUU CBOOOHON YACTHIIbI;
JIEMEHTBI PEJISITUBUCTCKON TUHAMUKHU

KayecTBeHHbIE 3a70a4H:

1. Ha 3emuie mpoBOAUTCS UCCIAEAOBAHUE 3aBUCUMOCTH 4aCTOThI AJIEKTPOMATrHUTHBIX KOJIE-
O0aHMUl HACTPOEYHOrO0 KOHTYpa paAHONpUEMHUKA OT €ro MHAYKTUBHOCTH. Takoe xke uc-
CJIeIOBaHUE MPOBOJUTCA Ha OOPTY pPaKeThl, ABMXKYIIEHCS PAaBHOMEPHO OT LEHTpa 3eMiin
co ckopocThto 0,6c. bynyT mu OTIMYaThHCS PE3yNIbTATHl UCCIEIOBAHUN? 3EMITI0 CUMTANTE
NCO.

2. JIBe yacTHIIbl JETAT CO CKOPOCTSIMH, PABHBIMU CKOPOCTH CBeTa 1) HaBCTpeuy ApPYT Ipy-
ry; 2) NepneHIuKyIsIpHO APYT Apyry. Uemy paBHa CKOPOCTh BTOPOM YaCTHUIIBI OTHOCH-
TEJIbHO NEPBOM B KaXJA0M ciryyae?

3. (BIIP) B unepruanbHOii cucteMe 0TCYETa CBET OT HEMOBUKHOTO MCTOUYHHUKA PACIIPO-
CTpansieTcsi B Bakyyme co ckopocThio ¢ = 300 000 xkm/c. KakoBa ckopocTh OTpa>kEHHOTO
CBETA B MHEPLMUAIBHON CUCTEME OTCYETA, CBA3AHHOU C 3€PKAJIOM, KOTOPOE YAAIsAETCs OT
HMCTOYHHMKA CO CKOPOCTHIO V?

PacuérHble 3axayu:

1. Macca nokos nporona pasaa 1,67-10% xr. IIpoToH pasroHsieTcsa B yCKOPUTEIE [0 CKO-
poctu 0,65c.

1) Yemy paBHa HEpPrusi MOKOsl MPOTOHA?

2) YUemy paBHa KMHETHYECKAasi JHEPrUsl IPOTOHA?
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Paznen 6. KBantoBasi pusuka

KBanTtoBas onTuka

Bonpocel 11 00cyxkaeHMsI: KOPITYCKYJISIPHO-BOJIHOBOWM Jyasinu3M; (DOTOH; BOJIHOBBIE
CBOMCTBA YaCTHII; IaBJICHHE CBETa; XUMHUUYECKOE JIeHCTBUE cBeTa; POTOAIP(DEKT.
3akonomepHocTu: dopmyna [lnanka; cooTHomeHue HeonpenenéHHocten [eizendepra;
ypaBHeHUe DHHIITeHA 11 poTodddekTa.

du3znuyeckue onbIThI: ONbITH JleOenera n Basuiona; onbiTel CTONIETOBA MO HCCIIEIOBA-
HUO doTodddekTa.

IpuHUIMIBI AeHCTBUSI NTPUOOPOB U YCTPOMCTB: (POTOIIEMEHTOB.

KauecTBeHHble 3a1aum:

1. ®otokaron ocBematoT cBeToM. Kak m3MeHsSTCS (YBEIUYMUTCS], YMEHBIIUTCS, HE U3Me-
HUTCSI) TIPU 3aMEHE B YCTAHOBKE JKEJITOr0 CBETO(WIbTPA HA CUHUN CIIEIYIONINE BEIUYU-
HBI:

1) Cuita TOKa HaCBIIICHUS

2) CkopocThb (hOTOHOB

3) Yacrora oTOoHOB

4) Dueprust HOTOHOB

5) Kunetnueckasi 3HEprusi BHIOUTHIX 3JIEKTPOHOB

6) 3anepxkuBaroliee HarpsHKeHue?

2. llpunymaiite cioco6 COPTUPOBKU MUKPOUACTHIL C IOMOIIIBIO TaBJICHUS CBETA.

PacuérHble 3a1aumn:

1. Onpenenute 3Hepruto Gorona yacroroit 2:10 ° I,

2. Dueprus potona cocrasusget 3,3:10° [lx. UeMy paBHa AaKMHA BOIHEI 3TOTO (POTOHA?

3. Onpenenute UMIyJIbC (GOTOHA, AJIMHA BOIHEI KOTOporo pasHa 4:10° M.

4. Yemy paBHA 4acTOTa W3IIyYCHHMS, ITAIAIOMIETO Ha (POTOAIEMEHT, €CIH 3aeP KHBAIOIIESE
HanpspkeHue coctasisier 0,5 B. Pabora Bbixoda 3JIEKTPOHOB M3 JIAaHHOTO BEIECTBAa CO-
craBiger 1,5 »B.

3agauM HA YUTATEJBCKYI0 TPAMOTHOCTD:

1. (BITP) ®oTope3uncTopsbl

doTope3ncTopaMy Ha3bIBAIOTCS MOJIYIPOBOJAHUKOBBIE MPUOOPHI, TPOBOAUMOCTD (U, COOT-
BETCTBEHHO, 3JIEKTPUYECKOE CONPOTHBIIEHHE) KOTOPBIX MEHSAETCA NOJ ACHCTBUEM CBETA.
[IpuuriHa GOTONPOBOIUMOCTH — BHYTPEHHUI POTOAD(DEKT — yBeInYeHnEe KOHLEHTpaIuU
3JIEKTPOHOB B 30HE MPOBOJIUMOCTH U JBIPOK B BaJICHTHOM 30HE. [10/1 BO3AEHCTBUEM CBETO-
BOT'O TIOTOKA AJIEKTPUUECKOE COMPOTUBIICHUE CJIOS YMEHbILAETCA B HECKOIBKO pa3. PoTo-
COMNPOTHUBJICHUSI 00JIaJIal0T BHICOKOW YYBCTBUTEIIBHOCTHIO, CTAOUIbHOCTHIO, 3KOHOMUYHBI
Y HaIEKHBI B DKCILTyaTal|H.

CBeTOUYBCTBUTENBHBIN €O MOTYNPOBOAHUKOBOTO MaTepHaia B TAKUX COMPOTUBICHUSIX
NOMEIIEH MEXy ABYMsSI TOKOMPOBOASAIIMMH 3iiekTponamu. IIpu ocBemenun (oropesu-
CTOpa TOK B LIENH CWJIBHO BO3pacTaeT. Pa3HOCTh TOKOB IPH HAJIUYHMHU U OTCYTCTBUHU OCBE-
IICHHs] Ha3bIBA€TCS CBETOBOM TOK WJIM (JOTOTOK, BEIMYMHA KOTOPOTO 3aBUCHUT OT WHTEH-
CUBHOCTHM OCBELIEHUS, BEIMYMHBI TPUIOKEHHOTO HAIIPSKEHUS, a TAKXKE OT BHJIa U pa3Me-
POB MOJIYIPOBOJAHUKA, UCIIOJIE3YEMOTO B (JOTOPE3UCTOPE.

HenocraTtkom goTope3ncTopoB, Kak U JIIOOBIX MOJYPOBOJHUKOBBIX MPHOOPOB, SIBIAETCA
CYILECTBEHHAs 3aBUCUMOCTh MapaMeTpoB OT TeMrieparypbl. CeronHs (poTope3nucTopsl MIn-
POKO MPUMEHSIOTCS BO MHOTHX OTpacisX HAayKH M TEXHUKH. J[aTUMKM 3aAbIMIEHHOCTH
pa3InYHbIX 00BEKTOB, aBTOMATHUYECKHE BBIKIIOYATENN YIMYHOIO OCBELIECHUSI U TYpHHKE-
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Tl B METPOIIOJIUTEHE — IPUMEPHI IPUMEHEHUS (POTOPE3UCTOPOB.

OTBeTbTE HA BOIIPOCHI:

1)  Ha xakoM sIBJICHUM OCHOBAH MPWHIIUIT JCUCTBUS MOJYNPOBOTHUKOBEIX (OTOPE3U-
ctopoB? OTBET MOSACHUTE.

2)  lenecooOpa3Ho oM MPUMEHSITH (DOTOPE3UCTOPHI JJISi ABTOMATUYCCKHUX JTATYNKOB B
JIOMEHHBIX neyax?

Tect «KBanTOBast onTHKAY

Bapuanr 1

1.OtnenpHas mopuust JIEKTPOMArHUTHON YHEPTUH, UCITyCKaeMasi aTOMOM, Ha3bIBAETCSI:

A. JKOyIeM

b. anekTpoHoM

B. xBanTOM

2.DOHeprus KBaHTa NPONOPIUOHATbHA!

A. CKOPOCTH KBaHTa

b. BpemeHn n3nyyeHus

B. wacrore konebanumii

3.Ilox dhoTorddhexkToM NOHUMAIOT SBICHUE B3AaUMOJCHCTBHS CBETA C BEIIECTBOM, MPH KO-
TOPOM MTPOUCXO/INT:

A. BBIDBIBaHHE ATOMOB

b. BeIpbIBaHUE 3IIEKTPOHOB

B. nmoronienye 31€KTpOHOB

4.9ueprust poToHa onpenensiercs: GopMyIIoi:

A.E=hv

B. E= h4

B. E=hc

5. Jlazep usnmydaer cBer yactoroit 5 * 10", JIydu aT0oro nasepa MOMKHO IPENCTABUTH, KAK
MOTOK (JOTOHOB, PHEPTHUS KAXKIOTO U3 KOTOPHIX PaBHA...

A. 9,9 * 107" JIx

b. 2, 10" [Tk

B. 3,3 *10% JIx

r.1,32* 10" Ix

6. Cornacno runorese [lianka, s3Heprusi cBeTa MOrJIOMIAETCS BEIIECTBOM. . .

A. B 3aBUCUMOCTH OT HHTEHCHUBHOCTH CBETA.

b. nopuusmu, paBasiMu hv

B. mo6eiMu ponopuusMu (KBaHTaMH ).

I'. HenpepbIBHO, IOKA ECTh OCBEIICHUE.

7.ITouemy nipu ucnyckanuu (OTOHA 3apsii aToMa HE MEHSIETCS?

8. [1macTiHa M3 HUKEIIS OCBEIIAETCS CBETOM, dHEprus (POTOHOB KOTOpOTO paBHa 8 3B. Ilpu
3TOM B pe3ysibrare GoTodhderTa U3 TIACTUHBI BHIJIETAIOT JJIEKTPOHBI ¢ dHEprueit 3,5 3B.
KaxoBa paboTa BbIxoja 3JIeKTPOHOB U3 HUKEJIS.

A. 11,55B.

b. 4,5 3B.

B. 2,3 3B.

I'.-4,55B.

9. YueHHUK yMEHBIINI MHTEHCUBHOCTh CBETOBOI'O MyYKa, TOMECTUB Ha €ro MyTH 3aKOM-
YEHHYIO CTEKJISTHHYIO TUIACTUHKY. UTO M3MEHHJIOCh B 3TOM CBETOBOM ITyYKE, €CJIM CBET
paccMaTpuBaTh Kak NOTOK (POTOHOB?
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A. YMeHbIINIach HEPrusl Kaxa0ro (POTOHA B CBETOBOM ITyUKe.

b. YMmenpmmnace yacrora cBeTa.

B. Ymenbmmnocs ynciio ¢OoTOHOB B €IUHHUIIE 00bEMa CBETOBOTO MyYKa.

I'. YMeHpImmiIoch Kak 4Yuciio (POTOHOB B €IMHUIE 00bEMa CBETOBOTO ITy4Ka, TaK U SHEPTUS
KaxJ10T0 (hOTOHA.

Kpurepun ouenku:

«5» - BBINOJIHEHBI TpaBWIbHO 10 3a1aHMi;
«4» - BBINIOJIHEHBI TPABWIBHO 8 - 9 3a7aHMUI;
«3» - BBINOJIHEHBI TPABWILHO 6 - 7 3a1aHU;
«2» - BBINIOJHEHBI TPAaBWJIBHO S 33JIaHUM.

®du3uka aToMma 1 aTOMHOI0 gjapa

Bonpocsl 1151 00cy:KIeHus : siiepHasi MOJeNb aToMa; Mojiellb aToma Bogopoaa H. bopa;
PaZMOaKTUBHOCTD;, Ne(EeKT Macc; SHEprus CBS3U; HCKYyCCTBEHHAs PaauOaKTHBHOCTH;
HenmHas siAepHas peakiys, TEPMOsiiepHas peakius; OHOJOTHYECKOe IEHCTBHE MOHU3U-
PYIOIINX M3IIYYCHUI; SIIEMEHTAPHBIC YaCTHUIIBI;

3aKkoHOMepHOCTH: KBaHTOBble mocTynaTel H. bopa; 3akoH paguoakTHMBHOrO pacnajia;
IpaBUJia CMEIIECHUS [TPU PaAHUOaKTUBHBIX NPEBPALICHUAX; 3aKOH COXPaHEHUS 3apsI0BOTO
M MacCcOBOT'O YMCEJ B SACPHBIX PEAKIUAX; ONPEIEICHUE SHEPTUH CBSI3U pa U HHEpre-
TUYECKOTO BBIXOJA SJIEPHON pEaKIIUH.

®dusuyeckne ONbIThI: ONbIT Pesepdopaa mo oOHapyKEHHIO COCTaBa PagUOAKTHUBHOIO
u3nydenus; onbIT Pesepdopaa mo paccesuuro a-dactuir; 3pdext Yepenkona-Bapuiosa;
onbIT Pesepdopaa mo obHapykeHHUIO TPOTOHA (TIepBast siAepHast peakiius).

IpuHumn geicTBUs NPUOOPOB M YCTPOMCTB: ISl HAOIIOEHUS U PETUCTPALlUU YaCTHIL;
Ja3epa; SAEpPHOro peakTopa

KoutpoJsbHas padora «PuU3uKa aTOMA M ATOMHOI'0 SIAPAa»

3ananme #1
Urto takoe nedekT macc?

1) DT0 U30BITOK MACCHI si/ipa IO CPABHEHHIO C MAaCCOM COCTABIISIIOIINX €r0 HYKJIOHOB
2) DT0 HEAOCTATOK MAaCCHI SIpa MO CPABHEHUIO C MACCOM COCTABIIAIOUIUX €r0 HYKJIIOHOB
3) OTo 3¢ dheKT mpeBpaIeHus MacChl B YHEPTHIO

4) 3T0 HEOAHOPOAHOCTH PACTIPEICIICHHS MACChl B aTOME

3aganme #2

B xakom ciiyuae HU MaccoBO€, HHM 3aps/IOBOE 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 BOIPOCA...

iBe+ jHe —» 12C+7

1) nomxHa ObITh anb(a-yacTuia

2) nomxHa ObITh OeTa-yacTula

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 pannoakTUBHOM pacmajie 3aBUCUMOCTb OCTaBIINXCSI AKTUBHBIX sIJIEp OT BPEMEHU
SBJISICTCSL. ..

