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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)
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HEJ'H: npenoaaBaHuA JUCHHUITIINHBI:

1.2

(hopmupoBaHue y 00y4arOMUXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHSI; HAYYHOTO MBILIICHHS; [IEIOCTHOTO
MPE/ICTaBICHHs O PU3NIECKHUX 3aKOHAX OKPY’KAIOIIET0 MUPA B UX €AUHCTBE U B3aHMOCBSI3H; HABBIKOB TPUMEHEHHUS
MOJI0KEeHUH QyHIaMEeHTAIbHON (QU3UKH IIPU PElIeHHH KOHKPETHBIX IPEJMETHO-TIPO(UIBHBIX 3a/1a4; TEOPETUIECKOH 1
MPaKTHIECKOHN 0a3bl ISl YCIIEITHOTO OCBOEHHS MMH CIELUATbHBIX AUCIUTIIHH.

13

3az[a111/1 JUCIHUITIINHBI

1.4

— OCBOCHHUE 00YHAIOIUMHUCS 3HAHUI 00 OCHOBHBIX (DM3MIESCKUX SBICHUSAX U MPOIECCaX, OCHOBHBIX (YU3MUCCKUX BETUINHAX
U (DM3UYECKUX KOHCTAaHTaX, OCHOBHBIX (DU3MYECKUX 3aKOHAX M TPAHUIAX MX IPUMEHHUMOCTH, (pyHIaMEHTAIbHBIX
(hU3MYECKUX IKCIICPUMEHTAX M UX POJIM B PA3BUTHU HAYKH, HA3HAUCHHUHU W MIPUHIIMIAX JEHCTBUS BAKHEHIINX QUIMUECKUX
pubopOB;

1.5

— npUoOpeTeHne 00YJAIOIUMUCS YMEHUI 00BICHUTH OCHOBHBIC HAOIO1aeMbIe IPUPOIHBIC U TEXHOTCHHBIC SBICHUS H
3¢ dekThl Ha 0a3e 3aKOHOB KJIACCHUYECKON M COBPEMEHHOMN (PH3HKH;

1.6

— npuoOpereHne 00YJYarOUIMMUCSI YMCHUI U HABBIKOB HUCIIOJIb30BaHHUS METOIMKH (PU3MYECKUX U3MEPEHUI 1 00paboTKu
IKCTIEPUMEHTANBHBIX JIAHHBIX, HCIOJIL30BaHHUS METOJIOB (PU3UUECKOTO MOJICTUPOBAHUS JJISI PELICHHsT KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHYECKUX 3334,

1.7

— npuoOpereHne 00y4aroUMMUCS HaBBIKOB SKCIUTyaTallii OCHOBHBIX IPHOOPOB U 000PY/I0BaHUS COBPEMEHHOM
¢busnyeckoii maboparopun, 00pabOTKH U HHTEPIIPETHPOBAHUS PE3YJILTATOB SKCIIEPHMEHTA.

1.8

2. MECTO JUCHUILJIUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Lk (pasaern) OIT: [B1.0.11

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

MOLYJIs)

OITK-1 CnocoGeH peliats HHXCHEPHBIC 3312491 B TIPO(ECCHOHATBHOM IeSTEIPHOCTH C UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTU4eCKOro aHaJIU3a U MOJEITUPOBAHUS

OIIK-1.2 TIpuMeHsIeT OCHOBHBIE ITOHSATHUS 1 3aKOHBI €CTECTBCHHBIX HAYK JUIS PEIICHUS MPEIMETHO-NPOGUIBHBIX 3a71a4

OIIK-1.3 HpI/IMeHHeT €CTCCTBCHHOHAYUYHBIC METOABI TCOPCTUICCKOT'O U SKCIICPUMCHTAJIBHOI'O UCCIIEAOBAHUA 06’b€KTOB, Ipoueccos,
ﬂBJ’ICHI/If/'I; IMPOBOAUT DKCIIEPUMEHTEI ITO SallaHHOf/'I MCTOAMKE U aHAJIM3UPYECT PE3YyJIbTAThl

B pe3yabTarte ocBOeHMS JMCHUILINHBI (MOAYJIs) 00y4Yarommiics T0JIKeH

3.1

3HaTh:

3.11

OCHOBHBI€ ITOHATHS M 3aKOHbBI KJIACCUYECKON U COBpeMeHHOﬁ (bI/I3I/IKI/I 1 UX pOJIb B pECILICHUN HpeHMeTHO-HpO(i)I/UILHLIX 3az1a4,

3.12

METOBI TEOPETUUECKOTO M HKCIIEPUMEHTAJIBHOTO UCCIIEIOBaHUS (PU3UYECKUX OOBEKTOB, IIPOIIECCOB U SIBICHUN, METOIHUKY
NPOBEACHHS 1 00pabOTKH Pe3yIbTaTOB (PU3NUECKOTO IKCIIEPHMEHTA

3.2

YMmeThb:
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HCII0JIB30BaTh OCHOBHBLIC ITOHATHUA U 3aKOHBI (I)I/ISI/IKI/I AT peIICHUSA l'[pe,HMeTHO-HpO(I)I/IJILHLIX 3ajaay,

3.2.2

HPUMEHSTh METOABI TEOPETHIECKOTO U HKCIEPUMEHTAIBHOTO UCCIIEIOBAaHUS (PU3HIECKIX OOBEKTOB, IPOIECCOB H SBICHHUH,
MPOBOIUTH (PU3NYECKHE IKCIIEPUMEHTHI 110 33aHHOM MeTOUKe 1 00padaThIBaTh UX PE3YIbTaThl

3.3

Baanern:

3.3.1

HaBBIKAMH ITPUMEHEHHUS] OCHOBHBIX MOHSATHI U 3aKOHOB KJIACCUYECKOM U COBPEMEHHOM (DU3MKHU JIJIsl pELICHHUS TIPEIMETHO-
npodHIbHBIX 3a/1a4;

3.3.2

HaBabIKaMH IIPUMEHEHHs] METOJJOB TEOPETHIECKOTO U 3KCIIEPUMEHTATEHOTO HCCIEeA0BaHNS (PU3HIECKUX 00BEKTOB,
MPOLIECCOB U SBIECHUH, HABBIKAMH MIPOBEICHHS (HH3UIECKUX SKCIEPUMEHTOB 10 33aHHOM METOIUKE 1 00pabOTKH HX
pe3yNbTaToB

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLYJISA)

Kon

3aHATHS Kype

HaumeHnoBaHue pa3jieioB U TeM /BU/I 3aHATUS/ Cemectp / | Hacos | IIpumeuyanue

Paznea 1. PU3NYECKHUE OCHOBbI MEXAHUKH
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KUHEMATHUKA MATEPHUAJIBHOM TOUKHU

[Ipenmer u MeToabl MEXaHUKU. Moenn MaTepuaabHOW TOUYKH U TBEPIOTO Tea.
[TonsTHe cuctembl oTCUeTa. BEKTOpHOE N KOOPAMHATHOE ONMCAHHUE JABHKECHUS
MaTepuanbHON TOUkd. OCHOBHBIE KWHEMATHUECKHE XapaKTEePUCTUKH
MaTepHaJIbHOM TOYKHU: pajinyc-BEKTOP, NepeMElCHUE, PO ICHHBIH Iy Th,
CpeAHssl 1 MTHOBEHHAs! CKOPOCTb, CPEJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMaIbHOE U HOpMAJIbHOE YCKOpeHHe. BpamarensHoe BUKeHHe
MaTepHaIbHON TOYKU. BEeKTOpHI yTia moBopoTa, yriioBO CKOPOCTH U YTIIOBOTO
yckopeHusi. CBs3b MEX/y YIJIOBBIMH U JINHEWHBIMU BeJTMUUHAMU. /JIex/

1.2

OrnpeenenHue MIOTHOCTH TBEP/OTO Teja MPAaBHIBHON FreOMETPUYECKOH HhOPMBL.
/Cp/

1.3

Kunemaruka marepuansHoi Touku /IIp/

1.4

OCHOBBI IMHAMUKU TTOCTVYITATEJIbHOI'O IBMXKEHUW A TEJTA
[octynarensnoe npmwkenue. [lepsrrii 3akoH Hetorona. [lonsiTie nHEpTHOM Macchl
tena. Bropoii 3akon HeroToHa u nonsitue cuibl. Tperunit 3akoH HeroToHa. Buasl
cun. Cuia TSHKECTH, CUJIa BCEMUPHOTO TATOTCHHUS, CHIIA YIIPYTOCTH, CHIIA TPEHUSI.
HewnnepuuanbHbie CHCTEMbI 0TcueTa. [[eHTpoOeKHBIC CHITBI HHEPIIUK U CUJTBI
Kopuomnuca. /JIex/

1.5

OCHOBEI JAVUHaAMUKU IMMOCTYIATCJIbHOTO ABMKCHUA TEJIa /Hp/

1.6

H3ydeHne 3aK0OHOB TIOCTYNATENHOTO JBIKEHNUS C TOMOIIBI0 MAITMHEI ATBYZIa.
/J1ab/

1.7

3AKOHbBI UISMEHEHUA 1 COXPAHEHUA UMITYJIbCA, DHEPTUU U
MOMEHTA UMITYJIbCA

NmMiynbc MaTepuanbHOM TOUKH U MEXaHUYECKOW CUCTEMBI, 3aKOH €r0 U3MEHEHMSI
u coxpaHeHus. LIeHTp Macc MeXaHN4eCKOM CUCTEMBI U YPaBHEHHUE €ro JIBIKECHUSI.
Kunerndeckas sHeprus u 3akoH ee u3MeHeHus. KoHcepBaTuBHbIE U
HEKOHCEepBaTHBHBIC CHIIBL. [loTeHIanbHas s3Heprust. CBA3b MEXIY
MMOTeHIMATBHOMN SHEepPTrrel 1 CUJIoN. 3aKOH H3MEHEHHS U COXPaHEHUS TTOTHON
MEXaHWYECKOU SHEPTUH CUCTEMBL. MOMEHT UMITyJIbca MaTepUaIbHOM TOUKU 1
MEXaHUYECKOH CHCTEMBI, 3aKOH €ro U3MEHEeHUsI U coxpaHeHwus. /Cp/

1.8

[IpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCA U SHEPTHH NpU coynapenuu ten /Cp/

1.9

JUHAMUKA BPAITATEJIbHOT'O IBMXKEHW S TBEPAOI'O TEJIA
OCHOBHOM 3aKOH BpamaTeIbHOTO IBHKCHUS TBEPAOTO Tella BOKPYT
HEMOJBWXHOU ocl. MOMeHT uHepIuy. Boruncienre MOMEHTOB HHEPLIUT
OTHOPOIHBIX CUMMETPUIHBIX Tel. Teopema LllTeiinepa u ee mpuMeHeHUe.

