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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCHUILJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NPOrpaMmbl

Pabouast mporpamma 001meo0pa3oBaTenbHON yueOHOW AUCIMIUIMHBI SIBISETCS YacThIO OC-
HOBHOI1 0Opa3oBarenbHON nporpaMMel B cootBercTBHH ¢ PI'OC mis cniennansuoctu: 38.02.06
Dunancwt, 17151 00yJarONIUXCs oyHou GOpMbI 00yUCHHS.

Pabouas nporpamma paspadotana B coorBerctBrn ¢ ®I'OC cpennero obmero oopazoBaHus.

1.2. MecTo yueOHO# TMCUUIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

O6meoOpazoBarenbHas yueOHas auctuimHa bY/[.10 @uzuka w3ydaercs B oOuieoOpazoBa-
tenpbHOM 1K yueOHoro mana OOII CITO Ha 6a3e 0CHOBHOTO 00IIero oOpa3oBaHMs C TOY-
yeHueM cpeanero odmiero oopazopanus (IITICC3)

1.3. [Inanupyemble pe3ybTAThl 0CBOCHHUS THCIUIIUHBI:

1.3.1. OcBoeHnue conepxaHusi 0011e00pa3oBaTeNbHON Y4eOHON TUCIUIUIMHBI 00eCTIeYMBaEcT
JOCTHIKEHUE 00YJAFOIIMMHUCS CICIYIOIINX PE3yIbTaTOB:

JIUYHOCHHBIX:

— YyBCTBO FOPJOCTU M YBXKEHUS K UCTOPUU U JOCTUKECHHSIM OTEUECTBEHHOU (PU3NUYECKOM
HayKW; (PU3UIECKH TPaMOTHOE MOBEACHHUE B MPO(ECCHOHAIBHON NeATSIILHOCTH U OBITY MPHU 00-
palleHuu ¢ mpudopamMu U yCTPOUCTBAMHU;

— TOTOBHOCTH K IPOJOJKCHHIO 00pa30BaHMs M TOBBIIICHUS KBaTHM(PUKAUU B M30paHHOU
npoecCHOHANBHOM NeATeNIbHOCTH U O0OBEKTUBHOE OCO3HAHUE PO (PU3MUECKUX KOMITETEHIUI
B OTOM;

— YyMEHHE HCIOJIb30BaTh JOCTH)KCHUS COBPEMEHHOW (u3mueckol Hayku U (U3NYECKUX
TEXHOJIOTHH /IS MOBBIIICHUSI COOCTBEHHOTO MHTEIUICKTYaIhHOTO PA3BUTHS B BHIOpaHHOU IpO-
beccroHanbHON NesTeNbHOCTH;

— YMEHHE CaMOCTOSATEIBHO JOOBIBATh HOBBIC JUIS ce0s1 (DU3MUCCKHE 3HAHUS, UCTIONB3YS IS
3TOTO JOCTYIHbIE HICTOYHUKHN UH(DOpMAIIHH;

— YMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIICHUS B KOMaHJIE 110 PEIICHHUIO 00-
HIMX 33]a4;

— YMEHHE YIpaBiIsATh CBOCH IMO3HABATEIIBHON JEATEILHOCTHIO, MPOBOJHUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAIbHOTO Pa3BUTHS;

MemanpeomMemHpix:

— HCIIOJIb30BaHME PA3NIUYHBIX BUIOB MO3HABATEIHHON NEATENBHOCTH AJsl pemieHus Qpusu-
YECKHUX 3a/1a4, MPUMEHEHHE OCHOBHBIX METOJIOB TTO3HAHUS (HAOJIFOICHUS, OIMCAHUS, H3MEPEHUS,
HKCIIEPUMEHTA) TSl U3YUEHUS PA3IMYHBIX CTOPOH OKPY’Kalolei 1eHCTBUTEIBHOCTH

— HCIIOJIb30BAHWE OCHOBHBIX MHTEIUICKTYaTbHBIX OINEpaIlfii: TOCTAHOBKH 3a1adu, (HopMy-
JUPOBAHUS TUTIOTE3, aHANIM3a M CUHTE3a, CPaBHEHHsI, 0000IIEHNS, CUCTEMATU3AIINH, BBISIBICHUS
MPUYUHHO-CJICICTBEHHBIX CBS3CH, TIONCKA aHAIOTOB, (POPMYITUPOBAHUS BBIBOJIOB IS H3yUCHUS
pa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBICHUHN M MPOILIECCOB, C KOTOPHIMU BO3HUKAET He-
00XOAMMOCTh CTATKMBATHCS B MTPOPECCHOHAIBHOU cdepe;

— yMEHHe F€HEpUPOBATh UJEH U OMPEIENATh CPEJICTBA, HEOOXOAMMBIE TSl MX peallu3alliu;

— YMEHHE HCIIOJIb30BaTh Pa3UYHbIC MCTOYHHKH JUIS TIOMy4YeHHS (PU3nYecKor mHpopma-
IIUU, OIIEHUBATh €€ TOCTOBEPHOCTH;

— yMEHHE aHAJIM3UPOBAThH U MPEJCTABIATH HH(OPMAITHIO B Pa3IMYHBIX BUIAX;

— yMeHHE MYOIUYHO MPENICTABIATh Pe3yIbTaThl COOCTBEHHOT'O MCCIIEIOBAHUS, BECTH JTHUC-
KYCCHH, JIOCTYITHO ¥ TAPMOHHYHO COYeTas CoJiepkKaHue W (OpPMBI MpeACTaBIIeMOl nH(popMa-
IIUH;

npeomMemHmuix:



— c(hOpPMHUPOBAHHOCTD MPEJICTABICHUHI O POJIM M MecTe (U3UKU B COBPEMEHHOW HAayYHOMH
KapTUHE MUpPA; MMOHUMaHue (U3UIECKOMN CYIIHOCTH HabIt0aeMbIX BO BeenenHoit siBieHuit, po-
v GU3UKU B (HOPMUPOBAHUH KPYro3opa 1 GyHKIMOHAIBHON TPAMOTHOCTH YeJIOBEeKa IS perie-

HUS INIPaKTHYCCKUX 3ada4,

— BJIaJCHHUC OCHOBOIIOJIararomuMun (bHSI/I‘IGCKI/IMI/I MOHATUAMHU, 3AaKOHOMCPHOCTAMH, 3aKO-
HaMM 1 TCOPUAMHU, YBEPCHHOC HUCIIOJIb30BAHUC (1)1/13qu01<0171 TEPMHUHOJIOTMHU U CUMBOJIMKH;
— BJAJACHUC OCHOBHBIMU MCTOAAMHU HAYYHOI'O NO3HAHUS, WCIIOJIB3YCMBIMH B (1)I/ISI/IKGZ Ha-

6J'IIO,I[€HI/ICM, OIMMCAHUEM, UBMCPEHUCM, DKCIICPUMCHTOM;

— yMeHus 00pabaTbIBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKUBATH 3aBHCUMOCTh MEXTY (Hu-

3UYCCKUMH BCIMYUHaAMU, OOBACHATH IMOJIYYCHHBIC PE3YJIbTAaThl U ACJIaTh BbIBOAKI,

— c(hOpMHPOBAHHOCTb YMEHUS peliaTh PU3MUECKUE 3a/1aUH;

— c(OpMUPOBAHHOCTh YMEHHS IPUMEHSTH MOIYyYCHHbIE 3HAHHUS JJIsI OOBSICHEHUS YCIOBUH
npoTeKaHus (U3NYECKUX SBICHUH B IMpHpoJe, NMpodecCHOHANbHOU cdepe M Ul MPHHATUS

MPAKTUICCKUX peHIeHPII;'I B HOBCC,[[HCBHOfI KHN3HH,

— c(hOpPMHPOBAHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIICHHIO K (PU3UUECKOM HH(pOpMAaIHY,

I10JIy4a€MOW U3 Pa3HbIX UCTOYHUKOB.
2. CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBbI

2.1 O0beM JMCUMILIHHBI M BUbI Y4eOHOH padoThl

Ounas ¢gopma 00yueHust

Buo yueonoii pabomut Oobvem uacos
O0beM 00pa3oBaTeIbHON TPOrPAMMBI 108
Pa6ora o0yyarommxcsi BO B3auMo/1eliCTBHH € NMpPenojgaBarTeieM 108
B TOM YHUCJIC:
nexuuu (ypoku) 54
B (hopMe MPaKTUIECKON TTOITOTOBKHU (€CII IPETyCMOTPEHO) *
54

MPAKTUYCCKHUEC 3aHATUA

B (hopMe MpaKTUIECKON MOATOTOBKH (€CIU MPeyCMOTPEHO)

Jab0paTOpPHBIE 3aHITHS

B (hopMe MpaKTUIECKON MOATOTOBKH (€CITU MPeyCMOTPEHO)

NuauBuyanbHbINA IPOEKT

CamocTosTenbHas paboTa o0ydaromierocs (BCero)

Koncynbranuu

[IpomexyTouHas aTTecTanus B popMe umo2060u KOHMpoIbHOU pabomel 802 ceme-
cmpe




2.2. TemaTn4yecKuil IJIaH U coePKAHUE TUCHUILINHBI

Ounast popma 00ydeHus

HaumenoBanue Copep:xkanue y4eOHOI0 MaTepHuaja, NPaKTHYECKUe U TeoOpeTHYeCKUe 3aHITHs, caMocTosiTeJbHasi padora | O0bem ya-
pa3aesioB U TeM oﬁyqaloumxca CcoB
1 2 3
Pasnges 1. Mexanuka
1.1. Beeoenue. Ypox: 2
dusuka — QyHIaMeHTanbHas HayKa o mpupojae. EcTecTBeHHO-HAYYHBIH METO/ TO3HAHUSI, €T0 BO3MOXXHOCTH U
IPaHMLBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B IIPOLIECCE IO3HAHMS IPUPOAbL. 3HaUeHUe (YU3UKU TP OC-
Boenuu npodeccuii CI1O u cnienmansrocteit CI1O. 3akonsl mo3HaHus B pusnke. MonenupoBanue GU3MUECKIX
siBIIeHUH ¥ niporieccoB Ou3nueckast BennunHa. CUMMETpHsL U pu3nUecKie 3aKoHbl. Ou3nueckue 3aKoHbl. ['pa-
HUIIBI IPUMEHUMOCTH Gu3HUecKuX 3aKoHOB. IlonsTHE 0 hU3nuecKol KapTHHE MHUpa
1.2. Kunemamuxka Ypok: 2
Mexannyeckoe asrxenue. [lepememenue. I1yts. Ckopocts. PaBHOMepHOE npsiMonnHeitHoe aBmkeHue. Koop-
JUHATHI TeJla B IPOCTpaHCTBE. 3aMKHYTas cucreMa. Touka oTcueTa. Teopust oTHocuTensHOCTH [ anumnes
PeanbHoE nBM>KEHHE MaTepUANIbHBIX TeJ. Y cKopeHue. CBsI3b CKOPOCTU U YCKOPEHUS
1.3. Pasnoyckopennoe u pagno3a- Ypok: 2
MeOIeHHOe OsuiiceHue XapakTep U3MEHEHHs YCKOPEHUSI ITPH Pa3IMuHBIX BUAAX IBMKEHHUA. AHAIN3 CI0KHBIX BUJOB JBM)KEHUS B KU-
Hematuke. CBoOOIHOE TaieHne Tel. [[Brmkenne Tena, OpOoIIeHHOr0 BEpTHKAIBHO BBepX. HeBecomocTs. JBiKe-
HHE TeJa, OPOIMICHHOT0 TOPU30HTAIBHO
1.4 J/leusricenue mena noo yeniom K Ypox: 2
20pU30HmYy JBkeHue Tema, OpOIIEHHOTo MMO/1 YIIIOM K TOPU30HTY. PaBHOMEpHOE JIBUKEHHUE TI0 OKPYKHOCTH. J[BHKeHue
TeJla 110 KPUBOJMHEHHON TPAEKTOPUH KaK YaCTHBIN CiIydail IBM)KEHUS 110 OKPY>KHOCTH. XapaKTepUCTUKHU JIBU-
KEHUS TeJa 0 OKPYKHOCTHU
1.5 /leusicenue no okpyycnocmu Ypox: 2
Onpenenenne IBHKEHHS 110 OKPYKHOCTH, LIEHTPOCTPEMUTENFHOE YCKOPEHHE U ero HarpasiieHue. Jlnnelinas u
YIJ0Basi CKOPOCTH, X OTJIMYHME U HanpasieHue. [lepuon u yactora BpameHus.
1.6 Cuna. Macca mena Ypok: 2
[onstne «Cunay. Cuna tsoxkectu. Bec. Macca tena. CriocoObl m3mepenust Macchl Te. Cuiel B Mexanuke. Cuia
Tsoxectd. Cuna Tpenuns. Cuna ynpyroctu. [IpuuuHbl BO3HUKHOBEHUS ynpyroctu. Jedopmanus, Buast aedopma-
uu. 3akoH ['yka
Homawnuit sxcnepumenm no meme «I3mepeHue CHIIb»
1.7 3axonvt Hotomona Ypox: 2

3akonbl MmexaHuku Hetotona. [lepBriit 3akon Herotona. Cuna. Macca. Umnynsc. Bropoit 3akon Hetotona. Oc-
HOBHOM 3aKOH KJIJacCH4YecKoM nuHaMuku. Tpetuil 3akoH HeroToHa.
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1.8 I'pasumayuonnoe noie.

Ypok:
3aK0H BCEMHPHOTO TATOTeHUs. [ paBUTarMoHHOE 1osie. [ paBUTAIIMOHHOE TOJIC U JBW)KCHUE HEOECHBIX OOBEK-
TOB.

1.9 /lunamuxa epawamenvnozo
osudicenue

Ypok:
Cuiibl, BOBHHMKAIOIINE TIPY JBYDKCHUU Tejla 10 KPUBOJIMHEHHON TpaekTopuu. OCOOCHHOCTH 3aKOHOB JTUHAMHKH
NIPUMEHUTENBHO K BpallaTeIbHOMY JIBUXKEHHUIO

1.10 Paboma. Mowgnocms. duepzusa. | Ypok:
Mexanndeckast pabora. MorHocTs. PaboTa CHITBI TATOTEHHSI, CHITBI YITPYTOCTH M CHITBI TPEHHSI.
1.11«30n0moe npasuno mexanukuy. | Ypok:

HpOC”’l blé MeXaHU3Mbl

3aKkoHOMEpHOCTH TpocToro peruara. OnuHapHbii 610k, Cuctema 610K0B. [IpocThie MexaHU3MEL. «30J10TOE Tpa-
BHJIO MEXAHUKK

1.12 Hmnynsc

Ypok:
Nwmmynbe Tena. 3aKoH COXpaHEHUsI UMITyNIbca. PeakTUBHOE TBUKEHUE.
Camocmosamenvno: llpuMeHeHNE PEaKTUBHOTO JBIKEHUS. Y CIIEXH B OCBOCHUU KOCMHUYECKOTO MPOCTPAHCTBA

1.13 3akon coxpanenusn snepeuu

Ypox

Mexannyeckas »Heprus. Kunernueckas sHeprus. Kunernueckast sHeprus u padota. [loTeHnmansHas 3HEpTUs B
rpaBUTalMOHHOM ToJie. [loTeHnManbpHas SHeprus ynpyro AeGOpMHUPOBaHHOTO Tela. 3aKOH COXPaHEHHS MOTHON
MEXaHUYECKOI SHEPrUn

1.14 Dnemenmul zudpoapoounamu-
Ku

Ypox
Mogenu xunkoctu. Knaccupukanus ABMKEHUS )KUAKOCTH WK Taza. Y paBHEHHE Hepa3pbIBHOCTH CTpyH. Jlamu-
HapHoe U TypOylieHTHOe TeueHne. [IpuMeHeHne 3aKOHOB M'HIPOadpOAHHAMHUKH

Konmponvuasa pavoma Nel

KonTponbras pabora Nel mo paznmeny «MexaHuka

Pasnes 2. OcHOBBI MOJIEKYISIPHON (PM3MKH U TEPMOIMHAMUKH

2.1. Ocnognble nonocenus MoaeKy-
JIAPHO — KUHEMU4ecKoll meopuu

Ypok

A’E“)OMI/ICTI/IIICCKaH Teopusi CTpoeHws BemiecTBa. HaOIroeHIS U OTBITHI, TIOITBEP)KIAIOIINE ATOMHO-
MOJIEKYJISIPHOE CTPOEHHE BelIecTBa. Macchl M pa3sMepbl MOJIEKYII. TeIIoBOe qBMKEHNE YaCTHI] BellecTBa. bpo-
yHOBCKOe aBmkenue. uddysus. BpoyHoBCcKoe nBrxkeHue U AU dy3us Kak J0Ka3aTeIbCTBO OCHOBHBIX
nonoxenut MKT.

2.2. Ypasnenue cocmosanusn udeans-
HO20 2a3a

Ypox

Cusl ¥ 3HEprus MEKMOJIEKYJIIPHOTO B3anMoAelcTBus. M neanbHelil ra3. TemnepaTypa kak Mepa CpeJHEH KHHe-
TUYECKOW PHEPIHH YaCTHUIl. Y PaBHECHHE COCTOSIHUS HJealibHOrO Ta3a. OObsICHEHUE arperaTHbIX COCTOSHUM Be-
niecTBa U (1)330BI)IX MEPEXOA0B MEKIAY HUMH Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX HpeJICTaBHeHHfl.
CTaTHCTUYECKUH noaxoa NpuMEHUTCIIBHO K aHAJIN3Y CIIOXKHBIX CUCTEM MOJICKYJI. HaBJ’IeHI/IC Ia30B. Pacnpez[e—
JICHUEC MOJICKYJI UACAJIBHOI'O I'a3a 10 CKOPOCTAM

Camocmosamenvno: Temneparypa Kak Mepa H3MEPESHHS CPEAHEH KHHETHIESCKOW SHEPTUN MOJICKYJT B 3aMKHYTOM
cucreme. Tepmomerpuueckoe teno. Illkansr remneparyp (Peomiopa, Llenscus). AOcontoTHas 1IKaia TemIepa-
Typ.

Camocmosmenvno Kpuctauimueckue u amopdHbie BemecTsa. JKuaKue KpucTauibl
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2.3. Pacnpeoenenue monexkyn uoe-
aibHO20 2430 NO CKOPOCMAM

Ypok

OcHOBHBIC TapaMeTpHI MpoLeccoB B razax. Cesas3b Mexay HuMmu. OcHoBHoe ypaBHeHue MKT. U3omnpoueccs u
ux rpaduku. CBs3b MEXITy TaBIICHUEM U CpeIHEH KHMHETHUECKON dHEprueit MoJieKy raza. Pabora rasa.
CBsi3p MEXKY UI€aTFHON MOJIENTBIO Ta3a M peabHBIMU Ta3zaMu. Y paBHeHHe MenaeneeBa-Knaneiipona

2.4 Ceoiicmea 2a306 u rcuoxKocmen

Ypok

Crpoenue xxuakux Tes. CKOpOCTH IBIKEHUS MOJIEKYJT B KUAKOCTSIX U UX usmepenue. [loBepXxHOCTHOE HATSIKE-
uue. [lonsTre «cMaunmBaemocTrsy. CMaunBaeMble 1 HECMadrBaeMble Taphl BemecTB. Kpaesoii yron. Kammmsp.
CBolicTBa KaMJLIIPOB

Jomamuuii 3xcniepumenTt: VccneqoBanne KanwuUIIPHBIX SBICHUIN

2.5 Ceoiicmea meepovix men

Ypok

®da3zoBbIe niepexonl. [lepBoHavanbHBIC TOHATHS 00 OCHOBHBIX ITporieccax OCOOEHHOCTH MMOBEIECHUS TBEPABIX
TCI U )KI/IHKOCTGVI IIpU pa3jIMYHbIX TEMIICpaTypax. PaCHII/IpeHI/IC " CKaTueC TBECPAbIX TCJI U )KI/IHKOCTGI‘/'I.
[epexonubie (Ppa3oBbie) MPOLECCHI — UCTIAPEHUE U KOHACH CaIUs. Brinenenue (nornorienne) teria. @opMyiibt
pacdera

2.6 @a3zosvie nepexoovl Ypok
[lonsiTHE «BHYTPEHHSS SJHEPTUS CUCTEMBI», CBSI3b €€ C NPYTHMHU TEPMOJIMHAMHUYECKUMHU XapaKTepUCTUKAMHU
2.7 Buympennaa snepusa cucmempl. | YpoK

ITonsiTue «HachieHHbIN map». OCHOBHBIE CBOMCTBA HACKIILIEHHOIO M HEHACKILIEHHOr0 napa. Kputuueckoe co-
CTOSIHHE BEILECTBA

2.8. Hacvtuiennulii nap u e2o ceoii-
cmea. Kpumuueckoe cocmoanue ge-
uecmea.

I[IpakTHYeckoe 3aHsATHE
Pemrenue 3anau mo reme «CTpoeHue ra3000pa3HbIX, KHIKUX U TBEPIBIX TEID

2.9 Tepmoounamuxa.

Ypox

YpaBHeHue TemioBoro Oananca. [lepBoe Hayaio TepMoAMHAMUKH. AnrabaTHbIi potiecc. Bropoe Hauao tep-
MoanHaMuKkd. TepMoauHaMuyeckas mkana teMmneparyp. CoiicTsa napoB. HachleHHbII ap 1 €ro cBOMCTBa.
Touka pocsl. Kunenue. 3aBHCUMOCTb TEMIEpaTypsl KHIIEHNS OT faBieHus. [lepenaua Tenna. Bunel Teruionepe-
Jaqu

2.10 Ilepsoe nauano
mepmoounamuku Bropoe Ha4yano
TePMOAMHAMHUKH

HpaKanecKoe 3aHATHE
Pemenne 3a1a4 1o TeMeE «®Pa3oBbBIC nepexoabn

2.11 Huxn Kapno. Tennoevie mauiu-
Hbl

IIpakTH4Yeckoe 3aHsATHE
Pemenue 3ama4 mo teme « OCHOBHI TEPMOIMHAMUKIDY

Konmponvnaa paooma Ne2

Konrtponbnas padora Ne2 1o pazneny «OCHOBBI MOJIEKYJISIpHON (PU3UKH U TEPMOANHAMUKI

Paznen 3. dnekTpndeckoe 1 MArHUTHOE TOJ1€

3.1 Ilpoeoonuku u ousneKmpuKku 6
anekmpuueckom none. Konoencamo-

Dol

Ypox

Hupnextpuku B anekTpudeckoM nodie. [lomspusanms quanextpuxos. 3akoH Kynona. [lorenmman. Paznocts mo-
TCHIIUAJIOB. BKBI/IHOTGHIII/IEUIBHI)Ie IMOBEPXHOCTH. CBs13b MEXKAY HANIPSAKECHHOCTHIO U PAa3HOCTBIO IMMOTCHIIMAJIOB
QJICKTPUYCCKOI'O ITOJI. HpOBO,Z[HI/IKI/I B DJICKTPUYCCKOM I10JIC. KOH,Z[eHcaTOpLI. COG,Z[I/IHCHI/IG KOHJACHCAaTOPOB B
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OaTapero. DHeprus 3apsHKEHHOTO KOHIEHCATOpa. DHEPTHsl dJCKTPUICCKOTO TIOJIS
CamocmoamenbHo: IACKTPUICCKOE TI0JIE. DICKTPUUYCCKUE 3apsbl. 3aKOH coXpaHeHus 3apsiaa. Hanpsoken-
HOCTB JIEKTpHUecKOro mouist. [IpuHIuN cynepno3unuy moiieil. Pabora cuit 311eKTpocTaTHiaecKoro mosst

3.2 ITocmosnnwlit mok

Ypok

OCHOBHBIC MTOHATHS MTOCTOSHHOTO TOKA. Y CIIOBHSI, HEOOXOAMMEBIC JIJIsl BOSHUKHOBEHUS M TOJIICPKAHUS AICKTPH-
yeckoro Toka. Cujia TOKa M IJIOTHOCTh Toka. 3akoH Oma jytst yaactka nernu 6e3 3J[C. CriocoObl coetuHeHHS
npoBoaHUKOB [loHas amekTprudeckas 1emb. 3akon OMa it nenw, coaepxarniei ncroanuk IJ1C. CoequHeHwme
HMCTOYHUKOB JJIEKTPUIECKON IJHEPTHUHU B 6aTapero

3.3 Dnexmpuueckoe conpomusenenue
Mamepuanos

Ypok

3aBUCUMOCTb 3JIEKTPUIECKOTO CONIPOTUBICHUS OT MaTepraa, IJIUHBI U IJIOUIa i1 IONEPEeYHOro CeYEeHuUs Ipo-
BOJIHHUKA. 3aBUCUMOCTb IEKTPUIECKOTO CONPOTUBIICHUS IPOBOAHUKOB OT TEMIIEPATYPHl. 3aKOH J[KOysi—
Jlenna. PaboTa 1 MOIIHOCTH IEKTPHYECKOTO TOKA.

Camocmoamensno: Tennosoe nelictue Toka. Mcnone3oBanue 3akona Jxoyns-Jlenna

3.4 Dnexmpuueckuit mok ¢ mema-
J1aX, HCUOKOCMAX U 2A34X

Ypox

DJIEKTPUYECKUI TOK B METAIIAX, KUIKOCTIX U razax. CBepXMpoBOAUMOCTb DJIEKTPOJIU3. 3aKOHBI AIEKTPOIN3a
[Tpumenenue snextponu3a Monuzanus ra3os. [IpuMeHeHne HOHU3MPOBAHHBIX ra30B. ['a30pa3psaHbIe TPYOKH.
JIroMuHECLIEHTHBIE NICTOYHHKH CBETa

Camocmoamenwvno: IlpumeHenne HOHN3NPOBAHHBIX ra3oB. ['azopa3psaHbie TpyOkH. JIFOMUHECHIEHTHBIE NCTOY-
HUKH CBETa

3.5 Maznumnoe none. Mazcnummnoti
HOMOK

Ypok

MarnutHOe none. BekTop MHAYKIIMY MAarHAUTHOTO NOJIs. 3aKOH AMinepa. DJIeKTPOMAarHuTHasI MHAYKIuUs. Mar-
HUTHBIN TOTOK. /leficTBre MarHUTHOTO OIS Ha MPSMOJIMHEWHBIH MTPOBOJIHUK ¢ TOKOM. PaboTta mo mepemerrie-
HUIO MPOBOIHUKA C TOKOM B MAarHUTHOM TToJie JIeiiCTBE MarHUTHOTO TIOJIA Ha ABMXKymuiics 3apsa. Cuma Jlo-
peHLa.