1) nuHeHOM

2) KBaJpaTH4YHON

3) SKCTIOHEHIIUATBLHOM

4) norapupmMudecKoi

3ananue #6

Kakoii aneMeHT sBisieTcs NpoAyKToM aibda-pacnana paaus?

1) Kpunron

2) Panon

3) AxTuHuH

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 peakiy Ha HEUTpoHax Oosiee A (PEeKTUBHBI, UeM OoMOapIUPOBKA
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 00JIAAIOT OOJIBIIIEH MACCOM, YeM MTPOTOHBI M OOJIBIIIEH TTPO-
HUKAIOIIEH ClIOCOOHOCTHIO, YeM ab(a-4yaCTHIIBI

3) [loToMy 4TO IPOTOHBI 00J1aJAI0T OOJIbILIEH MACCOM, UeM DJIEKTPOHBI U MEHBIIEH Mpo-
HUKAFOIICH CITOCOOHOCTHIO, YeM OeTa-4acTHIIBI

4) Ilo apyrum npuyuHaMm

3apanue #10

Pacnionoxxure pa3iandHble BUIbI U3ITYyYEHUN B COOTBETCTBUM C UX KO3 (PUIIMEHTOM Kaue-
cTBa (Ha4YMHAs C HAUMEHBIIIETO)

Vxaowcume nopsiook cnedoeanus écex 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. ..

Buibepume necrkonvro uz 4 eapuanmos omseema:

1) Tem, 4TO ypaH paJvOaKTUBEH

2) TeM 4ToO siJipa ypaHa JAeNsTCs

3) TeM YTO MpH AEJICHUU AJIep ypaHa UCITYCKAIOTCSI HEUTPOHBI

4) TeM, 4TO y ypaHa UMEETCs 1iesasi paJJuOaKTUBHAS 1IETI0YKa JOUePHUX MPOAYKTOB pac-
naja

3ananue #12

Bonpoc:

DK30TEpMHUECKOMN peaklneil Ha3bIBAECTCHL. .

1) TepmosinepHas peakuus

2) peakiusi, SHEpreTUYECKUi BBIX0T KOTOPOU OOJbIIe HYJIs

3) peakuusi, SHEPTETUUSCKHUI BBIXO KOTOPOW MEHBIIIE HYJIS

4) peakuusi 0€3 IHEPTETUUECKOTO BHIXOAa

3apnanue #13

Bonpoc:

BriGepere BepHbIE YTBEPKICHUS

Vkaoicume ucmurnHocms unu 1094CHOCMb 6aPUAHMOE OMBEMA.

1. TerioBbIE ANIEKTPOCTAHIIMN HAHOCSIT MEHBIIIHNI BpEl SKOJIOTHUHU, YeM aTOMHBIE JICK-
TPOCTAHIINH

2. B sigepHbIX peakTopax akTUBHO Hcnoib3yercsa U-235

3. TemoBbIe AEKTpOCTAHIIMK O0JIee OE30IacHBIC, YeM aTOMHBIC JICKTPOCTAHITUN
4. ATOMHBIE JIEKTPOCTAHIIUU HYKJAIOTCS B OOJIBIINX TEPPUTOPHIX

3ananue #14

Pacnonioxure BUABI U3JTy4EHUS B COOTBETCTBUM C UX MPOHUKAIOIIEH CIIOCOOHOCTHIO
(HauMHas ¢ HAUMEHBIIEH )

Vxaowcume nopsiook credosanus ecex 3 sapuanmog omeema.

1. bera-nyun

2. Anbda-nyuun

3. N'amma-nmyun

3aganme #15

BriGepete BepHbIE yTBEPKICHUS

Kaxcume UCMUHHOCMb UIU JIOHCHOCMb 8APUAHINOE OMEemda.

1. V BCcexX 4acTHIl JOJDKHBI ObITh aHTHYACTHLIBI

2. [Ipu CTOJIKHOBEHUHU Maphbl YaCTHUIIBI-AaHTUYACTUIIA TTPOUCXOAUT SIBJICHUE aHHUTHJIIS-
105051

3. AHTHYACTHIIEI 00aa0T 00JIee BEICOKOM dHEPruei, 4eM OObIYHBIE YaCTHUIIBI

4, dyHaaMeHTaJbHbIC B3aUMOJICUCTBUS B AHTUBEILIECTBE OTIIMYAIOTCS OT (DyHIaMEH-

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 TPYHIE aApOHOB, SABJISIOTCS...
Buibepume neckonvrko 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 MPOOIEMY IHEPTETUUECKOTO royioaa’?
Buibepume necrkonvro uz 4 eapuanmos omsema:

1) OcBoeHuEe TepMOSICPHOTO CUHTE3a

2) Kononuszanust Mapca, a mo3Hee U Apyrux IjiaHeT

3) Haxoxpaenue criocoba yaepaHus aHTUBEIIECTBA

4) Co3naHue CBEpXMOITHBIX JIa3€POB

3ananue #20

ComnocrtaBbTe TEOPUH C IPEAMETOM TOT'O, YTO OHU OMUCHIBAIOT: KBAHTOBASI XPOMOJAMHA-
MuKa?

Vkaosrcume coomeemcmeue o 6cex 4 eapuanmos omseema:
1) DnekTpoMarHuTHOE B3aUMOICHCTBUE

2) Bce B3aumoieiicTBUS

3) Bce B3auMopeiicTBus, KpOME TPABUTALIMOHHOTO

4) CunbHOE B3aUMO/ICHCTBUE

5) B3zaumoneiicTBre, 00beAUHSIONIEE IICKTPOMATHUTHOE U CJ1a00e B3aUMOICHCTBUS
3ananme #21

Kaxkoii u3 ¢hyHIaMeHTaIbHBIX TUTIOB B3aUMOJICUCTBUIN paHbIlle OCTAbHBIX BBIACISACTCS
IPU TOHWKEHUW SHEPTUU YaCTHIL?

1) I'paBuTaniionHoe

2) DAEeKTPOMarHuTHOE

3) CunpHoe

4) Cnaboe

3ananue #22

Kakue yacTuilpl CUUTAIOTCA UCTUHHO 3JIEMEHTAPHBIMU ?
Buvibepume neckonvko uz 4 eapuanmos omeema:

1) Jlenronbr

2) Me3onbl

3) KBapku

4) bapuonsl

3ananue #23

HazoBute mitochl Hay4HO-TEXHUUECKOU PEBOIIOIUN
Buvibepume neckonvko u3z 5 eapuanmos omeema:

1) Co3nanre MOITHOTO OPY>Kus
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2) Bueapenue nHpoOpMamOHHBIX TEXHOJIOTUH

3) 3arpsi3HEHUE OKPYKAIOLIEH CPEIb

4) OTuy>XJI€eHHE OT NPUPOJIBI

5) YopasieHue 1 KOHTPOJIb MHOTHX MPOLIECCOB C MOMOUIBIO AIEKTPOHUKHU

3ananue #24

HaszoBure uyepThl HAy4YHO-TEXHUYECKOU PEBOJIIOLIUU

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 coomseemcmesue 011 6cex 4 eapuanmos omseema.

1) DnexTpoMarHuTHOE B3aUMO/ICHCTBUE

2) Bce B3aumoieiicTBUS

3) Bce B3auMopeiicTBus, KpOMe rpaBUTALMOHHOTO

4) CunpHOE B3aUMOCHCTBIE

5) B3zaumoeiicTBre, 00beIMHSIONICE JICKTPOMATHUTHOE U ¢J1a00e B3auMOJICHCTBUS

Crpoenne CoiHEYHOH CUCTEMBI

Bonpocs! 1151 00cy KaeHMs1: TIIIaHEThl 36 MHOM TPYIIIBI U MJIAHEThI-TUTAHThI; MaJIbIE TeJla
ConHeuHol cuctemsl; cuctema 3emiussi—JIyHa.

3axoHoMepHoOCTH: TUNIOTE3a O (hopMupoBaHUH BeeX Tead CONHEUHOM CUCTEMBI B MPOIIECCe
JUTUTEJIbHOM 3BOJIIOIIMH XOJIOJHOTO Ta30MbLIEBOro o0jIaka

KauyecTBeHHBIE 3a1a4U:
1. PaccmoTpuTe Tabiuily, COAEPKAIIYIO XapaKTEPUCTUKU HEKOTOPHIX CITyTHUKOB TIJIaHET
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

BriOepure 1Ba yTBEpKICHHS, KOTOPBIE COOTBETCTBYIOT XapaKTEPUCTUKAM TUIAHET.
1) Macca Jlyns! 6ombire maccs Ho.
2) Vckopenne cBOOOIHOTO MajeHus Ha TpuToHe nmpuMepHo paBHo 0,79 m/c?,
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3) Cuna nputspkenus Mo k FOnurepy Gombire, yem cuia npuTsbkeHus EBporibl.

4) IlepBast kocMuyeckasi CkopocTh it Doboca cocrapmisieT mpumepHo 0,08 km/c.

5) Ilepuon obpamenus Kamnucro mensie nepuoaa oopamenust EBponst Bokpyr FOmnure-
pa.

2.  Ha pucyHKe mpuBEICHO CXeMaTUYECKOE H300paKEHUE COTHEUHOU cucTeMbl. [1na-
HETHI Ha 3TOM PUCYHKE 0003HaueHBI Mppamu. BeiOepruTe N3 MpUBEICHHBIX HIKE
YTBEPKJICHUH JIBA BEPHBIX, U YKAKUTE UX HOMEPA.

1) Ilnaneroit 2 aBnsiercst Benepa.

2) [Inanera 5 OTHOCHUTCS K IUIAaHETaM 36MHOM TPYIIIIHL.

3) [Inanera 3 umeer | cryTHHK.

4) [Inanera 5 HE UMEET CIIyTHUKOB.

5) Atmocdepa maHeTsl 1 COCTOUT, B OCHOBHOM, M3 YTIIEKUCIIOTO Ta3a.

3. JlaHBI 37IEMEHTHI OPOUT HEKOTOPHIX aCTEPOHUIOB.

HaszBanue BoJibiias moJyoch, a. e. | IKCIHEHTPUCUTET iz:wlonenne SR
Jlamoxit 12 0,87 62

1992 QB1 44 0,06 2,2

Xapukio 16 0,17 23

I'exTop 5,2 0,022 18

Kubena 3.4 0,11 3,6

Actpes 2,6 0,19 54

Kacramnus 1,1 0,48 8,9

Bri6epuTe 1Ba yTBEpKICHHSI, KOTOPbIE COOTBETCTBYIOT PUBEIEHHBIM aCTEPOUIAM.
1) Actepoun Xapukio aBuxeTcs: Mexay opoutamu CaTypHa U YpaHa.

2) Kubena, Kacranus u Actpes — Bce acTepOU bl IIIaBHOIO Mosca.

3) JlamoKJ BbIIIE BCEX MOAHUMAETCS HaJ TUIOCKOCTBIO SKIUITUKH.

4) B nepurenuu cBoeit opoutsl ['exrop Oosiee yem B ABa paza oimke kK CoJHIly, 4eM B
adenuu.

5) Ilepuon obpamenus 1992 QB1 Bokpyr Comnia 6oaee 300 ner.

PacuéTnnie 3agaumn:
1. Ha noBepXHOCTH KaKOM IJIAHETHI 36MHOM TPYyIIIbl BEC KOCMOHABTOB OYy/I€T
HAaUMEHBIIINM?
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IBoJonua Becejennoi

Bonpocs! 1151 06cy:kaenusi: ctpoenne u dBoroius CoiHIa U 3BE31; KiacCupuKarms
3BE3/1; KOHEYHBIE CTA/INU KU3HU 3BE3/.

['anakTuka; COBpeMEHHBIEC MPEACTABICHUS O CTPOSHUH U 3BOJIFOLIUK BCeneHHON.
3aKOHOMEPHOCTH: TUarpaMMa «CIEKTP — CBETUMOCTBY, 3aBUCUMOCTh CKOPOCTH U MPO-
JOJKATEIIBHOCTH 3BOJIFOLIMU 3BE3]] OT UX MAaCCBhI;

BBIBOJ A. A. @puamaHna o He cTanrnoHapHocTH Beenennoit; «KpacHoe cMeleHne» B CIeK-
Tpax rajlakTuK 1 3akoH Xa00ma; runote3a I'. A. ['amoBa o ropsiueM Hauasne Beenennoii, ee
000CHOBaHUE U MOJITBEPKIACHUE

KauecTrBeHHBIE 3212UN:
1. PaccmoTpuTte cxemy cTpoeHUs Halle cnupanbHOM ["amakTUKu (BUABI IUIAIIMS H C

pebpa).

@

JHuck

~.

BriOepuTe Bce BEpHBIE YTBEPKIECHUS, KOTOPbIE COOTBETCTBYIOT 3JIEMEHTaM, 0003HaYEH-
HbIM nudpamu 1-5.

1) Hudpa 1 — sapo 'anaktuku.

2) ludpa 2 — croruieHus O6€NbIX KapJIUKOB Ha Kparo [ amakTuKH.

3) lludpa 3 — mapoBbie CKOTUICHUS.

4) Iudpa 4 — nonoxkeHue co3Be3us Tenel B CHupalbHOM pyKaBe.

5) Ludpa 5— 10 000 cBETOBBIX JIET.

2. OnBun Xa0061 yctaHoBuI, uTo Beenennas pacmmpsiercsi. Beibepure Bce BepHbIe
YTBEPKJICHUS, KOTOPbIE IPABUIIHHO OMUCKHIBAIOT ATO SBJICHHE.

1) Obpa3oBasuieecst BO BpeMsi bosbIIoro B3pbiBa *KECTKOE raMMa-U3ydeHUE PETUCTPUPY-
€TCs1 OpOUTATHHBIMH TEJIECKOIIAMHU B BHJIC TaMMa-BCIIBITIICK.

2) ITpuuuHoM pacimmpenust BeeneHHol siBnsieTcs: 00JIbIIOE KOJMYECTBO aHTUMATEPHUH B
raJIaKTUKaX.

3) Pactmpenue BeeneHHON IPOUCXOUT C YCKOPEHUEM.

4) Bce 3BE371b1 B Hamel ["anaktuke ynanstores ot CosHIia.

5) PaccrosiHre Mex 1y TOCTATOYHO YAAIEHHBIMU JAPYT OT JIpyTra o0bekTamu BeenenHoit co
BPEMEHEM YBEITUINBACTCH.

3. Bri6epure Ba THIIAa OOBEKTOB, KOTOPBIE MIPUCYTCTBYIOT TJIABHBIM 00Pa30M B JIUCKE
Hawen ['anakTuku.

1) MarennanoBsl O6maka

2) paccesiHHbIE 3BE3IHBIE CKOTUICHUS

3) kBa3apsbl

4) mapoBble 3BE3AHBIC CKOILJICHUS

5) Mex3BE3IHBIN Ta3

4, 3Be3/IHbIE CKOILIEHUSI COJIEPKAT THICAYM U J1aykKe MUJUTMOHBI 3B€3/1. BriOepuTe Ba
YTBEPKICHUS, KOTOPbIE IPABUIILHO OMUCHIBAIOT 3BE3/bI OHOTO ckoruienus. [1oy cioBoM
«OJIMHAKOBBIN» MOHUMAETCS OJIM30CTh COOTBETCTBYIOIIMX 3HAYCHUM JUIsl 3BE3/1 TAHHOTO
CKOIUICHHUSI.