Kunernueckast SHEprHst BpaIaTeIbHOTO ABIKEHHUS TBEPOTO Tea.
/Cp/

1.10

3yueHne AMHAMUKH BPAIAaTEIbHOTO ABIKEHHS C ITOMOIIBIO MasSTHHKA
O6epoexka. /Cp/

111

MasitHuk Maxkcgeiuia. OnpeeneHne MOMEHTa HHEPIMH TelT U IPOBEpKa 3aKOHA
coxpaHeHus suepruu. /J1ad/
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MEXAHWYECKUE KOJIEBAHU S

Onpenenenue koje6aHuil. XapakKTepPUCTHKH FAPMOHHUYECKUX KOJIeOaHUH.
dopmyiia CIIOKEHHs IBYX TapMOHHYECKHUX KoJieOaHuid. [TpuMepbl KosiebaTebHBIX
CHCTEM: MPY>KUHHBINA, MATEMaTHIECKUIA N GU3NIECKUI MASTHUKH. Y paBHEHUE
3aTyXaroluX KojieOaHUW U ero pelieHne. XapaKTepUCTHKH 3aTyXaroIUuX
kojeOaHuil. Y paBHeHHE BEIHYKICHHBIX KOJIEOaHHIA MO AeCTBHEM
rapMOHHYECKH U3MEHSIOUIEIICS BHEITHEH CUJIBI U €T0 pelieHue. SIBnenue

pe3oHaHca.
/Cp/

1.13

OmnpeneneHue yCKOPEHUsI CBOOOIHOTO MaICHHUS MIPU MOMOIIH MaTEMAaTHIECKOTO
MasitHuka. /Cp/

1.14

OmnpeneneHue MOAYJISl CABUTA C TOMOIIBIO MPYKUHHOTO MasiTHUKA. /Cp/

Pazgen 2. TEPMOJANHAMMUMKA U MOJIEKYJIAPHASA ®PU3UKA

2.1

OJIEMEHTBI TEPMOJANHAMUKHA

OcHOBHEBIE ONPEACIICHUA U IOHATUA TCPMOIUHAMUKHA. HyneBoe Ha4yaJio
TEPMOJMHAMUKH U MOHATHE TeMIleparypsl. TepMoanHaMmdeckue GyHKIHN
cocrosinus. [lepBoe Hawano TepMoaHAMUKH. TeroeMKocTh. M3ompomeccsr.
Bropoe Hauano TepMOAMHAMUKY B pa3iuuHbIX popMyaupoBkax. [lonsrue
terioBoi mamuHbl. KITJ{ TeroBoit mammas!. [uxin Kapao u reopema Kapno.
HepasencrBo Knaysuyca. Ourponus. Tperbe Hauano TepmoauHamMuku. /Cp/




2.2

Onpenenenue ko3 duiinenTa BI3KOCTH XKUAKoCTH 1o merony Crokca. /Cp/

2.3

BJIEMEHTbhI CTATUCTUYECKOM ®UUKHU.

OCHOBHBIE MOJIOKEHHSI KHHETUYECKOW TEOPHUHU HICaJIbHOTO Tra3a. Y paBHEHHS
COCTOSIHUS WJI€aJIbHOTO U PealibHOTO ra3a. Y paBHEeHHE KHHETHUECKOH Teopuu
ra3oB jis naieHus. @a3oBoe npocTpancTBO. DYHKIMS pacrpeieieHHs.
Knaccuueckas u kBaHTOBas craTucTHKa. Pactipenenenne Makcaeia.
Bapomerpuueckas popmyna. Pacnpenenenue boabimana. [Tonsitue o kBaHTOBOMN
cratuctuke boze-Oiinmreiina n ®epmu-/upaka. CBSI3b SHTPOIUH C
TEPMOJIMHAMUYECKOH BEPOSITHOCTBIO. SIBJIEHUS IepeHoca.

/Cp/

24

OrnpejieneHre OTHOLICHHS TEIIOEMKOCTEil ra3a MeToI0M aguabaTHiecKoro
pacmupenus. /Cp/

Paznen 3. QJIEKTPHYECTBO U MAI'HETHU3M

31

OJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DNeKTPUUYECKUH 3apsi ¥ dIeKTpocTaTrdeckoe mnose. HanpsuokeHHOCTh u
MOTEHIXAI 3JIEKTPOCTaTHYECKOTO 110Jisi. CBOMCTBO CyNEpIO3UIIUHU JIIst
INEKTPOCTATHUECKUX T0JIeH. CBSI3b MKy HaNpsHKEHHOCTHIO
AIIEKTPOCTATHYECKOTO MOJISl ¥ MOTeHIMANOM. [I0TOK BeKTOpa HaNpsHKEHHOCTH
JNEKTPUUYECKOTO TI0JIS Yepe3 MOBEPXHOCTh U Teopema ["aycca. [IpumeHenue
TeopeMmsbl ["aycca Kk pacdeTy 3JeKTpocTaTHYeCcKUX Mmojieid. Teopema o HUpKyJISIIH
JUISL BEKTOPA HANPSHDKEHHOCTH DJIEKTPUIECKOTO OIS,

/J1ex/

3.2

OJIEKTPOCTATUYECKOE ITOJIE B ITPOBOJJHUKAX 1 TNUSJIEKTPUKAX
DNeKTpUYeCcKUil JUITOIb M JJIEKTPHUECKUH AUTONBHBI MOMEHT. J{UTOIbHEIe
MOMEHTBI MOJIEKYJI TU3JIeKTpHUKa. [TosipHBIE M HETIOJIAPHBIC AUAIEKTPUKH.
Tonsipuzanus nudnexTprukoB. Bekrop momspuzanuu. Teopema ["aycca mmst
BEKTOpa MOJIIPU3aMU. BEeKTOp 3JIEKTPUYECKOro CMEUICHHUS. Y CIIOBHS Ha TPaHUIIe
JBYX ITUDJIEKTPUKOB. [IpOBOJHUKH B ANIEKTPOCTATHIECKOM IOJIE. DIEKTPOEMKOCTh
yeIMHEHHOTo IpoBoAHNKA. KoHIeHCaTOphl. DHEPrusi CUCTEMBI 3apsIIOB U
JNEKTPHUYECKOTO TIOJIS.

/Cp/

3.3

OnexTpocTaTHUECKOE 0JIE B BaKyyMe U BemecTse /IIp/

3.4

HWccnenoranue snekrpocrarndeckux nojei. (M3yuenue 3akona Oma.) /J1a6/

3.5

IOCTOSHHBIN SJIEKTPUYECKUI TOK

VY CII0BHS CYIECTBOBAHHUS MOCTOSHHOTO JIEKTPHYeCcKOro Toka. Criia i IIOTHOCTh
TOKa. YpaBHEHHE HenpepbIBHOCTU. 3akoH OMa AJIs OTHOPOIHOTO Y4acTKa LCIIH.
DneKTpoABIKYIIAs CHIIA M HanpshkeHne. 3akoH OMa [Uisi HEOHOPOJHOTO Y4acTKa
nery. [Ipasmna Kupxroda. [Ipumeps! pacuera pa3BeTBICHHBIX JIEKTPHUECKHUX
uernei ¢ nomoursto npasuia Kupxroga. Pabora u MomHocTh Toka. 3aKoH
Hxoyns-Jlenua.

/Cp/

3.6

ITIOCTOAHHOE MATHUTHOE I1OJIE B BAKYYME 1 BEHIECTBE
MarnuTHas nHayknus. 3akoH buo-Casapa-Jlannaca, MarHuTHOE HOJIe
JBIKYIIErocs 3apsana, cuia JlopeHna, 3akon Amnepa. Teopema 0 HIUPKYIALUN
JUTSI BEKTOpa MarHUTHOM MHIYKINH U ee mpuMeHeHue. Teopema ["aycca nist
MarHUTHOTO TOJI.

MarauTHsle MOMEHTBI aTOMOB U MOJICKYJI. BeKTOp HaMaroHMm4€HHOCTH BCIIICCTBA.
Teopema 0 UIMPKYJISLUY [T BEKTOPA HAMarHUYeHHOCTH. MarnutHas
BOCIIPMMMYHNBOCTb U MAarHuTHas IMPOHUIIAEMOCTb BEIICCTBA. HaHpH)](CHHOCTL
MarHuTHOTO NoJjst. Teopema 0 LMPKYJIAUY U1 BEKTOPbI HAPSHKEHHOCTH
MarHuTHOTO MOJIs. Y CIOBUS 151 MATHUTHOTO MOJIsl HA TPAaHUIIE pa3iena AByX
cpen. Jlmamaraetuku, mapamaraetuku. deppomaraeTuku. MarHUTHBII
ructepesuc. Temnepatypa Kiopu. [Ipupona dpeppomarnetusma.

/Cp/
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3.7

Onpezenenue OTHOLICHUS 3aps/a IEeKTPOHA K €ro Macce MeT0/10M MarHeTpoHa.
(OmpeneneHre Topu30HTAIBHON COCTABIISIONICH HHAYKIIMH MAarHUTHOTO TOJIS
3emumn) /Cp/

3.8

Omnpenernenue padoThI BBIX0JIa JJIEKTPOHOB 13 MeTtaua. /Cp/




3.9

QJIEKTPOJJMUHAMUKA

3aKoH 37eKTpoMarHuTHOM UHIyKImH. [IpaBuio Jlenuna. CriocoObl H3MEHEHHS
MarHuTHOTro noroka. Ilpuposa 3neKTpoMarHuTHOM MHIYKIMU. SIBIIeHHE
camomHAyKIuu. UuaykTuBHOCTS. B3anmuast nnaykmms. B3anmuast
UHIYKTUBHOCTB. Teopema B3auMHocTH. Tok cMemeHus. Teopema o LIUPKYJIISILUK
MarHUTHOTO IOJIS B CIIy4ae MPUCYTCTBUS IEPEMEHHBIX 2JEKTPHUUECKUX ITOJIEeH.
VYpaBHeHus MakcBeslia B UHTErpalbHOM dopme. /Jlex/

3.10

Uzyuenue sBineHus B3auMHol MHAYKINU.(CHATHE KPUBOM HAMArHUYMBaHUS U
MIETIIN THCTEpe3nca ¢ moMoibo ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUS 1 BOJIHBI

4.1

DJIEKTPUYECKUE KOJIEBAHUW S

Koneb6arenpHbiii KOHTYp. CBOOOIHBIE HE3aTYXAOMLIHE U 3aTyXaroIue
rapMOHHMYECKHE KoseOaHus B KosiebaTensHoM KoHType. PopMyra 1 neprona
Kosiebanuil. BeIHyXIeHHBIE rapMOHUYECKHE KojIeOaHus B Koje0aTeIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHBIN TOK. AKTHBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHHE B LIETIH IEPEMEHHOT0 ToKa. PaboTa 1 MOLTHOCTH B
LIeTIN IePEMEHHOT0 ToKa. JlefcTByIoIee 3HaYeHHE TOKA M HAIIPSHKEHHS.