Jomamnmii 3xcniepumenT: VccrnenoBanne CTpyKTypbl MAarHUTHOTO 11oJist («doTorpadus» CHIIOBBIX JIUHUHI
MarHUTHOTO ITOJIs)

Camocmoamensro: Vcnionb3oBannue 0COOCHHOCTEH MarHUTHOT'O TOJIS JJIsl 3aIHCH 3BYKa U M300paXeHus!

3.6 Duepzua mazHUmMHO20 NONA

Ypok

[TpuHIH KeWCTBUS NIEKTPOreHepaTopa U MEKTPOABUTATEINS TOCTOSIHHOTO TOKa. [[puHIIIT paboThl 31IeKTPOn3-

MEpPUTENBHBIX IPUOOPOB.

B3anmopeiicTBue TokoB. Buxpesoe anextpuueckoe mosie. CaMOMHIYKITNSA. DHEPTHsl MarHuTHOTO Toiis [Ipume-

HeHue 3akoHa Jlopenna. OnpeneneHne yIenpbHOTO 3apa/a. Y CKOPUTEIH 3apsHKEHHBIX YaCTHI]
Camocmoamensno: TUTIONOTHS U XapaKTEPUCTHKH H3MEPUTEIHHBIX IPHOOPOB

3.7 Honynpoeoonuxu

Ypok

[TomympoBogHUKH DIEKTPUUECKHUA TOK B MOYIIPoBOHIKAaX. COOCTBEHHAS TIPOBOAMMOCTD TTOJIYIIPOBOTHUKOB.
JloHOpHas u aknentopHas mpuMmecH. [lomynpoBogHUKY p- U n- TUA. [1loaypoBoAHUKOBEIE PUOOPEI: U0 U
TPaH3UCTOP.

Camocmoamensno: Tupuctopsl. Mukponpoueccopsl. [1oaynpoBoIHUKH — OCHOBAa COBPEMEHHOMN AJIEKTPOHUKH

Konmponvnuaa paboma N3

KonrtponbHas padora Ne3 no pazneny «DIeKTpUYeCKOe U MAarHUTHOE T0JIE»
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Pasznen 4. Kojie0anus ¥ BOJHBI

4.1. Mexanuueckue Koneoanus u
60JIHbL

Ypox
Mexannueckue konebanus. KonebatenbHoe nemkenue. [IpeBpaiienue s3Hepruu mpu KoaedaTeIbHOM JIBHKESHHH.
CBo0OoHbBIE 3aTyXarOIIe MEXaHUIEeCKHE KOIeOaHsI.

Jomaunuii 3xcnepument: VccnenoBanue Kojge0aHHH MaTEMaTHYECKOTO MasiTHUKA

4.2 IIpunyun I'oiizcenca-@penensn

Ypok

By aennpie MexaHmdeckue Konebanns. Mexanndeckuid pesonanc. [Ipuamumn [roirenca-®Openens [lorstie o
T paKI MEXaHHIeCKUX BOJH. MIHTEep(epeH s BOIH

Camocmosamenvno: YIbTPa3ByK U €ro UCIONH30BAHUE B MEAUIIMHE U TEXHUKE.

4.3 DnexkmpomacHumnosle Koedanusi.
Ilepemennvtit mox. I'enepamopuot
moka

Ypok

CBobopHbIe 2NIeKTpoMarHuTHBIE Koniebanus. [IpeBpamenue sHepruu B KojaebaTeIbHOM KOHTYpE. 3aTyXaromme
ANIEKTPOMAarHUTHEIE KoJeOaHus. ['eHepaTop He3aTyXaloiX IEKTPOMArHUTHBIX KojieOaHnil. BeiHyKIeHHbIe
anektpudeckue xkonebanus B LC-kontype. [lepemennsiii Tok. ['enepaTop nepeMeHHOro Toka. PeakTuBHOE, €M-
KOCTHO€ ¥ MHIYKTHBHOE COMPOTHUBIIEHUS IEPEMEHHOT0 TOKa. 3akoH OMa I 3JIEeKTPUUECKOil LIeMu epeMeHHO-
ro Toka. PaboTa ¥ MOIIHOCT TIEPEMEHHOT0 TOKA. DIEKTPOABUTATENN TIEpEMEHHOTO TOKa [ 'eHepaTophl ToKa.
Tpanchopmaropsl. Toku BeICOKO# yacTOThl. OHO U TpeX(ha3HbI TOK

Camocmosamenvno: [lonydyenue u nepenaya 31ekrposaepruu. [Ipobnemsl sHeprocoepekeHusI

4.4 Inekmpomaznumnoe noe

Ypox

DNeKTpOMarHUTHOE TI0JIe KaK OCOOBIH B MaTepHH. DJIEKTPOMAarHUTHBIE BOHEL. Bubpartop I'epma. OTKpHITHII
Kosie0aTenbHbIi KOHTYP. M300peTenue paauo A.C. [TonoebiM [IpuHIUIIBI paquoCBs3y U TeleBUACHUS. Paauo-
JIOKaTOPbI

Camocmoamenwvno: CKOPOCTb paCIpOCTPAHEHHUS 3JIEKTPOMArHUTHBIX BOJIH. 11IKkana 371eKTpoMarHUTHBIX BOJIH.
Pannoynpasnenne. CoToBasi CBSI3b.

Konmponvuasa paboma Ned

KonTposbHas pabora Ne4 o pasneny «KoyiebaHust 1 BOJHBDY

Paznea 5. Ontuka

5.1. I'eomempuueckan onmuxa. On-
muuecKkue cucmemol

Ypok
IIpupona ceeta. CKOpOCTh pacIpOCTPaHEHMSI CBETA. 3aKOHBI OTPAXKEHUS U IIpesoMieHus cBeTa. [lonHoe BHYT-
peHHee oTpaxeHnue. JIun3bl. ['na3 kak onrtuyeckas cucrema. JInassl. @opmyiia TOHKOM JuH3EL. [IpenomiieHne Ha
TpexrpanHoi mpu3me. OnTHuueckre IpuoopsI

JomamHuii 3kcnepuMenT: 3yueHue 3aKOHa OTPaKEHUS CBETA

5.2 Ceemoenie 6onnbl.
Jugppaxyus ceema

Ypox
BomaoBsie cBoiicTBa cBera. Judpakius cBera. Judpakimonnas pemerka.

CamocrosiTeqbHast paboTa
Jomamnuii 3xcniepumenT: Habmronenue siBieHus 1udpakiuy cBeTa Ha OIMHAPHOH IIENN

5.3 Humepgepenyusa ceema. Ilonsn-
pusayun ceema

Ypok
NuTepdepennus cBera. KorepeHTHOCTH cBeTOBBIX yueil. HTepdepeH us B TOHKHX TuieHKax. [lomock! paBHOIM
tonmunbl. Konbua Hetotona. [onspuzanusa nonepeunsix BoiH. [lonsipusanus ceera. JBoiiHoe Tydenpenomiie-
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Hue. Ilonsapoussl
Camocmoamenwvno: Vicnons3oBanne nHTepEpeHIINY B HayKe U TexHuke. [lonarue o rojgorpadun

5.4 /lucnepcusn ceema

Ypok

Jucrniepcust ceera. Buabl criektpoB. CriekTpbl vcyckanus. CIIEKTPBI MOTJIONICHUS. Y TbTpaduoIeTOBOC U HH(PA-
KpacHOE U3IyueHusl. PABHOBECHOE TEIIIOBOE U3IIyUCHHUE.

Camocmoamensno: PeatreHoBckue my4n. VX mpupona u cBoiicTBa Mcmons30BaHNe BOTHOBBIX CBOWCTB CBETA B

HaYKE€ U TCXHUKE

Konmponvnan paboma Ne5

Kontponbnas padora Ne 5 o pazgeny «OnTuka»

Pa3znen 6. OcHOBBI clIeNMAJIbHON TEOPHUH OTHOCHTEILHOCTH

6.1 Inemenmor CTO

Ypok
WHBapraHTHOCTH MOy ISl CKOPOCTH CBETa B BakyyMe. IIpuHiun oTHocuTensHoCTH DiiHIITENHHA CBA3b Macchl U
SHEPTUH CBOOOIHOM YaCTHIIBI. DHEPTHS MTOKOSL.

Pa3zpnen 7. JineMeHTHI KBAHTOBOI (pu3nkn

7.1. Keanmoegote ceonicmea ceema.

Ypok

Hyanusm cBoiicTB cBeTa. KBantoBas ontuka. Kantosas runoresa [1nanka. @oronsl. BuemHmii hoTo3nekTpu-
yeckuit apdexr. YpaBHenue DitHmTeitHa M1 BHemHETO hoTtodddexra. KpacHas rpanuna ¢orosaddexra. BayT-
pernwnii potorddexr. ®oton. Tumsr hotornementos. Jlapnenue ceera. KBaHTOBBIE TeHEpATOPHI

Jomamnuii sxcniepumenT: Habnrogenne nHppakpacHOro H3My4YeHHUs C MOMOIIBIO MaTPHIIBI (hoToarmapara
COTOBOTO TenedoHa

7.2 @uzuxka amoma

Ypox

®wusuka atoma. Pa3BuTre B3rIs/10B Ha CTPOEHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CITEKTpax BOJOPOJIA.
Mogenu crpoenus aroma. Omnbitel O.Pesepdopaa Iocrynater bopa. Monens atoma Bonopoaa no H.bopy. ®u-
3MKa aTOMHOTO si11pa. EcTecTBeHHAs paAMoaKTHBHOCTE. 3aKOH palMOaKTUBHOIO pacnaga. CrnocoObl HAOIIOAEHUS
Y PETUCTPAINH 3apSKEHHBIX YaCTHUI]

Camocmoamenwvno: dpdext Bapunosa—UepeHkona.

7.3 Cmpoenue amoma. Hoepnvie pe-
akyuu

Ypok
Crpoenune aToMHOTO sizipa. JleheKT Macchl, SHEPTHUS CBSI3U U YCTOMUUBOCTH ATOMHBIX sJIep. SliepHbIe peaKIyu.
HckyccTBeHHas panoakTUBHOCTh. Paguanys 1 ee BIUsSHYE HA YEJI0BEKA

Camocmoamensho: Ilonyyenne paInoakTUBHBIX N30TOMOB U UX MpUMeHeHue. bronornueckoe aeiicTrue pa-
JTNOAKTHUBHBIX M3TYICHHM.

7.4 /lenenue maxycenvix aoep. Tep-
MosdepHasn peakyus

Ypox

Henenue tsxensix saep. LlenHas saepHas peakuns. Ynpasisiemas LienHas peakius. SnepHslil peaktop. Tepmo-
anepras peakuus. TOKOMAK.

Camocmoamensno: Vicnionb30BaHNEe aTOMHOW SHEPTMH B MUPHBIX LENAX. S iepHas sHEpreTHKa B COBPEMEHHOM
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MUpe.

7.5 Dnemenmapnuvte vacmuywt. Co- Ypox 2
8pemeHHasn husuuecKas Kapmuna OnemenTapHble yacTuibl. CoBpeMeHHas pu3nyeckas KapTHHa MUpa
Konmponvuas paboma Ne6 KonTponbaas pabora Ne 6 1o pasneny « 31eMeHTH KBAHTOBOW (DU3HUKID) 2

Pa3nen 8. OBomronus BeeaenHnoit

9.1. Dnemenmur acmponomuu u acm- | Ypox 2
pocpuzuxu ConHeuHasl cUCTEMa, IUIAHETHI, CIYTHUKH, aCTEpOMIbl M KOMETHL. 3Be3bl. ['anakTuka. Becenennas
Hmozosas koumponvnas paboma Hmozosas kowmponvnas paboma 2

. 54/54
HUTOI'O: Jleknmii/mpakTH4eCKUX

[TocnenoBarenbHOE TeMATHUUECKOE IJIAHUPOBAHUE cojepKaHUs paboueil mporpaMMbl 00111e00pa30BaTEIbHON YUeOHOM MTUCIUIUIMHBI, KaJeHaapHble 00be-
MBI, BUJIbI 3aHATUH, (POPMBI OpraHn3aIllui CaMOCTOSITEIBHON pabOTHI TaKKe KOHKPETH3UPYIOTCS B KaleHaapHO-TeMatudeckoM rane ([Ipmnoxxenune Ne 1)
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3. ®OPMbI KOHTPOJI5SI K METOAUYECKHUE MATEPHAJIBI, OITPEJNEIAIOIIUE
IPOHEAYPbl OHEHUBAHUSI BHAHUH, YMEHUH, IPAKTUYECKOTI'O OIIBITA,
XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIIHU

®ony onleHOYHBIX cpeacTB (nanee — DOC) — KOMIUIEKT METOAMYECKUX U KOHTPOJIbHBIX Ma-
TEPHUAJIOB, UCIOJIB3YEMBIX MPHU MPOBEICHUU TEKYIIET0 KOHTPOJS OCBOCHHSI Pe3yJIbTaTOB 00yue-
HUS U IpoMexxyTouHoi arrectauuu. (IIpunoxenue Ne 2).

4. YCJIOBUMA PEAJIM3ALIMU JTUCHUITJIMHBI

4.1. Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUYECCKOMY odecnevYeHun1o

Jlyiss OCBOEHUSI TUCIUIUIMHEI TpeOyeTcss yuyeOHass ayuTopusi, KOTOpas JTOJDKHA YIOBJIC-
TBOPSITh TpeOoBaHUAM CaHUTAPHO-3MUAEMHUOIOTMYECKUX MPABUJI U HOPMATHUBOB U OBITH OCHa-
[ICHA TUIIOBBIM 00OPYIOBaHHEM, B TOM YHCIIC CIICIUATM3UPOBAHHON Y4eOHOI MeOenbIo U cpeji-
CTBaMHU OOYYEHHsI, JOCTATOYHBIMU JIJIsl BBHIIIOJHEHUS! TPEOOBAaHUN K YPOBHIO MOJATOTOBKHU OOY-
YaIOMUXCS

4.2. YyeOHo-MeTOAMYecKOe M HHPOPMALMOHHOE 00ecnieyeHHe TUCHUILINHBI (MOIYJIsA)

4.2.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Yy4eOHOI JUTEpaTypbl, HEOOXOAUMOM sl
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

OcHoBHasi yyeOHasi iuTEpaTYpa:
OcHoBHas1 yyeOHas JIMTEpaTypa:

1. Wzeprun, O.T. ®usnka: yueobnuk s 10 kinacca odmeodpa3oBaTenbHBIX opranu3anuii. bazoBbiit
yposenb: M: OOO "Pycckoe cnoBo-yueOnuk", 2021.-271 c.

2. Wzeprun, D.T. ®usnka: yuebnuk ais 10 kinacca obmeodpa3oBaTenbHBIX opranu3anuii. bazoBbiit
ypoBeHb: M: OOO "Pycckoe cioBo-yueoHuk", 2021.-224 c.

JlonoIHUTEIbHAS Y4eOHas1 JIUTepaTypa:

3. Paauonos, B.H. ®u3uka i kosuiemkei:yu.noc. s cpeas.npod.oopazosanus /B.H.Paguonos.-
M.:U3n-Bo FOpaiit, 2023.- 202 c. [DnexTponnsiii pecypc]. URL:
https://urait.ru/search?words=%D0% A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0
%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0% A4%D0%B8%D0%B7%D0%B8%D0%B A%
D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D
0%B4%D0%B6%D0%B5%D0%B9 (nara oopamenns: 09.09.2023).

4. Poraues H. M., JIeuenko O. A.babaes B.C. ®usuka. YueOHbII Kypc Ut cpeaHero npodeccro-
HaJIBHOTO 00pa3zoBanus: YueOHoe nocodue st CI1O.- M.: Uzparensctso "Jlanp" ,2023
https://e.lanbook.com/book/276449?category=918 (nara obpamienus: 09.09.2023).

4.2.2. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «UHTep-
HeT» (naJjee - ceTb «AHTEepHET»), HEOOXOAUMBIX /IJI1 OCBOCHM S IUCHUIIIMHBI (MOIYJIA)

Ne HaumeHnoBaHue 31eKTpOHHON OMOIMOTEYHON CUCTEMBI Cpok neuncrTBus
JOKYMEHTa
1 Horosop Ha noctyn k 9bC ZNANIUM.COM wmexay YYHuT B nune | C 12.07.2023 no
qupektopa CO YYHuT u OO0 «3nannym»Ne 1151-36¢ ot 11.07.2023 11.07.2024



https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://e.lanbook.com/book/276449?category=918

Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny YYHuT B nuie
mupekropa CO YYHuT u OO0 «3nannym»Ne 223/801 ot 23.08.2023
(mpemocTaBieHUE TOCTyNma K KoJuiekiuu DDV «DenepanbHbIi mepe-
4eHb YYeOHUKOB u3naTenscTBa «lIpoBemenney

C 28.08.2023 no
31.12.2024

Jlorosop Ha noctym k DBC «3BC IOPAUT) (1oHas KOJLISKIHS) MekK-
3 | ny YYHuT B nmune nupexkropa CO YYHuT u OO0 «nekTpoHHOE U3-

C 04.03.2023 no

narensctBo FOPAWT» Ne 1/23-36¢ ot 03.03.2023 02.03.2024

4 Horoop Ha goctyn k DbC «YHuBepcuterckas o6ubnmoreka onnaiia» | C 01.10.2022 no
Mexny baml'y u «Hekemenuna» Ne 223-950 ot 05.09.2022 30.09.2023

5 Horosop Ha noctyn k DBC «Jlaub» mexny baml'y u uzgarenscrom | C 01.10.2022 no
«JTaap» Ne 223-948 ot 05.09.2022 30.09.2023

6 Horosop Ha noctyn k DBC «Jlaub» mexay baml'y u uzgarenscrom | C 01.10.2022 no
«JTaap» Ne 223-949 o1 05.09.2022 30.09.2023

7 Cornamenne o corpyanudectBe Mmexay bamly wu wmsmarensctBom | C 01.10.2022 o
«JTaap» Ne 5 ot 05.09.2022 30.09.2023

3 OBbC «3b baml'V», 6eccpounblii goropop Mexay bamlyY u O0OO GeccpoHbIi

«OTKpBITEIE OubIMOTEeYHBIe cucTeMb» Ne 095 ot 01.09.2014 r.

JloroBop Ha J0CTYH K JIEKTPOHHBIM U3JIaHUSM B cOCTaBe 0a3bl JaHHbBIX
9 | <HAYYHAS SJIEKTPOHHAS BUBJIIMOTEKA eLIBRARY.RU» me-

C 28.03 2023 no

xay YYHuT u OO0 HOb Ne SU- 20179 /2023 ot 28.03.2023 31.12.2023
10 Horosop Ha BJl muccepraumii mexxny YYHuT u PI'B Ne 223-997 ot | C 11.08.2023 mo
11.07.2023 10.08.2024
Horosop o noaxmouenun kK HOb 1 o npenocraBieHuu noctymna K 00b- C 11.06.2019 1o
11 | ektam HOb mexny bamlV B nune aupekropa CO baml'V ¢ ®I'bY 1 0 06' 2024
«PT'B» Ne 101/HDb/1438-I1 ot 11.06.2019 e
Ne Anapec (URL)
1. https://www.interneturok.ru (Buaeoypoku mo mpeamMeraM HIKOIBHOU MPOTpaMMBbI [ DJIEKTPOHHBII
pecypc] [nara obpamienns 30.08.2023 r.])
2. https://www.physiks.nad/ru (®u3nka B aHUMaNUAx[DIEeKTpOHHBIA pecypc]| [Hara oOparieHus
30.08.2023 r.])
3. https://studfile.net/preview/3924334/ (KommbroTep B CHCTEME IIKOJIBHOIO MPAaKTUKyMa
o ¢usnke [InekTpoHHbI pecypce] [nara obpamenus 30.08.2023 r.])
4. www.booksgid.com (DnekTpoHHas 6ubauoTeka [DIeKTpOHHBIN pecypc] [nara obparie-
nus 30.08.2023 r.])

4.2.3. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX NIPH OCYIIECTBJIEHUH
00pa3oBaTeIbHOIO MPOLECCa M0 JUCHHILINHE (MO1YJ110), BKJIIOYas NlepeYeHb IPOrpaMMH 0-
ro odecrneyeHus1 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM (IPH HEOOXOAMMOCTH)

HanveHoBaHme MporpaMMHOro odecrevyeHust

Microsoft Windows 7 Standard

Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc

13



https://www.interneturok.ru/
https://www.physiks.nad/ru
https://studfile.net/preview/3924334/
http://www.booksgid.com/

MMPUJIO)KEHHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YUPEX-
AEHME BBICIIEI'O OBPA3OBAHIUA 5
«YOUMCKUU YHUBEPCUTET HAYKU U TEXHOJIOI' T »

CrepauTamakcKuil (uua

Komnemx

KanennapHo-reMaTuyecKHui MJIaH

10 JTUCIUILINHE bYJ[.10 ®u3zuxa
CIIELIMAIbHOCTh
38.02.06 Dunancol
KOJI HaMMEHOBAHHUE CIIELIMATbHOCTH
KBTI (UKAIUS
dunancucm

Pa3paboTtunk (cocTaBUTEND)
K.n.n., ooyenm

Kacumoe P.A.

y4€Hasl CTEIEHb, YUEHOE 3BaHUE, KaTErOpHs,
®.1.0.

Crepaurtamak 2023

14



Ounas ¢popma 0OyueHust

Ne | HaumeHnoBanue pasje- Kon- | Kanenpapusie | Bun  3ans- | Jlomaminee 3ajanue
1/ | JIOB H TEM BO | CPOKM H3y4e- | THS
1 4yacoB | HUA (TIJ1aH)
1 cemectp (64/32/4)
Pasngen 1. Mexanuka
1. | I.1. Beeoenue. 2 CEHTSIOph Ypok [1] -C.8-10;
[2] -C.24-26
[3]-C.45
2. | 1.2. Kunemamuka 2- CEeHTSIOPh Ypox [1] -C.28-34
3. | 1.3. Pasnoyckopennoe u 2- CEHTSIOph Ypok [1] -C.28-34
pasnozamednennoe [2] - C.94-96
odsudicerue
4. | 1.4 JJeuscenue mena noo 2 CEeHTSIOPh Ypok [1] - C.28-35
Y2TIOM K 20PU30HMY
5. | 1.5 Jeuocenue no ok- 2 CEeHTSI0Pb Ypox [1] -C.28-34
pyscHocmu [2] - C.94-96
6. | 1.6. Cuna. Macca mena 2 CEHTSIOPb [Ipakt. 3a- | [1]—C.42-45
HSTHE
7. | 1.7 3axkonvt Hetomona 2 CEeHTSI0Pb Ypox [1] -C.35-42
8. | 1.8 I'pasumayuonnoe 2 CEHTSIOPh ITpakr. 3a- | [1] -C.35-42,
noue. HATHE [2] -C.13-14
9. | 1.9 Junamuxa spawa- 2 CEeHTSIOPh [Ipakr. 3a- | [2] -C.13-18
MenbHO20 OsUdICeHUEe HSITHE [4] — C.56-61
10. | 1.10 Pa6oma. Mow- 2 OkTs10pb Ypok [1] - C.35-36
Hocmb. IHepeu.
11. | 1.11.«3010moe npasuno 2 OKTs10pB Ypok [1] - C.35-36
mexanuxuy. IIpocmote
MEXAHUIMbBL
12. | 1.12 Hmnynsc 2 OKTs0ph Ypox [1] -C.36-37
13. | 1.13 3akon coxpanenus 2 OKTSI0pB [Mpakr. 3a- | [4] — C.56-61
IHepeuu HSTHE
14. | 1.14 Dnemenmot 2uopo- 2 OkTs10pB Ypox [1] - C.37-38
aAIPOOUHAMUKU
15. | Konmponvnas paboma 2 OKTS6pb VYpok [1] - C.39
Nel
Pasnes 2. OcHOBBI MOJIEKYISIPHON (PM3UKH U TEPMOIUHAMUKH
16. | 2.1. OcHnosnble nonosice- 2 OKTs0ph Ypoxk [1] - C.37-38
HUSL MOJIEKYIAPHO — KU-
HemuuecKoi meopuu
17. | 2.2. ¥Ypasnenue cocmos- 2 OKTS0pb VYpok [1] - C.39
HUA UOeaIbHO20 2a3a
18. | 2.3. Pacnpedenenue mo- 2 Hosiopb Ypox [1] - C.39
JIEKYI1 HOeaIbHO20 2a3a
Nno CKOpOCmAM
19. | 2.4 Ceoiicmea za3zo6 u 2 Hosi6pp Ypoxk [1] - C.50-53
JrcuoKocmeil
20. | 2.5 Csoiicmea meepovix 2 Hosi6pb Ypok [1] - C.50-56
men
21. | 2.6 Da3zosvie nepexodnt 2 Hos16pb IIpakr. 3a-
HATHE
22. | 2.7 Buympennssn snep- 2 Hosi0ps Ypok [1] - C.49-50
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2UA cucmemaol.

23. | 2.8. Hacvuiuennolii nap u 2 HOSIOPb Ypok [1] - C.49-50
e2o ceoticmea. Kpumu- [2] -C. 75-96
ueckoe cocmosnue ge-
uecmea.

