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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lens npenogaBaHusi JUCLUILIAHBL

1.2 | bopMupoBaHue y 00y9IaIOMNXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS; HAYIHOTO MBIIICHHUS; IEIOCTHOTO
TIPEACTABICHHS O (PU3NIECKUX 3aKOHAX OKPYXKAIOIIEro MUpa B HX €AWHCTBE U B3aNMOCBS3HM; HAaBHIKOB TPHMEHEHHS
MONOXKEHUH (hyHIAMEHTaIbHOH (DU3UKU NIPU PEIICHUH KOHKPETHBIX MPEeIMETHO-IIPOGHIBHBIX 3324, TEOPETHUECKOH U
MIPAKTUYECKON 6a3bl I YCHELTHOr0 OCBOSHHSI UMH CHIELMATIbHBIX AUCLMILIMH.

1.3 | 3amaun AUCLIUIUIMHEL:

1.4 | — ocBOeHHE 00YJAIOIIUMHUCS 3HAHHUH 00 OCHOBHBIX (PM3NYECKUX SBICHUIX M IIPOIECCaX, OCHOBHBIX (hH3MIECKUX
BEJINUMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PM3NYECKUX 3aKOHAX U IPaHUIAX WX IPUMEHHMOCTH,
(byHAaMEHTaIbHBIX (PU3NUECKUX SKCIIEPUMEHTAX U UX POJIM B PA3BUTHU HAYKH, HA3HAUCHUH M IIPUHINIIAX ICHCTBUA
BaXHEHWIINX (HH3HMUECKUX TPHOOPOB;

1.5 | — mpuobpeTteHne 00y4aroIMMUCT YMEHHIT O0BSICHUTH OCHOBHBIC HAOIIOAaeMbIe IPUPOJHBIC ¥ TEXHOI'CHHBIC SBICHHS U
3¢ dekTs! Ha 0a3e 3aKOHOB KJIACCHYECKOH M COBPEMEHHOH (DH3HUKH;

1.6 | — mproOpeTeHIe 00yJIalOMUMICS YMEHHUI W HABBIKOB MCIIONB30BAHMS METOIUKH (DHU3MUECKAX U3MEPECHUH U 00pabOTKH
IKCIIEPUMEHTAIILHBIX JAHHBIX, UCTIONBE30BAHMUS METOZIOB (PH3HMUYECKOTO MOJCITHUPOBAHIS JUTSI PEIICHUS] KOHKPETHBIX
€CTCCTBCHHOHAYYHBIX U TEXHHYCCKUX 3a/1a4;

1.7 | — npuobpeTeHne 00yqarOIUMHUCS HaBBIKOB SKCIUIyaTallll OCHOBHBIX IIPHOOPOB U 000PyIOBaHHS COBPEMEHHON
¢buzndeckoii 1abopaTopuu, 00pabOTKU U UHTEPIPETUPOBAHUS PE3YIBTATOB SKCIIEPUMEHTA.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (paszen) OIL: | F1.0.11

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILJINHbBI
(MOYJIST)

OIIK-1 CriocobeH aHaIM3UpOBATh 3aJa9H IPo(ECCHOHATBHON JeITeIPHOCTH Ha OCHOBE MTOIOXKEHHUH, 3aKOHOB U METOJIOB B
00J1aCTH €CTECTBEHHBIX HAYK U MaTeMaTHUKH

OIIK-1.2 [TpuMeHsIeT OCHOBHBIE IIOHATHS M 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHNUS TPEAMETHO-TIPOPIIBHBIX 33129

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHbIE METObI TEOPETUUECKOTO M SKCIIEPUMEHTAILHOTO UCCIIEA0BaHUS OO BEKTOB, IPOLIECCOB,
SIBJICHUH, ITPOBOIUT SKCIIEPUMEHTHI 110 33JaHHON METO/IMKE U aHAIIM3UPYET PE3yIbTAThI

B pe3yabTaTe ocBoeHHs THCHUTLUIHHBI (MOAYJIS) 00yJAIOMINIiCs T0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE IOHATHS U 3aKOHBI KJIACCHUECKON M COBPEMEHHOH (DM3UKH M UX PONb B PELICHHH IPeIMETHO-IPOPIIBHBIX
3a1a4;

3.1.2 | MeTOaBI TEOPETUUECKOTO M HKCIIEPUMEHTABHOTO UCCIeI0BaHuUs (PU3NUECKHX OOBEKTOB, MPOLIECCOB U SIBICHUH, METOJUKY
IpOBeICHUs 1 00pabOTKN Pe3yIbTaToB (PU3UUECKOTO KCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 | ucrionbp30BaTh OCHOBHBIE MOHATHS U 3aKOHBI (DU3KKHU AJIS peIIeHHs TPEIMETHO-NIPOGMIBHBIX 3a1a4;

3.2.2 | mpUMEHATh METOMBI TEOPETUIECKOTr0 U SKCIEPUMEHTAIBHOI0 UCCIEIOBAHUS (PU3HUCCKUX 00BEKTOB, IPOLIECCOB U
SIBJICHUH, IPOBOANTH (PU3MUECKHE SKCIIEPUMEHTHI 10 331aHHOI METOJIMKE M 00padaThIBaTh UX PE3yIbTATHI

3.3 | Bragern:

3.3.1 | HaBbIKaMH TPUMEHEHUS! OCHOBHBIX MIOHATHI U 3aKOHOB KJIaCCUYECKON M COBPEMEHHOH (DU3MKU AT pelieHHs MpeIMeTHO-
pOQHIBHBIX 331a4;

3.3.2 | HaBBIKAMH OPUMCHCHHA METOAOB TCOPCTUICCKOI'O U OKCIIECPUMCHTAJIBHOI'O HCCIICAOBAHUA (I)I/ISI/I‘{6CKI/IX O6’L€KTOB,
IIpOnECCOB U ﬂBHeHHﬁ, HaBbIKaMH ITPOBCACHUA (1)H3PI‘I€CKI/IX 9KCIICPUMECHTOB I10 3aJITaHHOW METOJIUKE U O6pa6OTKPI ux

pe3yIbTaTOB
4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)
Kon HaumeHoBaHue pa3ae/10B ¥ TeM /BU] 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATUSA / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKH

1.1 KMHEMATUKA MATEPMAJIBHOU TOYKH Ipenmer u 1 2
MeTO/bl MexaHuKu. Mozenu MaTepuanbHOM TOUKU U TBEpAOro Tena. [lonstue
CHCTEMBI OTCcYeTa. BeKTopHOE 1 KOOPJUHATHOE OMUCAHHE JABIKCHUS
MaTepuanbHoi Toukl. OCHOBHbIE KHHEMATHUECKHE XapaKTEPUCTUKH
MaTepUAIIbHOM TOUKH: PayC-BEKTOP, IEPEMEIICHUE, IPOUJEHHBIN IyTh,
CPEIHss U MTHOBEHHAs! CKOPOCTh, CPEJHEE U MTHOBEHHOE YCKOPEHHUE,
TaHTEeHIMAIbHOE U HOPMaJIbHOE yCKOpeHHe. BparaTensHoe IBIKEHUE
MaTepuanbHON TOUKH. BEKTOpPHI yria NoBopoTa, yrioBOH CKOPOCTH M YII0BOTO
yckopeHus. CBS3b MEXy YIJIOBBIME U JIMHCHHBIMU BeTManHaMI. /JIex/




1.2

OmnpeeneHne MIOTHOCTH TBEPOrO Tea MPABUIILHON T€OMETPUICCKOM
¢dopmel. /J1a6/

1.3

OCHOBbI JMHAMUMKH ITOCTVYITATEJIBHOT'O JIBUJKEHW A TEJIA
IToctynarensHoe nBuxenue. Ilepssiit 3axoH Herotona. IlonsTHe nHEpTHOMN
Maccsl Tena. Bropoii 3akon HerotoHa u nonsitue cuibl. Tperuil 3akon HeroToHa.
Bugst cun. Cuna TS)KeCTH, CHla BCEMHPHOTO TATOTEHUS, CHJIa YIPYTOCTH, CUla
TpeHns. HemHeprmanbHble CUCTEMBI oTcdeTa. LIeHTpoOeKHBIe CHITBI HHEPITHH H
cmis! Kopromnca. /JIex/

1.4

W3yueHre 3aKOHOB MIOCTYITATEIBHOIO ABUKEHHS C TOMOIIBIO MAIIIHHBI
ATtByna. /J1a6/

1.5

3AKOHBI UBMEHEHMA 1 COXPAHEHI A NUMITYJIBCA, SHEPIT N 1
MOMEHTA UMITVJIbCA Wmnynsc
MaTepUaIbHOM TOUKH U MEXAHUYECKOM CUCTEMBI, 3aKOH €0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHHUECKOH CUCTEMBI U YpaBHEHHE €T0 JBHKCHUS.
Kunetnueckas sHeprus 1 3akoH ee n3MeHeHus. KoncepBatusHble 1
HEKOHCEpBaTUBHBIE CUIbL. [loTeHnManbHas 3Heprus. CBsi3b MEXIY
MIOTEHIMAIBHOM Heprueil u cunoif. 3aKoH H3MEHEHUS U COXPaHEHHs TIOJTHOH
MeXaHW4eCKOH YHepPruy cUCTeMbl. MOMEHT UMITYJIbCa MaTepHAIbHON TOUKU U
MEXaHWYECKOH CHCTEMBI, 3aKOH €0 M3MEHEeHNUS U coxpaHeHus. /JIex/

1.6

IIpoBepka 3aKOHOB COXpaHEHHUS UMITyJIbCa U SHEPTUH MIPH coyaapeHuH Tei /J1ad/

1.7

JMHAMUKA BPAIITATEJIBHOI'O ABVDXKEHI A TBEPIOI'O TEJIA
OCHOBHOI1 3aKOH BpaIIaTeIbHOTO ABUKEHHS TBEPJOrO TeNa BOKPYT
HENOABUXHOM ocu. MOMEHT uHepuuu. Beruncienne MOMEHTOB HHEPLIMH
OJHOPOJHBIX CUMMETpUUHBIX Tell. Teopema IlITelinepa u ee npuMeHEHHUE.
Kunetnueckas 3Heprus BpallaTeIbHOr0 JBHKEHUS TBEPIOro Tena.

/J1ex/

1.8

I/I3yquHe JAVMHAMHUKH BpallaTCJIbHOI'O ABUKCHUS C ITIOMOIIbIO MasiTHUKA
Ob6ep0exa. /J1ab/

1.9

Masitauk Makcsesuia. OnpeziesieHine MOMEHTa HHEPIMHU TEIl ¥ IPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.10

MEXAHWYECKUE KOJIEBAHUA

Omnpenenenne koneOanmil. XapaKTepHCTHKHA TAPMOHHIESCKUX KOITCOAHHH.
Dopmyna croXKeHHs ABYX TapMOHHYIECKUX Konebanuit. [Tpumepst
KoJeOaTeNbHBIX CUCTEM: IPYKUHHBIH, MaTeMaTUdecKuil ¥ prusndeckuit
MasTHUKH. /JIex/

YpaBHEHHE 3aTyXalOIUX KOIeOaHUH U ero pemeHne. XapaKTepHCTHKH
3aTyXalonmx KoneOannii. YpaBHeHHE BHIHYKJICHHBIX KOIeOaHUH 1O IeHCTBHEM
TapMOHMYECKU U3MEHSIOLIEHCS BHEILIHEH CUIIBI U €r0 pelleHue. SIBienue
pe3oHaHca.

/Cp/

OmnpenencHne yCKOPEHHsT CBOOOMIHOrO MACHUS IIPU TOMOIIH MAaTEMaTHYCCKOTO
MasiTHHKa. (OmpeaeseHne MOAYIIS CABUra C IIOMOIIBIO IPYKHHHOTO
MasTHHKA). /J1ab/

Paznen 2. TEPMO/IMHAMUMKA U MOJIEKYJIAPHAA ®U3UKA

2.1

OJIEMEHTBI TEPMOAMHAMUMKHA OcHOBHBIE
oIpeneNicHHs U MOHATHS TepMoJrHaMUKU. HyneBoe Hauaio TepMOANHAMUKH U
MOHSTHE TeMIepaTypsl. TepMonuHammdeckue GyHKIIMU cocTosHu. [lepBoe
Hayajo TepMoguHaMuku. TermnoemkocTs. M3ompoueccsl. Bropoe nagano
TEePMOIUHAMUKH B Pa3IHIHBIX (GOpMyaHpoBKax. [IoHATHE TEIIOBOM MAIITHHEL.
KIIJI TerutoBoit mamunbl. [ukin Kaprao u Teopema KapHo. HepaBencTBo
Knaysnyca. DuTponus. Tperse Ha9aI0 TepMOTHHAMUKH. /JIek/

2.2

SJIEMEHTbBI CTATUCTUYECKOU ®U3UKU.

OCHOBHbIE MOJIOKEHUSI KHHETUYECKOW TEOPUH UICabHOrO Ta3a. YpaBHEHUs
COCTOSIHUS MJI€JIEHOTO U PEAIbHOTO ra3a. YpaBHeHHE KHHETHUECKON TeOpHH
rasoB i nasienus. /JIex/

23

®da3zoBoe npoctpancTBo. OyHk1ms pacnpenenenus. Kimaccuueckas M KBaHTOBas
cratuctuka. Pactipenenenne Makcsemna. bapomerpuueckas gpopmyna.
Pacnpenenenue bonpimana. [lonsitue o kBaHTOBOM cTaTHcTUKE bo3e-
Oiinmreiina u ®epmu-/{upaka. CBsi3b SHTPOITUU C TEPMOAMHAMUYECKON
BEpOSATHOCTHIO. SIBJICHMS ITepeHoca.

/Cp/




2.4 Onpexnenenne kodpPUIEHTa BI3KOCTH KUAKOCTH 10 MeToxy CTokca. 2

(Ompenenenre OTHOIICHHS TEINIOEMKOCTEH Ta3a METOJJOM aiInabaTHIecKOro

pacmupenmust.) /J1ab/

Paznen 3. CAMOCTOSTEJIBHASA PABOTA
3.1 Ioaroroska k nekuusim /Cp/ 8
3.2 ITonroroBka k JlabopaTopHbIM padotam /Cp/ 16
33 BrmonaeHne KOHTpOIbHOH pabotsr /Cp/ 8,6

Paznen 4. KonTakTHbIE Yachbl HA aTTECTALIMIO
4.1 Kontponsnas padora /KA/ 0,4
4.2 Koncynpramus nepen sk3amenom /K3/ 2
4.3 Ox3amen /K3/ 0,35

Paznen 5. QJJIEKTPUYECTBO U MATHETU3M
5.1 SJIEKTPOCTATHUYECKOE I1IOJIE B BAKYYME 2

DeKTprUUecKHi 3apsi U dIIEKTpocTaTHIecKkoe nosne. HampsokeHHOCTh 1

MIOTEHIIHAI 3JIEKTPOCTATHYECKOTrO 1oJIsL. CBOXCTBO CYNEpHO3UINH IS

ANIEKTPOCTATUYCCKUX MojIei. CBsI3b MEX/Y HAMPSHKCHHOCTHIO

AIIEKTPOCTATHIECKOr0 TOJIS U IIOTeHIIAIOM. [10TOK BeKTOpa HalpsHKEHHOCTH

IIEKTPHYECKOTO MO 9epe3 TOBEPXHOCTH U TeopeMa ["aycca. [Ipumenenne

TeopeMsl ['aycca Kk pacdeTry aeKTpocTaTuuecKux nosei. Teopema o HUPKYIALUU

JUISL BEKTOpA HATIPSDKCHHOCTH JIEKTPUYECKOTO IOJISL.

/JTex/
52 DJIEKTPOCTATUYECKOE ITTOJIE B ITPOBOAHNKAX 1 TUDJIEKTPUKAX 2

DNEKTPUUECKUHA JUMOb U IIEKTPUIESCKUHN TUTIONBHBIA MOMEHT. [{UIOIbHbIE

MOMEHTBI MOJICKYJT AMAJICKTPHKA. [10IIpHbIC M HETIOISAPHBIEC TUIIICKTPUKH.

[omspuzanus audnexTprukos. Bekrop momspusanum. Teopema aycca mmst

BEKTOpa MOJISAPHU3AIHUU. BEKTOp 3JEKTPHUECKOro CMEIIEHHs. YCIOBHSI Ha

rpaHUIe ABYX AMAIICKTPUKOB. [[POBOMTHHUKH B AJIIEKTPOCTATUYECKOM IIOJIE.

DJeKTPOEMKOCTh YeANHEHHOr'0 IPOBOTHIKA. KOHIEHCATOPEL. DHEPTHs CHCTEMBI

3apsIIOB 1 3JEKTPUIECKOro TOJIS.

/JTex/
53 DJIEeKTPOCTaTHYECKOE ToJIe B BaKyyme U Bemectse /I1p/ 4
54 HccnenoBanue 37eKTPOCTATHUECKUX TToNei. /J1a6/ 2
55 NOCTOAHHBIN DJIEKTPUYECKHMIN TOK 2

VYcnoBust CyliecTBOBaHHS IIOCTOSIHHOT'O dJIEKTpHYecKoro Toka. Cuia u

IUTOTHOCTh TOKa. YpaBHEHHE HETIPEPHIBHOCTH. 3akoH OMa JUTs OXHOPOJHOTO

ydacTka Lienu. DISKTPOABUKYILAs CUIa U HalpspkeHue. 3akoH OMa 1

HEOIHOPOAHOro y4yacTka memnu. [Ipasuna Kupxroda. [Tpumeps! pacuera

Pa3BETBICHHBIX 3JICKTPUYECKUX Lierel ¢ momomipto npasmwit Kupxroda. Pabora n

MOIIIHOCTH TOKA. 3akoH [[xoyns-Jlenma.

/JTex/
5.6 IocrosHubIH 3nexTprdeckuii Tox /I1p/ 2
5.7 Nzyuenwne 3akona Oma. /J1a6/ 2
5.8 MNOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEHIECTBE 4

MarnutHas uHaykus. 3akon buo-Casapa-Jlamiaca, MarHuTHOE TOJIe
JIBUOKYILErocs 3apsia, cuia JlopeHna, 3akoH Ammepa. Teopema o HUPKYISIUA
JUTS BEKTOpa MarHUTHOM MHAYKIIMU U ee npuMmeHeHue. Teopema [aycca st
MAarHUTHOTO TOJISI.

MarHuTHble MOMEHTBI aTOMOB U MOJIEKY/1. BEKTOp HaMarHMYeHHOCTH BEIIECTBa.
Teopema o MUPKYJISIIAN JIJISI BEKTOPa HAMAarHHYCHHOCTH. MarHuTHast
BOCIIPHAMYHBOCTh U MarHUTHASI TPOHHUIIAEMOCTH BelecTBa. HanpsmkeHHOCTD
MarHuTHOro nous. Teopema o HUPKYIALUH I BEKTOPHI HAIPSKEHHOCTH
MAarHUTHOTO TOJIsl. YCIIOBUS /i1 MAarHUTHOT'O TIOJIS HA TPaHMIIEe pa3zelia AByX
cpen. JluamaraeTuky, mapaMaraeTike. deppoMarHeTHK. MarHuTHBIH
ructepesuc. Temneparypa Kropu. IIpupona dpeppomaraerusma.