/Cp/

4.2

BJIEKTPOMATHUTHBIE BOJIHBI

DKCIepUMEHTATbHOE MMOTyYeHHE AIEKTPOMArHUTHBIX BOJH. CyIecTBOBaHHEe
SIEKTPOMATHUTHBIX BOJIH KaK CIIEJCTBHE ypaBHEHHH MakcBeuia.
JuddepeHimanbHoe ypaBHEHHE JIEKTPOMATHATHON BOIHBL CBSI3b MEXTY
BEKTOpaMH HAMPSHKEHHOCTH 3JIEKTPUYECKOTO U MarHUTHOTO MOJeH B
SIEKTPOMATHUTHOMN BOJHE. [IpeloMIIeHHE 2IEKTPOMATHUTHBIX BOJIH HA TPAHHUIIE
paszena IByX cpei. JHEPrus U UMITYJIbC JIICKTPOMArHUTHBIX BOJIH.

/Cp/

4.3

HccnenoBanue 3aryxaromux konebanuii B kosedatessHOM KoHType /Cp/

Pazpnea 5. OIITHKA

5.1

TEOMETPUYECKAS OIITUKA.

[MonsTHe cBETOBOTO JTy4ya. 3aKOH MPSIMOIUHEHHOTO PAacIPOCTPAHEHHUS CBETOBBIX
Jy4eil B OJHOPOJHBIX CpefiaX. 3aKOH OTpakeHUsI. 3aKOH NpenomieHus. [Ipuniun
®epma. [TonHoe oTpaxkenue. LleHTpHpOBaHHBIE ONTUYECKUE CUCTEMBI.
[peoMiteHre CBETOBBIX JIydell Ha TOBEPXHOCTH CHEPHIECKOTO 3epKaa.
[Ipenomnenue cBera Ha chepUIeCcKOi TIOBEPXHOCTH pasjerna IByX cpel. ToHkue
JH3BL M300pakeHre MPpeaMEeTOB ¢ IIOMOIIBIO JTMH3. OCHOBHBIE
(oTomMeTpUYECKUE BETHYUHBI.

/Cp/

5.2

WHTEPOEPEHIUA U JUDPAKINA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBHIX BOJH. MHTEepdepeHuus crera,
yCIIOBHE MakCUMyOB 1 MHHUMYMOB. OmnbiT FOHra. MHTepdepeHnus ceera B
TOHKHX IUICHKaxX U mactuHkax. Onpenenenue auppaxuuu. [Tpunnun INolirexca-
Openens. Meron 30u Openenst. uppakuns Openens Ha KPYTJIOM OTBEPCTHH U
nucke. Judpakuus @paynrodepa Ha onHou mwenu. Judpaxus OpayHrodepa Ha
T PaKIHOHHON pereTke.

/Cp/

5.3

JUCITEPCHUA U TTOJIAPU3ALINA CBETA

[ucnepcus ceera. DIeKTpOHHAs TEOPHUs AUCTIEpCcUU cBeTa. EcTecTBeHHbIH 1
MOJISIPU30BaHHBIN cBeT. [loyspu3anus cBeTa pyu OTPAKEHUU U MPETOMIICHUN Ha
IpaHMILIEe IBYX JAUDIICKTPUKOB. [IpoX0KaeHHE CBETA Yepe3 aHM30TPOITHbIC
kpuctaiisl. [lonsprusanoHHble MPU3MBI U TONIIpouabl. 3akoH Maitoca. AHanu3
MOJIIPU30BAHHOTO CBETA. BpalleHne m10ckocTH MOIIpU3aLHH.

/Cp/

5.4

Untepdepenuns ceera. OnbiT FOHra. (M3Mepenue JUIMHHBI CBETOBOI BOJIHBI C
MOMOIIBIO AM(PPAaKIUOHHOHN pemieTkH). (OnpeaeseHne noka3aTess MpeaoMICHHUs
CTEKJIa C MOMOIIBI0 MUKpOcKoma). /Cp/

5.5

IIposepka 3akona Manroca. (OnpeneneHne KodQPHUIHUEHTa MOTIONICHUS
npo3payuHbIx Ten). (OnpeneneHue yriia MoJHOW mosipusanun). /Cp/

Pazzen 6. JJIEMEHTHI COELIUAJIbHOM TEOPUH
OTHOCHUTEJIBHOCTH




6.1

[Tocrynatsl cneunansHON TEOpUH oTHOCHTENbHOCTH. [IpeoGpazoBanus Jlopenua.
CrnencrBust u3 npeodpazosanuii Jlopenua. HTepBan Mex1y cOOBITHSIMU.
Vmnynbe B crienuaibHOM TEOPUH OTHOCUTENbHOCTH. OCHOBHOW 3aKOH
PEeTSITUBUCTCKON TMHAMHUKN MaTepUAIbHON TOUKH. DHEPTUs B CHEIHATLHON
TeopUHu oTHOcUTeNIbHOCTH. /Cp/

12

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TennoBoe u3myueHue u ero xapakrepuctuku. 3akoH Kupxroda. 3akonst Credana
- bonprmana u cmemenust Buna. ®opmyiner Penes-/[xunca u [lnanka. 'nmoresa
[Tnanka. ®oronsl. @oTorddexr. YpaBHeHne DWHIITEIHA 7151 BHEIIHETO
¢doroaddekra. DHeprus u ummnyibe porona. Jlapnenue ceera. Ddpdexr Komnrona
U ero 3JieMeHTapHas Teopus. EMMHCTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB
2JIEKTPOMAarHUTHOTO M3JIyUeHHUs.

/Jlex/

7.2

KBanToBas onruka /TIp/

7.3

BJIEMEHTbI KBAHTOBOU MEXAHUKU U ATOMHOU ®U3UKU
CriekTpbl aTOMOB U MoJieKyJl. CriekTp atoMa Boziopoja. Teopus aToMa Bojiopoa
o bopy. 'mmotesa ne bpotins. CeoticTBa BonH nie bpoiinst. CooTHomeHne
Heonpenenennocreii ['elizen6epra. BonHoBas GyHKIUS U €€ BEPOATHOCTHAS
uaTepnperanus. Habmogaemple BeTMIHHBI B KBAHTOBOW MEXaHUKE U UX
uzmepenus. Oouee ypasaenue llpenunrepa. CrtaimoHapHOe ypaBHEHHE
Ipenunrepa. J[BrmkeHue cBOOOAHOM YacTUIbI. J[BUKECHHE B TOTCHIIMAIBHON SIME.
[orennmanbHeiil 6apbep. ['apMOHHYECKUH OCIMILIATOP. ATOM BOIOpOJIa B
KBaHTOBOM Mexannke. CrivH 3nekTpoHa. CImHOBOE KBAaHTOBOE 4rcio. [IpuHImMI
HEPa3IMYUMOCTH TOXKJIECTBEHHBIX YacTHIl. DepMUOHBI U GO30HBI.
[Tepnognueckas cucrema neMeHTOB MeHeneesa.

/Cp/

12

7.4

OrmnpezeneHne TeMIIepaTyPHOi 3aBUCHMOCTH HHTEHCHBHOCTH U3y ICHUS HUTH
naMmbl HakanuBauus. (M3yueHne 3aKOHOB TETUIOBOTO H3JIyUESHHSI C TOMOIIBIO
sIpKOCTHOTO Hpometpa.) /Cp/

7.5

Dotordpdexr. (CHATHE BOIBTAMIICPHOH, JIIOKCAMIEPHON U CIIEKTPAIBbHOM
XapaKkTepUCTHK (POTOAIEMEHTA U OIIpe/ieIeHNue paboThl BbIXOAA dJIeKTpoHa). /J1ab/

Pazgen 8. ®PUIUKA ATOMHOTI'O AAPA U 3JIEMEHTAPHBIX YACTHUIY

8.1

OJIEMEHTBI ®U3UKHN ATOMHOI'O SAJIPA

Hedext Maccsl 1 sHeprus cBsi3u sapa. CuH sapa U ero MarHUTHBIH MOMEHT.
Snepusie cunbl. Monenu Aaapa. PainoakTuBHOE H3Ty4EHHUE U €T0 BUABL.  -paclaf,.
-M3JIy4CHHE. -U3TydYeHHe. S nepHble peakiuu U X OCHOBHBIE THIIBL. Peaknus

nenenus siapa. Lemnas peakuust gefaeHnst. Peakius CHHTe3a aTOMHBIX sijiep.
/Cp/

10

8.2

3JIEMEHTHBI ©M31MKU DJIEMEHTAPHBIX YACTUIL]

Kiaccsl aneMeHTapHBIX YacTHI] U BUIBI HX B3auMoeiicTeril. Kiaccupukarms
JJIeMEHTapHBIX yacTull. [IpuHIUI HEPa3IMYUMOCTH TOKAECCTBEHHBIX YaCTHUII.
CIuH 1 Apyrue KBaHTOBBIE YUCIIA SJIEMEHTapHbIX. YacTUIIbl U aHTHYACTULBL.
Bo3oHb! 1 pepMuoHbL. ApoHs! U Me30HEI. JlenTonsl. [IpoMexyTouHbIe O030HEIL.
KBapku U III00HBL

/Cp/

Paznen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

IMonroroska k nexiusim /Cp/

9.2

IMoaroroBka k 1abopatopHbM padotam /Cp/

9.3

IToaroToBka Kk npakTudeckuM 3austusm /Cp/

9.4

BrinonHeHne AByX KOHTpONBHBIX pabdor /Cp/

17,2

Pa3nen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1

Kounrpobusle padotst /KA/

0,8

10.2

Koncynberanus nepen sx3amenom /KD/




10.3 Dx3amen /KD/ 1 0,3

10.4 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTepUallbl Ul IPOBEICHUS IPOMEXKYTOUHOM aTTecTalluy 00y4aloIUXCsl IPUBEICHBI B IIPUIOKEHUH K paboueit
porpamMMe JMCHUIUINHBL.