1) Bee 3BE3/1b1 CKOIJICHUS UMEIOT OJIMHAKOBYIO TEMIIEPATYPY.

Kunomapeekn
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2) Bce 3BE311bI CKOTUICHMSI IMEIOT OJIMHAKOBBIN Mapasiakc.
3) Bce 3BE3/1b1 CKOIUICHUS UMEIOT OJJMHAKOBYIO Maccy.

4) Bce 3BE3/1bI CKOIJICHUSI UMEIOT OJJMHAKOBYIO CBETUMOCT.
5) Bce 3BE3bI CKOTUICHUSI UMEIOT OJIMHAKOBBINM BO3PAacT.

5. B Tabnuue naHbl CBeIeHUs O HEKOTOPBIX FAJIAKTHKAX.

T T —. g/;llslc:omme, ﬁl(;lII:I/IMbIl/I YIJI0OBOIi pa3- E:ﬁ:Maﬂ 3BE¢3IHAN BeJIM-
M31 0,77 3,3-1,2° +3,4

M32 0,76 86,0 +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 BepHbBIEC YTBEPKICHU S, KOTOPbIE COOTBETCTBYIOT STUM TaIaKTUKAM.

1) PaccTostHue 10 Bcex MATH rajJaKTUK MOXKHO ONPEEIUTh C MOMOIIbIO 3aKoHa Xa00:a.
2) Crert oT raylaktuku M32, mpuHUMaeMblil ceiiuac Ha 3emiie, ObLI UCITYIIICH TPUMEPHO
2,5 MIJIH JIeT Ha3aj.

3) JIuneitnblil pazmep ranaktuku M33 Oosbiie, yem rajiakTuku [leus.

4) I'anmaktuka WLM camas sipkasi B 3TOM CITHCKE.

5) Cpenu 3Tux ranaktuk M31 Ha HeOe 3aHMMaeT caMyto OOJIBIIYIO TUIOIIAIb.

6. Ha pucynke npeacrasinena quarpamma ['epummnpynra — Paccena.

TEMIIEPATYPA

W o we  wn ew  ww e

“...._ CBEPXTHTAHTBI ..
o, T

e e
e

i mrm—n'm/ o

w

CBETUMOCTb
3
ABCOJIIOTHAS 3BE3/IHASI BEJIMYHMHA

° B 7 S S 3 ™
CIIEKTPAJIbHBIE KJIACCBI

BriOepute nBa yTBEpKICHHS O 3BE€3/1aX, KOTOPhIE COOTBETCTBYIOT AUarpaMme.

1) 3Be3na berenbreiize OTHOCUTCS K CBEpXTUTaHTaM, MOCKOJIbKY €€ paauyc modytu B 1000
pa3 npessimaeT paauyc CosHIa.

2) «OKu3HEHHBIN UKD 3B€3/1bl CIIEKTPaIbHOTO Kilacca K riiaBHOM nocienoBaTeIbHOCTH
0oJiee KOPOTKHI, 4eM 3BE3/IbI CIIEKTPAILHOTO Kilacca B riaBHO# mocnea0BaTeIbHOCTH.
3) 3BE3ABI-CBEPXTUTAHTHI UMEIOT OUYEHB OOJIBIITYIO CPETHIOIO IJIOTHOCTb.

4) 3Be3na Jlened nmeet Temiieparypy mopepxaoctu 8550 K 1 oTHOCHTCS K 3Be371aM CITCK-
TpaJIbHOTO Ki1acca M.

5) 3Be3ma 40 Opunana B oTHOCUTCS K O€IBbIM KapiauKam, MMOCKOJIBbKY €€ ThaMeTp COCTaB-
aset 0,014 nuamerpa CoJlHLIA U €€ CEKTpaIbHBINA Kitacc A.

7. PaccMmoTpuTe TabauIly, COAepKAITYIO CBEACHUS O SIPKHUX 3BE3/1aX.
Macca Paaguyc Paccrosinue 10
HaumenoBanue |Temmepartypa,
(B maccax (B paguycax 3Be3/bl
3Be3bI K
CoaHna) CouHiia) (cB. TON)
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AnbnebapaH 3500 2,5 43 65
AnbTanp 8000 1,7 1,7 17
berenbreiize 3600 15 1000 650
Bera 9600 2 3 25
Kanenna 5000 3 12 42
Kactop 10400 2 2,5 50
[Tpormon 6600 1,5 2 11
Cnuka 22000 11 8 260

BriGepuTte Bce BepHBIEC YTBEPKICHUS, KOTOPbIE COOTBETCTBYIOT XapaKTEPUCTUKAM 3BE3/I.
1) 3Be3na [IporoH OTHOCUTCS K O€JIBIM KapJIUKaM.

2) Paccrosinne no Anpraupa B 15 pa3 MeHbiie pacctossaust 10 CIUKH.

3) 3Be3anl KacTop u Bera npunajiiexar K OJTHOMY CIIEKTpaJbHOMY KJaccy.

4) 3Be3na Kamemna siBasercs 3Be3101 Tuna CoJHIIe.

5) IInotHoCTh 3BE3/b1 AnbicOapan Oau3Ka K miotHocTu CoJiHIIA.

Pacuérnble 3agaum:

1. Onpenenute paguyc 3Be316I Bera, koTopas n3iaydaeT B 55 pa3 00JIbIlle YHEPTHH,
yem Comnnie. Temnepatypa nosepxnoctu 11000 K. Kakoit Bua nmerna Obl 3Ta 3B€37a Ha
HaleM HeOe, ecau Obl oHa cBeTwia Ha Mecte CoHia?

Ortset: 3Be3na Bera umeer paauyc B 2 pasza Oonbiuii, yeM y CoJiHIIa, TO3TOMY Ha HallleM
HeOe oHa nMena Obl BUJI CHHETO JUCKa ¢ yriaoBeIM nuametrpom 1°. Ecnu 661 Bera cBetuna
BMecTo CounHila, To 3emiis rmosrydana Obl B 55 pa3 00JbIlie S9HEPTUH, YeM Teeph, U TEMIIe-
patypa Ha ee noBepxHocTH Obuta 051 Bhiie 1000 °C. Takum 006pa3om, yCIOBHS Ha HallIeH
TUTAaHETE CTaIM OBl HE TPUTOAHBIMHU JIJISI JIFOOBIX (POPM KHU3HH.

2. Brruncnure MTMHENHBIN pa3Mep COJTHEYHOIO MATHA, €CIIM €0 YIIIOBOW IMaMeTp pa-
BeH 17,6". Jluneiinblii u yrnoBoii pasmepsl COJHIIA COOTBETCTBEHHO paBHbI 13,92 - 10° km,
32'.

3. HoBas 3Be3/1a B MOMEHT BCITBIIIIKY UMeEsIa BUANMYIO 3Be3AHY0 BenmrunHy 3,2™. BbI-
YUCJIUTE PACCTOSHUE JI0 HEE, €CJIM U3BECTHO, YTO OOJIBIIMHCTBO HOBBIX 3BE3]1 3TOIO TUIIA
UMEIOT a0COTFOTHYIO 3BE3IHYIO BemrunHy —8".

4, KakoBa cpeqiHsisi IIIOTHOCTh KPACHOTO CBEPXTUTaHTa, €ciu ero guametp B 300 pa3
0oJIBIIIe COTHEYHOTO, a Macca B 30 pa3 Ooubire, yeM macca CosHia?
d. B crimpanbHOii rajakTuke B CO3Be3MUM T peyroibHIKA HAOMIOAAI0TCS 11e(EenIbI C

neproaoM 13 gHel, a ux BuauMas 3Be3Has BeanduHa 19,6™. Onpenenure paccTossHUE 10
rajakTHUK{ B CBETOBBIX rOfax.

Vkazanue: abconroTHas 3Be3Has BETUYMHA 1IePEUIbl C YKA3aHHBIM MTeproIoM paBHa M =
—4,6M.

6. KBazap numeer kpacHoe cmenienue zZ = 0,1. Onpenenure paccTosiHue 10 KBa3apa.
Vkazanue CuutaTh, 4TO MoctosiHHas Xab66ma H = 70 kM/(c-Mnk).

7. CkoJIbKO pa3 3a BpeMsi CBoero cyiectBoBanus ColiHIe ycrneno 00epHyThCsl BOKPYT
neHTpa ["anmaktuku?

8. ["anakTuka ynansercs oT Hac co ckopocThio 6000 KM/C 1 UMEET BUAUMBIN yIII0BON
pasmep 2’. Onpeaennure pacCTOSIHUE 10 TAIAKTUKY U €€ JINHEWHbIE pa3MepBhl.
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9. B criekTpe ramakTuKu, KOTOpas UMeeT BUANMYIO 3BE3HYI0 Benn4uuHy 15,2", nmunus
Boziopoaa ( Ag = 656,3HM) cMelieHa K KpaCHOMY KOHITYy criekTpa Ha AA = 21,9uM. Beramuc-
JIUTE CKOPOCTh y/IaJICHHsI TAJIAKTUKHU M PACCTOSIHUE JI0 HEe.

JlabopaTopHas padora «3yyeHue KapThl 3Be3HOI0 Heba. OnpenesieHne KOOPAU-
HAT.
esab padoThl: HAYYUTHCS MOJIH30BATHCA MOJABUKHON KapTOM 3BE3MHOTO HeOa U ompee-
JSATh C €€ IOMOLIBI0 KOOPAHHATHI 3BE3/.
OO0opynoBanme: NoJBUKHAsA KapTa 3BE€3ITHOTO HeOa, HAKIAHOM KPYT.

Teopus
Acmponomun — Hayka o BeenenHoi, nzyyaroiasi ABUXKEHHUE, CTPOEHUE, TPOUCXOK]ICHHE

U pa3BUTHE HEOECHBIX TE.

Hebecnas cgpepa

JIns 3ydeHHsl BUIMMOTO PACIIONIOKECHHS CBETH U SIBICHHUM, KOTOpbIe MOYKHO HAaOJII0/1aTh
Ha HeOEe B TEYEHUE CYTOK WJIM MHOTHMX MECAIEB B ACTPOHOMHH IMPUMEHSIOT TOHSATHE
«HebecHas chepay.

HebGecnas cdepa — BooOpaxkaemasi cepa IPOU3BOJIBHOTO pajnyca, B IEHTPE KOTOPOW
HAXOJUTCs a3 HaOmrogaTens. Ha moBepXHOCTh 3Toi cepbl mpoeuUpyroT BUIUMOE I0-
JIO)KEHHE BCEX CBETUJI, OTBJIEKASICh OT JIEHCTBHUTEIBHBIX PACCTOSHHMA, WU PacCMaTPHUBAIOT
JIUIITH YTIIOBOE PACCTOSHUE MEKIY HUMH. A I y100CTBa U3MEPEHUN CTPOSIT PSIT TOUCK U
JIMHUM.

OcHogHble TuHUY U MOYKU HebeCHOU chepbi.

MaTeMaTHYECK
il TOpHIOHT

Z — 3CHWT;

Z ' — nanup;

ZZ ' — oTBecHas TMHUSL,

P — ceBepHBIil OJIIOC MUPA;

P/ — royKHBII MOIOC MUPA;

PP/ — ock Mupa — ock BUIMMOTO BpalieHus HeOeCHOM cepsbi;

[TnockocTh mepreHauKyIsIpHas OTBECHOW JIMHUM W TMPOXOJIIas uyepe3 IEeHTP HeOeCHOM
cdepbl Ha3bIBACTCS NIIOCKOCHbIO UCHUHHO20 MAMEMAMU4ecKo20 20pu3oHma.

Och Mupa a1 HaOMroAaTeNs BCeTa apayijiesibHa OCH BpaIieHUsT 3eMIIH.

[TnockocTh, TIpoxosimas 4epe3 LMEeHTP HeOeCHON cdepbl, MEepIEeHIUKYIIPHO OCH MHpa
HA3bIBACTCSA HEOECHbIM IKBAMOPOM.

Touku, B KOTOPBIX HEOECHBIN IKBATOP NEPECEKAET MIOCKOCTh HCTUHHOIO MaTeMaTUYECKO-
ro ropu3oHTa, Ha3piBatoTca Toukamu Boctoka (E) u 3anmana (W). JlBe apyrue paBHO oT1a-
JieHHbIe OT HUX Ha3biBaroTcsa Toukamu Cesepa (N) u FOra (S).

SN — oy ieHHast TUHUS.

OKpy>XHOCTh, TIPOXOSAINAs YEPe3 TOJIIOCHl MUpPa, 3€HUT, Hamup, dyepe3 Touky CeBepa u
IOra Ha3bIBaeTcst HebOecHbIM MePUOUAHOM.
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Hebecnvie koopounamul

Dkeamopuanbhas cucmema KOOpOUHam

lIpednasznauena nnsi COCTaBIEHMS 3BE€3AHBIX KapT, aTJIACOB U KAaTaJIOrOB.

OcHosHas auHus — OCh MUPA.

OcHoenas niockocms — MIOCKOCTh HEOECHOTO IKBATOPA.

Bonwmioii kpyr HeGecHOU chephl, MPOXOIAIINN Yepe3 MOTIOCH MUPa U HaOII0gaeMoe CBe-
THJIO, HA3bIBACTCS KPY2OM CKIOHEHUS C6CmuUIa.

Crnonenue (0 " ) — lyra Kpyra cKJIoHeHHst 0T okBaropa 10 cetuna (£MOM ), Usmens-
erca B npezenax or — 90° no +90°. M3mepsiercs B rpagycax (MUHyTax M ceKyHnax). MHo-
I71a BMECTO CKJIOHEHHUs CBETHJIA PACCMATPUBAIOT MOJIIOCHOE (MM MOJISIPHOE) PACCTOSHUE
(P°) — yra Kpyra cKJIOHEHHS OT ceBepHoro noioca 10 ceermia (£OM ). Usmenstercs B
npenenax ot 0° mo 180°. M3mepsercs B rpagycax (MHHYTaX U CEKYH/aX).

h
IIpsimoe socxoxcoenue () — nyra HeOECHOTO SKBATOpa OT TOYKH BECCHHETO PaBHOJICH-
CTBUSA JI0 TOYKHU MEPECEYCHUS KPyTa CKIOHEHHUS C 9KBATOPOM, IPOTUB YACOBOM CTpeKH (T.

e. ot [Ora x Boctoky) (£ oM ). U3mensierca B npenenax ot 0" no 24" M3mepsercs B
yacax (MUHYTaxX M CEKyHJax).