/Jex/




59

INocTossHHOE MarHUTHOE TIOJIE B BaKyyMme H Bemectse /I1p/

5.10

OnpezeneHre OTHOLIEHUS 3apsiia JIEKTPOHA K €ro Macce METOAOM MarHeTpoHa.
(Ompenenenne TOpU30HTATFHON COCTABISIONICH HHYKIIHH MarHUTHOTO TTOJIS
3emin.) /J1ab/

5.11

Onpenenenue paboThl BBIXO/A dJIEKTPOHOB U3 MeTasuia. /J1ab/

5.12

SJIEKTPOJJMHAMUKA

3akoH 31eKTpoMarHuTHON HHAYKIMH. [IpaBwio Jlenma. CriocoObl n3MeHEeHuUsT
MarHuTHOro noroka. [Ipupona 3nekTpoMarHuTHON UHIYKIMHU. SIBIeHHE
camouHIyKiuu. MHIyKTHBHOCTS. B3anMHuas unnyknus. Bsanmuas
MHAYKTUBHOCTb. Teopema B3aumMHocTu. Tok cMmeleHus. TeopeMa o LUPKYIALUN
MarHUTHOIO IOJIS B CIy4ae MPUCYTCTBUS IIEPEMEHHBIX MIEKTPUUECKUX MTOJICH.
VYpaBaeHus MakcBesia B HHTErpasibHOM popme. /JIex/

5.13

Onexrpoaunamuka /I1p/

5.14

CHsTHE KPUBOH HAMArHUYMBAHUS 1 TIETIIN THCTEPE3NCa C TOMOIIBI0
octuyorpada. /J1a6/

5.15

Wzyuenue siBneHus B3auMHON nHAyKIuu. /J1ab/

5.16

H3yueHne MarHUTHBIX CBOMCTB (heppoMarHeTukoB. /J1ad/

Pazgen 6. KOJIEBAHUSA U BOJIHBI

6.1

SJIEKTPUYECKHME KOJIEBAHU S

KonebatenbHelit KoHTYp. CBOOOIHBIE HE3aTyXAIOMIME U 3aTYXAIOIIHE
rapMOHHYECKHE KoebaHus B KojebaTelbHOM KoHType. PopMyra [uis nepuoaa
Konebanuil. BeHyK1eHHBIE TapMOHUYECKUE KOneOaHus B KoueOaTeIbHOM
KOHTYype. SIBneHue pe3oHanca. [lepeMeHHbIH TOK. AKTHBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHHE B TN IEpEeMEHHOr0 ToKa. PaboTa 1 MomTHOCTS B
L[ETIH TIEPEMEHHOr0 ToKa. JIeHCTByIoIee 3HaUCHNE TOKA U HAIPSKESHHUS.

/JTex/

6.2

OJIEKTPOMATHUTHBIE BOJIHBI

OKCHepUMEHTAITLHOE TTOYYeHHE IEKTPOMAarHUTHBIX BOJH. CyIeCTBOBaHHE
9JIEKTPOMATHUTHBIX BOJIH KaK CIIEACTBHE ypaBHeHMI MakcBena.
JuddepenunansHoe ypaBHEHUE 3IEKTPOMArHUTHOM BOMHBL. CBSI3b MEXKIY
BEKTOpaMHU HAIPSHKEHHOCTH 3JIEKTPUIECKOTr0 M MArHUTHOTO ITOJIEH B
9JIEKTPOMArHUTHOH BoNHE. [IperomMireHne 31eKTpOMarHUTHEIX BOJTH HA TPAHUIIE
paszaena IByX cpeA. DHEprus U UMITYNbC dJIEKTPOMArHUTHBIX BOJIH.

/Cp/

11

6.3

DJeKTpOMarHuTHbIC KojeOaHus U BomHbI /I1p/

6.4

HccnenoBanue 3atyxaromux KojaebaHuil B konebarensHoM KoHType /J1ab/

Paznen 7. CAMOCTOATEJIBHASA PABOTA

7.1

IMonroroka k sekuusm /Cp/

7.2

[oaroroBka Kk MpakTHYECKUM 3aHATHIM /Cp/

16

7.3

ITonroroBka k JlabopaTopHbIM padotam /Cp/

16

Pasznen 8. KoHTakTHBIE Yachl HA aTTECTAIMIO

8.1

3auer /KD/

0,25

Pasznen 9. OIITUKA

9.1

TEOMETPUYECKA OIITUKA.
[onsTHE CBETOBOTrO JIy4a. 3aKOH MPSIMOIMHEHHOTO PaCIIPOCTPAHECHUS CBETOBBIX
Jy4eil B OMHOPOAHBIX cpesiax. 3aKOH OTPaKEHUs. 3aKOH MPEIOMIICHUSI.

IIpunnun ®@epma. Ionnoe orpaxkenue. LieHTpUpOBaHHbIE ONTUYECKUE CUCTEMBI.

IpenomieHne CBETOBBIX JIy4eil Ha IIOBEPXHOCTH c(HEePHIECKOro 3epKaa.
IMpenomienne cBera Ha chepUIECKOH ITOBEPXHOCTH pa3ena AByX cpel. ToHnkue
nuH3BL. M300paskeHne MpeaMeToB ¢ TOMOIIbI0 THH3. OCHOBHBIC
(hoToMeTpUUIECKUE BETUUUHEL.

/JTex/




9.2

I'eomerpuueckas ontuka /IIp/

9.3

WHTEPOEPEHILIMA U JUDPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJNH. MHTepdepeHnns cera,
yCJI0BHE MakcUMyoB U MUHUMYMOB. OmbIT FOHTa. HTEpdhepernus ceera B
TOHKHUX IUICHKAX ¥ IacTuHkax. Onpenenenue qudpaxunu. [Tpuniun [oiirenca
-®penens. Meton 300 @penens. Andpakus Openens Ha KPYTIIOM OTBEPCTHH U
mucke. udpaxuus @payrrodpepa Ha ogHoi menn. Audpaxums Opayrropepa
Ha IU(PaKLIUOHHOHN peleTKe.

/JTex/

9.4

Wnrepdepentus u qudpakmust ceera /Tp/

9.5

JUCIIEPCUSA U TIOJIAPU3ALIA CBETA

Hucnepcus cBeTa. DIEKTPOHHAs TEOpUs JUcCIepcuu cBeTa. EcTecTBeHHBIH 1
nossipu3oBaHHbI cBeT. [longpuszanus cBeTa Npu OTPAKEHUU U IPETIOMICHUN Ha
IpaHULIE ABYX JUAJIEKTPUKOB. [IpoXokaeHUE CBETA Yepe3 aHU30TPOIHBIE
kpucTamisl. [TonsapusanuonHble IPU3MBI M TOMAPOUIbL. 3akoH Mamtoca. AHanu3
MONSAPU30BaHHOTO CBETA. BpallleHre MIocKocTH NOoNsApU3alku.

/JTex/

9.6

Jucnepus n nomspuzanus cseta /I1p/

Pazaen 10. JIEMEHTBI CHEIITMAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH

10.1

IMocrynats! crenuanbHOM TeOpuH OTHOCHTENbHOCTH. [Ipeobpa3oBanns
Jlopenma. CrienctBus u3 npeodpaszosanuii Jloperna. MaTEpBam MexIy
coObITHAMU. MIMITYNIBC B CTIEIIMANBHOM TEOPUU OTHOCUTEIBHOCTH. OCHOBHOI
3aKOH PENATUBUCTCKON AUHAMUKHI MaTepUaIbHON TOYKH. DHEPIHUs B
CTICIIAIBHOIN TEOPHH OTHOCUTEIBHOCTH. /JIex/

Pa3zgen 11. KBAHTOBASI ®PU3UKA

KBAHTOBAA OIITUKA

TennoBoe u3iTydeHne u ero xapakTepucTuky. 3akoH Kupxroda. 3akoHsl
Crecdana - bonprimana n cmemenns Buna. ®opmyist Penes-[xumca u [Tnanka.
I'unoresa [Tnanka. ®oronsl. @otoaddexT. YpaBHeHHEe DHHIITEIHA U1
BHelHero ¢orodddexra. Dueprust U umItyibe Gporona. JlaBneHue ceera.

B¢ dext Komnrona u ero snemeHTapHas Teopusi. ETHHCTBO KOPITyCKYISPHBIX U
BOJTHOBBIX CBOMCTB AJICKTPOMAarHUTHOTO M3ITydeHHSI.

/Jex/

11.2

KsanToBast ontuka /I1p/

11.3

SJIEMEHTBI KBAHTOBOU MEXAHUKHN 1 ATOMHOU ®U3NUKU
CnexTpsl aToMOB 1 MoneKy. CekTp aToMa Bojopozaa. Teopust aToMa BoJopozaa
o bopy. I'mnote3a ae bpoitns. CeoiictBa BonH e bpoins. CooTHomeHune
HeomnpenenenHocteil ['eiizenOepra. BonHoBast GpyHKIUS U ee BEpOITHOCTHAS
nHTepnpeTanys. HabmroaeMble BeTMIMHBI B KBAHTOBOH MEXaHUKE U UX

n3mepenus. Obmee ypasHenue lllpenunrepa.
/JTex/

11.4

CrannonapHoe ypasHenue lllpeaunrepa. J[BikeHne cBOOOIHOM YaCTHIIBI.
JIBmxeHme B MOTEHIMANBHOH siMe. [loTeHnmanbHeIi Gaprep. ['apMoHNIecKuit
OCIIMJIISATOP. ATOM BOZOpOAA B KBAaHTOBOH MexaHUKe. CIIHH 3JIEKTPOHA.
CnuHoBoe KBaHTOBOE uKcio. [IpuHINI HEPa3NUYUMOCTH TOKAECTBEHHBIX
yactull. @epMuoHbl 1 6030HbI. [lepuoauueckas cucTeMa 3JeMEHTOB
Meunneneesa. /Cp/

DeMeHTHI KBAHTOBOH MEXaHWKU M aTOMHOU (usuku /T1p/

Pasnea 12. ®U3UKA ATOMHOT O SIIPA U DJIEMEHTAPHBIX
YACTHI]

12.1

OJIEMEHTbBI ®U31UK1 ATOMHOI'O SA1PA

Jedext macchl 1 sHeprus cBs3u siapa. CIUH spa U €ro MarHUTHBI MOMEHT.
Snepubie cuibl. Monenu sipa. PannoakTHBHOE U3JTy4EHHUE U €r0 BUJIBL. -
pacnaj. -u3jIydeHue. -u3ydeHue. SepHble peakiuu 1 UX OCHOBHBIC THIIBI.
Peaxuus nenenus sapa. Llennas peakius nenenus. Peakius cuHTE3a aTOMHBIX
sep.

/JIex/

12.2

DneMeHThl pu3uKK aToMHOro siapa. /TIp/




12.3 SJIEMEHTBI ®U3UKHN SJIEMEHTAPHBIX HACTUL] 3 7
Kitacchl aimeMeHTapHbIX 9acTHIl ¥ BUABI MX B3auMozeHcTBrH. Kitaccudukanus
9JIEMEHTAPHBIX 9acTHIl. [[pHHINI Hepa3THINMOCTH TOXKIECTBCHHBIX YaCTHII.
CnuH 1 Apyrue KBaHTOBBIC YHCIIA SIEMEHTAPHBIX. YaCTHIIBI M aHTUYACTHUIIBL.
Bozons! u pepmMuoHbl. AIpoHBI 1 Me30HBI. JlenTonbl. IIpoMesxyTouHbIE GO30HBI.
KBapku ¥ TIIF0OHBI.

/Cp/

Paznen 13. CAMOCTOSATEJIBHASA PABOTA

13.1 IToaroroska K sekuusam /Cp/ 3 8
13.2 [oxroroBka K mpakTHyeckuM 3aHsaTusM /Cp/ 3 16
133 BrmonaeHne KOHTpoIbHOH pabotsr /Cp/ 3 8,6

Pa3nen 14. KoHTakTHBIE Yachl HA aTTECTALMIO

14.1 KonTponsHas pabora /KA/ 3 0,4
14.2 Koncynprarms nepen sx3amenom /KD/ 3 2
14.3 Ox3amen /KD/ 3 0,35

5. OHEHOYHBIE MATEPHAJIBI

OueHOoYHBIE MaTepHaIbl JUIS MIPOBEICHHS IPOMEKYTOUHOH aTTeCTalluy OOYYarONIMXCsl IPUBEICHBI B IPHIOKEHHUH K
paboueii mporpaMMe TUCTIUTUTAHBL.

@DOopMBI U BHIBI TEKYIIETO KOHTPOJIS MO AUCHUILIHHE (MOXYINIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHMS,
pacnpezeneHue 6aIoB 110 BUAAM TEKYILET0 KOHTPOJIS pa3padaThIBalOTCs MPENoAaBaTeIeM UCUUILIMHBI C Y4€TOM ee CIeU(PHUKU 1
JIOBOZIATCS IO CBEACHHS O0YJaIOIINXCs Ha TIEPBOM YIeOHOM 3aHSTHH.

Texymmii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIISCTCS MpEerofaBaTesieM AUCIHUILIMHBI (MOXYIIs) B PaAMKaX KOHTAKTHOM
paboThl M caMOCTOSITENbHON paboThl o0y4atomumxcs. s pukcupoBaHus pe3yabTaTOB TEKYIIEr0 KOHTPOJISE MOKET HCIIONb30BaThCS
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTABUTEIIH 3arnasue W3pnarensc On. aapec
TBO, TOJL
JI1.1 [Cagennes U. B. Kypc obmett pusukn. T. 3. KBantoas ontrka. AToMHas CankTt- //e.]lanbook.com/book/10)
¢uznka. duznka TBepaoro Tena. Pu3znka aTOMHOTO Aapa U [etepOyp
JIEMEHTapHBIX YacTHI: yueOHoe 1ocobue r: Jlans,
2018
JI1.2 | Cagennes U. B. Kypc obmeit ¢pusukn. T. 1. Mexannka. MonexymnspHas CankTt- //e.lanbook.com/book/11
¢uzuka: yauebHOE mocodue [etepOyp
r: JIaus,
2019
JI1.3 [Yeptos A.T"., O6mas ¢usnka Mocksa:  //www.book.ru/book/933
Bopobnes A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomos
B..




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec
TBO, 0L
JI1.4 | Cagennes 1. B. Kypc ob6re#t ¢pusuku. T. 2. DIeKTpUYECTBO M MATHETH3M. CaHkT- //e.lanbook.com/book/1 1
Bonnuer. Ontuka: yaedbHoe ocodne [eTepOyp
r: JlaHsp,
2019
6.1.2. JlonosiHUTeIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc On. aapec
TBO, TO1
JI2.1 |Iankapus W.IT., Oobmas ¢puznka. COOpHUK 3a1aq Mocksa: //www.book.ru/book/933
Kuppsanos A I, KunoPyc,
Ky6apes C.1., 2019
PazunoBa C.M.
JI2.2 |BopoOseB A.A., 3agavHuK M0 (PU3NKe Mocksa:  //www.book.ru/book/92(]
YeproB A.T. KnoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHl)Ie TEXHOJIOI'MH, HCIIOJb3yEMbI€ IIPU OCYILIECTBJICHUN 06pa30BaTe.]'ll)H01"0 nmpouecca 1no 1TucCumijinie

(Mony.i10)

6.2.1 TlepeyeHb JIMIIEH3MOHHOI0 H CBOOOIHO PACIIPOCTPAHAEMOr0 IPOrPaMMHOI0 o0ecredeHusl

6.2.1.1 | MS Office

6.2.2 Ilepeyens npogeccHOHATBHBIX 023 TAHHBIX 1 HHQOPMAIMOHHBIX CNIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAY4HBIN 00pa3oBaTeNbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexaynaponHas npodeccruoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHCYJ'ILTaHT IJII0C

6.2.2.4

Iapant ACITNXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

7.1

Y4eOHbIe ayIUTOPHUH JUIS IPOBEICHHS 3aHATUH JICKIIMOHHOTO THIA, YKOMIUIEKTOBAHHBIE CIICIIHAIN3UPOBAaHHOM
MeOeIbI0 M TEXHUYECKUMH CPEACTBaMH O0YUCHUS: MYyIbTUMEINIHHOE 000pyIOBaHHE IS IPEOCTaBICHUS yIeOHOH
nH(popMaIy 60IBIION ayTUTOPUH U/IITH 3ByKOYCHIIMBAIOIIee 000pyLoBaHKE (CTAIIMOHAPHOE MIIH IEPEHOCHOE).

7.2

YaeOHbIe ayAUTOPHH IS IPOBEICHNS 3aHATHI CEMHHAPCKOTO THIIA, TPYIIIOBBIX W HHIAWBUIYAIbHBIX KOHCYIBTAIIIH,
TEKYILETO KOHTPOJSL U TPOMEXKYTOUHOH aTTeCTAlllH, YKOMILUIEKTOBAaHHbIE CIIEI[aTN3UPOBAHHON MeOeNbIo U
TEeXHUYECKUMH CPEICTBAMHU 00y4EHHMs: MyJIbTHMEIMHHOE 000py/I0BaHIE H/MIIH 3BYKOyCHIINBaIOIIee 000py10BaHUEe
(cTanmoHapHOE WM TIEPEHOCHOE)

73

HOMGH_ICHI/ISI JUIA CaMOCTOSITEILHOM pa60TLI, OCHaAUICHHbIC KOMHBIOTepHOﬁ TEXHHUKOM C BO3MOKHOCTBIO IIOAKJIFOYCHHUSA K
cetn "MHTEepHET" M 0OecnieueHHEM JIOCTYIIa B SJICKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTENLHYIO CpEely YHHBEPCUTETA.

7.4

[omemntenus s XpaHEHUS ¥ POMHIIAKTHIESCKOT0 00CITyXKHBaHHS y4eOHOT0 000pyI0BaHHS

1.5

JlabopaTopuu, OCHALIIEHHBIC CIICIHATBHBIM Ja00paTOPHBIM 000PYIOBaHUEM:

7.6

JlabGopatopusi MeXaHHKH, BKIIOUaromast: 6110k 3nektpoHHbrid ®M1/1, mamaa Ateyna @M1 1, masTHrK MakcBemia
®M12, ynusepcanbHblii MasTHUK DM 13, MasTuK O6epOexa @M 14, moxyns FOnra u Mmoxyns cisura ®M 19,
coynapenue mapos ®M17;

7.7

Jlabopatopusi 3JeKTpUYECTBA U MarHeTU3Ma, BKIItodaromas: creHabl TKO anekTpruvecTBa 1 MarHeTu3Ma, B TOM YHCIIE
ocmuniorpader C1-94, reHepaTopbl CUrHAIOB HU3K0YacTOTHBIC ['3-118, HCTOYHUKH MUTAHSI, Mara3uHbl COMPOTHBIICHHUH,
Habop momyneir OI1I;

7.8

JlabGopaTopus ONTHKH, BKIIOYAIOIIask KOMIUIEKT onTHYecKoro odopynoBanus PMC, B ToM gucie: 6a3bl ONTHIECKOH
CKaMbH, [TOTYIPOBOAHUKOBBIC JTa3ePhl C FOCTUPOBOYHBIM MOYNeM, (hOTOIIPUEMHHUKH, HA00Op JIMH3, 3KPaHbI C MacIITaOHOMI
ceTkoit; aBToTpanchopmarop onnodazusiit JIATP-2,5; koMIuIeKT Gommii.