24. | 2.9 Tepmoounamuka. 2 Jlexalbpb Ypok [1] - C.49-50,

[2] -C. 75-96

25. | 2.10 Ilepsoe nauano 2 Jlexabpb Ypok [1] - C.49-50,
mepmoounamuxu Bro- [2] -C. 75-96
poe HAYAJIO TEPMOIH-

HAMHMKH

26. | 2.11 Hukn Kapno. Ten- 2 Jlexabpb Ypok [1] - C.49-50,
J106ble MAUUUHDL [2] -C. 75-96

27. | Konmponvnas paboma 2 Jexabpb Ypok [1] - C.49-50,
Ne2 [2] -C. 75-96

Paznen 3. DaekTpoauHaMuKa

28. | 3.1 Ilposoonuxu u ou- 2 JiekaOpb Ypoxk [1] - C.49-50,
IIEKMPUKU 6 IJIeKmpu- [2] -C. 75-96
yeckom none. Konoen-
camopul

29. 3.2  Iocmoannwui 2 JexaOpb Ypok [1] - C.50-55
mok [2] -C. 75-96

30. | 3.3 dnexkmpuueckoe co- 2 SIHBAPh Ypok [1] - C.50-55
npomuenenue mamepua- [2] -C. 75-96
7106

31. 3.4 Dnexkmpuueckuii mok 2 STHBaph Ypok [1] - C.50-55
6 Mmemannax, JNCUOKO- [2] -C. 75-96
CMAX U 2a3ax

32. | 3.5 Mazuumnoe none. 2 Deppaib Ypok [1] - C.67-73
Maznummnutii nomox [2] -C. 127-147 [2] -C.

97-108

33. | 3.6 uepzusa maznumno- 2 (bespaib [Ipakr. 3a- | [1]-74-78
20 nona HSITHE [2] -C. 127-147

34. | 3.7 Honynposoonuxu 2 (eBpab Ypox [2]-C. 127-147

35. | Koumponvnas paboma 2 dbespasb Ypox [1] -C. 78-82
ANe3 [2]-C. 127-147

Paznen 4. Kosiebanusi 1 BOJHBI

36. | 4.1. Mexanuueckue Ko- 2 (eBpasb [Ipakr. 3a- | [2] -C. 127-147
J1e0anus u 60 1Hbl HATHE

37. | 4.2 lIpunuun I'rouzenca- 2 dbespasib [Mpakr. 3a- | [2] -C. 127-147
Dpenens HSTHE

38. | 4.3 Dnekmpomaznumnoie 2 MapT Ypok [1] - C.85-86
koneoanus. Ilepemen- [2] — C.148-158
Hotii mok. I'enepamopot
moka

39. | 4.4 Dnekmpomaznummnoe 2 MapT [Ipakr. 3a- | [2] —C.148-158
none HATHE

40. | Konmponvhasn paboma 2 MapT [Tpakr. 3a- | [2] —C.148-158
Nod HATHE

Paznen 5. OnTuka
41. | 5.1. T'eomempuueckas 2 MapT Ypok [1] - C.85-86

onmuka. Onmuueckue

cucmemol

[2] — C.148-158
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42. | 5.2 Ceemoevie 6o/1Hbl. 2 MapT Ypok [1] - C.96-108
Jugppaxyus ceema [2] - C.62-74
43. | 5.3 Humepgepenyus 2 anpenb Ypok [1] - C.96-108
ceema. Ilonapuzayus [2] - C.62-74
ceema
44. | 5.4 lucnepcus ceema 2 anpenb Ypok [1] -C.117-128
[2] — C.166-180
45. | Konmponvhas paboma 2 anpenb Ypok [1] -C.117-128
Ne§
Pa3znen 6. OcHOBBI clIeNMAJIbHON TEOPHH OTHOCHTEILHOCTH
46. | 6.1 dnemenmor CTO 2 anpenb [Tpakt. 3a- | [2] -C.360-366
HATHE
Pasnen 7. DneMeHTHI KBAHTOBOM (PU3NKH
47. | 7.1. Keanmoesnie ceoii- 2 anpesnb Ypok [2] - C.166-180
cmea ceema.
48. | 7.2 @uzuxka amoma 2 anpenb Ypok [2] - C.166-180
49. | 7.3 Cmpoenue amoma. 2 arpeb Ypok [2] - C.166-180
Hoepnule peakyuu
50. | 7.4 [lenenue msacenvix 2 Mait Ypox [2] - C.181-204
a0ep. Tepmonoepnasn pe-
aKuus
51. | 7.5 nemenmapnvie 2 HUIOHB Ypok [2] -C.181-204
uacmuywt. Coépemennasn
Qusuueckan kapmuna
52. | Koumponvnas paboma 2 HIOHB [Ipakr. 3a-
Ne6 HATHE
Paznen 8. IBosonus Beesiennoii
53. | 8.1. Inemenmur acmpo- 2 HUIOHB Ypok [2] -C.181-204
HOMUU U acmpopu3uKu
54 Hmozosas konmponsHasn 2 HIOHD IIpax.  3a-
padoma HATHE
HUTOI'O Jlexur./mpaxT./na6/ Ox3/ : 100/64/8/6

1.

yposenb: M: OOO "Pycckoe cioBo-yueOnuk", 2021.-271 c.

Wzeprun, 3.T. ®duzuka: yueouuk s 10 knacca odmeodpa3oBaTesbHbIX opranu3annii. ba3oBeiit

2. Uszeprun, O.T. ®usuka: yueOHuk s 10 kiacca o01eo0pa3oBaTebHbIX Opranu3anuii. bazosii
ypoBenb: M: OOO "Pycckoe cioBo-yuebnuk", 2021.-224 c.
3. Pammonos, B.H. ®usuka mis komwiemkeit:yu.moc. st cpens.npod.oodpazosanus /B.H.Paguonos.-

M.:U3n-Bo FOpaiit, 2023.- 202 c. [DnexTponnsiii pecypc]. URL:

https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0

%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0% A4%D0%B8%D0%B7%D0%B8%D0%B A%
D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB %D0%BB %D0%B5%D
0%B4%D0%B6%D0%B5%D0%B9 (nara obopamenus: 09.09.2023).

Porauer H. M., Jlepuenko O. A.baGaes B.C. ®u3snka. YueOHbIl Kypc IS CPpeIHEro npodeccro-

HaJbHOTO 00pazoBaHus: YuebHoe nmocodue st CI1O.- M.: U3narensctso "Jlans" ,2023
https://e.lanbook.com/book/2764497category=918 (narta obparienus: 09.09.2023).

17


https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. O0aacTh NPpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
nucuuiniabl bY/[.03 @u3uxa, BXondiie B cOCTaB MporpaMMbl MOATOTOBKH CIEIMAIMCTOB
cpenHero 3BeHa 1o cnenuaibHocTH 38.02.06 duHaHCHI.

PaGora oOy4yaromuxcsi BO B3aumMojAeicTBUM ¢ mpenogasaregeM 108, Ha camocTos-
TenbHYI0 padoty 0.

2. O0beKThI OLIEHNBAHUS — Pe3YJIbTAThl 0CBOEHH S TUCUUIIJIMHBI

®OC 103BOJIAET OLIEHUTH CIEAYIOIINE PE3YIbTaThl OCBOCHUS AUCLMIIIINHBI:

JAUYHOCHHBIX:

— YYBCTBO FOPAOCTH M YBa)KE€HHsI K UCTOPUM U JOCTHKEHHUSIM OTE€UYECTBEHHOM (pn3ndeckoi
HayK{; (PU3UYECKU IPaMOTHOE MOBEACHUE B MPO(EeCCHOHAIBHOM EATENIEHOCTH U OBITY TPH 00-
palleHuH ¢ MpUOOpaMu U yCTpOIcTBaMu;

— TOTOBHOCTbH K MPOJIOJKEHUIO 00pa30BaHUs U MOBBIMICHHUS KBAIM(UKALUN B U30paHHON
po¢eCCHOHATIBHON EATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM (PU3MUECKUX KOMIIETEHLUH
B OTOM;

— YMEHHE HUCIOJb30BaTh JOCTUKEHHUS COBPEMEHHON (HU3MYECKOM HayKu M (PU3NYECKHX
TEXHOJIOTUH JIJIsl TIOBBIIICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHS B BHIOPAHHOH IpO-
(beccroHaIbHOM 1EeATEIbHOCTH;

— yYMEHHE CaMOCTOSITEIHHO JT00BIBATh HOBBIE TSI ce0sl PU3MUECKUE 3HAHUS, HCTIONB3YSI IS
3TOr0 JIOCTYIHbIE HCTOYHUKH HH(POPMAIIUH;

— yMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILICHHUS B KOMaH/IE 110 PEIICHUIO 00-
KX 3a/1a4;

— YMEHHE YIpaBIsATh CBOCH IO3HABATEIBHOH AEATENBHOCTBIO, MPOBOJUTH CaMOOILCHKY
YPOBHSI COOCTBEHHOT'O MHTEIIIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomemHbvlx:

— HCIMOJb30BAHUE PA3JIMUHBIX BUIOB MO3HABATEIBLHOW JEATENBHOCTH AJs perieHus (pusu-
YEeCKHX 33/1a4, IPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS (HAOIIOJCHHS, OTTMCAHHS, U3MEPEHHUS,
9KCHEPUMEHTA) JUIsl U3YUEHUS pa3IMYHbIX CTOPOH OKpYXKarolei 1efiCTBUTeNbHOCTH

— WCTOJH30BaHNUE OCHOBHBIX MHTEIUIEKTYAJIBHBIX OINEpalii: TOCTAHOBKU 3a/aud, (GopMy-
JMPOBAHUS TUIOTE3, aHAJIN3A U CUHTE3a, CPAaBHEHMs, 0000IIEH!s, CCTeMaTU3alliH, BbISIBICHUS
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H, TIOMCKA aHAIOTOB, (DOPMYIHUPOBAHUS BBIBOAOB JIJISI U3YUEHUS
Pa3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBICHUH U MPOLECCOB, C KOTOPBIMU BO3HHMKAeT He-
00XOAMMOCTh CTATKMUBATHCS B MTPOPECCHOHAIBHOU cdepe;

— yMEHHUE reHepUpoBaTh UAEU U ONPEIEIATh CPEJICTBA, HEOOXOAUMBIE ISl MX pealn3alluy;

— yYMEHHE HCIOJB30BaTh PA3IMYHBIE MCTOYHHWKH JUIS MONydeHHs (pu3mdeckord MHQOpMa-
IIUH, OLIEHUBATh €€ IOCTOBEPHOCTH;

— yMEHHE aHAIM3HPOBATH U MPEJCTABIATH HH()OPMAIINIO B Pa3IMYHBIX BUAAX;

— yMeHHue MyOJIMYHO MPEJCTABIATh PE3yJabTaTbl COOCTBEHHOI'O MCCIEI0BAHUSA, BECTU AMC-
KYCCHH, JOCTYITHO W TAPMOHHUYHO COYeTas CoJepkKaHhe W (OpPMBI IpeACcTaBIsieMoil HHpOpMa-
uH;

npeomMemHuix:

— c(hOpMHUPOBAHHOCTD TMPEJCTABICHUI O POJIM U MecTe (U3UKU B COBPEMEHHOW HAyYHOMH
KapTHHE MUpPa; MOHUMaHue PU3NYECKON CYIIHOCTH HaOIto/1aeMbIX BO BeeneHHol sBieHuit, po-
a1 GU3UKU B HOPMUPOBAHUM KPYro3opa 1 GyHKIMOHAIBHON TPaMOTHOCTH YeJIOBeKa JJIs pelie-
HUS IPAKTHYECKUX 3a]1ad;

— BJAaJIeHHE OCHOBOIIOJIATAIOUIMMH (PU3NYECKUMHU TOHATHIMH, 3aKOHOMEPHOCTSMH, 3aKO-
HaMH U TEOPUSMH; YBEPEHHOE UCITIOIb30BaHNe (PU3HMUECKON TEPMUHOIOTUN i CHMBOIUKHY;

— BJaJileHHEe OCHOBHBIMHM METOJaMHU HAy4YHOTO MO3HAHMA, UCIOJIb3yeMbIMU B (DPM3HKE: Ha-
OJTI0/IeHIEM, OITCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMmeHus oOpalaTbIBaTh pe3y/lbTaThl MU3MEPEHMH, OOHAPYKHUBAaTh 3aBUCHUMOCTb MEXKIY
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($U3NUECKUMU BETUUUHAMH, OOBSICHATD TOTY4YE€HHBIC PE3yJIbTaThl U JIeNIaTh BHIBOIBI;

— chOpMHPOBAHHOCTh YMEHUS PEIIaTh (PU3NUECKHE 3a0a4H;

— c(hOpPMHPOBAHHOCTh YMEHUS MPUMEHSATH MOJy4YCHHBIE 3HAHUS JJIs1 OOBSCHEHUS YCIOBHIM
OpoTeKaHUs (U3NYECKUX SBJIECHUI B NpHUpoje, NpodeccHoHanbHOU cdepe M Al NPUHATHA
IIPAaKTUYECKUX PEIICHUM B [IOBCEIHEBHOM JKU3HU;

— c(hOpMHPOBAHHOCTb COOCTBEHHOM MMO3ULIMU IO OTHOILIEHHIO K (PU3UUECKO nHpopmanuy,
IIOJIy4aeMOU U3 PA3HBIX UCTOYHHUKOB.

3 ®opMBbI KOHTPOJISA M OLIEHKH Pe3y/1bTATOB OCBOCHUSI AN CUMIIIMHBI

KoHTpo:b 1 olileHKa pe3ynbTaToB OCBOCHUS — 3TO BBISIBICHHE, H3MEPEHUE U OLICHUBAHHE
PE3yJIbTaTOB OCBOEHMSI IUCLUIUIMHBI.

B cooTtBercTBHM ¢ yueOHBIM IaHOM crienpaibHocT 15.02.10 MexarpoHuka 1 MOOUITb-
Hasi PoOOTOTeXHUKA (IO OTpacisM), pabdouyell mporpammoil 00meoOpa3oBaTebHON yU4eOHOU
JUCHUIIINHBL «DHU3UKa» IPeyCMaTPUBACTCS TEKYIIUI 1 MPOMEKYTOYHBIH KOHTPOJIb pe3yJsibTa-
TOB OCBOEHHUSI.

3.1 @opMbl TeKyLIEro KOHTPOJIS

Texymmii KOHTPOJIb YCIIEBAEMOCTH IPENICTABIISIET COOOH MPOBEPKY YCBOCHHUS Y4EOHOTO
MaTepuaia, peryJisspHO OCYIIECTBIAEMYIO Ha MPOTSHKEHUH Kypca 00y4eHHUS.

Texymuii KOHTPOJb PE3yJbTaTOB OCBOEHHUS JUCLUUIUIMHBI B COOTBETCTBUU C paboueit
MPOrpaMMOil M KaJIeHJapHO-TEMAaTUYECKUM TUIAHOM MPOUCXOAUT MPH HCIONIb30BAHUH CIIEAYIO-
MIUX 00s13aTeIbHBIX (POPM KOHTPOJIS:

— BbINOJHEHUE U 3aWuUma 1ab0pamopHbiX U NPAKMu4eckux pabom,

- NPOBEPKA GLINOTHEHUS. CAMOCMOAMENbHOU paOOmMbl CIYOEHMo8,

- NPOBEPKA BbINOIHEHUsL KOHMPOIbHLIX pabom,

- BbINOJIHEHUE U 3aUWuUma UHOUBUOYAILHO20 NPOEKma (eciu npedycMompeHo npocpam-
Moti).

Bo Bpemsi mpoBeneHusI yU€OHBIX 3aHATHI JOMOJHUTEIHHO HCIIONB3YIOTCS CIEIYIOIIHNe
(bOpMBI TEKYIIIETO KOHTPOJSI — YCMHbILL ONPOC, peuieHue 3a0ay, mecmuposanue no memam om-
0eIbHbIX 3aHAMULL.

3amaHus 1J151 CAMOCTOATEIbHON PadoThI

3amaua 1. OnpenenuTe MIOTHOCTh TPAHUTA, €CITM Macca TpanuTa m= 168,52 1, abcomtoT-
Has norpemHocTs Maccsl A m= 0,01 r, TouHOCTH U3MepeHust oobema AV= 1 cM’, 06BEM FKHJIKO-
CTH B LMJIMHIpe Oe3 rpaHuTa paBeH 161 mi, ¢ rpanutoMm — 223 mui. Haligute abconoTHyIO U
OTHOCHUTEJIbHYIO MOTPELUTHOCTH HAX0XKJICHHS IIIOTHOCTH.

3anaya 2. TemnepaTypHble U3BMEHEHHUS BIUSIOT Ha pa3Mepbl NU3MEPUTENBHBIX IPHOOPOB U
WX TIOTPENTHOCTh. B Kakux mpeaenax MOXKET U3MEHSThCS TeMIlepaTypa CTalbHOW W3MEPHUTEIb-
HOW JmHEWKH HOH [y= 300 MM, 4TOOBI U3MeHeHUe JTMHBI Al HE TIPEBBIIIANIO TIEHBI JACIICHUS
npubopa, paBHoH 1 MM?

3amaua 3. Kakyro IIUHY MMEET JI0pora, €clid MpHu MOKa3aHUsIX criuaoMerpa 65 kM/4 aB-
TOMOOWJIb TTPOXOJIUT Bech MyTh 3a 3,0 yaca, 1ieHa JeieHus cnugoMerpa 5 km/4. Haiinure abco-
JIOTHYIO 1 OTHOCHUTCIIbHYIO MMOTPCITHOCTE HAXOXKIACHUSA ITYTH.

2 .Berancnenne YCKOPCHHUA CBO60)IH01"O naacCHus ¢ IIOMOIIIBIO MAaTEMATHYCCKOT'O MasiTHU-
Ka

3amaua 1. [Ipu npoBeneHnn 1a00paTOPHON pabOTHI IO BBIYUCICHUIO YCKOPEHHUS CBOOO/I-
HOTO TIAJIEHUsI MaTeMAaTHYECKU MasTHUK JUIMHON 1M coBepiui 3a Bpems 34 ¢, 17 xkonebanwmii.
Kakoe 3HaueHmne yckopeHus CBOOOIHOTO MaACHUS MOJIYYE€HO U3 JAHHBIX OMbITa?

33[[8.‘{8. 2. Beruucnuth nepuon T mateMaTH4eCcKOro MasATHHKa, €CJIN OJIMHa €ro mnoJaBc-
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ca 1=0,9Mm.

3anaga 3. Kakyroo [HY ToJ(Beca OJDKEH MMETh MAaTEMATHUECKUN MAasTHHUK, 4TOOBI €ro
nepuo Ou1 paBeH 3,14 ¢?

3. M3ydeHue 3aKkOoHa COXpaHEHUS UMITYJIbCa Ha IPUMEPE yaapa II1apoB

3amaua 1. [llap, Maccoii 2 Kr IBMXKETCSI CO CKOPOCTHIO 4 M/C M CTAJIKMBACTCS C HEIO/I-
BIDKHBIM IIapoM Maccoili 6 kr. KakoBa OyaeT CKOpPOCTh M HaIpaBJICHHUE JBHXKCHHUS IIEPBOIO IIapa
MOCJIE YIPYroro yjaapa, €CJIi CKOPOCTh HEMOABHKHOTO IIIapa IMocie yaapa OKaKeTcs paBHOU 1
m/c?

3anmaga 2. 2 mapa ¢ maccamu 10 xr u 20 KT JBHXKYTCS 110 TOPU3OHTAIBHOMY JKeo0a Ha-
BCTpEYY JAPYT IPYTY CO CKOPOCTMU 4 M/C 1 6 M/C COOTBETCTBEHHO. OTpeIeTUTh MOJTYJIb CKOPO-
CTH | HaIlpaBJICHUE ABMKCHUS KAXKIOTO Iapa MOoCce HEYIPYTroro CTOJIKHOBEHUS.

3amaua 3. C Tenexku maccoit 10 Kr, KOTOpasi IBUXKETCS IO TOPU3OHTAIILHON MPSIMOM CO
CKOpOCThIO 1 M/c, cipbIrnBaeT Mainbuuk Maccoit 40 Kr co CKOpOCThbIO 3 M/C B HAIIPaBIEHUU MPO-
THUBOTIOJIO’)KHOM HAIPABICHUIO IBMKCHUS TEISKKH. OTMpeeuTh CKOPOCTh TEJICKKH cpa3y Mo-
CJIe TIPhDKKA MalIbYHKa.

3agava 4. Teno aBwxkercs mo npsMou. Ilox neilcTBHEM MOCTOSHHON CHIJIbI BEIMUYMHOU
2 H 3a 3 ¢ MOZlyJIb HMITYJIbCA T€Ja YBEITUYHJIICS U CTal paBeH 15 kr-m/c. KakoB nmepBoHavabHBIN
HMITYJIbC TEJI.

4.I/ICCJ'I6,I[OBaHI/IC BaKOHOMepHOCTeﬁ CYXOro TpeHUu:A

3agaua 1. bpycok Maccoil 5 KWJIOrpamMM CKOJIB3UT II0 TOPU3OHTAJIbHOW MOBEPXHOCTH.
Cuna tpeHus ckonbxenus paBHa 20 H. Halinure cuny Tpenus, eciu Macca Opycka yMEHbBIIUTCS
B /IBa pa3a, a KO3((UIMEHT TPEHHUsI OCTAHETCS HEM3MEHHBIM.

3anava 2. Teno cKOIB3UT MO TOPU3OHTAIBHON MIIOCKOCTH. Haiitu koddduiineHt Tpenus,
eciu cwiia TpeHus paBHa S5 H, a cuna naBnenust tena Ha muiockocts — 20 H.

3anava 3. JIbpkHUK Maccoll 60 Kr, MEIOLINil B KOHILIE cilycka ckopocTh 10 M/c, ocTaHas-
nuBaetcs uepes 40 ¢ mocie OKOHYaHUS CITyCKa.

3anava 4. Amuk maccoit 10 KT cTOUT Ha TOpuU3oHTAIBEHOM mony. Koaddumuent tpenus
MEXIy TOJIOM U siuKoM paBeH 0,25. K smmKy B ropu30HTaIBHOM HaIpaBICHUHU MPUKIIAIbIBA-
10T cunty 16 H. CaBunercs nu o ¢ Mecta. KakoBa cuia TpeHus MEXIy SIIUKOM U MOJI0M?

S.I/I3MepeHI/IC KOB(I)CI)I/II_[I/IGHTa MOBEPXHOCTHOT'O HATAKCHUS METOAOM OTPhIBA KOJIbLA

3amaua 1 Tonkoe npoBonoyHoe koibllo K quamerpom 34 MM, MOABEUIEHHOE K MPYXUHE
A c yka3zateneM Z, Iorpyarot B cocyq B ¢ Bonoit. OTMeTuB mosiokeHHne yKaszaress Ha mikaie S,
MEJUIEHHO ONycKaroT cocy. [IpyxuHa npu 3ToMm pactsaruBaerca. B MOMEHT oTpbIBa KOJbla OT
KHUIKOCTH BHOBb OTMEYAIOT TOJIOKEHHE yKa3aTens Ha mkane. Kakoe 3Hauenue kordduimenta
MOBEPXHOCTHOTO HATSKEHUS BOJIbI TMOJIYUYEHO, €CIIM MpYyXHHa pacTsaHyiack Ha 31 mm? XKect-
KocTh npyxxunsl 0,5 H/m.

3amaua 2. C moMompb0 JUHAMOMETpPA MPOBOJIOYHOE KOJIBIIO Maccou 1,5 T u nuameTpom
5 CM OTPBIBAIOT OT MOBEPXHOCTH KUJAKOCTU. JIMHAMOMETpP B MOMEHT OTphIBa Noka3biBaeT 50 MH.
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YeMy paBHO OBEPXHOCTHOE HATSHKEHHUE HKUAKOCTU?

3anmaga 3. Jlns ompenenenus kodp@dUIMEHTa TTOBEPXHOCTHOTO HATSIKEHHS BOJBI OblLiia
UCIIOJIb30BaHa MUIETKA C IUaMETPOM BBIXOJHOTO OTBepcTHs 2 MM. Macca 40 kamnenb okasanach
paBHOii 1,9 1. KakuM mo 3TUM JaHHBIM MOJTYYHTCS 3HAYCHHE KOI(PPHUIMEHTa MOBEPXHOCTHOTO
HATSDKEHUS BOJBI?

6.13y4yeHne n30TepMHUUYECKOTO Mpoliecca

3agava 1. JlaBieHue uaeanbHOro ra3a, Ipu HEM3MEHHOM TeMIlepaType, YBEJIMYHIOCh B 2
paza. Kak u BO CKOJIBKO pa3 U3BMEHUIICA €ro 00bem?

3anaya 2. B ropu30HTaIBHO PACIIONOKEHHOM LIMJIMHAPE HAXOAUTCS UJI€ANbHbIN ra3 npu
atMochepHOM  J1aBICHUU (10°TTa), o0beM Traza B uumaaape 0,0003m3, nomans
ua 0,012M2. Kakylo cuiy HYKHO HPHJIOKHTH YTOOBI yAEp:KMBaTh MOPIIEHb HOCE €ro cMelle-
Hug Ha 0,0375M Brpaso?

3amaua 3. B MuIMHAPUYECKOM COCYE MO MOPIIHEM HAXOIUTCS UACAIbHBIN ra3, JaBje-
uue kotoporo 4-10°I1a u Temnepatypa 300 K. Kax Hamo U3MeHUTH 00bEM Ta3a, He MEHssS ero
TEMIEPATYphl, YTOOBI JaBICHHUE YBEIUYUIOCH /10 0,8-10°I1a?

7.I/I3yquI/Ie a,Z[I/Ia6aTHOFO paciupCHUs ra3oB

3amaua 1. HeoOxoaumo cxkaTh BO3ayX OT 00beMa 102 0° o oobemMa 2 107 M’. Kax BbI-
TOJIHEE CKUMATh: aIna0aTUYECKU UITU U30TEPMHUUECKHU?

3anaya 2. PaccuuTtaTh, BO CKOJIBKO pa3 M3MEHUTCSl YHUCIIO YJApOB, UCIBITHIBAEMBIX |
cM” CTEHKH cocy/ia 3a | ¢ ImpH IBYKPAaTHOM YBEIHUEHHH 00BEMa IBYXaTOMHOIO ra3a B CIIELyIO-
mMX cinydasx: 1) nsobapHoe pacmivpeHue; 2) H30TEPMUUECKOE pacIliupeHue; 3) aquadaTtuueckoe
pacimpeHue.