@DopMbl ¥ BUIBI TEKYILETO KOHTPOJIS [0 JUCHUILUINHE (MOAYJIIO), BUBI 3aJaHUH, KPUTEPHHU UX OLICHUBAHUS, paclpeeleHue 0aioB 10
BHUJIAM TEKyIIEro KOHTPOJIS pa3padaThIBAfOTCA PENofaBaTeIeM IUCIUIIINHEL C yIeTOM €€ CHEIU(GHIKU U JOBOAATCS 1O CBEICHUS
00y4JaromuXcs Ha IEPBOM yueOHOM 3aHSTHUH.

Tekymuil KOHTPOIb YCIIEBAeMOCTH OCYIIECTBIACTCS IPENoiaBaTeneM AUCIUILINHBI (MOLYIIs) B paMKaX KOHTaKTHOH paboTHI 1
caMoCTOoATENbHOU paboThl 0Oyuaromuxcs. st GUKCUpOBaHUS Pe3yIbTaTOB TEKYLIEro KOHTPOJIS MOXKET ucnoib3oBarbes DMOC.

6. YHAEBHO-METOANYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JUCHUILTUHBI (MOAY JIS)

6.1. Pexomenayemas autepartypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3znatensc On. agpec
TBO. TOJT
JI1.1 [CaBennes 1. B. Kypc obmeit ¢pmuku. T. 3. KBantosas ontuka. Atomuas — |CaHKT- https://e.lanbook.com/b
¢usuka. ®usmka TBepaoro Teaa. dusnka aromuoro sapa u  |[lerepoypr [00k/106893
3JIEMEHTAPHBIX YacTHUI: yueOHOE mocodue : Jlans,
2018
JI1.2 [CaBennes 1. B. Kypc o6meit ¢pmukn. T. 2. DnekrpudectBo u MarHetusM.  |CaHKT- https://e.lanbook.com/b
Bounnel. Ontuka: yue6Hoe mocobue ITetepbypr |00k/98246
: Jlasb,
2018
JI1.3 |CaBennes U. B. Kypc o6meit ¢pmukn. T. 1. Mexanuka. MosekyspHast Cankr- https://e.lanbook.com/b
¢bmsuka: yaeOHoe mocobue IMerepOypr (00k/113944
: Jlasb,
2019
JI1.4 |YeptoB A.I'., BopoObeB|O61ias ¢pusuka Mocksa: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyec, 0k/933946
Oszepos P. I1., Xpomon 2020
B.N.




6.1.2. lomoJIHATEILHAS JTUTEPAaTypa

ABTODBI, COCTaBUTEIHN 3armnaBue Wznarensc On. agpec
TBO. TOII
JI2.1 |UlIamkapwun W.IT., O6mmas ¢pusuka. COOpHUK 3a1a4 Mocksa:  |http://www.book.ru/bo
Kupbsuaos A.IL., KuoPyc, 0k/933565
Kyb6apes C.H., 2019
Pazunosa C.M.
J12.2 |Bopo6ses A.A., YepTos|3amaunuk o pusnke Mocksa: http://www.book.ru/bo
AT. KuoPyc, |0k/920827
2017

6.2 UndopMannoHHbIe TEXHOJIOTHHU, UCMOJIb3yeMble MPH OCYIeCTBIeHUH 00pPa30BaTeILHOIO Mpolecca no AUCHUININHE

(MonyJr0)

6.2.1 IlepeyeHb JIMLIEH3HOHHOT0 H CBOOOJHO PACIIPOCTPAHSIEMOr0 NPOrpaMMHOIO0 o0ecreYeHHs

6.2.1.1

|Ms Office

6.2.2 Ilepeyenb npogecCHOHATBHBIX 023 JAHHBIX U MHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYYHBII 00pa3oBaTenbHbIH mopTai: http://en.edu.ru/

6.2.2.2

MexayHapoHas npodeccuoHanbHas 6a3a qaHHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynpranT miroc

6.2.2.4

Tapant ACTINKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

7.1

VYueOHble ayAUTOPUH IS IPOBEACHHS 3aHATHH JIEKIIHOHHOTO THITA, YKOMILIEKTOBAaHHBIE CIIEINATM3UPOBAHHON MeOEIbIO U
TEeXHHUYECKUMHU CPEJCTBAaMU O0yUCHUS: MyIbTUMEANIHOE 000pyI0BaHUE AT IPeOCTaBIeHHs yueOHOH HHbOpMauu
OOJIBILION ayTUTOPHU /UK 3ByKOYCHITHBaIOIIee 000pyA0oBaHIE (CTAIOHAPHOE HIIH IIEPEHOCHOE).

7.2

y‘{e6Hble Ay JUTOPUU TSI IPOBEACHUA 3aHATHI CEMUHApPCKOI'o TUla, rpynroBbIX U THAUBUAYAJIbHBIX KOHCyﬂbTaHHﬁ,
TEKYIIEro KOHTPOJISL ¥ IPOMEXYTOUHOH aTTeCTalluH, YKOMIUIEKTOBaHHbIE CIIEHUATH3HPOBAHHON MeOETbIO 1 TEXHUIECKHMHU
cpencTBaMu o0yueHHs: MyJIbTUMEINITHOE 000pyI0OBaHUE W/WIIH 3ByKOYCHIIMBAaIOLIee 000pyA0BaHHE (CTAllMOHAPHOE WK
TIEPEeHOCHOE)

7.3

[TomenieHus 111 CAMOCTOSITENBHOM PabOThI, OCHAIICHHBIE KOMIIBIOTEPHOH TEXHUKOW C BO3MOXHOCTBIO TIOIKIIFOYCHUS K
cetu "MHTEepHET" M 0OECTIeYeHHEM JOCTYIIA B JJICKTPOHHYIO HH()OPMAIIIOHHO-00pa30BaTENbHYIO Cpely YHHBEPCHUTETA.

7.4

IMomemnenus At XpaHeHUs! ¥ TPOPUIAKTUUECKOTO 00CTy )KUBaHUS yueOHOTO 000py10BaHUS

7.5

Jlabopartopu, oCHaIlEHHbIE CHIEIHANbHBIM JJaO0PaTOPHBIM 000PYI0BAHHEM:

7.6

JlabopaTopust MexaHUKH, BKItO4atouias: 610k anextponHslid ®M1/1, mammna Ateyna ®M11, mastauk Makcsemia ®M12,
yHHBepcabHbIi MasTHUK @M 13, maaTHIK O6epbexa PM 14, moayns FOura u monyns casura @M 19, coynapenue mapos
OM17;

7.7

JlabopaTopus anekTpruecTBa M MarHeTu3Ma, BKiIroyaromas: creHasl TKO snekrpuyecTBa 1 MarHeTu3Ma, B TOM YHCIIe
ocumiorpadsl C1-94, reHepaTopbl CUrHAJIOB HU3KOYacTOTHBIE ['3-118, CTOYHMKM TUTaHKsI, Mara3uHbl CONPOTUBIICHHIHA,
Habop moxyneit PIIO;

7.8

JlabopaTopust ONTHKH, BKJIIOYAIOIIAs KOMIUIEKT ONTHYECKOro o0opynosanus PMC, B ToM uuncie: 6a3bl ONTHYECKOH CKaMbH,
HOJTYIIPOBOJHHUKOBEIE JIa3ePhI ¢ FOCTHPOBOYHEIM MOAYJIEM, (OTOIIPHEMHHUKH, HA0Op JIMH3, SKPaHBI ¢ MACIITa0OHOI CeTKOIf;
aBTOTpancopmarop oxHodaszuelit JJATP-2,5; koMIuieKkT Ghomui.




[Ipuaoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OLNEHOYHBIE MATEPHAABI OAS
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIIEIIHAABHOCTB

23.05.05 CucTeMBbl ODeCIIeYeHHSI ABHXEHHS IIOEe340B

(k00 u HaumeHnoBaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anus

ABTOMAaTHKA H TEA€eMEXaHHKA HAa XKXKEAE€3HOLOPOXKHOM
TpaHCHIOpTE

(HaumeHnosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBbIKOB U (MJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOLINX YPOBEHb CHOPMUPOBAHHOCTH KOMITETECHITHHA.

Metoanyeckre MaTepHaibl, ONPEACSIONINe IPOLeaypY U KPUTEPHH OLIEHUBAHHS C(OPMHPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOUYHOMN aTTECTALMH.



oOydYeHHsI 10 JIUCLUIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEIbLHAA 3aIHCKA

HCJIB HpOMG)I(yTO‘IHOﬁ aTTeCTallU — OUCHUBAHUC MPOMCKYTOYHBIX W OKOHUYATCIBHBIX PC3YJIbTATOB

o0ecreunBaOInX JOCTHKEHNE

IUTAHUPYEMBIX  pe3yJIbTaToOB

OCBOCHU

®dopMbl IPOMEKYTOUHOM aTTecTaun: sauem (1 cemecmp — ounoe obyuenue, 1 Kypc —3aournoe obyyenue),

akzamen (2 cemecmp - ounoe obyuenue, 1 Kypc — 3aounoe obyuenue).

[Tepeuens KoMIETeHIINA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHEI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOI[ WHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Ciocoben pemats HHKEHEPHBIE
3ama4n B po(hecCHoHATBHON
JeATEIEHOCTH C UCTIOJIb30BaHHEM
METOJIOB €CTECTBEHHBIX HayK,
MaTeMaTUYeCcKOro aHalu3a U
MOJICTTMPOBAHUS

OIIK-1.2. [IpuMeHsIeT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JJIS

peLIeHus IPEAMETHO-IPO(PUIBHBIX 33129

OIIK-1.3. IIpuMeHseT ecCTeCTBEHHOHAYYHbIE METOIbI TEOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHNSI OOBEKTOB, POLIECCOB, SBJICHHUH, TPOBOANUT
SKCIEPUMEHTHI [0 3aJJaHHOM METOAMKE U aHATU3UPYET Pe3yIbTaTh

Pe3synbTaTel 00yueHus Mo AUCHUILTUHE, COOTHECEHHBIE C TNIAHUPYEMBbIMU
pe3ysbTaTaMu OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PeSyJ’ILTaTLI 06yqu1/I$[ 10 JUCIUIIIINHE

O1neHOYHEIS
MaTepHabl
(cemectp 1,2; kypc 1)

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
peLIeHus NpeAMETHO-NIPO(MIBHBIX 3a/1a4

OOyJaromuiics 3HaeT:

OCHOBHBIE IIOHSATHA M 3aKOHBI KJIACCHYECKOH U
COBPEMCHHOW (PM3UKH U MX POJIb B PEIICHUH MPEIMETHO-
npodHIBbHBIX 33184

Tectsr m. 2.1.1, m.
2.1.2

OOyJaromuiics yMeeT:
UCIIOJIB30BaTh OCHOBHBIE MIOHATHS ¥ 3aKOHBI (PM3UKH JIJIsI
peleHust MPeAMETHO-MPO(UIBHBIX 33184

Bagaun 1m. 2.2.1, m.
2.2.2

OOyuatomuiics BrajeeT:

HaBbIKaMH1 TMPHUMCHEHUS OCHOBHBIX MOHATHH U 3aKOHOB
KJIACCHUUYECKOM M COBPEMEHHOW (HM3MKU ISl PElICHUsS
PEAMETHO-NPOMUIIbHBIX 33/1a4

Baganus 0. 2.3.1, m.
2.3.2

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYYHBIE METOJIBI
TEOPETHYECKOTO M SKCHEPHUMEHTAIBEHOTO
UCCIeIOBaHUs  OOBEKTOB,  IIPOILIECCOB,
SBJICHUH, TIPOBOJUT SKCHEPHUMEHTHI IIO
3aJIaHHOM  METOJUKE M  aHAIU3UPYET
pe3ynbTaThl

OOyJarommmiics 3HaeT:

Tecter m. 2.1.3, m.