BooOpaxaemas JTUHUS TOJIOBOTO TIBYKEHUS Conniia Ha3bIBACT-
Csl IKJIMNTUKOM. DKIIUNTUKA U HEOSCHBIN SKBATOP MEPECEKAIOTCS B TOYKE BECEHHETO PaB-
HOJICHCTBUS U TOYKE OCCHHETO PaBHOACHCTBUSA. Bero sxmunTuky CoJiHIIe MPOXOAUT POBHO
3a roa. Co3Be3nus, 4epe3 KOTOPhIC MPOXOAUT SKIMITHKA, HA3bIBAIOT 30/IMaKATbHBIMU
Co36e30ust u 36e30bl

Bce Hebo pazneneno Ha 88 y4acTKOB, UMEIOIIUX CTPOTO OMpENeNIEHHbIE TPAHUIIBI — CO-
3Be3nusa. Co3Be3usa — COCIMHEHUE 3Be3]l B pasnuyHbie Qurypsl. Takoe onpeneneHue na-
BaJIOCh ThICAYM JieT Hazaa. Ceiluac CO3BE3UI0 MBI MOKEM JIaTh Takoe omnpeneneHue. Co-
3BE3/IMS — YYACTKH 3BE3THOTO HeOa, BBIJCICHHBIC JIJIs1 Y100CTBa OPUEHTUPOBKU Ha HeOec-
HOI1 chepe 1 obo3HaueHHs 3Be3N. B Tabnuiie 1 mpeacTaBieHO HECKOIBKO CO3BE3IUI U HE-
KOTOPBIE BXOJIAIINE B UX COCTAB 3BE3/IbI

Ta6muma 1. Co3Be3aus U UX 3BE3IbI

Co3Be3aue 3Be3aa Co3Be3aue 3Be3na
Anapomena Y Almaak JleGenn o Jleneb
£ Mirach Jles o Peryn
bim3Hens a Kacrop Jlupa a Bera
B [Mommyke Maunas Mensenuua | o [lossipHas 3Be31a
y AJlbX€Ha Mausiii [lec o [Ipounon
bonsmas Mensenu- | o Jlyoxe Opuon o berenbreiize
na € Anmort B Purens
& Munap vy bemnarpukc
AJIBKOD & AnmHuTak
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bonwsmoi [lec o Cupuyc € AnHuIIam
Becni a Zubenelgenub ITerac a Markab
Bo3uunumii o Kanesna B Scheat
Bosonac o ApKTyp € Enif
JleBa o Cninka [Iepcen o Mupdax
3asu o Arneb Cesepnas KopoHna o Alphekka
Kut o Mupa CKOpIUoH 0. AHTapec
Kaccuomes o Shedir Tenery o Anpacbapan
0 Ruchbah Hedei y Errai
B Caph B Alfirk

IHopsinok BeIMOJIHEHNSI PadOThI
1. O3HaKOMbBTECH C OMHCAHUEM MOJBUKHON KapThl 3Be3HOr0 Heba (mpumnoxkenue 1). Ilo-
JIBDKHASL KapTa 3B€3HOT0 HeOa MO3BOJISIET ONPEESIUTh BUJ] 3BE3THOTO Heba B J1I000H MO-
MEHT CYTOK IMPOM3BOJBHOTO JIHA ToAa W OBICTPO pemaTh psij MPaKTUYECKUX 3ajad Ha
YCJIOBUS BUAUMOCTH HEOECHBIX CBETHUIL.
Ha xapTe nokazanbl CoO3BE3/1Ms1, COCTOSIINE U3 APKUX 3BE31 A0 3-€H 3BE3ITHOM BEIWYUHBI, a
TaKXe HEKOTOpble Oosiee crladbie 3BE3/bl, JOMOJHSIONMINE IEPBUYHBIE OYEPTaHUSI CO3BE3-
nui. 3Be3bl U300paKeHbl YEPHBIMU KPYKE€UKaMHM Pa3HBIX pa3MEpOB: UYE€M sipue 3BE37a,
TeM 0oJiee KPYMHBIE KPY>KKH UX M300paxaroT. OCHOBHBIE 3BE3/Ibl CO3BE3/IMI 0003HAUCHBI
OykBamu rpedeckoro aiadasuta. KpymHbIMU TE€CHO PacnoiO)KEHHBIMH TOYKAMH MPECTaB-
JIEHBI SAPKUE 3BE3JHBIE CKOIUICHHUS, a IITPUXOBOM — sipkue TyMaHHOCTHU. [losoca, BbINOI-
HEHHas B BHJIC TOYCK, M300pakaet MJIEYHBIU ITY Th.
B nentpe kapthl pacnosnoxen CeBepHbIii OII0OC MUpa U panoM ¢ HuM [omsipraast 3Be31a (o
Maroit measeauiibl). Ot CeBepHOTO MOJI0ca MUPA PACXOIATCS PaIUuyChl, H300paKaromue
npsiMoe BOCXOJIEeHHE (0), BEIpAKEHHOE B yacax. HadanbHbIN KpyT CKJIOHEHHs, ouudpo-
BaHHbIN HyJeM (0)”, MPOXOIUT Yepe3 TOUKY BECEHHEro PaBHOJCHCTBHUA, 00O3HAUYCHHAS
3HaKOM. J[MameTpanbHO MPOTHUBOMOJIOKHBIN KPYT CKJIOHEHUS C MPSMbIM BOCXOKJICHHEM O
= 12 4 npoXoaUT Yepe3 TOUKY OCEHHETO PaBHOAEHCTBHUS.
KonrenTpuyeckne oKpy>XKHOCTH Ha KapTe M300pakaroT HEOECHBbIC Mapajuiesid, a yucia y
TOYEK uX nepeceueHus ¢ HyaeBbM (0 4) u 12-4acOBBIM KpyTraMu CKJIOHEHUS MOKa3bIBAIOT
UX CKJIOHEHHE (0), BhIpaXKEHHOE B Tpagycax. TpeTbs mo cuery ot Ilomoca mupa okpyx-
HOCTB, onudposannas 0°, npeacrapiger co6oil HeGECHBIN YKBATOP, BHYTPH KOTOPOTO Pac-
MOJIOXKEHA ceBepHasi HeOecHas nojycdepa, a BHE €ro — MosiC 10KHON HebecHo# norycde-
phI 10 ckioHenus & = (-45%). Tak kak B AE€HCTBUTENHLHOCTH JUAMETPBI HEOECHBIX Mapajiie-
JIelt MeHbIIIe TuaMeTpa HeOECHOTO IKBATOpa, a Ha KapTe HeOeCHbIC Mapalijiesid F0KHOM 10-
aycdepbl BBIHYKIIEHHO N300payKeHbI OOJIBIINX Pa3MEpPOB, TO BUI CO3BE3INN F0KHOTO HeOa
HECKOJIbKO MCKAXKEH, YTO CIEAYyeT UMETh B BUIy TIPHU U3yUEHUH 3BE3THOTO Heba.
OxmnTrka n300paxkeHa Ha KapTe dKCIEHTPUUECKIM OBAJIOM, IEPECceKaronmMcs ¢ Hebec-
HBIM 5KBAaTOPOM B JIByX PABHOJICUCTBYIOIIUX TOUKAX.
Ha o0pese xapThl HaHECEHBI Ha3BaHUs MECSIIEB Tojia U AaThl. HampaBnenue cuera mecs-
LEB, AaT U MPSIMOT0 BOCXOXIEHUS — M0 BPAILLIEHUIO YaCOBOW CTPENKU. B 3TOM ke Hampas-
JIEHUU cleyeT n3o00paxats nepemenierre CoJiHIa Mo SKIUNTHKE.
B kapre npunoxkeH HakJIaJHOW KpyT, BHYTPpHU KOTOPOTO HauepuyeHbl OLIM(PPOBAHHbBIE MEepe-
CEKaroIIrecs OBaJbl, a 0 00pe3y HAaHECEH YacOBOM JTUMO, N300paXkaroluii Yackl CYyTOK IO
cpenHeMy cojiHeyHoMy BpeMenu T. HampapiieHue cueta BpeMeHHU Ha 3TOM JIMMOE — Mpo-
THB YaCOBOU CTPEJIKHU.
BayTpeHHuii BbIpe3 B HAKIATHOM KPYT€ JIETAETCS MO OBaldy, ONU(POBAHHOMY YHCIOM
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HauOoJee OMU3KUM K reorpaduueckoil MMPOTE MECTHOCTH, B KOTOPOW KapTa OyaeT uc-
MO0JIb30BaThCH.

KoHTyp oBaJIbHOTO BbIp€3a B HAKIIOHHOM KpyTe M300pa)kaeT rOpU30HT, U €r0 OCHOBHBIE
TOYKK oOo3HaueHbl OykBamm IO (Touka rora), 3 (Touka 3amazga), C (Touka ceBepa) u B
(Touka Boctoka). Mexay Toukamu O u C He0OX0UMO HATSIHYTh TEMHYIO HUTh, KOTOPBIH
n300pakaroT HeOecHbIN MepuauaH. [Ipu paboTe ¢ kapToil HaKIaJHOM KPYT HAKJIaIbIBACTCS
Ha KapTy BCerja KOHLUEHTPUYHO, IPUYEM HUTh (HEOECHBI MEpHIMaH) JOJIKHA 00s3aTellb-
HO mpoxoauTh uepe3 CeBepHbl mositoc Mupa. Toraa OTpe30K HUTH, PACIIONIOKEHHBIH
Mexay CeBepHBIM MOJIFOCOM Mupa U Toukoi FO, mpeacTaBuT 10XKHYIO MOJIOBUHY HEOECHO-
ro MEpUIuaHa, a OCTAIHLHOU €€ OTPE30K — CEBEPHYIO €€ MOJIOBHHY.

HanoxuB Kpyr KOHIIEHTPUYHO Ha KapTy, HEOOXOAMMO HA HUTH OTMETUTH (XOTs ObI y3ell-
KOM) TOUYKY €€ MepecedyeHusi ¢ HeOeCHOM Mmapasuiesnblo, CKIIOHEHUE KOTOPOM paBHO reorpa-
duyeckoit mupore (iU OJU3KO K HEeil) MecTa HaOI0IeHni. DTa ToYKa, Jexalias BOIU3U
IIEHTpa HAKJIaIHOTO KpyTa, N300pa3uT 3€HHUT.

Uto0OBI OnpeeuTh BH 3B€3AHOI0 He0a HA MHTEPECYIONIUM MOMEHT CYTOK OIpEIeICHHO-
ro JHA rojaa (JaThl), JOCTATOYHO HAJIOXKUTh KPYT KOHIIEHTPUYHO HA KapTy (HUTh — MEpH-
IvaH npoxoaut depes Ilomroc mupa) Tak, 4ToObl IITPUX MOMEHTAa BPEMEHH COBIAJAJ CO
IITPUXOM 33JJaHHOM KapThl, U TOT/Ia 3BE3/bl, HAXOAIIMECS B JaHHBIH MOMEHT HaJl TOpH-
30HTOM, OKQ)XYTCSI paclOJIOKEHHBIMUA BHYTPU OBAJILHOTO BBIPE3a.

3Be3/1bl, 3aKPHIThIC HAKJIATHBIM KPYTOM, B 3TOT MOMEHT HE BHUJIHBI, TaK KaK HaXOSATCS MO/
ropu3oHToM. CeBepHbIN MOJII0C MUpa U300paxeH B LIEHTpe KapThl. JIMHUU, UCXoas1ue OT
CeBepHOToO MoJII0Cca MUpa, MOKA3bIBAIOT PACIOJIOKEHHE KPYTOB CKIIOHEeHUs. Ha 3Be3mHOM
KapTe IS IBYX OMIDKaWIIUX KPYTOB CKJIOHEHHE YTJIOBOE PACCTOSHHUE PAaBHO 2 Hacam.
He6ecubie napannenu Hanecensl yepe3 30. C UX MOMOIIBIO MPOU3BOASAT OTCUET CKIIOHE-
HUsL CBETHJI 0. TOUKHM TIepeceueHus IKIUNTUKHA C IKBATOPOM, JIJIsi KOTOPBIX MPSIMOE BOC-
xoxzaeHne 0 u 12 yacoB, Ha3bIBAIOTCS COOTBETCTBEHHO TOYKAMH BECEHHETO U OCEHHETO
paBHOAEHCTBUU. 110 Kparo 3B€31HON KapThl HAHECEHBI MECSIBI U YNCIIA, @ HAKIAJHOM KpPYy-
r'e — Yachl.

Jlist onpeneneHusi MECTOMOJIOKEHUSI HEOECHOTO CBETHIIA HEOOXOIUMO MECSII], YUCIIO, YKa-
3aHHBIE Ha 3BE3/IHOM KapTe, COBMECTUTDH C YACOM HAOJIOJICHUS Ha HAKJIAJIHOM KpYyTe.

Ha kapte 3eHUT pacronoxeH BOJIM3U LIEHTpa BbIpe3a (B TOUKE MEPEeCceYeHus: HUTHU, U300-
paxkaromuii HeOecHbIM MepuaraH ¢ HEOECHOM Mmapajuiesiblo, CKJIOHEHHE KOTOPOW paBHO
reorpauueckoi mupoTe MecTa HaOIIOCHNS).

[ToaBukHast KapTa 3BE3HOTO HEOA MO3BOJSET PEIIMTH PSJi MPAKTHUECKUX 3a7a4 M0 acT-
POHOMUM.

2. Onmcath BU 3B€3IHOTO HeOa B 3aJJaHHOE BPEMS U JIaTy.

A) YcTaHOBUTH MOJABMIKHYIO KapTy 3BE3IHOTO HeOA HA JIeHb M Yac HaOmoaeHus. st 3To-
ro COINOCTAaBUThH JaTy HAa BHEIIHEM Kpyre KapThl C 33JaHHBIM BPEMEHEM Ha HAaKJIaJHOM
Kpyre. PaccmaTpuBast y4acTok 3Be3JHOTO HeOa B OKHE HAKJIAJHOTO KPyTa, 3alOJHUTH Ta0-
JIUILY.

ITonoxeHne OTHOCUTEJIBHO TOPU30HTA CO3BE3IUs

Bocxoasmue

3axopsiue

B BepxHeM KyJbMUHALIMU
B HmxHEN KyJIbMHUHALIMU
Bo6sm3u 3eanTa
SKJINNITUKAJIbHBIE
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b) Haiitu co3Be3nusi, pacrnonoKeHHble MEXIy TouKamu 3anajaa u cesepa 10 oktsOps B 21
yac.

B) HaiiTu Ha 3Be31HOI KapTe co3Be3/11s C 0003HAUCHHBIMU B HUX TYMAHHOCTSIMH.

I') Onpenenuts, OymyT 1 BUIHBI co3Be3aus [leBol, Paka, BecoB B momHOYS 15 ceHTAOps?
Kaxoe co3Be3nue B 3T0 ke BpeMs OyIeT HaX0IUThCS BOJIW3H TOPU30HTA Ha ceBepe?

J1) Onpenenuth, Kakue M3 IMEPEUYUCICHHBIX cOo3Be3auii: Mamas Mensenuia, Boisomnac,
Bo3ununii, OpuoH — Uil TaHHOM IHUPOTHI Oy1yT HE3aXOAAIIUMHA?