3amaua 3. J[ByXaTOMHbIT a3 3aHMMaeT obbeM V| = 0,5 11 npn masnenun p;= 0,5 10° ITa.
['a3 cxuMaroT aguabaTHYecKu 10 HEKOTOPOIo JIaBJIeHUsl p; U obobema V», 3aTeM Ipu MOCTOSH-
HOM o0beMe V; OXJaKAaloT 10 IepBOHAYaIbHON TemnepaTypsbl. [Ipu 3ToM 1aBieHue CTaHOBHUT-
Cs PaBHBIM P3= 10° IMa. 1) Haueptute rpaguk storo mporecca; 2) Hailnute o0bem V, U aaBie-
HUE Py.

8.HccnenoBanue XapakTepUCTUK HIEKTPOCTATUYECKOTO OIS
3anava 1. J/[Ba ToueuyHBIX 3apsi/ia B BAKyyMe HaXOASTCSI HA PaCCTOSIHUU 2 CM OT JIpYT JIpy-
ra. C kakoil CUJI0M B3aUMOJEHCTBYIOT 3aps/Ibl, €CIIM UX BEJIMYMHBI COOTBETCTBEHHO PaBHbI -4 1 8

MkKin?

o4
3amaua 2. Kamns maccoit 10™ rpamma HaXOJIUTCS B PABHOBECHH B DJIEKTPHYECKOM TI0JIE
HanpsbkeHHocThio 98 H/Ki. Kaxoii 3apsin umeer xaruis?

3anava 3. Kongencarop eMkocteio 10 Mx® umeet snepruto 2 mJIx. Halitu pazHocTs 1o-
TEHIIMAJIOB Ha OOKJIaZKaX KOHJIEHCATOpa.

9.MccnenoBanue sIBICHUS] B3AUMHOU WHTYKIIAH.

3amaua 1. JIBe KaTymIKu HAMOTaHBI HA OJUH OOMIMI cepaedyHuK. OnpenenuTe ux B3anM-
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HYI0 UHAYKTUBHOCTb, €CJIM IPU CKOPOCTH M3MEHEHMs CUJIbl TOKa B nepBod karymke dl;/dt = 2
A/c Bo BrOpoii katymke uaayiupyercs IJC e - 0,6 B.

3agava 2. Conenoua mmHo 20 cM U AuaMeTpoM 4 CM MMEET IJIOTHYIO TPEXCIOHHYIO
00MoTKy u3 npoBoaa auamerpoMm 0,1 mm. ITo o6moTke conenouaa Teuet Tok 0,1 A. ompenenutsb
HaIPSHKEHHOCTh M MHAYKIIMIO TIOJISI B COJICHOMAC, HWHIYKTUBHOCTD COJICHOMIA, YHEPTHUIO U 00h-
E€MHYIO IJIOTHOCTb SHEPIUH MOJIsl COJICHOU/IA.

3amaua 3. Korna tok 2 MA nojaercs Ha karymky co 100 BUTKkaMu, ¢ HEW CBsi3aH Mar-
HUTHBINA MOTOK BeauuuHo# 0,2 BT6. Halimure caMOMHAYKTUBHOCTh 3TOM KaTYIIKH.

3agava 4. JIa coneHouga ¢ uHAYKTUBHOCTSIMU L;=0,5TH u L,=0,3I'H cOOTBETCTBEHHO,
BCTaBJICHBI JPYT B Jipyra. [[nuHa U ceyeHue CoJeHOUI0B MPAKTUYECKU OJAMHAKOBbIe. Onpenenu-
T€ B3aUMHYIO HHIYKTHBHOCTb COJICHOUIOB.

10.3aK0HOMEPHOCTH 3aTyXaIOUIUX JICKTPOMAarHUTHBIX KOJICOaHMI

3amaua 1. KonebaTenbHbIil KOHTYp COCTOUT M3 KOHJEHcaTopa eMKocThio C=405 nHd, ka-
TYWKHU ¢ UHAYKTUBHOCTBIO L=10 MI'H u conporusnenus R=2 Om. Bo ckoyibKko pa3 yMeHbIINUTCS
Pa3HOCTh MOTEHITMAIOB Ha OOKJIaAKaxX KOHACHCATOpa 3a OJIMH MEePUOo;] KoJieOaHnu?

3amaua 2. KoneGatenbHblii KOHTYp umeeT eMkocTh C=1,1 H® u UHAYKTUBHOCTH L=5
MmI'H. Jlorapudmuueckuii nekpemenT 3aryxanus A=0,05. 3a kakoe BpeMsi BCICICTBHE 3aTyXaHUS
notepsiercst 99% sHepruu KoHrypa?

3anaya 3. Y4acTok 1enu, COCTOSIINUN U3 TIOCIE0BAaTEIbHO COEIMHEHHBIX KOHIEHCATOpa
R=5 OM 1 aKTMBHOIrO CONPOTHUBIIECHHUS], TOAKIIOUNIN K BHEIIHEMY IIEPEMEHHOMY HAIIPSKEHUIO C
ammurynoit U,,=220 B. Ilpu 3TOoM amIuMTysna yCTaHOBHBILIEIOCS TOKAa OKa3ajach pPaBHOM
I, = 10 A. Haiftu pa3nocts (pa3 MKy TOKOM U BHEIIHUM HaIPSHKEHUEM.

11.M3yueHne MHAYKTUBHOCTU U KOHJEHCATOPA B AJIEKTPUUYECKUX LETISIX.
3anava 1. Kakoii 3apsan ycranoButcest Ha koHgeHcatope C émkocThio 1 Mk® mocie 3ambl-

kaHug kmoya K B menu, cxema kotopoit nzo0OpaxkeHna Ha pucynke? [lapamerpsl nenu: U=12 B,
R;1=3 Om, R,=1 Om, R3=2 Om, R,=4 Om. BHyTpeHHee conpoTuBiieHNE OaTapen paBHO HYIIIO.

3anava 2. Karymky ¢ uHayktuBHOCThIO 2 ['H, conepxaiueir 200 BUTKOB momaaso S50
cM? MOMEMAT B OJHOPOJHOE MAarHUTHOE ToJe ¢ MHAyKuueil 60 MTJI, mapamnensHOl ocH Ka-
TymKkd. OOMOTKY KaTyIIKH OXJaKJaroT IO CBEPXIPOBOIIEIO COCTOSHUS, a 3aTeM MOBOpayu-
BalOT KaTylKy Ha 60°. Kakoli CHIbI TOK BOSHUKHET B KaTyIlIKe?
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3amaua 3. B cxeme, n300paxEHHOM Ha pUCYHKE, EMKOCTb OaTrapen KOHJCHCATOPOB HE
M3MEHsIeTCs NpuU 3aMbikaHuu Kirovya K. Onpenenure éMKkocTh KoHAeHcaTtopa C.

C 2C

|
-
e

12.13y4eHne 3aKOHOB T€OMETPUYECKON ONTUKHU

3amava 1. [1mockoe 3epkano MoBepHYIH HA yrojl o = 17° BOKpyT ocu, JexKaIiel B II0c-
KOCTH 3epkajiia. Ha kakoil yroi § moBepHETCS OTPaKEHHBIN OT 3epKaJia JIyd, €ClId HallpaBICHHE
MAIAFOIIETO JTyda OCTAIOCh HEM3MEHHBIM?

3amaua 2. Onpeaenure, Ha KaKOW yroj 6 OTKJIOHSIETCS CBETOBOM JIyd OT CBOETO MEpPBOHA-
YaJbHOTO HAINPaBJICHUS MIPH MIEPEXO0JIC U3 BO3AyXa B BOJY, €CIIU YIoJI NajieHus a = 75°.

3amaua 3. Onpenenure, BO CKOJIBKO pa3 UCTUHHAS ITyOHHA BOAOEMA OOJbIIE KaXKyIlIeH-
Csl, €CJIM CMOTPETH 110 BEPTUKAIHN BHU3.

13.0mnpenenenne XxapakTepUCTUK JIMH3 PA3JIMYHOTO TUTIA

3amaua 1. U3o0Opaxenue npeamera umeet BeicoTy H=2 cm. Kakoe dokycHoe paccTosiHre
F nomkHa MMETh JIMH3a, PaciooKEHHAst Ha PACCTOSIHUU f=3 M OT 9KpaHa, YTOObI H300paKeHHE
JAHHOTO TpeIMeTa Ha 3KpaHe umeno BeicoTy h=0,9 m?

3amaua 2. YenoBek 4uTaeT KHUTY, JAepiKa ee Ha pacctosHuu 50 cMm oT a3, Ecnu 310 most
HETO pacCTOsIHUE HAWTy4IIero BUICHUS, TO KaKOWH ONTUYECKOM CUITBI OUKH MO3BOJISAT €My YHTATh
KHUTY Ha pacCTOSIHUM 25 cMm?

3amaua 3. Ha pucyHke moka3aH XoJ Jydeld OT TOYEYHOTO0 MCTOYHHMKA CBETa S 4epe3 TOH-
Kyto muH3y. KakoBa ontuueckasi cuiia 3Toi JIMH3bI?

20 cMm

>

3anaya 4. [Ipeamer BbIcOTOM 3 caHTUMETpa HaAXOAUTCSA Ha paccTossHuU 40 caHTUMETPOB
0T cobuparoleil TOHKON JUH3bl. OnpeenuTh BEICOTY N300paskeHus], €CIIU N3BECTHO, YTO ONTH-
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YecKasi CHJIa JIMH3bI COCTABIISET 4 TUONTPHUH.
14.0npenenenyie IIUHBI BOJHBI CBETa

3anaga 1. B onbite FOHra mo audpakiuu CBETOBBIX BOJH PACCTOSIHHE MEXIy miensmu d
= 0,07 MM, a pacCTOsIHHE OT JABOWHOMW mmienu 110 3kpaHa D = 2m. [Ipu ocBemenun npudopa 3e-
JICHHBIM CBETOM PACCTOSTHHE MEXKY COCEIHUMHU CBETIBIMU TUMPAKITMOHHBIMY TOJI0OCAMHU OKa3a-
70ch paBHBIM Ah = 16 Mm. OnipeniesTuTe JJIMHY BOJIHBI.

3amaua 2. Ha skpaHe HaOurogaercs CHEKTp C MOMOUIbIO AU(PAKIMOHHON peIIeTKH,
umerouieit 500 wrpuxoB Ha MuuMeTp. Paccrosiaue ot pemerku 10 3xpana 40 cm. CnexTpainb-
Hasl JIMHUS B CIIEKTPE MEPBOI0 MOpsAKA HaXOJUTCA Ha PAacCTOSHUU a=9 CM OT LIEHTpa dKpaHa.
Onpenenute ATUHY BOJTHBI HAOIIOIAEMOM CIIEKTPAIbHON JIMHUH.

15. UccnenoBanue nupakiilnOHHON PEIIETKH.

3amaua 1. JIudpakimonHas pemeTka pacioioKeHa MmapaiebHO SKpaHy Ha PacCTOSHUN
0,75 m ot Hero. OnpeaenuTe KOJIMYECTBO IITPUXOB HA | MM I 3TOH TU(PPAKITMOHHOW pelIeT-
KH, €CJIM IIPU HOPMAJIbHOM TaJI€HUU Ha HEEe CBETOBOTO My4Ka ¢ JIUHOM BoJHBI 400 HM mepBbIi
TUGPaKIIUOHHBIN MaKCUMYM Ha SKpaHE HAaXOJUTCS HAa PACCTOSHUU 3 CM OT LIEHTPaJIbHOU CBET-
JIOH TTOJIOCHI.

3amauda 2. CBeT ¢ IMHOM BOJHBI A=5461 aHrcTpem majaeT HOPMaIbHO HA TUPPAKIIMOH-
Hyl0 pewmérky. OnHOMY U3 TJIaBHBIX JU(PPAKIMOHHBIX MAaKCHMYMOB COOTBETCTBYET yrojl M-
¢dpakuum 35°, a HaMOOIBIINI TOPSIOK HAOIIOAAEMOT0 CrieKTpa paBeH 5. Halaure nepuoxa nan-
HOM PElIETKH.

Cmpaska: 1 anrcrpem = 1077w

3amaua 3. /ludpakiroHHas pelleTKa, MoCcTossHHas KoTopoi paBHa 0,004 MM, ocBelaeTcs
CBETOM ¢ JUIMHOM BoJHBI 687 HM. [log KakuM yriioM K pelieTke Hy>KHO IIPOBOAUTH HAOII0IeHHE,
4TOOBI BUJETh U300PAKEHHE CIIEKTPa BTOPOTO TOpsiIKa?

16.13yuenue 3ak0HOB (OTOIIEKTPUUECKOTO A PexTa

3anaua 1. POTOH C JUIMHOW BOJHBI, COOTBETCTBYIOMIEH KpacHOH rpanune ¢porodpdekra,
BBIOMBAET 3JICKTPOH M3 METAUTMYECKOH TUIACTHHKH (KaTo/a), IOMEIIEHHOH B COCY/I, U3 KOTOPO-
ro OTKa4aH BO3/1yX. DJIEKTPOH Pa3rOHIETCs OJHOPOAHBIM AJIEKTPHUUECKUM I10JIEM HAIPSKEHHO-
ctbio E=5 - 10?B/m. Kakoii myTh mponeTen B 3TOM 3JIEKTPUYECKOM IOJE SIEKTPOH, €ClIU OH
npuo6pen ckopocTh v = 3 + 10°m/c? Pensarusucrckue 3 (eKThl He yIHTHIBATS.

3amaua 2. [Ipu o0ayuyeHnH METAUTMYECKON TVIACTUHKU KBAaHTAaMHU CBETa ¢ dHepruei 3 5B
U3 Hee BBIOMBAIOTCS DJIEKTPOHBI, KOTOPBIE MPOXOAAT YCKOPSIOIIYI0 pa3HOCTh MmoTeHiuanos U.
PaboTa BbIXOa 37EKTPOHOB U3 MeTalll Ay, =2 3B. Onpenenute yCKOpAIOUIYIO pa3HOCTh MOTEH-
manoB U, eciu MakcuMasbHas SHEPIUs YCKOPEHHBIX 3JIEKTPOHOB E. paBHaA yJIBOCHHOM SHEprun
(OTOHOB, BHIOMBAIOIINX UX U3 METaJIa.

3anaua 3. KpacHas rpanuna ¢otoaddexra ans Bemiectsa porokarona Ag=290 um. Ilpu
00JIy4eHUH KaToja CBETOM C JJIMHON BOJIHBI A (JOTOTOK MpEKpalaeTcs Mpy HANPSHKEHUN MEXITY
anojoM u karogom U=1,5 B. Onpenenute nauHy BOJHBI A.

17.13yuenne 3aKOHOB TEIIOBOTO U3JIY4ECHHUS

3amaua 1. Haittu Temneparypy T meuu, eciii U3BECTHO, YTO M3JyYCHHUE U3 OTBEPCTHS B
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Hell mromansio S=6,1 cM” uMeer momHocTs N=34,6 Br. W3nydyeHne cuuTarh OJM3KUM K HU3ITY-
YEHUIO a0COJIFOTHO YEPHOT'O TeIa.

3agaya 2. Kakyoo sHepreTuyecKkyr CBETUMOCTh R', uMmeer 3aTBepaeBuinii cBunen? OT-
HOIIIEHUE YHEPTeTUUYECKUX CBETHMOCTEH CBUHIIA U a0COJTIOTHO YEPHOTO TeNa JUIs TaHHOW TeM-
nepatypsl k=0,6.

3anayva 3. [Ipuaumas, yto ConHIE U3Iy4daeT KaK YEPHOE TEJIO, BBIYMCIUTD €r0 YHEPreTH-
4eCKyl0 CBETUMOCTb M. 1 Temneparypy T ero nmoBepxHocTd. COJHEUHBIM JTUCK BUIEH C 3€MJIU
nox yriom 9=32°. Conreunas nocrosuaas C=1,4 kJlx/(m>-c).

IIpoBepka BBINOJHEHHUSI CAMOCTOSITEIbHON padoThl. CamMocTosATeNbHAs pabdoTa Ha-
IpaBJieHa Ha CAMOCTOATEIHHOE OCBOCHUE U 3aKPEIICHHE PE3yIbTaTOB 00yUEHUSI.

CamocTosTenbHas MOArOTOBKA OOYYaIOUIUXCS M0 JUCHUIUIMHE MPEIIoiaraeT Cleayro-
mye BUAbI U (POPMBI PabOTHI:

o Cucmemamuueckas npopabomxka KOHCNeKmMo8 3aHamull, y4eOHol U CneyualbHol mexHuye-
CKOU 1Umepamypbi.

o CamocmosamenvbHoe uzyieHue Mamepuaild U KOHCHeKMuposanue i1eKyuli no y4eoHoll u cne-
YUATbHOU MEeXHUYeCKOoU aumepamype.

e Hanucanue u 3awuma 0oxknada, n0020MosKa K coodweHuro unu becede Ha 3aHAMUU NO 3d-
O0anHOU npenooasamesnem meme.

e Buinonnenue pacuemmvix 3a0aHUlL.

o  Ogopmnenue omuemos no 1a60pAMOPHLIM U NPAKMUYECKUM pabomam, u n0020MmoeKa K ux
3awume.

IIpoBepka BBHINOJHEHHS KOHTPOJbHBIX pador. KoHTponbHas paboTa IMpOBOIUTCS C
LENbI0 PE3yNbTaTOB O0YYEHUS U TMOCIEIYIOIIEro aHalu3a TUIMUYHBIX OLUIMOOK M 3aTpyTHEHUI
o0Oyyaroluxcsi B KOHIE U3y4eHHs] TeMbl WK pas3zaena. CoriacHO KalleHAapHO-TEMAaTUYECKOMY
IUTaHY TUCUUTUIHHBI IPEyCMOTPEHO MPOBEACHUE CIEIYIOMINX KOHTPOJIbHBIX padoT:

KonTponbnas padot Nel no pazpeny «MexaHuka»

Kontponsnas padot Ne2 no pazneny «MonekynsipHas Gu3MKa U TEPMOAMHAMUKA

Kontponbnas padot Ne4 no pazneny «JIeKTpOIMHAMUKAY)

KontponsHast padot Ne3 no pazneny «Konebanust 1 BOJIHBI»

KonTponbnast padot NeS no pasaeny «Ontuxa

KontponsHas padot Neb no pazneny «71eMeHTbI KBAHTOBOW (DU3UKN»

KoHnTpoabHbIe padoThI
KonTtpoabHas padora Nel mo pazneay «Mexannka»

Bapuanr 1

Yacth A

Al. M3MeHeHHE CKOPOCTHM Tejla MacCoi 2 Kr, OBHKYHIErocs MO ocH VsonmceiBaerca (hOpMyIioi

Vx = Vox + ayxt e Voy = 8 M / c,dx = —2 ™ / (32, I — Bpems B cekyHax. KakoBa KnHeTHUYECKas
SHEpTHs TeJa Yepes 3 ¢ mocie Hadana orcuera Bpemenu? (OTBET maiTe B IHKOYIISIX. )

A2. SIyK TSHYT 1O 3€MJIE 3a BEPEBKY 10 TOPM30HTAILHON OKpy)HOCTH tmmHoi [ — 60 Mc noctosn-
HOI1 110 MOJIYJII0O CKOPOCTHI0. PaGoTa CHIIBI TATM 3a OJMH 000pOT Mo oKpyxkHoctH A = 3 K,Z[)KHeMy
paBeH MOAYJb CHJIBI TPEHUSI, JCHCTBYIOIICH Ha AWK CO CTOPOHBI 3eMIIN?

A3. Tank BiKercst co ckopoctbio V| = 18 KM/ 4.a rpysosuk co ckopoctsio V2 = 72 KM /9.Mac-
ca tanka m = 36000 xr.OTHOImEHNE BeIUUMHBI MMITYJIbCA TAHKA K BEJIMYMHE MMITYJbCa TPY30BUKA
paBHo 2,25. Uemy paBHa macca rpy3oBuka? (OTBET JaiTe B KMJIOrpaMMax. )

Ad. Baron maccoii 30 T, ABIXKYITUICS CO CKOPOCTHIO 2 M/C TIO TOPU30HTAIBHOMY YYaCTKY JOPOTH, CTaj-
KHBAETCS C TOMOIIIbIO aBTOCIEIKU C HEMOJABMKHOHN 1uiatdopmoii maccoit 20 1. Uemy paBHaA CKO-
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POCTH COBMECTHOTO JIBIKCHUS BaroHa ¥ IiaThopmbl?

AS. Onpenenure cuiy (B H), mon melictBreM KOTOpOH TiepeMeniaeTcs Tpy3, €ClId Ha KaKIble 5 M IyTH
3atpaunBaercs 2150 [ix sueprun. Cuna neiictByer mox yrioMm 60° Kk HATIPABICHHIO IBIKCHUSL.

A6. JlBa Tena MaccaM# m; U M, IBUTAINCH HABCTPEUY APYT IAPYTY CO CKOPOCTSIMH COOTBETCTBEHHO 4 M/C
u 20 M/c U B pe3ynbrate abCOMOTHO YHPYroro yAapa oOMEHSUIHCh CKOpocTsMH. KakoBO COOTHOIIEHHE
MaccC JTHUX T m;/my,.

Yacts B

B 1. YcTaHOBUTE COOTBETCTBUEC MEXKY Ha3BaHHSIMH (POPMYJ, OTHOCSAIIMXCS K 3aKOHAM COXPaHCHHWS, U
camMumMu (popMmyamu.

HA3BAHUSA ®OPMYJI DOOPMYJIbI
A. 3aKOH COXpaHEHHsI UMITyJIbCca mo?
1. >
b. Mexanundeckas pabota 2. F-s-cosa
B. 3akoH coxpaHeHUS YHEPTHH 3. E,1+Eq=En+Ew
I'. IlorenmmanbHas SHeprus aedop- kx?
MUPOBaHHOW MPYKHHBI 4. N

5. mo, + mo, +...=mv/ +mv, +...

A b B I

B2. Teno maccoit 1 kr, OpoIeHHOE ¢ BHIIIKK B TOPU30HTAILHOM HampaBlIeHHH O CKOpocThio 20 M/c, de-
pe3 3 ¢ ynano Ha 3emitro. Kunetnueckas 3Heprust Tejia B MOMEHT yAapa O 3eMJII0 paBHa ...JJx.

Yacte C

C1. Ot ynapa xompa maccoit 450 Kr, magaromiero ¢ BEICOTH 5 M, cBas Maccoi 150 Kr morpyskaercs B
rpyHT. OmpenennTb CKOPOCTh, KOTOPYIO MPUOOPETET cBask B pe3yibTaTe ynapa, CYUTas ero abCOJIFOTHO
yrnpyruM. M3mMeHeHreM NOTeHIUATFHON SHEPTHU CBaK PEHEOPEYb.

Bapuanr 2

Yacth A

Al. CamocBal Maccoil m1( NpH JABWKEHMH Ha IIyTH K Kapbepy MMEET KHMHETHYECKYI DHEPIUIo

25- 10° /K KakoBa ero KuHeTHuecKast SHEprHs MOCHE 3arpy3KH, eCIIH OH JBHTAICS C MPEKHEH CKOPO-
CThIO, @ Macca ero yBellm4miach B 2 pasa?

A2, Jlebeaka paBHOMEPHO TTOJHUMAET Tpy3 Maccoi 200 KT Ha BBICOTY 3 M 3a 5 ¢. KakoBa MOIIHOCTE JBU-
rarenst neGenxn? (OTBeT B BaTTax.) YCKOpPEeHHEe CBOOOIHOTO aeH s PHHATH paBHBIM 10 m/c”.

A3. AsromoGmib aBmkercs co ckopocteio V] = 90 KM / 9,2 MOTOIHMKI CO CKOPOCTBIO

vo = 180 KM / Y.Macca morouukina 7 = 500 Kr.OTHOLIEHHE HUMITYIIbCa aBTOMOOMIS K UMITYJIbCY
MoToUHUKJa paBHO 1,5. Uemy paBHa Macca aBToMoOmisi? (OTBET MpUBEIUTE B KWIOTPaMMax.)

Ad. Baron maccoit 60 T, IBUXKYIIHMICS CO CKOPOCTBIO 4 M/C 110 TOPU30HTAILHOMY IyTH, CTAJIKUBAETCS C
HENOIBMKHOH Tutatdopmoit Mmaccoit 40 1. YUeMy paBHa CKOPOCTh COBMECTHOT'O JIBM)KCHHUS BaroHA U TUIAT-
bopmbI?

AS5. Onpegnenure koadduirieHT xxecTkocTH NpyxuHbI (B H/M), ecn nipu ee cxxatun Ha 24 cM, oHa o0Jia-
naet sHeprueit 1,44 JIx.

A6. Teno maccoii 2 kr OpoOLICHO MOJ YIJIOM K TOPU30HTY € HadaJdbHOH ckopocThio 20 M/c. MakcuManb-
Has BBICOTA MojrbeMa Tena 5 M. OnpeenuTh KHHETHYECKYI0 SHEPTHIO TeJla B BRICIIEH TOUYKE MObEMa.

Yacts B

B1. YcraHoBuTe COOTBETCTBUE MEX/Y Ha3BaHUSMH (OPMYII, OTHOCSAIIMXCS K 3aKOHAM COXpaHEHUs, U
camMumMu (popmymnamu.
HA3BAHUSA ®OPMYJI OOPMYJIbI
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2
A. Mexanmndeckast paboTa mo

1.
2
b. 3akoH coxpaHeHus 3HEPrUn 2. F-s-cosa
B. 3akon coxpaHeHHUs UMITyJIbCa 3. Eu+Eq=Ep+Ee
I'. lloTennumanpHas 3Heprus aeGopMUpO- kx?
BaHHOW TMPYKUHBI 4. T

5. mo, + mo, +...=mo| +mo, +...

