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1. LIEJIM OCBOEHMUS AUCLUILINHBI (MOIYJIST)
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I_[e.]'[b npernogaBaHus JUCHUIIIINHBI:

1.2

¢dbopmupoBaHue y 00yJaroIUXCsl €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHUS]; HAYYHOTO MBIIIIEHUS; EIOCTHOIO
IpeJCcTaBIeHNs O (GH3NUECKUX 3aKOHAX OKPYKAOIMIETO MUPA B MX CJUHCTBE M B3aNMOCBS3H; HABBIKOB TPUMEHEHHUS
nojoxxeHuil GpyHnaMeHTaabHON (U3UKYU IPU PELIEHUH KOHKPETHBIX IPeAMETHO-IIPOGUIBHBIX 3a/]ad; TEOPETUUECKON U
HpaKTHYECKOH 6a3bl IS YCHEITHOTO OCBOCHHS UM CHEIHAIBHBIX JUCIHILTHH.
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3a/1af{1/1 JUCIHUILINHBIL

1.4

— OCBOCHHE 00YYAIOIMMHUCS 3HAHUI 00 OCHOBHBIX (DU3MUECKUX SIBICHUSX U MPOIIECCaX, OCHOBHBIX (PU3NYECKHX BEIMUMHAX
1 QU3HYECKUX KOHCTaHTaX, OCHOBHBIX (DU3MYECKHX 3aKOHAX W TPAHULAX WX IPUMEHUMOCTH, (pyHAaMEHTaIbHBIX
(bH3HYECKUX IKCIEPUMEHTAX U X POJIM B Pa3BUTHUHU HAYKU, HA3HAYCHUU M TIPHHIUIIAX EHCTBHS BOXKHEHIINX QUIHISCKUX
pubOpOB;

1.5

— IpHOOpETeHUE 00YYAIOIMMUCS YMEHUI 00BICHUTH OCHOBHBIC HAOII01aeMbIe TIPUPOHBIC U TEXHOTCHHBIC SIBICHUS U
3¢ dexThl Ha 0a3e 3aKOHOB KIIACCHYECKOM U COBpEeMEHHOM (pr3uku;

1.6

— npuoOpeTeHrne 00YJaIOIIMMHUCS YMEHUI U HABBIKOB UCIIOJIb30BaHUS METOUKH (PU3MUICCKUX U3MEPEHHUH U 00paboTKH
IKCTIEPUMEHTANBHBIX JIAHHBIX, HCIOIB30BaHHS METO/I0B (PU3NUECKOTO MOACTUPOBAHHUS /ISl PEIICHHS KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHUYECKUX 3834,

1.7

— npuoOpeTeHrne 00yJarOIIMMUCS HaBBIKOB SKCIUTyaTallii OCHOBHBIX MPHOOPOB U 000PYIOBAHUS COBPEMEHHOM
¢bm3udeckoii mabopaTtopruu, 00pabOTKH U HHTEPIPETUPOBAHHS PE3yIbTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCHHUTIIIUHBI (MOJYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Lukx (paszern) OIL: [B1.0.10

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOZYJIS)

OIIK-1 Cnoco6eH peliats HHXCHEPHBIC 3312491 B TIPO(eCCHOHATBLHOM IeSTeIPHOCTH C UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTEMaTU4YCCKOIro aHaJIu3a U MOACIIMPOBAHUSA

OIIK-1.2 HpI/IMeHHeT OCHOBHBIC ITOHATHA U 3aKOHBI €CCTECTBCHHBIX HAYK JJI PECIICHUA HpeZ[MeTHO-HpO(i)I/IHLHLIX 3aaa4

OIIK-1.3 HpI/IMeHHeT €CTCCTBCHHOHAYYHBIC METOABI TCOPECTUICCKOT'O U SKCIICPUMCHTAJIBHOT'O UCCIIEAOBAHUA O6’b€KTOB, IpoLeCCoB,
ﬂBJ’lCHI/If/’I; TMPOBOAUT DKCIIEPUMEHTEI IO SaﬂaHHOﬁ MCTOAMKE U aHAJIM3UPYCT PE3YyJIbTaThl

B pe3yabTaTe ocBOeHHS TMCHUILTUHEI (MOIYJIs1) 00yUYAIOIIHiics T0JKeH

3.1{3nars:
3.1.1|ocHOBHBIE MOHATHS U 3aKOHBI KJIACCHYECKOW W COBPEMEHHOH (DM3HKU U UX POJIb B PEICHUH MIPEAMETHO-NPO(MITBHBIX 33/1a4;
3.1.2|MeTobI TEOPETHYECKOTO U SKCIEPUMEHTAIBHOIO UCCIEOBaHUS (PU3HUECKUX OOBEKTOB, IPOLIECCOB U ABICHHUH, METOJUKY
poBeAeHHs 1 00paOOTKH Pe3yIIbTaTOB (PH3NIECKOTO HKCIIEPUMEHTA
3.2|YmeTs:
3.2.1|ucnoap30BaTh OCHOBHBIC MMOHATHS M 3aKOHBI (PU3UKH TS pELICHHS IPeIMETHO-IPOQHIBHBIX 3a/1a4;
3.2.2|npuMeHSTh METOIbI TEOPETUUESCKOTO M IKCIIEPUMEHTAITLHOTO UCCIEAOBAHUS (HU3MYECKUX OOBEKTOB, TIPOLIECCOB H SIBICHUH,
IIPOBOAUTD (PU3NUECKHE IKCIEPHMEHTHI 110 3aAaHHOM MEeTOUKe 1 00pabaThiBaTh UX PE3YJIbTATHI
3.3|Bragern:
3.3.1|HaBbIKaMH IPUMEHEHUS] OCHOBHBIX MOHATHH M 3aKOHOB KJIACCHYECKOH U COBpPEeMEHHON (pU3MKH IS pelIeH s IpeIMeTHO-
npoQUIBHBIX 3aa4;
3.3.2|HaBabIkaMH IPIMEHEHHS METOZOB TEOPETHIESCKOTO M IKCIEPHMEHTATBHOTO HCCIIENOBAHHS (PH3UIECKHX 00BEKTOB,
IIPOLIECCOB U SBJICHUH, HABBIKAMU NMPOBEACHUS HU3MUECKUX IKCIEPHIMEHTOB M0 3aJaHHON METOAUKE U 00pabOTKH MX
pe3yJbTaToB
4. CTPYKTYPA H COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)
Kon HaumenoBaHue pa3/iesioB U TeM /BUJA 3aHATUS/ Cemectp / | Yacos | IIpumeuanue
3aHATHUS Kype

Pazpen 1. PUSUYECKHUE OCHOBbI MEXAHHUKH
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KUHEMATUKA MATEPHUAJIBHOM TOYKH

[Ipenmer u MeToabl MexaHUKH. Moienyn MaTepraabHONH TOYKH M TBEPAOTO Tela.
[NonsTHE crcTeMbl OTCUeTa. BEKTOpHOE M KOOPAMHATHOE OIMCAHUE JIBUKEHUS
MarepuaabHON TOUKH. OCHOBHBIE KHHEMATHUECKHE XaPaKTEPUCTUKH
MaTepHaJbHOM TOUYKH: pauyc-BEKTOp, IepeMelIeHUe, IPOHICHHBIN Ty Th,
CpenHssI U MTHOBEHHAS! CKOPOCTb, CPEJJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMAIBbHOE U HOpMAJIbHOE YCKOpeHue. BpaiaTtenbHoe IBIKEHHE
MaTepHuaIbHON TOUKU. BEKTOpHI yriia moBopoTa, yriIOBOW CKOPOCTH U YTIIOBOTO
yckopeHusi. CBsi3b MEX]y YIJIOBBIMH U JIMHEHHBIMU BeJTHUMHAMU. /JIex/

1.2

OrnpeeneHne MIOTHOCTH TBEPAOTO TeNa IPABHIBHON T€OMETPUYECKON (HOPMBIL.
/Cp/

1.3

Kunemaruka MatepuansHoit Touku /TIp/

1.4

OCHOBbBI AMHAMUKU ITOCTVYIIATEJIBHOI'O IBUXXKEHUA TEJIA
[MocrynarensHoe nBmwxkenue. [lepsrrii 3akon Herotona. [lonsarue nHepTHOI Macch
Tena. Bropoit 3akon HeroToHa u nousitue cuibl. Tpetunit 3akoH HetoToHa. Buast
cuit. Cuiia TSDKECTH, CHIIa BCEMUPHOTO TSATOTEHHMS, CHJIa YIIPYTOCTH, CHJIa TPEHUSL.
Hewunepunansasie cucteMsr oTcuera. L{eHTpoOeKHBIE CHITBI HHEPIINH U CHITBI
Kopuonuca. /JIex/

1.5

OCHOBEI JAWMHaAMHUKH IIOCTYNATCJIbHOI'O ABUKCHUA TEJ1a /Hp/

1.6

I/I3y‘I€HI/I€ 3aKOHOB ITOCTYHNATCIBHOI'O IBHXXCHHUS C IIOMOIIbIO MAaIlIMHBI ATByZ[a.
/JTab/

1.7

3AKOHBI UBSMEHEHUW A U COXPAHEHUS UMITYJIBCA, DHEPTUU U
MOMEHTA UMITVYJIBCA

NmMnynbc MaTepuanbHON TOUKU U MEXAHUYECKOW CUCTEMBI, 3aKOH €0 U3MEHEHUS
u coxpanenus. L{eHTp Macc MexaHUIeCKO# CHCTEMBI U ypaBHEHHUE €r0 ABIKECHUSI.
Kunernueckas sneprus u 3akoH ee u3MeHeHusi. KoncepsaruBHble U
HEKOHCEpBaTHBHBIC CHIIBL. [loTeHanbHas sHeprust. CBA3b MEXIY
MOTEHIIMANBHOMN SHEpTruel u cuIon. 3aKOH U3MEHEHHSI U COXPaHEHUS TIOJTHON
MEXaHUYECKOW FHEPTHH CUCTEMBI. MOMEHT UMITyJIbca MaTepUaNbHON TOUKHU U
MEXaHMUYECKON CHCTEMBI, 3aKOH €ro U3MEHEeHHUs U coxpaHenus. /Cp/

1.8

TIpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCA U DHEPTUH Ipu coynapeHun Temn /Cp/

1.9

JMHAMUKA BPAIIATEJIBHOI'O ABIDKEHMSA TBEPJJOT'O TEJIA
OCHOBHO#H 3aKOH BpaIllaTeJIbHOTO JBIKEHHS TBEPIOTO TeJa BOKPYT HEIIOIBH)KHON
ocu. MOMEHT nHepyy. BbruncieHne MOMEHTOB MHEPLIUU OJAHOPOIHBIX
cumMeTpudHbIX Tel. Teopema LlTelinepa u ee npuMeHenne. Kunernyeckas

9HEPTHs BPAILIATEILHOTO IBHXEHHS TBEPAOTO Tela.
/Cp/

1.10

W3ydeHne AMHAMUKH BPAIIATEIbHOTO IBIKECHHS C TOMOIIBIO MasTHHKA
Ob6epbexa. /Cp/

1.11

Mastauk Makcsemna. OnpeneneHre MOMEHTa HHEPLIUU TeJl U IPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/
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MEXAHUNWYECKUE KOJIEFAHU S

Onpenenenue koneOanuii. XapakTepPUCTHKN TAPMOHMYECKHUX KOJICOaHUH.
®dopmyna clIoxKeHHsI ABYX rapMOHUYECKHUX Kojebanuit. [Ipumepsr komebaTenbHbIX
CHCTEM: MPYKUHHBIN, MATEMATHUCCKHIH U PU3MYCCKUN MasSTHUKH. Y paBHCHUE
3aTyXarIluX KoJIeOaHHH U ero perieHre. XapakKTepUCTHKH 3aTyXarIuX
KoseOaHui. Y paBHEHNE BRIHYKIEHHBIX KOJIeOaHUH O] NEHCTBUEM
TapMOHMYECKH U3MEHSIOIICICS] BHEIITHEH CUJIBI U €T0 pelieHue. SIBienne

pesoHaHca.
/Cp/

1.13

Omnpenesnenue yCKOPEeHHs CBOOOTHOTO MaJeHUsI PU MOMOIIN MaTEeMaTHIECKOTO
MmastHuka. /Cp/

1.14

Omnpenernenue MOAYJIS CABUTA C TIOMOIIBIO MPYXHHHOTO MasTHHKA. /Cp/

Paznen 2. TEPMOJUHAMMKA U MOJIEKYJISAIPHASL ®U3UKA

2.1

OJIEMEHTBI TEPMOJAWUHAMUNKHA

OcHOBHBIE OTIpeeIeHNs ¥ OHATHS TepMoAnHaMuKH. HyneBoe Hayano
TEpPMOAUHAMUKHY U MOHATUE TeMIEepaTypbl. TepMoauHaMuueckue pyHKIUK
cocrosiaus. [lepBoe Havano TepmoanHaMuku. TermoemMkocTs. M3ompomnecchr.
Bropoe Hauano TepMOAMHAMUKY B pa3IuuHbIX popMynupoBkax. [lonsrue
teruioBoil mamuabl. KITJ{ TerutoBoit mammas. Hukn Kapro u reopema Kapwo.
Hepasencteo Knaysuyca. Ourponus. Tperbe Hauano TepMmoguHamMuku. /Cp/




2.2

Omnpenenenue ko3hGUIIEHTa BI3KOCTH XUAKOCTH 110 MeToay Crokca. /Cp/

2.3

JIEMEHTBI CTATUCTUYECKOUN ®UNKU.

OCHOBHBIE N0JIOXKEHHSI KUHETUYECKON TEOPUH UI€alIbHOTO ra3a. Y paBHEHUs
COCTOSIHUS UACAJILHOTO U PEAILHOIO ra3a. Y paBHEHHE KHHETUYECKON TeOpUU
razoB [ gapneHus. @azoBoe npocTpancTBO. DyHKIMA paclpeieIeHHs.
Knaccudeckas u kBaHTOBas cTaTUCTHKA. Paciipenenenne Makcsena.
Bbapomerpuueckas popmyna. Pacnpenenenue bonbimana. [TonsiTue o KBaHTOBOM
cratuctuke bose-Diinmreitna u ®epmu-/upaka. CBsi3p SJHTPOIINHU C
TEePMOJIMHAMUUYECKOH BEPOATHOCTHIO. SIBIEHUS IIEpeHoca.

/Cp/

24

Ornpe/eneHe OTHOLICHHS TEIUIOEMKOCTEH ra3a MeTO0M a[uabaTHiecKkoro
pacmupenus. /Cp/

Pazpen 3. QJIEKTPUYECTBO U MAI'HETU3M

31

QJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DIeKTpUIeCcKUi 3apsiI U IEKTPOCTaTHIecKoe mose. HampsokeHHOCTh 1
MTOTEHIIHAI AJIEKTPOCTATHYECKOTO 10Jisi. CBOHCTBO CYIEPIIO3UIIHHU JIJIS
ANIEKTPOCTATHIECKHUX MoJield. CBA3b MEXIy HalPSHKEHHOCTHIO
3JIEKTPOCTATUYECKOTO OIS U OTeHIHaioM. [ToToK BeKTOpa HaNpsXKEHHOCTH
ANIEKTPUYECKOTO OIS Yepe3 NOBepXHOCTh 1 TeopeMa ["aycca. [Ipumenenue
TeopeMbl ["aycca k pacueTy aJeKTpocTaTHyeckux nojieid. Teopema 0 HUpKyISAIUH
JUTSL BEKTOPa HAIPSDKEHHOCTH 3JIEKTPUIECKOTO TOJIS.

/JTex/

3.2

QJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOJHNKAX 1 TUDJIEKTPUKAX
DNeKTpUYeCKU AUIIOND U dJIEKTPUUECKAN JUITONIBHBIN MOMEHT. [{UmonbpHbIe
MOMEHTBI MOJIEKYJI Tu3JIeKTpuKa. [TonsipHbIe ¥ HEMONSAPHBIC AUIIEKTPHUKH.
[Homspuzamnus nudnekTpukoB. Bexrop nonspuzanun. Teopema ["aycca ms
BEKTOpa MOJISIpU3alK. BEKTOp JIEKTPUYECKOro cMelIeHUs. Y CIIOBUS Ha TPaHULIE
JBYX TUAJIEKTPUKOB. [IpOBOTHHUKH B 3JI€KTPOCTATUUECKOM TI0JIE. DIEKTPOEMKOCTh
YEeIMHEHHOT0 TpoBoiHMKa. KoHIeHCaTophl. DHEPrusi CUCTEMBI 3apsIOB U
AIIEKTPHYECKOTO OIS,

/Cp/

3.3

DneKTpocTaTHYECKOE 1oJIe B BakyyMe U Bemectse /I1p/

3.4

HccnenoBanue 3iekrpoctarnieckux nojei. (M3yuenne 3akona Oma.) /J1a6/

3.5

[IOCTOSIHHBIN SJIEKTPUYECKUN TOK

VY CIoBHS CYIIECTBOBAHMS TIOCTOSIHHOTO 3JIEKTPUYECKOT0 ToKa. CHIla U TIOTHOCTh
TOKa. YpaBHEeHHE HeNMPephIBHOCTU. 3akoH OMa [UTs OTHOPOTHOTO yIacTKa IETH.
DNeKTPOABIKYIIAsE CHIIA U HAMpsDKeHUe. 3akoH OMa J1JIsi HEOJHOPOIHOTO yIacTKa
rieri. [pasuima Kupxroda. [Ipumeps! pacdera pa3BeTBIEHHBIX 3JIEKTPHUECKUX
uenel ¢ nomotso npasui Kupxrogda. Pabora u MomHocTh TOKa. 3aK0H
Hxoyns-Jlenna.