ITpunoxeHue

K paboyel rmporpaMMme JUCIUILIUHBI

OOEHOYHBIE MATEPHUAIJBI OAJ4A
IMIPOMEJXYTOYHON ATTECTAIIUHU

10 JUCLUIIJIMHE (MOJYJIIO)

«PusuKar

HanpaBjieHue MOATOTOBKU / CHEIUAJIbHOCTH

27.03.01 CrampgapTuU3anuad U METpPOJoOrusAa

(k00 u HaumeHosanue)

Hamnpasnennocts (ipoduits)/criernann3ariis

METpOJIOI‘I/Iﬂ H METPOJIOrnNYeE€eCKoOE obecnmeueHHue

(naumenosanue)



OradaBiadeHUE

ITosscHnuTETbHAS 3aIHCKA.

TumnoBbie KOHTPOJIBHBIC 3aJJaHUS WJIM UHBIE MaTepUaIbl I OICHKH 3HAHWW, YMEHUN, HABBIKOB U (WJIH)
OTIbITA JIEATEIBHOCTH, XapaKTEPU3YIOLUINX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHI.

Meroauueckue MaTepuaibl, ONPEICISIONINe MPOIeayPy U KPUTEPHUH OIEHUBAHUS CHOPMUPOBAHHOCTH
KOMIIETEHIIUI TIPU IPOBEAECHUU MMPOMEKYTOYHOM aTTECTALINH.



o0Oy4deHus
00pa30BaTeNbHOM POTrPaMMBI.

1. [TogcHUTEAbLHASA 3aNMUCKA

]_IGJ'IB HpOMe)I(YTO‘{HOﬁ aTTeCTallU— OLCHHUBAHUC TIPOMCKYTOYHBIX W OKOHYATCIBHBIX PC3YyJIbTATOB

0 JUCILHIUIHHE,

066CH6‘II/IB3.IOH_[I/IX JOCTHIKCHUC

@DopMBI TPOMEKYTOUHOU aTTECTAINH: dKk3ameH (1,3 cemecmp), 3auem (2 cemecmp).

IUIaHUPYEMBIX  PE3YJIbTATOB

OCBOCHUA

HepequL KOMHGTCHHHﬁ, (I)OpMI/IpyCMBIX B IIpoHecCC OCBOCHUA NUCHUIIIINHBI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINH

KO[[ HHAWKATOpa JOCTHKCHUA KOMIICTCHI NN

OIIK-1 CriocobeH aHAMM3UPOBATh 3a/1a91
poeCCUOHATBHOMN NIEATETLHOCTH Ha
OCHOBE IT0JIOXKCHUI, 3aKOHOB M METOJI0B B
00J1aCTH €CTECTBEHHBIX HAYK U
MaTEMaTHKH

OIIK-1.2 [TpuMeHsieT OCHOBHBIE TIOHSATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS

peuicHus Hpe)lMeTHO—HpO(i)I/IJ'H)HLIX 3aga4

OIIK-1.3. IlpumeHsIeT ecTeCTBEHHOHAYYHBIE METOIBI TEOPETHIECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEJOBAaHNS OOBEKTOB, IPOLIECCOB, SBICHHUH, TPOBOANUT
SKCHEPUMEHTBI 10 33JaHHOM METOAMKE U aHATU3HPYET PE3yIbTaThl

PesynbTarel 00yueHus 0 JUCIHUILTUHE, COOTHECEHHBIE C TUIAHUPYEMBIMH
pe3ysbTaTaMu OCBOEHUSI 00pa30BaTeIbHON MPOrPaMMBbI

KO,Z[ 1 HAUMCHOBAHUC MHJIUKATOPA
JOCTHIKCHUA KOMIICTCHIIMNA

P C3YyJIbTaThbl 06yquH5{ 110 JTUCHUITIIMHE

OueHoyHbIe
MaTepUabl
(cemectp 1,2.3)

OIIK-1.2 ITpuMeHsieT OCHOBHbIE MOHATHS
1 3aKOHBI €CTECTBEHHBIX HAYK JUIS
pemeHus PeaMEeTHO-TTPOGIIBHBIX 3a1a4

OOy4aronuiics 3HaCT:

OCHOBHBIC TIOHATHSI W 3aKOHBl KJIACCHYECKOH H
COBpeMEeHHOW (UBMKM W WX poOJb B pPEUICHHH
peMETHO-PODUITBHBIX 33134

Tecter m. 2.1.1, m.
2.12,m.2.1.3

OOy4aromuiicss ymeeT:
UCII0JIb30BaTh OCHOBHBIE MOHATUS M 3aKOHBI (PU3UKH JUIS
peLIeHus MPEAMETHO-IPO(MIBHBIX 33134

Bamaun m. 2.2.1, m.
222,1.22.3

OO0yuaronuiicst BiajeeT:

HaBbIKaMU TPHUMCHEHUS OCHOBHBIX MOHATHUHA U 3aKOHOB
KIIACCHYECKOH M COBPEMEHHOH (HM3UKU A PEIICHHUS
peIMETHO-TPOMIBHBIX 33134

Baganus n. 2.3.1, m.
2.3.2,m 233

OIIK-1.3. IIpumensier
€CTECTBCHHOHAYYHBIE METOJbI
TEOPETUYECKOTO M 3KCIEPUMEHTAIHLHOTO
UCCIIEIOBAaHUS  OOBEKTOB,  IIPOILIECCOB,
SBIICHUH, TNPOBOJAUT OSKCIEPUMEHTHI IIO
3alaHHOM  METOAMKE U  aHaJIu3upyeT
Ppe3yIbTaThI

OOyJaronuiics 3HaeT:

Tecter m. 2.1.4, m.

METOIBl TEOPETUYECKOr0 M  JKchmepuMeHrtanbHoro | 2.1.5,m. 2.1.6
uccienoBanusl (U3MYECKUX OOBEKTOB, MPOLECCOB H

SBJICHUH, METOJWKY TIpOBelEHHS W  00paboTKH

pe3yNbTaToB (PU3HUECKOTO IKCIIEPUMEHTA

OOyuaronuiicss ymeeT: Tecter m. 2.24, m.
MPUMEHSTH METObI TEOPETUYECKOTO u| 2250226
9KCIIEPUMEHTAIIBHOTO  HCCIEAOBaHUS  (DPU3MUECKHUX

O00BEKTOB, TPOLECCOB M  SBJICHUH, MPOBOAUTH

(bu3KMYecKHe IKCIEPUMEHTHI M0 3aJaHHOW METOAUKE W
00pabaThIBaTh UX PE3YJILTATHI

OO0yuaronuiicst BajeeT:

HaBBIKAMU TPHUMEHEHUS] METOJOB TEOPETHYECKOro |
IKCIEPUMEHTAIHOTO  HUCCIEAOBaHUS  (DU3UYECKHUX
00BECKTOB, TIPOLIECCOB W  SIBICHUH, HAaBBIKAMH
MpoBeAeHUST (PU3NUSCKUX IKCIICPUMEHTOB IO 33JaHHON
METOJIMKE U HaBBIKaMK 00pabOTKU UX PE3yJIbTATOB

Baganus m.2.3.4, 1.
2.3.5,m.23.6

[IpomexyTouHas aTTectanus (IK3aMeH) MPOBOJUTCS B OJTHOM U3 cleaAyoUMX GopMm:

1) oTBeT Ha OUIIET, COCTOSAIIMNA U3 TEOPETUUECKUX BOIPOCOB U NMPAKTUYECKUX 3aaHUM;
2) BeinonHeHue 3ananuil B OUOC YHuBepcurera.

[IpomexyTouHas aTTectanus (3a4eT) MPOBOAUTCS B OJHOM U3 CleAyOmuX Gopm:

1) cobecenoBanue;

2) BeinonHeHue 3ananuil B OUOC YHuBepcurera.



2. Tunosbie' KOHTPOJIbLHBIE 32JaHUS WM HHbIE MATEPHAJIbI /I OLEHKH 3HAHMI, YMEHHI,
HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETEH Ui

2.1 TunoBbie BONpPOCHI (3aaHus1) NJIA OLEHKH 3HAHUI B KayecTBe 00Pa30BaTeJIbHOI0 pe3y/ibTara

ITpoBepsiembIii 00pa30BaTENbHBIN PE3YIIbTAT:
Kon 1 HanMeHoBaHMe UHIUKATOPA OO0pa30BaTeNbHBIA PE3yJIbTAT
JOCTHXKCHUS KOMIICTCHIIMHN
OIIK-1.2 TIpumenser ocHoBHBIe | OOydJarOIIMIiCs 3HACT:
MOHATHA M 3aKOHBI €CTECTBEHHEIX | OCHOBHBIC ITOHSATHS M 3aKOHEI KIIACCHUECKOM K COBpCMeHHOﬁ (1)I/IBI/IKI/I " UX POJIb B pCIICHUUN
HAyK g pCHICHUA MPCAMCTHO- Hpe,Z[MCTHO-HpOCbI/IJ'ILHBIX 3aJa4
IpoHIIbHBIX 33124

2.1.1 Ilpumepsl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopManbpHBIM yCKOPEHHEM MaTepHUAIEHOW TOYKH HA3bIBACTCS

a) COCTaBISIIOLIAS BEKTOPa yCKOPEHUS, HAlIPaBJICHHAs [0 KacaTeJIbHOU K TPAeKTOPUHU MAaTepUAIbHON TOUKU

b) mpomsBeneHUE BEKTOPa YCKOPEHIS HA KOCHHYC YTIIa MY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) TPOU3BEIEHUE MOJYJIS BEKTOPA YCKOPEHUS HA BEKTOP HOPMAIIU K TPACKTOPHUH MaTePUATbHON TOUKH

d) cocraBnsromas BEKTOpa YCKOPCHUsS, HANPABICHHAS BJOJNb MPSIMOW, NMEPICHIUKYIIPHON KacaTeIbHOH K TPACKTOPHHU
MaTepuaIbHON TOUKHU

€) TPOEKIUs BEKTOpa YCKOPEHHUs Ha paJryCc-BEKTOP MaTEepUaTbHOM TOUKH

2. BekTopoM yIJIOBOro nepeMelieHuss MaTepHUanbHOM TOUKHU TPH €€ BPAIlleHUU OTHOCUTEIBHO OCH Ha3bIBAETCS

a) Yroj, Ha KOTOpBIM MOBEpPHYJACh TOYKA, YMHOXKEHHBI Ha €JUHUYHBIN BEKTOp, HANPAaBICHHBII B CTOPOHY IBIKEHUS
TOYKHU

b) mpousBeneHue yria NoBOpOTa MaTepraIbHOW TOUKM Ha €IMHUYHBIN BEKTOD, 33/1al0ILeH HAlpaBIeHUE OCH BPAILCHUS

C) IJIMHA IyTH OKPYXHOCTH, II0 KOTOPOH NEPEMECTIIIACH TOUKA

d) yrox mMexay paguyc-BEKTOpaMH Ha4adbHOTO M KOHEYHOTO TOJIOKEHUS TOUKH

€) NpPOM3BEAEHHE yIJia I0OBOPOTa MAaTEPUAIBLHON TOYKHM Ha BEKTOP NEPEMEIIECHHS MaTepHaIbHON TOUKN

3. Kakoe yTBepkeHue sBIsE€TCS NPaBUIbHON 1 HanOoJiee TOYHOH (hOpMyIIMPOBKOIl BTOporo 3akoHa Herorona

a) Jlio6oe Temo MOKOUTCS WK JBMXKETCS MPSAMOJIMHEHHO, €ClIM Ha HETo He JACHCTBYIOT HUKAKHE CHUJIBI WM JIeHiCTBHE BCeX
CHJI CKOMIICHCUPOBAHO

b) H3meHenne mMITyIibca Tena paBHO PaBHOACHCTBYIOMICH BCEX CHII, ISHCTBYIOINX HA HETO

c) B mHepumanbHOW cucTeMe OTcUeTa MPOM3BEIACHUE MAcChl TeNa Ha YCKOPEHUE €ro MOCTYHATENbHOTO IBHKECHUSI PABHO
CyMME€ BCEX CUJ, ACUCTBYIOLINX HA TEIO

d) B mHepumanbHON cucTeMe OTcyeTa YCKOpEeHHe, pHoOpeTaeMoe TeJIOM, PaBHO NPOM3BEICHUIO JICHCTBYIOIIEH Ha HETO
CHJIBI Ha Maccy TeJla

e) B xr000# cucreme oTcyera cymMmMa BceX CHJI JCHCTBYIOLIIMX Ha TEJNO, paBHA IIPOU3BEICHHIO €r0 MacChl Ha €ro
yCKOpeHHe

4. BecoM Tena Ha3bIBaeTCS

a) CuWJIa MPUTSDKEHUS Tela K 3emiie

b) cwmia TsDKecTH, NEHCTBYIOIIAs Ha TEIO

C) Macca Tena, BhIpaKeHHasl B €IMHUIIAX CHIIBI (KUJIOTPaMM-CHUIIa)

d) cuna, neficTByrOIAs HA TENO, BRIPAYKEHHAS B SAMHHUIIAX MACCHI, KOTOPYIO U3MEPSIOT B MPOIECCE B3BEIIMBAHUS Tela Ha
Becax

€) CuIa, ¢ KOTOPOW TeNO BCIEICTBUE MPUTSHKEHUS K 3emile JEHCTBYeT Ha OMOpY WM IOJABEC, YACPKUBAIOIIYIO TEJIO OT
CBOOOIHOIO IMaICHUS

5. MoMeHTOM uMITyJibca MaTepUaIbHOU TOUKHA HA3BIBAETCS
a) CKaJsIpHOE NPOU3BEACHUE PainyC-BEKTOpa MaTepHATbHON TOUYKH Ha €€ BEKTOP MUMITyJIbCca
b) BekTOpHOE MPOM3BEICHUE PAANYC-BEKTOpa MAaTEPUAIILHOIM TOYKH Ha €€ BEKTOP UMITYJIbCa
C) TPOW3BENICHHE UMITYJIbCA MATEPHUATBHON TOYKH, HA IJIEUO CHIIBI, EUCTBYIONIEH HA TOUKY
d) wMIynBC MaTepUANBEHONW TOYKU B JAHHBIH MOMEHT BPEMEHHU
€) TPOW3BEJCHHE MAacChl MATEPHAIFHON TOYKH Ha KBAJIPAT €€ PACCTOSIHUS 10 OCH BPAICHUS

6. SlBneHue pe3oHaHCa IPH BBIHYKACHHBIX TApDMOHMYECKUX KOJIEOaHUSIX COCTOUT

a) B pPE3KOM YyMEHBIIEHHHM aMIUIMTYIbl KoJeOaHWH NpH NPHOIMKEHWH YacTOThl BHEUIHEW CHIIBI K HEKOTOPOMY ee
3HAYECHUIO, ONPEAEIIeMOMY CBOHCTBAMU CHCTEMBI

b) B pe3KoM yBEIMUYECHHH aMIUIMTYIpl KoyieOaHWH NpH MpHONMKEHWH YacTOThl BHEMIHEH CHIBI K HEKOTOPOMY €€

TIpUBOAATCS THUIOBBIE BOMPOCH U 3anaHds. OIEHOYHBIE CPENCTBA, NPEIHAHAYEHHBIE Ui TPOBEIEHUS ATTECTA[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.
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3HAYCHUIO, ONPECTIICMOMY CBOWCTBAMH CHCTEMBI

B PE3KOM YBEIMYCHUH 3aTyXaHHUsl KoJeOaHWil MpH NMPHOJIMIKEHUH YaCTOThI BHEILIHEH CHJIBI ¢ COOCTBEHHOI YacTOTOU
CcBOOOIHBIX KOJIEOaHMIA

B PE3KOM YMEHBILICHUH 3aTyXaHHs KOJECOAHHH MPHU MPHUOIMKEHUH YaCTOTHI BHEUIHEH CHIIbI K COOCTBEHHO# YacToTe
CBOOOTHBIX HE3ATYXAOMIIX KOJICOaHMH

B MIPEKpAIlCHUH KOJICOAHUH NMPH MPHUOJIMKCHAU YaCTOTHI BHEIITHEH CHIIBI K YaCTOTE CBOOOHBIX KOJICOaHMIA

7. OHTpomnHeH B TepMOANHAMHUKE HA3bIBACTCs (PYHKIINS COCTOSIHHUS TEPMOJINHAMHUECKOM CUCTEMBI,

0eCKOHEUHO Majoe U3MEHEHHE KOTOPOH B 00paTUMBIX MIPOLECCaX PaBHO OTHOIICHUIO OECKOHEYHO MAJIOrO KOJIUYECTBA
TEIIa, IEPEJAHHOTO CUCTEME K TEMIIEPATYPE CUCTEMBI

OECKOHEYHO MaJloe HM3MEHEHHE KOTOpOH B HEOOpaTHMBIX MpolLeccaX PaBHO OTHOUIGHHIO OECKOHEYHO MaJloro
KOJIMYECTBA TEIIA, IEPENAHHOrO CHCTEME K TEMIIEPATYPE CUCTEMBI

M3MEHEHHE KOTOPOil B JFOOBIX MPOLIECcaX PaBHO OTHOMICHHIO KOJIMYECTBA TEIUIA, EPETAaHHOTO CHCTEME K TEMITEpaType
CHCTEMBI

0OECKOHEYHO Malloe M3MEHEHHE KOTOpPOH B OOpaTHMBIX IpOIECCaxX pPaBHO IPOM3BEICHHUIO OECKOHEYHO MAaJIoro
KOJINYECTBA TEIUIa, IEPEJaHHOTO CUCTEME U TeMIIepaTyphbl CUCTEMBI

OECKOHEYHO Majoe M3MEHEHHE KOTOpPOil B HEOOpAaTHMBIX MHPOIECCaX PAaBHO MPOU3BEINCHHIO OECKOHEYHO MAaJloro
KOJINYECTBA TEIIA, IEPENAHHOrO CHCTEME U TEMIIEPATYPBI CHCTEMBI

2.1.2 IIlpumepbl TeCTOBBIX 3aIaHMI. 2ceMecTp

1. Yo Ha3bIBaeTCsA MOTEHLIMANIOM IEKTPOCTATUYECKOTO MO ?

HanpsoxeHHOCTB 3JIEKTPUYECKOro Mol B JaHHOH TOUKe IPOCTPAHCTBA, YMHOXKEHHAS HA PaJNyC BEKTOP TaHHON TOYKH
Cpenu TaHHBIX OTBETOB HET MTPABUIBHBIX