A b B I

B2. Mexny mapom Maccod 2 Kr, KHHETHYecKas sHeprus kotoporo 1 J[x, u mapom maccoii 1 kr, Haxo-
JSIIAMCSI B TTIOKOE MPOU30ILIO0 a0COMIOTHO HEYMPYroe IeHTpalbHOe coyaapeHue. VisMeHeHne nMmynbca
MEpBOro Iapa B pe3ylibTaTe yaapa paBHO KI-M/C.

Yacte C

C1. Ilyns maccoit 20 T, UMeOMmAs TOPU3OHTAIBHYI0 CKOpOCcTh 860 M/c, momamaeT B JEPEBSIHHBIN
Opycok mMaccolt 5 Kr, JIexaluii Ha TIoJTy, U MpoOuBaeT ero. OnpeaenuTs CPETHIO CHITY COMPOTHBICHUSI
JBWKEHUIO ITyJTH B OpyCKe, CITU MyJisl BbUIETAeT U3 Hero co cKopocThio 510 M/c. TommuHa Opycka 25 cM.
Tpenunem Opycka o 1Mo npeHeOpeys.

KonTpoannas padota Ne 2 o pazgeny «MoaekyasspHas Gpu3nKa 1 TEPMOAUHAMHKA)
Konrponbnas pabota

Bapuanr 1
1. MoHO T B IMHKOBOM COCYJI€ PacIIaBUTh almfoMuHUI? OTBET 000CHYMHTE.
2. Kakoe Koi1m4ecTBO TEIUIOTHI BBIACIUTCSA MPH KOHICHCAIIMK BOASHOTO CTOTPAyCHOTO IMapa Maccou S5
Kr?
3. Kakoe Konmn4ecTBO TeIJIOTHI BEIACIUTCS MIPHU KPUCTAJUTA3ANNN U OXJIAXKIEHUH 1,5 KT 4yryHa 10 TeM-
nepatyps 20°C?
4., Kakoe KOJIMUYECTBO TEIUIOTH HEOOXOIUMO JJIsi HarpeBaHMsl A JFOMUHUEBOM JIOKKH Maccoit 50 T Ha
50°C?
5. B xene3nsrit kotén Maccoii 10 xr HanuTa Boia Maccoit 20 kr. Kakoe KOJIH4ecTBO TETUIOTHI HYKHO TIe-
peaTh KOTITy C BOJIOI JUIsl M3MEHEHHUs MX TemmepaTypsl ot 10 o 100°C?
6. CKOJIBKO KepoCHHa Ha/l0 CKeub, YTOOBI HarpeTh 3 Kr BoAsl Ha 46 °C? Cuutark, YTO BCS SHEPTUSs, BbI-
JISICHHAs TIPY CTOPaHUM KEPOCHHA, UIET Ha HarpeBaHUE BOJIbI.
7. Kakoe KoJM4YeCcTBO TEILIOThI TOTPEOYETCs, YTOOBI B META/NINYECKOM daliHuKe Maccor 700 T BCKUIIs-
TUTH 2 KT BojbI? [lepBOHAYaNbHO YafHUK ¢ BOI0M uMenu Temmeparypy 20°C. Y penbHas TEII0eMKOCTb
meraina 51,52 kJx/kr-"C
8. Bomy mpu Temmnepatype 25°C cMmemanu ¢ Boxoii ¢ Bozoii ipu temmepatype 90°C. Omnpenenre 0THO-
IIIEHHE MACChI XOJIOIHOI BOJIbI K Macce ropsideil BOIbI, eCITH yCTaHOBHBIIAsiCS TeMrepaTypa pasta 40°C.
Bapuanr 2
1. MoxHO 11 B OyMa>KHOM COCYy/i€ BCKUIISATUTB Boay? OTBEeT 00OCHYHTE.
2. Kakoe KOJIMYeCTBO TEMIOThI HEOOXOIMMO JUTS HCIIAPEHHsT BOBI Maccoi Skr mpu t=100"C?
3. Kakoe KoIM4ecTBO TeIJIOTHI BEIICIUTCS MTPH KPUCTAJUTH3ANNY U OXJIAXKISHUH 3 KT IWHKA JI0 TeMIIe-
patyps 20°C?
4. Kakoe KOJMYECTBO TEIUIOThI BHIIENSETCS MPH OXJIaXIHHHN Ibaa Maccoii 200 r ot 0°C o -10°C?
V nenbHas TeroeMKocThb 1baa = 2100 Jhx/(kr-"C).
5. Kakoe konnuecTBO TeII0Thl HEOOXOUMO JJIsl HAarpeBaHUs BOJIBI, Macca KOTOPOH 5 KT OT 20°C 10
100°C B anroMuHIEBOI KacTprone Maccoii 800 1?2
6. CkoJbko J1poB Hao cxedb B redke ¢ KI1J] 40%, utoOs! ojyuuts u3 200 Kr cHera, B3ATOrO MPH TeM-
neparype -10°C, Boay mpu 20°C?
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7. Kakoe KoIm4ecTBO TEIUIOTHI MTOTpeOyeTcsl, 9TOOBI B METAITMIECKOM JaiiHuke Maccoit S00 r BCKuis-
TUTH 1, 2 X BombI? IlepBoHaYabHO YaHUK ¢ BOJOM uMmenn teMiiepaTypy 20°C. Y nenpHas Terioem-
KOCTh MeTasuta 336 KI[)K/KF‘OC
8. Bomy mpu temmeparype 12°C cmermanu ¢ Booii ¢ Bogoii pu Temmepatype 100°C. Onpenenute o1-
HOIIIEHNE MACCHI XOJIOAHON BOJBI K MACCe TOPSYEH BOMIBI, €CIIH yCTAHOBHBINASCS TEMIIEpaTypa paBHa
50°C.
Bapuant 3
1. MOHO 711 Ha TOJCTOCTEHHOI MEIHON CKOBOPOJE NPU KOMHATHOM TeMIepaType NPEBPATUTD B JIE]
100 r Bos ipu Temnepatype 0°C 3a 10munyT. OTBET OGOCHYIITE.
2. Kakoe KOJIM4ecTBO TEIUIOTHI BBLACIHUTCS MPH KOHJCHCAIIMH MapOB CIIUPTa Maccoi Skr?
3. Kakoe KOIM4eCcTBO TEIUIOTHI BBIACIUTCS MIPHU KPUCTAIUTM3AUH U OXJIAKICHUH 2 KT 0JI0Ba JI0 TeMIepa-
Typs1 20°C?
4. Kakoe KOIMYECTBO TEIUIOTHI BBIIEIAETCS MPH OXIAKICHHH BOABI Maccoit 100 r ot 90 mo 20°C?
V fiebHast TeroeMKocTs Bobl = 4200 Jix/(kr-°C).
5. Kakoe KoamdecTBO TEIIOTEI He00X0auMo, 9To0sI HarpeTsb 1 11 Boasl ot 20°C mo 100°C? Boga marpe-
BaeTCs B aIFOMHHHMEBOM KacTproiie Maccoit 200 r. TermIoBeIMU TOTEPSIMH TTPEHEOPEUb.
6. CKOJBKO CIIUPTA HAJ0 CKEUb, YTOOBI HArPEeTh BOAY Maccoi 2 kr Ha 29°C? CuuTarth, 4TO BCSI SHEPTHS,
BbI JICJICHHAS TIPY CTOPAaHUH CIIMPTA, UAET Ha HarpeBaHUE BOJIBL.
7. Kakoe KoIr4ecTBO TEIUIOTHI MTOTpeOyeTcsl, 9TOOBI B METAIIMIECKOM JaiiHuke Maccoit 600 T BCKuIIs-
tuth 1,5 kr Bob1? IlepBoHauanpHO yaitHUK ¢ BoAod umenu temmepatypy 20°C. Y nenapHast TeII0EMKOCTh
meramta 656 kJlx/kr-"C
8. Boay npu temmeparype 18°C cmernanu ¢ Bozioii ¢ Booii nipu Temnepatype 95°C. Onpe/enure 0THO-
IIIEHHE MACChI XOJNOAHOI BOJIbI K Macce ropsiaeil BOIbI, eC/IH yCTAHOBHBIIAsCS TeMrepaTypa pasna 60°C.
Bapuant 4
1. MOHO JTH HCTIAPUTh KMIATOK IPH TeMIIepaType OKpyskaromiero Bo3ayxa -50°C? Oteet ofocHyiire.
2. Kaxoe konmnuecTBO TeIuIoThl HeOOXO0JUMO TSl UCTIAPEHHMSI CITUPTa Maccou 2,5 Kr?
3. Kakoe KonMuecTBO TEIUIOTH! BELACIUTCS P KPUCTAJUTH3AIMN U OXJIKIEeHUH 1,2 KT JKeje3a J0 TeM-
nepatyps 20°C?
4. Kaxoe KOJIMYECTBO TETUIOTHI BBIJICIUTCS IPU KOHJEHCANUY 2 KT TIapa, B3STOTO MPH TeMIepaType Ku-
TICHUS, U TIOCJISIYIOIIero oxXJIaxaeHus Bobl 10 40 °C npu HOpMaIbHOM aTMOC(HEPHOM JIaBJICHUU?
5. Kakoe KOJIMYeCTBO TEILIOThl HEOOXOINMO JUTS HATPEBAHHS CTAIBHOI AeTanu Maccoit 500 T Ha 20°C?
6. Kaxoe xonmmuectBo 6eH3MHA TOTPeOyeTCs, 9TOOBI B METAITNYECKOM daitHuKe Maccoit 700 T BCKUTIA-
TUTH 2 KT BOABI?
7. Kakoe KOJIM4YeCTBO TEILIOThI TOTPEOYETCs, YTOOBI B META/UNINYECKOM daliHuKe Maccor 800 T BCKUIIs-
TUTh 1,4 Kr BoabI? IlepBoHavanbHO YaliHUK ¢ BoJoW nMmenu temnepatypy 20°C. ¥V aenpHas TEII0EMKOCTb
meraita 726 k/lx/kr-"C
8. Boay npu temmeparype 22°C cMemmanu ¢ Bojioii ¢ Boj1oii mpu Temnepatype 98°C. Onpenenure oTHO-
IIEHHE MACCHI XOJIOJHOM BOJIBI K MAcCe Topsiueil BOJIbI, €C/IH yCTaHOBUBIIAsCS TeMieparypa pasHa 55°C.

Bannel 3a oTBeThI: 1 Bopoc 1 6ai, 2-8 3amaun — 2 6anna 3a npaBuibHoOe penienue; (-1 6at) — cHuMa-
€TCs 32 OIIMOKU B PACYETHOM YacTH

11-15 GanymoB — OTIANYHO

7-10 6amIoB — XOpOIIo

4-6 6aJIOB — YIOBIETBOPUTEIHLHO

3 Oayuta 1 MeHee - HeyIOBJIETBOPHTEILHO

[IpaBuiibHBIE OTBETHI

1 BapuaHt 2 BapuaHT
1. Her, T.K. t,, INHKA MEHBbILE t,,, AIIOMUHUA, T.€. 1. MOXHO, m.K. menioemKocms 600bl guliie
[IUHKOBBIN COCY/I PACIIJIaBUTCS PaHbIIE menaoemMKkocmu bymazu, oymaza He cmodicem
Hazpemuvcsi 00 MeMnepamypuvl 60320PaHUSL
2. 11,5 MIx 2. 11,28 MJIx
3. 1,1658 M/ x 3. 490,37 M/ x
4. 797,4 M]Ix 4. 4200 [Ix
5. 797,4 MJIx 5. 1,74 MIx
6. 0,0135 xr 6. 22,09 xr



7. 3,557 xJIx 7. 13,84 MJx

8. 0,77 8. 0,56
3 BapHaHT 4 BapuaHT
1. Hert, T.x. y Menu OonbIuit KO3 GUITHESHT 1. Ecau pe3ko yBeIUYUTD IUIONIAb UCTIAPEHHUS,
YAETHHON TETNTOEMKOCTH, YeM Y BOJBI BBITNIECHYB BOJY C OOJBIION CKOPOCTHIO
2. 5500 xJIx 2. 2,75 10° Ix
3. Q,=96,672 M/Ix 3. 824,51 MIx
4. 29,4 x]Ix 4. 5,02 MJIx
5. 350,35 x/lx 5. 5000 x/Ix
6. 0,00696 xr 6. 0,652 xr
7. 547,06 xJx 7. 46,934 Mlx

KonTpoubHnas padora Ne3 no pasaeny «JIeKTpOMarHeTu3sM»

I Bapuant
VYyactok nmpoBogHuKa AauHONW 10 cM HaX0AUTCSA B MAarHUTHOM 1ose uHaykiue 50 mTo.
Cwta 3IeKTPUYECKOTO TOKA, MPOTEKAIOIIETo 1o nmpoBoaHKKY, 10 A. Kakyro padoty co-
BepIlaeT cujia AMIepa npu rnepemMeleHuy IpoBOIHMKA Ha 8 CM B HallpaBJI€HUU CBOETO
nerctBust? [IpoBOIHUK paciosiokeH NEPICHAUKYISAPHO JIMHUSIM MarHUTHOW WHIYKIUU.
DIIEKTPOH ABUKETCS MO OKPYKHOCTU paguycoM 4 MM NEPIEHIUKYIIPHO K IUHUSAM HUH-
JTYKIIUWA OJHOPOJHOTO MarHUTHOTO 1oJist. CKOPOCTh 3JIEKTPOHA paBHa 3,5: 10° m/c. Pac-
CUMTANTE UHAYKIIMIO MAarHUTHOTO TOJIA.
OIIpe/IeTHTh CHITY TOKA, IIPOTEKAIOIIIEro 110 ITOCKOMY KOHTYPY ILTOMABI0 5 CM?, HAX0-
JSAIIEMYCS] B OTHOPOJITHOM MarHUTHOM 1noJje ¢ unaykuueit 0,5 Ti, eciiu MakcuMaibHbII
MEXaHHUYECKUH MOMEHT, JCHCTBYIOIIUI CO CTOPOHBI MoJIs, paBeH 0,25 MmH M.
EKTPOH M TPOTOH, ABUTAsCh ¢ CKOpocThio 4 10° M/c, BISTAIOT B OJHOPOIHOE MATHHT-
HOE 1oJie MHAYKuuen 75 MTi nepneHaAuKyasspHoO JIMHUSAM UHAYKUKUHA. Bo CKOJIBKO pa3
OTJIMYAIOTCS PAUyChl KPUBU3HBI UX TPACKTOPHIL?
[Monmxaromuii Tpanchopmarop ¢ kodpduimenTom Tpanchopmannu 10 BKIIOUEH B CETh
¢ Hanpspkenuem 127 B. ConpoTtuBienue BropuyHoit 0o0MoTku 2 Om, cuiia Toka 3 A. Om-
penenuTh HapsHKEHUE Ha KJIIeMMaX BTOPUYHOM 00MOTKH. [loTepsimu sHEpruu B mepBUY-
HOI 00MOTKe npeHeOpeyb
Ha nnanere X mastauk amuHoi 1400 MM coBepriaeT kosebanus ¢ yactoror 31'. Kako-
BO YCKOpPEHHE CBOOOHOTO MaJIeHHsI Ha I1aHeTe?

I Bapuant
B BepTHKaIbHOM OJJHOPOAHOM MAarHMUTHOM TOJIE HA JBYX TOHKUX HUTAX IMOJBE-
IIEH TOPU30HTAIBHO MPOBOAHUK JinHOM 20 cM u maccou 20,4 r. Uuaykuusa mar-
HUTHOTO noJist paBHa 0,5 Tn. Ha kakoid yros oT BepTHKaIu OTKIOHSTCS HUTH, €C-
JIM cuJia TOKa B IPOBOJIHUKE paBHa 2 A?
[IpoTOH ABUKETCS MO OKPYKHOCTH PaInycoM 14 MM NEPNEHIUKYISIPHO K JIUHUSM
MHIYKUIAHA OAHOPOAHOTO MAarHUTHOTO NoJist. CKOPOCTh 3JIEKTPOHA PaBHA
3,5-10° m/c. PaccunTaiiTe HHIYKIMIO MATHUTHOTO TIOJISI.
N3 mpoBosioku qiiuHoM 20 cM caenany KBaJIpaTHbIM KOHTYp. Berauciaure makcu-
MaJIbHBIWA BPAILAKOIINNA MOMEHT CUJI, JEUCTBYIOIINN HA KOHTYp, IOMEIIEHHBINA B
MarautHoe nosie ¢ uaaykmuei 0,1 T [To koHTYpy Teuet Tok 2 A.
Hanpspkenue B nepBuuyHOi oOMoTke TpancopmaTopa 120 B. Kakoe HanpsixeHue
BO BTOPUYHOM IIEMH, €CIIM NEPBUYHAS KaTylliKa coaep>XuT 100 BUTKOB, a BTOpHUY-
Hast 10007 [ToTepssmu sHEpTrUN IpeHEOPEYb.
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5. JIBa mpoOTOHA, IBUTAsICh C CKOPOCTHIO 4 10° m/c u 5 10° M/C, BIETAIOT B OJHOPO/I-
HOE€ MarHUTHOE 10JIE UHAYKUMEN 75 M T NepreHAUKYIAPHO JIMHUAM UHIYKIUU.
Paccunraiite paguycsl KpUBU3HBI UX TPACKTOPHIA?

6. Ha muianere masTHHK coBepiaet kojebanus ¢ nepuoaom 1,25 c. Kakoso
YCKOpEeHHE CBOOOHOTO MMaICHUs Ha TJIaHETE, €CIIU JUTHHA MasTHUKA 1,25 m?

KourposbHasi pagora Ne4 no pazgeny «KosieOaHusi 1 BOJTHbI»

Bapuanrt 1

Yacts A
Buvibepume ooun eeprwiii omeem.
1. Uro sBIsETCS OCHOBHBIM MPU3HAKOM KOJIEOATETHHOTO JBUKCHHUS?
1) u3MEHEeHHe CKOPOCTHU Tella C TeYCHHUEM BpPEMEHHU 2) U3MEHEHUE YCKOPEHHs Teja C Tede-
HUEM BPEMEHU
3) moBTOpEeHHE JBUKEHHS Teja Yyepe3 OJMHAKOBbIE TPOMEXKYTKHU BPEMEHH
4) mepuoAMYECKHUE U3MECHEHUS CKOPOCTH M YCKOPEHUS Telia
2. B Kakux u3 MpeJICTaBICHHBIX HA PUCYHKE CIy4aeB aMILTUTY/bl KOJIeOaHUN OTMHAKOBBI?
1) Aub x,cM A X, M B
2) BuA :
3) buB of
4) aMIUIUTY/BI BCeX KoyueOaHU OMHAKOBBI 5 -

]

- -

]

L EM r
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W A D 4 W M
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=
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3. Omnpenenure nepuo KoaedaTeIbHOr0 TBUKEHUS, U30- 5 e Opa-
YKCHHOTO Ha PUCYHKE. ¢
) 2¢ 4 /
] i | .
2) 4c N e
3) 6¢ e
4) 8c

) 4. Ha pucyHke u306pakeH MaTeMaTU4eCKUil MasTHHUK. B KaKoit TouKe Ku-
A HeTHYeCKas DHeprud MasATHUKA MaKCHMaJIbHA?

P Y

Fih \\\ I)A 2)b 3)B 4)Bo Bcex Toukax 0JIMHAKOBA

! i L

o

4

5. Heo0X0omuMO 3KCIIEPUMEHTAILHO YCTAaHOBHTH 3aBUCH-
MOCTh Tepuoja KoJeOaHW! MPYNKUHHOTO MasTHHKA OT MAacChl
rpy3a. Kakue u3 mpemiokeHHBIX HA PHCYHKE MasSTHUKOB MO/-
XoaaT st atoro ombita? (Bee nmpyKHHBI H300paKeHbI B Helle-
(bopMHpyEMOM COCTOSIHUN).

1) Aub

2) buB

3) Bul

4) AuB
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6. B BO3myxe pacnpocTpaHseTcsi 3ByKOBasi BOJIHA. PaccTosiHue 0T 00J1aCTH MOBBIIIEHHOTO
JaBJICHUA 10 OJvKaiIe o0macTu MOHKEHHOTO AaBieHus 10 cM, paccTossHUE MEeX Ty Or-
XKalmmMu 00JIacTsIMU MOBBIIEHHOTO MaBieHus 20 cM, MEXTy ONMKalIIMu 00JIaCTIMU TIOHU-
>keHHoro gasieHus 20 cMm. KakoBa jyiriHa 3ByKOBOW BOJIHBI?

1) 60cm 2)40cm 3)20cm 4) 10 cMm
7. OOs3aTeIbHBIMH YCIOBHAIMHU BO30YKICHUS 3BYKOBOW BOJIHBI SIBJISIFOTCS:
A - HanmM4Me UCTOYHMKA KojeOaHuid, b - Hammume ympyroil cpeapl, B - namuume mpubopa ams
peructpanuu 3ByKa. [[paBUIBLHBIM SBIISETCS BHIOOP YCIOBUMA
1) Aub 2)buB 3)AuB 4)A,buB
Yacrts B.

8. Tpu UCTOUHHKA U3JAIOT 3BYKHU C PA3IUYHBIMU XapaKTEPUCTUKAMHU. Y CTAHOBUTE COOTBET-

CTBHUSI YTBEP)KJICHHUH U3 JICBOTO CTOJIOIA TAOIUIIBI C MX IpauKaMH B TIPaBOM CTOJIOIIE.

YTBEPXJIEHIM S I'PAOUKU
3ByK HauOoJIbIIEH TPOMKOCTH PRy
L ‘E AT AT AT A
0 ;I_/,. LTV ;_z"ll b MG
b. 3Byk HanOombIIICH BEICOTHI TOHA ®eM A
AT
0 \2, /4 Y &
15
X, ch A&
N ANA .
' o 6 he /o ',':,E
=20 -
Pewume 3a0auu.

9. Marepuanpsnas Touka 3a 1 mun coBepurmia 300 konebanuii. OnpeAenuTh NEpUoa U vac-
TOTY KOJIOaHHIA.

10. 3ByK B Bojie pacrpocTpansercs co ckopocteio 1400 M/c. Yemy paBHa JJIMHA BOJTHBI 3BY-
Ka, BBI3LIBAEMOI0 HCTOYHUKOM KoJiebanuii ¢ yactoroi 200 I'ir?

YACTB C.

Pewume 3a0auy.

11. I'py3 nmoJiBe1lIeH Ha HUTH U OTKJIOHEH OT TMOJIOKEHHS paBHOBECHS TaK, YTO €T0 BHICOTA
Haj 3emuieit yBenuumiaachk Ha 20 cM. C Kakoii CKOPOCTBIO TENO OyAeT MPOXOJUTh MOTOKEHHE
paBHOBeECHsI IPU CBOOOHBIX KOJIeOaHUsIX?

Bapuanr 2
Yacrs 1.
Buvibepume ooun eepmwiti omeem.
1. Kakwne u3 nepeuncieHHbIX HIKe SBICHHUN SBISFOTCS MEXaHUYECKUMHU KOJIeOaHUsIMI?
1) najieHue s0J10Ka C BETKU Ha 3eMt0  2) aBrkeHue JIyHbl BOKpyT 3emin

3) ABM>KEHUE UTJIbI IIBEHHOW MalIMHBI HO BpEMs pabOoThI

4) nmpooJKeHne ABMXKEHHUS aBTOMOOWIIS ITOCTIe HaXaTusi Ha TOPMO3

2. OnpenenuTe aMIUIATYIy KOJIeOaTeIbHOTO IBIKEHHS, H300pa- x.onp
YKEHHOT'O Ha PUCYHKE.

) A X, L
1) 2 cMm I"‘"’;f‘ ?
2) 4 oM 1-\ f 0
3)6 cm N AN F e -1
4) 8 cm _l \/ -2

3. B Kakux u3 MpeICTaBIEHHbIX Ha

1
% 4
[
<
-
..I'|
| |
e B3O
at
(:‘
.
,_r



PHUCYHKE CIy4aeB MepUo/ibl KoiIeOaHHi OTMHAKOBHI?

1) Anb
2) buB
3) BuA
4) epuoabl BCEX KOJe0aHUil OJUHAKOBEI

4. I'py3, IpUKPEIUICHHBIA K TPYXUHE, COBEpIIAeT KojebaHus Mexay Toukamu 1 u 3. B kakom
MOJIOKEHUHU OTSHIIMAIbHAS YHEPTUsl MAATHUKA UMEET HauMEHbIlIee 3HaueHue?

12:‘;2;’2&' 1) B IeDBOM

- 2) BO BTODOM

m 2 3) B TDeTheM

4) BO BCEeX IIOJIOXKEHUIX MOTeHITNAIbHAA dHEPTrua OJMHaKOBa

5. B 3KCIIEpHMEHTaIBHOM MCCIIEI0BAHMU YCTAHOBJIEHO, YTO IIPY HEU3MEHHON aMILTUTY/IE KOJIe-
OaHMIT MaTEMaTHYECKOT0 MasITHUKA YBEJIMYCHHE B 4 pa3a [UTMHBI HUTH ITPUBOUT K YBEITUICHHIO
nepuoja kojaebaHuii MasiTHUKA B 2 pa3a. Kakas 3aBHCHMOCTBH MEKy IEPHOIOM U JUTMHOW HUTHU
Habmo1aeTcs B 3ToM orbite? ( k — mocTosHHBIN KO3QGUIIUEHT, A - aMILTUTYy1a KOJIeOaHHi).

IT=k 2)T=kAl 3)T=k 4)T=kVl

6. Ha pucynke npeacTasiieH rpa@yk 3aBUCUMOCTH CMEILEHHS YaCTHI]

B BOJIHE OT PACCTOSHUS, IPOXOAMMOro BOJTHOM. Kakoii cTpenkoii Ha
AF

rpaduke npaBUILHO 0003HAYECHA JUIMHA BOJIHBI?
A 2)b 3)B 4)T

7. B HampaBlIeHUH PacIpOCTPAaHEHHs BOJHBI B CPEE MPOMCXOAUT MEPEHOC HA 3HAYUTENbHbIE
paccTosHuUs
1) sHepruu 0e3 rnepeHoca BEMIeCTBa Cpe/ibl  2) BEIIECTBA Cpeibl 0€3 MepeHoca YHEPTUn

3) 1 BemiecTBa Cpefbl, U SJHEPTUKU  4) HCTOYHHUKA BOJIU

Yactp B.
8. Tpu HCTOUHUKA U3JIAIOT 3BYKHU C PAa3IMYHBIMU XapaKTEPUCTUKAMU. Y CTAHOBUTE COOTBET-
CTBUS YTBEPKJICHUH U3 JIEBOTO CTONOIIA TAONIHUIIBI ¢ UX TpaUKaMu B IIPaBOM CTOJIOIE.
YTBEPXJIEHUA I'PADOUKHU
3ByK MUHUMAJIbHOM TPOMKOCTHU Rl |

b. 3BYK CaMOTI'0 HU3KOI'O TOHa
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Pewwume 3a0auu.