/Cp/

3.6

INOCTOAHHOE MATHHUTHOE ITIOJIE B BAKYYME U BEHLIECTBE
MarunutHas uaaykuus. 3akoH buo-Casapa-Jlamnaca, MarHUTHOE 10JIE
JBIDKYLLIErocs 3apsaa, cuna Jlopenua, 3akod Amnepa. Teopema 0 LUPKYISALUY UL
BEKTOpa MarHUTHOM MHAYKIMK U ee npuMeHeHue. Teopema [aycca s
MAarHuTHOIO IOJIA.

MarHuTHbIE MOMEHTBI aTOMOB U MOJICKYII. BCKTOp HaMariM4¢HHOCTH BCIICCTBA.
Teopema 0 LUPKYJSILUY 1J1s BEKTOPa HAMArHUYEHHOCTH. MarHurHas
BOCITPUUMYHNBOCTb 1 MarouTHas MIpOHUIAEMOCTD BEIICCTBA. Hal'lpﬂ)KCHHOCTB
MarHuTHOro noiist. Teopema o LUPKYJISILUY JJIs1 BEKTOPbI HAMIPSXKEHHOCTH
MarHMTHOTO N0JI. ¥ CJI0BUS Ul MATHUTHOTO 1107151 HA TPaHULE Pa3fena JBYX Cpesl.
JuamarseTuku, napaMaraeTuky. @eppomMarneTuky. MarHuTHBIN TUCTEPE3HUC.
Temneparypa Kiopu. [Ipupona dpeppomarneruzma.

/Cp/
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3.7

OmnpezeneHne OTHOILEHHS 3apsi/ia 3JIEKTPOHA K €ro Macce MeTOJ0M MarHeTpoHa.
(OmpeneneHne rOpu30HTAILHON COCTABIISIFONIECH WHAYKIIMA MATHUTHOTO TIOJIS
3emmn) /Cp/

3.8

Omnpenenenue paboThl BbIX01a MEKTPOHOB U3 Meraia. /Cp/




3.9

OJIEKTPOJUHAMUKA

3akoH 3nekrpomarautHor HHAyKiuu. [IpaBuio Jlenna. CriocoObl H3MEHEHHSE
MarHUTHOTO NOoTOoKa. [Ipupona 311eKTpOMarHuTHOW MHIYKIKH. SIBIeHue
camonHaykun. MaaykruBHOCTS. B3anmuas nuaykuus. B3anmuas
UHIYKTUBHOCTb. TeopeMma B3auMHOCTH. Tok cMemeHus. Teopema o HUPKYIAIUU
MarHuTHOTO MOJIs B CIIy4dae MPUCYTCTBHS IEPEMEHHBIX 2JIEKTPUUECKUX TOJIEH.
YpaBHeHus MakcBeilla B UHTErpajibHOM dopme. /JIex/

3.10

Uzyuenue siBnenns B3anMHON HHAYKIUHU.(CHITHE KPUBOM HAMarHUINBaHUS U
METIIHM THCTepe3nca ¢ IIoMolIbio ocumiorpada.) /Cp/

Pasznea 4. KOJIEBAHHMS U BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHU A

KounebarensHblit KoHTYp. CBOOOIHBIE HE3aTYXAOUINE U 3aTyXarolue
rapMOHUYECKHE KOeOaHus B KosiebaTenbHOM KOHTYpe. PopMyrna s nepuona
KoyieOaHui. BeIHYX1eHHbIE TapMOHHUYECKUE KOJIeOaHus B Koe0aTeIbHOM
KOHTYype. SIBienue pesoHanca. [lepeMeHHBIN TOK. AKTHBHOE, HHIYKTUBHOE U
€MKOCTHOE COTIIPOTHBIICHHE B 1ICTIH MIEPEMEHHOr0 Toka. PaboTa M MOITHOCTH B
IeNH IepeMEHHOT0 ToKa. JleficTByromIee 3HaUeH e TOKa U HAIPSDKEHUSL.

/Cp/

4.2

DJIEKTPOMATHUTHBIE BOJIHBI

OKCIEPUMEHTAIBHOE TIOTyYEHHE AIIEKTPOMArHUTHBIX BOJIH. CyllecTBOBaHHE
9NIEKTPOMArHUTHBIX BOJH KaK CIIECTBUE ypaBHEHU MakcBea.
JuddepeHnanpHoe ypaBHECHHE JICKTPOMATHUTHOM BOJHBI. CBSI3b MEXKIY
BEKTOpPaMHU HAIPSDKEHHOCTH 3JICKTPUYECKOTO M MAaTHUTHOTO TOJIeH B
JNIEKTPOMArHUTHOH BOJIHE. [IpeoMiieHre 2IeKTpOMarHiTHEIX BOJTH Ha TpaHHMIIe
paszena AByX cpell. DHEeprus ¥ UMITYJIbC 3JEKTPOMAarHUTHBIX BOJIH.

/Cp/

4.3

HWccnenoBanue 3aTyxaromux konebdanuii B konedarensHoM KoHTYype /Cp/

Pazpnen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITHUKA.

IonsTHE CBETOBOTO JTy4ya. 3aKOH MPSIMOJIMHEHHOTO PacpOCTPaHEHHs CBETOBBIX
Jy4ed B OJHOPOIHBIX CpeAax. 3aKOH OTpaKeHHs. 3aKOH npenomieHus. [IpuHuun
®epma. [Tonnoe otpakenue. LleHTprpoBaHHbIE ONTHYECKUE CUCTEMBI.
IIpenomieHre CBETOBBIX JIydell Ha IIOBEPXHOCTH CHEPHIECKOTO 3epKaa.
TIpenomienue cBeta Ha cepUUECKOil MOBEPXHOCTH pasjiena IByX cpel. ToHkue
nuH3BL M300pakeHne mpeIMETOB ¢ MOMOLIBI0 JIMH3. OCHOBHEIE
(horomMeTpuyecKHe BETUUUHBI.

/Cp/

5.2

MHTEPO®EPEHIIA U JUOPAKINS CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBEIX BOJH. MIHTepdepeHuus cBera,
ycIoBHE MakCUMYyOB 1 MUHUMYMOB. OnbIT FOHra. MHTepdepenmys cera B
TOHKHX IUICHKaX W mactuHkax. Onpenenenue audpakunu. [Tpunimn Iolirexca-
Openens. Meron 300 @penenst. Audpaxuns Openens Ha KpyriioM OTBEPCTUH U
mucke. [lugppakuuns @paynrodepa Ha oxHoi mwenu. Judpaknus OpayHrodepa Ha
JTU(PaKIIMOHHO peleTke.

/Cp/

5.3

JUCIEPCHA U ITOJIIPU3ALINA CBETA

Jucnepcus ceera. DIeKTPOHHAsl TEOPUs AUCTIEpCHH cBeTa. ECcTecTBEHHBIN 1
nossipu3oBaHHbIi cBeT. [lonspusanus cBeTa Ipy OTPAXKEHUU U IPEIOMICHUH Ha
TPaHuLEe IBYX AMIIEKTPHUKOB. [IpoXoskaeHNEe CBETa Yepe3 aHU30TPOIHBIE
kpucTawisl. [lonspusanyronHble NpU3Mbl U NoJsipoubl. 3akoH Mamoca. AHanu3
TIOJIIPH30BaHHOTO CBETa. Bparnenne miockocTy MoIsApU3aliH.

/Cp/

5.4

Hurepdepennus ceera. Onpit FOHTa. (M3MepeHne JUTMHHBI CBETOBOW BOJIHBI C
MOMOIIBIO TUPPAKIIUOHHOM perieTkr). (OnpeaenacHne nokasaTens MpeaoMICHHS
CTeKJIa ¢ IOMOIIbI0 MUKpocKora). /Cp/

5.5

ITposepka 3akona Mamtoca. (Onpenenenue ko3 duinenta noraomeHus
npo3paussix Tei). (Onpenenenue yria noiaHol nomspusanun). /Cp/

Pa3znen 6. SJIEMEHTBI CIIEIIUAJIBHOM TEOPUH
OTHOCHUTEJIBHOCTH




6.1

IToctynatsl cnenuanbHON Teopuu oTHOCHTENbHOCTH. [Ipeo6GpazoBanus Jlopenua.
Cnencteus u3 npeodpasopanuii JJopenua. lHTepBan Mex 1y COOBITHIMHU.
Wmnynbc B crienMaibHOM TEOPUH OTHOCHTENbHOCTH. OCHOBHOM 3aKOH
PEeNATUBUCTCKON TMHAMHIKN MaTepUAIbHON TOUYKH. DHEPTHUs B CHIEHaIbHON
Teopuu oTHocUTenbHOCTH. /Cp/

12

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAS OIITUKA

TeruioBoe u3ydeHue U ero xapakrepuctuku. 3akoH Kupxroga. 3akonst Credana
- bonmpivana u cmemenust Buna. @opmyier Penes-/xunca u [Tnanka. ['umoresa
ITnanka. ®@otonsl. PoTo3ddexr. YpaBHeHHE DHHINTENHHA A5 BHELTHETO
dhoroaddekra. Dueprus u umnynsc GortoHa. JlaBnenue ceera. dpdexr Komnrona
U €ro dJIeMeHTapHast Teopust. EMMHCTBO KOPIYCKYIISPHBIX M BOJHOBBIX CBOKUCTB
JJIEKTPOMATHUTHOTO M3JIy4EHHS.

/JTex/

7.2

KganToBas ontuka /TIp/

7.3

BJIEMEHThI KBAHTOBOM MEXAHUKU I ATOMHOM ®U3UKU
CrexTpbl aTOMOB U MoJiekyil. CriekTp aroma Bogopoa. Teopus aroma Bojopoza
o bopy. I'mnoresa ne bpoitnsa. CeoiictBa BonH e bpoitnsa. CooTHomenne
HeonpeaeneHHocreil [eisendepra. BonHoBast ¢GyHKIMA U ee BepOITHOCTHAS
uHTepnperaiys. Habmogaemple BeTMYMHB! B KBAHTOBOI MEXaHUKE U HX
usmepenus. O6mee ypasHenue lIpenunrepa. CrauuoHapHoe ypaBHEHUE
Ipenunrepa. J[BmxeHue cBOOOIHOM YaCTHIIBL. J[BHKEHIE B TOTEHIIMATIBHOM sIME.
ITorenuuanshbiil 6apbep. 'apMoHnUecKuit ocHMILIATOP. ATOM BOAOPOA B
KBaHTOBOW Mexanuke. CrinH dnekTpona. CimHOBOE KBaHTOBOE umcio. [IpuHImm
HEPa3IMYMMOCTHU TOX/IECTBEHHBIX YacThll. DepMHOHBI 1 OO30HBI.
Ilepuomudeckas cuctema 3eMeHTOB MeHeneena.

/Cp/

12

7.4

OrmpesienieHue TeMIepaTypHOi 3aBUCHMOCTH HHTEHCUBHOCTH U3ITyYCHHUS] HUTH
naMibl HakanuBaHus. (M3ydeHne 3aKOHOB TETUIOBOTO M3JIYYIEHHS C TOMOIIBIO
sipKoCTHOTO pometpa.) /Cp/

7.5

Dotoapdexr. (CHATUE BOIbTAMIIEPHOH, IIOKCAMIIEPHOH U CIIEKTPaIbHON
XapaKTepUCTHK (OTOIIEMEHTA 1 ONIpe/ieNiecHHe paboTHI BEIXO/a IEKTpoHa). /J1ab/

Pazgen 8. DUIUKA ATOMHOTI'O AAPA U DJIEMEHTAPHBIX YACTUI]

8.1

OJIEMEHTBI ®U3UKHN ATOMHOI'O SAJIPA

Jedext maccsl 1 3Heprus cBsa3u aapa. CIuH s1pa U ero MarHUTHBIA MOMEHT.
Snepnsle cunbl. Moaenu aapa. PaguoakTuBHOe U3Iy4eHHE U €r0 BUIBL.  -paclaj.
-M3IIy4eHHe. -U3IydeHHe. SIaepHble peaklul U UX OCHOBHbIE THIIBL. Peakuus

nenenus sapa. Lennas peakuust geneHus. Peakiyst CHHTe3a aTOMHBIX sIIEP.
/Cp/

10

8.2

OJIEMEHTbBI ®U3NKHN SJIEMEHTAPHBIX YACTUL]

Kiraccs! ameMeHTapHBIX YacTHI] M BUABI HX B3auMoeicTeuil. Knaccuduxarms
3JIEMEHTapHbIX YacTull. [IpuHIUI HEpa3NTUYMMOCTH TOKECTBEHHBIX YaCTHII.
ChuH ¥ Apyrue KBaHTOBbIE YUCIIA DJIEMEHTapHbIX. YacTUIIbl U aHTUYACTHIIBL.
bo3ons! u Gpepmuonsl. AnpoHs! 1 Me30HbL. JlenTons!l. [IpoMexxyTouHble 0030HBI.
KBapku 1 rirooHsI.

/Cp/

Pazgen 9. CAMOCTOATEJIBHAA PABOTA

9.1

TToxaroroska k sexuusm /Cp/

9.2

ToaroroBka k JabopatopHbM padotam /Cp/

9.3

IloaroroBka k mpakTudeckum 3anstusim /Cp/

9.4

BerinonHeHue AByX KOHTPOJbHBIX padot /Cp/

17,2

Paznen 10. KoHTakTHBIE Yachl HA aTTECTAIHIO

10.1

Konrponbusle pabotst /KA/

0,8

10.2

Koncynbranus nepen sx3amenom /K3/




10.3 Dx3ameH /KD/ 1 0,3

10.4 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPHAJIbI

O1eHOYHBIE MaTepUallbl Ul IPOBEICHUS IPOMEXKYTOYHOM aTTeCTAllUM 00Y4aroUXCs IPUBEICHBI B IPUIIOKEHUH K pabodeit
nporpaMMe JUCHUILUINHBL.

DopMBbl U BUJIBI TEKYIET0 KOHTPOJIA 110 JUCHUIUIMHE (MOYIIIO ), BUABI 3aJaHUI, KpUTEPUU UX OLIEHUBAHUS, paclpeielieHue 0anioB 10
BHUJIaM TEKYIIEro KOHTPOJIS pa3pabaThIBAOTCS IPENOfaBaTeNeM AUCIHILINHBI C YIEeTOM ee CIEIM(HUKH U JOBOAATCS 0 CBEICHHS
00y4aroIuXCsl Ha IEPBOM y4eOHOM 3aHSITHUH.

Texymuit KOHTPOIb YCTIEBAEMOCTH OCYIIECTBIISETCS IPEHofaBaTeleM AUCIUILTHHBI (MOIYIs) B paMKaX KOHTAKTHOH paOOTHI 1
caMOoCTOsATENbHOU paboThl 0Oyuaromuxcs. st GUKCUPOBaHUs PE3yIbTaTOB TEKYILETO KOHTPOJIL MOXKET uctnob3oBaThest JUOC.

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIHHEYHEHUE TUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomengyemas JiuTepaTypa

6.1.1. OcHoBHast 1MTEpPaTYypa

ABTODBI, COCTaBUTEIIH 3arnaBue W3zpatensc On. agpec
TBO. TOII
JI1.1 |[CaBenses U. B. Kypc o6meit pusuku. T. 3. KBantoBas ontuka. Atomuas — |CaHkT- https://e.lanbook.com/b
¢bmuka. dusuka TBeporo tena. dusmka aromHoro sapa u |Ilerepoypr [00k/106893
3JIEMEHTAPHBIX YaCTHUI[: yueOHOE mocodue : Jlanb,
2018
JI1.2 [CaBenses U. B. Kypc o6meit ¢pusukn. T. 2. DnekTpudecTBo u Maraetusm.  |CaHKT- https://e.lanbook.com/b
Bounnel. Ontuka: yaebHoe nmocobue IMerep6ypr [00k/98246
: Jlanb,
2018
JI1.3 |[CaBemnses U. B. Kypc o6meit pusukn. T. 1. Mexanuka. MoneKkyspHast Cankr- https://e.lanbook.com/b
¢bu3uka: yueOHoe nocodue ITerepOypr |00k/113944
: Jlanb,
2019
JI1.4 |Yepror A.T'., BopoObes|O6mas ¢pusuka Mockaa: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
Oszepos P. I1., Xpomos 2020
B.W.




6.1.2. JlonoiHuTeIbHAS JIUTEPATYpPa

ABTODBI, COCTaBUTEIHN 3ariaBue Wznarensc On. agpec
TBO, TOJI
JI2.1 |IHanxapua W.IT., O6mas ¢pusuka. COOpHUK 3a1a4 Mockaa: http://www.book.ru/bo
Kupssinos A.IL., KuoPyc, 0k/933565
Kyb6apes C.H., 2019
Pazunosa C.M.
J12.2 |Bopo6neB A.A., YepTo|3agaunuk mo hu3mKe Mocksa: http://www.book.ru/bo
AT. KHoPyc, 0k/920827
2017

6.2 I/IHq)OpMaIII/IOHHbIe TEXHOJIOTUH, HCII0JIB3YE€MbI€ IPH OCYILIECTBJICHUH 06pa3OBaTe.11|>H0r0 nmpouecca mo TMCUMILINHE

(Mony.J10)

6.2.1 IlepeyeHb TULEH3HOHHOTO M CBOOOAHO PACTIPOCTPAHIEMOr0 MPOrPaMMHOI0 00eceyeHust

6.2.1.1

|MS Office

6.2.2 Hepe'{el-n) l'lpO(l)eCCHOHaJILHLIX 0a3 JAHHBIX U l/IHq)OpMaIII/IOHHle CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUHBINM 00pa3oBarensHbIii optai: http://en.edu.ru/

6.2.2.2

MexyHaposHas mpodeccronansHas 6asa qanubx «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHCYJ'IBT&HT IJII0C

6.2.2.4

T'apant ACITNOKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1

VYueOHbIe ayAUTOPUH AJIsl IPOBEACHHS 3aHATHI JIEKIIMOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIICINATM3UPOBAHHON MEOCIBIO U
TEeXHUYECKUMU CPEJCTBAMU 0OyUEeHUs: MyIbTUMEANIHOE 000pyA0BaHUE AT IPeOCTaBIeHNs yueOHOH HH(pOopMaIu
0OJIBILION ayTUTOPHHU H/WITH 3BYKOYCHIIMBAOLIee 000pyA0OBaHIE (CTAMOHAPHOE HIIH TIEPEHOCHOE).