Pabota o nepemMerieHno eIMHUIHOTO OIOKUTENBHOTO 3apsi/ia U3 JaHHOM TOYKH IPOCTPAHCTBA B OECKOHEYHOCTh
[NoTennmanpHas 3HEPTUS TPOU3BOJIIBHOTO 3apsi/ia, HOMELIEHHOTO B JAHHYIO TOUKY IPOCTPaHCTBA

Cwuta, neficTByromas Ha €AMHUYHBIA TOJIOKUTEIIBHBIH 3aps]], IOMEUICHHBII B JaHHYIO TOUKY IIPOCTPAHCTBA

2. Kongencaropom Ha3biBaeTcs

JIBE IUTOCKMX IUIACTHHBI, PAa3JCICHHBIX CJIOEM JHMIJICKTPHKA C OTJIIMYHOM OT COUHMIBI JAUDICKTPUYCCKOMN
NPOHUIIAEMOCTHIO

11000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIMBATH DIICKTPHUYCCKUE 3aPSIIbI

JIBa U30JMPOBAHHBIX JPYT OT JPYra KOHIEHTPHUYECKUX [IIHHAPA

CHCTEMa, COCTOSIIAs U3 JBYX M30JIMPOBAHHBIX APYT OT IPyTa IPOBOJHHKOB

JF000# TIPOBOTHHK, €CITM OH 00J1a]a€T INEKTPUUECKON eMKOCThIO

3. Codopmymupylite Teopemy l'aycca mis 3IeKTPUIECKOTO IO B BaKyyMe

Hupkynsinmst BEKTOpa HAMPSHKEHHOCTH 3JIEKTPUYECKOTO TI0JIS 110 JTF000MY 3aMKHYTOMY KOHTYPY paBHA HYJIIO

[ToTox BekTOpa HANPSDKEHHOCTH JJISKTPHYECKOTO MOJIS Yepe3 NMPOHM3BOJBHYIO TOBEPXHOCTH PaBEH alreOpanyecKoi
CYMMe 3aps10B, HaXOIAIINXCS Ha 3TOM MOBEPXHOCTH, JIEICHHOH Ha JIEKTPHIECKYIO TOCTOSIHHYIO

[ToTok BekTOpa HANPSHKEHHOCTH NEKTPUUECKOTO OISl Yepe3 MPOU3BOJIBHYIO 3aMKHYTYIO TIOBEPXHOCTh PaBHA HYJIIO
upkynsiuumst BeKTopa HANPSHKEHHOCTH JIEKTPUYECKOTo TI0JIS 110 JII0OOMY 3aMKHYTOMY KOHTYPY paBHA IOTOKY BEKTOpa
HAaIPSHKEHHOCTHU 3JICKTPUYECKOTO T0JIS Yepe3 MPOU3BOJIbHYIO TOBEPXHOCTh, OMUPAIOLIYIOCS Ha STOT KOHTYP

[loTok BekTOpa HaNpPSHKEHHOCTH 3JEKTPUYECKOrO IOJIsl Yepe3 NPOU3BOJBHYIO 3aMKHYTYIO IOBEpXHOCTh DaBeH
anredpanyecKoil cymMMe 3aps0B BHYTPH 3TOM MOBEPXHOCTH, JEICHHOH Ha 3JIEKTPHIECKYIO TOCTOSIHHYIO

4. Cdopmymupyiite mepBoe npasmio Kupxroda

AnreOpanyeckasi CyMMa TOKOB B JIFOOOM KOHTYpE LIEIH PaBHA HYJIO

AnreOpandeckasi CcyMMa TOKOB B JIFOOOM y3JI€ IIETTH paBHA HYJIIO

Anrebpanueckas cymma 2JIC B KaKJIOM KOHTYpe paBHA HYJIIO

Anrebpanueckas cymma OJIC B KaXJIOM KOHType paBHa aireOpandeckoil CyMMe MpPOM3BEACHHUI CHIIBI TOKa Ha
COMNPOTHUBIICHHE BCEX YYACTKOB KOHTYpa

Anrebpanueckasi cyMMa MajieHHid HaITpsHKeHH Ha BCEX YU4aCTKOB KOHTYpa paBHA HYJIIO

5. BexTOopoM MarHUTHON MHIYKIIUU HA3bIBACTCA

BEKTOpHas (U3MYecKas BEJIMYMHA, MOJYJb KOTOPOW pPaBeH OTHOLIEHWIO MAaKCHMAJILHOM CHIIbI, JEHCTBYIOLIEH CO
CTOPOHBI MAarHUTHOI'O ITOJIA Ha OTPE30K IMTPOBOAHUKA C TOKOM, K CHUJIC TOKA B ITPOBOJHUKE

BEKTOpHast (pu3nyeckas BEIWYMHA, MOAYJIb KOTOPOI paBeH OTHOILEHUIO MAaKCUMAIBHOTO MEXaHUYECKOI'0 MOMEHTA CHJI,
JEHCTBYIOIINX HAa PaMKy C TOKOM, ITOMEIICHHYIO B OJHOPOJIHOE MOJE, K IMPOW3BEACHHUIO CHIIBI TOKA B paMKE Ha €¢
TUIOIIAb

BEKTOpHAs (u3uUecKasi BEJIMYNHA, MOIYJIb KOTOPOH paBeH OTHOIICHNIO MHHUMAJIbHOTO MEXaHWMYECKOTO MOMEHTA CHII,
JEUCTBYIOIINX HA PaMKy C TOKOM, ITOMEIICHHYIO B OJHOPOJHOE MOJe, K IPOU3BEICHHUIO CHIIBI TOKA B paMKe Ha ee
IUIOIIAlb

BEKTOpHAs (U3UYecKasi BEJIMYMHA, MOYJIb KOTOPOH PaBeH OTHOILEHUI0 MHHUMAaJIbHOTO MEXaHMYECKOTO MOMEHTA CHJI,
JNEUCTBYIOIUX Ha PaMKy C TOKOM, TIOMEIIEHHYIO B OJHOPOTHOE IIOJIe, K MPOHM3BEACHUIO CHIIBI TOKa B paMKe Ha ee
nepuMeTp

BEKTOpHas (u3myecKasi BeJIHMINHA, MOIYJIh KOTOPOI paBeH cuile, NeHCTBYIOMIEH Ha e IMHUYHBINA TIOJIO0KUTEIBHBIN 3aps,
HaXOJSIIIMICS B MATHUTHOM I10JIE




6. SIBieHME CaMOMHIYKIIUU COCTOHT B:

a) Bo3HHMKHOBeHMH DJ/IC MHIYKIMHM B HPOBOMAIIEM 3aMKHYTOM KOHTYpE NpH M3MEHEHHHM MAarHUTHOTO IIOTOKA uepe3
TIPOMU3BOJIFHYIO TIOBEPXHOCTD, ONMPAIOIIYIOCS Ha JAHHBIH KOHTYP

b) BosnukHOBeHMH DJIC MHAYKIMH B TPOBOJSIIEM 3aMKHYTOM KOHTYpE IPH HW3MEHEHHU TOKA, MPOTEKAIOIIEro 4epes
JAHHBIA KOHTYP

¢) Bo3HHMKHOBeHHHU DJIC MHAYKIMH B IPOBOAIIEM KOHTYPE IIPU 3aMBIKAHUH UM Pa3MBIKaHUH JAHHOTO KOHTYpa

d) BO3HHMKHOBEHHMH TOKa B IIPOBOJSILEM 3aMKHYTOM KOHTYpE MPU M3MEHEHUH MarHUTHOTO MOTOKa Yepe3 NaHHBIH KOHTYP

€) BO3HMKHOBEHHMH TOKa B NMPOBOISIIEM 3aMKHYTOM KOHTYpE IPU M3MEHEHHH MAarHUTHOTO MOTOKA 4Yepe3 MPOU3BOJILHYIO
MIOBEPXHOCTH, ONUPAIOILYIOCS HA JIaHHBIA KOHTYD
7. DddexTrBHOE 3HAYCHUE CHITBI TIEPEMEHHOTO TOKA ONPEEISIeTCs KakK

a) BEJIMYMHA TAKOTO IOCTOSHHOTO TOKa, KOTOPBIH 3a BpeMs, paBHOE OJHOMY IIEpPHOAY MEPEMEHHOI'0 TOKa, NMPOM3BEIET
TaKylo ke paboTy, UYTO U paccCMaTpUBaeMbIi MIEPEMEHHBIN TOK;

b) BenMYMHA TAKOTO IOCTOSIHHOI'O TOKA, KOTOPBIN MEPEHOCUTh Yepe3 MOIePeYHOe CeYeHUE POBOIHUKA TaKOW JKe 3aps,
Kak ¥ MepeEMEHHBIN TOK;

C) BEJMYMHA TOH YacTH NEPEMEHHOTO TOKA B LIETH, SHEPTHsI KOTOPOH IMEPEXOIUT B TEIUIO, BHIACISIEMOE B IIETIH;

d) BenMUMHA aMIUIUTYZBI IEPEMEHHOTO TOKa; B

€) BEJWYMHA aMIUIUTYIbI IEPEMEHHOTO TOKA, YMHOXKECHHAS Hay/ 2.

2.1.3 IIpumepbl TeCTOBBIX 3alaHMi. 3cemecTp

1. Yo Takoe BONHOBAs IOBEPXHOCTH?

a) IloBepxHOCTBH B IPOCTPAHCTBE, 10 KOTOPOU JIOIIIA BOJIHA B IAHHBII MOMEHT BPEMEHU

b) Teomerpuueckoe MECTO TOYEK, UCIIBITHIBAIOLIMX BO3MYIIEHHE B OIMHAKOBOH (aze

c) T'eomerpuueckoe MecTO TOUEK, BO3MYIIEHHS KOTOPHIX MAaKCUMAIIbHBI

d) Ilorpanu4Hasi MOBEPXHOCTh, OTACISIONIAS BOSMYIIIEHHYIO CPEy OT HEBO3MYIIIEHHOH Cpebl

e) Ilnockocts, nepneHANKyIsIpHas HAIIPABICHUIO PACIIPOCTPAHEHHSI BOJIHEI
2. CdopmynupyiiTe 3aKOH IPSMOJIMHEWHOTO PacpOCTPAaHEH!sI CBETOBBIX JIyden

a) Caer MexIy JTIOOBIMU ABYMS TOUKAMHU PACIIPOCTPAHAETCS MO MPSIMOM JTMHUH, COSTUHSIOMNI TOUKN

b) B mo0BIX cpenax CBETOBOM JIyd MPEACTABISICT COO0M MPSIMYIO JIMHHIO

c) CseroBas BOJHA BCETAa PACIPOCTPAHICTCS IO TPSAMON JIMHIH

d) B omgHOpPOIHBIX cpemax CBETOBOM JIyY SBIACTCS HMPSIMON JIMHUEH

e) B omTHyeckn nmpo3pavHBIX cpeaax CBETOBOM Ty BCET/ia SIBISIETCS MPSIMON JTMHUCH
3. Yo Ha3pIBaeTcs AuQpaKIeid CBETOBBIX BOIH?

a) Bce sBienus, csi3aHHBIE ¢ OTHOAHNEM CBETOBBIMH JIy4aMH JIIOOBIX TPETISITCTBUI

b) PaznoxeHue CBETOBBIX BOJIH B CHEKTP

¢) CoOBOKYMHOCTh SIBJICHHHA, KOTOphIE OOYCJIOBIEHBI BOJHOBOM MPUPOJONW CBeTa M HAOIIOAIOTCS TPH  €ro
pacipocTpaHeHUH B Cpeliax ¢ Pe3KO BBIPRKEHHBIMH ONTHYECKMMH HEOIHOPOJHOCTIMH

d) CoBOKyNMHOCTH SIBJICHHH, KOTOpPBIE OOYCIOBJICHHI 3aBHCHMOCTBIO MOKA3aTelsl MPEIOMIICHUS OT YacTOTHI CBETOBOM
BOJTHBI

e) Hanoxenue korepeHTHBIX BOJIH JIpYT Ha Apyra
4. VYxkaxute HanOosee MpaBUIIbHYIO GopMyIMpoBKy 3akoHa Maitoca

a) VIHTEHCHBHOCTb €CTECTBEHHOI'O CBETa, IPOIIEJIIEr0 4Yepe3 IOJIIpU3aTop, MpPU OTCYTCTBUU IMOTJIOUIEHHS CBETa
BEIIECTBOM MOJISIPHU3aTOpa YMEHBIIAETCs B JIBA pa3a

b) HMHTEHCHBHOCTH MOJSPU30BAHHOTO CBETA, MPOUICAILICTO Yepe3 aHaM3aTrop, MPSIMO IPOIOPILHOHAIBHO KBaJpary
KOCHHYCa yTJia MeX/y pa3pelIeHHBIMI HAIPaBICHUSIMH OIAPH3aTOPA U aHATH3aTOPa

c) VIHTEeHCHBHOCTH MOJSIPH30BAHHOTO CBETA, IPOUICAIIET0 YEpe3 aHAIN3aTOp, Pa3pEIICHHOE HAIpPaBICHHUE KOTOPOTO
TIEPIECHANKYIISIPHO BEKTOPY JIyda, paBHA HYJIIO

d) VHTEHCHBHOCTH €CTECTBEHHOTO CBETa, NPOIIEAILIEr0 Yepe3 ONTHYECKYI0 CHUCTEMY IOJIIpHU3aTOp-aHaIN3aTop, BCEraa
MeHbIlIe THTEHCHUBHOCTHU CBETA, MAJal0IEero Ha MOoIsIpH3aTop

e) VIHTeHCHBHOCTb €CTECTBEHHOI'O CBETa, IPOIIEJIIEr0 4Yepe3 IOJIIpU3aTop, MpU OTCYTCTBUU MOTJIOUIEHHS CBETa
BEIIECTBOM HE U3MEHSIETCS
5. CnexkrtpanbHas U3ydaTeiabHas CIIOCOOHOCTH Tela 3TO

a) DHEPrus, U3MydaeMas eIUHHICH OBEPXHOCTH Tela 33 €AMHHUILY BPEMEHH B €JUHUYHOM MHTEPBaJe AJIWH BOJIH

b) oHeprus, nzmydaeMasi BceM HarpeThIM TEJIOM Tela 3a €ANHHILY BPEMEHU B €AMHIYHOM WHTEpBaIe JUIMH BOJIH

C) TOJHAs 3HEPrHs, M3IydaeMasi BCEM HarpeTbiM TEJIOM BO BCEM CIIEKTPAIFHOM IMala3oHE JUIMH BOJH 32 €IUHHMILY
BpPEMEHH

d) osHeprus, u3nydyaemas eIMHUIEH OBEPXHOCTH Tejla 3a €AUHUIY BpEMEHH BO BCEM MHTEpBaJIe JUIMH BOJIH

e) OHEPIusd, U3jrydyacMas e)]I/IHPIHCﬁ IMMOBEPXHOCTHU TEJIa 3a CIMHUIY BPEMCHU B OIITHYCCKOM JIUAITIa30HE JIJIMH BOJIH
6. Kaxkoe u3 npuBeICHHBIX YTBEP)KICHHUN SBISIETCS BEPHBIM B Teopun bopa?

a) PaspemeHHBIMH OpOMTaMM AJISI JIEKTPOHOB SIBISIOTCS TakWe, JUI KOTOPBHIX MOMEHT HMITYJIbCa JJIEKTPOHOB KpaTeH
LIEJIOMY YHCITy BEJINYUH

b) DHeprus syeKTpoHa Ha OpOUTE M e PaJiyC MOTYT OBITh IPOU3BOJIbHBIMU




¢) Paamyc opOHTHI 3JIEKTPOHA C TEUCHUEM BPEMEHHU YBEITUUUBACTCS

d) Ilpu IBIKEHHMH 3JIEKTPOHOB MO OPOUTE MPOUCXOAUT HETIPEPHIBHOM M3IIy4eHNUE YIHEPTUH

e) Pammyc opOUTHI 3JIEKTpOHA C TE€YEHHUEM BPEMEHH YMEHbBIIAeTCS
7. UTo BBIpAXAIOT COOTHOIICHUS HEOMPEAeIEHHOCTEH B KBAHTOBOW MeXaHUKe?

a) CooTHOLIEHHS MEXTy U3MEPESHHBIMH TOYHBIMH 3HAYESHHSMH KOOPIMHATHI M IMITYJIEC MHKPOYACTHIIBI

b) OrcyrcTBUE OrpaHMYEHUH ISl OTHOBPEMEHHOTO H3MEPEHHSI KOOPAWHATHI M UMITYJIbCa MUKPOYACTHIIBI

¢) KopmyckynsapHsie cBoiicTBa BemecTsa

d) BomHOBBIE CBOWCTBA MHKPOYACTHII

e) CoOOTHOLIEHUS MEXIy CPEIHUMH KBaJPaTHYECKUMH OTKJIOHEHUSMU NMPU OJHOBPEMEHHOM H3MEPEHHH KOOPJHHATHI U
HMITYJIbCa YACTHIIBI

OIIK-1.3. IIpumeHsieT OOyuaronuiicst 3HaeT:

€CTECTBEHHOHAYYHbIE METOIBI METOZBI TEOPETUIECKOTO M SKCHEPHUMEHTAIFHOTO HCCIEAOBaHUS (DPU3NUECKUX OOBEKTOB,
TEOPETUYECKOT0 U MPOLIECCOB U SBJICHUH, METOANKY NPOBEAEHUs U 00pabOTKH pe3ysbTaToB (PU3UUECKOTO
SKCHEPUMEHTAIBHOTO 9KCIEPUMEHTA

HCCIIEOBAHMS 0OBEKTOB,
MIPOLIECCOB, SIBJICHUM, IPOBOJUT
SKCIIEPUMEHTBHI 110 3aJaHHOU
METOJMKE U aHATH3HPYET
pe3yIBTATHI

2.1.4. IIpnMephI TecTOBBIX 3agaHuii. 1 cemecTp

1. MrHOBEHHOE YCKOpEHHE MaTepHAILHON TOUYKH OnpenesseTcst Gopmyon
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3. MoMeHT HWHEPpUHHU NPOU3BOJIBHOIO T€JIa OTHOCUTCIILHO HeHOHBH)KHOﬁ OCH BpallCHUsA OMPCACIIACTCA (1)0pMyJ'IOI\/'I

l N
JZZ mr; J:Zmir
i=1 2) J=mr’ 3) J=mr 4) J:JO+ma2 5) o2

1))
[

4. Yxaxwure GopMyIy Ui MOMEHTA HHEPIIH TOHKOTO OJTHOPOIHOTO CTEP)KHSI MacChl M W JUTMHBI OTHOCHUTEIJIFHO
HETIO/IBM)KHOM OCH BpAILCHHUS, TPOXO/ISIIEH Yepe3 CepeIMHy CTEPIKHS.
1 1 1 1 2
J==ml’ J=—ml’ J==ml’ J=—ml’ J==ml?
2 2) 3 3) 4 4) 12 5) 5
1))
5. Vkaxurte dhopmysy ais KI1J] TeroBoii MammuHbl
n= Tl_TZ n= Ana/lesH rl_& n= Ql_QZ n= Ql
r, 2) Asmpas 3) Qg Q, 59 Q7
1)
6. Yxaxute popMyiy Ui pactpeneneHus bonsmana.
E_+
n=n,exp EK“”) n=n,exp|— = 0 n=n,exp —ﬂ) n=n,exp mog) n=n,exp —2)
- T T — o - - —"o
1 0 RT | KT | s RT| 0 KT | s kT

2.1.5. IlpuMepbI TeCTOBBIX 3aaHUii. 2 ceMecTp

1. Beibepute opMmyy A HaNpsDKCHHOCTH JICKTPHUYECKOTO MO, CO3/AaBAEMOTO PaBHOMEPHO 3apsDKCHHON IIOCKOCTBIO B
BaKyyMe.




= E= =
1) EO 2) 2£0d2 3) 471801‘2 4) 47[605 5) 280
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2. 3axon bno - CaBapa — Jlamaca nmeet BUA

=
S)
~
~

Ezﬂqrﬁv dézﬁlrxgdl Ezﬂqv?r df;:ﬂldl;(r
1) an r 2) 4n r 3) an r 4) an r 5)
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3. Kakas w3 (bOpMyJ'I IMpaBUJIbHO OTPaXacT CBA3b MCKAY HAIPSAKCHHOCTBIO JBJICKTPUYCCKOI0 IOJA W IMOTCHIUAJIOM
DJICKTPUICCKOT'O mnojs?