9. 3a munHyTy Tesno coBepumio 12 xonebanuii. OnpenenauTs Nepruo U 4acTOTy KoJeOaHUH.
10. BonmHa pacmpocTpaHsieTcsi CO CKOPOCThIO 6 M/c mpu yactoTe koiebanuit 5 ', Uemy pas-

Ha JUTMHA BOJIHBI?
YACTG C.
Pewume 3aoauy.

11. I'py3 maccoii 2 Kr, 3aKperyIeHHbIH Ha npykuHe xecTkocThio 200 H/M, coBepiaeT rapmo-

HUYECKHE KoJieOaHuu ¢ amriuTyaoi 10 cm. KakoBa MakcuMainbHasi CKOpOCTh Tpy3a’?

Otserhl.
Nel Ne2 Ne3d Ned4g NeS Ne6 Ne7 Ne8 Ne 9 Ne Ne
10 11
Bapwuant 1 3 1 4 3 4 3 1 31 02c¢c;5Ty 7m 2wm/c
Bapuant 2 3 4 3 2 4 4 1 13 5¢;0,2T11 11\’42 1 M/c
KonTpoabHas padora NeS no pazneay «OnTukay»
Bapuanr 1
Yacts A
Bribepute U3 MpeasioxKeHHBIX OTBETOB OJIMH MPABHIIbHBIMN.
No Texcm 3a0anus Omeem
1. Jlyuun, mapanyienbHble TJIABHOM ONTHYECKOM ocH A. PaccenBaroTcsl TMH30M TaK, YTO UX
TUTOCKO-BBITTYKJION JINH3BI, TIOCIIE JTUH3HL. .. MPOJIOJDKEHUS MIEPECEKAIOTCS B MHHUMOM
dokyce.
b. mepecekaroTcsi B TOYKE, HaXOIs-
meiics Ha JBOWHOM (DOKYCHOM paccTosi-
HUH OT JINH3BL.
B. Unyr, He u3MeEHssT CBOEro Ha-
MpaBJICHUS.
I'. Ilepecekarorcsi B JOKyCE JIUH3BI.
2. OnTHueckas cuiia u3Mepsercs ... A. B MeTpax.
b. B HetoTonax.
B. B nuonTpusix.
I'. Onrtudeckas cuna 6Ge3pa3mepHast
BEJIMYMHA.
3. Ha pucyHke mpencraBlieHbl CEYEHUS! TPEX CTEK- A. Tonpko1
NSHHBIX JTuH3. Kakwe u3 Hux SIB- B. Tosnbko 2
JISTIOTCS pacCeNBAIOIINMU ? 38 B. Tonpko 3.
L, T. 1u2.
R T A 1u 3.
E. 2u3.
K. 1,2u3.
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A.OS.
e B.OS'.
B.OK.
2 . —_ I'. OM.
T JI. ON.
E. SS.

7K. KM.

Ha pucynke nokazanel nuH3a L, HCTOUYHHK cBeTa
S u ero m3oOpaxkenne S'. Kakoil oTpe3ok sBIsETCS
TJIABHBIM (DOKYCHBIM PACCTOSTHUEM JIMH3HI?

Orubanvie BOJHON MajbIX MPEHSATCTBUN Ha3bIBa- A. mudpaknuei,

ercs B. uaTepdepeHImei,
B. JTUCKPETHOCTBIO,
I'. KOrepeHTHOCThIO,
J. nonspuzanuei,
E. nucnepcueil.
Yacmo B.
Pemmre mpemioxxeHHbIE 3a1aUH
6. PaccunraiiTe 4acTOTY, COOTBETCTBYIOIIYIO KpailHEMy KpacHOMY JIy4dy ¢ AJUHON BOJHBI 0,76 MKM

7. Ynuunslii ¢poHaps BUCHT Ha BbicoTe 3M. [lanmka amuHo# 1,2 M, ycTaHOBIIEHHAs BEPTHUKAIBHO B
HEKOTOPOM MecTe, 0TOpachIBaeT TeHb, [UIMHA KOTOPOH paBHa AnuHe najiku. Ha kakom paccrosi-
HUH OT OCHOBaHUS CcT0JI0a pacroyioKeHa maiKa?

8. Ilpemmer HaXoauTCs HAa PACCTOSHHUU 2 M OT cOOMparoIei TUH3bI ¢ (POKYCHBIM pacCcTOsHUEM | M.
Ha xaxoM paccTosiHMU OT JIMH3bI HAXOAUTCS U300pakeHne npeameTa’?

9. CkopocTh pacnpocTpaHeHus cBeTa B iepBoii cpene 225000 km/c, a Bo BTopoii-200000 km/c. JIyu
CBeTa MajlaeT Ha MOBEPXHOCTh Pa3/eia THX cpef 1mox yriaom 30° i mepexoauT Bo BTOPYIO cpejy.
Omnpeaenure yroy NpeioMICHUS JTyva.

10. IoctpotiTe n300paXkeHNe TaHHOTO IpeaMeTa B tnH3e. Kakoe 310 2
n3o0paxeHue? &1

F I ¥

A

Bapmuanr 2
Yacts A.
Bri6epuTe U3 npenioxKeHHBIX OTBETOB OJIUH MPABUIIEHBIMA.

No Texcm 3a0anusa Omeem
1. JIyuu, napanienbHble TJIABHOW ONTHYECKOW OCH, TIJI0C- A. PaccemBarorcs TWUH30U Tak,
KO-BOTHYTOM JIMH3BI, OCTIE JIUH3HL. . . YTO UX MPOJOJDKEHUS MEPECEKAIOTCS
B MHUMOM (hoKyce.
B. nepecekarorcd B TOYKe, Ha-
XOJIAIICHCS Ha JBOWMHOM (hOKYCHOM
pacCTOSIHUU OT JIMH3BL.
B. Unyr, He u3MeHss CBOEro
HaIpaBlIeHUsI.
I'. Ilepecekatorcs B (oxyce
JIMH3BL.
2. VYron majeHusl jJdyya CBETAa Ha 3€PKaJIbHYHO IIOBEPX- A.20°
HocTh paBeH 20°. KakoB yroa MexIy OTPasKEHHBIM JIyHOM H B. 40°
3epKaJIbHON MOBEPXHOCTHIO? B.70°
r. 80
1. 90°
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3. Ha crexnanHyro npusmy B 2 A. 2.
BO3MIyX€ MazacT CBETOBOM myd 1. 1 / b. 3.
[lo xakoMy HampaBlICHHIO JIy4 = B. 4.
CBETa BBIXOJHT U3 MPU3MBI? 4 I' CBer He MOXeT BOWTH B
MIPU3MY.
J. CBeT He MOXET BBIUTH U3
MIPU3MBL.
4. Ha pucynke moxasansl 1uH3a L, HCTOYHMK cBeTa S U A.SS'
ero m3oOpakenne S'. Kakol OTpe30K SBISCTCS TIaBHBIM Bb. OS'
(hoKyCHBIM paccTosTHUEM JIUH3EI? B. OK
s A r.OoM
' L\g . X . ON
n;' > . E. MK
| K. OS
v |
s
MaxkcuMmyMmbl TIpH UHTEp(EpPEeHIH OT IBYX HCTOYHH- A. A=m\
KOB BO3HUKAIOT TIPH yCIOBHH B. A=Cm+1)A /2
B. d sina=mA
I'. 2d=A2n
Yacms B

Pemmre mpemioxkeHHbBIE 3a/1aUH

6. PaccuuTaliTe 4acTOTy, COOTBETCTBYIOIIYIO KpaiiHeMy (hHOJETOBOMY Jydy C JAIuHOU BonHE 0,4
MKM.

7. YemoBek pocTOM 2M CTOWUT OKOJIO cToiOa ¢ (oHapeM, Bucsmiero Ha Beicote SM. [Ipu sToM oH
oTtOpaceIBaeT TeHb JuHOH 1,2 M. Ha kxakoe paccTosiHHE yJaInuTCsl YeTI0BEK OT CTON0A, eCIH JTH-
Ha ero TeHH cTaja 2M

8. T'maBHOe (OKYCHOE pacCTOSHUE pacceHBarolledl JUH3bI paBHO 12 cMm. M300paxkeHue mpenMera
HaXOJIUTCA Ha PACCTOSHUM 9 CM OT JIHMH3bL. YeMy paBHO pacCcTOsIHUE OT MPeaMETa 10 JTHH3bI?

9. CkopocTh pacrpocTpaneHus ceeta B mepoii cpeae 250000 km/c, a Bo BTopoii-200000 km/c. Jlyu
CBeTa IaJIaeT Ha MOBEPXHOCTh PA3/IeNa STUX cpejl o yrioM 60° 1 HepexoauT BO BTOPYIO CPEy.
Omnpeaenure yroy NpeioMICHUS Jyda.

o /N
10. IocroiiTe n300pakeHne JaHHOTO MpeaMeTa B TnH3e. Kakoe 3To n3o- 2 3
O6paxxenue? I:I
i 4
) ' '
¥ F
Bapuant 3 N
YacTts A.
BriGepuTte U3 npeioxKEeHHBIX OTBETOB OJWH MPABUIILHBIMH.
No Texcm 3a0anus Omeem
n/n
1. Onrudeckas cuia- A. BeTM4MHA, paBHAS TOJIITUHE JINH3HL.
b. BenmuumHa, paBHAsI TUAMETPY JTHUH3BI.
B. BennunHa, paBHas (GOKYCHOMY paccTos-
HUIO JIMH3HI.
I'. Benuumna, oOpatHas (GOKYCHOMY pac-
CTOSTHUIO JIMH3BI.
2. VYron nageHus nyda cBeTa Ha 3epKajbHYIO A. 70",
noBepxHocth paped 70°. KakoB yrom mexy B. 80"
OTPaXEHHBIM JIY9OM U 3€pKaJIbHOW IMOBEPXHO- B. 40°.
CTBIO? I. 20"
JI. 90°.
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B xakoii Touke
HaXOIUTCS H30-
OpakeHHE HCTOY- ~ s
HHKa cBeTta L B \5‘
IDIOCKOM  3epKajie = > ~ >
MN. i M

.1
.2
.3

w1

r.1,2u3
J. Ilpu TakoM MOJ0XKEHUH UCTOYHUKA CBE-
Ta L ero nzobpaxxenus B 3epkasie MN HeT.

Ha crexnsHHyro
MpU3My B BO3JyXe Ia-
JlaeT CBETOBOM Jyu 1.
ITo kakomy Hampasiie- 2
HUIO JIy4 CBETa BBIXO-
JIUT U3 TIPU3MBI?

BET HE MOXKET BOWTH B pusMy.

A.2
B.3
B.4
r.c
J. CBeT He MOXKET BBIUTHU U3 MPU3MBI.

3aBUCUMOCTh IOKa3aTeisi MpeIOMIICHUS
BEIIECTBA OT YaCTOTHI (JVTMHBI) BOJHBI Ha3bIBa-
eTcs

A. mudpaknuei,

b. nucnepcueit,

B. nonsgpuzanuei,
I'. uarepdepeniueii,
. KOrepeHTHOCTHIO,
E. TUCKpPETHOCTBIO.

Pemmre mpemioxxeHHbBIE 3a1aUH

Yacmos B.

PaccunTaiiTe 9acToTy, COOTBETCTBYIOIIYIO TOIYyOOMY JTydy C AIHHON BOJHBI S00 HM.
Ynuunelid poHaps BUCHUT Ha BbicoTe 4 M. [lanka AnuHOM 2 M, yCTaHOBJICHHAS! BEPTUKAIBLHO B HE-

KOTOPOM MECTE, OTOpachlBaeT TE€Hb, JUIMHA KOTOPOH paBHAa IOJOBUHE AMuHE nankd. Ha xakom
PaccTOSHUM OT OCHOBAHUS CTOJI0a PacIoyioKeHa naaka?

OnpeaeJmTe ImoKas3aTeJib MPCIOMIICHUA CKHUIIMapa U CKOPOCThb pacCIpOCTpPaHCHUA CBETA B CKU-

THIape, €CIH M3BECTHO, 4TO TIpH yrie majgenus 45° yron npenomnenus pasen 30°.

OnTrueckas cuna uH3b! 12 qnTp. M3o0paxenne mpeaMera HaXOAUTCS Ha paccTosHUM 10 cM oT

JuH3bL. YeMy paBHO pacCTOSHUE OT MPEAMETA 10 JIUH3bI?

10.
Opaxenne?

Bapuanr 4
Yacts A.

[ToctpoiiTe M300pakeHne NaHHOrO mpeaMeTa B jmH3e. Kakoe 310 M30- 2

Y

Bri6epute U3 npeyioxKeHHbIX OTBETOB OJIMH NMPABHIIBHBIM.

MNe

Texcm 3a0anus

Omeem

B kakoii Touke HaxomuTcs m3o0Opaxe-

HHE€ UCTOYHMKA cBeTa L B TUIOCKOM 3epkae

MN?

Ia a2
N /

e

M
N
BN

[
s N N
Lo/ \-3

Al

b. 2.

B.3

I.12n3

J. Ipu TakoM NOJIO)KEHMM HMCTOYHMKA cBera L

ero n3odpaxxenus B 3epkaine MN Her.

Kakoe wu3o0paxenune maer coOuparo-
masi auH3a ¢ (OKYCHBIM paccrosiHueM F,
€CJIM TpEeJMET HAXOIUTCS OT Hee Ha pac-
croguuu 1/2F?

A. JIeiCTBUTENBHOE, YBETUYEHHOE.
B. JlelicTBUTENNEHOE YMEHBIIIEHHOE.
B. MHuMO€, yBEJIMYEHHOE.

I'. MEMMOE, yMEHBIIIEHHOE.

J. 3o0paxxeHwust HeT.
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Ha pucynke mnpeactaBieHbl CEYECHUS
TpeX CTCKJISHHBIX JTUH3. Kakvue W3 HUX SB-
JISTFOTCST COOMPAIOIIMHU?

F 2 3

A. Tonpko 1.
B. Tonbko 2.
B. Tonbko 3.
I.1um?2.
d.1wu3.

E. 2u3.
K.1,2u3.

[Mouemy mocne TPOXOXKIEHUS dYepe3
CTEKJITHHYIO TIPU3MY Iy4oK OENoro cBera
NpeBpaniaeTcs B pa3HOIBETHBIN CIIEKTpP?

A. Tlpu3ma morsomaer OeNbIii CBET OJHOW dac-
TOTBI, @ U3TY4YaET CBET Pa3HbIX YaCTOT.

B. Ilpusma mornomaeT Oenblii CBET OHOM JJTH-
HBl BOJIHBI, @ W3JIy4aeT CBET C Pa3HbIMHU UIMHAMU
BOJIH.

B. beublii cBET €CTh CMECh CBETA Pa3HBIX YaCTOT,
[BET ONpPEIEIASTCS YacTOTOH, KO3 HUIMEHT TIpe-
JIOMJICHHSI CBETa 3aBUCUT OT 4acToThl. [loaTOMYy cBeT
pa3HOro LBETa UIET MO Pa3HbIM HAPABICHUSIM.

I'. LIget cBeTa onpenensieTcs: AIMHON BOJIHBL.

B mpouecce npenomiieHus AMHA CBETOBOU BOJI-
HbI USMCHACTCS, IOITOMY IIPOUCXOAUT IMPEBPALICHUC
0enoro cBeTa B pa3HOIBETHBIN CIIEKTP.

['eomerprueckas pa3HOCTh XOJIa HH-
Tepdepupyromux BOJH-
P
J;/TJ@

rg ™

7
SN

<A A

Sl_*//// '
oA

—

—

A.paccrostane SiPs,

B. pacctosiaue S,P,,

B. paccrosuue S;S,,

I'.pazHocTh paccrosauit S,P, u S1Ps,
. pazHOCTH paccrosHmA S,P, 1 S;S 5,
E. paznocts paccrosiauit S1P, u S1S 5,

Pemnre mpemoxxeHHbIe 331241

Yacme B.

Ynuunblid poHaps BUCHUT Ha BbicoTe 6 M. [lanka AnuHOM 2 M, yCTaHOBJICHHAS! BEPTUKAILHO B HE-

KOTOpPpOM MCECCTC, OT6paCI:IBaeT TCHb, JJIMHa KOTOpOfI paBHa TIIOJIOBUHEC MJIMHC ITAJIKH. Ha xaxom

OnTHueckas cuia TOHKOH JuH3bI 5 nntp. [Ipenmer nomectunu Ha paccrosauu 60 cm ot Hee. Ha

6. PaccumraiiTe 4acTOTy, COOTBETCTBYIOIIYIO OPAHKEBOMY ITydy C JUTHHOH BOJTHBI 600 HM.
7.
PaccTOSIHUM OT OCHOBAHUS CTOJI0a pacroyiokeHa najka?
8.
KaKOM PacCTOSHUM OT JIMH3bI HAXOAUTCA W300pa’KeHUE ATOrOo mpeameTa?
9.

KaxoBa ckopocts cBeta B Boze, eciu npu yactote 440 TI' niuHa BosHbl paBHa 510 HM?

10. TlocTpotiTe n3oOpakeHre NTaHHOTO MpeaMeTa B TuH3e. Kakoe 310 n3o-

O6paxxenue?

s
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CBoanas TabdimMua mo nmpuMeHsieMbiM GopMaM M MeTOAAM TEKYLIero KOHTPOJIS U
OLIEHKM Pe3yJIbTATOB 00y4YeHusl

Pe3yabTaTsl 00yueHusn ®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHust

JMYHOCTHBIX:

— UYyBCTBO TOPJOCTH U YBAXKEHUS K UCTO-
pUH W JIOCTH)KCHUSIM OTEYECTBEHHOW (hu3nye-
CKOW Hayku; pU3NIecKr TPAaMOTHOE MTOBE/ICHHE B
MpOo(heCCUOHANBHON JEATEILHOCTH U OBITY NPHU
oOpateHun ¢ mprudopaMu U yCTPOUCTBAMU;

— TOTOBHOCTh K TIPOJOJDKEHHIO 00pa3zoBa-
HUS U TIOBBINICHUS KBAIM(UKANUN B U30paHHOMN
po(heCCUOHANBHON JCSITETLHOCTH U OOBEKTHB-
HOE OCO3HAHWE PONU (PU3MUYECKUX KOMITCTCHITUIA

B 3TOM;

— YMCHHUC HCIIOJIB30BaThb JOCTUIKCHUA CO-
BpEMEHHON (U3NUecCKOd Haykd U (U3NYECKUX IIpakTHYecKkue 3aHATHSA.
TEXHOJIOTUI JUIS ITOBBIIMICHUS COOCTBEHHOTO WH- KOHTpOJIbHaﬂ paﬁoTa

TEJUIEKTYyaJIbHOTO Pa3BUTHS B BHIOPAHHOM Ipo-
(heccHOHANBHON NIeATENNbHOCTH;

— yMEHHE CaMOCTOSATEIHLHO TOOBIBATH HO-
Bble JUIsi ce0s (pu3nuecKkue 3HaHMS, UCHOJIb3YS
JUTSL TOTO JOCTYITHBIC HCTOYHUKH HH()OPMALINY;

— YyMEHHUE BBICTPAaUBATh KOHCTPYKTHBHBIC
B3aUMOOTHOIIICHHSI B KOMAHJIE 10 PEIICHUIO 00-
HIUX 33744,

— yMEHHWE YNpPAaBIATh CBOCH MO3HABATEIb-
HOU JIeSTEIBHOCTBIO, MPOBOJMTH CAMOOIICHKY
YpOBHSI COOCTBEHHOI'O HMHTEJUIEKTYaJbHOI'O pa3-
BHUTHS,

MeTanpeIMeTHbIX: IIpakTuyeckue 3aHATHS.

— WCIIOJIb30BaHWE PAa3INYHBIX BHJOB TIO- KonTpoabHasi padora
3HaBAaTEIbHOU NEATENFHOCTH I pelieHus (u-
3MYECKUX 3ajad, NPUMEHEHHE OCHOBHBIX METO-
JTOB TO3HaHMsI (HAOII0IEHNS, ONMCAHNUs, H3MEpe-
HUS, DKCIIEPUMEHTA) U1 W3Y4YSHHs Pa3IMIHBIX
CTOPOH OKPYXarolleil 1eCTBUTENBbHOCTU

— HCIOJIb30BAHUE OCHOBHBIX HHTEILICKTY-
aNBHBIX OMepaluii: TOCTAaHOBKH 3a1a4u, popmy-
JTUPOBAHUS TUIIOTE3, aHAJIN3a U CHHTE3a, CpaBHE-
HUs, 000OIEHUS, CUCTEMATU3AIlUHN, BBISBICHHUSI
MIPUYUHHO-CIIEACTBEHHBIX CBS3eH, IMOWCKa aHa-
JI0TOB, (POPMYIUPOBAHNS BHIBOJIOB ISl U3yUEHUS
Pa3IMuYHBIX CTOPOH (DU3MUYECKUX OOBEKTOB, SB-
JICHUH U MPOIIECCOB, C KOTOPHIMKM BO3HUKAET HE-
00XOJTUMOCTh CTaJKUBaThCI B MPOQECcCHOHAIb-
Hoit cepe;

— yMEHHE TI'eHepHUpOBaTh UACU U OIpeje-
JSATh CPEJCTBa, HEOOXOJUMBIE I WX peayn3a-
UH;

— YMEHHE HCII0JIb30BaTh PAa3JIMYHbIC HC-
TOYHUKH JUIS TIONY4YeHUs1 pu3nvdeckor nHpopma-
IIUH, OIICHUBATH €€ JIOCTOBEPHOCTb;

— yMEHHE aHAJIM3MPOBATh W NPEACTABIATH
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WHGOPMAITUIO B PA3ITUYHBIX BUIAX;

— yMEHHEe NYOIUYHO TIPEJICTABIATh pe-
3yJbTaThl COOCTBEHHOTO WCCIICIOBAHUS, BECTHU
JIUCKYCCHU, JTOCTYITHO W TapMOHUYHO cOdeTas
coxepxanue U GopMbI TIpencTaBisseMoit nHDOP-

Malyy;

npeaMeTHbIX:

— c(hOpMHPOBAHHOCTh MPEICTABICHUH O IIpakTnyeckue 3aHATHA.
poiu U MecTe (PU3MKKU B COBPEMEHHOW HAYYHOI Konrpoabnas pagora

KapTHHE MUpa; IOHUMaHUE (PU3NIECKON CYIIHO-
cTH HaOIIF0IaeMbIX BOo BeelrleHHO sSBIICHMH, poin
¢u3uku B QopMUpOBaHMU Kpyrosopa U (yHK-
UOHAFHONH TPaMOTHOCTH YeJIOBEKa JJIs pelle-
HUS [IPAKTUYECKUX 3ajay;

— BJaJ€HHE OCHOBOIMOJATAIOIINMHU (QHU3H-
YECKUMH TOHATHSMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMH WU TEOPHSIMH; YBEPEHHOE MHCIIOJIb30BAaHHE
¢bu3nUeCcKol TEPMUHOJIOTHU U CUMBOJIMKH;

— BJaJleHHEe OCHOBHBIMH METOJaMH Hay4-
HOT'O NO3HAHUS, HCIOJIb3yeMbIMU B (DU3HKE: Ha-
OnmrofeHueM, ONHMCAaHHEM, H3MEPEHHEM, 3KCIIe-
PUMEHTOM;

— yMmeHHUs o0pabaTbIBaTh pe3ynbTaThbl W3-
MepeHHi, OOHapy>KUBaTh 3aBHCHMOCTb MEXKIY
(U3MIECKUMH BEIIMYMHAMHU, OOBSICHATH IIONTY-
YEeHHBIE Pe3yJbTATHI U JICNIaTh BHIBOJEI,

— cOpMHPOBAHHOCTh YMEHHUS pemiath (hu-
3UYECKHE 3a1a4H;

— c(hOpMHUPOBaHHOCTH yYMEHHSI HMPUMEHSATH
MOJyYeHHbIC 3HAHUS IS OOBSICHEHHS YCIIOBHH
NPOTEeKaHusl (U3NYECKUX SIBICHUHA B NPHUPOIE,
npo)ecCHOHANBHON chepe U JUIs TPUHATHS
IIPAaKTUYECKUX PEUIEHUI B IOBCEJHEBHOM KU3-
HU;

— ¢(hOpMHPOBaHHOCTb COOCTBEHHOH MO3H-
UM 110 OTHOIIEHUIO K (hu3nyeckoir uHpOpMa-
IIMH, TIOJTY4aeMOH U3 Pa3HbIX HICTOYHHUKOB.

3.2 ®opma NpOMe:KyTOYHOM aTTeCTANMHA
[IpomexyTouHas arrecTanus 1Mo AMCUUIIINHE «PuU3KKa) — UTOroBasi KOHTPOJIbHas pado-
Ta BO 2 ceMecTpe.

Obyuarowuecs donyckaromes Kk coade dKk3amena (Oughgepenyuposannozo 3avema, 3aue-
ma, umozo8ou KOHMpPOIbHOU pabomul) npu GbINOIHEHUU 8CEX U0 CAMOCMOSIMENbHOU pabo-
mol, 1aOOPAMOPHBIX, NPAKMULECKUX U KOHMPOIbHBIX padbom, npedycCMOmpeHHblX pabouetl npo-
CPAMMOU U KATIEHOAPHO-MEeMAMUYeCKUM NIAHOM OUCYUNTIUHDBL.