E) OTBetuTh Ha BOMpOC: MOXKET JK Uil Bamiedl mmpoThl 20 ceHTs0ps AHApoMea HaXo-
IUTHCS B 36HUTE?

KX) Ha kapre 3Be3aHOr0o Heba HalTU NepeurciieHHble co3Be3aus: bonbmas Measeaua,
Bonbmoit I1éc, Opuon, OBeH, Jlebenn, FOxnas ppida, JleBa — 1 onpeAeuTh TPUOIMKEHHO
HeOeCHbIE KOOPAUHATHI (CKJIOHEHHE U MPSIMOE BOCXOXKICHHE) 0-3BE3]1 ITUX CO3BE3TUM.

3) OnpenenuTs 1Mo HEOECHBIM KOOpMHATAM (CKJIIOHEHHE U TPSIMOE BOCXOXKJICHHE) HA Kap-
Te 3BE3AHOr0 Heba HaszBaHME 3Be3n co3Be3nuit: a=184 33muH., §=+39% =204 50MuH.,
6=+43% a=34 00muH., 5=+45°.

W) Onpenenuth, Kakoe co3Be3Ue OyAET HaXOAUTHCA BOJIM3M ropu3oHTa Ha tore 30 uroiis
B MOJIHOYb?

K) Cnemaitte BBIBO O MpOJIeIaHHOM padoTe.

I[OIIOJIHHTCJ]I)HLIB 3aJaHUA
ll B xakunx CO3BC3UAX HAXOAATCA 3BC31bI, 9KBATOPHAJIBHBIC KOOPAWMHATHEI KOTOPBIX PaB-
HBI:

a =4"36" o =16"31 . a=7"35" =514 .
@ =13725" 5 =-1110 - 4. « =1416" 6 =111 -
a =16"29" 5 =-26"16 .6 a =10'8" =118 .
o =20M41" 5 =4517 . g a =6'45" &5 =-16"43 .
o =13247 =546 - 10, a =515" & = §12 .
11 a =555 5=T24 1 a=7"45" &=28"2

2) o xapte 3B63IIHOFO He6a OTpeIeNIuTe aKBaTopI/IanLHHe KOOPJAWHATHI 3BE3/;
1. Anbraupa; 2. Kacrop;

3. Kanenna; 4. bemnarpukc;

5. Anamnam; 6. Annor;

7. Hyoxe; 8. Mupa;

9. Mupdaxk; 10. Bera;

11. Hat; 12. Anaurak.

_ 194 — A0
3) KoopauHaTel TOYKH, TJ¢ BCIBIXHYJ METeop Takue: ¢ =12 OOm, 0 =+45 , a TIorac B

© N O W=

TOYKE C KoopAauHatamu ¢ =10"30" L0 =0 . Uepes kakue cO3Be3/IUs MPOJIETEN METEOP
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HNTorosasi KOHTPOJILHAs 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 MPONICHHOMY MYTH;

0) OoJIbIIIE TPOMICHHOTO Ty TH;

B) MEHBIIIE MPONUIECHHOTO MyTH;

I') IPAaBUJILHOTO OTBETA HET.

3. Ilpouumaiime mexcm, golbepume NPABUILHLIL OMBEEM

[Ipy npsAMOIMHEWNHOM IBUKEHUN CKOPOCTh MAaTEPUAIBHOW TOYKH HAIPABJIECHA!
a) TyJa >Ke, KyJla HallpaBJICHO NIEPEMEIICHHE;

0) NpOTUB HANPABJICHUS MEPEMEIICHUS;

B) HE3aBUCUMO OT HaIlpaBJIEHUs IEPEMEILCHHUS;

4.Ilpouumaiime mekcm, gvlbepume npasuibHblli OMeem

[Ipu KpUBOJIMHENHOM IBUKEHUM MTHOBEHHAS! CKOPOCTh MAaTEPUATIbHON TOUKHU B KaXK-
JIOM TOYKE TPAEKTOPHUM HAIIPaBJICHA:

a) 0 TPAeKTOPHUH;

0) 1Mo KacaTeabHOM K TPACKTOPUHU B ITOM TOUKE;

B) 110 PaJNyCy KPUBU3HBI TPACKTOPHH.

S.Ilpouumaiime mexcm, gblbepume NPABUILHLIL OMBEEM

[lepememienneM ABUKYIIENCS TOYKU HA3bIBAKOT. . .

a) ...]JINHY TPACKTOPUU;

0) NMpoIEHHOE PACCTOSIHUE OT HaYaJIbHON TOUYKH TPACKTOPUHU JI0 KOHEYHOM;

B) ... HapaBJIEHHBIN OTPE30K MPSMOMU, COSAUHSIIONTNN HauyaJIbHOE TTOJI0KEHUE TOUKH C
€ro KOHEYHBIM;

T) ...JINHAIO, KOTOPYIO OMKCHIBAET TOYKA B 3aJJaHHON CHCTEME OTCUETA.

6.1 Ipouumatime mexcm, blOepume NPAGUILHBLL ONEEM
Cpennsisi CKOPOCTh XapaKTEePU3yeT:

a) paBHOMEPHOE JABUKECHUE;

0) HepaBHOMEPHOE JIBIKCHUE;

7. 1Ipouumaiime mekcm, blbepume npasuibHbll Omeem

dusnyeckas BeJIUYMHA, paBHAs! OTHOLLIEHHUIO NIEPEMEILEHUS MaTepUaIbHON TOUKH K (u-
3UYECKH MAJIOMY IIPOMEXYTKY BPEMEHH, B TEUEHHE KOTOPOIO MMPOU3OIILIO 3TO IEpEeMe-
IIICHUE, HA3bIBACTCS

a) CpeiHEN CKOPOCThIO HEPABHOMEPHOTI'O ABM)KEHUSI MAaTEPUATIbHONW TOUKH;

0) MIHOBEHHOM CKOPOCTBIO MaT€pPHAIbHOM TOUKH;
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B) CKOPOCTbIO paBHOMEPHOTO JBUKEHUSI MAaTEPUAIBHON TOUKH.

8.Ilpouumaiime mexcm, gvlbepume NPasUIbHLIL OMEEm
HamnpaBnenue yckopeHus BCerja COBOAAAeT C:

a) HaNpaBJICHUEM CKOPOCTH;

0) HampaBIICHUEM TTEPEMEIICHNUS;

B) HaIIpaBJIEHUEM 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 OTHOIIEHUIO U3MEHEHUSI CKOPOCTH K TOMY (hr3HUe-
CKH MaJIOMy IPOMEKYTKY BPEMEHH, 32 KOTOPOE 3TO U3MEHEHHE MPOU30IILIO;

B) du3nueckasi BeTUYMHA, paBHAS OTHOIIICHUIO MIEPEMEIEHUS KO BPEMEHHU.

10.Ilpoyumavime mexcm, @vibepume npasuibHblU OMeem
[Ipoekuust yCKOpeHHsI Ha KOOPAUHATHYIO OCh MOXET OBITh:
a) TOJIBKO MOJIOKUTEIBHOM;

0) TOJIBKO OTPULIATEIILHOM;

B) U TIOJIOKUTENIBHOM, M OTPULATENBHOW, U pABHOU HYIIO.

11.Ilpouumatime mexcm, 8vibepume npasuibHblll OMeem
B xakoMm ciyyae Moaysb yeckopeHus 0osibiie?

a) TEJIO IBMXKETCS ¢ OOJIBIIION MOCTOSSHHON CKOPOCTHIO;
0) Teno ObICTPO HAOUPAET UM TEPSIET CKOPOCTb;

B) TEJIO MEJUICHHO HAOMpaeT MU TePSET CKOPOCTh.

12.Ilpoyumaiime mexcm, 8vibepume npasulbHblll OMeen

JIBa moe3a ABMKYTCS HaBCTpeUy JPYT APYTY MO NMPSIMOIMHEHHOMY y4acTKy IyTH.
OnuH 13 HUX IBUXKETCS YCKOPEHHO, BTOPOM 3aMeNIEHHO. VIX yCKOpEHUS HallpaBJICHBI:
a) B OJIHY CTOPOHY;

0) B IPOTUBOTMOJIOKHBIE CTOPOHBI;

B) OJIHO3HAYHO 00 MX HAINpaBJIECHUSAX HENb3s CKA3aTh.

13.Ilpouumatime mexcm u omeemvbme Ha ONPOC
Yem oTauvaeTcs myTh OT MEpEMEICHUs ?

14.IIpouumavme mexcm u omeemvbme Ha 60NPOC
YTo n3yyaeT KuHeMarTuka?

15.Ilpoyumaume mexcm u omeemvme HA 60NPOC
MoskeT u ycKopeHue ObITh OTpUIIATENbHBIM?

16.1/Ipouumatime mexcm u omseemovme Ha 60NPOC
UTto Takoe nHepuuMagbHas CUCTeMa oTcyeTa’?
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17.Ilpoyumaume mexkcm u omeemvme HA 60NPOC
B dem 3aknroyaercs OTHOCUTENBHOCTD IBUKEHUS?

18.Ilpoyumanime mexcm, 8vibepume npasuIbHbILU OMEem

Kaxkas n3 ¢pusznuecknx XxapakKTEPUCTHK HE MEHSETCS MPHU TIEPEX0/Ie OT OTHON MHEPIIH-
aJIbHOM CUCTEMBI OTCYETA K JIPyTon?

a) YCKOpEHHUE;

0) mepeMereHue;

B) TPAEKTOPHS;

') KHHETUYECKasi YHEPTHUs.

19.1lpouumatime mexcm u omseemovme Ha 60NPOC
UTo 03HaYaeT BBIPAKEHUE «JICHCTBUE CUII CKOMIIEHCUPOBAHO» ?

20./Ipoyumatime mexcm u omsemovme Ha 80NPOC
Kak emte HaspiBaroT nepspiil 3ak0H HeroToHA?

21.Ilpouumatime mexcm u omeemvme Ha 60NPOC
Uro Takoe uHepuus?

22.Ilpouumatiime mexcm u omeemovme HA 60ONPOC
Kax moxxHo chopmynupoBaTs BTOpoit 3akoH HbroTOHA, UCTIONB3YS TOHATHE «KOJIUYECTBA
JIBYKCHUS ?

23.1Ipouumatime mexcm u omeemvme Ha 80NPOC
UYrto Takoe cuna?

24 Ilpouumaiime mexcm, gblOepume npasuiIbHbIL OMEEem

NmMnynibc cCUCTEMBI, COCTOSIIEH U3 HECKOJIBKUX MAaTepUAIIbHBIX TOUEK, PABEH:
a) CcyMMe MOJyJIe UMITYJIbCOB BCEX €€ MaTepUalibHbIX TOUEK;

0) BEKTOPHOHM CyMMe UMITYJIbCOB BCEX €€ MaTepUaTIbHBIX TOUEK;

B) UMITYJIbChI HEJIB3S CKJIAIbIBAT.

25.1lpouumatime mexcm, gvlbepume NPAsUILHLIL OMEEM

YTBepKJI€HHE O TOM, YTO UMITYJIbChl 3AMKHYTOU CUCTEMBI TE€JI HE U3MEHSIIOTCSI, SIBJISICT-
csl:

a) HCOOOCHOBAHHBIM;

0) pu3HIECKUM 3aKOHOM,

B) BBIMBICIIOM;

T') 3aTPYAHSIIOCH YTO-TUOO CKa3aTh MO 3TOMY MOBOJTY.

26.1lpouumatime mexcm, gvlbepume NPasUIbHLIIU OMBEEm

ToBapHbIil BaroH, JBUXKYIIHICS MO0 TOPU3OHTAILHOMY ITyTH C HEOOJBIION CKOPOCTHIO,
CTaJIKUBAETCA C JPYTMM BaroHOM U ocTtaHaBiuBaeTcs. [Ipu sTom npyxuHa Oydepa
cxkumaetcs. Kakoe 13 nepeyucieHHbIx HIKe MpeoOpa3oBaHUi SHEPTUH HAPAY C JIPY-
TUMU IIPOMCXOJIUT B 3TOM TpoIiecce?

a) KHHETUYeCKas SHEPTUs BaroHa npeoodpa3yeTcsi B IOTEHIMAIbHY O SHEPTHIO TIPYKU-
HBI,
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0) KUHETHYEeCKasi PHEPTUsl BaroHa npeodpa3yercs B €ro NOTEHUUAIbHYI0 SHEPTHUIO;
B) NOTEHIIMAJIbHAS SHEPT U MPYKUHBI IPpeoOpazyeTcsl B €€ KHHETUYECKYI0 YHEPTHIO;
I') BHYTPEHHSIS1 SHEPTHs MPYKUHBI TPeo0pa3yeTcss B KHHETUYECKYI0 SHEPTUIO BaroHa.

1.IIpouumatime mexcm, 8vloepume NPAGUILHBILU OMBEEM

JIOKOMOTHB pasroHsieTcs 10 ckopocTu 20m/c, IBUTAsICh MO MPSIMOM C YCKOPEHHUEM
5m/c?. HagansHas CKOPOCTH €ro paBHa Hy0. CKOJILKO BPEMEHH JUIUTCS Pa3roH?
a) 0,25 c;

0) 2c¢;

B) 100 c;

r) 4c.

2. Ilpouumaiime mekcm, gvlbepume npasuibHblIL OMeem

[Ipu moaxo/e K CTaHIMHU MOe3/1 YMEHBIIII cKopocTh Ha 10M/c B Tederue 20c¢. C kakum
YCKOPEHUEM JIBUTAJICA 1Moe3/17

a) — 0,5m/c?;

0) 2m/c?;

B) 0,5 m/c?;

r) — 2m/c?.

3. Ilpouumaiime mexcm, gblbepume NPABUILHLIL OMBEEM

ABTOMOOUIIB, TPOTasACh C MECTA, JBUKETCA ¢ ycKopeHreM 3m/c?. Uepes 4¢ CKOPOCTH aB-
TOMOOUJISt OyJIeT paBHa:

a) 12 m/c;

0) 0,75 m/c;

B) 48 m/c;

r) 6 M/C.

4. Ilpoumume mexcm u 3anuwiume pa3eepHymoiii 000CHOBAHHBII OMBEem

Pewume 3aoauy, 6 omeeme nanuwiume cKoabKO C€KyHO

3agada: OTHOCUTENBHOCTD IBHKCHUS

Tennoxoa ABMKETCS MO 03€py MapajuiesIbHO Oepery co ckopocThio vl =25 km/4. Ot Oe-
pera OTXOJuT Katep co CKopocThio V2 =40 km/4. Uepe3 Kkakoe HauMEHbILIee BpeMsl KaTep
CMOXET JIOTHATh TEIJIOXO/, €CJTU B HAYAJIbHBI MOMEHT TEIIOXO/] U KaTep HaXOAWINCh Ha
OJTHOM HOpMaJH K Oepery M pacCTOSHHUE MEXTy HUMHU Ob10 S = 1 km?