METO/IbI  TEOPETUYECKOr0 W  IKCHepuMeHTtansHoro | 2.1.4
uccienoBanus (QU3NUECKUX OOBEKTOB, MPOIECCOB U

SIBICHUI, METOMUKY TpOBelACHUss ©  00paboTKu

pe3ysIbTaToB (DU3UUECKOTO IKCIIEPUMEHTA

OOyJarommiicst yMeeT: Tecter m. 2.2.3, 1.
HIPUMEHSTh METOBI TEOPETUIECKOTO u| 224
JKCICPUMCHTAIILHOTO  HCCJICJOBAHUS  (PU3MUYCCKUX

O0OBEKTOB, MPOIECCOB U  SIBICHHMA, MPOBOAUTH

(u3nyecKkre 3KCIEPUMEHTHI 10 33/IaHHOW METOAMKEe U
00pabaTpIBaTh UX PE3YIbTATHI

OOyuaromuiics BIajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJ0OB TCOPETUYECKOIO0 H
SKCICPUMCHTAIBHOTO  HCCICAOBAaHUS  (PH3HUYCCKUX
00BEKTOB, IPOIIECCOB U SIBIICHUI, HABBIKAMH ITPOBEACHUS
(U3MYECKUX IKCIEPUMEHTOB IO 3aJaHHOW METOJUKE U
HaBBIKAMHU 00pa0OTKHU HX PE3yJIbTATOB

Baganus 0. 2.3.3, 1.
2.34

HpOMe)Ky'TO‘{Ha}I aTrTeCTanus (Z-)KSaMCH) IIpOBOAUTCH B OJIHOM U3 CJICOAYIOIUX (I)OpM:

1) oTBeT Ha OWIIET, COCTOSIIUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUIECKUX 3a/1aHUIA;
2) BeinonHenue 3aaanuii B DMMOC CamI YIIC.

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJJHOU U3 CIEAYIOMHUX (HopM:

1) cobecenoBanue;

2) seinonaenue 3aganuit B OM1OC Caml YIIC.



2. TunoBbie! KOHTPOJIbHbIE 32JAHNUS MM HHbIE MATEPUAIBI ISl OLEHKH 3HAHMIA, yMEHHU,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPAKTEPHU3YIOIIUX YPOBeHb C()OPMHPOBAHHOCTH KOMIIETeH M

2.1 TunoBsble Bonmpockl (3a1aHusl) 115 OLIeHKN 3HAHNH B KayecTBe 00pa30BaTeILHOTO pe3yJibTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTenbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHEIe | OOydJaroUIHiics 3HACT:

HOHATHS U 3aKOHBI €CTECTBCHHBIX | OCHOBHBIC IOHSATHUS U 3aKOHBI KIIACCHYECKOM M COBPEMEHHON (DPM3MKH U MX POJIb B PELICHHU
HayK Ul pelIeHHs HPEeIMETHO- | NpeIMeTHO-TPOQHIBHBIX 3a1a4

poGUIBHBIX 33734

2.1.1 Ilpumepsbl TecTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaibHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH Ha3BIBACTCS

a) COCTaBIISIOIIAs BEKTOpPa YCKOPEHHUS, HalpaBIeHHas [0 KacaTebHOM K TPAeKTOPUH MaTepHATBHOM TOUKH

b) mpousBemeHne BeKTOPa YCKOPEHHUS Ha KOCHHYC YIJIa MEKITY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) mpoM3BeIEeHUE MOAYJISA BEKTOpA YCKOPEHHS HAa BEKTOP HOPMAJIH K TPAEKTOPHU MaTepUaIbHOM TOUKH

d) cocraBnsomas BEKTOpA YCKOPEHHs, HAlpPABJICHHAs BJIOJb MPSIMOH, MEPHEHAMKYISAPHON KacaTeIbHOW K TPaeKTOPHUU
MaTepuaibHON TOYKU

€) MpPOEeKIHUs BEKTOPA YCKOPEHHUS HA PauyC-BEKTOP MAaTEPUALHON TOYKH

2. BekTOopoMm yriioBoro nepeMelieHus MaTepuaibHOW TOUKY IPH €€ BPAIEHHH OTHOCUTEILHO OCH Ha3bIBAETCS
a) yroi, Ha KOTOPBI TOBEPHYIACH TOUYKA, YMHOKCHHBIN Ha €IUHAYHBINA BEKTOD, HAMIPABICHHBIH B CTOPOHY [BHKCHHS TOUKH
b) mnpousBenenue yria moBopoTa MaTepHAIBHOM TOUKH Ha SMHUIHBINA BEKTOP, 3a/IAf0NICH HAMPABICHHE OCH BPAIIICHHUS
C) JUIMHA IYTH OKPYXKHOCTH, 10 KOTOPO# MePeMeCTHIAChH TOUKa
d) yrom Mexmy pamiyc-BEKTOpaMH HAYaIbHOTO M KOHEYHOTO MOJNIOKEHHS TOUKH
€) TPOM3BEACHHME yIiia MOBOPOTa MaTePHANTBEHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePHAIbHOM TOUYKH

3. Kakoe yTBepKaeHUE SIBIACTCS MPABUIBHON U HanboJee TOYHOH (popMyIupoBKOi BTOpOro 3akona HeroToHa

a) JIro0oe Teao MOKOMTCS MM JBHXKETCS MPAMOIMHENHO, €CJIM HA HETO HE JEHCTBYIOT HUKAKHME CHJIBI WIIH JAEHCTBHE BCEX
CHJI CKOMIICHCHUPOBAHO

b) W3menenue ummyibca Teaa paBHO PaBHOACHCTBYIOIICH BCEX CHII, ACHCTBYONIMX HA HETO

C) B uHepumanbHOW crcTeMe OTCUYeTa MPOM3BECHUE MACChI Telia HA YCKOPEHHE €ro MOCTYNATeIbHOrO JBHKEHHS PABHO
CyMMe BCEX CHJI, JCHCTBYIONIUX Ha TEIIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEeHHEe, MPHOOpeTaeMoe TEIOM, PABHO MPOU3BEICHHUIO JICHCTBYIOIIEH HA HEro
CHITBI HA MAcCy Tela

e) B mo0oii cucteme oTcueTa CyMMa BCEX CHUI ICUCTBYIOIUX HA TEJO, PABHA MPOU3BEACHUIO €r0 MACChl HA €r0 YCKOPEHHe

4. BecoM Tena Ha3bIBaeTCS

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AEeHCTBYOLIAS HA TETIO

C) Macca Tea, BRIpaKeHHast B €IMHUALAX CHITbI (KHJIOrpaMM-CHIIa)

d) cua, gelicTByIOAs Ha TEJO, BRIPAKEHHAS B €IMHHUIAX MACChl, KOTOPYIO H3MEPSIIOT B MPOIECCE B3BELIMBAHKS TEJIA HA
Becax

€) cuia, C KOTOPOM TeJo BCIEACTBHE MPHUTHKEHHS K 3eMile JeHCTBYET HA OIOpPY WM TOABEC, YAEP)KUBAIOLIYIO TEIO OT
CBOOOIHOTO MA/ICHUS

5. MOMEHTOM UMITyJIbCa MaTEePHUATbHON TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHHUE PaiyC-BEKTOPa MATEPHUATIbHON TOUYKU HA €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHAIBLHOM TOUKH HA €€ BEKTOP UMITYJIbCa
C) TPOM3BEACHHUE UMITYJIHCA MATCPHAILHOM TOUKH, Ha TUICUO CHITBI, ICHCTBYIOIICH Ha TOUKY
d) wuMmyIBC MaTepHUANBHOW TOYKY B JAHHBIA MOMEHT BPEMEHH
€) TNpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

6. SIBieHue pe3oHaHCA MPH BbIHYKICHHBIX FAPMOHUYECKUX KOJIEOAHUSIX COCTOUT

a) B PE3KOM YMEHBIICHHM AMIUIATYIBI KOJEOaHWI MpPH MPUOJIMKCHHH YaCTOTHI BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYEHUIO, ONIPEAEIAEMOMY CBOMCTBAMU CUCTEMBI

b) B pe3kom yBennueHNUH aMITUTYABI KOIEOAHU IPH MPUOIMKEHUN YaCTOTHI BHELITHEH CHIIBI K HEKOTOPOMY €€ 3HAYCHHIO,
OIpeNIeNIEMOMY CBOICTBAMU CUCTEMBI

! TIpuBonarcs THUIOBBIE BONPOCH M 3agaHus. OLEHOYHBIE CPEACTBA, NPEIHA3HAYEHHBIE IJIS HPOBENEHUS AaTTECTALMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT AKTyalM3allid C Y9eTOM DPAa3BUTHS HAayKH, OOpa3oBaHWUS, KyJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COACPKAHNS OIEHOYHBIX CPEICTB Cpear 00ydJaromuXcs YHUBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenoaaBaTens — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




c)
d)

€)
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B PE3KOM YBEIWYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHUOJIIKEHUH 4aCTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
cBOOO/HBIX KOJIeOaHU

B PE3KOM YMEHBILICHUH 3aTyXaHMs KOJeOaHWH NpH NPHOJIMKEHUH 4YacTOThl BHEIIHEH CHIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTyXaIOUIUX KOoJIeOaHUH