7.2

YueOHble ayqUTOPUU IS IPOBEJCHUS 3aHATUI CEMUHAPCKOTO THIIA, TPYNIIOBBIX U MHIUBUIYaIbHBIX KOHCYIbTallUi,
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOH aTTECTAINH, YKOMIUIEKTOBAaHHBIE CIIEIHATN3UPOBAHHON MEOEIBIO M TEXHUYECKUMH
cpencTBamMu 00y4eHHs: MYJIbTUMEIUITHOE 000pyJ0BaHIE W/WITK 3BYKOYCHIIMBAIOIIee 000pyI0BaHUE (CTAlIMOHAPHOE WM
MEPEHOCHOE)

7.3

TTomenieHus U1 cCaMOCTOSTEIBHOM PabOThI, OCHALIICHHBIE KOMITBIOTEPHOI TEXHUKOW C BO3MOXXHOCTBIO MOJKITIOUYESHHUS K
cetu "MHTepHET" M 0OecrieueHHeM JOCTYIIA B JIEKTPOHHYI0 HHOOPMAIIHOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCHTETA.

7.4

TTomemenust a1 XxpaHeHUs: U NPOGUIAKTHIECKOTO 00CTy)KUBaHUS yueOHOro 000pyI0BaHUS

7.5

JIaGopaTtopuu, OCHaIlEHHbIE CIEHAIBHBIM Ta00PaTOPHBIM 000PYIOBAHHEM:

7.6

JlaGopatopusi MeXaHUKH, BKITFOUatomias: 0J0K ayekTpoHHblid @M 1/1, mammHa ATByna @M1 1, mastauk Makcsemia ®M12,
yHuBepcainbHbld MasTHUK @M 13, masaTHuK O6epOexa ®M 14, moayns FOura u monyns casura @M 19, coynapenue mapos
OM17;

7.7

JlaGoparopus 31ekTpuyecTBa M MarHeTu3Ma, Bkimovaromas: crensl TKO anexrprudecTBa 1 MarHeTusMa, B TOM 4UCIIe
ocummtorpadsr C1-94, reHepaTopbl CUTHAIOB HU3KOYacTOTHBIE ['3-118, HCTOYHMKN TMTaHKS, Mara3uHbl CONPOTHUBIICHHUH,
Habop moxyneit OIID;

7.8

JlaGopaTopust ONTHUKY, BKJIIOYAIOIIAs KOMIUIEKT ONTHYecKoro obopynoBanus PMC, B ToM uncie: 6a3bl ONTHYECKOI CKaMbH,
HOJIyIIPOBOAHUKOBBIE JIa3€Phl C FOCTUPOBOYHBIM MOJYyJIeM, (POTONPUEMHHKH, HA0OOP JMH3, SKPaHbI C MAaCIITAOHON CETKOH;
aBTOoTpaHcdopmarop ogHodaszuslil JTATP-2,5; koMIIeKkT Gomii.




[Ipusoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OIOEHOYHBIE MATEPHAABI OAA
IIPOMEXYTOYHOH ATTECTAIIHHA

1O AUCHUIIAUHE (MOAYARO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.03 INIoaBUXHOH coOCTaB XEAE€3HBIX AOpPOT

(k00 u Haumenosanue)

HanpasnenHocTs (pohuiib )/crieruain3anms

AOKOMOTHB BI

(naumenosanue)



OraAaBAeHUE

IlosicuuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (MJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepralbl, ONPEAeSIONIMe TPOLeaypy U KPUTEPHH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH IPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



oOydeHuss TO JUCUUIUINHE,
00pa30BaTeNbHON MPOTrpaMMBI.

1. HosicHUTeIbHAA 3aNIHCKA

[lenb mpoMEXYTOUHOM aTTeCTali — OLICHWBAHHE NMPOMEKYTOUHBIX M OKOHYATENIbHBIX PEe3yJIbTaTOB

00€eCcIIeUnBarOIuX JOCTUKEHIE

IUIAaHUPYCMBIX  PE3YJILTATOB

OCBOCHUA

DopMbI TPOMEKYTOUHOM arTecTanuu: 3avem (1 cemecmp - ounoe obyuenue, 1 kypc — 3aounoe odyuenue),

9K3aMeH (2 cemecmp — ouHoe obyuenue, 1 Kypc — 3a0uHoe obyuenue).

[lepeuens komneTeHIMA, GOPMUPYEMBIX B IIPOLECCE OCBOCHUSI TUCIIUTUIUHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINHN

KOI[ WHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. CniocobeH penats HHXEHEPHbIE
3aJa4u B IPOeCcCUOHATILHOM
JeATeIbHOCTH ¢ UCTIOIb30BaHHEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTHYeCcKOro aHaju3a u
MOJCITUPOBAHUS

OIIK-1.2. HpI/IMeHHeT OCHOBHBIC MOHATHUA U 3aKOHBI CCTECCTBCHHBIX HAYK JJIA

peLIeHUs IPEAMETHO-IPO(UITBHBIX 33129

OIIK-1.3. IlpuMeHseT eCTECTBEHHOHAYYHBIE METOIbl TEOPETUUECKOTO U
9KCTIEPUMEHTAILHOTO UCCIIEJOBAaHNSI OOBEKTOB, POLIECCOB, SABICHHUM, ITPOBOIUT
SKCIEPUMEHTHI [0 3aJJaHHOM METOAMKE U aHAIU3UPYET Pe3yIbTaThl

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6p330B8.TCJ'IBHOI>i IMporpaMmbl

KOZ[ 1 HAaUMCHOBAHUE NHAUKATOPA
JOCTHXCHUA KOMIICTCHIIMN

PesynbTarel 00yueHus 0 JUCIUILTUHE

O11eHOYHEIE
MaTepuabl
(cemectp 1,2, kype-1)

OIIK-1.2. ITlpuMeHsieT OCHOBHBIE MTOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
pelIeHus mpeIMeTHO-MPOPUIBLHBIX 33724

OOyuaroIuiics 3Haer:

OCHOBHBIC IIOHATHA u 3aKOHbI KJIACCUYECKOH n
COBPEMEHHOM (PU3UKU U UX POJIb B PELICHUH TPEIMETHO-
MpO(UIBHEIX 3a1a4

Tecter m. 2.1.1, m.
2.1.2

OOyuarommiicst yMeeT:
HCTIONIb30BATh OCHOBHBIC MTOHATHS ¥ 3aKOHBI (DPU3UKH IJIS
peneHust IPEeAMETHO-NPO(MIBHBIX 33/1a4

Bamayn m. 2.2.1, m.
2.2.2

OOyuaronmiics BIaieeT:

HABBIKAMH TPUMEHCHHS OCHOBHBIX MOHSTHI M 3aKOHOB
KJIACCHYECKOH M COBPEMEHHON (M3UKU I PEUICHUS
peIMETHO-MPOUIBHBIX 3a7a4

3amanns m. 2.3.1, m.
2.3.2

OIIK-1.3. ITpumenser
€CTCCTBCHHOHAYYHBIC METOAbI
TEOPETUYECKOTO U 3KCIEPUMEHTAIHHOTO
UCCIEJIOBaHUS  OOBEKTOB,  IIPOIIECCOB,
HBHCHHﬁ, IPOBOAUT OKCIHCPUMEHTBI 110
3aJlaHHOM  METOJUKE M  aHAIU3UPYET
pe3yabTaThl

OO0yyaromuiics 3HaeT:

Tecter m. 2.1.3, m.

METOJIbl  TEOPETHYECKOr0 U  JKclepuMeHTanbHoro | 2.1.4
UCCIIeIOBaHNUA (PU3MUYECKUX OOBEKTOB, IPOIECCOB U

SBJICHUH, METOJUKY TpOBeACHHS U  00paboTKh

pe3yIbTaToOB (PU3MUECKOTO IKCIIEPIMEHTA

OO0yyJarommiics ymeeT: Tecter m. 2.2.3, 1.
MIPUMEHSTH METOBI TEOPETUIECKOTO u| 224
9KCIIEPUMEHTAILHOTO  HCCIIEAOBaHUS  (DPU3MUECKHUX

O00BEKTOB, TIPOLECCOB M  SBICHUH, IPOBOAUTH

¢dusnYecKne 3KCIEPUMEHTHI 10 33JlaHHOM METOAWKEe U
00pabaThIBaTh X PE3YJILTATHI

OOyuaronuics BIaaeeT:

HaBbIKAMH TIPUMEHEHHUS] METO/IO0B TEOPETHYECKOro |
9KCIIEPUMEHTAILHOTO ~ HCCIIEAOBaHUS  (DPU3MUECKHUX
00BEKTOB, IPOIIECCOB U SIBIICHHUH, HABBIKAMH ITPOBEACHHUS
(pU3MIeCKUX HKCIEPUMEHTOB MO 33/JlaHHONH METOIUNKE U
HaBBIKAMH 00pabOTKH HX Pe3yJIbTAaTOB

Bamanus . 2.3.3, 1.
2.3.4

[TpomexxyTouHast arTecTanus (3K3aMeH) MMPOBOJAUTCS B OJTHOM U3 CISAYIOMUX (HOpPM:

1) oTBeT Ha OWIIET, COCTOSIIINI U3 TEOPETUIECKUX BOIIPOCOB M NPAKTHYCCKUX 33JaHUII;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.

[TpomexyTouHast aTTecTamus (3a4eT) MPOBOAUTCS B OJTHON U3 CIACAYIOMUX HOpM:

1) cobecenoBanue;

2) BeimonHeHue 3aganuii B OMMOC yHuBepcurera.



2. Tunosble! KOHTPOJIbHBIE 32IAHUS WJIH HHbIE MATEPHAJIbI ISl OCHKH 3HAHU, yMEHHI,
HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A

2.1 TunoBblie BONpPOCHI (3agaHus) I OLEHKH 3HAHUI B KayecTBe 00pa30BaTeJIbHOI0 pe3yabTaTa

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yIbTaT:

KOZ[ 1 HAaUMCHOBAaHUEC WHAUKATOpaA O6pa3OBaTeHLHLIﬁ pe3yibTaTt
JOCTUKCHHUSA KOMIICTCHIIMHN

OIIK-1.2. Ilpumenser ocHoBHbIe | OOydaromuiics 3HaeT:

TIOHSTHUSL U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIE TIOHSTHS U 3aKOHBI KJIACCHYECKON M COBPEMEHHOHN (PU3UKH U UX POJIb B PELICHUH
HayK AUl peIleHHs HPEAMETHO- | MPEeJMETHO-NIPOQHIIBHBIX 3a1a4

npoduIBHBIX 33134

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopMmaibHBIM yCKOPEHHEM MaTepUalibHOM TOUKH Ha3bIBACTCS

a) COCTaBJISIOIIAsl BEKTOPA YCKOPEHHUS, HAMPABICHHAS [0 KAacaTeNbHOM K TPACKTOPHH MaTepHAIbHOM TOUKH

b) mnpousBeneHne BekTOpa YCKOPEHHUS HA KOCHHYC YTIJIa MEKIY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) TPOM3BEACHHUE MOIYJISI BEKTOpPA YCKOPEHHUS HA BEKTOP HOPMAJIH K TPACKTOPHH MaTepHAIbHON TOUKH

d) cocrapiusroImas BEKTOpa YCKOPEHHMS, HaNpaBlCHHAs BIOJb MPSMOI, MEpHEHIUKYIAPHOH KacaTelNbHOH K TPAacKTOPHU
MaTepuaabHOM TOUKH

€) TPOEKLUs BEKTOPA YCKOPSHUs Ha PAJUyC-BEKTOpP MaTepHAIbHOH TOUKH

2. BeKTOpOM YIJIOBOT'O IIEPEMEIICHUS MaTCpHaJ’IBHOﬁ TOYKH IIPU €€ BPAICHUHU OTHOCUTCIIBHO OCHU Ha3bIBACTCA
a) yroJj, Ha KOTOpHﬁ NOBCPHYJACh TOYKA, yMHO)KeHHLIfI Ha CI[I/IHI/I‘IHblﬁ BCKTOD, HaHpaBHeHHLIP‘I B CTOPOHY ABUKCHUS TOYKHN
b) MMpOU3BEACHUC yTIJIa [IOBOPOTA MaTepHaHBHOﬁ TOYKH Ha e,E[I/IHI/I‘IHLII\/’I BCKTOD, 3az[a10mef/'1 HaIIpaBJICHUE OCHU BpalllCHUA
C) JAJIMHa Ay OKPY>KHOCTH, 11O KOTOpOﬁ NEPEMECTUIIACh TOYKA
d) YroJa MexKAYy paAnyC-BCKTOpaMH HAYAJIbHOTO U KOHCYHOT'O IMOJIOKCHUA TOUYKU
e) MMpOU3BEACHUC yTIJIa [IOBOPOTA MaTepHaHBHOﬁ TOYKH HA BEKTOP NEPEMCIICHUA MaTepPIaJ'ILHOﬁ TOYKH

3. Kaxoe yTBepkaeHue SBIseTCS MPaBUIBHON U HanOOJIee TOYHOH (GOpMyITHUPOBKON BTOPOTO 3aKoHA HproTOHA

a) Jlroboe Teno MOKOMTCS WITH JBHXKETCS MPSIMOJIMHEWHO, €CIIM HA HETO He JAEHCTBYIOT HUKAKHME CHIIbI WK JACHCTBHE BCEX
CHJI CKOMITCHCHPOBaHO

b) HW3menenue ummyibca Tena paBHO PABHOACHCTBYIOIIEH BCEX CHII, IEUCTBYIONIMX HA HETO

C) B uHepumanbHOM cucTEMe OTCYETA MPOM3BEICHUE MACCHI T€a Ha YCKOPEHUE €ro MOCTYMATEIbHOTO JBUKEHHS PABHO
CyMMe BCEX CHJI, AEUCTBYIOUIUX Ha TEJIO

d) B uHepuMaIBHOM CHCTEME OTCUETA YCKOPEHHE, MPHOOPETAEMOE TEJIOM, PABHO MPOM3BEICHUIO JEHCTBYIOIIEH HA HETO
CHJIBI Ha Maccy Tena

e) B mro6oit cucTemMe oTCcUeTa CyMMa BCEX CHIT ICHCTBYIONIMX Ha TENIO, PABHA MPOU3BECHHUIO €r0 MAcChl Ha €r0 YCKOPEHHE

4. BecoM Tena Ha3bIBAETCS

a) cuia MPUTSDKEHUS TeNa K 3eMiie

b) cuna TsoKecTH, HEHCTBYOMIAS HA TEIO

C) Macca Tena, BRIpaKEHHast B €IUHUALAX CHITbI (KHJIOIPaMM-CHIIa)

d) cuna, neficTByIOIAs Ha TEJO, BRIPAKEHHASI B €IMHUIAX MACChI, KOTOPYIO U3MEPSIIOT B MPOIIECCE B3BEIIMBAHUS Tela Ha
Becax

€) cuia, C KOTOPO# TeNo BCIEACTBHE MPUTHKEHHS K 3emile JeHCTBYET Ha ONOpPY WM TOJBEC, YASPKUBAIOIIYIO TEIO OT
CBOOOTHOTO TTaICHHS

5.  MOMEHTOM HMITyJIbCa MaTepUaibHOW TOUKN Ha3bIBACTCS
a) CKaIsIpHOE MPOU3BEICHUE paliyC-BEKTOPa MATEPUAIbHON TOYKM Ha €€ BEKTOP UMITYJIbCa
b) BekTopHOE Mpou3BeaCHHE pagyc-BEKTOPA MATEPUATBEHOI TOUKH Ha €€ BEKTOP UMITYJIbCa
C) TPOM3BEACHUE UMITYJIECA MATCPHAIBHOW TOYKH, Ha TUICYO CUIIBI, ACHCTBYIONIECH HA TOUKY
d) wuMnynbc MaTepHalbHOW TOYKH B JAHHBIH MOMEHT BPEMEHH
€) TpOM3BEACHHE MAcChl MATEPHATIBHOM TOUKM HAa KBAJpaT €€ PACCTOSHUS IO OCH BPAILCHUS

6. SBieHue pe3oHaHCA MPU BBIHYKACHHBIX TAPMOHUYECKHAX KOJICOAHHUIX COCTOUT
a) B PE3KOM YMEHBIICHUH AMIUIUTY/bl KOJEOAHUM MpU NPUOIMKEHHH YaCTOTHI BHEIIHEH CHIIbI K HEKOTOPOMY ee
3HAYEHUIO, OIPENIEISIEMOMY CBOMCTBAMU CUCTEMBbI
b) B peskoMm yBenuueHHU aMILIUTY/IBI KOJIEOAHHI IPH TPUOIMKEHUN YACTOTHI BHEIHEH CHUJIBI K HEKOTOPOMY €€ 3HAYCHUIO,
OTIpeNIeIsIEMOMY CBOIICTBAMH CHCTEMBI