5. Ilpoumume mexcm u 3anuwiume pazeepHymulil 000CHOBAHHDIL OMEem

Pewume 3a0auy, 6 omeeme nanuwiume cKkoabko mMmempos

3amaua Ne2. CBo0OOJIHOE TTaJICHHUE T

Kamens, cBoO0aHO Magatomuii 6e3 Ha4aabHOU CKOPOCTH, MPOJIETE BTOPYIO MOJIOBUHY
nytu 3a 1 cexkynay. C kakoii BbICOTHI h ynan kameHb?

6.1Ipoumume mexcm u 3anuwiume pa3eepHymolii 000CHOBAHHYIL OMEem

Pewume 3a0auy, 6 omeeme nanuwiume cKoiIbKO MEMPOG 8 CEKYHOY

3anaya Ne3. PaBHOMEpPHOE ABUKEHUE

ABTOMOOMIIb MpOEXaJ IBa OJJUHAKOBBIX YYaCTKa IyTH C pa3HbIMU CKOpoCTsIMU (VI=15
M/c, v2=10 m/c). HaliTu cpeHIor0 CKOPOCTh aBTOMOOUJIS.
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7. IIpouumaiime mexcm, 8vlbepume NPAsUIbHBIU OMEem
IIpu neiictBunm cunbl B 8H Teno asmkercs ¢ yckopenueM 4m/c?. Uemy pasHa ero Macca?
a) 32 xr; 6) 0,5«r; B) 2kr; T) 20kKT.

8.Ilpouumaiime mexcm, evlbepume NPasUIbHLIL OMEEm

Cuiia TATM pakeTHOTO JIBUraTeNsl IEPBOM OTEUECTBEHHOM SKCIIEPUMEHTAIIBHON PAKETHI
Ha )UJKOM ToruuBe paBHsiiack 660H. CtapToBas macca pakeTsl Obu1a paBHa 30kr. Ka-
KO€ YCKOpeHHe MprodpeTaa pakera Bo BpeMs crapra’?

a) 22m/c?; 0) 45m/c?; B) 0,1m/c?; r) 19800 m/c?.

9.1lpouumatime mexcm, gvloepume NPASUILHLII OMBEEM

CKOpOCTB JIBIKHUKA ITPU pABHOYCKOPEHHOM CITYCKE C TOpbI 3a 4C yBeJIM4YMiIach Ha 6M/c.
Macca nbpxHuKa 60kr. PaBHOAEHCTBYIOIIAas BCEX CUJI, ACMCTBYIOIIMX HA JIBLKHUKA,
paBHa

a) 20 H; 6)30 H; B) 60 H; r) 90 H.

10.Ilpoyumavime mexcm, 8vibepume NpPagulbHblL OMeem

MarepuranbHas TOUKa MacCor 1Kr IBHKETCS MO IEUCTBUEM JIBYX B3aUMHO ITEPIICH/IN-
KyJisipHbIX cun 8H n 6H. Yckopenne Touku paBHO

a) 2m/c?; 6) 3,7 M/c?; B) 10M/c?; 1) 14 m/c?.

11.Tlpoumume mexcm u 3anuwiume pazeepHymoiil 000CHOBAHHBIL OMEEm
Pewume 3a0auy, 6 omeeme nanuwume cKOIbK0O KULOSPAMM
Haxoxienne Maccel 1o BTopoMy 3akoHy HeroToHa

12.Ilpoyumaume mexcm u omeemvme HA 8ONPOC
Kamens O6porien BepTukainbHO BBepX. Co CTOPOHBI 3eMIJIM Ha KaMEHb JICHCTBYET CHUJia
TsokecTd. C KakoW CHIJION KaMeHb JIEMCTBYET Ha 3eMJTt0?

13.Ilpoyumatime mexcm, 8vibepume npasuibHblil OMeem

Manbunk maccoit SOKT, CTOsI Ha OY€Hb TJIaJKOM JIby, OpocaeT Ipy3 Maccoil 8Kr moj
yriaom 60° Kk TOpU30HTY €O CKOPOCTBIO SM/c. Kakyro CKOpOCTh NPHOOPETET MATbUHK?
a) 5,8M/c; 0) 1,36 m/c; B) 0,8m/c; 1) 0,4 m/cC.

14.Ilpouumatime mexcm, 8vibepume NpasulbHblL 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.

15.1Ipoyumatime mexcm, @vibepume npasuibHbll OMeem

Hagctpeuy npyr apyry JIeTST MIApUKHK U3 TUIACTIIIMHA. MOIyJIU UX UMITYJILCOB PaBHbI
cootBeTcTBeHHO 0,03krM/C 1 0,04 krm/c. CTOIKHYBIIKCE, IIIAPUKHU CIAUTIAIOTCS. VM-
MyJIBC CIUMIINXCS IIAPUKOB PaBEH

a) O1kr-m/c;

6) 00351kr-m/c;

B) 0,05kr-M/c;
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r) 0,07kr-M/C;

16.Ilpouumatime mexcm, 8vibepume npasUibHbuILL OMEem

Teno nBwxetcs o npsMoi. [loa neiicTBreM MOCTOAHHOM cuiibl BenuunHor 4 H3a 2 ¢
UMITYJIbC TeJla YBeNMYHIICSA U cTall paBeH 20kr-m/c. [lepBoHauanbHBIN UMITYJIbC TETA
paBeH

a) 4kr-M/c

0) 8kr-M/c

B) 12kr-M/c

r) 28Kr-M/C

17.Kaxyto paboTy HaJi0 COBEPIIUTh, YTOOKI JISKAIIIMI Ha 3eMJIe OJHOPOJIHBIN CTEPKEHD
JuTHOM 2M B Maccoit 100K MocTaBUTh BEPTUKAILHO, MEJICHHO MOIHUMAs OJIMH €0
KoHeI1?

a) 100/Ix

0) 200 JIx

B) 1000 JIx

r) 2000 [Ix

1.Ilpouumatime mexcm, 8vlbepume npPasUIbLHbIL OMEeEn

Kakue u3 BenuuuH (CKOpOCTh, CUJIa, YCKOPEHUE, IEPEMEILICHHE) TPYU MEXaHUUYECKOM
JIBU)KEHUU BCETJa COBIAIAIOT M0 HAPABJICHUIO?

a) cujia U YCKOPEHHUE;

0) cuia U CKOpOCTb;

B) CWJIa U MepEMEIICHUE;

I') YCKOPEHHE U TIEpEMEICHUE.

2. Ilpouumatime mexcm, evibepume nPasuibHbIU 0MEen

Kaxkue cuibl B MEXaHUKE COXPAHSIOT CBOE 3HAUEHHUE MPU MEPEXOJIE U3 OJHOM MHEPLU-
aJIbHOM CUCTEMBI B IPYTYIO?

a) CWJIbI TSATOTEHUS, TPEHHUSI, YIPYTOCTH;

0) TOJIBKO CHJIA TATOTCHUSI;

B) TOJIbKO CHJIa YIIPYTOCTH;

I') TOJIBKO CHJIa TPEHUSI.

3. Ilpouumaiime mexcm, evlboepume npasUIbHbIIU OMEem

PaBHOzaencTBYIOIMAs cumia — 3710:

a) cuia, IeMCTBUE KOTOPOU 3aMEHSIET IEUCTBUE BCEX CUJI, ICHCTBYIOIIMX HA TEJIO;
0) cuna, 3aMEeHSIOIIast IWCTBUE CHJI, C KOTOPHIMH B3aUMOJICHCTBYIOT Tea.

4.Ilpouumaiime mekcm, gvlbepume npasubHblli OMmeem

PaBHOpelCTBYIOIIAs BCEX CHII, ICHCTBYIOMIMX HA TENO, paBHA HyJ0. KakoBa TpaekTo-
pUS IBYDKEHUS ATOTO Tena?

a) mapabona

0) OKpY>KHOCTb

B) IIpsiMast

T') SJUTUTIC
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5.Ilpouumaiime mexcm, gvlbepume NpasUIbHbIL OMEEm

B uneprmansHoit cucreme orcuera F coobmiaeT Teny maccoit m yckopenue a. Kak u3-
MEHMTCS yCKOPEHUE TEJA, €CIIU MACCy Tea U JEUCTBYIOIIYIO HA HETO CHITy YMEHBIIUTD
B 2 pa3za?

a) yBennuuTcs B 4 pasa;

0) ymeHbIIUTCS B 4 pasa;

B) YMEHBIIUTCS B § pas;

') HE U3BMEHUTCHI.

6.1 Ipouumatime mexcm, 8blOepume NPAGUILHBIL OMEEM

[Tocie OTKpBITHS MapalloTa MapantoTUCT 0T JEHCTBUEM CUJIbI TSXKECTU U CUITBI CO-
IPOTUBIICHUS BO3/lyXa JIBUTAJICS BHU3 C YCKOPEHUEM, HanpaBieHHbIM BBepX. Kak cra-
HET JBUTaThCs MapalltoTUCT, KOTJA IPU JOCTHKEHUU HEKOTOPOTO 3HAUYEHUS] CKOPOCTH
PABHOJICUCTBYIOIASA CUIIBI TSYKECTU U CUJIBI COMPOTUBJICHUS BO3/1yXa OKAaKETCSI pAaBHOM
HYJI0?

a) paBHOMEPHO U MPSMOJIUHEIHO BBEPX;

0) paBHOMEPHO U MPSIMOJIMHEMHO BHU3;

B) C YCKOPEHHUEM CBOOOIHOIO MaJICHUSI BHU3;

r) Oy/eT HEMOABUKHBIM.

7. Ilpouumaiime mexcm, golbepume npasUIbHLIL OMBEEM
3aKOH MHEPUHUH OTKPBLIT

a) Jlemoxkpur

0) ApucToTenb

B) ["anueit

r) HetoTOH

8.Ilpouumaiime mexcm, gvloepume NPASUILHLIIU OMBEEM
Tpetuit 3axkoH HproTOHA ONMCHIBAET:

a) IEWCTBHE OJHOTO TeJla Ha JAPYToe;

0) neiicTBUE OAHOM MaTepUaIbHON TOUKHU Ha APYTYIO;
B) B3aMMOJICHCTBHUE IBYX MaTEPHATBHBIX TOUYCK.

9.1lpouumatime mexcm, goloepume NPABUILHLII OMBEEM

JlokoMOTUB clierieH ¢ BaroHoM. Cuiia, ¢ KOTOpOW TOKOMOTHUB JIEUCTBYET Ha BaroH,
paBHa CWJIaM, IPEMATCTBYIOLIMUM JIBMKCHUIO BaroHa. /[pyrue cuibl Ha JIBUKEHHUE Baro-
Ha He BIuAT. CUCTEMY OTCUETA, CBSI3HYIO C 3eMIIEH, CUMTATE HHEPLUHUAIBHON. B aTOM
ciydae:

a) BaroH MOKET TOJIbKO MOKOUTCS;

0) BaroH MOKET TOJILKO JIBUTATHCS C TIOCTOSTHHON CKOPOCTHIO;

B) BaroH JIBHKETCS C TOCTOSTHHON CKOPOCTBIO HIIM MIOKOUTCS;

T') BaroH JIBUYKETCS C YCKOPEHUEM.

10.Ilpouumatime mexcm, 8vibepume NpasuibHbll OMeem

SI6moko maccoii 0,3 kr nmajgaer ¢ aepeBa. BeiOepute BepHOE yTBEPKIEHUE

a) s10J10K0 JiecTByeT Ha 3emutro cuitoit 3H, a 3emuis He neMCTBYeT Ha 510J10KO;
0) 3emuisa neicTBYeT Ha s10710K0 ¢ cruior 3H, a s16710K0 He AeMCTBYEeT Ha 3eMITo;
B) s10J10K0 1 3eMJisl HE ICUCTBYIOT APYT Ha JIpyra;
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r) s10J10KO U 3eMJis IeUCTBYIOT APYT Ha apyra ¢ cuioit 3 H.

1.IIpouumatime mexcm, 8bloepume NPAGUILHbIL OMBEEN
BennuuHa paboThl MOXKET OBITH OTPULIATENBHOM?

a) MOXET;

0) HE MOXET;

B) 00 3TOM HHYETO HEJb3s CKa3aTh.

2. Ilpouumaiime mexcm, 8vlbepume npasuibHullL OMEem

[Ipouiecc paboThl — 3T0:

a) Mo00# mpolecc MpeBpalleHus SHEPTUH;

0) mpoiiecc nMpeBpalieHusl YHEPTUH, HE CBA3AHHBIN C JBUKEHUEM TE,

B) IIpOLIECC MPEBPAILCHHS] SHEPTUH MPHU JCHCTBUU CUJI HA JIBUKYIIIEECS TEIO.

3. Ilpouumaiime mexcm, evlbepume npasuibHbIIU OMeen
Kunernueckas sneprusi:

a) MOXXET ObITh OTPUIIATEILHON BEJIMUNHOM;

0) He MOXKET ObITh OTPULATENBHON BETMUYNHOM;

B) MOKET OBITh M OTPULIATEIBHON, U MOJIOKUTEIbHOM.

4.Ilpouumaiime mexcm, gblOepume NPABUILHLIL OMBEEM
Kunertudeckoit aneprueit reno obnanaer 6iarogaps:

a) B3aUMOJICHCTBUIO C IPYTUMU TEIaMH;

0) Giaromaps cBoeMy JBUKECHHIO;

B) Oyarozapsi cBoeil neopmariuu.

1.Ilpouumaiime mexcm, 8vlOepume npaguUiIbHLLL OMEem

[TnaTdopma maccoit 10T gBUMXKETCS CO CKOpOCTHIO 2 M/c. Ee HarousieT iargopma Mac-
coit 15T, nBuxKymasics co ckopocthio 3 m/c. Kakoit Oyer ckopocTh 3TUX miaTdhopm mo-
CJIE aBTOCUECIIKA?

a) 2,6 M/c; 0) 13 M/c; B)26M/c; T)SM/c.

2. Ilpouumaiime mexcm, gvlbepume npasuibHbIU OMeem
CnopTcMeH NOIHSUI IITaHTy Maccor 75 Kr Ha BbICOTY 2M. [loTeHInanbHas sHeprus
LITaHTH [IPU 3TOM W3MEHWIACH HA

a) 37,5 JIx; 6) 150 Ix; B) 300 Ix; 1) 1500 Ix.

3. Ilpouumaiime mexcm, evlbepume npasUIbHbIIU OMBEEm
Teno maccoit 2 Kr OpoIIeHO BEPTHUKAIBHO BBEPX C IMOBEPXHOCTH 3EMJIH CO CKOPOCTHIO

10m/c. Ha xakoit BEICOTE TOTSHITMABbHAS M KHHETHYECKast SHEPTHUs TeJla COBITAIaf0T?
a)lm; 6)2m; 6)2,5M;T)5™

4.Ilpoumume mexcm u 3anuwiume pasgepHymuvlil 000CHOBAHHYIL OMEem
Uto Takoe MexaHWYecKasl cuctema Ten?