B TIPEKpaILEeHNH KoJIeOaHUH NP NPUOIMKEHNH YaCTOTHI BHEIIHEH CHIIBI K 4acTOTE CBOOOTHBIX KOJIeOaHuH

7. DHTpomnHei B TepMOAMHAMHUKE Ha3bIBAeTCs (QYHKIUS COCTOSHUS TEPMOANHAMHIECKOI CHCTEMBI,

OECKOHEYHO Majloe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IPOLECcaX PaBHO OTHOLICHHIO OECKOHEYHO MaJloro KOJIMYECTBa
TeIUIa, NepeAaHHOT0 CUCTEME K TEMIIEPAType CHCTEMBI

OECKOHEYHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTUMBIX IIPOLIECCax PaBHO OTHOLICHHIO OECKOHEYHO MaJIOTO KOJIMYECTBA
TeIlIa, IEPeIaHHOro CUCTEME K TEMIIEPATyPe CHCTEMBI

M3MEHEHHE KOTOPOIl B JIOOBIX MPOIIECCaX PAaBHO OTHOLIEHHIO KOJIMUECTBA TEIUIA, IEPEIaHHOr0 CHCTEME K TeMIeparype
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCAX PABHO IPOU3BEICHHIO OECKOHEYHO MJIOT0 KOJMYECTBA
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

0ECKOHEYHO Majoe HM3MEHEHUE KOTOPOIl B HEOOpaTHMBIX IPOLECCaX PaBHO IPOM3BENCHUIO OECKOHEUHO Maoro
KOJIMYECTBA TEIUIA, HePEAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUii. 2 ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHYECKOTO MOs?

HanpsoxkeHHOCTB 3IIEKTPUYECKOTO IO B TaHHOH TOYKE MPOCTPAHCTBA, YMHOKCHHAs HA paJiyC BEKTOP JaHHOM TOYKU
Cpenu TaHHBIX OTBETOB HET MPAaBHIHHBIX

Pabora mo mepeMeneHnio eTMHIYHOTO TTOJIOKUATENFHOTO 3apsiia U3 JAHHOW TOYKH IPOCTPAHCTBAa B OECKOHEYHOCTh
[oTeHnmanpHast SHEPTUSA MPOU3BOIBHOTO 3apsa, TIOMEIIEHHOTO B JAHHYIO TOYKY IIPOCTPAHCTBA

Cuina, nefiCTBYIOIIas HAa €QUHUYIHBIHN ITOJIOKUTEIHHBIHN 3apsi1, TOMEIIECHHEIH B JAHHYIO TOYKY IPOCTPAHCTBA

2. KougencaropoM Ha3bIBaeTCs

IBE I[UIOCKHX IUIACTHHBI, pa3felNCHHBIX CIIOEM [UAICKTPHKA C OTIMYHOM OT COMHHLBl JUAICKTPHYSCKON
POHULIAEMOCTBIO

1:000€ yCTPOMCTBO, KOTOPOE CIIOCOGHO HAKAIUIUBATD IEKTPUUCCKHE 3apsiIbl

JIBa U30JIMPOBAHHBIX IPYT OT ApPYyra KOHLEHTPUYECKUX LIMJIMHIpA

CHCTEMa, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT APYyra NPOBOJIHUKOB

7000 IPOBOJHHUK, €CIIM OH 00J1a1aeT AIEKTPUUECKON EMKOCTHIO

3.  Chopmymmpyiite Teopemy ["aycca Ui 2IEKTPUIECKOTO OIS B BAKYyME

[upkynanus BeKTOpa HaIpsHKEHHOCTH AMEKTPHYECKOT0 TS 10 TF000My 3aMKHYTOMY KOHTYPY paBHa HYJITIO

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHUYECKOTO IOJIS 4Yepe3 IMPOU3BONIBHYIO TOBEPXHOCTh PaBEH anreOpandecKoit
CyMMe 3aps/I0B, HAXOIAIINXCS Ha STON ITOBEPXHOCTH, ACTICHHON Ha 3IEKTPHUYECKYIO MTOCTOSTHHYIO

IToTox BeKTOpa HANPSHKEHHOCTH JIEKTPUYECKOT0 OIS Yepe3 MPOU3BOIbHYIO 3aMKHYTYIO TOBEPXHOCTh PaBHA HYIIIO
LIupKysIsiiusi BEKTOpa HANPSHKEHHOCTH AJIEKTPUUECKOTO OIS 110 JII0OOMY 3aMKHYTOMY KOHTYPY paBHa IOTOKY BEKTOpa
HaINpsKEHHOCTH 3JIEKTPHUECKOTO MO Yepe3 MPOU3BOIbHYIO IIOBEPXHOCTb, ONUPAIOIIYIOCS Ha ATOT KOHTYD

[ToTox BekTOpa HAMPSHKEHHOCTH JJIEKTPHUYSCKOTO TIONS Yepe3 IMPOU3BONBHYI0 3aMKHYTYHO ITOBEpXHOCTH paBeH
anreOpandecKoil cyMMe 3apsI0B BHYTPH STOH TOBEPXHOCTH, ACICHHON Ha AIEKTPUIECKYIO TIOCTOSHHYIO

4. Cohopmynupyiite nepoe npasmwio Kupxroda

AnrebOpanueckas CymMma TOKOB B JII0OOM KOHTYpE 1IE€ITU paBHA HYJITIO

AnreOpandeckasl cyMMa TOKOB B JIFOOOM y3JI€ IIETTH paBHa HYIIIO

Anrebpardeckas cymma 3/1C B KaKI0M KOHTYpE paBHA HYJIO

Anrebparmdeckas cymma DJIC B KaXIoM KOHTYpe paBHa anreOpanmdeckodl CyMMe TMPOW3BEACHUI CHIBI TOKa Ha
COIIPOTHUBJICHHE BCEX YYACTKOB KOHTYpa

AnreOpandeckas cyMMa IaieHHH HAIIPsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHa HYJIIO

5. BekTopoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

BEKTOpHas (u3nvecKas BEIMYMHA, MOJYJIb KOTOPOHW pPaBEeH OTHOUIEHHIO MAaKCHUMaJbHOW CHJIBI, NEHCTBYIOIIECH cO
CTOPOHBI MArHUTHOTO MOJISl HA OTPE30K MPOBOJHHUKA C TOKOM, K CHJIE TOKa B IIPOBOJIHUKE

BEKTOpHas (pr3nyueckast BeJIMYMHA, MOYJIb KOTOPOI paBeH OTHOIIEHHUIO MaKCUMaJIbHOTO MEXaHNYECKOT0 MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYI0 B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOILyJTb KOTOPOH PaBEeH OTHOIIECHHIO MHHUMAILHOTO MEXaHWYECKOTO0 MOMEHTA CHII,
JEHCTBYIOINX HAa PaMKy C TOKOM, MOMEIICHHYIO B OJHOPOJHOE IOJe, K NMPOWU3BEICHUIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEIMINHA, MOILyJTb KOTOPOH PaBEeH OTHOIIECHHIO MHHUMAILHOTO MEXaHWMYECKOTO0 MOMEHTA CHII,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYI0 B OJZHOPOAHOE MOJE, K MPOU3BEACHUIO CUIBl TOKA B paMKE Ha €e
HepuMeTp

BEKTOpHas (pu3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JeUCTBYIOIIECH Ha € AMHUYHBIN TIOJIOKHUTEIBHBIHN 3aps,
HaxOJISIIIMHCS B MATHUTHOM I10J1€

6. SIenenue CaMOMHIYKIHWHX COCTOUT B!
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BO3HMKHOBeHNH OJIC MHAYKLIUH B IPOBOISALIEM 3aMKHYTOM KOHType IpU H3MEHEHHH MAarHUTHOTO IOTOKAa uepes
MPOU3BOJIbHYIO IOBEPXHOCTbD, ONUPAOLIYIOCS Ha JaHHBIH KOHTYP

BO3HMKHOBeHNH OJIC MHAYKLIUHU B HPOBOJSLIEM 3aMKHYTOM KOHTYpE NPH U3MEHEHHM TOKa, NMPOTEKAIOILEro 4epes
JIaHHBIA KOHTYP

BO3HHKHOBeHNH DJIC MHAYKIMU B IPOBOAALIEM KOHTYpPE IPU 3aMbIKAHUU UM Pa3MbIKaHUM JAHHOTO KOHTypa
BO3HMKHOBEHHH TOKA B IIPOBOJSIIEM 3aMKHYTOM KOHTYPE IIPH W3MEHEHHN MarHUTHOTO TIOTOKA Yepe3 JaHHBII KOHTYpP
BO3HMKHOBEHHHU TOKa B NMPOBOJSIIEM 3aMKHYTOM KOHTYpPE NPH M3MEHCHHH MarHUTHOTO IOTOKA Yepe3 MPOU3BOJIBHYIO
MOBEPXHOCTb, OMUPAIONIYIOCS HA JTaHHBIH KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IEPEMEHHOT0 TOKA OIpEeesIeTcs KakK

BEJINYMHA TAKOTO MOCTOSHHOTO TOKa, KOTOPBIA 3a BpEMsl, paBHOE OJHOMY IIEPHOIY NMEPEMEHHOTO TOKA, IPOU3BEAET
TaKyIo ke paboTy, 4TO B paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

BEJINYMHA TaKOTO TIOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTh Yepe3 MOIEepPeYHOE CEUCHNE POBOIHIKA TAaKOH XK€ 3apsil,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOHM 9aCTH EPEMEHHOTO TOKA B IIETIH, SHEPTHS KOTOPOH MEPEXOIUT B TEIJIO, BEIIENIEMOE B IICTIH;

BEIMYMHA aMILIUTY bl IEPEMEHHOTO TOKa,;

BEJIMYMHA aMIUTATY bl IEPEMEHHOTO TOKA, YMHOXXCHHAs Ha \/E

8. Uro Takoe BOJIHOBAS MOBEPXHOCTH?

IIoBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JaHHBI MOMEHT BPEMEHHU
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIICHUE B OAMHAKOBOU (aze
I'eomeTpuyeckoe MECTO TOUEK, BOZMYIIEHUS KOTOPhIX MaKCHUMalbHBI

ITorpanuuHas MOBEepXHOCTb, OTACIAIONIAS BOSMYIIEHHYIO Cpey OT HEBO3MYIIICHHOM Cpesbl
IInockocTh, NEPIEHAUKYJIIIPHAS HAIIPABICHUIO PACIIPOCTPAHEHMSI BOJIHbI

9. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTIO PACIPOCTPAHCHHS CBETOBBIX JIyUCH