2
3 E
—6.=(Ed7 R .o o =

. ¢,—9, J; r 2) ¢=E-F 3) ¢1—¢2:E-(r1—r2) 4) ¢=div{E¢( 5) ¢ r

4. 3akoH AMIiepa B 0OIIIEM BHJIC HMECT BH/T

-

1y dF=IdixB 5y dF=IixdB 3 F=IIxB 4 F=II'-B 5 F=IIBcosa

5. Kakoe u3 mepeuncieHHBIX YpaBHEHHUII BXOIUT B CHCTEMY ypaBHeHHH MakcBema?

o o - > B = =
¢ D-d3=q ¢ H-d5=0 $E-dI=0 H=—-J o= Ed3
S 2) S 3) L 4) Ho 5) S
1))
1 2
O)O:: :\/L_Lz
6. Ecim \/LC u LC 4L , TO GopMyna Ui 3aTyXaroIuX KoJieOaHWH B CHIIBI TOKa B KoJeOaTeTpHOM
KOHTYpE UMeeT BH]
_ R _ R \
[=1I,exp|—~—t|cos|wyt+a| I=1I,exp|—=—t|cos|wt+a| 3 »
1 2L %) 2L 3) I—Iocos[coot+orj
4) I=1I,cos|wt+a] 5) I=1I,cos|wt|

7. Ilepuop 3aTyxaromux KojeOaHui B KoJeOaTeTbHOM KOHTYpE paBeH

2 \1 2|1 2|1 21
T=2n %+R—2 : = %—% > = %+R—2 I %—% 2
N s sy sy s
R |
T=2n E E
2.1.6. IIpnMepsl TecTOBLIX 3aJaHui. 3 ceMecTp
1.1 6 AR
. IHTeHCHBHOCTb TIPH HAJIOXKCHUH JBYX KO2E€PeHmHbIX BOJH PaBHA ( - pasHOCTh a3; | , 2 HHTCHCHBHOCTH BOJIH B
OTIENIFHOCTH, 11?&12 ):
- — 12,12 — 72,72
N L0 LeosS T=IEe2L LeosS - I=\IE-20 LeosS
—. 712,72
I=\I+1

2. Ha nn¢pakyioHHy0 peleTKy ¢ MeprHoaoM d MajaeT CBET ONpEIeICHHOW AMMHBI BOJHBL Kakoil n3 ¢popMyia cooTBeTCTBYET
MaKCHMYM II€PBOTO MopsaKa?

sind):& sind)zﬁ sind):E

. A : 2
sing=— sing=—

2d s d
1
I I

3.Ecim  “min gy Tmax - MHUHMMAallbHas ¥ MaKCHMaJlbHass HHTEHCHBHOCTD YACTHYHO MOJISIPU30BAHHOTO CBETA, MIPOITYCKAEMOTO
AHAITU3aTOPOM, TO CTEIICHb MOJISAPU3AINK CBETA OPeNesIeTCs o hopMmyIie

p= Imax+Imin _Imax_Imin pP= Imax_Imin Imin p= Imin

1) Imax_Imin 2) Imax+ Imin 3) Irnax 4) Imax+Imin 5) Imax

4. Tlpu maieHuu CBETOBOTO JIyda, PacpoCTPaHsIONIErocs B MEPBOIl cpesie Ha IpaHuIly pasjiesia IEPBOi U BTOPOU CPellbl ¢

N n n1>n2

TOKa3aTesIMU IIpeJIoMJIeHust | u 2

YTOJI MIOJIHOTO BHYTPEHHETO OTPAKEHUSI @ YJOBJIETBOPSET YCIOBHIO




2.2 TunoBble 3a1aHUA I OLIEHKU YMEHHUIl B KauecTBe 00pa30BaTe/IbHOI0 pe3yabTara

ITpoBepsiemMbIii 00pa30BaTENbHBIN PE3YIIbTAT:

Kon n HanmeHnoBanue O0pazoBaresbHbIA pe3ysIbTaT
WHIIKATOpa JOCTHKEHHS
KOMIIETEeHIIUU
OIIK-1.2 ITpumensier ocHOBHBIE | OOy4YarOLIHUICS yMEET:
TTOHATHUS U 3aKOHBI HCIIONIb30BaTh OCHOBHBIE TIOHSTHUS M 3aKOHBI (DM3UKH YISl PELICHHS MPEAMETHO-IPOQUIBHBIX
€CTEeCTBEHHBIX HayK JJIS 3a1a4

PpeLICHUS TPEMETHO-
poGHILHBIX 33124

10.

11.

2.2.1 ITpumepsl 3aga4. 1 cemecTp

MoTOUMKIINCT 3a MepBbIe 5 MUH Tpoexal 3 KM, 3a Mocieayromue 8§ MUH — 9,6 KM U 3a mocieanue 6 MuH — 5,4 kM.
OnpenenuTs CKOPOCTh JBIKEHUSI MOTOIMKIIMCTA Ha KKAOM M3 TPEX YIaCTKOB ITyTH; CPETHIOI0 CKOPOCTH 33 BCE BpPEeMs
JIBHYKCHUS.

JIBa moe3nma MAyT HAaBCTpEdy APYT OPYTy CO CKOpocTsAMH Vi, = 36 KkM/4 U V, = 54 km/4. [laccaxxup B mepBOM moe3ze
3aMeYaeT, YTO BTOPOI IMOe31 MPOXOIUT MUMO HEero B TeueHre BpeMeHH t = 6 ¢. Kakosa qimuHa BToporo noesa?

Touka ABMAKETCS MO OKPYXkKHOCTH paguycom 20 ¢M C TIOCTOSHHBIM TaHT€HIMAIBHBIM ycKOpeHueM 5 M/c?. Uepes Kakoe
BpeMs ITocyIe Havyajla ABHKECHHUSI HOPMaJIbHOE YCKOPEHHE TOUKH Oy/IeT paBHO TaHTCHINAIbHOMY?

Ha HakIOHHOW TUTOCKOCTH IUTMHON 13 M ¥ BBICOTOH 5 M JIeKHUT rpy3 Maccoi 26 kr. Koaddunuent tpenus pasen 0,5.
Kakyro crity HaJgo NMPUIOKHUTE K TPy3y BIOJIb 3TOH IUIOCKOCTH, YTOOBI BTAIIUTH rpy3? UTOOBI CTalMTh TPY3 C ITOH
IUTOCKOCTH?

[Toe3n maccoit 500 T gBIKETCA paBHO3aMEIEHHO ITPU TOPMOKEHUH, IIPH 3TOM €ro CKOPOCTh YMEHBINAETCS B TeUeHHE |
MuH oT 40 1o 28 km/4. HaliTu criry TOpMOXKCHUSI.

Teno CKOMB3UT MO HAKIOHHON IIOCKOCTH COCTABISIONMEN ¢ ropusonToM yron 45°. Ilpoiins paccrosame 36,4 cM Temo
npuodpereT ckopocTh 2 M/c. UeMy paBeH KO3(h(HUIMEHT TPEHUS TeJla O IIOCKOCTh?

Opynue, KecTKO 3aKpeIUICHHOE Ha JKEJIE3HOAOPOXKHOM mumardopme, MPOM3BOAUT BBICTPEN BJIOJbL MOJOTHA JKEJIE3HOM
Joporu moj yriaom O = 30° k auHUU ropu3onTa. OmnpenenuTs CKOPOCTh U, OTKaTa MIaT(GOpPMBbI, €CIIM CHAPSIT BhUIETACT
co ckopocThio u; = 480 m/c. Macca mnatdopMsl ¢ opyareM B CHapsaaMu m, = 18 1T, Macca cHapsiaa m; = 60 Kr.

[Tap maccoit m; = 3 KT IBHKETCS CO CKOPOCTBIO Vi = 2 M/C U CTAIKHBACTCS C IMTOKOAIIMMCS IIApOM Maccoi m, = 5 KT.
Kakas pabora Oyner coBepmieHa npu nedopmanuy mapoB? Yiap cuuTaTh aOCONIOTHO HEYNPYTHM, MPSIMBIM,
LEHTPAIbHBIM.

CTepiKeHb BpaIaeTcsi BOKPYT OCH, TIPOXOMAIIEN 9epe3 €ro CEpeluHy, COTNIACHO ypaBHEHMIO ¢ = At+Bt’, rme A = 2
pan/c, B = 0,2 pan/c’. OnpenenuTs Bpalamuii MOMEHT M, IeHCTBYIONIMI Ha CTEpKEHb Yepe3 BpeMs t = 2 ¢ mocie
Hadaja BPalICHHs, €CIIM MOMEHT MHEPIHH cTepskHs J = 0,048 kr - M.

Ha xparo mwiarpopMbl B BUE IHUCKA, BPAMIAIOIIEHCS 110 HHEPIUU BOKPYT BEPTHKAIBHONW OCH C YaCTOTOM N = § MuH ',
CTOMT 4esoBeK Maccoi m; = 70 kr. Korga uenoBek nepemien B HeHTP MIaTGpopMbl, OHa CTajla BpaIaThCsl C 4aCTOTOU N
= 10 mun ~'. Onpemenuts Maccy m, miatGopMbl. MOMEHT MHEPLIHH 9EIOBEKA PACCUUTHIBATH KaK IS MATEPUAIBHOM
TOYKH.

Touka coBeplIaeT rapMOHHYECKUE Kojebanus X = A sinwt, tne A = 5 cm, 0 = 2 ¢’\. B MOMEHT BpeMeHH, KOrja TouKa
obnamana moreHManbHOM SHeprueit 0,7 Mk, Ha Hee AelicTBOBaNa Bo3Bpamatomias cuia B 5 MH. Haiftu sToT MOMeHT
BpPEMEHHU.

2.2.2 TIpumepsl 3a1a4. 2 ceMecTp
Inomans MIACTHHBI CIIOIAHOTO KOHAEHCaTopa 36 cM?, TommuHa cinost audiekTpuka 0,14 cM. BeMUCIUTL €MKOCTD,
3apsi/l ¥ SHEPTHIO KOHACHCATOPA, CCIIH Pa3HOCTh MOTEHIMANIOB Ha ero ookmanakax 300 B, €cuom = 2,1.
JlBa OMHAKOBO 3apsDKEHHBIX IIApUKa MOJBEIIEHBI B OJHOWM TOYKE HAa HUTSIX OAWMHAKOBOM miuHEL Ilpn sTOM HHTH
pasonutucs Ha yrou o. [llapuku norpyxaroT B Macno. KakoBa miIoTHOCTh P Macia, €Clid yrojl pacXoXKACHUS HUTEH mpu
MOTPY)EHHUH B MAcllo ocTaeTcs HensMeHHbIM? TLIOTHOCTL MaTepuana mapukos P = 7,5 10° kr/mM’, ausnexrpuueckas
MIPOHMLIAEMOCTh Macia € = 2,2.
UYeThIpe JaMIbl, pacCUNTaHHbIC Ha HanpsbkeHue 3 B u cumy Toka 0,3 A, Hamo MOAKIIOYNTH MapauIeNIbHO U MUTATh OT
HCTOYHHKA HanpspkeHus 5,4 B. Pe3uctop kakoro COmpoTHBICHHUS HAIO BKJIFOYHTD MOCIEI0BATENBHO JTaMIam?
Awmnepmerp umeer conporuBieane 0,02 Om. Ero mxkama paccumrana Ha 1,2 A. IIyHT Kakoro COIpOTHBIICHHS HaIoO
ITOCTABUTH K aMIIepPMETPY, 9TOOBI MOXKXHO OBITO M3MEPATH TOKU CHIION 10 6 A?
OpHoponHoe MarHuTHOE nosie ¢ uHayknueil 200 MTa nelicTByeT Ha MOMEILIEHHBIH B HErO MPOBOIHUK JyIMHOU 50 cM ¢
cunoit 0,7 MH. Onpenenute cruiny Toka B IPOBOAHUKE, €CIH YTOJI MEXKAY HANIPABICHUEM TOKAa U MHAYKLIUEH MarHUTHOTO
noJis1 pasen 45°,
KBagparHas paMka TOMelleHa B OJHOPOAHOE MarHUTHoe mnone. HopManbp K MNJIOCKOCTH paMKH COCTaBISIET C




HamnpasJIeHueM MarHuTHOro mojs yroa 60°. Cropona pamku 19 cM. Onpesenure MHAYKIHMIO MATHUTHOTO OIS, €CIIH
H3BECTHO, 4TO cpennee 3HaueHue DJ{C WHAYKINH, BO3HUKAIOIIEH B paMKe MpH BhIKIIOUeHHH mois B Tedenne 0,01 c,
pasHo 50 MB.

7. MarauTHbI TOTOK, TPOHU3BIBAIOIINN 3aMKHYTHI MPOBOJIOYHBIH KOHTYp ¢ compotusieHueM (0,5 Om, paBHOMEpPHO
yBemmumics ¢ 0,2 MB6 mo 7 MB6. Kakoif 3apsia mpomien 3a 3To BpeMs depe3 MoIepeyHoe CeueHHe MPOBOJAHUKA TPH
paBHOMEpPHOM H3MeHeHuH noToka. Cuina Toka, 9JIC — moCTOSHHBI.

8. KaTymka c KeJe3HBIM cepedHnKoM cedeHneM 20 cM’ HMeeT MHAYKTHBHOCTS 2 - 1072 'm. KakoBa momkHa OBITH CHIA
TOKa, YTOOBI MHIYKIUS TI0JIS B cepaednuke 0bu1a 107 T, umcino BuTKOB pasHo 10007

2.2.3 IIpumepsl 3aga4. 3 ceMmecTp

1. Paccrossaue L ot meneit 1o skpana B ombiTe FOHTa paBHo 1 M. OnpenenuTs pacCTOSHUE MEXIY LIENSIMU, €CId Ha
otpeske quHOM | = 1 e yknansBaercs N = 10 TeMHBIX HHTEPHEPEHITMOHHBIX TI0NOC. JlMHa BOMHEL A = 0,7 MKM.

2. Ha mnenky w3 ramnepuHa TommuHoH 0,3 MM mamaeT Oenbrii cBet. Kakum OynmeT ka3aThes IBET IDICHKA B OTPaKCHHOM
CBETE, €CIU YToJl maJieHus ryden 45°7?

3. Kakyro pa3HOCTb JUITMH BOJIH MOXET pa3pelinTh AU(pakIMOHHAs PelIeTKa IUPUHOM 2 CM M IEPHOJIOM 5 MKM B 00J1acTH
KpacHbIX Jydeii (A = 0,7 MKM) B CIIEKTpPe BTOPOTO MopsiaKa?

4. EcrecTBeHHBIH CBET MaJaeT Ha MOBEPXHOCTh [UIJICKTPHUKA TOJA yrJIoM HonHOW mnossipusanuu. Koaddunuent
npomnyckaHus cBera paseH 0,915. Haiftu crenens nonaspusanuy NpegIoMISHHOTO JTy4a.

5. EcTtecTBeHHBIN CBET MPOXOINT Yepe3 Ba MOJPU3ATOPa, YTOJl MEXIY ITaBHBIMHU IUIOCKOCTSIMH KOTOPBIX paBeH 45°. Bo
CKOJIBKO pPa3 YMEHBIIUTCS HHTEHCHBHOCTH CBETa IOCJIE IPOXOXKAEHHUS 3TOM cucrembl? CUHTaTh, YTO KaKIbIH
MOJISIPHA3aTOp OTpaxkaeT u mornomaet 10% mamaromero Ha HUX CBETa.

6. Karom BakyymHOTO (pOTORNIEMEHTa OCBEmIaeTcsl CBETOM C JnuHON BOJHBI 0,405 MkM. DOTOTOK MpeKpamaercss Ipu
3ajiep>KuBaroniell pasHoctu noreHnuanos 1,2 B. Haiitu paGoTy BeIX0/1a 3IEKTPOHOB U3 KaTo/a.