! TIpuBomsrcs THUIOBBIE BONPOCH M 3amanus. OLEHOYHbIE CPENCTBA, NPEIHA3HAYEHHBIE i NPOBEIAEHUS AaTTECTALIMOHHOTO
MEPOIPUATHA, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLEHOYHBIX HPOUEAYP KOJMYECTBE BapHaHTOB. OIEHOYHEIC
CpEICTBa MOJUICKAT aKTyaIW3alldd C YYEeTOM pa3BHTHS HAayKH, 0Opa30BaHUS, KYJIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHHA WU
conuanbHOM cepbl. OTBETCTBEHHOCTD 32 HEPACIIPOCTPAHCHHE COJICPKAHUS OLICHOYHBIX CPECTB CPeAr 00yUYarOIIUXCS YHUBCPCUTETA
HECYT 3aBeIyroIuii kaeapoil u npenoaaBaresb — pa3pabOTYHK OIICHOYHBIX CPEJICTB.
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B PE3KOM YBEIMYCHHUN 3aTyXaHUs KOJICOAHWH MpPH MPHUOIMKEHUH YacCTOThI BHEITHEW CWIIBI ¢ COOCTBEHHON 4YacTOTOM
CBOOOIHBIX KOJIEOaHMH

B PE3KOM YMEHBIIICHUU 3aTyXaHHs KOJIeOaHWH MpH MPUOIIKEHNHM YacTOTHI BHEUTHEHW CIUIBI K COOCTBEHHOI dacToTe
CBOOOTHBIX HE3aTYXAIOIINX KOJIeOaHM

B IIPEKpAICHAN KOJIeOaHUI TPH MPUOIMKEHNHN YaCTOTHI BHEITHEH CHJIBI K 9aCTOTE CBOOOHBIX KOJIeOaHIA

7. DHTpomHel B TepMOAMHAMUKE HA3bIBAeTCsl (PYHKIUS COCTOSIHUS TEPMOJANHAMUUECKOI CUCTEMBI,

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00OpaTHMBIX IpOLieccaX PaBHO OTHOIICHUIO OECKOHEYHO MaJIOTO KOJIMUECTBA
TeIlIa, IePeIaHHOro CUCTEME K TEMIIEPAType CHCTEMBI

0ECKOHEUHO Majioe M3MEHEHHE KOTOPOi B HEOOpaTHUMBIX IPOIieccax paBHO OTHOLIEHUIO OECKOHEYHO MaJIOro KOJIMYEeCTBa
TeIlIa, IEPEeIaHHOro CUCTEME K TEMIIEPATyPe CHCTEMBI

M3MEHEHHE KOTOPOH B JIOOBIX MpoLeccax paBHO OTHOLICHHIO KOJIMYECTBA TEIUIA, EPEIaHHOTO CHCTEME K TeMIlepaType
CHCTEMBI

OECKOHEYHO MaJIoe H3MEHEHUE KOTOPOH B 00paTUMBIX IIpOLeccax PaBHO IIPOU3BEICHUIO OECKOHEYHO MaJIOT0 KOJIMYECTBA
TeIUIa, NepeAaHHOTO CHCTEME U TeMIEePaTyPhl CHCTEMBI

OECKOHEYHO Majioe HM3MEHEHHE KOTOpPOil B HEOOpaTHMBIX IIpOLEcCax PaBHO IPOU3BENCHUIO OSCKOHEYHO Mayloro
KOJIMYECTBA TEIUIA, HePEeAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 IlpumMepbl TECTOBBIX 3a/1aHUM. 2 ceMecTp

1. Yo Ha3BIBaeTCS MOTECHINAIOM 3JIEKTPOCTATHIECKOTO OIS ?

HanpsxeHHOCTB 3IIEKTPUYECKOTo MOJIS B JaHHOM TOYKE NPOCTPAHCTBA, YMHOKEHHAs HA PalyC BEKTOP JAHHOW TOUYKH
Cpenu TaHHBIX OTBETOB HET MPABUIIBHBIX

Pabora o nepeMerieHHI0 e TMHUYHOTO TTOJIOKHUTENIFHOTO 3apsijia U3 JaHHOW TOYKU MPOCTPAHCTBA B OECKOHEYHOCTh
IloTeHnuanbpHas 3HEPIUs NPOU3BOILHOIO 3aps/a, IOMEIIEHHOTO B JaHHYI0 TOUKY IIPOCTPAHCTBA

Cuia, neficTByIOIIast Ha €JUHUYIHBIHN [TOJIOKUTEIbHBIHN 3apsijl, TOMEIIEHHbIH B JAHHYIO TOUKY IPOCTPAHCTBA

2. KoHaeHcaTopoM Ha3bIBAETCS

JAB€ IUIOCKHMX TIIJIaCTHHBI, PAa3ACJICHHBIX CJIIOEM JUBJICKTPUKA C OTJIMYHOH OT CAUHUILIBL [[I/IE)J'ICKTPH‘-ICCKOﬁ
MPOHHUIIAEMOCTBIO

J1000¢ YCTPOUCTBO, KOTOPOE CIIOCOOHO HAKAIIIIMBATE JICKTPUUCCKUC 3aPS/IbI

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHLIEHTPUYECKUX LIMJIMHIpA

CHCTEMa, COCTOSIIIAs U3 JIBYX U30JIMPOBAHHBIX IPYT OT APYra MPOBOJIHUKOB

710007 TIPOBOIHKK, €CIIH OH 00J1a/1aeT IIEKTPHIECKON EMKOCTBIO

3. Coopmynupyiite Teopemy ["aycca [uis 3JI€KTpUYIECKOTO TI0JISl B BaKyyMe

LlupKys1siiusi BEKTOpA HANPSHYKEHHOCTHU 3JIEKTPUYECKOTO TI0JIs 110 JTF000MY 3aMKHYTOMY KOHTYPY paBHa HYIIO

IloToK BEeKTOpa HANPSDKEHHOCTH SJIEKTPHYECKOTO IMOJS Yepe3 MPOU3BOJIBHYH) MOBEPXHOCTh PaBEeH alreOpandecKoi
CYMMeE 3aps10B, HAXOASLINXCS Ha 3TOM MOBEPXHOCTH, JICJICHHOH Ha 3JIEKTPHIECKYIO MOCTOSHHYIO

[oTok BeKTOpa HAMPSHKEHHOCTH NIEKTPHIECKOTO HOJIS Yepe3 MPOM3BOJIbHYIO 3aMKHYTYIO IOBEPXHOCTh PaBHA HYJIIO
LupKyisaums BEKTOpa HANPSHKEHHOCTH AJIEKTPUYESCKOTO TIOJIS 10 JTI000MY 3aMKHYTOMY KOHTYPY paBHa MOTOKY BEKTOpa
HaNPSOKEHHOCTH AJIEKTPUYECKOTO TI0JIsI Yepe3 MPOU3BOJIBHYIO IOBEPXHOCTh, ONHUPAIOIIYIOCS Ha 9TOT KOHTYP

IloToK BeKTOpa HANPSHKEHHOCTH 3JIEKTPHYECKOrO IIOJIST 4Yepe3 MPOU3BONIBHYIO 3aMKHYTYHO IIOBEPXHOCTH pPaBeH
anredpanvyeckoil CyMMe 3apsiIoB BHYTPH 3TOM MOBEPXHOCTH, JIEJICHHOI Ha JIEKTPUUECKYIO IIOCTOSTHHYIO

4. Codopmymupylite mepBoe npasmio Kupxroda

AnreOpandeckasi CcyMMa TOKOB B JIFOOOM KOHTYpE LI PaBHA HYIIO

AnreOpandeckasi CcyMMa TOKOB B JIFOOOM y3J1€ IIeITH paBHA HYJIIO

Anrebpanueckas cymma DJIC B KaKJIOM KOHTYpe paBHA HYJIIO

Anrebpanueckas cymma OJIC B KaKIOM KOHTYpEe paBHa aireOpandeckol CyMMe TpPOU3BEISHHN CHIIBI TOKa Ha
COIPOTHUBIICHHE BCEX YYaCTKOB KOHTYpa

AnreOpanueckasi cyMMa IaIeHHH HAaIPsHKEHUH Ha BCEX YY4acTKOB KOHTYpa paBHA HYJIO

5. BexTopom MarHMTHON MHIYKIWH HAa3bIBACTCS

BEKTOpHast (U3MUYECKass BENWYMHA, MOIYIh KOTOPOHW paBeH OTHOIIEHHIO MaKCHMAaJbHON CHIIBI, ACHCTBYIOHIEH CO
CTOPOHBI MAarHUTHOT'O I10JIA HA OTPE30K MPOBOAHHUKA C TOKOM, K CHUJIE TOKAa B ITIPOBOTHUKE

BEKTOpHasA (bH3quCKaﬂ BEJIMYMNHA, MOIYJIb KOTOpOﬁ PpaB€H OTHOMICHUIO MaKCUMaJIbHOTO MEXaHNYCCKOTO MOMEHTA CHUJI,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYI0 B OJHOPOJHOE IOJe, K NMPOM3BEICHHIO CHJIBI TOKAa B paMKe Ha ee
I0IAlb

BEKTOpHas (M3HYEcKasi BEJIMUYMHA, MOAYJIb KOTOPOH PaBeH OTHOIIEHNWI0 MHHUMAaJIbHOTO MEXaHMYECKOTO MOMEHTA CHJI,
JICHCTBYIOIUX Ha PaMKy C TOKOM, MOMEIIEHHYI0 B OJHOPOAHOE IOJe, K NMPOU3BEJECHUIO CHJIBl TOKA B paMKe Ha ee
TI0IA b

BEKTOpHas (M3HYecKasi BEJIMUYMHA, MOAYJIb KOTOPOH PaBEeH OTHOLICHHUIO MHHUMAJIBLHOTO MEXaHHYECKOTO MOMEHTa CHII,
JICHCTBYIOIUX Ha PaMKy C TOKOM, MOMEIIEHHYI0 B OJHOPOAHOE IOJe, K NMPOU3BEJECHUIO CHIBl TOKA B paMKe Ha ee
EPUMETP

BEKTOpHAsI (pr3nvecKasi BeIMIMHA, MOIYJIb KOTOPOH paBeH CUIIe, JIEHCTBYIONICH Ha €IMHIUYHBINA MTOJIOKUTEIBHBIN 3apsi,
HaxXOAIIMKCSA B MArHUTHOM I10JI€

6. SIenenue CaMOMHIYKIUU COCTOUT B!
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BO3HHKHOBeHNH OJIC WHAYKIMH B TPOBOIAMIEM 3aMKHYTOM KOHTYpe NPH HM3MEHEHHHM MAarHHUTHOTO IOTOKa depes
MIPOM3BOJIFHYIO TIOBEPXHOCTD, ONMMPAIONTYIOCS Ha JAHHBIH KOHTYP

BO3HHKHOBeHNH DJIC WHAYKINH B TPOBOISIIEM 3aMKHYTOM KOHTYpe IIPH M3MEHEHHH TOKA, MPOTEKAIOMIEro depes
JTaHHBIN KOHTYP

BOo3HNKHOBeHNH J/IC MHIYKINK B IPOBOASAIIEM KOHTYpE IPH 3aMBIKaHIH WA Pa3MBIKaHUH JaHHOTO KOHTypa
BO3HHKHOBEHHH TOKA B IIPOBOIAIIEM 3aMKHYTOM KOHTYpPE MIPH N3MEHEHUH MarHUTHOTO TIOTOKA Yepe3 JaHHBIH KOHTYP
BO3HMKHOBEHUHU TOKA B MPOBOJSIIEM 3aMKHYTOM KOHTYpE MPH U3MEHEHHH MAarHUTHOTO MOTOKAa Yepe3 MpPOU3BOJIbHYIO
MOBEPXHOCTH, ONMUPAIOIIYIOCS HA JaHHBIN KOHTYP

7. DddexTrBHOE 3HAUCHHUE CHITBI IEPEMEHHOTO TOKA OTIPENEIISIeTCS KaK

BEJIMYMHA TAaKOTO IIOCTOSHHOTO TOKA, KOTOPBIH 3a BpeMs, PaBHOE OZHOMY HEPHOIY HEPEMEHHOTO TOKA, MPOHM3BEAET
TaKylo ke paboTy, YTO M pacCMaTPUBAEMBbIi IEPEMEHHBIH TOK;

BEJIMYMHA TaKOT'O TIOCTOSIHHOT'O TOKAa, KOTOPBIH NMEPEHOCHTH Yepe3 MOIepeYHOe CEUeHNE POBOIHIKA TaKOM ke 3apsil,
KaK ¥ IepEMEHHBIH TOK;

BEJINUMHA TOH 4aCTH EPEMEHHOT0 TOKA B I[ENH, SHEPTHsI KOTOPOH MEPEXOIUT B TEIUIO, BBIICISIEMOE B IIEIIH;

BEJINYMHA aMILUTATYAbI IEPEMEHHOTO TOKa;

BEJIMYMHA aMIUTATYAbI IEPEMEHHOTO TOKA, YMHOXXCHHA Ha \/f

8. Uro Takoe BOJIHOBAs IOBEPXHOCTH?

[ToBepxHOCTH B IPOCTPAHCTBE, A0 KOTOPOM JOIIA BOJIHA B JAHHBI MOMEHT BPEMEHH
I'eoMeTpryecKoe MECTO TOYCK, UCTIBITHIBAIOIIMX BO3MYIIICHHE B OJJMHAKOBOU (hase
T'eomeTprueckoe MECTO TOUYEK, BO3MYLIEHHS KOTOPBIX MAKCUMAJIbHBI

IlorpanuyHas MOBEPXHOCTh, OTAEIISIONIAs BOZMYIIEHHYIO CpEy OT HEBO3MYILIEHHOMN cpebl
IInockocTh, NepneHANKYIIIpHAas HAlIPaBIEHUIO PACIPOCTPAHEHUS BOJIHbI

9. CdopmynupyiiTe 3aKOH NPSIMOJMHEHHOTO PACIPOCTPAaHEHHS CBETOBBIX JIy4ei

Caet MeXay TF0OBIMH ABYMsSI TOYKaMH PaclpOCTPaHIETCs O IMPSIMOH JIMHUN, COSANHSIOIIHA TOUKA

B m1100BIX cpenax cBETOBOM JIyd MPEZCTaBIsET COO0M NPSAMYIO JIMHUIO

CaeToBast BOJTHA BCET/Ia pacIIpOCTPAHSIETCS 10 IPSIMOH JTHHUH

B onHOpOIHBIX cpefax CBETOBOM JyY SIBISETCS NPSIMON JIMHUEH

B ontruecky mpo3padHbIX cpeaax CBETOBOH Jyd BCET/AA SIBISIETCS MPSIMON JIMHNEH

10. Yro Ha3bIiBaeTcs MUPpaKIyeii CBETOBBIX BOJIH?

Bce sBneHus, cBI3aHHbBIE C OTHOAHNEM CBETOBBIMH JIyYaMH JIIOOBIX MPETIATCTBUH

Pa3znoxeHue CBETOBBIX BOJH B CIIEKTP

COBOKYIHOCTS SIBJICHUI1, KOTOPBIE 00YCIIOBIECHBI BOJIHOBOM MPUPOAOH CBETa U HAOIIOJAIOTCA [IPU €0 pacIpOCTpaHEHHU
B CpEax C PEe3KO BBIPAKEHHBIMHU ONTHYECKUMHU HEOJHOPOTHOCTSIMH

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00YCIIOBIICHBI 3aBUCUMOCTBIO ITOKAa3aTeNs IPEJIOMIICHHUS OT YaCTOTHI CBETOBOW BOJHEI
HarnoxeHne KorepeHTHBIX BOJH APYT Ha Apyra

11. Vkaxwure HanOonee MpaBIILHYIO HOPMYITHPOBKY 3akoHa Mairtoca

VIHTEeHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIICAIIEr0 4Yepe3 MOJIPU3aTop, NPU OTCYTCTBHU IIOTJIOLICHHS CBETa
BEILIECTBOM ITOJSIPH3aTOpa yMEHbINAETCS B [Ba pa3a

VHTEHCHBHOCTh MOJISIPU30BAHHOIO CBETa, IMPOLIEALIEro Yepe3 aHalM3aTop, MPSIMO IPOIOPIHOHAIBHO KBaJpary
KOCHHYCa yrJia MeX/Iy pa3pellleHHIMHU HAlPaBJICHUSIMHU TIOJIIPU3aTOPa M aHAIN3aTopa

WHTEHCHBHOCTh IOJSIPH30BAHHOIO CBETA, IPOIIEANIET0 4Yepe3 aHaIM3aToOp, Pa3pelIeHHOe HaIpaBlIeHHE KOTOPOTro
NepIEeHANKYJISIPHO BEKTOPY JIyda, paBHA HYJIIO

VIHTEeHCHBHOCTb €CTECTBEHHOT'O CBETa, IIPOLICALIETO Yepe3 ONTHYECKYI0 CHCTEMY MOJIApHU3aTOp-aHaJIM3aToOp, BCErna
MEHbIIIe HHTCHCUBHOCTH CBETa, Ma/IAI0IIEro Ha MOJISIPH3aTOp

VIHTEHCHBHOCTD €CTECTBEHHOI'O CBETa, IPOIIEANIEro 4Yepe3 MONSIpHU3aTop, NMpH OTCYTCTBHU IIOTJIOLIEHUs CBETa
BEILIECTBOM HE U3MEHSETCS

12. CHGKTpEU'H)HaS{ n3jryvarciibHas CIIOCOOHOCTE TE€Ja 3TO

OHEprus, n3jaydacMas eI[PIHPIIICﬁ IMOBEPXHOCTH TCJia 3a CAUHUILY BDEMEHHU B €CAMHUYHOM MHTEPBAJIC AJIMH BOJIH

OHEPrus, n3jaydacMass BCEM HAIPEThIM TCJIOM TEJia 3a €JUHUIY BPEMCHU B €AUHUYHOM MHTEPBAJIC JJIMH BOJIH