Hmozosas konmponvhas paboma npogooUmcs 3a cuem epemeHy 0meeodeHHo20 Ha usyye-
Hue oucyunaunvl. Ilpu yciosuu ceoespemennozo u KauecmeenHo20 8bINOIHEHUs 00YUatOuWUMCS
8cex U008 pabom, npedycMoOmpeHHbIX paboyell NPocpammol 0oueobpazoeamenvHol y4eOHoU
OUCYUNTUHBL.

Hrorosasi kKoHTpPOJILHAsS padoTa

Bapmuanr 1.
40



Yacrs A
3aKoHYHUTE NMPeENJIOKEeHHS:

1. Tpaekropus -

2. Cuia - 310

3. Mo1HOCTb - 3TO

4. N3onporeccor —.

5. Hcnapenue — nporecc

6. Kpucrannu3zamnus — npouecc

7. IIepBbIil 3aKOH TEPMOJIMHAMUKH:

8. 3aKOH COXpaHEHMs 3apsiia:

0. Kupxroda npasuso (nepsoe) —

10. Konpaencarop —

11. Kynona 3akoH —

12.  Hanpspxenue (majgeHue HaPsHDKCHUS ) —
13. [IpoBoHMKHN —

14. DJIEKTPUUYECKUH TOK —

15.  IloreHuuan 371€KTPUYECKOTO MO -

Yacte B
Omeemovme na 6onpocol
16. Onpenenure HanpaBiICHUE CUJI, IEHCTBYIOIKX Ha IPOBOJHUK C TOKOM B MarHUTHOM
noste (puc. 1).

A e[

Puc.1
A. BBEpX b. BHu3 B. Bnpaso I'. BneBo . onpenenuts HEBO3MOXKHO

17. Onpenenure BeNUYUHY U HanpasiieHue cuiibl JlopeHna, 1eicTByoIel Ha IPOTOH B
n300paxxeHHOM Ha puc. 2 ciydae. B = 80 mTm, v = 200 kwm/c.

B. L] L [ ]

Puc. 2

A. 5,12 * 10" H, BneBo

B. 2,56%10"H, Buu3

B. 2,5%10° H, BHU3

I.2,56*10* H, BBepx

J.Cpenu otBeToB A-I" HET IPaBUIIBHOTO.

18. IIpoBonuuk MN ¢ nnuHOM akTUBHOM YacTH 1 M u conpoTuBieHueM 2 OM HaXOOUTCS
B OJJHOPOJHOM MarHuTHOM noJie ¢ uaaykiuei 0,1 Tn. [IpoBogHUK MOIKITIOUEH K UCTOYHUKYC
O/1C 1 B (BHYTpeHHUM COMPOTHBICHHEM UCTOYHHKA MOXKHO MpeHeOpeus). KakoBa cunaroka B
MIPOBOJIHUKE, €CJIM MMPOBOTHUK TTOKOUTCSI?

A.05 A B.2 A B. 20 A I. 02 A A. Cpenu orBeToB A-
I' HeTpaBWIIBHOTO.

19. Kak u3mMeHuTCsl 9acToTa KojaeOaHii MaTEMaTHYECKOTO MAasSTHUKA, €CITH €T0 JUTHHY
YBEJIUYUTH B 4 paza?
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A. He usmenurcs. b. YBenuuutcs B 2 paza. B. YBenuuurcs B 4 pasza. I'. YMenbpmmres B
2 paza.
. Ymenbiiutes B 4 pasa.

20. Kakue 13 nepeynciaeHHbIX HUXKE BOJIH SIBJISIOTCS MMOMEPEYHBIMU: | — BOJIHBI Ha IO-
BEPXHOCTH BOJIbI, 2 — 3BYKOBBIE BOJIHBI, 3 — PaIMOBOJIHBI, 4 — yJIbTPA3BYKOBBIE BOJIHBI B KHJIKO-
cTax?

A. Tonpko 1-oe. b.1u3. B.2u4.1I.1,2,3, u4. . Cpenu orBeToB A-I" HET IpaBUIIb-
HOTO.

21. YacroTa konebaHuii HCTOUHIKA BOHBI paBHa 0,2 ¢, CKOPOCTb PaCIPOCTPAHEHHS
BostHBI 10 M/c. Uemy paBHa JyIMHA BOJIHBI?

A.0,02m. B.2m.  B. 50m. I Ilo ycioButo 3ajauu JUIMHY BOJIHBI ONPEAEIIUTh
Henb3s. . Cpenu otBeToB A-I" HET MPaBUIBHOTO.

22. B uaeanbHOM 3JI€KTPUUYECKOM KOJIeOaTeIbHOM KOHTYPE eMKOCTh KOHIeHcaTopa 2
MK®D, a amruTya HanpsbkeHus Ha HeM 10 B. B TakoM koHType MakcuMallbHasi SHEprusi Mar-
HUTHOTO IOJIs KaTyIIKU PaBHA:

A. 100 JIx. B. 0,01 Jix. B. 107 [lx. r. 10* JIx. 1. 20 JIx.

23. KakuM J0KeH ObITh yroJl aieHus CBETOBOTO JIy4ya, YTOObI OTPaKEHHBIN Iy CO-
CTaBJISLJI C MAAI0IIUM JIy4oM yrou 50°?
A. 20°. b. 25°. B. 40°. I. 50°. A. 100°.

24. Tlpu nepexoe Jyva U3 MepBOi cpesbl BO BTOPYIO yrodi nageHus paseH 60°, a yron
npenomiieHus 30°. UeMy paBeH OTHOCUTENBHBIN MMOKa3aTeb MPeIOMIICHUS BTOPOU CPeJlbl OTHO-
CUTEJILHO TIEPBOIA?

A. 0,5. B. \3/3 B. \3 I. 2. . Cpenu orBeToB A-I" HET MpaBWILHO-

To.

25. Iloka3zaTenu npeaoMIIEHHUsI OTHOCUTENBHO BO3/4yXa JJIsl BOJbI, CTEKJIA, U anmasa co-
OTBETCTBEHHO paBHHI 1,33, 1,5, 2,42. B kakux U3 3TUX BEIIECTB MPEACTbHBIN YTOJl MOJHOTO OT-
pakeHus IPH BBIXOJI€ B BO3AYX UMEET MaKCUMAaJIbHOE 3HaUeHUE?

A. B Boge. b. B crexkie. B. B anma3ze. I'. Bo Bcex Tpex Bele-
ctBaxoauHakoBoe. JI. Hu B ogHOM BelecTBe MOIHOTO OTpaKeHUs He OyIeT.

26. Ha puc. 6 noka3zaHo NOJIOXKEHHE JIMH3bI, €€ TIaBHOM ONTUYECKON OCH, INIaBHBIX (o-
kycoB u npenMera MN. I'ne HaxoauTcst u3o0pakeHue NpeamMeTa, co3aaBaeMoe JIMH30M?

1 N } 2.4y 3 : 4 { 5

| 1 |
. | r L
i mF oo

|
sl | I
| V | l
Puc. 6

A. Bob6nactu 1. B. B o6nactu 2. B. B o6nactu 3. I'. B o6mactu 4. JI. B obmactu 5.
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27. C moMo1p0 coOuparoie JTMH3bI MOIYYHId H300paskeHue cBeTseiicss Touku. Yemy
paBHO(DOKYCHOE paccTosiHue JTUH3BL, ecnmu d =0,5 M, f =1 m?

A. 0,33 m. B. 0,5 m. B. 1,5 m. I. 3m A. Cpenu otBeToB A-
I' HeTnpaBUIBLHOTO.

28. I1o ycinoBuIO Npeabl Ayl 3a/1aun ONpeeanuTe, YeEMY PABHO YBEIUUCHUE?
A. 0,33, B. 0,5. B. 1,5. T. 2. . Cpenu orBetoB A-I" HET npaBuIb-
HOTO.

29. CBer Kakoro 1sera o01aiaeT HauOOoJIBIIUM MOKa3aTesIeM IPETOMIICHUS TIPU MEPexo-
Jie U3BO3/1yXa B CTEKJIO?

A. KpacHoro. b. Cunero. B. 3enenoro. I'. ®uonerosoro. A Y
BCEXOJIMHAKOBBIM.

30. /IBa aBTOMOOMJIS IBUKYTCSI HABCTPEUY APYT APYTY, CKOPOCTh KaXX/10TO OTHOCUTEIb-
HO 3eMiM paBHa v. UeMy paBHa CKOPOCTb CBeTa OT (pap nepBOro aBTOMOOMIISI B CUCTEME OTCYE-
Ta, CBSI3aHHOM cO BTOpPBIM aBTOMOOMIEM? CKOPOCTh CBETA B CUCTEME OTCUETA, CBA3AHHOM C
3emuieid, paBHa c.

A. c. B. ctv. B. c+2v. . cv. . c-2v.

31. Kakue u3mydeHUs] U3 MEPEUUCIICHHBIX HUXKE O00JIAJal0T CIIOCOOHOCTRIO K nudpak-
uu: 1-BUIMMBIN CBET, 2-paInOBOIIHBI, 3-pEHTT€HOBCKHUE J1y4H, 4-uH(ppakpacHbie Tyqdn?

A. Tompko 1 . B. Toneko 1 u 2. B. Toabko 1, 2 u 3. I'. Tomeko 1, 3
u 4.

A.1,2,3u4.

32. Pa3nocth (a3 AByX MHTEpepupyromux aydeil pasHa /2. KakoBa MUHUMaIbHAS
Pa3HOCTHXO0/1a ATUX JTy4en?
A. A B.V2 B. /4. I'. 304, . 302,

33. Uemy paBHa 4acToTa CBETA, €ClId dHEprusl poTtoHa E?
A.Eh. B.E/h. B. E/c. I. E/° 1. Eh/c’.

34. CHUMAaIOTCs BOJIbTaMIIEPHBIE XapaKTEPUCTUKHU BaKyyMHOTO (hoTOdIeMeHTa. Makcu-
MaJbHOMY YUCIy (POTOHOB, NMAJAIOUINX Ha (POTOKATO/ 3a €AUHUILY BpDEMEHH, COOTBETCTBYET Xa-
paKTepUCTHKA:

A. 1. B. 2. B. 3. I. 4. . He 3aBucur ot gncia ¢OoTOHOB.

35. CKONbKO NMPOTOHOB Z U CKOJIBKO HEUTPOHOB N B s7]pe U30TOIA KUCIOPOJa 707
A.Z=8N=17. B.Z=8§ N=0. B.Z=17,N=8.

I'. Z=9, N=8. N.7=8,N=238.

36. YUro Ttakoe anbda-uznyueHue?
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A. TIOTOK 37€KTPOHOB. b. I1oToK MPOTOHOB. B. IloTok siiep aTOMOB remnus.

37. Kakoe u3 Tpex BUIOB U3TyYCHUH — -, B- WK y-u3ydeHue — o01aaaer HauboIbIen
MIPOHMKAIOIIEH CITOCOOHOCTHIO?

A. 0-U3ITydeHHE. b. B-uznyuenue. B. y-uznydenue. I'. Bece nipu-
MepHooauHakoBou. [l. Cpenu orBeToB A-I" HET MPaBUIIBLHOTO.

38. Kakoe cOOTHOIIEHHE MEKy MacCOM My aTOMHOTO sI/Ipa ¥ CyMMOM MacC CBOOOIHBIX
IPOTOHOB Zmy, U CBOOOJHBIX HEUTPOHOB Nmy, U3 KOTOPBIX COCTABIEHO 3TO SPO, CIIPABEIAINBO?

A. my;> Zmy+ Nm,,. b. m;<Zmy+ Nm, . B. m; = Zmp+ Nm,,. I.
JnscTaOuinbHBIX sifiep NpaBUWIBHBIM OTBET A, JUIS paJMOAaKTHBHBIX snep - b. .
JnsicTaOMIIbHBIX siiep NMPaBUIIBHBIN OTBET b, UIsl palnoakTUBHBIX e - A.

39. B kakoii 30He CoyiHIIa MPOUCXOAT TEPMOSACPHBIE peaKIu?
A. nyducras 30Ha

B. sapo

B. 30Ha KOHBEIIHH.

Yacts C

Pewiume 3a0auu

40. Kunernueckast sHeprus Tena B MOMEeHT Opocanus pasHa 200 Jx. Onpexnenute 110 Ka-
KOH BBICOTBI OT MMOBEPXHOCTHU 3€MJIU MOXET MOAHITHCS TEJI0, €clii ero Macca pasHa 500 r.

41. ABTOMOOWMIIb Maccoii 2 T JBUKETCS CO CKOPOCThIO 54 km/4. Kakas pabora jgomkHa
OBITH COBEpIIICHA I €0 OCTAHOBKU?

42. Kakoe KOJIMYECTBO TEIUIOThI HY’KHO COOOIIMTD JIbAY Maccoi 2 KI, HaXOASILEMYCsI
npu Temneparype —10 °C, 4ToObl IPEBPATUTH €0 B BOLY M HATPETH €€ 10 TeMuepaTypsl +30 °C?

43. CKOJIbKO SHEPTUU HYKHO 3aTPaTUTh, YTOOBI PACILIABUTH JIE MAacCOU 4 KT IIPH TEM-
neparype 0°C? (A = 3,410° Jk/kr)

44 Yemy paBHa CHJIa TOKA B SJICKTPHUYECKOH JIaMIle KapMaHHOTO (OHAPSI, €CIIH COIPO-
TUBJIEHUE HUTHU Hakana 16,6 OM u namma noakiIoueHa kK 6arapeiike HanpspkeHuem 2,5 B?

45. Onpenenuts KIIJ] ncrounnka Toka ¢ BHyTpeHHUM conpotusieHueM 0,2 Owm, eciu oH
paboTaeT Ha Harpy3Ky ¢ conpoTusieHuem 3 Om.

Hrorosasi kKoHTpOJILHAsI paboTa

Bapmunanr 2
Yacts A
3aKkonuume npeonoHceHun:
PaBHOYCKOpEHHBIM JIBUKECHUEM HA3BIBACTCH. . .
[TepemenieHreM Ha3bIBAETCH. ..
3aKOH COXpaHEeHMsI UMITYJIbCa:
Pabota, ¢ Touku 3peHust GU3NKH, ITO
OHeprus - 3T0
3aMKHYTBIM IIPOLIECCOM, UM LUKIOM Ha3bIBaETCS
AnrabaTHBIN TPOIEeCC — 3TO
[TnaBneHueM Ha3bIBaeTCA
®a3oBbIi IEPEXO — ATO
0.  HcrouHuku TOKa — 3TO
11.  Kupxroda Bropoe npaBuio:
12. Pesucrop - aTo
13. Cwuna toka xapakTepHu3yerT...
14.  JIMdnEeKTpUK — 3TO

N SR RO S o
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15. DnexrtpoaBmKyIas cuia —

Yacts B

Omeembvme na 6onpocwi

16. Onpenenure HanpaBiIeHUE CUJI, J€HCTBYIOIMX HA MPOBOAHUK C TOKOM B MarHUTHOM

nosie (puc. 1).
——""]

s
@
N

o

Puc.1
A. BBEpX b. BHu3 B. Bnpaso I'. Bieso  /I. onpenenuts HEBO3MOXKHO

17. OnpenenuTe BETMUMHY U HAIIPAaBICHUE CHIIBI AMIIepa, JeHCTBYOIIEH B M300paXKeH-
HOM Ha puc. 2 ciydae. B=0,1 Tn, [ =20 A.

S I~
!
Puc. 2

A. 20 H, or mabmogarens B. 0,2 H, Ha nadmogarens B. 20 H, na ma6monarens. I'. 0,2
H, ot mabmonarens. . Cpeau orBeToB A-I" HET IpaBUIIBLHOTO.

18. IIpoBogurik MN ¢ 1yiMHOM akTUBHOM YacTu 1 M u conpoTuBieHreM 2 OM HaXOAUTCS
B OJIHOPOJAHOM MarHUTHOM nosie ¢ uaaykuuei 0,1 Ti. IIpoBogHUK NOAKIIOYEH K HCTOYHHUKYC
SJIC 1 B (BHYTpEHHMM CONPOTUBIIEHUEM HCTOYHHUKA MOKHO IpeHedpeus). KakoBa cuiaToka B
MPOBOTHUKE, €CIIN TPOBOJHHK JIBUKETCS BIIPABO CO CKOPOCTHIO 4 M/c?

A. 0,7 A b. 3,8 A B. 0,71 A I. 28A . Cpenu oTBeTOB A-
I' HeTnIpaBUIILHOTO.

19. Kak u3mMeHuTCSs Iepuo] KojaeOaHuii MaTeEMaTHIECKOTO MAasITHUKA, €CITH €T0 JUTUHY
YMEHBIINTH B 4 pa3a?
A.. Ymenbmutces B 2 pa3za b. Ymensmmres B 4 paza.. B. He usmenutcs I'. YBenuuures B

2 paza. JI. YBenuuurcs B 4 pasza.

20. Kakue U3 nepeunciIeHHbIX HUKE BOJIH SBISIOTCS NPOJOILHBIMU: 1 — BOJHBI Ha IO-
BEPXHOCTH BOJbI, 2 — 3ByKOBBIE BOJIHBI B T'a3ax, 3 — paJIuOBOJIHBI, 4 — yIbTPa3BYKOBBIE BOJHBI B
SKHIKOCTSX?

A. Tonbko 1-oe. B.1u3. B.2u4.TI.1,23, u4. JI. Cpenu orBeToB A-I" HET mpaBuiIb-
HOTO.

21. lnuna Bonubl paBHa 40 M, ckopocTh pacnpoctpanenus 20m/c. Uemy paBHa dacrto-
TakoJIeOaHUH UCTOUYHUKA?

A.05¢'B.2c¢'. B. 800 ¢'. T. TTo ycioBHIO 3a1a4y 9aCTOTY ONPEIEIUT Hemb3st. .
CpeanorseroB A-I" HET IpaBUIIBHOTO.

22. B anexTprueckoM KoneOaTeqbHOM KOHTYPE €MKOCTh KOoHaeHcaropa 1 Mx®, a uH-
TyKTUBHOCTH KaTymiku 1 ['H. Ecnm mis ¢cBOOOMHBIX HE3aTyXaromux KoJeOaHWil B KOHTYpE am-
TUTMTY/Aa cuiibl TOKa cocTaBisier 100 MA, To Kako¥l JOKHA OBITH aMIUTUTYyJa HANpPsDKEHUsS Ha
KOHJIeHcaTope?

A. 100 B. b. 10B. B. 30B. I'. 80 B. J. 60 B.
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23. Kak u3MeHUTCS yroy Mexay MalaloudM U OTPAKEHHBIM JIy4aMH CBETa, €CIU Yol
najeHussyMeHbpImuTes Ha 10°?

A. YMenpmutes Ha 5°. b. Ymenbmurcs va 10°. B. YMmenbmutes Ha 20°. I'. He us-
MEHUTCS.

H. Cpeau otBeToB A-I" HET PABUIIBHOTO.

24. Ilpu HEKOTOPOM 3HAUCHUU O YIJIa MaJICHH JIyda CBETa Ha IPaHHMIly pasjerna IByX
Cpel OTHOIIEHHE CHHYca yIila aJleHHUs K CHHYCY yIJla IPEeJIOMIIEHHs paBHO n. YeMy paBHO 3TO
OTHOUICHUE NP YBEIMUYCHNUH yTJia MaieHus B 2 paza?

A. n/2. b.n. B. 2n. . \2. . Cpenu orBeTOB A-I" HET IPaBUIIBHOTO.

25. IlokazaTenu npeaoMIIeHUsI OTHOCUTEIBHO BO3/1yXa JJIsl BOJbI, CTEKJIA, U aaMasa Co-
OTBETCTBEHHO paBHHbI 1,33, 1,5, 2,42. B KakoM U3 3TUX BEIIECTB MPEICIbHBIN yroJI MOJIHOTO OT-
pakeHUs IPU BBIXOJI€ B BO3AYX UMEET MaKCUMAaJIbHOE 3HaUeHUE?

A. B Boze. B. B crexkine. B. B ammasze. I'. Bo Bcex Tpex Belie-
crtBaxoauHakoBoe. JI. Hu B o/lHOM BelecTBe MOJHOTO OTPaKEHUS HE Oy/IeT.

26. Ha puc. 6 moka3aHo MOJIOKEHUE JIMH3BI, €€ TJIABHOW ONITUYECKOW OCH, TJIaBHBIX (PO-
KycoB u npeamera MN. ['1e HaxoIuTCst H300pakeHUE MPeIMETa, CO3/1aBaeMOe JINH30M?

2 N 3

4 5

|
|
|
!
:ZF
i
:

Puc. 6
A. B obOnactu 1. B. B o6nactu 2. B. B o6nactu 3. I'. B o6nactu 4. 1. B obmactu 5.

27. C noMoIIbio cOGUPAROIIEH JTMH3BI TTOTYYUIH H300paXkKeHUe CBETALIECS Touk. Ye-
My paBHO(OKYCHOE paccTosiHue JuH3bL, ecnmu d =0,5 M, f =2 M?

A. 2,5 m. b. 1,5 m. B. 0,5 m. I. 04 M. H. Cpenu orBeTOB A-
I' HeTnpaBuIBHOTO.

28. Tlo ycnoBHIO mpeAbIayIIei 3a1a4u ONpeaeauTe, YeMy paBHO yBEIUYEHUE?
A.4. B.0,25. B.2)5. Ir. 04. . Cpenu otBetoB A-I" HET nmpaBuIIb-
HOTO.

29. CBeT Kakoro 1seta OOJbIle IPYTUX OTKIOHSIETCS MPU3MON CHEKTpocKomna?
A. ®uonerosoro. b. 3enenoro. B. Kpacuoro. I'. Cunero. JI. Bce ogunakoBbIii.

30. Kakue u3 npuBeACHHBIX HUXKE YTBEPKICHHUI MPOTUBOPEYaT MOCTyIaTaM TEOPUH OT-
HOCHUTEIBHOCTHU: | — BCE MPOIECCH IPUPO/BI TPOTEKAIOT OAMHAKOBO BO BCEX MHEPIMAIBHBIX
CHUCTEMax OTCYeTa, 2 — CKOPOCTh CBETA B BAKYyME OJIMHAKOBA JIJIsI BCEX MHEPLUAIBHBIX CHCTEM
0TcUeTa, 3 — BCE MPOLECCH] IPUPOJIbI OTHOCUTENBHBI M IPOTEKAIOT BPA3JIMYHBIX MHEPLUAJIbHBIX
CHUCTEMax OTCUYETa HEOJIMHAKOBO, 4 — CKOPOCTh CBETA 3aBUCHUT OT CUCTEMBI OTCYeTA?

A.Tombko 1. B. Tonbko 2. B. Tonbko 3. I'. 1u?2. A.3u4.

31. Kakoe u3nydeHue U3 NepeunciIeHHbIX UMEET CaMyl0 HU3KYIO 4acToTy: 1- ynbTpa-
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¢duoneroBsie IyuH, 2-UHPAKPAKKHBIE TyYH, 3-BUTUMBIH CBET, 4-paMOBOIHBI, 5- pEHTTC€HOB-
cKue Jy4yun’?
A. 1. b.2. B. 3. r. 4. . 5.

32. Kakoe ontuueckoe siBJIeHUE OOBSCHSAET MOSIBICHUE [IBETHBIX PAJIy>KHBIX MSATECH Ha
MMOBEPXHOCTHU BOJIbI, TOKPBHITON TOHKON OCH3WHOBOU TUICHKOM?

A. Jlucriepcusi cBera. B. ®oroaddexr. B. Jludpakuus cBera.

33. Uemy paBHa »Heprusi GOTOHA CBETA C YaCTOTOH V?
A. h v, B. vch. B. hv. I'. hv/e. . vh/c*.

34. Ypauenue DiHIITeHA 115 hoToddhPeKTa mpeacTaBisier co0oi MPUMEHEHHE K J1aH-
HOMY SIBJICHUIO:

A. 3akoHa coxpaHeHHs UMITYJIbCa. b. 3akoHa COXpaHEHHUs DHEPIUH.

B. 3akonanpenomiieHus u otpaxkenus CBE€Ta. I'. 3akoHa coxpaHEHHUs 3apsjna.
. 3akoHacoxpaHeHuss MOMEHTa UMITyJIbCa.

35. CKOIbKO MPOTOHOB Z U CKOJIBKO HEHTpoHOB N B sifipe U30TOIa yriiepoa MeC2
A.Z=6,N=14. b.Z=14,N=6. B.Z=6,N=6. I'. Z=6,N=8.
. N=6,7Z=8.

36. Uro Takoe Oeta-uziayudeHue?

A. I1OoTOK 3JIEKTPOHOB.

b. [IoToK MpOTOHOB.

B. Ilotox ssaep aToMoB T'€JIHS.

I'.IloTOK KBaHTOB 3JEKTPOMarHUTHOIO M3Iy4YEHHs, UCIIyCKaeMbIX aTOMHBIMH SIIPaMHU.

J.IToTox KBaHTOB ANEKTPOMArHUTHOTO U3JIyUEHUsI, UICITYCKAEMbIX MTPH TOPMOXKEHUU ObI-
CTPBIX JIEKTPOHOB BEILIECTBE.

37. Kakoe W3 Tpex BHIOB U3IY4eHHH — O-, - WIH Y-U3TydyeHHEe — HE OTKJIO-
HSETCSANIEKTPUYECKUMHU U MArHUTHBIMU MOJIIMHU?

A. 0-U3JIy4eHHE. b. B-uznyuenue. B. y-uznyuenue. I'. Bce otkito-
HSIOTCAL.

. Bce Tpu HE OTKIIOHSAIOTCA.

38.Kakoe cooTHOIIEHHE U3 TPUBEICHHBIX HUKE CITPABEUIMBO JIJISl TOJIHOW IHEPTUU
CBOOOJHBIX NMPOTOHOB E,, cB0O0AHBIX HENTPOHOB E, 1 aToMHOrO sapa E;, cocraBieHHOro n3
HUX?

A. E;> E,+ E,. b. E,<E,+ E, . B. E;=E,+ E,. I'. 151 cTaOUIbHBIX
SIEpNPABUIIBHBIA OTBET A, I paAHMOAKTUBHBIX siaep - b. . dnst cTaOMIbHBIX
AIepnpaBUIIbHBIN OTBET b, 151 palnoakTUBHBIX sAep - A.