CBeT MeX1y JIIOOBIMH IBYMSI TOYKAMH PACIIPOCTPAHSICTCS 10 MPSIMOM JIMHUH, COSAUHSIOIINN TOUKH

B nr00BIX cpeiax CBETOBOM JIyd MPEACTABISCT COOOH MPAMYIO JIMHUIO

CaeToBas BOJIHA BCET/Ia PacpOCTpaHsIeTCs M0 MPSMOI THHUU

B opHOpOOHBIX cpenax CBETOBOM JIy4 ABJIICTCS IPSIMOU JIMHUEH

B ontrdeckn mpo3padHBIX Cpemax CBETOBOH JIyd BCET/Ia SBIIACTCS MPSIMOH JTHHUEH

10. Yro Ha3wiBaeTCs mudppakIneii CBETOBBIX BOIH?

Bce siBieHuUs, cBA3aHHBIC C OTHOAHUEM CBETOBBIMH JYYaMH JIFOOBIX MPETIITCTBHA

PasnojxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIOBIICHBI BOTHOBOM MPUPOAOH CBETa M HAOIIOAAIOTCS TIPH €0 PACcIIpOCTPaHCHUH
B Cpeax C Pe3KO BEIPAKEHHBIMHU ONTUYECKHIMHU HEOTHOPOTHOCTIMH

COBOKYITHOCTb SIBJICHUH, KOTOPbIC 00YCIOBICHBI 3aBUCUMOCTBIO [TOKA3aTe sl IPEIOMJICHHS OT YaCTOTHI CBETOBOM BOJIHBI
HanoxeHne KorepeHTHBIX BOJH JAPYT Ha Ipyra

11. Vxkaxwure Haubosee MpaBWIbHYIO GOPMYIHPOBKY 3aKkoHa Masroca

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPpU3aATOP, IMMPU OTCYTCTBHU TMIOTJIOMICHUA CBETa
BEIIECTBOM OJSIPU3aTOPa YMEHBIIIAETCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCa yTJIa MeXIY pa3pelleHHBIMI HAIPABICHUIMH MOJIIPU3aTOpa U aHATTHU3aTOpa

MHTEeHCHBHOCTD TONSPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelICHHOE HAIPaBICHHE KOTOPOTrO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMICAIIETO 4Yepe3 ONTHYECCKYIO0 CHCTEMY IOJIIpPH3aTOp-aHAIH3aTop, BCEraa
MEHbIIIe HHTEHCUBHOCTHU CBETA, MAJAIONIET0 Ha MOJIIPU3ATOP

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPU3aATOP, IMMPU OTCYTCTBHU TMIOTJIOMICHUA CBETa
BELIECTBOM HE U3MEHSIETCS

12. CnekrpaibHas u3jaydaTelabHasi CIOCOOHOCTh TeJa 3TO

OHEPTHUA, U3 TydacMast e]lHHHHeﬁ IMOBEPXHOCTHU TEJIa 3a CAUHUIY BPEMCHHU B €AUHUYHOM UHTECPBAJIC NJIMH BOJIH

SHEpTUsl, U3JIydaeMasi BCeM HarpeThIM TEJIOM Tella 33 €IMHUILy BPEMEHH B eIMHUYHOM UHTEpPBAJIC JUINH BOJIH

TMIOJTHAs! DHEPTHS, N3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPAJIbHOM JIMalra3oHe JUIMH BOJIH 32 €IMHUILY BPEMEHN
SHEPTUsl, M3JIydaeMasl eIMHHUICH OBEPXHOCTH Tella 3a eIMHUIYY BpEMEHHU BO BCEM MHTEpBaJIe JUIMH BOJIH

SHEPTHsl, U3JIydaeMasl eIMHULICH NOBEPXHOCTH Tejla 3a MHUIY BPDEMEHH B ONTHYECKOM JIMana3oHe JAJIHH BOJIH

13. Kaxoe 13 NpuBEICHHBIX YTBEPKICHUH SBIIIETCS BEpPHBIM B Teopun bopa?

PaspemeHHbiMH OpOMTAMH IJIS1 SJIEKTPOHOB SIBIISIIOTCSl TaKWe, JJsI KOTOPBIX MOMEHT MMITYJIbCa 3JEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

DHeprus JIEKTPOHA HA OPOHTE U €€ PaAnyC MOTYT OBITh IIPOU3BOIBHBIMHU

Paanyc opOHUTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

[Ipu ABIXEHUH AIIEKTPOHOB MO OPOUTE MPOUCXOANUT HEMPEPHIBHON U3ITydYeHUE YHEPTHI

Pannyc opOUTBI SIEKTpOHA ¢ TEUSHUEM BPEMEHH YMEHBIIIAETCS

14. Yro BEIpakaroT COOTHOUICHHS HEOMPENeNEHHOCTEH B KBAaHTOBOM MeXaHUKe?

CoOTHOLIEHUS MEKAY N3MEPEHHBIMU TOYHBIMHU 3HAYEHUSIMU KOOPAMHATHI M MIMITYJIbC MHKPOYACTHIIBI

OTcyTCcTBHE OTpaHUUCHUH Il OZHOBPEMEHHOTO M3MEPEHUSI KOOPAMHATHI M MIMITYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynsipHbie CBOWCTBA BElECTBA

d) BonHOBbBIE CBOICTBa MUKPOYACTHUII

e) CooTHOUICHHS MEXIY CPCOIHUMH KBAIPATHUYCCKUMH OTKJIOHCHHSIMH NPU OJHOBPEMEHHOM H3MEPEHHH KOOPIHHATHI U
MMITyJIbCa YaCTHUIIbI

OIIK-1.3. Ilpumenser OOyuaromuiicst 3HaeT:

€CTeCTBEHHOHAYYHBIE METOMBI METOJIBl TEOPETHYECKOTO M HKCIICPHUMEHTAIBHOTO HCCIESHOBaHUS (PU3NUECKUX OOBEKTOB,
TEOPETUYECKOTO U NPOLIECCOB U SIBJICHUIl, METOIMKY HPOBENCHUS M O00pPabOTKU Pe3yibTaToOB (HH3HUYECKOTO
9KCIIEPHUMEHTAIEHOTO 9KCIIEPUMEHTA

HCCIIeIOBaHUs OOBEKTOB,
MPOLIECCOB, SBICHHUMN, TPOBOAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
pPe3yJIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTCPUAILHOW TOUKH OMPEAesIeTcs: PopMyIIoi
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2. Kakast ¢popmyna BelpaxaeT paboTy NpH ABMKEHHU MATEPHATBHOU TOYKH MO MPOU3BOJBHON TPACKTOPUHU U3 MOJOXKEHUs 1 B
roJioxxenue 2?
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3. MOMEHT HHEpIHH MPOM3BOJIBHOIO Tea OTHOCUTEIILHO HETIOABIKHON OCH BpAIllEHHUs ONpeaessieTcs: GopMynoit

N N
1) :Z:miri 2)J=mr? 3) J=mr 4) 3=J,+ma?® 5)J :Z:miri2
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4, Ykaxunre (I)OpMyJ'Iy U1 MOMEHTA HHEPIUKU TOHKOI'O OJHOPOAHOI'O CTCPIKHA MACChl m U JJIMHBI I OTHOCHUTCIBHO
HENOJBUKHOM OCH BpalCHUs, IPOXOJALIECH Uepe3 CepearHy CTCPHKHSL.

1 1 1 1 2
DI=—m?* 2J==ml* 3HJI="m?® gHI=—ml’ 5 J="ml?

2 3 4 12 5

5. Vkaxwure popmymny ans KI1J] TermioBoit MammmHbI
1) U:Tl_TZ 2) = Asoresn 3) ,7:& 4) ;7:Q1_Q2 5) = Q
Tl A’fampul{ Q2 Ql Ql - QZ

6. Ykaxute popmyiy s pacnpenenenus bonbimana.

E_+U
1) n=n, exp(— i—Tj 2) n=n, exp[— kTJ 3) n=n, exp(— E\T/j 4) n=n, exp(— %) 5) n=n, EXp(— ;j

2.1.4. Tlpumepsl TeCTOBBIX 3aJaHMii. 2 ceMecTp

1. BoiOepute Gopmyily AJisi HANPSHDKEHHOCTH BJIEKTPUYECKOTO IMOJIsl, CO3/aBa€MOr0 PaBHOMEPHO 3apsHKEHHOH IIOCKOCTBIO B
BaKyyMe.

NE=2 2)E-=
) £ ) 2

S He=--9  He-_9_ 5e-%

&, Are,r 4rg,S 2¢g,

0
2. 3akon buo - CaBapa — Jlamaca uMeeT BHIT

=, qFxV =g, I Pxdl =, qQVxT = Ldl xF _
HNB="2"_—— 2)dB=L2—"~— 3PIB=L2—— AHdB=L2L—" 5)B=
) 4z r® ) 47 r® ) 47 r® ) 47 r® )

ol

2

X

N

T r

3. Kakast u3 popMyI1 IpaBUIBHO OTPAXKACT CBSI3b MEIKAY HANPSHKEHHOCTHIO JICKTPUIESCKOTO OIS M IIOTCHIIHAIOM 3JICKTPUIECKOTO
moJist?

- £
D g0, =[E-QF 2 =€ 3 g, =E-(1-7) 4 p=aivE 5 9=

4, 3akoH Awmriepa B 00111eM BUIE UMEET BU/I
1) dF=1dixB 2)dF=I11xdB 3) F=11xB 4) F=I1-B 5) F=I1Bcosa




5. Kakoe w3 nepe4nciieHHBIX ypaBHEHHH BXOAMT B CHCTEMY ypaBHeHHH MakcBeiia?

_ - I - B - _
1) §D-ds=q 2)§H-ds=0 3)JE-d=0 4)H=—-J 5 o=[E-ds
S S L 0 S
6. Ecnmn o, = ! " o= i_R_Z TO QopMyra I 3aTyXarolMX KojeOaHWil B CHIIBI TOKa B K0Je0ATEILHOM KOHTYpe
* JLc LC 4L®’
HUMECT BUJ

Di= Ioexp[—z—F:_tjcos(a)ot+a) 2) I = Ioexp(—z—lT_tjcos(ax+a) 3) I =1,cos(w,t+ax)

4) 1 =1, c0s(at+a)  5) I =1,cos(at)
7. Ilepuon 3aTyxarouyx KojiebaHuil B KoyiebaTeIbHOM 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. VIHTGHCHMBHOCTb TIPH HAJNOKEHUH JBYX KocepeHmHbix BOTH paBHa (0 | pasHocTh (as; l,, 1, MHTEHCMBHOCTH BOJH B

otnensHocTH, |, #1,):

Di=t,+1, 2)I=l+1,+2/I]1,c086 3) I=\/I12+I22+2I1I20035 4) I=\/If+I22—2lllzcos§ 5) I = 12412

9. Ha nudpakiunoHHy0 pemerky ¢ nepuojoM d magaer CBET OmMpeneleHHOM AInHbl BoJHbL. Kakoil u3 Gopmyn cOOTBETCTBYET
MaKCHUMYM II€pBOro Hopsiika’?