IIOJTHAs DOHEPT U, U3JTydacMasd BCEM HArp€ThbIM TE€JIOM BO BCEM CIICKTPAJILHOM JIUAIIa30HE NJIMH BOJIH 34 CIMHUIY BPDEMEHHU
OHEPTHUA, U3JTydacMast S IMHHIICH IOBEPXHOCTHU TEJIa 3a CAUHUIY BPEMCHHU BO BCEM MHTEPBAJIC NJIMH BOJIH

OHEPTHUA, U3JTydacMast CIMHHIICH IOBEPXHOCTHU TEJIa 3a CAUHUILY BPEMCHHU B ONITHYCCKOM JIHAIIa30HE JIJIMH BOJIH

13. Kakoe u3 npuBeICHHBIX YTBEPKACHUH SBISCTCS BEPHBIM B Teopuu bopa?

PaSpeHJeHHBIMI/I Op6I/ITaMI/I JUIA 3JIEKTPOHOB ABJIAIOTCA TaKHE, I KOTOPBIX MOMECHT HMMITYJIbCA J3JICKTPOHOB KPAaTCH
LEJIOMY YUCITY BEJTHYHH

DHeprus dJIEKTPOHA Ha OPOUTE U €€ PaTruyC MOTYT OBITh MTPOU3BOJIHLHBIMH

Paanyc opOHUTHI 3JIEKTPOHA C TEUYCHUEM BPEMEHHU YBEIUUUBACTCS

[Ipu IBMXXEHHUH EKTPOHOB 10 OPOUTE MPOUCXOAUT HEMPEPHIBHON M3TyUeHHE SHEPIUU

Pamuyc opOUTHI 37IEKTPOHA C TCUCHHEM BPEMEHH YMEHBIIIACTCS

14. Yro BEIpaXKalOT COOTHOLICHHS HEOMPEACIEHHOCTEH B KBAHTOBOW MEXaHHUKeE?

COOTHOIICHUS MKy H3MEPCHHBIMH TOYHBIMH 3HAYCHUSMH KOOPAWHATEI M UMITYJIbC MUKPOYACTHUIIBI

OTCyTCTBHE OTpaHUYCHHI JJIs1 OJHOBPEMEHHOTO M3MEPCHHS KOOPIUHATHI M UMITYJIbCA MUKPOYACTHUIIHI




¢) KopmyckymspHsle CBOMCTBa BENIECTBA

d) BoyHOBBIE CBOMCTBA MUKPOYACTHII

e) CooTHOLIEHHUST MEXIY CPCIHUMH KBAIPATHUICCKUMH OTKIOHEHHSIMH TIPH OJHOBPEMCHHOM HM3MEPEHHH KOOPAWHATHI W
HUMITYJTbCa YaCTHIIBI

OIIK-1.3. Ilpumensiet OOyuarommiics 3HaeT:

€CTeCTBEHHOHAYYHBIE METOMBI METOJIbl TEOPETHYECKOTO M HKCIICPHUMEHTAIBHOTO HCCIESHOBaHUS (PU3NUECKUX OOBEKTOB,
TEOPETHYECKOTO U MIPOLIECCOB U SIBJICHWI, METOIMKY MPOBEINCHUS U 00OpabOTKH pe3yiabTaToB (PU3HUECKOro
9KCIIEPUMEHTAILHOTO 9KCIIEPUMEHTA

HCCIIeIOBaHMs 00BEKTOB,
MPOIIECCOB, ABJICHUMN, IPOBOIUT
JKCIICPUMECHTHI 10 33JJaHHOM
METOJIUKE U aHATH3UPYET
pe3yNbTaThl

2.1.3. IpumepbI TecTOBbIX 3agaHuil. 1 cemecTp

1. MrHoBeHHOE YCKOpPEHHE MaTepHaIbHOW TOYKH OMpeAessieTcss GopMymnoi
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2. Kakas ¢opmyia BbpaxkaeT paboTy NpH ABWKEHUHM MaTEpUaJbHONW TOUKH IO MPOU3BOJIBHOW TPAEKTOPHHU U3 TOJIOKEHUS 1 B
roJioxxenue 2?
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3. MoMEHT HHEpIHH IPOU3BOJIHHOIO Tejla OTHOCUTEILHO HEMOABIKHON OCH BpAICHUS OnpeAesieTcs GopMynoit
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4, Yxaxure popMyJTy s MOMEHTA HHEPIIMH TOHKOTO OJIHOPOJIHOTO CTEPKHA Macchl m M JUIMHBI | oTHOCHTETBHO
HETIOJIBIKHOM OCH BpaILeHNUS, TPOXOISIIEH Yepe3 cepeiuHy CTEPIKHS.

1 1 1 1 2
nNd=—m? 29J="ml? J="ml? aJ=—ml’ J="ml?
) 2 ) 3 3 4 ) 12 5 5

5. Vkaxure dhopmyy mst KITJ] TerioBoii MaruHb

1)7]:1—1;71-2 2)77:AAV10115311 3)77:% 4)77:Q15Q2 S)UZQ?lQ
1 \sampau 2 1 1 2

6. Ykaxute popmyiy Ui pacnpeneneHus bonbimana.

E_+U
1) n=n, exp(— iTj 2) n=n, exp[— kT] 3) n=n, eXp[— II:\T/J 4) n=n, exp(— %j 5) n=n, exp(— ltJT)

2.1.4. TIpumepsbl TECTOBBIX 3aJaHMii. 2 ceMecTp

1. BLI6CpI/IT€ q)OpMyJ'[y U1 HAIPAKEHHOCTH JJICKTPUYECKOI'0 IMOJIsA, CO31aBacMOIro paBHOMEPHO 3apﬂ)i(€HHOﬁ IINIOCKOCTBIO B

BaKyyMe.
ne-2 e YE- L HE-_T HE-T

£, 2¢,d dre,r TE, 2¢,

2. 3akon buo - Casapa — Jlamiaca ©MeeT BHI

B Fodl _ UxF ) I xF B} r
L3209 dB:ﬂ'_rtdl 3) B=£ ALy dB:ﬂ'C"sxr 5) B:ﬂ%
4z r Az r A 4z r 4 v

3. Kakast u3 popMyJ1 MPaBHIBHO OTPAXKACT CBSI3b MEIKAY HANPSHKEHHOCTHIO JICKTPUIECKOTO OIS M [IOTEHIIHAIOM 3JIEKTPHYECKOTO
mmoJis?

- E
1) =0, =[E-dF 2) p=E.7 3) p—p,=E-(-7,) 4) p=diVE 8) ="
1

4. 3akoH Amrepa B 00IIEM BHUIC UMEET BUJT
1) dF=1dixB 2)dF=11xdB 3) F=11xB 4)F=11-B 5) F=11Bcosa




5. Kakoe w3 nmepeynciieHHbIX ypaBHEHHWH BXOAMT B CUCTEMY ypaBHeHH MaxkcBesia?

1) {5.ds=q 2 §H ds=0 3){Edi=0 4HH=-——-J 5 o=[Eds

0

1 1 R?
o= |——

JLC @ LC 4L1°

6. Ecin w, =

, To hopMyma Iy 3aTyXaromux KoJIeOaHWH B CHIIBI TOKa B KOleOaTeIpbHOM KOHTYpe

UMeeT BUJL
i1=1, exp[—z—RLt)cos(a)OHa) 2) 1 = Ioexp(—z—RLtjcos(a)Ha) 3) I =1,cos(w,t+ax)

4) I =1 cos(@t+a) 5) 1 =1I,cos(et)
7. Ilepnon 3aTyxaromux KojeOaHui B KoJieOaTeTHOM KOHTYPE PaBeH

1 1 1 1
1 RY 1 R 1 RY): 1 RY) LR
) T=2d] —+- | ) T=2d] =2 | gy T=2d] — 4| @T=2e] — | 5y 7o L
) ”(Lc 4sz ) ”(Lc 4sz ) ”(LC 4L2] ) ”[LC 4L2J )T 27{LC+4L2]

8. MHTeHCHBHOCTH I[P HAJIOKCHHUU [ABYX KoOcepeHmHblX BOJIH paBHA (5 Pa3HOCTH (1)33; |1, |2 HWHTCHCUBHOCTHU BOJIH B

otaensHoCTH, | #1,):

Di=1+1, 2)I=l+1,+2Jl1,c085 3) I:\/I12+I22+2I1I20035 4) I:\/If+lf—2lllzcos§ 5) 1 =412+12

9. Ha nudpaxunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOH AInHbl BoJHBL. Kakoil n3 gopmyn cooTBeTCTBYeT
MaKCHUMYM IIepBOTo mopsaka’?

. A
1)SIn§0=a 2)Sin¢=% 3)Sin¢=% 4)sin¢)=% 5)sing0=2d—}L

i 1
10. Ecou " min g " max- MyHUMAalbHAsS U MaKCUMallbHass HHTEHCUBHOCTh YaCTHYHO NOJIAPpU30BAHHOTO CBCTA, IPOITYCKAaeMOro
AHAJIU3aTOPOM, TO CTCIICHDb MMOJIAPU3allUU CBETA OIPCALCIIACTCA 110 (I)OpMyJ'IC
| — 1 | I

P — Imax + Imin _ "max ™ "min P — _max min _ min P — min

I - Imin 2)

1) max min 3) I max 4) I max +1 min 5) Imax
11. Tlpu nageHny CBETOBOTO JIy4a, paCIpOCTPAHSIONIETOCs B TIEPBOM Cpejie Ha TPaHMIly pasiesia MepBOil U BTOPOH cpeibl C
MOKa3aTe MU NPEJIOMIICHUS LU N, , N, >N, YTOJ IOJHOTO BHYTPEHHETO OTPAXKEHUS , YIOBIETBOPSIET YCIOBUIO
. n . n n n n
1) sing=—=2 2)sina=—% 3) tga=-—% 4)tga=—% 5)cosa=—
n, n n, n, n,

2.2 TunoBble 3a1aHUs VISl OLIEHKH YMEHHUI B KauecTBe 00pa30BaTe/ibHOIO pe3yJibTaTra

[TpoBepsiembIit 00pa3zoBaTEIBHBIN pe3yIbTaT:

Kon u HaumeHoBanue OO6pazoBarenbHBIN pe3yabTaT
MHAUKATOPa JTOCTHKEHUS
KOMITETEHITUH

OIIK-1.2. IIpumensier ocHoBHBIE | OOydaromuiics ymeer:

MOHSTHS U 3aKOHBI HCIIOJIb30BAaTh OCHOBHBIC TIOHSITUS M 3aKOHBI (PU3UKH JUISl PEIICHUS MPEAMETHO-TIPOPHIBHBIX
€CTECTBEHHBIX HAayK AJIs 3ajgau

pelIeHus IPeIMETHO-
npoIBHBIX 33134

2.2.1 Tlpumepsl 3a1a4. 1 cemectp

1. MOTOUMKIUCT 3a MepBbie 5 MHUH Mpoexan 3 KM, 3a mocienyiomue 8 MuH — 9,6 KM U 3a mociennue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh ABHKESHUSI MOTOLIMKIIMCTA HA KAXKIOM M3 TPEX YYACTKOB MyTH; CPEIHIOI CKOPOCTh 32 BCE BPEeMsi
JIBHIKCHUSL.

2. lBa moes3da MIyT HABCTPEUy APYT APYTY CO CKOPOCTSIMH Vi = 36 KM/4 U V2 = 54 km/4. Tlaccaxup B IEPBOM TOE37€
3aMeyYaeT, YTO BTOPOH MOE3/1 MPOXOJUT MUMO HEro B TeueHue BpeMeHH t = 6 ¢. Kakopa juymHa BToporo moesna?

3. Touka OBUIKETCA IO OKPYKHOCTH paguycoM 20 cM C IIOCTOSHHBIM TaHTeHIHAIbHBEIM ycKopeHueM 5 m/c?. Uepes kakoe
BpeMsI ITOCTIC Havasa JBIDKCHUS HOPMAJIbHOE YCKOPEHUE TOYKU OyIET paBHO TAHTCHIUATLHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakIOHHOW MITIOCKOCTH AJWHOW 13 M M BBICOTOW 5 M JIEKHUT Tpy3 Maccoit 26 kr. Koaddumuent tpenus pasen 0,5.
Kakyro cuiry Hago NMPUIIOKHUTH K TPy3y BJOJb 3TOW IUIOCKOCTH, YTOOBI BTAIINTH Tpy3? UTOOBI CTAlUTh IPy3 C 3TOH
IUTOCKOCTH?

IMoesn maccoii 500 T ABMKETCS paBHO3aMEIJICHHO IPH TOPMOXKXECHHUH, TIPH 3TOM €r0 CKOPOCTh YMEHBINACTCS B TedeHue 1
MuH oT 40 1o 28 km/4. HaliTu ciiry TOpMOXCHHSI.

Teno CKONB3UT 10 HAKIOHHOU IIOCKOCTH COCTaBsiomiel ¢ ropusontom yron 45°, TIpoiins paccrosnue 36,4 ¢M Teno
npuodpereT ckopocTh 2 M/c. UeMy paBeH K03 (GHULHEHT TPEHUS Tela O MIOCKOCTh?

Opyaue, *KeCcTKO 3aKpeIyIeHHOE Ha JKeJIe3HOJOPOXKHOW miiardopme, MPOU3BOAUT BHICTPEN BJOJb IMOJOTHA JKENE3HOM
noporu nof yraom o = 30° k muHuK Topu3oHTa. OMpenenuTh CKOPOCTh Uy OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocThio U1 = 480 m/c. Macca miathopMBbl ¢ OpyAreM u CHapsaaMu my = 18 T, Macca cHapsaa mi = 60 Kr.

[ap maccoit m1 = 3 Kr JBMIKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAJIKMBAETCS C MOKOSIIIMMCS [IapOM MacCod mz = 5 Kr.
Kakas pabora Oymer coBeplueHa mpu JgeopManuy miapoB? Ypap cyurtath aOCOJNIOTHO HEYNPYIUM, NPSIMBIM,
LEHTPAIBHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOJIALIEH YEPE3 €ET0 CEPEMHY, COMTIACHO ypaBHEHUIO @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. OnpeaenuTs Bpalaroiuii MOMeHT M, aedcTByIOmuil Ha CTepkKeHb Yepes Bpems t = 2 ¢ mocJie
Hayaya BpalleHMs, €CIIM MOMEHT UHepIUHU cTepxHs J = 0,048 kr-M?,

Ha xparo miaropMsl B BUJIE JMCKa, BPAIIAKOIIECS 0 MHEPIMM BOKPYT BEPTUKAIBHON OCH C YacTOTOM N1 = 8 MuH 7,
cTouT yenoBek Maccorr my = 70 xr. Korma genmoBek meperien B EHTp IUIaTGOPMBI, OHA CTajla BpAIlaThCs ¢ YACTOTON Ny =
10 mun 1. Onpenenuts Maccy m2 mwiatGopmbl. MOMEHT MHEPIIUH YENOBEKA PACCUMTHIBATE KaK JUIS MATEPUATBHON TOUKH.
Touka coBepiuaeT rapMoHUYeckue konebanus X = A sin ot, rme A = 5 cm, ® = 2 ¢’>. B MOMeHT BpeMeHH, KOIa TOuKa
obnamana moteHManbHOM sHeprueit 0,7 M/, Ha Hee AelicTBOBaia Bo3Bpalaromas cuia B 5 MmH. Hafitu 3ToT MOMEHT
BPEMEHHU.

2.2.2 TlpumepsI 3a1a4. 2 ceMecTp

TT1oma b NIACTHHEI CITFOASHOTO KOHAeHcaTopa 36 cM2, TonmuHa ci1os qusnekTpuka 0,14 cM. BEIYUCIMTEL eMKOCTD, 3apsi

W SHEPTHIO KOHACHCATOPa, €CIIM Pa3HOCTh MOTEHINAIOB Ha ero ookmanakax 300 B, €cuom = 2,1.
JIBa OQMHAKOBO 3apsDKCHHBIX INApHKa IMOJBEIICHBI B OJHOM TOYKE HA HHUTAX OJMHAKOBOW UIMHBL Ilpnm »TOM HHUTH

pasorumch Ha yrona O. [lapuku nmorpyskaror B Macio. KakoBa mioTHOCTs P Macia, €CIIM YToJl pacXOXICHUS HUTEH Mpu
NOTPY)XEHHH B Macjlo ocTaeTcs HemsmMeHHbIM? IInoTHocTh Marepuana mapukoB p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMUIIAEMOCTh Maciia € = 2,2.

YeTblpe JaMmbl, pacCUUTaHHbIE Ha HanpsbkeHue 3 B u cumry Toka 0,3 A, Haj0 MOJKITIOYUTH NMapaJlIedbHO M MUTATh OT
MCTOYHMKA HanpsbkeHus 5,4 B. Pe3nctop kakoro compoTuBieHNs HAZ0 BKJIIOYHATH MOCIEA0BATEIHHO JIaMItam?
Awmnepmetp umeer conportusiieHue 0,02 Om. Ero mkana paccuurana Ha 1,2 A. IILlyHT kakoro compoTHUBJEHHUSI HaJ0
MIOCTAaBUTh K aMIIEPMETPY, YTOOBI MOKHO OBLIO M3MEPSITh TOKH CHIION /10 6 A?

OnHopoHOe MarHuTHOe mnoJie ¢ uuaykuue 200 MTa geiicTByeT Ha MOMEUIEHHbIM B HEr0 MPOBOAHUK UIMHOM 50 cM ¢
cuoii 0,7 MH. Onpenenute cuily TOKa B IPOBOJHHUKE, €CIIH YTOJI MEX/Ty HalpaBJIeHUEM TOKa U MHAYKIHEH MarHUTHOTO
noJist pasen 45°.

KBagpaTHas pamMka momenieHa B OJHOPOAHOE MarHUTHoe Imoje. HopMmanh K IUIOCKOCTH pPaMKH COCTaBISIET C
HanpasjieHueM MarduTHOro nosis yros 60°. Cropona pamku 19 cm. Onpesieure MHAYKIUIO MarHUTHOTO TOJIS, €CIIH
W3BECTHO, uTO cpeanee 3HaueHue DJIC MHAYKIHMK, BO3HUKAIONIEH B paMKe MpH BBIKItoueHUU 1ojs B teduenue 0,01 c,
paBHo 50 MB.