39. Kocmuueckre 00BbeKTHI, yaleHHbIe Ha MUJUTHAP/Ibl CBETOBBIX JIET MOIHOCTH M3ITY-
YEHUS,KOTOPBIX MPEBBINIACT MOIIHOCTh U3YYCHHS aJaKTUK.

A. nedenabt

b. xBazapsl

B. Genble kapnuku

Yacte C
Pewiume 3a0auu
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40. ITyns maccoit 10 T momagaer B A€peBsIHHbIN OpYCOK, HETIOABHIKHO JIEXKAIUH Ha TIa/1-
KOW TOPU30HTAIBLHOM TUIOCKOCTH, U 3acTpeBaeT B HeM. CKOpOCTh OpyCKa MOCie 3TOr0 CTAaHOBUT-
cst paBHOU 8 M/c. Macca Opycka B 49 pa3 Gomnbliie Macchl myiu. OnpenenuTe CKOPOCTh MYIH 10
nornajilaHusi B Opycok.

41. B GamioHe copepxuTes 2 Kr Kucinopoza npu nasienuu 8,3 MIla u temmnepatype
15°C. BbluucanTh BMECTUMOCTD (€MKOCTB) OailsioHa. BennunHy yneapHO#M ra30BOM MOCTOSHHOM
JUISL KACJIOpoaa IpuHATH paBHO# R = 259,8 Jx/(krxK).

42. Cmemranu Boay maccoi 0,8 kr, uMmeromnryto temrneparypy 25 °C, u Boay npu Temiepa-
type 100 °C maccoii 0,2 xr. Temneparypy noiay4eHHOW CMECH U3MEPUIIU, U OHA OKa3aJlach PaB-
Hoi1 40 °C. Beruncnure, Kakoe KOJIMYECTBO TEIUIOTHI OTJaia ropsiyas BoJa pU OCTHIBAHUU

43. Kakoe KoJIMYeCTBO TEIUIOTHI HeoOxoaumo Juid miasienus 200 r cBuHLA, B3ATOrO NPU
temmeparype masierns? (A = 0,2510° [ix/kr)

44. K akkymynstopy ¢ D1C 12 B, noakitoueHa JaMnoyka u JiBa napauiesibHO COeIu-
HEHHBIX PE3UCTOpPA CONMPOTUBICHUEM Kax bl mo 10 OM. U3BecTHO, uTO TOK B 11enu 0,5 A, a co-
npoTuBIieHHE JTaMIiouku R/2. KakoBo BHyTpeHHEE CONPOTHBIICHHE aKKyMyJsiTopa?

45. DnekTpuueckas TimMTKa npu cuiie Toka 5 A 3a 30 mun notpebnset 1080 k/x sHep-
ruu. PaccunTaite CONPOTUBIICHUE TIITUTKH.
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Kuarouu orBeTOB

1 BapuanT
Yacts A.
3akonyume npeonoHceHus:
1. Tpaekropust 1BUKEHUs MaTepUaIbHOM TOYKH — JIMHUS, ONUCHIBAEMast 3TON TOY-
KOU B IPOCTPAHCTBE.
2. Cuuia - 3T0 KOJIMYECTBEHHOE BBIPAKEHUE CTENIEHU AEMCTBHSI OHOIO TENa Ha JIpy-
roe
3. MouHocTb - 3TO paboTa, coBepIiacMas B eAMHUILY BpeMeHH: N :7;
4. H3onpouecebl — TepMOAMHAMUYECKUE ITPOLIECCHI, TIPOTEKAKOIIUE IIPU HEU3MEH-
HOM 3HAQYE€HUH KaKOT0-JI100 mapamMeTpa COCTOSHHS.
5. Hcnapenue — npoiecc napooOpa3zoBaHus, IPOUCXOIALINI cO CBOOOIHOI 1MO-
BEPXHOCTH JKUIKOCTH.
6. Kpucrannuzanus — nporecc 00pa3zoBaHusi KPUCTAUIOB U3 Ta30B, PACTBOPOB, pacIjia-
BOB
7. IlepBblii 3aK0OH TEPMOAMHAMUKY: U3MEHEHUE BHYTPEHHEN YHEPTrUU TEPMOJIU-

HAMUYECKOW CUCTEMBI paBHO CyMMe PabOTHI, COBEPIIAEMOU HaJl CHCTEMOI BHEIIHUMHU TEJIAMHU, U
KOJIMYECTBA TEIIOTHI, COOOIIEHHOTO CUCTEME

8. 3aKoH coOXpaHeHHs 3apala: 3apso0 dIeKMPUUECKU 3AMKHYMOU CUCEMbL, MO
ecmo cucmembl, yepes N0GEPXHOCHb KOMOPOU He NePEHOCAMCS 3APNCEHHble YaCmuybl, He U3-
MeHsemcsl, Kakue 6bl npoyeccol 8 Heli He NPOUCXOOUNU.

0. Kupxroga nepsoe npaBujio — €ciid CYUTATh NOAXOASIINE K y3JIy TOKHU IOJIO-
JKUTEJIbHBIMH, a UCXO/ISIINE — OTPULIATEILHBIMU, TO alre0pandeckas CyMMa CUjl TOKOB B y3JI€
paBHa HYIIIO

10. Konaencarop — ycTpoiicTBo, CriocOOHOE HaKaIruIMBaTh Ha ce0e OOJBIIHE 3apsiIbl.
Konpaencarops! AenaroT B BUZIE IByX IPOBOIHUKOB, PACIIONIOKEHHBIX OJH3KO ApyT K Apyry. O0pa-
3YIOLIME KOH/ICHCATOP MPOBOTHUKHI HA3bIBAIOTCS OOKJIAKaMH KOHICHCATOpA.

11. KyJ10Ha 32aK0H — OCHOBHOM 3aKOH 3JIEKTPOCTATHKH, BHIPAKAET 3aBUCUMOCTb CHJIbI
B3aUMOJICHUCTBUS IBYX HETIOJIBIKHBIX TOUCUHBIX 3aPSA0B OT PACCTOSHUS MEXKITY HUMHU: JIBa HETIOI-
BIOKHBIX TOUEUHBIX 3apsiia B3aUMOIECHUCTBYIOT C CUJIOH, PSMO MPOMOPLIMOHATIBHON POU3BEACHUIO
BEJIMYMH THX 3apsJI0B U 00PaTHO MPOITOPIIMOHATIBLHOM KBapaTy PACcCTOSHUS MEXKITY HUMH U JTDJICK-
TPUYECKOU IPOHMUIIAEMOCTH CPEIbl, B KOTOPOM HAXOMSATCS 3apsiibl

12. Hanpsi:zkenue (magenue HanpsizkeHUs1) — BeJTUYMHA, YMCIICHHO paBHas padoTe,
COBEPILAEMON IEKTPUUECKUMU U CTOPOHHUMHU CUJIaMU MTPU NEPEMEILIEHUH €IMHUYHOTO T0JI0-
JKUTEIIFHOTO 3apsija Ha TaHHOM YYacTKe Ienu

13.  IIpoBOAHMKH — BELIECTBA, XOPOLIO NPOBOJAIINE IJIEKTPUUECKUN TOK Oaroiaps
HAJIMYHIO B HUX OOJIBIIIOTO KOJMYECTBA IOABIKHBIX 3apsKEHHBIX YACTHIL
14, DaexkTpuYeckuii TOK — HalpaBJIEHHOE ABM)KEHHE AIIEKTPUUECKHUX 3apsJI0B
15.  IloreHumaJ 3JeKTPHYECKOIO MOJsl - OTHOLICHHE MOTEHIIMAIbHON SHEPTUH, KO-
TOpo# 00agaeT NpoOHBIN 3apsil, MOMEIIEHHBIN B JAHHYIO TOUKY IOJISL, K 3TOMY 3aps 1y
Yacrs B
OTBeTbTE Ha BONPOCHI
16. A 21. B 26. 1 31. I 36. B
17. B 22. T 27. A 32. B 37. B
18. A 23. B 28. T 33. b 383. b
19. T 24. B 29. T 34. T 39. b
20. b 25. B 30. A 35. B
Yacrs C
Pewume 3aoauu
40. 40 m 43. 1,36 M/
41. 225 ke 44. 0,15 4
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42. 961,2 xlnc 45. 94%

2 BapuaHT
Yacts A.
3axonuume npeonorceHus:
1. PaBHOyCKOpPeHHBIM IBH:KEHHEM HA3bIBAETCS PAaBHOIIEPEMEHHOE JBUKECHHE,
pY KOTOPOM BEJIMYMHA CKOPOCTH BO3PACTAET ...
2. IlepememenueM Ha3bIBAETCS U3MEHEHHE MTOJIOKEHUS (DU3MUECKOrO Tela B IIPo-
CTPaHCTBE OTHOCHUTEIILHO BBIOPAHHOM crcTeMbl 0TCuéTa. [[pUMEHUTENBHO K IBFXKEHUIO MATEPH-
AIbHON TOYKU MEPEMELICHIEM Ha3bIBAIOT BEKTOP, XapaKTEPUIYIOIIUHI 3TO U3MEHEHHE

3. 3aKoH cOXpaHeHHsI HMITYJIbCA: BEKTOPHAs CyMMa UMITYJIbCOB IBYX TE€J J0
B3aMMOJICHCTBHS paBHA BEKTOPHON CyMMeE X UMITYJIbCOB I1OCJIE B3aUMOICHCTBUS

4. Pa6ora, ¢ Touku 3peHust (PU3UKH, ITO CTh (PU3nUecKast BeIMIMHA, YUCIICHHO paBHAs
MPOU3BE/ICHUIO CUJIbI Ha TIEpEMEICHIE B HAIIPABIEHUHU JICHCTBUS STOM CUJIbI U €l %Ke BhI3BAHHOE

5. JHeprus - 3T0 CIOCOOHOCTH TeNla COBEPIIATh PadOTy

6. 3aMKHYTBHIM NpoOLIECCOM, WM IIMKJIOM Ha3bIBAE€TCS TAaKOM mpoliece, Mo 3aBep-
HICHUU KOTOPOTO CHCTEMa BO3BPAIAETCS B UCXOAHOE COCTOSTHIE

7. AuadaTHBIA MPOLECC — 3TO TEPMOIMHAMUYECKHHN TPOLIECC B MAKPOCKOITUYECKOM
cHCTEMeE, IPU KOTOPOM CHCTEMa HE OOMEHUBAETCSI TEIJIOTOM C OKPYKAIOIIUM ITPOCTPAHCTBOM

8. ILi1aBJieHHeM Ha3bIBAaETCs MPOLIECC MEepexo/ia Tea U3 KpUCTATMIECKOTrO TBEPIOrO
COCTOSTHHS B JKHJIKOE, TO €CTh TIEPEXO0]] BEIIECTBA U3 OJHOTO arperaTHoro COCTOSIHUSI B IPYTOE.

0. da30Bblii epexo/ — 3TO MepPexo 1 BELIECTBA U3 OJHOMH (a3bl B APYTYIO

10.  HWcTOYHMKM TOKA — 3TO YCTPOMCTBA, CIIYXKAIIUE I MOACPKAHUS B IIPOBOIHU-

K€ JI0JITOBPEMEHHOT0 JIEKTpHUecKoro Toka. OHM mpeoOpa3yroT XUMHUYECKYI0, TEIUIOBYIO, CBe-
TOBYIO U JJPYTUE€ BUJIbI SHEPTUU B DJIEKTPHUUECKYIO

11.  Kupxroda BTOpoe npaBu.10: B JI000M 3aMKHYTOM KOHTYpPE, IPOU3BOJIHO BbI-
OpaHHOM B pa3BETBIICHHOM Liemu, aJireOpanyeckasi cymma IpoU3BEICHUI CHJl TOKOB, TEKYILIUX
yepe3 CONPOTUBIICHUS COOTBETCTBYIOIIUX YYaCTKOB LIEMH, PaBHA alre0pandeckoil cymme Jiek-
TPOJABUKYIIUX CUJI, JEMCTBYIOLIUX B 3TOM KOHTYpe

12. Pe3ucTop - 3TO MaCCUBHBIN 3JIEMEHT AJICKTPUYECKUX IIETICH, 00JIaJatoIInui ope-
JIETICHHBIM WJIM MIEPEMEHHBIM 3HAYEHUEM JJIEKTPUUYECKOTO CONTPOTUBIICHUS
13. Cuia Toka xapakTepusyeT (pU3NYecKyr0 BETUYHHY, PABHYIO OTHOIICHUIO KOJU-

YCCTBaA 3apsjia, NpoumecauIero 4€pe3 HEKOTOPYIO IMOBEPXHOCTH 3@ HEKOTOPOEC BpEMS, K BEJINY -
HE 3TOr0 IMpOMEKYTKa BpEMEHU

14. JIM3J1eKTPUK — 3TO BEIIECTBO (MaTepuai), OTHOCUTEIBHO TIJI0XO0 MPOBOJISIICE
ANEKTPUICCKUN TOK.
15. DJIEKTPOABMKYIIAS CHJIA — (PU3MUECcKas BEJTMIMHA, OTTMCHIBAIOIIAs PA0OTY JIFO-
OBIX CHJI, KOTOPBIE ICHCTBYIOT B KBa3UCTAIIMOHAPHBIX IIETISIX MTOCTOSHHOTO MM TTEPEMEHHOTO TOKa
Yacts B
OTBeThTE Ha BOIPOCHI
16. B 21. A 26. T 31. T 36. A
17. T 22. A 27. T 32. T 37. B
18. A 23. B 28. A 33. B 38. b
19. A 24. B 29. A 34. b 39. b
20. B 25. A 30. 1 35. T
Yacts C
Pewiume 3a0auu
40. 400 m/c 43. 5 xJx
41. 18 n 44, 14 Om
42. 50,4 xJIx 45. 24 Om
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4. Cucrema onennBanus komiuiekTa ®OC Tekymero KOHTPOJIsi M MPOMeKyTOYHOM
aTTecTaluu

Kpumepuu oyenueanusa ycmnozo omeema.

«5» (omnuuno) — 3a rIIy0OKOE M TIOJTHOE OBJIAJICHHUE COJIEpPKaHWEM Y4eOHOTO MaTepuana, B
KOTOPOM 00y4Yaronuiics CBOOOIHO M YBEPEHHO OPHUEHTHUPYETCS; 32 YMEHUE MPAKTUYECKU IPHU-
MEHATHh TEOPETUUYECKHE 3HAHUS, BHICKA3bIBATh U OOOCHOBBIBATH CBOM CY>XKJE€HUS; 32 TPAMOTHOE U
JIOTUYHOE U3JI0KEHHE OTBETA.

«d» (xopowo) — ecimu 00YJArOIIUICS TTOJIHO OCBOMJI YUEOHBIA MaTepual, BIaJeeT HAydHO-
MNOHSITUMHBIM anapaToM, OPUEHTUPYETCS B U3yUEHHOM MaTepuaje, OCO3HAaHHO MPUMEHSET TeO-
peTHUYECKHe 3HAHMS HA MPAKTUKE, TPaMOTHO M3JlaraeT OTBET, HO cojaepikaHue u popma oTBera
UMEIOT OT/IEIbHbIE HETOYHOCTH.

«3» (yoosnemeopumenvbHo) — ecnv o0ydarouiics oOHApYKUBACT 3HAHUE U TTIOHUMaHUE OC-
HOBHBIX IMOJIOKEHUH y4eOHOTro mMaTtepuania, HO U3jaraeT ero HermojgHo, Hemociae10BaTeNbHO, J0-
MyCKAaeT HETOYHOCTH B NPUMEHEHUH TEOPETUYECKUX 3HAHUM NpPH OTBETE Ha MPAKTUKO-
OpPUEHTUPOBAHHBIE BOIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2» (neyooenemeopumenvHo) — el OOYJAIOIIUNCS UMEET Pa3pO3HEHHBIC, OECCUCTEMHBIC
3HaHUS, JIOMYCKAeT OMIMOKK B OIpe/ie]IeHUH 0a30BbIX MOHITUN, UCKAKAET UX CMBICI; HE MOXKET
MPaKTUYECKH MPUMEHSTh TEOPETUUECKUE 3HAHMUSL.

Kpumepuu ouenusanusa pegpepama, ooxknaoa.

B pedepare momxHa ObITh 0003HaueHa mpodiieMa U 000CHOBaHA €€ aKTYaJIbHOCTh, ClICTIaH
KpaTKU{ aHAINU3 PAa3JIMYHBIX TOUYEK 3pEHUs HA pacCMaTpUBAEMYIO MPOOIeMy U JJOTUYHO U3IIOXKe-
Ha cOOCTBEHHAas MO3MIUsA, chopMyIMpoBaHbl BBIBOABI. Tema AOKHA OBITH PACKPHITA MOJIHO-
CTBIO.

Pedepar nmeeT cTporo ornpenesneHHyo CTPyKTYpy:

1. TUTYnbHBIN TUCT (HOMEP CTPAHUIIBI HE CTABUTCH);

2. Coneprkanue (HOMEp CTPAHULIBI HE CTABUTCH);

3. Beenenue;

4. OcHOBHas 4acTh (COCTOSIIAs U3 TJIaB, maparpados, MyHKTOB);

5. 3aKIr04YeHuE;

6. CIIuCOK UCIOJIb30BAHHBIX HCTOYHHUKOB.

O0mBem pedepaTa JOKEH COCTABIATH HE Oosee 15 cTpaHul, qoknaaa -5-7 cTpaHUIL.

Tekcer pedepara BeIpaBHUBAETCA MO IIMPUHE, TOJDKEH OBITH BBHIMOJHEHBI mpudToM Times
New Roman Ne 14 uepe3 noayTopHbIil HHTEpBAJL.

TexcT paboThI crieayeT nedaraTh, cO0JI0/1asl CIENYIOIINE pa3Mephl MOJIEH; JIEBOEe — HE MEHEe
30 MM, npaBoe — He MeHee 10 MM, BepxHee — He MeHee 16 MM, HikHee — He MeHee 20 mMm. Crie-
JyeT BKJIOYUTH PEXHUM BBIpAaBHMBAHHE IO IIMPHUHE M aBTOMAaTHUYECKHH MEpeHoc cioB. Ab3all
(oTcTym) B TekcTe paseH 1,25.

Crpanuiibl ciiefyeT HyMepoBaTh apabCKUMH [UPpaMu, COOII0Aast CKBO3HYIO HyMEpalHIo 10
BceMy TeKkcTy pedepara. Hymeparust cTpaHull IPOBOJUTCS B MIPABOM BEPXHEM YIJIy CTPAHMULIBI,
apabckumu udpamu. [lpu 3TOM nepBas U BTopasi CTpaHULIbI (TUTYJIBHBIN JIUCT U COJIEPIKaHNUE)
HE HyMepyeTcCsl, TO €CTh HyMepallus HaunHaeTCsl Co CTpaHuLbl «BBenenue» ¢ uudpsl «3».

Cnucok MCNOoNb30BaHHBIX MCTOYHUKOB odopmisiercss B cootBercTBuM ¢ 'OCT 7.1-2003
«bubnuorpaduueckoe onucanue AOKyMeHTOB. OOmIe TpeOOBaHUS M MPaBUIIa COCTABIICHUS,
I'OCT P 7.0.5—2008 «Cuctrema ctangapToB 1o uHMOpMAaIuu, OMOIMOTEeYHOMY B U3/1aTeIbCKO-
My aeny. bubnmorpagpudeckas cepuika. O0ue TpeOoBaHUs U MpaBHUiia COCTABICHUS»

CchUIKM Ha JIMTEPATYPHBIN UCTOYHUK JOJDKHBI OBITh MPABHIIBHO O(OPMIIEHBI B BUJIE CHOCOK
B HIOKHEH 4acTH CTPaHUIb! (IOCPEICTBOM UX OTAEICHHUS OT OCHOBHOI'O TEKCTa 4epTOil, Mo KO-
TO-pO yKa3bIBaE€TCsI MOPSIKOBBII HOMEP CCBHUIKU apaOCKUMU HU(ppaMu, GamMuiiisg U UHUIHAIIBI
aBTOpa, MOJIHOE Ha3BaHUE (3arojI0OBOK) UCTOYHUKA, MECTO U3aHUs, U3aTeNbCTBO, FOJ U3JaHUS,
cTpanuna.). Ha kaxmoi ciemyromieit CTpaHuilie HyMepalyio CChIJIOK HaurHAroT 3aHoBO (1,2,3...).
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«5» (omauuno) — BEIMIOHEHBI Bce TpeOoBaHMs K pedepary: o603HaueHa mpodiema u 0doc-
HOBaHa €€ aKTYaJIbHOCTh, CIIeJIaH KPaTKUH aHAJIN3 Pa3lIMYHBIX TOUEK 3PCHUS Ha paccMaTpHBac-
MYIO MPOOJIEMY U JIOTHYHO HM3JI0KEHa COOCTBEHHAs! TO3UIHS, CHOPMYITHMPOBAHBI BHIBOJIBI, TEMA
pacKphITa MOJHOCTHIO, BBIIEPkKAaH 00BbEM, COOIIOICHBI TPeOOBaHHS K BHEIIHEMY O0()OpMIICHHUIO,
JIaHBI TTPABUIILHBIC OTBETHI HA JIOTIOJHUTEIILHEBIE BOITPOCHL.

«4» (xopowo) — oCHOBHBIC TpeOOBaHUS K pedepaTy BBIITOIHEHBI, HO MPH STOM JIOMYIICHBI
He0YETH. B 9aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHala; OTCYTCTBYET JIOTHYE-
CKasi IOCJIeIOBATEIBHOCTD B CY)KJICHHSX; HE BBIZICPKaH 00BEM pedepara; UMEIOTCS YITYIICHUS B
0 OpMIICHHUHU; HA JTOTIOJHUTEIILHBIC BOIIPOCHI MPH 3aIIUTE JAHBI HETIOJTHBIE OTBETHI.

«3» (yooenemeopumenvho) — TeMa pedepara OCBEIICHA YACTUYHO; JIOMYIIEHBI (aKTHIe-
CKHE OIIMOKU B COJIEP’KaHUU TEKCTAa WJIM MPU OTBETE Ha JIOTIOJHUTEIHHBIC BOIPOCHL, BO BpeMs
3alIUThl OTCYTCTBYET BBIBOJI.

«2» (neyooenemeopumensno) — Tema pedepara He pacKpbITa, OOHAPYKUBACTCSA CYLIECT-
BEHHOE HETTOHMMaHUE MPOOIICMBI.

Ilpakmuueckue u camocmoamenvnvle padomel, OOMauinue ONbINMBL OO0YUAIOLIETOCS
OLIEHUBAIOTCSI, YUYUTHIBAs CIEAYOILEE:

- KQ4eCTBO BBINIOJIHEHUS TPAKTUUYECKON 4acTu paboThI;

- KayecTBO 0(OpMIIEHUS OTYETa 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONPOCHI MPU 3aLIUTE PAOOTHI.

Kaxnplif Buj paboThl OLIECHUBAETCS 110 MATH OaIbHOMN LIKase.

«5» (omauuno) — 3a TIIyOOKOE ¥ IMOJTHOE OBIIAJICHHUE COJICP)KAaHUEM yIeOHOTO MaTepuaa,
B KOTOPOM 0Oy4aromuiicsi CBOOOTHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE MPAKTUUYECKU MPU-
MEHATh TEOPETUYECKUE 3HAHUS, BBICKA3bIBATh U OOOCHOBBIBATH CBOU CYyxKAEHMs. OLeHKa «5»
(OTNIMYHO) IpenoaaraeT rpaMOTHOE U JIOTMYHOE U3JI0KEHUE OTBETA.

«4» (xopowio) — ecnu 0OyyaroLUICS MOJTHO OCBOWIJ YU4eOHBIN MaTepuall, BiIaJeeT Hayy-
HO-TIOHATUIHBIM alnapaTtoM, OpUEHTUPYETCsl B U3yUYEHHOM MaTepHajie, OCO3HAHHO NMPUMEHSET
TEOpPETUYECKHE 3HAHUS HA MIPAKTHUKE, TPAaMOTHO HM3JIaraeT OTBET, HO COJepKaHue U opma OTBe-
Ta UMEIOT OTAEJIbHbIE HETOUHOCTH.

«3» (yoosnemeopumenbno) — ecinv 00yJarOIINNC OOHAPY)KUBACT 3HAHWE U TIOHUMaHUE
OCHOBHBIX TOJOXEHUH yuyeOHOro MaTepualla, HO M3jaraeT ero HEroJHO, HEelocleA0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTH, B NPUMEHEHHUU TEOPETUYECKUX 3HAHUM IpPH OTBETE HAa MPAKTUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET J1I0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUS.

«2» (HeyooenemeopumenvHo) — eCiau O0yUAIOIIMIICI UMEET pa3pO3HEHHbBIE, OECCUCTEM-
Hbl€ 3HAHUS, JIONYCKAaeT OIMOKU B OmpeseneHUH 0a30BBbIX MOHATHH, MCKaXKaeT MX CMBICI; He
MOJKET MPAKTUYECKU TPUMEHSATh TEOPETUUECKHUE 3HAHMUSL.

Hmozosaa konmponvnaa paboma OUEHUBAETCS MO MATH OalbHOW MIKaJle CIEIYIOUIMM
00pa3oM: CTOMMOCTb Kaxaoro Bompoca | Oami. 3a mpaBWIbHBIM OTBET CTYIEHT mHoijydaeT |
6asu1. 3a HEBEpHBIN OTBET UJIM €r0 OTCYTCTBHE OAJLIbI HE HAUUCIISIOTCS.

Ouenka «5» coorsercTByeT 86% — 100% mpaBUIBHBIX OTBETOB.

Ouenka «4» coorBercTBYeT 73% — 85% NpaBUIBHBIX OTBETOB.

Ouenka «3» coorBercTBYeT 53% — 72% NpaBUIBHBIX OTBETOB.

Ouenka «2» coorBerctByeT 0% — 52% NpaBUIBHBIX OTBETOB.
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