OIIK-1.3. Ipumensier | OOydJarOILIHMICS yMEET:

€CTECTBEHHOHAy4YHbIE  METOJBI | IIPUMEHSTh METOJbl TEOPETHYECKOTO W IKCIIEPUMEHTAIBHOTO HCCIEAOBaHUS (DU3NUECKHX
TEOPETUIECKOTO 1 | OOBEKTOB, MPOLECCOB W SBICHHUN, MPOBOAUTH (PH3MUECKUE SKCIIEPHUMEHTHl 110 3aJaHHOU
SKCHEPUMEHTAIBEHOTO METOJHKE U 00pabaThIBaTh X PE3yIbTaThI

HCCIICIOBAHS 00BEKTOB,

Iponeccos, ﬂBJ'IeHPIfI, OpoOBOAUT
OKCIICPUMEHTbBI 1o 3a[[aHH01>i
MECTOOUKE nu AHAJIU3UPyEeT

pE3ybTaThI
2.2.4 Tlpumepsl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. Tlemexox mpouien NOJOBUHY OKPYKHOCTHU paguycoM 1,5 kM 3a 0,5 waca. [Ipu 3ToM MOIyNIb CPEHETO BEKTOpPA
CKOPOCTH TIEHIEX0/1a PaBEeH

a) 3,0 xm/u

b) 4,0 xm/u

¢) 50 km/yu

d) 6,0 xm/a

e) 7,0 xm/u
2. Hebosnpmoe Teno (MaTepuabHYIO TOUKY) OpOCHIN MO YTIIIOM 30 K TOPU30HTY C Ha4aJIbHOW CKOPOCTHIO 20
m/cUepes KaKoe BpeMst TEJIO TOCTHTHET Bhicuiel Touku? Ipunsts g=10 m/c?

a) 0O,1c

b) 0.2c

c) 05¢c

d Ic

e) 2¢
3. Ilpu BKIIOYEHHH 3JIEKTPOABUTATEIS €TO POTOP HAYMHAET BPAIIATHCA PABHOYCKOPEHHO C YTJIOBBIM YCKOPEHHEM

20 o6/c” . CkonbKo 000pOTOB c/iesaeT poTop depe3 1 cekyHIy rmocie BKIIOYESHUS IBUraTess?

a) 10

b) 15

c) 20

d) 25

e) 30
4. Tlagas ¢ BBICOTBI 1 M, Ipy3 Maccoi 1 KI MOKET CIKATh MPYKUHY KECTKOCTHIO 2 -10° H/M Ha BenuuuHy, PABHYIO

a) 0,1cm

b) 0,2cm

c) 2cMm

d lcm

e) 0,5¢cm




5. Tenexka maccoil 15 Kr aBmXeTcs MO BOTHYTOMY MOCTY cO ckopocTeio 10 m/c. B HikHe# Touke cuia
HOPMAJIBHOI'O JAaBJICHUA TCIICKKH Ha MOCT BABOC MPEBOCXOJAUT CUITY TSKCECTH. HpI/I OTOM paanyC KpUBU3HBI MOCTa

paBeH
a) 10m
b) 15m
c) 20m
d 25wm
e) 30m

6. Myxa maccoit 0,5 T, JeTsiiast o CKOPOCThIO 2 M/C, TIONAAacT B MOABCIICHHBIN JUIKUNA JUCT OyMarn macco 1,5 r.
Cpa3y 1mociie CTOIKHOBEHHUS CKOPOCTh JBIIKSHHUS JICTA C MPHUJIMIIIEH K HEMY MYXO#l COCTaBIIsIeT
a) 2 m/c

b) 1wm/c

c) 0,5wm/c
d) 0,2wm/c
e) 0,lm/c

7. Hebompmoe Teno (MaTepuanbHYIO TOYKY) MAacCoi 2 KI, HaXOAAIIYIOCS Ha HEKOTOPOH BBICOTE HaJ MOBEPXHOCTHIO
3eMJIM M UMEIONIYI0 TOTEHIIMAIBbHYI0 3HepTHio paBHyto 400 JX, OTIyCTHIIN, TaK 4TO Yepe3 HEKOTOPOE BpeMsi OHO
ymano Ha 3emifo. YeMy paBHa CKOPOCTH 3TOTO Tela B MOMEHT MajacHUs Ha 3eMiro? CONpOTHBIICHHEM BO3IyXa

TpeHedpeys.
a) 1wm/c
b) Swm/c
c) 10wm/c
d) 20wm/c
e) 40wm/c

8.  Omuoponubli muck pagmyca 0,1 M, kaTsmuiics 6e3 MPOCKATL3BIBAHUS 0 TOPU3OHTAIBHON MOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, TIOTIafast Ha HAKJIOHHBIH Y9aCcTOK, TOJHAMAETCS Ha BBICOTY

a) 2,5m
b) I M

c) 05m
d 04wm
e) 02m

9. HaiinuTe 4ncio cTeneHel cBoOO bl MOJIEKYIT UECATBHOTO Ta3a, €CIIM BCS SHEPTHUS €r0 TEIIOBOTO JBUKCHHSI
MPUXOINTCS Ha MOCTYMATEIFHOE IBUKEHUE MOJICKYIT

a) 3

b) 4

c) 5

d 6

e) 7
10. B nByX OAMHAKOBBIX OaJJIOHaX HAXOJUTCSI KUCIOPOJ IO OJAWHAKOBHIM JABJICHHUEM p W OJAHOW M TOW Ke
temmnepatypoii 7. Tlocne Toro, kak ra3 u3 nepBoro OAUIOHA MOJHOCTHIO MepeKayain BO BTOPOM OAJIOH U MmoCIe
3TOTO MOBBICHIIH TeMIlepaTypy B 1,5 pa3a, JaBieHHe BO BTOPOM OayUIOHE CTAlO PaBHBIM ...

a) p

b) 2p

c) 3p

d 4p

e) 6p

2.2.5 [Ipumepbl TeCTOBBIX 3aIaHMIl. 2 ceMecTp
KonebaTenbHbIit KOHTYpP € TPEHEOPEKUMO MAJIBIM CONPOTHBICHHEM HMEET 3IeKTpoeMKocTh C = 25 MK®, WHIyKTHBHOCTH
L =0,01 I'n. MakcumansHas cuna Toka B koHType 0,1 A. MakcuManbHOe HalpsHKeHUE Ha KaTyIIKe paBHO
a) 1B

b) 2B
c) 10B
d 25B
e) 100B

Ipsimoii poBo muHOM L = 40 cM JBHXKETCS B OJHOPOAHOM MATHUTHOM ITOJIE CO CKOPOCTBIO V=D5 mlc MEPIIEHAUKYIISIPHO
JIMHASM MHAYKIWMA. Pa3HocTh moTeHmanos Mexay konnamu nposoza U =0,6 B. Unxykuus B MarHuTHOTO MoJs paBHa

a) 0,12 Tn
b) 0,3 Tn
¢) 0,6Tn
d 1Tn

e) 5Tn




Pe3onancHast yactora BhIHYXJatouield rapmonudeckoir 3JIC B koyeOaTeIbHOM KOHTYpE, NMPU KOTOPOW aMIUIUTY/a CHIIBI
-1
TOKa MAKCUMaJIbHA, PABHA () o, = 200c . Yemy paBHaA MHIYKTHBHOCTD KATYIIKH B KOJIEOATEIFHOM KOHTYPE, €CIIH EMKOCTh

KOHJIEHCATOpa paBHa C =5 Mk 7

a) II'm
b) 2I'um
c¢) 3I'm
d 5T=u
e) 10Tn

[lotok BekTOpa OJEKTPUYECKOW WHIYKIMH (QJIEKTPUYECKOTO CMENIeHUs) dYepe3 CepHuecKylo IOBEPXHOCTS,

OXBAaThIBAIOLIYIO0 TOUECYHBIE 3aPsbl b =2 K1, 42 =3 K, q3 =—2 uKu, paBen
-9 K
M
-9 Kn
by 2:10 "—
M
—9 K
M
—9 K1
d 710 "—
M
Kn
e) 0—2
M

2.2.6 Ilpumepsl TECTOBBIX 3a/1aHUIl. 3 cemecTp
Temneparypa abcoIrOTHO YEPHOTO TENa YMEHBIIMIIACH B 2 pa3a. Kak M3MeHHIach ero 3HepreTHIecKasi CBETUMOCTh
a) VYBemuumiack B 16 pa3
b) VYBemnumnack B 2 paza
¢) YBenuuuiach B 4 pasza
d) VYwmenbmmnace B 2 paza
e) Ymensmmnach B 16 pas
Kpacnas rpanuna ¢orosddekra ans nexotoporo meramna pasHa A=100HM. Onpenenure MUHMUMAIbHOE 3HAYEHHE
sHepruu (OTOHA, BI3BIBAafOMIET0 (poTodddext. OTBeT AaTh B 3B.

a) 1,27-B
b) 3,11-B
¢) 5,353B
d) 9,21-B
e) 12,43-B

®oton paccesncs o yroM (=6 ()’ Ha MEPBOHAYAIBHO MOKOMBHIEMCS 3IEKTpOHE. OIpPENENuTh HAYAIBHYIO SHEPIHIO
(hoToHa, eciu ITTMHA BOJHBI PACCETHHOTO (OTOHA OKa3aJlach PaBHOW KOMITOHOBCKOH IiiHe BOJTHBL.OTBET naTh B MaB.

a) 0,31 MaB
b) 0,61 MsB
c) 0,84 MaB
d) 1,02 M»B
e) 2,25 MsB

2.3 TunoBblie 3alaHUA 1J OCHKH HABBIKOB B KA4YE€CTBE OﬁpaSOBaTeJ'[LHOI‘O pedyJjbTaTta

Ko n HanmenoBanmne OO0pa3oBaTeNbHEIH PE3yIbTAT
WHJIUKATOpa JOCTHKEHHS
KOMIICTCHIIU N
OIIK-1.2 Tlpumensier ocHoBuble | OOydJaroIIuiics Biaaeer:
TTOHATHUS u 3aKOHBI | HABBIKAMH TIPHUMEHEHHS OCHOBHBIX MOHSATHA M 3aKOHOB KIIACCHYECKON W COBPEMEHHOI
€CTEeCTBEHHBIX HayK U | (DUBWKH AJIS peIIeHHsI TPEIMETHO-IPOIITEHBIX 3a1a4
pemeHus MIPEAMETHO-

PO HITBHBIX 33134

2.3.1 Ilpumepsbl 3aganuii. 1 cemecTp

1. IIpu m3mMepeHnn UTHHBI Teda OBUIO MPOBEICHO OJHO M3MEPEHHE C MOMOINBI0 MIJUIMMETPOBOW YUCHHYECKOW JTMHEHKH.
TTpu 3TOM OBLTH TIONTY4YeHO 3Ha4enue JumHbl [ 22,3 cm. YUeMy paBHAa HHCTpYMEHTAIIbHAS TTOTPEIIHOCTE H3MEPEHHU?
2. IIpn u3MepeHnH IMHBI TeNa OBLIO MPOBEACHO OJHO M3MEPEHHUE ¢ MOMOIIBIO IITAHTSHIIMPKYJIS, ITKaJIa HOHIMYCa KOTOPOTO




umeer 10 nenenmii. Tlpu sToM ObUM TOMyYeHO 3HaueHwe umHbl [ =227 mM. Uemy paBHa MHCTpyMEHTalbHas
MTOTPEITHOCTD U3MEPEHUS?

Y 1__ o Y
Pazmycm ABYX IJIAHCT OAWHAKOBOMW IJIOTHOCTHU OTHOCATCS KaK _—3 . Halitn oTHOImIECHNE YCKOpCHUU CBO6OI[HOF0
2
nmagCHUs U Ha TOBEPXHOCTH OTUX IJIAHECT.

JIBa MaremMaTHYeCKUX MasTHHKa Maccamu M= 0,1kru m,= 0,05 kr COBEpPIIAIOT TAPMOHHUYECKUE KONeOaHUsI ¢
— — . . ! 1
repuoamMmu Tl— lcwu T2—2 C. HaiiTu oTHOILIEHUE JIUH UX HUTEN — .
2

[on neiicrBuem mMomeHta cwibl 100 H'M, MaXxoBHK, IpeACTaBISIONNA COO0H OTHOPOAHBIA AWUCK Maccod 20 KT H

paamycoMm 1 M, mproOpeTaeT yriioBoe yCKOPEHHE paBHOE .

B 1ByX 0IMHAKOBBIX Oa/UIOHAX HAXOMUTCS KHCIOPOJ MOA naBieHueM 3 at™ u 5 atm. CHavana oba OaioHa COCAMHUIA

MEXIY COOOH M BBIPOBHSUIM NABJICHHE B HHUX INPH MOCTOSHHOW Temmeparype 7, a 3aTeM TeMIeparypy MEIJICHHO

YMEHBIIWIIH B 2 pa3a, o0IIee JaBjcHNE B OaJDIOHAX CTalO0 paBHBIM .

JlBa npyxunubix Masthuka maccamu M, =0,01Kru m,=0,02Kr coeepmaror rapmonmueckue KonebaHus c
k 1

nepuogamu 1 ;=1 Cu T ,=2 C. Haiiti oTHOITIeHNE KOY()DHUIIMEHTOB KECTKOCTH HX TIPYXKHH —.
2

[pyXHUHHBINA ¢ MacCOW M U KECTKOCTHIO MPYKUHBI k coBepiiaet konebanus ¢ nepuogom T . Uemy OyaeT paBeH mepuo
KoJIeOaHUM, €M MacCcy YMCHBIIUTH B 4 pa3za?

2.3.2 llpumepnl 3aJaHuil. 2 cemecTp

Ha yuacTke HeomHOpOIHOM 1eny, conepxkanteii conporusnenus R, =3 OM, R,=9OM u ucrounux ¢ DIC £€=6 B,

BHYTPEHHEE COIPOTUBJICHUE KOTOpPOTo npeHeOpeKuMo Majo, TeueT TOK I=1A
A Rl . £ R2 B
— 1+
I

[Ipu 3TOM pa3HOCTH MOTEHIINAIOB MEX Ty ToUKamMu A u B paBHa

barapest 3amkHyTa Ha peoctaT. IIpH yBemMYEHMH CONpPOTHBICHHS peoctara B 4 pa3za HampsyKeHHE Ha HeM
yBenmuuBaercs ¢ 2 B 1o 4 B. IIpu stom 3JIC Gatapen paBHa .
ToueuHsIli 3apsiq § cO3MaeT B OKPYXKAIONMIEM IPOCTPAHCTBE 3INIEKTPOCTATHYECKOE MOJNE, MOIYNb HAPSKEHHOCTH

2 B

KOTOPOT'O 3aBUCHUT OT PACCTOSHHUA [©'I0 3apsijia II0 3aKOHY E :_2 H ‘leMy paBHa pa3HOCTb MNOTCHINAJIOB DA_ DB
r

Meskty Toukamu A u Buaxomsuumucs ot 3apsijia Ha pacctosusx 'y = 1 Mu 1 ;=2 McootsercTBeHHO?

ITo ToHKOMY mpoBOY TedeT TOK I. MHAyKIMs MATHUTHOTO MOJIS B LIEHTPE MONYKOIbla paaruycom R pasna

DNeKTPOH 3apsAa0M — e, 00yajas KMHEeTHYeCKOH sHeprued, paBHoi [, mBmkeTcs Mo OKpYXKHOCTH B OJHOPOTHOM
MarHUTHOM I10Jie ¢ MHAYKIKel B. Pagnyc OKpy>KHOCTH IIpH 3TOM paBeH /

Konebarenbubiit KoHTYp MMeeT eMKocTh | MK®D u nanyktuBHOCTh 100 MKI'H. Kakomy ycrnoBHIO TOJDKHO YAOBIIETBOPSITH
CONPOTHUBIICHNE KOHTYPA, YTOOBI B HEM MOTJIM MPOUCXOIUTH 3aTyXarole TapMOHUYECKHE KOIeOaHus?

Conenoup amuuoit [=1M, aumamerp kotoporo Mman mo cpasHenuio ¢ ero mmuHoit, umeer N =1000 Bsurxos.

HanpspkeHHOCTh MarHMTHOT'O TI0JIs BHYTPH COJIEHOM/IA, €CIIU 110 HeMy npoxoaut Tok ] =2 A, pasHa
2.3.3 [Ipumepsl 3agaHmii. 3 cemecTp

PaccTostHME MEKTy COCEIHMMH MaKCHMyMaMH TIPU JUTMHE CBETOBOH BOJIHBI, paBHOH A, B ombite [OHTa pasuo 0.1 mwm.
Yemy Oy/IeT paBHO pacCTOSIHHE MEKTY BTOPBIM M YETBEPTHIM MaKCHMMYMOM TIPH JJTMHE BOJTHBI 2 A?

B ompbiTe FOHra paccrosnue mMexmy mensMu | MM, pacCTOSIHAE OT MCTOYHMKOB A0 dKpaHa 3 M, IIMPHHA IIOJIOC Ha
skpare 1,5 mm. Haiitn anmuHy cBETOBOI BOJHEIL.

Uemy paBHA NOCTOSIHHAS TU(PAKIMOHHON peréTKy, ecar Ha | MM e€ muiHbI copepskurest 200 mrpuxos?




Temmnepatypa aOCOMOTHO YEPHOTO Tejla yMEHBINNIACH B 2 pa3a. Kak u3MeHuUnach ero sHepreTuieckas CBeTUMOCTh?
Oneprusi HOTOHA, COOTBETCTBYIOIIAs KPACHOK rpanuie (Gorodddekra, nys Kanus pasHa 7,2 - 10" ®mx. Omnpenenure
MaKCUMAJIbHYIO KHHETHYECKYIO SHEPTHI0 (POTOAIEKTPOHOB, €CIIM HA METAJUI IaJaeT CBET, SHEPrHusi GOTOHOB KOTOPOTO

paBHa 10 18I[>{<.

OIIK-1.3. [Ipumenser
€CTECTBEHHOHAy4YHbIE  METOJIbI
TEOPETHYECKOTO u
9KCIIEPHUMEHTAILHOTO
HCCIIeIOBAaHHS 00BEKTOB,
MPOLIECCOB, SIBJICHUH, MPOBOAUT
9KCIIEPUMEHTBl O  3aJaHHOH
METOIMKE U aHAIM3HpYeT
pe3yJIbTaThl

OOyyJarolIHiics BIaICeT:

HaBBIKAMU ITPUMEHEHHS METOIOB TEOPETHYECKOr0 U IKCIIEPUMEHTAIBHOTO HCCIIEI0BAHMS
(GU3HICCKUX OOBEKTOB, TPOIECCOB W SBJICHWM, HABBHIKAMHM TPOBEACHHSA (HHU3MICCKUX
SKCIIEPUMEHTOB IT0 3aJaHHOM METONKE U 00pabaTHIBaTh X PE3YIIbTATHI

2.3.4 llpumepsl 3aganmii. 1 cemecTp

IIpu M3MepeHnHt IIMHBI Tena ObLIN onpeseseHsl caydaiinas norpeuocts A X, =4 MM u npu6opHas IOrpemHOCTh
A Xop= 3 MM, UeMy mpu 5TOM paBHA MTOTYIIHPHUHA JOBEPUTEIHEHOTO BEPOSTHOCTHA HHTEpBaja?
[Ipu m3mepeHnn anameTpa ImIapuka ObUIO MpoBeaeHo 3 u3MepeHus. IIpu 3ToM OBUIH MOMYYEeHBI 3 3HAYEHUS JUIHHBI
d,=0,9mm, d,=1,1mm u d;=1,0mm. Yemy npubnusutensHo paBHA CPEIHAS KBAAPATHUHAS OIIHOKA H3MEPEHHHH?
[Ipn n3mepennu AMHBEI TpenMera ObUTO TMpoBeneHo 5 u3MepeHui. [Ipu 3ToM ObUTM MONydYeHBI 3 3HAYCHUS IJTHHBI
11:8,1MM, 12:8,0MM, 1328,0 MM, 14 =8,0mm n 15:7,9MM. Yemy mpuOIM3UTENBHO PaBHA CPEAHSST KBaJpaTUYHAS
omuoKa u3MepeHuin?
Bo ckosbko pa3 u3MEHHTCs YCKOPEHHE CBOOOIHOTO MaeHHs, €CH YIATUThCA OT TOBEPXHOCTH 3eMJIM Ha PAacCTOSHHE,
paBHOe paanycy 3emin?
Ileprox MaTeMaTHUECKOTO MasiTHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 ¢. KakumM OyzneT neproa 3Toro MasiTHAKA, €CITN
€ro MOMECTHTH B (T, KOTOPHII IBIKETCS BHU3 C ycKopeHueMm 0,84 g?
Onnopoaueiii auck maccsl M=1 Kru paauyca R=1 Mxarurcs mo ropusoHTaIbHON IMOBEPXHOCTH CO CKOPOCTHIO
V =1 M/c6e3 npockans3piBanus. HaliuTe KWHETHIECKYIO SHEPTUIO STOTO JIUCKA.
Ulapuk auamerpom d, ABMXKETCA B JKHAKOCTU C BSI3KOCTBIO I] CO CKOPOCTBIO V, IIPH 9TOM Ha HETro AEHCTBYeT cuiia

Bs3koro Tpenust F. Yemy OymeT paBHa 9Ta CHiIa, €CIIH 3TOT JKe MIAPUK OYAET ABUTATHCS B )KHAKOCTH C BI3KOCTBIO 2 1) €O

1%
CKOPOCTBIO 7
3
_-H
I'py3uk Maccel M=1KIcoBepmaeT COGCTBEHHBIE 3aTyXalollMe KoneGaHMs Ha NpykHHKe xecTkocTH K=2-—rmo
M

Tt
3aKOHy X 1t): Aexp |— Bt) CoSs oot+z , tne A=0,01m, B=0,1 ¢!, w=2c"'. Haiiru norapudmmueckmii
JIEKPEMEHT 3aTyXaHuUs.
2.3.5 TIpumeps! 3aganuii. 2 cemecTp

K SHCKTpH‘ICCKOﬁ CXEME, cocTosAmen u3 JABYX PE3UCTOPOB MW HCTOYHHUKA TOKA, IOAKIIIOYCHBI OBAa HIACAIBHBIX
BOJIBTMETpaA.