5.Ilpoumume mexcm u 3anuwiume pazgepHymuolii 000CHOBAHHbIL OMEEm
Kakas mexannyeckas cucrema Ha3bIBAETCS 3aMKHYTOM ?
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6.1Ipoumume mexcm u 3anuwiume pa3eepHymolii 000CHOBAHHbLIL OMEen
CdopmynupyiiTe 3aKOH COXpaHEHHUSI MOMEHTA UMITYJIbCa

1.IIpouumatime mexcm, 8bloepume NPaGUIbHbIU OMBEE

3aKOH BCEMUPHOTO TATOTEHUS MO3BOJISIET PACCUUTATh CUITY B3aUMOJICHCTBUS IBYX TET,

eCIH

a) Tena sBIsA0TCS TenaMu COJIHEUHOW CUCTEMBI,

0) Macchl TeJI OJUHAKOBBI,

B) M3BECTHBI MACCHI TEJl U PACCTOSTHUE MEXK]y UX IIECHTPaMHU;

I') U3BECTHBI MacChl T€JI U PACCTOSTHUE MEXKITY HUMHU, KOTOPOE MHOTO OO0JIbIlIE pa3MEepPOB
TeN.

2. Ilpouumaiime mekcm, gvlbepume npasuibHblIL OMeem

CornacHo 3akoHy ['yka cuiia HaTSKEHUS IPYKUHBI IPU PACTITUBAHUU TPSIMO MIPOTIOP-
[IUOHAJIbHA

a) ee JJTMHE B CBOOOTHOM COCTOSTHUH;

0) ee JUIMHE B HATSIHYTOM COCTOSIHUH;

B) Pa3HUIIE MEXK/Y JJIMHOW B HATIHYTOM M CBOOOJIHOM COCTOSIHUSIX;

I') CyMMeE JJIMH B HATSHYTOM U CBOOOJHOM COCTOSIHUSIX.

3. Ilpouumaiime mexcm, gblboepume NPAsUILHLIN OMEEm

CnopTtcMeH coBepIIaeT OpbKOK € mecToM. Cuia TSKECTH JEUCTBYET Ha CHOPTCMEHA

a) TOJIbKO B TE€YEHUE TOTO BPEMEHU, KOT/Ia OH COMPUKACAETCS C MOBEPXHOCTHIO 3EMIIH;

0) TOJIbKO B TEUEHHUE TOTO BPEMEHH, KOT/Ia OH CTUOAET IIeCT B Havaje MPbDKKa;

B) TOJILKO B TEUEHUE TOTO BPEMEHH, KOTJa OH MaJaeT BHU3 MOCJE MPEOAO0JICHUs TIIaH-
KU,

') BO BCEX 3TUX CIIyYasix.

4.Ilpouumaiime mexcm, gblOepume NPABUILHLIL OMBEEM
Bec Tena:

a) CBOMCTBO TeIa;

0) pusnueckas BeIUUNHA;

B) GU3HUECKOE SIBJICHHE.

5. Ipouumaiime mexcm, evlbepume NPasUILHLIIL OMBEEM

Cuna TATOTeHUSI — 3TO CHJIa 00YCIIOBJICHHAS:

a) TpaBUTAIMOHHBIM B3aUMOJICCTBHUEM,;

0) 2JIEKTPOMAarHUTHBIM B3aMMOJICHCTBHUEM;

B) U TPaBUTALIMOHHBIM, U 3JIEKTPOMArHUTHBIM B3aUMOJICHCTBUEM.

6.1 Ipouumatime mexcm, sbloepume NPAGUIbHBIL OMEEN
Broas rpaHuI] COMPUKOCHOBEHUS TEJT HAIIPABJICHBI CUJTBI:
a) BA3KOI'O TPEHMUS;

0) cyxoro TpeHus,

B) ¥ CYXOT'0, M BI3KOTO TPCHUS.

7. IIpouumaiime mexcm, evlbepume npasUIbHbIL OMEEm
IIpy cyxoM TpeHMM MaKCUMajbHas CUJIA TPEHUSI IIOKOS:
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a) OOJIbIIIEe CUJTBI TPEHUS CKOJIBbKEHUS
0) MEHBIIIE CUJIBI TPEHUS CKOJIBKEHUS,
B) paBHA CUJIC TPEHUS CKOJBKCHHUSI.

8.Ilpouumaiime mexcm, evlbepume NPasUIbHLIL OMEem
Cuia ynpyroctu HarpasJjeHa:

a) MPOTUB CMEUICHHSI YaCTHII NPH ehopMalnu;

0) Mo HaIPaBJICHUIO CMEIICHHSI YaCTHIL PH ehopMalnu;
B) O €€ HAIPaBJICHUU HENb3 HUYETrO CKa3aTh.

9.1lpouumatime mexcm, gbloepume NPAsUILHBIU OMBEEm

Kak n3MeHs10TCsl Macca 1 BeC Tella IpU €ro NEPEMENIEHNN C SKBATOPa Ha MOJIIOC 3eM-
mm?

a) Macca U BeC TeJa HE U3MEHSIOTCS ;

0) Macca Tena He U3MEHSETCS, BEC YBEJIMUMBACTCS;

B) Macca Tejla He U3MEHSIETCS, BEC YMEHBIIAETCS,

I') Macca U BEC T€Jla YMEHbBIIIAOTCSI.

10.Ilpoyumavime mexcm, @vibepume npasgulbHblil OMeem

Kocmuueckuit kopaOib mociie BEIKITIOUEHUS PAKeTHBIX IBUTATEICH IBIKETCS BEPTH-
KaJIbHO BBEPX, IOCTUTAET BEpXHEH TOUKH TPACKTOPUH M 3aTEM JABMXKETCS BHU3. Ha ka-
KOM y4YacTKe TPaeKTOpUHU B Kopabiie HaOmoaaeTcs coctosinue HesecomocT? Compo-
TUBJIEHUE BO3/lyXa MPEHEOPEKUMO MaJIo.

a) TOJIBKO BO BPEMsI IBM)KCHUS BBEPX;

0) TOJIbKO BO BpeMsl IB>KCHUS BHU3;

B) TOJILKO B MOMEHT JOCTHKEHUS BEpXHEH TOUKH TPACKTOPHH;

') BO BpeMs BCETO0 MoJieTa C HepaOOTAIONUMHU JBUTATEIISIMH.

11.Ilpoyumatime mexcm, @vibepume npasuibHbli OMeem

KocmonaBt Ha 3emuie nputsruBaercs K Het ¢ cusnoit 700H. C kakoi nmpu0OIn3UTeNbHO
CUJION OH OyAeT NpUTATUBATHCS K Mapcy, HaX0sCh Ha €ro MOBEPXHOCTH, €CIIH PATNyC
Mapca B 2 pa3za, a a macca — B 10 pa3 Menb11e, yeM y 3emiin?

a) 70H;

0) 140 H;

B) 210 H;

r) 280 H.

12.Ilpouumatime mexcm, 8vibepume npasuibHblil OMeem

ITon neiictBuem cuibl 3H nipyxuHa ysiMHWIACh HAa 4 ¢M, a 1IOJ AeiicTBUEM cuiibl 6H
yUIMHUATIACh Ha 8cM. Uemy paBeH MOAYJh CHIIBI, TIOJT JICHCTBUEM KOTOPOHU yJIMHEHUE
IIPY’KWHBI COCTaBWIIO 6 cM?

a) 3,5H;

0) 4H;

B) 4,5 H;

r) 5H.
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13.Ilpouumatime mexcm, evibepume npasuibHbll OMeem

[Ipu cxonbxeHnn Opycka Maccoil 5 Kr o ropu30HTAIbHON MOBEPXHOCTH CHUJIA TPEHHUS
paBHa 10H. Uemy paBen ko3¢ HULIMEHT TPEHUS CKOJIBKEHUS ISl 3TOM mapsl Ten?

a) 0,5;

0) 0,2;

B) 2;

r)3S.

14.Ilpoyumanme mexcm, 8vibepume npasuibHbll OMEem

ABTomMoOmIb Maccoit 1000KT eeT Mo BBIMTYKJIOMY MOCTY C PaJyCOM KPUBU3HBI 40M.
KaKyl0 CKOPOCTb JJOJKEH UMETh aBTOMOOUITb B BEpXHEH TOUKE MOCTa, YTOOBI MACCaAXKU-
PBI B 3TOM TOYKE MOYYBCTBOBAJIM COCTOSTHUE HEBECOMOCTH?

a) 0,05m/c;

0) 20m/c;

B) 25 M/c;

r) 400Mm/c.

15.1lpoyumanime mexcm, @vibepume npasuibHbll OMeem

Paccrostnue Mexly neHTpaMu IByX IIapoB paBHO 1M, macca kaxaoro mapa | kr. Cuna
BCEMHUPHOT'O TATOTEHUS MEKTy HUIMHU PUMEPHO paBHA

a) 1H;

0) 0,001H;

B) 7-10°H;

r) 7-10°1H.

16.IIpoumume mexcm u 3anuwume pazeepHymoiti 000CHOBAHHbIL OMEEN

Pemure 3amavy, B OTBETE HAIMIIUTE CKOJIBKO METPOB

3aKOH BCEMUPHOTO TATOTEHUS

JIBa Tena mpuTATrUBaIOTCS APYT K Ipyry ¢ cuioit 6.67*107-5 H. Macca kaxaoro tena pas-
Ha 20 ToHH. HailTu paccTositHue, Ha KOTOPOM HaXOIATCS TeNa.

17 Ilpouumaume mexcm u omeemvme HaA 6ONPOC
[TpuBeauTe mpuUMeEphl TUCCUTATUBHBIX CHUJI.

18.Ilpouumatime mexcm u omeemvme Ha 60NPOC
[TpuBeauTe MpUMEPHI MOTCHIIMAIBHBIX CHIL.
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3.2 TunoBble KOHTPOJIbHBbIE 3aIaHUS JJIsl IPOMEKYTOYHOH aTTecTaluu 00y4aro-
U XCH

IlepeyeHsb BOMPOCOB K IK3aMeHY

MouekyasipHast pusuka
1. AtommucTHueckas TeopHsl CTpOeHHus BeunlecTBa. HaOmroaeHuss U ONbITHI, MMOATBEPKIA-
IOIIME aTOMHO-MOJIEKYJIIPHOE CTPOCHUE BEIIECTBA.
Maccel u pa3mepbl MOJEKYIL.
TennoBoe ABMKEHNE YAaCTHIL] BELIECTBA. bpOYHOBCKOE ABUKEHHUE.
WU neansHbIN Ta3.
Temmeparypa kak Mepa CpeaHEN KUHETUYECKOW JHEPTUN YaCTHLL.
YpaBHEHHE COCTOSIHUSA UICAIBHOIO rasa.
N3omnporneccsl U uX rpaduki.
OOBbscHEHUE arperaTHbIX COCTOSIHMM BemlecTBa M (ha30BbIX MEPEXOI0B MEXTYy HUMHU
Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX IIPEACTABICHUM.
9. CBs3b MeXIy JABICHUEM U CpelHEH KMHETHYECKOW »Hepruei mMojekyln rasa. Padora
rasa.

©NO U ®WN

CaoiicTBa MapoB, )KUAKOCTEH, TBEPAbIX TeJl
10. Mogens xunkoctu. [ToBepXHOCTHOE HATSHDKCHHE M CMadYUBaHHUE.
11. Kpucraminyeckue u aMoppHsbie BemiecTna. KuaKkue KpucTauibl.

Tepmoannamuka
12. BHyTpeHHsIs SHEPTHUS.
13. PaboTa 1 TeminooTaaua Kak CrocoObl U3MEHEHHUs BHYTPEHHEN YHEPTHH.
14. TlepBsIif 1 BTOPOIA 3aKOHBI TEPMOTMHAMUKHY.
15. [lpuHnmns! necTBus TerioBbix MamuH. KI1JI TerioBeIx qBUTaTene.
16. TerioBbIe MAIIMHBI U UX IPUMEHEHUE.
17. Dxonoruueckue MpoOJIEMbI, CBSI3aHHBIE C NMPUMEHEHHEM TEIUIOBBIX MAIWH, U TPO-
0JIeMBI SHEProcOEPEIKCHUSI.

DJIEKTPOCTATHKA
18. B3zaumoieiicTBrE 3apsiKEHHBIX Tel. DJIEKTPUUCCKUN 3apsil. 3aKOH COXPaHEHUS JJICK-
TPUUECKOTO 3apsija.
19. 3akon KynoHna.
20. DIEeKTPOCTaTUYECKOE TI0JIe, €r0 OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXKIY HHUMHU.
[TpoBOHUKH U U30JISTOPHI B JIEKTPOCTATUUECKOM TIOJIE.
21. DnexkTpudeckas eMKOCTh KOHICHCATOPa. DHEPTHUS DJIEKTPOCTATUYECKOTO OIS,

ITocTosIHHBIM TOK
22. TlocTossHHBIN AnekTpudeckuii Tok. Cua Toka, HAMPSHKEHHUE, AJIEKTPUYECKOE COIPO-
THUBJICHHE.
23. 3axon Oma i1 y9acTKa 1N ¥ TOJTHOU SJIEKTPUIECKOH TIETH.
24. PaboTa 1 MOIIHOCTh MOCTOSTHHOTO ToKa. 3akoH JDxoyns-Jlenna. TermoBoe nericTBue
3JIEKTPUYECKOTO TOKA.
25. DJIEKTPUYECKUI TOK B PA3IMYHBIX Cpeaax.
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MarnuTHoOe 1moJie
26. MaruuTHOE 10JI€ U €r0 OCHOBHBIE XapaKTEPUCTHKHU.
27. JleficTBME MarHUTHOTO TIOJIsI HA TTPOBOJIHUK C TOKOM. 3aKOH Amrepa. DIeKTPOIBUTA-
TEJb.
28. Cuna Jlopenna.
29. SIBneHue 371eKTPOMAarHUTHON UHTYKITUH.
30. 3akoH anmekTpoMarauTHOM nHyKmu. [IpaBuso JleHa.
31. Camounnykuus. THAyKTUBHOCTB.
32. DHeprus MarHUTHOTO MOJIS

Mexanuveckue KoJeO0anus
33. CBoboanbIe KoeOanus. [lepuoa, yactora u
34. ammnTy1a KoJieOaHMiA.
35. N'apMonunyeckue KoaebaHus.
36. MareMaTuyecKkuii ¥ MPY>KUHHBIA MasTHUKH.
37. IlpeBpartieHue 3HEPTUH MPU TAPMOHUYECKUX KOJICOAHMSIX.

MexaHu4ecKHe BOJTHBI
38. MexaHn4eCcKUe BOJTHBI M MX BHIBI. 3BYKOBBIC BOJIHBI. Y JIBTPa3BYKOBBIC BOJIHEI.
39. YabpTpa3ByK U €ro UCIOIh30BAaHUE B MEIUIIMHE U TEXHUKE.

DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI
40. DneKTpoMarHuTHbIE KOJIeOaHUS U BOJIHBI.
41. CBoOomHBIC JICKTPOMArHUTHBIC KOJICOaHUSI.
42. KonebatenbHbiil KOHTYp. @opmyra Tomcona.
43. BeiHyX)eHHBIC JJIEKTPOMAarHUTHbIE KojeOanus. ['apMOHUYECKHE IJIEKTPOMATrHUTHBIC
KoJe0aHus. DINEKTPUUECKUN PE30HAHC.
44. TTepeMeHHBIN TOK. DJIEKTPOreHEPATOP.
45. Tlonyuyenue u nepenaya snekTpodHepruu. [Ipodiaembl s3HEprocOepeKeHUsI.

DJIEKTPOMATHUTHBIE BOJHBI
46. DIeKTPOMarHuTHOE T0JIe. DJIEKTPOMarHUTHBIC BOTHBL. CKOPOCTh JIEKTPOMArHUTHBIX
BOJTH.
47. TIpuHIATIBI paInOCBS3H U TeJIeBHICHUS. VICITOIh30BaHNE AIEKTPOMArHUTHBIX
48. BOJH pa3IUYHOIO JHMAMa30Ha B TEXHUYECKUX CPEICTBAX CBSI3U, MEIUIIMHE, TIPU U3yUe-
HHUU CBOWCTB BELIECTBA.

CBeToBbI€ BOJIHBI

49. CeroBble BOJIHBI. PazButne npeacTaBiaeHil O MPUPOIE CBETA.
50. 3ak0oHBI OTPaXKEHUSI U IPETIOMJICHHUS CBETA.
51. UnTepdepennus crera.
52. Iudpakuus cBeta. Judpaknronnas perierka.
53. Ilonsapuzanus cBera.
54. Jlucniepcus cBera.

KBanToBbIe cBOiicTBaA CBeTa
55. PaBHOBECHOE TEMJIOBOE M3TyUCHHE.
56. KBanToBas runotesa [Linanka.
57. dorosnexTpuyeckuit 3 EexT.
58. YpaBHeHue DiiHIITEHA A1 BHEITHET0 poTod(dekTa.
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59. ®ortoH.
60. /laBneHue cBera.
61. Jlyanu3m cBOMCTB CBeTa.

du3uka aTomMa
62. Mogenu cTpoeHHs aToma.
63. OmeIT Pesepdopra.
64. Iloctynatsl bopa.
65. OObsicHEeHUEe TUHEHNYATOro CIEKTpa BOJOPOa HA OCHOBE KBAaHTOBBIX MOCTYNAaTOB bo-
pa.
66. Iloryomenue u UCIyCKaHUE CBETAa aTOMOM.
67. KBanroBas sHeprus. [IpyHumn qeiicTBUS U UCIIOJIB30BAHUE Ja3epa.
68. OnTHueckas CeKTPOCKOINS KaK METO/ U3YUEHHs COCTaBa BEIIECTBA.

du3uKa AaTOMHOIO SIAPa
69. CocraB 1 CTpPOCHHE aTOMHOTO S/ApA.
70. CBoiicTBa SIACPHBIX CHJL.
/1. DHeprus cBA3M U 1€(PEKT MACChl AaTOMHOTO SpA.
72. PamnoakTHBHOCTh. BHJIBI paInOaKTHBHBIX MPEBpAICHUH.
73. 3aKOH pauOaKTHBHOIO pacmaja.
/4. CBoiicTBa HOHU3UPYIOLIUX SACPHBIX U3ITYyYEHUMN.
75. PaguoakTUBHbBIC U3TyUYECHUS U UX BO3JICHCTBHUE HA KUBBIE OPTaHU3MBI.
76. SInepHbIe peaKiui.
['7. SInepHast sHEpreTUKA.
/8. DneMeHTapHbIC YaCTHUIIBI.
100.®dynmamMmeHTaIbHbIE B3aUMOICHCTBUS.

IIpakTnyeckue 3aJaHUs K IK3aMeHYy
1. Omnpenenute CpeIHIO KBAIPaTUUHYIO CKOPOCTh MOJeKyJibl raza mpu 0°C. Macca Mo-
JeKyJIbI raza My = 3,2 + 10-26 kr. [Tocrostnras [Tnanka k = 1,38+ 10-23]x/K.
2. 3apspkeHHas vactuia macco 10-9 r HaXoAWTCS B paBHOBECHHM B OJHOPOJTHOM DJICK-
TpuueckoM Tosie HampsbkeHHocThio 3,1+105 H/Kn. Haiigute 3apsim dactuumsl. (3apsn
anektpoHa e = 1,6+10-19 Ko).
3. B BepTuUKaIbHOM HUIUHJIPE MO TSKETBIM MOPIIHEM HAXOJIUTCS KHUCIOPOJ Maccou 2
kr. J{ns noBsimenus remmnepatypsl Ha S5 K emy cooOmmnu koiauuecTBo TermioTsl 9160 JIx.
Haiimute paboTy, COBEpIIEHHYIO Ta30M MPU PACIIMPEHUU U YBEIMUYCHUN €T0 BHYTPCHHEH
sHepruu. Mosnsipaas macca kucioposa 32 + 10-3 kr/mors.
4. Omnpenenuth pabOTy TOKa B MPOBOJHUKE M MOIIHOCTh TOKA 32 2 MUHYTHI, €CIIH CHJIa
TOKa paBHa SA, a HaNpsiKEHUE HA MPOBOJAHUKE 5 B
5. Baron maccoii 20 T, nBmkymmiicst co ckopocthio 0,3 m/c, Haronset Baron maccoii 30
T, ABUKYIIUKCSA co ckopocThio 0,2 M/c. KakoBa cKOpoCTh BaroHOB MOCIIE TOTO, Kak cpabo-
TaeT aBToclenKa?
6. Kakywo pabory coepmmt cuia 200 H mpu nmepememieHuu Teina Ha 5 M, €CIM OHA
HarnpasjeHa noj yriaom 60° Kk ropu3oHTy?
7. Onpenenutpb MOJHOE COMPOTUBICHUE YYACTKA LIETIH U CUJTy TOKAa Ha KaXKJOM M3 IMPO-
BOJHUKOB, COEIMHEHHBIX Napajlie]IbHO, €CIIU HalpsbKeHUue paBHO 6 B, a compoTtuBneHue
poBOJHUKOB 5 OM u 1 Om.
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8. Cuma 60 H coob6uiaer Teny yckopenue 0,8 m/c?Kakas cuna cooOLIMT TOMY Tenly
ycKopeHue 2 m/c2?

9. KakoB mmnynbc (oToHa, ecau aimuHa cBeToBOM BosHBI[L] = 5 + 10-7m?TlocTosiHHas
ITmanka h =6, 63 + 10-34/Txc.

10. Ha pucyHnke nan rpauk ©3MEHEHUS! COCTOSIHUS HJI€aTbHOTO ra3a B koopauHatax V, T.
[IpencraBbTe 3TOT Npoliecc Ha rpadukax B koopaunarax P, Vu P, T.

11. PaGoTa BbIXOAa 35IEKTPOHOB M3 Kaamus A = 6,53+10-19 JIx. KakoBa miuHa BOJIHBI
CBETa A, MAJAIONIETO HAa MOBEPXHOCTh KaJMHUS, €CIM MaKCUMaJibHasi CKOPOCTh (POTOIJICK-
tpoHoB v=7,2+ [10] ~5 m/c? Macca snektpona9,1 +10-31 kr. CkopocTs cBeTa ¢ = 3+108
Mm/c.

12. HanucaTp HegocTaomKe 0003HAYCHHS B CIEIYIOIUX SIICPHBIX PEaKIUsIX:

1. %27Al + {n ->* + 3He

2. x +1H > %2Na + jHe

3. 32Mn+*— 3SFe+ §n

4, 27Al+ y - Mg + =

13. Onpenenute maccy Bogopoaa (H2), naxoasimerocss B 6amione o6bémMoM 20 JTUTPOB
npu nasieHun 830 klla, eciim temnepartypa raza paBHa 170C. YHuBepcanbHas razoBas
noctosiHas R = 8,31 /Ix/(Moms * K).

14. Kakoe KOJWYeCTBO TEIUIOTHI (Q BBIJEIUTCS HAa y4YacTKe MU COMPOTHBIEHUEM R =
12,4 Om 3a Bpems [t = 10 mun? Cuna toxka [ = 0,5 A.

IV.METOANYECKHUE MATEPHUAJIbI, OHNPEAEJAIOIIUE IMTPOLUHEIYPbI
OLHEHUBAHUA PE3YJIBTATOB OCBOEHUA IUCHUIIVIMHBI, XAPAKTE-
PU3YIOIIUX ITAIIbI ®OPMUPOBAHUS KOMIETEHIUIA

[Ipouenypa oueHMBaHUS — NOPSAOK JACUCTBUM MPU MOATOTOBKE U ITPOBEICHUN ATTeE-
CTAIMOHHBIX UCIIBITAHUN U (POPMUPOBAHUH OIEHKH.

[Ipouenypa nmpoMeKyTOUYHOU aTTECTAlUU MPOXOAUT B COOTBETCTBUU C [lonoxxenuem
0 MPOMEXKYTOUHOH (pyOeKHOI) aTTecTanuu 3Hanuii, ooyqaromuxcs JII'YHX.

ATTecTallMOHHBIE HCIIBITAHUSI TPOBOJSATCS TpernoiaBaresieM (Wi KOMHCCHEH mpe-
Mo/iaBaTesie — B Cilyyae MOJYJIbHOM Y4EOHBIX MPEIMETOB), BEIYIIMM JEKIIMOHHBIE 3aHs-
TS 110 JAaHHOW TUCUMUILIMHE, WK MpenofaBaTeIsiMy, BEyIIUMH MPAaKTUUEeCKUe U 1adopa-
TOpHBIE 3aHATUA (KpOME YCTHOTO 3K3aMmeHa). lIpucyTcTBHe MOCTOPOHHHUX JHI[ B XOJ€
IPOBEJICHUS aTTECTAIIMOHHBIX MCHIBITAHUN 0€3 pa3pellieHrs peKTopa WM MPOPEKTOopa He
JoIycKaeTcsl (32 MCKIIOYEHUEM pa0OTHUKOB YHUBEPCUTETA, BBIMTOJHSIOUMX KOHTPOJIH-
pytonie GyHKIMUU B COOTBETCTBUU CO CBOUMHM JIOJKHOCTHBIMHU OOsi3aHHOCTSIMH). B ciy-
yae OTCYTCTBHSI BEIYIIETO MPENoIaBaTesis aTTeCTAIIMOHHBIE UCTIBITAHUS POBOASTCS Tpe-
Mo/IaBaTeJIeM, Ha3HAYCHHBIM MMHUCHbMEHHBIM PacIopshKEHUEM 110 Kadepe.

NHBanuapl U JIMlla ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3/I0POBbS, UMEIOIINE Hapy-
HIEHUSI OTIOPHO-ABUTATEIBLHOIO anmnapara, JOMYCKalTCsS Ha aTTECTAllMOHHbIE HCIBITAHUS
B CONPOBOXICHUH ACCHCTEHTOB-CONPOBOXKIAAOIIUX.

Bo BpeMms arTrecTanMOHHBIX HMCHBITAHHM OOYy4YaloIIMEcss MOTYT MOJIb30BAThCA MPO-
rpaMMoOil yueOHOM yueOHBIX IPEIMETOB, a TAKXKE C pa3pelIeHUs MPENoJaBaTeNsl CIIpaBOy-
HOM M HOPMAaTUBHOW JIUTEPATypPOU, HEIPOIPAMMUPYEMBIMU KAJIBKYJISTOPAMH.

Bpemst moiroToBKM OTBETA MPH cAaue 3a4eTa/sK3amMeHa B YCTHOU ¢opme TOIHKHO COo-
cTaBisATh HEe MeHee 40 MUHYT (TI0 JKeJaHUI0 00YYarolEerocss OTBET MOXKET ObITh JOCPOU-
HbIM). Bpemst oTBeTa — He Oosee 15 MUHYT.
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IIpy MOAroTOBKE K YCTHOMY JK3aMEHY IK3AMEHYEMBbIH, KaK IIPaBUIIO, BEIET 3aIIUCH B
JIUCTE YCTHOI'O OTBETA, KOTOPBIN 3aTe€M (110 OKOHUYAHUU 3K3aMEHA) CIaeTCsl IK3aMEHATOpYy.

[Ipu mpoBeneHnn yCTHOTO 3K3aMEHa SK3aMEHAIIMOHHBIA OMIIET BbIOMpAeT caM SK3a-
MEHYEMBIN B CIIy4YalHOM ITOPSIKE.

DK3aMeHaTOpy MPENOCTABIIAECTCS IIPABO 3a1aBaTh OOYYAIOIIMMCS JOMOJHUTEIbHBIC
BOIIPOCHI B pAMKAaX NPOrpaMMBbl TUCHMIUIMHBI TEKYILETO CEMECTPA, a TAKXKE, IOMUMO TEO-
PETUYECKUX BOIIPOCOB, 1aBaTh 3a/1a41, KOTOPBIE N3YYAIUCh HA TPAKTUYECKUX 3aHATHAX.

OneHka pe3ynbTaToB YCTHOTO aTTECTAMOHHOTO HCIBITAHUSA OOBSIBISIETCS 00ydaro-
LIIMMCS B IEHb €T0 NpoBeaeHus. [Ipy npoBeaeHNN NMMCEMEHHBIX aTTECTALMOHHBIX HMCIIBI-
TAHUN WM KOMIIBIOTEPHOT'O TECTUPOBAHMS — B JIEHb UX IPOBEICHUS WIN HE MO3JHEE ClIe-
AYIOILEro paboyero JHs MOCJE UX MPOBEACHUS.

Pe3ynbTaThl BBINOJHEHUS aTTECTALlMOHHBIX UCIIBITAHUM, IPOBOAMMBIX B MIHCBMEHHOU
dopme, hopme UTOroBOM KOHTPOJBHOM PabOTHI MM KOMIIBIOTEPHOTO TECTHUPOBAHUS,
JOJKHBI OBITH OOBSABICHBI 00YUAIOIIUMCS U BHICTABJICHBI B 3aU€THBIE KHIKKH HE TI03/IHEE
ClIeAyoUIero pabouero 1Hs MOCie UX NIPOBEACHUS.
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JIucr akryanu3anuu (pOHAA OLEHOYHBIX CPEACTB JUCHMILIUHBI

cDOH,Z[ OOCHOYHBIX CPCACTB NUCHUILINHBI IICPCCMOTPCH,

O6CY}KILCH 151 0I[06pCH Ha 3aCCaaHnNn MGTOI[H‘ICCKOﬁ KOMHUCCHUHU

[IpoToxon OT « » 20 r. Ne

HpGI[CCI[aTeHB MCTOO. KOMHUCCHH

@OH/T OLIEHOYHBIX CPEJICTB AUCLUIUIMHBI IEPECMOTPEH,

00CyXKIeH 1 000peH 3aceJaHud METOINYECKON KOMUCCHHI

[IpoTokon OT « » 20 r. Ne

IIpencenarenb MeTON. KOMUCCUU
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