MarHuTHbI MOTOK, MPOHU3BIBAIOIIMNA 3aMKHYTBIA MPOBOJIOYHBIH KOHTYp ¢ conpoTuBieHueM 0,5 OM, paBHOMEPHO
yBemmumicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsn mpomren 3a 3To BpeMs depe3 IoNepeyHoe CeueHHe MPOBOJHUKA TPU
paBHOMEPHOM U3MeHeHuH noTtoka. Cuna Toka, 9/1C — HOCTOSIHHBL

Karymika ¢ seje3HbIM cepedHnkoM cedenreM 20 cm? umeeT HHAYKTHBHOCTD 2-1072 ', Kakoa qomkHa GbITh CHIA TOKA,
4TOOBI HHAYKIMSA TIONA B cepaeunnke 6uta 107 To, uncio Butkos pasro 1000?
Paccrosinue L ot mieneit 1o skpana B onbiTe FOHra paBno 1 M. OnpeaenuTs pacCTOsSHUE MEXKAY LIEISIMU, €CIIU Ha OTPE3Ke

nmEoH 1 = 1 cm yknagsiaerces N = 10 TeMHBIX HHTEP(GEPEHIMOHHEIX M0JI0C. JlmHa BOHEL A = 0,7 MKM.

Ha nnenky u3 rnunepuna tonmuaoi 0,3 MxM magaet Oensiii cBet. Kakum OyneT kazaThes LBET IUICHKU B OTPAKEHHOM
CBETE, €CIIU YToJI NaJeHus Tyden 45°7

Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pelInTh TU(pakInoHHas pelIeTKa IIMPUHON 2 CM U NTEPUOJIOM 5 MKM B 00JacTH
KpacHBIX J1y4ueii (A = 0,7 MKM) B CIEKTPE BTOPOTO MOpsiaKa?

EcrecTBeHHBI CBET MagaeT Ha IOBEPXHOCTh IUIJIEKTPUKA IO YIJIOM HONHOW mnossipusanuu. Kosddunuent
nponyckanus ceeta paseH 0,915. Haiftu crenens nonsipusanuy IpeIoMICHHOTO JIy4a.

EcrecTBeHHBIN CBET MIPOXOIMT Yepe3 [Ba MOJSPU3aTOPa, Yol MEXK/1y IIIaBHBIMH IUIOCKOCTSIMH KOTOPBIX paBeH 45°. Bo
CKOJIbKO pPa3 YMEHBIIUTCS WHTEHCHBHOCTh CBETa IOCJIE MPOXOXISHHs ATOH cuctembl? CUnTaTh, UYTO KaXKIbIil
MOJISIPU3aTOp oTpakaeT u noriyomaet 10% magaromero Ha HUX CBETa.

Karon BakyymHOTO (hOTO3NMEMEHTa OCBEmIaeTCsl CBETOM ¢ JiuuHOW BOJHBI 0,405 MkM. DOTOTOK MpeKpariaercs Mmpu
3a/Iep KUBArOIIeH pa3HoCcTH oTeHuanoB 1,2 B. Haiitu paboTy BeIXo/1a 2JISKTPOHOB U3 KaToAA.

OIIK-1.3. [Mpumensier | OOyyaromuiics ymeer:

CCTECTBCHHOHAYYHBIC  METOJBI | MIPUMEHATh METOMABI TEOPETUYCCKOTO M IKCIEPHUMEHTAIBHOIO HCCIICAOBaHUS (DU3MYCCKHUX
TEOPETHYECKOTO U | OOBEKTOB, MPOILECCOB W SIBIICHHIA, MPOBOIUTH (PU3UUCCKUC DKCIICPHUMEHTHI [0 3aJaHHOW
IKCICPUMECHTAIBLHOTO METOJIMKE U 00pabaThIBaTh MX PE3YJILTATHI




HACCIIEI0OBAHNS 00BEKTOB,
MIPOIIECCOB, SIBJICHWM, MPOBOIUT
SKCHEPUMEHTHl 1O  3aJlaHHOU
METOIHKE u aHAIM3UPYET
pe3yIabTaTH

a)

c)
d)

€)

b)
c)
d)
e)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpolmen MOJOBUHY OKPYXHOCTH paguycoM 1,5 kM 3a 0,5 gaca. [Ipu 3ToM MOIynab CpemHEro BEKTopa
CKOPOCTH TIEIIEX0/1a PABCH

3,0 kM/g

4,0 km/4

5,0 KM/4

6,0 kM/g

7,0 km/g

2. Hebomnpmoe Temo (MaTepuaibHYIO TOUKY) Opocmin mox yrioM 30° K TOPHU3OHTY ¢ HadalbHOW CKOpocThio 20 M/C
Yepes Kakoe BpeMs TEJO JIOCTUTHET Bbiciel Touku? [Tpunsts g=10 m/c?

0,1lc

0,2c

05¢c

lc

2¢

3. Ilpwm BriIIOYEHHH DJIEKTPOABHIATENSI €0 POTOP HAYMHAET BPAILATHCS PAaBHOYCKOPEHHO C YIJIOBBIM YCKOPEHHEM

20 06/c?. CKOIBbKO 000pOTOB cleNacT poTop uepe3 1 CeKyHIy MOCie BKIOYCHUS IBUTATEIIS?
10
15
20
25
30

4. Tlanas ¢ BBICOTHI | M, rpy3 Maccoif 1 KI MOKET CaTh NPYkKHUHY KECTKOCThIO 2 -10° H/M Ha BenuuMHy, paBHYIO
0,1 c™m

0,2 cMm

2cMm

lcm

0,5 cm

5. Tenexka Maccoit 15 Kr ABIKETCS IO BOTHYTOMY MOCTY €O CKOpPOCcThio 10 M/c. B HIDKHE# ToUKe crita HOpMalbHOTO
JIaBJICHUSI TEJISKKN HA MOCT B/IBOE IIPEBOCXOMT CHITy TsDKecTH. [Ipn 5TOM pasnyc KpUBH3HBI MOCTA PaBeH

10m

15m

20 m

25m

30 m

6. Myxa maccoii 0,5 T, neTsIas co CKOpoCTbio 2 M/c, MOMAAaeT B MOABEIICHHBIH UKW JIUCT OymMaru mMaccoit 1,5 T.
Cpasy nocie CTONKHOBEHHsI CKOPOCTb ABHXKEHHS JIUCTA C IPUIMIIIEH K HEMY MyXOH COCTaBIIsSeT

2 m/c

1 m/c

0,5 m/c

0,2 M/c

0,1m/c

7. Hebomnpmoe Teno (MaTepuaIbHYI0 TOUYKY) MAacCOW 2 Kr, HAXOJSIIYIOCS Ha HEKOTOPOW BBICOTE HAJ MOBEPXHOCTHIO
3eMJIM M UMEIOIYI0 MOTEHIMAIbHYI0 dHepruio paBHyto 400 /I, OTIyCTHIH, TaK YTO Yepe3 HEKOTOPOe BPEeMs OHO
ymano Ha 3emiiio. YeMmy paBHa CKOPOCTH ATOTO Tejla B MOMEHT majieHus Ha 3emirto? ConpoTHBICHHEM BO3AyXa
npeHeopeyb.

1 m/c

5 M/c

10 m/c

20 m/c

40 m/c

8. Opnopoanblii auck paamyca 0,1 M, karsmuiics 0e3 NPOCKaJIb3bIBAHMS IO T'OPU30OHTAJIBHOM IMOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TIOTaast Ha HAKJIOHHBIA yIaCTOK, TOJHUMAETCS Ha BEICOTY

25M

1wm




c) 05m
d 04wm
e) 02m

9. Haiigure uncio cremeHei cBOOOBI MOJIEKYII MICATBHOTO T'a3a, €CIIH BCS YHEPTHS €T0 TEIUIOBOTO IBIKCHUS
MIPUXOIHTCS Ha MOCTYMATEIFHOE IBIKCHHE MOJICKYIT

a) 3

b) 4

c) 5

d) 6

e) 7

10. B nByx OAMHAKOBHIX OayUIOHAX HAXOAWUTCS KHCIOPOA IMOJ OIMHAKOBHIM [AaBJICHHEM P W OJHOW M TOH Xe

temnepatypoii T. Ilocme Toro, kak ra3 u3 mepBoro OayyioHa MOJHOCTHIO IepeKavyaar BO BTOPOW OaljioH W TOCKe
9TOTO TIOBBICHIIM TEMITEpaTypy B 1,5 pasa, maBieHHe BO BTOPOM OaJIOHE CTaNO PaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 IlpuMepbl TECTOBBIX 3a/1aHUH. 2 ceMecTp

KosebarenbHblll KOHTYpP C MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET AIeKTpoeMKocTh C = 25 MKk®D, WHAYKTUBHOCTh
L = 0,01 I'n. MakcumansHas cuia Toka B kKoHType 0,1 A. MakcuManbHOE HalpsDKCHHE Ha KaTYIIKEe paBHO
a 1B

b) 2B

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

[psimoit mpoBox anmuuo# L = 40 cM IBMKETCS B OJHOPOJIHOM MArHUTHOM II0JIE CO CKOPOCTBIO ¥ = 5 u/c mepneHIuKyIIpHO
JMHUAM HHAYKIUU. Pa3HOCTh MOTEHIMATIOB MKy KOHIIaMu IpoBoja u = 0,6 B. MHaykuus B MarHUTHOTO MOJIs paBHA

a) 0,12 Tn
b) 0,3Tn
c) 0,6Tn
d 1Tn

e) 5Tn

Pe3onancHas yactoTa BEIHYKIaromei rapmorndeckoit 3/1C B konebaTeIbHOM KOHTYpE, IIPH KOTOPOH aMILIUTY/ja CHITBI TOKa
MakKCHMaJlbHa, PaBHA Wye; = 200 ¢l. YeMmy paBHa MHIYKTHBHOCTH KATYLIKH B KOJEOAaTeIbHOM KOHTYpE, €Cid €MKOCTh
KOHJICHCATOPA PABHA C — 5 nxeD 7

a) 1Im
b) 2Tm
¢) 3I'm
d 5Tm
e) 10TH

TToTOK BEKTOPA 3JICKTPUICCKON HHAYKIIUH (IJCKTPUIESCKOTO CMEIEHHS) Yepe3 CHEpUIEeCKYIO MOBEPXHOCTh, OXBATHIBAIOILYIO
TOYCUHBIC 3aPsIbI ( = 2 uK1, d, = 3 uK1, Oz =~ 2 uK, paBeH

8 1-107° 5
b) 2-107° 3
0 3-107° %5
d) 7-107° 5
e) OE—; '

TemnepaTypa abCOMIOTHO YEPHOTO TeNa YMEHBIIMIACH B 2 pa3za. Kak H3MeHHIaCh €ro SHepreTuuecKasi CBETHMOCTb
a) Ysemuuuiach B 16 pa3

b) Veenuumnace B 2 paza

C) VYBemuumiach B 4 pasa

d) VYwmensmmnace B 2 pasa

€) VYwmensmuiaceh B 16 pa3s

Kpacuas rpanuma Gportosddexra s HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMAIbHOE 3HAYCHHE SHEPTUH
(hoToHa, BeB3BIBarOmeEro Gotodddexr. OTBeT Aath B 3B.

a) 1,27sB

b) 3,115B




c)
d)

€)

®dotoH pacceszicss non yraom O = 60° Ha TepBOHAYAILHO TOKOWBIIEMCS 3JIeKTpoHe. OmpenenuTh HadyalbHYI0 SHEPTHIO
(hoToHa, eci [UTHHA BOJHBI pPaccesHHOTO (JOTOHA OKa3ajach PaBHOM KOMITOHOBCKOI uinHe BOTHBL. OTBET naTh B MaB.

a)
b)
c)
d)
e)

5,353B
9,21 5B
12,43 5B

0,31 MsB
0,61 MsB
0,84 M>B
1,02 MaB
2,25 MaB

2.3 TunoBble 3aJaHUA /151 OLIeHKH HABBIKOB B KauecTBe 00pPa30BaTe/IbHOI0 pe3ybTaTa

HHAUKATOpa JOCTHIKCHUA

Kon n HanmMeHnoBanue OO0pa3oBaTenbHBIN PEe3yIbTaT

KOMIICTCHIINH

OIIK-1.2. Ilpumenser ocHOBHEIE | OOYJaIOLIMIACS BIaCCT:
TIOHSATHS ¥ 3aKOHBI €CTCCTBEHHBIX | HABBIKAMH TPUMEHEHUS OCHOBHBIX MOHSATHA M 3aKOHOB KJIACCHYECKOW M COBPEMEHHOW
HAyK JJIS PEUICHUS MPEIMETHO- | (PM3MKH AJIS pemIeHus MpeIMeTHO-TIPO(UITBHBIX 3a/1a9

npouIBHBIX 33139

2.3.1 Ilpumepsl 3aganmii. 1 cemecTp

[Ipu u3MepeHUH ATHHBI Tesla ObIJIO MPOBEICHO OAHO M3MEPEHHUE C MOMOIIbI0 MIJIITMMETPOBONW YICHUYECKOH THHEHKH.
I[Tpu 3TOM OBLTH TIONyYEHO 3HaUeHHe AIHHbI |= 22,3 cm. UeMy paBHa HHCTpyMEHTaIbHAS OTPEITHOCTh H3MEPEHHS?
[Tpu n3mepeHun JUIMHBI Teja ObLIO IPOBEAECHO OJTHO U3MEPEHHUE C MTOMOIIBIO IITAHTEHIIMPKYJIs, IIKAJIa HOHHYCa KOTOPOTO
umeer 10 memenwit. [Ipm sTom ObUTH TONydeHO 3HaueHWe MHBI [ = 22,7 mm. UeMy paBHa WHCTpYMCHTAJbHAs
HOTPEHIHOCTh U3MEpEeHHs?

o R o o
Pa,Z[I/IYCLI JABYX IIJIAHET OJWHAKOBOU IJIOTHOCTHU OTHOCATCS KakK R_l = 3 . Haiitu oTHOIICHHUE YCKOpCHUHA CBO60,I[H01"0
2

MaJicHNUA U Ha HOBCPXHOCTHU 3TUX IIJIAHET.
I[Ba MaTeMaTU4€CKUX MasATHHKa MacCcaMHu my = 0,1 Kr 1 m, = 0,05 KI' COBCpHIAIOT TAapMOHHWYCCKUC KoJiebaHus ¢

. o1
nepuogamu T; = 1 cu T, = 2 c. HaliTu OTHOLIEHUE JIMH UX HUTEH 1_1
2

[Mox nmeiictBuem momenTa cuibl 100 H-M, MaXxoBUK, NpeACTaBISAIOMUNA COOOW OAHOPOIHBIA NHUCK Maccod 20 Kr u
panuycom 1 M, mpuoOpeTaeT YyrioBoe YCKOPEHHE paBHOS .

B nByX oanHaKOBBIX 0aJIOHAX HAXOAUTCS KUCIOPOJ MOJ AaBIcHUEM 3 at™ U 5 atM. CHauana o6a OayutoHa coeInHILTH
MEXIy COOOH W BBIPDOBHSUIM JaBJICHHE B HUX NPHU IOCTOSHHON Temmeparype T, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIN B 2 pa3a, oOmiee AaBjcHHE B 0aJIOHAX CTajO PaBHBIM .

JlBa mpyxuHHBIX MasTHHKa Maccamu my = 0,01 xr u m, = 0,02 xr coBepmalOT TapMOHHYECKHE KOJEOaHUSI C

. k
neprogamu T; = 1 cu T, = 2 c. Haiitu oTHOmEeHNe K03(p(HUIIMEHTOB KECTKOCTH MX MPYKUH k—1
2

Tpy>XUHHBIA ¢ MacCcoit M U KECTKOCThIO PYKUHBI K coBepimaet koseGanust ¢ epruogoM T . Uemy Oyzmer paBeH mepuos
KosiebaHuH, eclTi Maccy YMEHBITUTH B 4 paza?

2.3.2 Ilpumepsl 3aJaHMii. 2 ceMecTp

Ha yuactke HeogHOpoaHOM 1enu, coaepxaiiel conporusienuss Ry = 3 Om, R, =9 Owm u ucrounuk ¢ SAC € = 6 B,

BHYTPCHHEC COIMPOTUBJICHUE KOTOpPOIo HpCHe6p€)KI/IMO Maio, TEUET TOK I1=14
4 R £ R, B
e B o | R
I

[Tpu 5TOM pa3sHOCTH MOTEHINANIOB MEXy TOUKaMHu A u B paBHa

Barapes 3amkHyTa Ha peoctar. [Ipn yBenMueHU COPOTUBIICHHS peocTara B 4 pa3a HaNPsDKCHHWE HA HEM YBEJIMYMBACTCS
¢ 2 B 5o 4 B. IIpu atom D/IC Garapeu paBHa .




TouedHBI 3apsA g CO3MACT B OKPYXKAIOMIEM IIPOCTPAHCTBE AIIEKTPOCTATUYECKOE II0JIe, MOMYIh HAMPSKCHHOCTH

2 B
KOTOPOTO 3aBHCHUT OT PACCTOAHHSA 710 3apsiia 0 3aKoHy E = — —. UeMy paBHa pasHOCTb IOTCHIHATIOB ¢, — @ MEXKIY
M

TOYKaMHu A ¥ BHaXOISIIIUMUCS OT 3apsiia Ha PacCTOSHUAX 1y = 1 MU 75 = 2 M COOTBETCTBEHHO?