20mM ﬂ

il

Tokasanus nepsoro BonsTMetpa V| pasno 20 B. Uro nmokassiBaeT BTOpoi BombT™eTp V 5?

2. Yemy pasHno conporusnenue neru, ecnu R;=10m, R,=30m, R,=10Mm?

— R

ManeHbKkuil Iapuk UMeeT 3apsa]] § U CO3/aeT B TOUKE, HaXoJlleiics Ha pacCTOSHUU 1'OT 3apsjia, dIEeKTPOCTaTUYECKOe
T0JIC HAIPSDKEHHOCTBIO, paBHOM 10 Monyiio E. Illapuk HOMONHUTENBHO 3apsiIMiIN U €ro 3apsin cral paseH 2 (. Yemy
CTajla paBHa HaIPSHKEHHOCTD JIEKTPOCTATUYECKOTO TI0JIs 5TOTO MIAPMKA B TOYKE HA PACCTOAHUM 2 I'OT HEro?

HMeeTcs KaTylika, JUIMHA KOTOPOM BO MHOro pa3 MeHbine ee paauyca R. Karymka comepsxur N BHTKOB, 10 Hel
npoTeKkaeT TOK, cuioif I, mpu 3TOM MarHUTHas MHAyKIHS B LEHTpE Takol KaTymku paBHa B,. Uemy 6yner paBHa




MarHuTHasE MHIYKIUS B IICHTPE KAaTYIIKU, €CITH YBEIUYUTh KOJMYECTBO BUTKOB B HEl B 2 pa3a, a TOK, MPOTCKAIOIIUI B
Hell yMeHbIIHTD B 2 paza?

5. 3apsiKeHHAs YaCTHIIA JBMXKETCS B OJHOPOIHOM MATHUTHOM IOJIE MO OKPYKHOCTH, paguyca R. B mexortopsiit MomeHT
BPEMEHM WHIYKI[HMIO MArHUTHOTO IMOJSI YMEHBINWIU B 3 pa3a. KakoB cranm paguyc OKpYKHOCTH, IO KOTOPOM craia
JIBUTaThCSI YacTuia?

6. KomnebaTenbHbIil KOHTYp UMEET TOOPOTHOCTH, PaBHYIO 10> Ha ckomnbko MPOIICHTOB MPUOJIU3UTEIFHO YMCHBIIACTCS
SHEPrUs BBIHYKJICHHBIX KOJICOAHHIA B TAKOM KOHTYpE 3a Iepuo’?

Vi
7. JlBa »JeKTpOHa BPAIAIOTCS B OJHOPOJHOM MArHUTHOM I0JjI€. ECIIM UX CKOPOCTH OTHOCATCS KaK — = 2, TO OTHOILEHHE
Vs
R,
UX PaJinyCOB BpaIlIEHHs —— PaBHO
2

2.3.6 llpumepsl 3ananmii. 3 cemecTp
1. Kak n3MeHHTCS paccTOosiHME MEXIy HHTep(EepeHIMOHHBIMU TolocaMHu B ombiTe FOHra, ecim paccTOsSHHE MEXIy
SKpaHaMH yBEJIUYUTH B 2 paza?

2. B omwite FOnra nnuHa Boaas! uamMenuiachk ¢ 600 am Ha 400 aM. Kak n3mMeHnnach muprHa mojixoc Ha dkpaHe?

3. Tlepuox mudpakimoHHON pemieTkn paBeH d. Kak M3MEHHUTCS PAaCCTOSHHE MEXKIY TIJIABHBIMA MaKCHUMyMaMH IpH
IUQpakIuy cBeTa Ha NU(QPAKIMOHHON pemieTke MpHu HeOONBIINX yriiax IUpPaKIWud, eClId Heproi MUPpaKIHOHHON
pemreTku OyneT paBeH 2d, a TOJI0KEHHE MEXIY PEIICTKON M SKPAaHOM HE M3MEHHUTCS?

4. Kak u3MeHMIaCh TeMIeparypa YepHOTo Tejia, eClH JUIMHA BOJIHBI, COOTBETCTBYIOIIAsi MAKCUMYMY €T0 CIEKTPalbHOM
IUIOTHOCTH 3HEPIreTHYECKON CBETUMOCTH, CMECTUTCS C )\1:300 MKM 10 )\2: 100 MKM?

5. Kak Ob1a n3MEeHEHa 9acToTa CBETa, €CIIM MaKCUMAaJIbHAs CKOPOCTh 3JIEKTPOHOB NpH doTodddekre Bozpocna B 3 paza?
PaboToii BBIXOa AIIEKTPOHOB U3 MeTallia IPeHeOpeyb.

2.4 IlepeyeHb BONPOCOB JIsl MOATOTOBKHU 00Yy4arOIIMXCS K POMEKYTOYHOM aTTecTaluu

1 cemectp

1. Cuctema otcuera. IIpoiineHHBI MyTh U HepeMenieHne. Paguyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHUS W CBS3b
Mex 1y HUMH. CpeHss CKOPOCTh U cpellHee yCKOpeHue. TaHreHnuanbHoe U HOPMalIbHOE YCKOPEHUS M UX CBA3b CO CKOPOCTBIO.

2. JIBI>KEHHE YacTHUIIBI TT0 OKPY>KHOCTH. BEKTOpHI yria noBopoTa, YIiIoBOil CKOPOCTH M YIJIOBOTO ycKopeHus. CBA3b MEXay
YTJIOBBIMH ¥ TUHEHHBIMH BETUUHUHAMH.

3. IlepBeiii 3axoH Hetotona. Ilonarme maccel. Bropoit 3akon Heiorona. Ilonstue cunbl. Crnoxenue cui. Tperuil 3akoH
Herorona. ['paHuIIp! MPUMEHUMOCTH KJIACCHYECKOTO CIIOC00a OMMUCAHMS ABHKECHHUS JaCTHLI.

4. OcHOBHBIE CHJIBI B MEXaHHKE: CHIIBI BCEMUPHOTO TATOTEHHS, CHJIBI TPEHHS CKOJIBKEHHUS, CHIIBI COPOTHBIICHNUS, YIPYTHE
CHUJIBL.
. 3aKOH U3MEHEHUS U COXPAHEHHUs UMITYJIbCa MEXAHUYECKOI CUCTEMBI.
. HenTtp macc. OCHOBHO# 3aKOH MOCTYMATENBHOTO ABMYKEHUS LIEHTPa Macc.
. YpaBHeHH€ JIBIKEHUs TeJla IEpEMEHHONW MacChl.
. 3aKOH U3MEHEHNS KHHETHIECKON 3HEpruu cucteMsl. PaboTa 1 MOIIHOCTS.

9. KoncepBatuBHbIE (TOTEHIIMATBHBIE) U HEKOHCEpBAaTHBHEIE cIUTbl. [loTeHIManpHas sHeprusa. CBA3b MEXIY HOTCHIIUAIBHON
SHEpPrUeil U CUJIou.

10. 3axoH M3MEHEHUS U COXPAaHEHHS TIOJTHON MEXaHUIEeCKOH YHEPTUU CHCTEMEI.

11. MoMeHT uMIynbca MaTe€pUanbHOM TOUKM. MOMEHT HUMITyJlbCca MEXaHMUYECKOM cucTeMbl. MoMeHT cuibl. MomeHT
UMIIyJIbCa 1 MOMEHT CHUJIBI OTHOCUTEIBHO OCH.

12. 3ak0oH NU3MEHEHHUS U COXPAHEHHUS] MOMEHTAa UMITYJIbCa MEXaHUUECKOH CHCTEMBI.

13. LleHTpanbHOE CTOJKHOBEHHE ABYX 4YacTuIl. AOCONIOTHO yNpyroe m abCOJIOTHO Heynpyroe crosikHoBeHHe. CKOpOCTH
JaCTHI] ITOCIIE CTOJIKHOBEHHS.

14. OcHOBHOI1 3aKOH BpAIIaTEIbHOTO JIBIKEHHS TBEPOTO Tella BOKPYT HEMOABI)KHON OCH.

15. Onpenencane MmomeHT nHepiun. Teopema [ltefinepa.

16. MoMeHT HHEpPIIUN TOHKOTO CTEPKHS OTHOCHTEIBHO OCH, IEPICHINKYIPHON CTEPIKHIO.

17. MOMEHT UHEPIMH OAHOPOJHOIO AUCKA, OTHOCUTENILHO OCH, NEPHIEHAUKYIIIPHOM MIOCKOCTU JHUCKA U MPOXOASIIEH uepes
€ro LEHTP.

18. MOMEHT uHEpPLMHU OJTHOPOIHOTO I1apa, OTHOCUTENBHO OCH, POXOSIIEH Yepe3 ero eHTp.

19. Kunernueckasi 3Heprus BpalaTeIbHOrO ABMXKEHUS TBEPOro Teja.

20. UneansHas xuakocTs. CTalioHapHOE TEUCHNE WICATbHOM KUIKOCTH. Y paBHeHHe beprymmn. Bsskas xunkocts. CHitel
BHYTPEHHETO TPEHUSI.

21. llpuanun  otHocutenbHOCTH ['ammiest. [IpeoOpazoBanms [ammmes. [IpHHIMI OTHOCHTENBHOCTH B PEISTUBHCTCKOM
mexaHunke. [IpeobpazoBanns JlopeHa 11t KOOPIAUHAT U BPEMEHH U UX CIEACTBHSL.

22. PenstuBuctckuii nmiryisc. Ilonnast sHeprust YacTuisl. JJuHaMU4YecKUe U CTAaTUCTHYECKHE 3aKOHOMEPHOCTH B (pr3HKe.

23. ledopmariist MpONOIBHOTO pPACTSDKEHUS (CkaThs) TBepAoro tena. Hampspkenwe. OTHOCHTENBHOE —yIUTMHEHHE.
Koa¢pduuuent ynpyrocru. Moayins FOnra. 3akon I'yka mist pactsokenus (cxatus). ledopmariust ciBura TBepaoro Tena.

o0 3 O\ W



24. Onpenenenre KosiebaHMi B MeXaHWYecKoil cucreme. [‘apMoHnueckue KojeOaHUs. YpaBHEHHWE T'apMOHHYECKHX
koneGaHui u ero pemreHue. ['eoMeTprueckas HHTEpPIpPETaIHs TApPMOHHUUECKUX KOJIeOaHHH.

25. ®opmyna cI0KEHUS ABYX TAPMOHHYECKUX KOJIeOaHuUil.

26. IIpy>XKUHHBIA 1 MaTeMaTHICCKUIA MasTHUKH.

27. ®uzndyeckuil MasiTHUK.

28. YpaBHEHHE 3aTyXalOIMX TapMOHMYECKHMX KOJICOAaHWH M €ro pemieHHe. YCJIOBHE CYIIECTBOBAHUS 3aTyXarOIINX
KoneOaHni. XapaKTepUCTUKHN 3aTyXaloNIUX KoJeOaHWH: JacToTa, Iepruosl, KO3()(OUIMEHT 3aTyXaHus, JOTapUPMUIECKUA EKPEMEHT
3aTyXxaHusi, 100pOTHOCTb.

29. YpaBHEHUE BBIHYKICHHBIX KOJICOAHUH MO/ JCHCTBUEM TapMOHHYCCKH M3MEHSIONICHCS BHEITHEH CHIIBI U €T0 PEIICHUE.

30. SIBnenue pezoHanca. PesonancHas yacTora.

31. BonHoBsie nBmwkeHus. [lnockas cunycouanbpHas BoiHa. berymye u cTosuue BoyHbL. YacTtoTa, AJTMHA BOJHBI, BOTHOBOU
BEKTOp, Pa3oBasi CKOPOCTb.

32. [Ipenmer tepmoanHamMuKH. OCHOBHBIE TIOHSTHS W OIpPENENECHUS TEPMOJMHAMUKHA  (MaKpOCKOIMYecKas CHCTeMa,
BHYTPEHHHUE U BHEIIHUE MapaMeTpPhl, COCTOSIHIE, PAaBHOBECHE, PABHOBECHBIE 1 HEPABHOBECHBIE COCTOSHUS, IPOLIECC, PABHOBECHBIE U
HEpaBHOBECHBIE ITPOIIECCHI).

33. O0miee Havaslo TepMOANHAMUKY. [10HITHE SMITUPUYECKON TeMIepaTyphbl.

34. OcHOBHBIE NOJIOXKEHNS KHHETUYECKOI TeOpUH UAEaIbHOTO ra3a. Y paBHEeHHE KHHETUUECKON TEOpUH ra30B Ul AaBICHHUS.

35. Pacnipenenenne 3HEPTUHA MOJIEKYJI 110 CTETICHSIM CBOOO/IBI.

36. 3akoH MakcBeJia o pacipezeieHuH MOJIEKYJT UAeallbHOTO ra3a Mo CKOPOCTSAM U SHEPTUSM TEIUIOBOTO JBIKEHUSI.

37. bapometpudeckas ¢popmyia. Pactipenenenne bonpimana.

38. BHyTpeHHsIsI SHeprus TepMOIWHAMHUYEeCKoll cucTembl. [lepBoe Hauamo TtepmoamHamuku. Dopmymna s pabOTHI
nyeanbHoro rasa. I'paguyeckoe npencraBieHue paboThl rasa.

39. TeruroeMKOCTh TEPMOJIMHAMHYECKOH CUCTEMBI. Y IeTbHAS M MOJIIPHAS TEIUIOEMKOCTH. TerIoeMKOCTh B H30XOPUIECKOM
1 1300apUUECKOM TMPOIIECCaX M CBS3b MEXKITy HUMU. BHYTpeHHsIS DHEprys HIeabHOTO Ta3a.

40. AnabaTiuecKuii mporece U ero ypaBHeHue. PaboTa rasa npu agnadaTndeckoM mporecce.

41. ITonuTponuyYeCcKHii MpoIiecC U ero ypaBHEHHUE.

42. neansHBIl M peanbHBIN ra3pl. YpaBHeHHs MenaeneeBa-Knaneiipona u Ban-nep-Baanbca. BHyTpeHHssT sHeprus
peanbpHOTO Tasa.

43. Bropoe Hayano TepMOJMHAMHUKH B Pa3IMIHBIX (POPMYIHPOBKAX.

44. O6parumble 1 HeoOpaTuMble npouecchl. [ToHsTne sHTponmu. CpolicTBa 3HTpormH. POpPMYyIHPOBKa BTOPOro Hauaia
TEpPMOJAMHAMUKY C UCIIOIb30BaHNEM MOHATHS 3HTponuu. Teopema HepHera.

45. DHTpOoMUs UAEaTbHOTO ras3a.

46. TeruoBeie MatuHbl. KIT/I TernnoBoi MalivHebI.

47. Huxn Kapro. KITJI nukna Kapao. Teopema Kapho.

48. CTaTUCTUYECKUH CMBICIT SHTPOIHH.

2 cemecTp

1. Onektpuueckue 3apsabl U uX cBoicTBa. 3akoH Kynona. HampsbkeHHOCTB anekTpocTratuueckoro mnons. ITpuaimmn
CYIEPIO3UIINH IEKTPOCTATHIECKHX TTOJIEH.

2. Teopema I'aycca /1 31€KTPOCTaTHUECKOTO MOJIS B BAKYyMe.

3. Ilpumenenue Teopemsl I'aycca k pacueTy HEKOTOPBIX AIEKTPOCTATUUECKUX MOJIEH B BaKyyMe.

4. Hupkynsuus BEKTOpa HANPSHKEHHOCTH  DJIEKTPOCTATHUECKOrO  TOJIS. Teopema o 1wpkymsaun. IloreHnman
ANIEKTPOCTATUUECKOTrO 1oJisl. CBsI3b MOTEHIHANA U HAPSKEHHOCTH.

5. Onekrprueckuii qumonk. [lone aumons.

6. Aumnextpuxu. [onsipusamst qusaeKTpruKoB. BekTop momspruzanuu. HanpspkeHHOCTH MO B IUDIIEKTPUKE.

7. Onextpuueckoe cmemenne. Teopema [Maycca anst BEKTOpa AIIEKTPUIECKOTO CMEIECHUS.

8. YcnoBus Ha rpaHuIe pa3zena IByX IUIIEKTPHUECKUX CPe.

9. IIpoBOAHMKH B AJIEKTPOCTATHUECKOM MOJIE.

10. DnexTpuyeckas eMKOCTb YEAUHEHHOT0 MpoBoAHKKA. KoHaeHcaTopbl. DJIEKTPOEMKOCTh KOHJEHCATOpa.

11. DHeprus cucTeMsl 3apsAI0B, YEANHEHHOTO IIPOBOIHNKA M KOHAEHCATOpa. DHEPTHUs SJIEKTPOCTATHUECKOTO TIOJI.

12. DnexTpudeckuil TOK, CHjIa U INIOTHOCTh TOKA.

13. 3axon Oma. ConpoTuBieHHe TPOBOTHUKOB. PaboTa 1 MomHocTh. 3akoH Jlkoyis-JIeHma.