4. Tlo ToHKOMY IIPOBOIY TeueT TOK /. IHAYKIMs MarHUTHOTO TOJIS B IEHTPE MOIYKOJIbIIAa pagiycoM R paBHa
I
0

5. Drektpon 3apsyioM —e, o0nanas KMHETHYECKOW DHEprHed, paBHOM Ej , NBIKETCS MO OKPYKHOCTH B OJHOPOJHOM
MarHMTHOM I10JI€ C MHIyKuuei B. Pannyc okpy>KHOCTH IIpH 3TOM paBeH /

6. KonebatenbHblit KOHTYp UMeeT eMKOCTh | MK® n unaykTuBHOCTH 100 MK['H. Kakomy yciioBHIO OKHO YJOBIETBOPSTH
COIPOTHUBJICHHE KOHTYpa, YTOOBI B HEM MOTJIM IPOUCXOIUTH 3aTyXarolie TapMOHUYECKHE KOJIeOaHus?

7. Conenonn mmuHOM [ = 1M, nuamerp KOTOPOrO Mall MO CpaBHEHHIO ¢ ero muuHO#, mmeer N = 1000 BHUTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPHU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIUT TOK [ = 2 A, paBHa

8. PaccrosHue Mexmy cOCeIHMMH MakCHMyMaMH IIPU JUIMHE CBETOBOI BOJHBI, paBHOH A, B ombiTe FOHra pasao 0.1 MMm.
Yemy Oyner paBHO pacCTOSHHE MEX/y BTOPBIM M 4€TBEPTHIM MaKCUMYMOM IIpHU JUITMHE BOJHBI 217

9. B ombite lOHra paccrosinue Mexay meisiMi 1 MM, pacCcTOsSTHUE OT UCTOYHHKOB JI0 9KpaHa 3 M, IIMPHHA [I0JI0C Ha SKpaHe
1,5 mM. HaiiT 1yinHy cBETOBOM BOJIHBEI.

10. Yemy paBHa MmocTosiHHAsI TU(PPAKIIMOHHON pemETKY, eciid Ha 1 MM e€ jmHbI conepxutcs 200 mTpuxoB?

11. Temneparypa aOCOIIOTHO YEPHOTO Tella yMEHbIIMIAch B 2 pa3a. Kak n3aMeHmnach ero sHepreTuieckasi CBeTUMOCTb?

12. Dueprus (OTOHA, COOTBETCTBYIOMIAs KpacHOU rpanuie potodpdekra, ais kanus pasna 7,2 - 107° k. Onpenenure
MaKCHMaJIbHYI0 KHHETHYECKYIO0 SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaJUl MafaeT CBET, JHEPrHsi (POTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [pumenser | OOyJaroLIHiics BIageeT:

€CTECTBEHHOHAy4YHbIE  METOABI | HABBIKAMU NPUMEHEHHS METOJOB TEOPETHUECKOTO M 3KCIICPUMEHTAIBHOTO HCCIIEIOBAHHS
TEOPETHIECKOTO 1 | QU3NYEeCKUX OOBEKTOB, IPOIECCOB W SIBICHWH, HABBIKAMH MPOBEICHUS (U3HUECKUX
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTOB TI0 3aJJaHHONH METOANKE M 00pabaThIBaTh UX PE3yIbTATHI

HCCIIEIOBaHUS 00BEKTOB,

MIPOLIECCOB, SIBJICHUH, MPOBOJUT
SKCIEpPUMEHTBHl [0  3aJaHHOM
METOUKE u aHaJIM3UPYET

pe3yIbpTaThl
2.3.3 Ilpumepsl 3aganumii. 1 cemecTp

1.  Ilpu u3MepeHUH IJIUHBI Tesla ObLIM ONpPEEsICHBI Clly4aiiHasi MOrpelHocTh Ax,, = 4 MM ¥ NpUOOpHas MOrPEIIHOCTh
Ax,, = 3 Mm. Uemy 1Ipu 9TOM paBHA MOJYIIMPUHA TOBEPUTENBHOTO BEPOSITHOCTU MHTEPBAIA?

2. Tlpu m3amepeHunu nuaMeTpa mapuka Obi1o IpoBeaeHo 3 u3Mepenus. [Ipu 3ToM ObUTH ToNTyYeHbl 3 3HAYCHUS JIMHBL ~ dq =
09mM, d, = 1,1mMM 1 d3 = 1,0MM. Uemy npuOIU3UTENBHO paBHA CPEHSIS KBaApaTHiHAas OIIHOKa H3MEpeHUIt?

3. Ilpwm u3mepeHun JUIMHBI IpeiMeTa ObII0 TpoBeIeHO 5 n3Mepenuil. [Ipu 3ToM OblIH oTydeHs! 3 3HaYeHUs JUIMHBL [ =
8,1mm, [, = 8,0mm, I3 =8,0 mm, [, = 8,0 MM u lg = 7,9MM. UeMy npHOIU3UTENIFHO paBHA CPETHsS KBaapaTHIHAS
omuOKa n3MepeHuit?

4. Bo ckoibKO pa3 U3MEHHUTCS] YCKOPEHHE CBOOOIHOTO Ma/IeHHs], €CIIM YAAJIUTHCS OT HOBEPXHOCTH 3EMIIM Ha pacCTOsSHHUE,
paBHOe paauycy 3emun?

5. Tlepmox MaTeMaTHYECKOro MasiTHUKA Ha MMOBEPXHOCTH 3eMiH paBeH 4 ¢. Kakum OyzmeT meproa 3Toro MasTHHKA, €CITH
€ro MOMECTUTH B JIU(DT, KOTOPBIN ABMKETCS BHU3 ¢ yckopeHuem 0,84 g?

6. OpHopoasblii auck Maccel m = 1 kr u paauyca R = 1 M KatuTcs MO TOPU3OHTAIbHOW MOBEPXHOCTH CO CKOPOCTBHIO
V =1 m/c 6e3 mpockanb3biBaHUs. HaliiuTe KHHETHYECKYIO SHEPTHUIO ATOTO JHCKA.

7. 1lapux nuamerpoM d, IBMKETCS B )KHJIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO VU, TIPH 3TOM Ha HEro JEHCTBYET CHJla BS3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT K€ MIapHK OyIeT IBUTaThCs B )KUAKOCTH C BI3KOCTBIO 27 CO CKOPOCTHIO
2
3

8. TI'pysuk maccel m = 1 kr coBepiaeT cOOCTBEHHBIE 3aTyXalollUe KoJieOaHWs Ha IMpPYKHUHKE KECTKOCTH Kk = 2 " o

3akony x(t) = Aexp(—pt) cos (wt + %) , e A=0,0lm, $=0,1c', w=2c!. Haiitru norapudpmudeckuii

JACKPCEMCHT 3aTyXaHU4.

2.3.4 Tlpumepsbl 3aJaHMIi. 2 ceMecTp




1. Koanexrpuueckoi cxeme, COCTOSIIEH U3 IBYX PE3UCTOPOB U MICTOYHHUKA TOKA, OIKITIOYCHBI 1BA HACATBHBIX BOIBTMETPA.

[Noxazanus nepBoro BombT™MeTpa V; pasao 20 B. Uto mokaseiBaet BTopoii BombT™meTp V,?

2. Yemy paBHO comnpoTuBieHue nenu, ecam R, = 1 0Om, R, = 3 Om, R, = 1 Om? — Ry R, -

3. ManeHpKkuil mIapyuK UMeEeT 3apsij ¢ U CO3/aeT B TOYKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
M0JIe HAIpPSHKEHHOCTHIO, paBHOI mo mMoaymio E. Illapuk NOMOMHUTENBHO 3apsiAMiIM U €ro 3apsj CTal paBeH 2q. UYemy
CTajla paBHA HaMpPsKEHHOCTh 3JIEKTPOCTATUYECKOT0 MOJIsI 3TOrO IIapHUKa B TOUKE HA PACCTOSHUU 270T Hero?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BUTKOB, 1O Hel
MPOTEKaeT TOK, CHJIOW [, MpW STOM MarHMUTHas WHAYKIMSA B IIEHTPE TakoW KaTymKd paBHa B,. Uemy Oyzer paBHa
MarHuTHas HHAYKIOHS B LEHTPE KATYIIKH, €CIH YBEJIUINUTh KOIMIECTBO BUTKOB B HEH B 2 pa3a, a TOK, IPOTEKAIONINH B
HEll YMEHBUIUTD B 2 pa3a?

5. 3apspkeHHast 4acTHIA ABI)KETCS B OJHOPOJHOM MarHUTHOM HOJIE IO OKPY)KHOCTH, paaunyca R. B HexkoTopbIif MOMEHT
BpEMEHN HHIYKIMI0O MarHUTHOTO TOJS YMEHBIIWIM B 3 pasa. KakoB craj pajuyc OKpYXHOCTH, IO KOTOpPOH craja
JIBUTaThCS YacTHLA?

6. KosebaTenbHblii KOHTYp MMEET JTOOPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEpTrHUs BBIHYKACHHBIX KoJeOaHUH B TAKOM KOHTYpe 3a nepuoj?

(2
7. JIBa 3MeKTpoHa BpalIAlOTCA B OJHOPOAHOM MarHUTHOM mose. Eciiu nx cKOpoCTH OTHOCATCS Kak u—l = 2, TO OTHOILICHHE
2

R
UX pajilyCoOB BpPaLICHU R—l paBHO
2

8. Kak m3MmeHuTCs paccrosiHUE MeXIy HHTep(EepeHLUUOHHBIMU TonocamMu B ombiTe HOHra, ecim paccTOsSHUE MEXIY
9KpaHaMH YBEJIUYUTH B 2 paza?

9. B omprte FOHra mmaa Boiael nm3Menmnachk ¢ 600 am Ha 400 aM. Kak n3MeHHIach MUpPHHA TOJIOC HA SKpaHe?

10. Tlepwon audpaxkumoHHOW pemetkd paBeH d. Kak H3MEHUTCS pacCTOSIHUE MEXIy TJIAaBHBIMH MaKCUMyMaMHu IIpH
Judpakiuy cBeTa Ha JU(GPAKIHMOHHON pelleTke Mpu HeOONBIINX yriiax JU(pPaKIMHU, ecd Neprol NHPpPaKIMOHHOH
perieTku OyaeT paBeH 2d, a MOJIOXEHUE MEXKY PELICTKOH U SKPAHOM He NU3MEHHTCS?

11. Kak u3MeHuIach TemrepaTypa YepHOTO Teja, €CJIM JIJIMHA BOJIHBI, COOTBETCTBYIONIAS MAKCUMYMY €TI0 CIEKTPalIbHOMI
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak ObUTa M3MEHEHA 4acTOTa CBETa, €CJIM MaKCUMaJIbHAsI CKOPOCTh 3JICKTPOHOB mpu GoToddhdhexre Bozpocia B 3 paza?
PaboToii BEIXO/a 2JIEKTPOHOB U3 MeTajlla IPeHeOpeyb.

2.4 TlepeyeHb BONPOCOB AJ151 MOATOTOBKH 00y4AIOIIMXCSA K MPOMEKYTOYHOI aTTecTallnU
1 cemectp

1. Cuctema otcueta. [IpolineHHBIH MyTh U NepeMeIieHne. Pamunyc BEeKTOp, BEKTOp CKOPOCTH, BEKTOP YCKOPEHHS U CBA3b

Mex Ty HUMH. CpeHsIst CKOPOCTh U cpellHee YCKOpeHne. TaHreHIaIbHOe 1 HOPMATbHOE YCKOPEHHS U X CBSI3b CO CKOPOCTBIO.

2. JIBMKeHHEe YaCTHIIBI [0 OKPYKHOCTH. BEKTOpHI yrita moBopoTa, YriioBOil CKOPOCTH U YIJIOBOrO ycKopeHus. CBsi3b MEXKIY

YTJIOBBIMHU U JIMHCHHBIMHM BEJIMYUHAMHU.

3. Ilepsiit 3akon Herotona. [lonsarue maccel. Bropoii 3akoH Hetotona. Ilonstue cuibl. Cioxxenue cwi. Tperuid 3aKoH

Herotona. FpaHI/IIII)I NPUMEHUMOCTU KJIaCCUYCCKOTO crioco0a onucaHus JABHXXCHUSA 4YaCTHUII.

CHJIBI.

4. OCHOBHBIE CHIIBI B MEXAHUKE: CHUIIBI BCEMHUPHOI'O TATOTCHHSA, CHJIbI TPEHUA CKOJIbKCHUS, CUJIbI COIPOTHUBJICHUS, YIIPYTUC

. 3aKOH U3MEHEHUS U COXpaHEHUsI UMITYJIbca MEXaHUYECKON CUCTEMBI.

. lleatp macc. OCHOBHO# 3aKOH MOCTYMATEIHHOTO JBMKCHHS [IEHTPA Macc.

. YpaBHEHUE IBUKEHUS TeJla IEPEMEHHON MaCChI.

. 3aKOH M3MEHEHUS KHHETHIECKOM YHepTruu cucTeMsl. PaboTa M MOIITHOCTB.

. KoncepBaTtuBHBIE (TOTEHIIMAIBHBIC) 1 HEKOHCEpBAaTUBHBIC CHIIBI. [loTeHnansHast sHeprus. CBA3b MEXTy NOTCHIIMATBHOM

© 00 ~NO 01

SHEpruei u CHION.

10. 3akoH U3MEHEHHUSI ¥ COXPAHEHHUS TOJTHON MEXaHMYECKOW SHEPIHU CUCTEMBI.
11. MOMEHT UMITyJIbCa MATEPHUATBHOW TOYKA. MOMEHT UMIIYJIbCA MEXaHUYCCKOW CHUCTeMbl. MOMEHT Cwibl. MOMEHT

UMITyJIbCa U MOMCHT CUJIbl OTHOCUTCJILHO OCH.

12. 3aKoH U3MEHEHHUS 1 COXPAHEHHSI MOMEHTA UMITyJIbCa MEXaHUUECKOI CUCTEMBI.
13. llenTpanpHOE CTOJKHOBEHHE ABYX 4YacTull. AOCOIIOTHO yHpyroe m aOCOJIIOTHO HEyHpyroe crojkHoBeHue. CkopocTu

qacTul 1I10CJIC CTOJIKHOBCHMUS.

14. OCHOBHO 3aKOH BpalaTCJIbHOI'O ABUKCHUSA TBEPAOI'O T€JIa BOKPYT HeHOﬂBH)KHOﬁ OCH.




15. Onpenenenne MmomeHT nHepuuu. Teopema IlITeitnepa.

16. MOMEHT HHEPLUH TOHKOTO CTEPXKHS OTHOCHTEIBHO OCH, EPIIEHUKYIIPHON CTEPIKHIO.

17. MOMEHT MHEpIUH OJHOPOIHOTO IMCKA, OTHOCUTEIBHO OCH, IEPHEHINKYIIIPHON INIOCKOCTH IUCKA U IMPOXOAAIIEH depe3
€ro LEHTP.

18. MoMEHT HHEPIIMU OAHOPOAHOTO MIapa, OTHOCUTEIBHO OCH, IIPOXOSIICH Yepe3 ero LIEeHTP.

19. Kunernueckas sHEprys BpallaTeIbHOTO IBH)KEHHS TBEPJIOTO Tea.

20. NneanpHas sxunkocTs. CTaMOHapHOE TEUCHUE HJICalIbHOM JKUIKOCTH. Y paBHeHue bepuymn. Bsiskas sxunkocts. Cuitsl
BHYTPEHHETO TPEHUSI.

21. Mlpunnun otHocutenbHocTH [anmnes. IlpeoOpasoBanmst ["anmunes. [IpuHIMI OTHOCHTENBHOCTH B PENISITHBUCTCKOM
Mmexanuke. [IpeoOpazoBanus JlopeHna a1 KOOPIUHAT U BPEMEHH U UX CIIEICTBUSL.

22. Pensruuctckuil umnyisc. [loiHas sHeprust yacTubl. JJMHAMUYECKUE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pH3HKE.

23. lebopmanisi TIPOAONBHOTO pacTsKeHHs (CkaTusi) TBepmoro Tema. Hampspkenme. OTHOCHUTENBHOE YUIMHCHHE.
Koaddumument ynpyrocta. Mozaymns FOnra. 3akon ['yka st pactsokenus (cxatust). Jedopmanus ciBura TBEpIOro Tema.

24. Ompenenenne KoneOaHWH B MEXaHHYECKOW cucreMe. [apMoHMYeckne KojeOaHHS. YpaBHEHHE TapMOHHYECKHX
KoJIeOaHUH | ero pemeHne. [ 'eoMerprdaeckas HHTEPIPETAINS TAPMOHIIECKUX KOJIeOaHHH.

25. @opmyna CIOXKECHUS ABYX TAPMOHUIECKUX KOICOaHUH.

26. [Ipy>XuHHBIA ¥ MaTeMaTHYECKUH MasTHUKH.

27. ®duznyecknii MasTHUK.

28. YpaBHEeHUE 3aTyXarOLIIX TAPMOHUYECKHX KoJIe0aHuil 1 ero peuieHue. Y cJI0OBUE CYIECTBOBaHHS 3aTyXalOIMX KOJIeOaHu.
XapakTepuCTHKU 3aTyXalolluX KojieOaHuil: yactora, nepuoi, kKod(QGHULUNEHT 3aTyXaHHsl, JOrapupMUUECKU JEKPEMEHT 3aTyXaHUs,
JIOOPOTHOCTS.

29. YpaBHEeHUE BBIHYK/ICHHBIX KOJICOAHHUH 1OJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEIITHEH CHIIBI M €r0 PeLIeHUeE.

30. SIBnenune pe3oHaHca. Pe3oHaHcHas gacToTa.

31. Bonnosele aBmxenust. [Inockas cuHyconnanbpHas BoiHa. berymue u crosdue BomHbl. YacToTa, AIMHA BOJIHBI, BOJTHOBOM
BEKTOD, (pa30Bast CKOPOCTb.

32. [lpeamer TepMonuHaMHKHA. OCHOBHBIE TOHATHS W OIpEACICHHS TEPMOAWMHAMUKM  (MAaKpPOCKOIHMYECKas CHCTEMa,
BHYTPEHHHE ¥ BHEIIHUE NApaMETPbl, COCTOSHHUE, PABHOBECHE, PABHOBECHBIC M HEPABHOBECHBIE COCTOSIHUS, ITPOIIECC, PABHOBECHBIC
HEPaBHOBECHBIC ITPOIIECCHI).

33. O6uiee Havasao TepMogrHaMUKHU. [ToHsATHE SMIMPUYECKON TeMIIepaTypBbI.

34. OcHOBHBIE NOJIOKEHHSI KHHETHYECKOW TEOPUH HJIealbHOTO Ta3a. Y paBHEHHE KHHETHYECKOI TEOPUH I'a30B IS IaBICHHUS.

35. Pacnipenenenue SHEPIUU MOJICKYJI IO CTEIICHSM CBOOO/IBI.

36. 3akoH MakcBeia 0 pacnpeelieHny MOJIEKYJI HJIeajbHOTO Ta3a 10 CKOPOCTSIM M DHEPIHSM TEIUIOBOTO JBHUKECHHS.

37. Bapomerpuueckas popmyna. Pactipenenenue bonbimana.

38. BHyTpeHHss 3Heprus TepMoAWHaMHuYeckoil cucrembl. IlepBoe Hawano TtepmoguHamuku. Popmyna i pabOTHI
neaNIbHOTO rasa. ['pagudeckoe npencTaBieHne paboThI rasa.

39. TenyoeMKOCTb TePMOANHAMUYECKON CHCTEMBI. Y IeNIbHAsl U MOJISIPHAS TEIUIOEMKOCTH. TeII0eMKOCTh B H30XOPHIECKOM
1 1300apHUECKOM IPOLIECCax M CBSI3b MEKAY HUMH. BHYyTpeHHsI SHEpTrHs HJIeaJbHOTO Ta3a.

40. Annabaruueckuii mporiecc 1 ero ypaBHeHue. Pabora ra3a npu agnadaTHdeckoM mporecce.

41. TTomuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VineanbHplii M pealibHbIi Ta3pl. YpaBHeHuss MenneneeBa-Kianeiipona u Ban-nep-Baanbca. BHyTtpeHHsiss sHeprus
peasnbHOrOo rasa.

43. Bropoe Ha4yaj0 TepMOJMHAMUKH B Pa3IMuHBIX (OPMYIHPOBKaX.

44. O6parumble U HeoOpaTumble mporecchl. [loHsaTue sHTponmu. CBoicTBa »HTpommu. DOPMYIUPOBKAa BTOPOTO Hadala
TEPMOAWHAMMKH C HCIIOJIb30BaHUEM MOHATHA HTponnu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Ternoeie MamuHbl. KT/ TemmoBol MalInHbL.

47. Inka Kapro. KIT/I nukna Kapuo. Teopema KapHo.

48. CraTrcTHYECKUH CMBICIT SHTPOIHH.

2 cemecTp

1. OnexTpuueckue 3apsabpl W UX cBOHCTBAa. 3akoH Kymona. HampspkeHHOCTH anekTpoctatuueckoro mois. [Tpumimm
CYTIEPIIO3UIINH HIIEKTPOCTATHUECKUX TOJIEH.

2. Teopema ['aycca [uIst 3JIEKTPOCTATHYECKOTO IMOJIS B BaAKyyMe.

3. IIpumenenue Teopemsl ['aycca k pacdeTy HEKOTOPBIX JIEKTPOCTATUUECKHX T0JIeH B BaKyyMe.

4. lupkynsinysi  BEKTOpa HANPSDKEHHOCTH — 3JIEKTPOCTATHYECKOTO  TOJIS. Teopema o 1upkymsun. IloreHmman
ANEKTPOCTATUIECKOTO MoJis. CBsI3b MOTEHIIUANA W HATIPSHKEHHOCTH.

5. DnexTpudeckuit tunoib. [lone qumos.

6. Jduanextpuku. [Tonspusanus nudanekTpukoB. Bekrop momspuzanuu. HampsykKeHHOCTH OIS B TUIJICKTPUKE.

7. Onexrpuueckoe cmemenue. Teopema ["aycca 1 BeKTOpa 3JIEKTPUIECKOTO CMEILCHUSI.

8. YcnoBus Ha rpaHuIle pa3ziena JBYX TUIICKTPUUCCKUX CPE/l.

9. [IpOBOIHUKY B AIEKTPOCTATUICCKOM IIOJIC.

10. DrekTpudeckast eMKOCTb YEAMHEHHOTO MPOBOAHNKA. KOoHAEeHCATOPbl. DIEKTPOEMKOCTh KOHJCHCATOPA.

11. DHeprus CUCTEMBI 3apsI0B, YEIUHEHHOTO MTPOBOAHUKA M KOHJCHCATOPA. DHEPTHUS JIEKTPOCTATHIESCKOTO ITOJIS.

12. DireKTpUYECKHiA TOK, CHJIa M IUIOTHOCTh TOKA.

13. 3akon Oma. CompoTHBIIeHHE MPOBOAHUKOB. PaboTa n MormHOCTh. 3akoH JIxoyis-JIeHna.

14. CropoHHME CHIIBL. DISKTPOABMKYIIAS CHUjla M HanpsbkeHne. 3akoH OMa JjIsl HeOAHOPOJHOTO YYacTKa e .

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IETICH.



16
17
18

. DJeKTponpoBoIHOCTh MeTautoB. Hocutenu Toka B Metamiax. HemocTaTouHOCTD KIIACCHYECKON AJIEKTPOHHON TEOPHH.
. DIEKTpUIECKH TOK B BaKyyMe. TepMO3JIeKTpOHHAS SMUCCHSI.
. YpoBenr ®@epmMu. DIeMEHTH 30HHOH TEOPHH KPHCTAIIOB. 30HHAS CTPYKTypa SHEPTETHYECKOTO CIIEKTPa AIICKTPOHOB

TBEPJIOro Tela.

19

. MarauTHOE TONIe W €ro XapakTepucTukd. MarnutHas wHAOyKnws. 3akoH buo-Caapa-Jlammaca. MarHuTHOE Iole

JBIOKyILErocs 3apsana. 3akoH Amnepa. Cuna Jlopenna.

20.
21,
22,
23.
24,
25.
26.
27.

LUPKYJIISIIN

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

TeopeMa 0 UPKYIALUY BEKTOpAa MATHUTHONW MHYKIIHH.

IToTok BexkTOpa MarHuTHOIN MHAYKLIUHU. Teopema ["aycca 1y BeKTopa MarHUTHON MHIYKIIHH.

MarautHoe 1oJsie COJICHOUIa U TOPOUAA.

Pabora o nepemMerieHn0 NPOBOTHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

OHeprust MarHUTHOT'O TIOJIA.

MarHuTHOE 1oJIe B BelleCTBe. SBIeHNne HaMarHU4MBaHus. BeKToOp HAMarHH4EeHHOCTH.

BekTop MarHUTHOM MHAYKIMY B BELLECTBE.

HanpsokeHHOCTh MarHUTHOro mojis.  MarHuTHas BOCHPHUMYMBOCTE M MAarHWUTHas NPOHMIAEMOCTb. Teopema o
U 7151 BEKTOPA HAMPSKEHHOCTH MarHUTHOTO TTOJIS.

VYcnosust 11 MarHUTHOTO TI0JIS1 Ha TPAaHUIIE Pa3/ielia IByX MarHETHKOB.

JlnamarseTvku U napamaraeTuku. deppomMarHeTHky 1 ux coiictsa. [lpupona ¢peppomarueTnzma.

SIBneHue 3neKTpoMarHuTHON UHAYKIUH. 3akoH Dapajes U ero BHIBOJ U3 3aKOHA COXPAHEHUS SHEPTHH.

WHAyKTUBHOCTh KOHTYPA. SIBlIeHUE CAMOUHIYKIIMH.

Toxu npu pasMbIKaHUU U 3aMbIKaHUM LieNd. B3auMHasg nHayknus. TeopeMa B3aMMHOCTH.

Buxpeoe anekrpuueckoe noie. Tok cMenieHus.

YpaBHeHus MakcBesa 15 3JIEKTPOMarHUTHOTO IOJIA.

KonebaTenbHbIit KOHTYp. YpaBHEHHE KOJI€OaHUH B KOJIeOATEILHOM KOHTYPE U €r0 PELICHHE.

BrIHYKI€HHBIE SJIEKTpHIECKUE KOJIeOaHNs B KOIeOaTeIbHOM KOHTYpe. SIBlIeHNe pe3oHaHca.

IlepeMeHHBIH 2NeKTpUUECKUI TOK. MOIIHOCTD, BBIAEIsAEMas B IEMH IEPEMEHHOT0 TOKA. JIefCTByIOINE 3HAYEHHUsI TOKA 1

HaPsPKCHUS.

38
IlotiTrHTA.
39
40
41

. DJeKTpoMarHuTHeIe BONHBL. Ju(depeHnuanbHoe ypaBHECHNE 3JICKTPOMAarHUTHON BOJHBI W €ro penieHue. Bexrop

. CBeToBbIe JTyuH. 3aKOHBI reomMeTprueckoit onTuku. [Ipuniun depma.
. LlenTpupoBaHHble onTuueckue cucteMsl. JIna3pl. @opmyna ToHKOM JMH3EL. [TocTpoeHne n300pakeH B TMH3aX.
. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. MIHTepdepeHus cBera. YcloBHe MaKCHMyMOB U MUHUMYMOB.

MeToabl HaOIIOICHUS UHTEPPEPCHIINHU CBETA.

42
43
44

. MntepdepeHnus cBeTa B TOHKHX MUIEHKAX U IJIACTHHKAX.
. Kosbiia Herotona.
. Judpaxius cBeToBbIX BoMH. Meton 30H @peHerns.

45. udpaxmms OpeHens Ha KPYTIIoM OTBepcTuH u aucke. Crupans OpeHens.

46. Nudppaxmus Opayarodepa Ha OTHON IICIIH.

47. Nudpaxmus Opayrrodepa Ha TUPPAKIHOHHON peIIeTKe.

48. Tucriepcust cBeTa. DIEKTPOHHAS TEOPHS TUCTICPCHH.

49. EctecTBeHHBII M MOJIIpU30BaHHbIA cBeT. [loysipu3anus cBera NMpH OTPaKEHHUHM U IPEIOMIICHHWM Ha TPaHMLE JBYX
JIMAJIEKTPUKOB.

50. Tonstpu3anus cBeTa NpH MPOXOXKISHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

51. TennoBoe U3Ty4eHHE U €T0 XapaKTePUCTHUKH.

52. 3akoHbI TemoBoro u3ny4denus (3akonsl Kupxroda, Credana — bonbimana, Buna, dopmyinst Penes-/xunca u [Tnanka).

53. ®otoaddexT. 3akoubl hoToddhdhexra u uX 0OBSICHEHUE C TOUKH 3PSHHS KBAHTOBOI TCOPHH CBETA.

54. 3¢ dext KomnToHa 1 ero 3neMeHTapHast TEOPHSL.

55.
56.
57.
58.
59.
60.
61.

62

PasButHe npencTaBieHuiA 0 CTPOCHUU aToMa. BopoBcKast TeopHst BOJOPOIONIOI0OOHOTO aToMa.
KopnyckynsipHo-BoJHOBON Jyaiau3M CBOMCTB BellecTBa. BonHel ne bpoiiis u ux cBoicTaa.

CooTHouleHue HeonpeeneHHocTe [ eiizenoepra.

BonHoBast pyHKIMS U €€ CTATHCTHYSCKUI CMBICI.

Oo6mee ypasuenue llpenunrepa. Ypaeraenue llpenunarepa st cTallHOHAPHBIX COCTOSTHUH.

YacTtuna B 0IHOMEpPHOM MOTEHIIHAIBHOM sIMeE.

[TpoxosxaeHne YacTUIIeH MOTeHIIHAIHLHOTO Oapbepa.

. BomopomononoOHbie artombl. JHepreTudeckwe YypoBHU. [loTeHnmansl Bo30yxkJeHWS U woHW3anuu. CHeKTps

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

. HepaznuuumocTs 0AMHAKOBBIX YacTHIl B KBaHTOBOM MexaHuke. [Tpuninn [Taymu. CTpykTypa SHEpreTH4ecKuX ypOBHEH B

MHOTO3JICKTPOHHBIX aTOMax.

64
65
66
67

. Turmel cBsi3elt 2EKTPOHOB B aTOMaX.

. Monekyna Bogopona. @usnueckas npupoaa XUMUIEeCKO! cBs3u. IOHHAst U KOBaJ€HTHAs CBSI3H.

. DIEKTPOHHBIE, KOJIcOaTEeIbHBIC M BPAIIATEIbHBIC COCTOSIHUAS MHOTOATOMHBIX MOJICKYIL. MOJEKYISIPHBIC CIIEKTPHI.

. DIIEMECHTBl KBAHTOBOW TEOPUM H3JIyYCHUsS. BBIHYKICHHOEC ¥ CIIOHTaHHOE wu3iydeHHe (PoToHOB. [IpMHIMI pPabOTHI

KBAaHTOBOI'O IreHEpaTopa.

68
69
70

. Ctpoenne atomHoro siapa. Monenu snapa. Sneprsie peakuun. 3aKOHBI COXPAHEHHS B SICPHBIX PEAKINAX.
. PagmoaktuBHble ipeBpanieHus saep. Peakuus saeproro aeneHus. Llennas peaknus aenenus. SaepHplid peakTop.
. DIeMeHTapHBIC YaCTHIBI ¥ UX B3aUMOJCHCTBUS.
3. MeToauyeckne MaTepuaJibl, ONpeaesolue NPoueIypy U KPUTEPUH OlleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUMH NMPU NPOBEeHUN MPOMEKYTOYHOM aTTeCTAlMHU



Kpurepun ¢popMupoBaHusi OlleHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OLCHKA «OTJIMYHO» BBICTABISCTCA OOYYAIOIIEMYCs, €CIHM KOJIMYECTBO IPABUIBHBIX OTBETOB Ha
Bornpockl cocraisier 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABIISIETCS 00YJaIOMIEMYyCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot o0miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCS, €CIM KOJMYECTBO NPaBHIBHBIX
OTBETOB Ha TECTOBBIE BONPOCHI —/5—60 % 0T 0011ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OLICHKA «HEYAOBJETBOPUTEJbHO» BBICTABIICTCS OOYUYArOIIEMYCsl, €CIM KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% ot 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OlleHOK N0 pe3yJbTaTaM BbINOJHEHHSA 3aJaHUIl

«OTIMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xopo110/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOJIHEHHYIO MTOJIHOCTHIO, HO MIPH HAJIMYUH B HEll He Ooliee
OJTHO Herpy0oil OIMOKHN U OJTHOTO HeloueTa, He 0oJiee TPeX HEJJOYETOB.

«Y10BJIETBOPHUTEJIBHO/3a4TEH0» — CTABUTCA 32 PabOTy, €clu 00y4YaroUIuiics MPaBUIbHO BBIMOJIHHUI HE
MeHee 2/3 Bceil paboThl WK JOMYCTHI HE OoJiee OAHON TpyOoi OMMOKH U JIBYX HEJIOYETOB, He OoJyiee OHOM
rpy0oit u oxgHON HerpyOoil ommOku, He Oosee Tpex HerpyObIX OIIMOOK, OJHOIM HErpyOoi OIMOKU M JIBYX
HE/I0YETOB.

«HeynoBjieTBOpUTEJHLHO/HE 3a4TEHO» — CTAaBUTCA 3a PA0OOTY, €CIM YHUCIO OMMOOK U HEI0YETOB
MIPEBBICHIIO HOPMY JIJIsl OLIEHKH «yJOBJICTBOPUTEIHHOY WM TPABUIIBHO BBITIOJTHEHO MeHee 2/3 Bcell paboThI.

Buowt owubok:

- 2pyOvle OwUbKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUEe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCL08UsL NPEOTIONCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHATbHBIL 8100 X00A PeueHUsl.

- He0ouembl.: HePaAYUOHATbHBLE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCMU 8 YOPMYTUPOSKE
86160008, HEOPEINHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun popmupoBanus olieHOK 110 3a4eTy (IK3aMEHY)

«OTIMYHO/32a4TEHO» — CTYAEHT NpHOOpen HeoOXOAUMBbIE YMEHMS W HaBBIKH, MPOJEMOHCTPHPOBAI
HAaBBIK ITPAKTUYCCKOI0 NPUMCHCHHA IMMOJTYYCHHBIX 3H3HPII>1, HC JOIMYCTUJI JIOTUYCCKUX U Q)aKTH‘ICCKI/IX OIINOOK

«Xopouo/3a4TeHo» — CTyJIeHT IpUoOpes He0OOXOAUMbIE YMEHHSI U HAaBBIKH, IIPOJIEMOHCTPUPOBAJ HABBIK
MPAKTUYCCKOro NpUMCHCHHS IMOJTYYCHHBIX 3HaHI/II>'I; A0OIMYCTUIT HEC3HAYUTCIIbHBIC OIIMOKU M HETOYHOCTH.

«Y10BJIETBOPHUTEIbHO/3aUTEHO» — CTYJIEHT JJOMYCTUJ CYILIECTBEHHBIE OLTUOKH.

«HeynoB/ieTBOpHUTEJbHO/HE 3aUTEHO» — CTYACHT JAEMOHCTPUPYET (PparMeHTapHbIe 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOIUMbIE YMEHMSI U HABBIKHU, JIOMYILEHbI TPyObIe OLIMOKH.