14. CroponHne cribl. DIEKTPOABIKYIIAS CHIIA U HampspkeHue. 3akoH OMa A1 HEOAHOPOTHOTO YYacTKa IIeTIH.

15. INpaBuna Kupxroda /uist pa3BeTBICHHBIX IETICH.

16. DnexTponpoBoAHOCTL MeTamioB. Hocurenu Toka B MeTayuiax. HenoctarouHOCTh KIIaCCHYECKON IEKTPOHHOM TEOPHH.

17. DnexTpudyeckuil TOK B BakyyMe. TepMO3JIEKTPOHHAs SMUCCHS.

18. YpoBens ®depMu. DneMeHTHl 30HHON TEOPUM KPHUCTAIOB. 30HHAs CTPYKTypa 3HEPreTHMUYECKOrO CIEKTpa JIEKTPOHOB
TBEPJIOTO Tela.

19. MarHuTHOE TOJIE W €r0 XapakTepUCTHKU. MarHuTHas MHAYKIMs. 3akoH buo-Caapa-Jlamumaca. MarHuTHoe mojie
IBIDKyIIerocs 3apsana. 3akon Amnepa. Cra Jloperna.

20. Teopema 0 IUPKYIALUHA BEKTOPAa MArHUTHOW MHIYKIHH.

21. IToTok BekTOpa MarHUTHON MHAYKIKU. Teopema ["aycca Ans BEKTOpa MarHUTHOM MHAYKIUH.

22. MaraurtHoe 1oJie COJIEHOMU1a U TOPOUa.

23. Pabora 1o repeMerieH1io MPOBOIHMKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.

24. DHeprus MarHUTHOTO IOJIS.

25. MarauTHoe 1oJie B BellecTBe. SIBJeHne HaMarHHIMBaHusI. BeKkTop HaMarHM4eHHOCTH.

26. BexkTop MarHUTHON MHIYKLIMHU B BELIECTBE.



27.

HaprI)KCHHOCTI) MAarHuTHOI'O I10JIA. MarnutHas BOCOPpUUMYUBOCTL W MAarHuTHas IMPOHULIAEMOCTb. TeopeMa o

UPKYJIAINUU JJI9 BEKTOPA HANIPAKCHHOCTU MAarHuTHOT'O I10JI.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

VYcnoBus JJIL MaronuTHOT'O IT0JIA Ha I'paHUIIE pa3aciia IByX MarH€TUKOB.

JnamaraeTky u mapamaraeTukn. GeppomMarHeTHKy M UX cBoicTBa. [Iprpona dpeppomaraeTnsma.

SIBneHne MEKTPOMarHUTHON MHAYKIMH. 3akoH Dapazes ¥ ero BEIBOJ U3 3aKOHA COXPAHEHUS SHEPTUH.

WHIyKTUBHOCTH KOHTYpA. SIBJICHHE CAMOMHAYKIIHH.

Toku npy pa3MBIKaHUU M 3aMBIKaHWH Lend. B3anmuas naayknus. Teopema B3anMHOCTH.

Buxpesoe anexrpudeckoe nose. Tok cMemeHus.

VYpaBHeHust MakcBeiia i 3JeKTPOMarHUTHOTO TIOJISL.

KonebarenbHbld KOHTYp. YpaBHEHHE KoneOaHUH B K0JIe0aTeILHOM KOHTYPE U €T0 PelICHHE.

BriHyx1eHHBIE 3NeKTpHUecKie KonebaHus B KojaeOaTeIbHOM KOHTYpe. SIBIeHne pe3oHaHca.

[lepemeHHBIN 351EKTpUUECKU TOK. MOIITHOCTD, BbIAEIsEMAas B IENU IEPEMEHHOr0 TOKa. JleHCTBYIOLIME 3HAUEHNS TOKA U

HaIpsHKEHUA.

38.

Ilo¥iTuaTA.

OnekTpoMarHuTHele BOJIHBL. [ epeHnunanbHoe ypaBHEHHE 3JICKTPOMAarHUTHOM BOJHBI W €ro penieHue. Bekrop

3 cemecTp

1. CBeroBble Tyun. 3aKOHBI TeoMeTpudeckoit onTuky. [Tpuaimmn depma.

2. llenTpupoBanHbie onTuyeckue cucreMbl. JInu3bsl. @opmyia TOHKOHM JuH3bL. [locTpoeHne n3o0pakeHui B JIMH3aX.

3. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJNH. MHTEpdepeHius cBeTa. YCIoBHE MaKCHMYMOB W MHHHUMYMOB.
Mertonp!l HabmOACHNS NHTEP(EPESHIINHT CBETA.

4. NnaTepdepenus cBeTa B TOHKUX IUICHKAX U ITACTHHKAX.

5. Konsua HeroToHa.

6. Jludpakius CBETOBBIX BOIH. MeToj 30H Dpenerns.

7. Judpaxuns OpeHenst Ha KPYTIIOM OTBepcTHH U qucke. Crimpans OpeHers.

8. Iudpakuust @paynrodepa Ha OTHOH IIEITH.

9. Mudpakuus Opaynrodepa Ha TUPPAKIIHOHHON PEIICTKE.

10.
11.

Jucnepcus cBera. DNEKTPOHHAS TEOPHS JUCIEPCHU.
EcrecTBeHHBI M MOIApH30BaHHBINA cBeT. IlomApusanus cBeTa NMpH OTPaKEHHHM M IIPEIOMIICHHH Ha TPaHMIE IBYX

JAUDJICKTPUKOB.

12.
13.
14.
15.
16.
17.
18.
19.
20.
. O6mree ypasuenue lpeaunrepa. Ypasuenue llpeaunrepa s cTaliiOHAPHBIX COCTOSHUM.
22.
23.
24.

21

[Monspuzarus cBeTa Npyu NPOXOXKICHUH Yepe3 aHU30TPOITHBIE KPUCTAIIIBI.

TennoBoe U3TyueHHUE U €r0 XapaKTEPUCTUKH.

3aKoHBI TEIJIOBOTrO M3iy4yeHus (3akoHbl Kupxroda, Credana — bonbimana, Buna, dpopmyinst Penes-/xunca n [Inanka).
Dotoaddext. 3akons! hoTorpderra 1 uX 0OBSICHEHNE C TOUKU 3pEHHS KBAHTOBOM TEOPUH CBETA.

D¢ ekt KomnToHa U ero aneMeHTapHast TEOpHsL.

PasBuTHe npencraBneHnii 0 CTPOCHNHN aToMa. bopoBckast Teoprst BOIOPOIOIION0OHOTO aToMa.
KopnyckynspHo-BoIHOBOM Ayanu3M CBOKWCTB BelecTBa. BonHbl ae bpoilnd u ux cBoicTBa.

CooTHomeHne HeonpeneneHHocrei ['eiizendepra.

BonHoBast hyHKIHMS 1 €€ CTaTUCTHIECKUH CMBICI.

Uactuiia B 0IHOMEPHOI MOTEHIIMAIBHOM sIME.
[TpoxokaeHne YacTHIlel MOTEHIINAIBLHOTO Oapbepa.
Bomoponomnoao0Hbie aroMbl. DHepreTHuyeckne ypoBHH. IloTeHimmanbl Bo30YxAeHHs W HoHHU3AMHA. CIEKTPHI

BOJIOPOJIOTIOTOOHBIX aTOMOB.

25.

HepaznimaumocTs 0IMHAKOBEIX YacTHI] B KBaHTOBOW Mexanuke. [Ipunitun [laymm. CtpykTypa SHepreTH4ecKux ypoBHeEH

B MHOT'O3JICKTPOHHBIX aTOMax.

26.
27.
28.
29.

Tumbl cBA3€# AIEKTPOHOB B aTOMaX.

Mounekyna Bogopoja. dusnueckas Npupoaa XMMUYECKOH CBsi3U. MIOHHAs U KOBaJICHTHAs CBA3U.

DJIeKTpOHHBIE, KOJIeOaTeIbHbIE U BPaIlaTeIbHbIE COCTOSIHISI MHOIOaTOMHBIX MOJIEKYJ 1. MOJIEKYJISIPHBIE CIIEKTPBI.
DJIeMEeHThl KBaHTOBOW TEOpHHM H3JIy4eHHs. BBIHYXIEHHOE M CHOHTaHHOEe H3nydeHHe (oroHoB. [TpuHIMO pPabOTHI

KBaHTOBOTO T'€HepaTopa.

30.
31.
32.

Crtpoenne aToMHOrO sipa. Mogenu saapa. Sneprbie peakunn. 3aKOHBI COXpaHEHHS B SICPHBIX PEAKIINAX.
PanuoaxtuBHbIE peBpatieHus aaep. Peakuus aaepnoro aenenus. LlenHas peakuus neneHus. S nepHblil peakTop.
DyeMeHTapHbIe YaCTHUIIBI U UX B3aUMOJACUCTBHUS.

3. MeTroauyeckue MaTepuaJbl, onpeaessionyie Npoueaypy U KpUTepuu OleHNBaHUs
chpopMHPOBAHHOCTH KOMIIETEHMIA TP NMPOBeAeHUU MPOMEKYTOYHOM aTTeCTAIUN

KpnTepnn (l)OpMPIpOBaHI/IH OLICHOK ITO 0TBE€TAM Ha BOIIPOCHI, BLINMMOJHEHUIO TECTOBLIX 3aJaHui

- OneHka «OTJMYHO» BBICTABIISCTCS OOYYArOMIEMYCs, €CIM KOJMYECTBO TPAaBHILHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3aJaHHBIX BOITPOCOB;

- OneHka «XOpomo» BBICTABISETCA OO0Yy4YaroIMIEeMyCs, €CIU KOJIMYECTBO MPABUIBHBIX OTBETOB Ha
BOIPOCHI — 89 — 76% oT 001Iero o0bEMa 3aJaHHBIX BOITPOCOB;



- OmeHKa «yJI0BJETBOPHUTEIbHO» BBICTABISCTCS OOYYAIOMIEMYCs, €CIIM KOJHMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —75—60 % oT 0061Iero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OneHka «HeyI0BJIETBOPHUTEIbLHO» BHICTABIISCTCS OOYyYarOIIEMYCs, €CIM KOJUYECTBO IMPABUIBHBIX
oTBeTOB — MeHee 60% oT 001ero o0bEMa 3aJIaHHBIX BOTIPOCOB.

Kpurepun ¢popmMupoBaHusi OLEHOK 10 Pe3yJbTATaM BbINOJHEHHUS 3aJaHUM

«OTIMYHO/32a4TEHO» — CTABHUTCS 32 paOOTY, BHIIIOJHEHHYIO ITOJIHOCTHIO 0€3 OMMOOK U HEJJOYETOB.

«Xopo110/3a4TeH0» — CTaBUTCA 32 padOTY, BHIMOJHEHHYIO MOJHOCTHIO, HO TIPH HAJTMYUU B HEW He Ooliee
OJTHOM HErpy0Oil OITMOKHK M OJTHOTO HeJo4YeTa, He 0oJiee TpeX HEJAOUYETOB.

«Y10BJIETBOPUTEILHO/3a4TEH0» — CTABUTCS 32 pabdoOTy, €CIM O0YyYaroNHiics MPAaBUIBHO BBIIIOJIHUI HE
MeHee 2/3 Bcel paboThl WM JOMYCTUI He Oosiee OaHOM rpy0oil OIMOKK M IBYX HEJIOYETOB, HE OoJiee OJHOMU
rpy0oii U omHOI HerpyOoi ommOKku, He Ooyee Tpex HerpyObIX OLIMOOK, OJHOM HerpyOol OmMOKH M JBYX
HEJIOYETOB.

«HeynoBjieTBOpUTEIHLHO/HE 3aUTEHO» — CTaBUTCS 3a pabOTy, €CIIM YHUCIO OMMUOOK W HEIOYETOB
MPEBBICHIIO HOPMY JIJIsl OIICHKH «YJIOBJICTBOPUTEIILHOY» U MPABHIILHO BHIMIOJIHEHO MeHee 2/3 Bceld padoTHlI.

Buowl owubox:

- epybOvle OwuUOKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUL, HOPM, He3HAHUe NPUeMo8 peuleHus 3a0ay,;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOvle OWUOKU: HEMOYHOCMU (HOPMYIUPOBOK, ONpedeseHull, HePAYUOHAIbHYLIL 6blO0p X00d
peuieHus.

- Heoouemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUs; OMOENIbHblEe NOSPEUHOCU 8
Gopmynuposxe 86180008, HebOpedCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurtepun popMupoBaHusi OlIeHOK 110 324eTy

«3auTeHO»» - OOyYaIOIIHMIICS TEMOHCTPUPYET 3HAHUE OCHOBHBIX PAa3/Ie]IOB MPOTPaAMMbl W3Y4aeMOTO
Kypca: ero 0a30BbIX MOHATHH W (yHIAAMEHTAIBHBIX MPOOJIEM; MpUOOpen HEoOXOIUMbIe YMEHUS U HaBBIKH,
OCBOMJI BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHsI IOJTYYSHHBIX 3HaHUH, HE TOMYCTHI (DAaKTHUYECKUX OIIHOOK MpH
OTBETE, JOCTATOYHO IIOCIENIOBATEIbHO M JIOTHYHO H3JIaraeT TEOPETUYECKHU MaTepwal, IOIycKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUS IMMOCICA0BATCIBHOCTH U3JIOKCHHA U HCKOTOPBIC HECTOYHOCTH.

«He 3auTeHo0»» - BBICTABISIETCS B TOM CiIy4ae, Koria oOyJarouIuiics JeMOHCTPUPYET GparMeHTapHbIe
3HAHUSI OCHOBHBIX pPa3/ieloB MPOrpPaMMBbl M3y4aeMOro Kypca: ero 0a30BbIX MOHATHA M (pyHIaMEHTaJIbHBIX
npobieM. Y 9K3aMeHyeMOoro ciabo BBIPaKEHa CIIOCOOHOCTh K CaMOCTOSITEIFHOMY aHaJHUTHYCCKOMY
MBIINIJICHUIO, UMCIOTCA 3aTPYAHCHUA B U3JIOKCHUUN MaTrcpualia, OTCyTCTBYIOT HGO6XO,Z[I/IMBIG YMCHHA U HABBIKH,
JOTYIIEHBl TPyOble OMMOKA W HE3HAHWE TEPMUHOJOTHMH, OTKa3 OTBEYATh HA JIOTIOJHUTEIHHBIC BOIPOCHI,
3HAaHUEC KOTOPBIX H€06XOIII/IMO AJI TTOJTYUYCHUSA MOJIOKUTEIILHOU OLCHKU

Kpurepun ¢popmMupoBaHusi OLIEHOK MO IK3aMEHY

«OramyHo» (5 OamnoB) — oOyvaromuics AEMOHCTPUPYET 3HAaHUE BCEX pas3zeiioB H3y4daeMoi
JUCUMIUIMHBI,  CHOCOOCTBYIOIIMX  OCBOGHHIO  KOMIIETEHIIMIA:  cojep)kaHhue  O0a30BBIX  MOHATHH U
(GbyHIaMEeHTaJIbHBIX NpPOOJeM; yMEHHME H3jaraTb MPOTrPaMMHBIA MaTepHal € JEMOHCTpaluedl KOHKPETHbBIX
npumMepoB. CBOOOIHOE BiIaJicHHE MaTepHAIOM JOJDKHO XapaKTEpU30BaThCs JIOTHUECKOU SICHOCTHIO M YETKHM
BUJICHUEM IIyTeH NpPUMEHEHHs IOJIyY€HHbIX 3HAHUN B MPAKTUUYECKOM JEeATEIbHOCTH, YMEHUEM CBS3aTb
MaTepHall C JpyTUMH OTPACIIIMU 3HAHMUS.

«Xopowmo» (4 6amuia) — o0yJarouiics 1eMOHCTPUPYET 3HAHUSI BCEX pa3/eioB U3y4aeMOU JUCIMILIMHBI,
CHOCOOCTBYIOUIMX OCBOCHHIO KOMIIETEHIIMI: colepkaHue 0a30BBIX MOHATHHA M (PyHAaMEHTAJIbHBIX MPOOIIEM;
npuoOpen HeoOXOJMMble YMEHHS U HaBBIKM, OCBOWJI BONPOCHI NMPAKTHUYECKOI'O NPUMEHEHHUS IOIY4YEHHBIX
3HaHUH, HE JOMyCTUI (PaKTUUYECKUX OIMIMOOK MPHU OTBETE, TOCTATOYHO MOCIEAOBATEIBFHO M JOTHYHO H3JIaraet
TEOPETUYECKUI MaTepHall, JOIyCKas JIMIIb HEe3HAUUTEIbHbIE HAPYLIEHUs MOCIIEeI0BATEIbHOCTU U3JI0XKEHUS U
HEKOTOpBIE HETOUYHOCTH. TakuM 0Opa3oM JaHHAs OLEHKA BBICTABISETCA 33 MPABWIBbHBIA, HO HEJOCTATOYHO
IIOJIHBIN OTBET.

«YnoBierBopuTeqbHO» (3 Oamna) — oOyyaromuidcsi JEMOHCTPHPYET 3HAHHUE OCHOBHBIX pa3/iesioB
IIPOrpaMMbl, CHOCOOCTBYIOLIMX OCBOECHUIO KOMIIETEHLUH: ero 0a30BbIX MOHATUH M (YyHIAMEHTAJIbHBIX



npobnem. OfHAaKO 3HaHME OCHOBHBIX IMPOOJEM Kypca HE MOAKPEIUIAIOTCS KOHKPETHBIMH IMPaKTHUECKUMHU
pUMEpaMH, HE TOJHOCTHIO PACKpPhITa CYIIHOCTh BOIPOCOB, OTBET HEJOCTATOYHO JIOTMYEH W HE BCETIa
MOCJICOOBATCIICH, NONTYIIICHBI OH_II/I6KI/I 1 HETOYHOCTH.

«HeynoBserBoputesibHO» (0 0amioB) — BBICTABISETCS B TOM Cllydae, KoOrja OOyYaroIuiics
ACMOHCTPUPYECT (I)paFMeHTapHLIC 3HAaHUS OCHOBHBIX Pa3fcjioB MpOTrpaMMbl MPEAHA3ZHAUYCHHBIX JI1 OCBOCHUA
KOMIIETEHIIMA HW3y4aeMoro Kypca: ero 0a30BBIX MOHATHH M (yHIaMEHTAILHBIX TpoOieM. Y 3K3aMeHyeMOoro
cna60 BBIPpAKCHA CHOCO6HOCTB K CaMOCTOATCIIbHOMY aHAJIMTUYCCKOMY MBINUICHUIO, UMCIOTCA 3aTPYAHCHUSA B
U3JIOKEHUH MarepHajia, OTCYTCTBYIOT HEOOXOIUMBbIE YMEHHS W HaBBIKH, JOMYIICHHI TpyOble OMMUOKH W
HC3HAHUC TCPMHUHOJIOTMH, OTKA3 OTBCYATH Ha AONOJHUTCIIBHBIC BOIPOCHI, 3HAHUEC KOTOPLIX HGOGXOI[I/IMO JJIA
MIOJTYYCHUS TIOJIOKUTEITLHON OLIEHKH.