. A
1) Sln(p=a 2) Singo:% 3) Sin(o:% 4) Sin(p:% 5) Singozzd—/1

I |
10. Ecniu " min i " max- MpHUMAaIbHAS U MAKCHUMaJIbHASI HHTEHCHUBHOCTD YaCTHYHO MOJISIPU30BAHHOTO CBETA, MPOIYCKAEMOI0
aHaIM3aTOPOM, TO CTENEHb MOJIIPU3aIK CBETa ONpeessercs mo hopmyie
o — 1 o — |

min P= max min
|

+ Imin 3) Imax 4)

P= Imax + Imin max min P= min

I Imin 2)

1) max max max T Imin 5) Imax

11. Tlpu najeHny CBETOBOTO JIy4a, paCIpOCTPaHSIONMIETOCS B TIEPBOM CpeJie Ha TPaHMILy pasjiesa MepBOil U BTOPOH cpeibl C
NOKa3aTeNIsAMH NPEJIOMIIEHU U N, , N, >N, Yroj IOJHOTO BHYTPEHHETO OTPAXKEHMUS o YIOBIETBOPSET YCIOBHIO

1) Sina:& 2) sinazzn—2 3) tga:& 4) tgazn—2 5) cosa:&
nZ nl nZ nl nZ

2.2 TunoBsble 3aJaHus I OLIEHKH YMeHHMI B KauyecTBe 00pa30BaTe/ibHOIO pe3y/ibTaTa

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon n HanmenoBanue O0pa3oBaTeNbHBIN pE3yNbTaT
UHUKATOpa JOCTHXKEHUS
KOMIETEHITNH

OIIK-1.2. ITpumensier ocHOBHBIE | OOyJaromuics yMeer:

IIOHATHUS U 3aKOHBI HCIIOJIB30BAaTh OCHOBHBIC ITIOHATHUA U 3aKOHBI (1)I/ISI/IKI/I JJIA pEHICHUA Hpe}lMeTHO-HpO(bI/IHBHBIX
€CTCCTBCHHBIX HAYK JJIA 3aga4

pelLIeHus IPEIMETHO-
npoMIBHBIX 33124

2.2.1 Tlpumepsl 3aga4. 1 cemecTp

1. MoTouuKIKCT 3a MEepBBIe 5 MUH Ipoexall 3 KM, 3a mocienyromue 8§ MUH — 9,6 KM | 3a moclieHue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh JBIXKEHUS MOTOLMKINCTA HA KaXKJOM U3 TPEX y4acTKOB ITyTH; CPEIHIOI CKOPOCTh 3@ BCE BpPeMs
JBYDKEHMUSL.

2. JlBa moeszja UIyT HAaBCTpEdy JAPYT APYTY CO CKOpPOCTSIMHU Vi = 36 kM/4 U vz = 54 km/4. [Taccaxxup B mepBoM moesze
3aMedaeT, YTO BTOPOH Moe31 NPOXOIUT MUMO HEro B TeueHue BpeMeHH t = 6 c¢. Kakosa qymHa BToporo noesna?

3. Touka IBHXETCS IO OKPYKHOCTH paauycoM 20 CM ¢ MOCTOSHHBIM TaHTEHIMAIBHBIM ycKopenueM 5 m/c?. Uepes kakoe
BpeMsi IocyIe Hadasa ABMKECHHUS] HOPMaIbHOE YCKOPEHHE TOUKU OyJeT paBHO TAaHTCHIIMAILHOMY ?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M M BBICOTOW 5 M JIEKHUT rpy3 Maccoi 26 kr. Koad¢unuent tpenus pasen 0,5.
Kakyro cuiry Hajgo NMPUIIOKUTH K TPy3y BJIOJb 3TOW IUIOCKOCTH, YTOOBI BTaUTh Ipy3? UTOOBI CTAIUTh Ipy3 C 3TOU
IIOCKOCTHU?

[Moesn maccoii 500 T ABMKETCS paBHO3AMEJICHHO IIPH TOPMOXKEHUH, TP STOM €ro CKOPOCTh YMEHBIIACTCs B TedeHue 1
MuH oT 40 1o 28 km/4. HaiiT cuimy TOpMOXKEHUsL.

Teno CKONB3UT 10 HAKIOHHOU IIOCKOCTH COCTaBisiomiel ¢ ropusontom yron 45°. Tpoiins paccrosuue 36,4 ¢M Teno
puodpereT ckopocTh 2 M/c. UeMy paBeH K03(pPHUIIHEHT TPEHHS Tela O TUIOCKOCTH?

Opynue, KEeCTKO 3aKPEIVICHHOE Ha JKEJIC3HOAOPOXKHOM matdopme, MPOU3BOAMUT BBICTPEN BAOJb IOJOTHA JKENE3HOM
noporu nof yriaom o = 30° k muHuK Topu3oHTa. ONpenenuTh CKOPOCTh Uz OTKAaTa INIATGOPMBI, €CITH CHAPSIT BBIJICTAET CO
ckopocTbio Uy = 480 m/c. Macca miathopMBI ¢ OpyAHeM H CHapsaaMu my = 18 T, Macca cHapsga m1 = 60 KT.

[Tap maccoit my = 3 Kr ABHXKETCS CO CKOPOCTBHIO Vi = 2 M/C M CTaJKUBACTCS C TOKOSIIUMCS IIapOM Maccoid mp = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu aedopmanuu ImapoB? Yaap CYHTaTh aOCONIOTHO HEYIPYTHM, IPSIMBIM,
LEHTPAIbHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOISIIEH YEPE3 ET0 CEPEIMHY, COTNIACHO ypaBHEHUIO @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpaimaromuii MOMEHT M, JeiicTBYOIIMH Ha CTEpKEHb Yepe3 BpeMs t = 2 ¢ mocJie
Hayaya BpalleHHs, €CIIM MOMEHT UHEpIUHU cTepxHa J = 0,048 kr-M?,

Ha xparo miargopMsl B BUJIE JKMCKa, BPAIIAKOIIECS 0 MHEPIUM BOKPYT BEPTUKAIBLHON OCH C YacTOTOM N1 = 8 MuH 7,
cTouT YenoBek Maccoid my = 70 kr. Korna 4enoBek nepemen B HEHTP MIaT(OPMBI, OHa CTajla BPaIaThCs ¢ YaCTOTOH Ny =
10 mun L. Onpenenuts Maccy mp maTpopmMbl. MOMEHT HHEPIMH YEJIOBEKA PACCUMTHIBATE KaK ISl MATEPUATILHOM TOUYKH.
Touka coBepIIaeT rapMOHUYECKHE Kosiebanus X = A sin ot, tne A = 5 cm, ® = 2 ¢’1. B MOMEHT BpeMeHH, KOT/la TouKa
oOmanana nmoteHuansHoi sHeprueit 0,7 M/, Ha Hee AeliCTBOBajIa Bo3Bpalatomias cuia B 5 MmH. Haiiti 30T MOMEHT
BpPEMEHHU.

2.2.2 Ilpumepsl 3a1a4. 2 ceMecTp

[Inowaap MIacTUHEL CIIOASHOTO KOHAEHcaTopa 36 CM2, TOJIIIMHA CIIOS nuanektpuka 0,14 cMm. BIlunciuTe eMKOCTb, 3apsz

W SHEPTHIO KOHACHCATOPa, €CIM Pa3HOCTh MOTEHIHAI0B Ha ero ookmanakax 300 B, €cuom = 2,1.
JIBa OQMHAKOBO 3apsDKCHHBIX INApHKa IMOJBEIICHBI B OJHOM TOYKE HAa HHUTAX OJMHAKOBOW UIMHBL Ilpnm 3TOM HHUTH

pasomuch Ha yrona o. [llapuku nmorpyskaror B Macio. KakoBa mioTHOCTs P Macia, €CIIM yTroJl pacXOXICHNS HUTEH mpu
NOTPYXEHHH B Macjlo ocTaeTcs HemsmeHHbIM? IInoTHOCTh Marepuana mapukos p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Maciia € = 2,2.

UetbIpe JaMIibl, paccCuuTaHHble Ha HampspkeHue 3 B u cuny Toka 0,3 A, HaZ0 MOAKIIOYUTH NMapalljieIbHO U MUTaTh OT
UCTOYHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro ConmpoTHBICHHUS Hal0 BKJIIOYUTH MOCIEI0BATENBHO JaMIIam?
Awmnepmetp umeet compotusiierne 0,02 Om. Ero mkana paccumtana Ha 1,2 A. IIIyHT Kakoro CONnpOTHBICHHS HaJ0
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIJIO M3MEPATH TOKHU CHII0i 10 6 A?

OnHopoHOEe MarHuTHOe mnoJie ¢ uuaykuue 200 MTa geiicTByeT Ha MOMEUIEHHbIM B HEr0 NPOBOAHUK UIMHOM 50 cM ¢
cuioii 0,7 MH. Onperenute cuily TOKa B IPOBOJHHUKE, €CITM YIOJ MEXKIY HAIIPABICHUEM TOKa U HHAYKINEH MarHATHOTO
noss paseH 45°.

KsamparHas paMka mHOMeIleHa B OJHOPOAHOE MAarHUTHOE moiie. HopMmanme K IUIOCKOCTH pPaMKH COCTaBIIET C
HanpasieHdeM MarauTHoro nosns yron 60°. Cropona pamku 19 cM. Onpejienurte MHAYKIMIO MATHUTHOTO OIS, €CJIH
U3BECTHO, UTO cpeaHee 3HaueHue DJ1C MHAYKIMY, BOZHUKAIOUIEH B paMKe MpH BhIKIOUYeHUHU nojisi B Teuenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, MPOHU3BIBAIONINH 3aMKHYTBHIH NPOBOJIOUHBIN KOHTYp C compoTuBieHneM 0,5 Om, paBHOMEPHO
yBenmumicst ¢ 0,2 MB6 no 7 MB6. Kakoit 3apsn mporen 3a 3T0 BpeMs 4depe3 IoNepeyHoe CeueHHe NMPOBOJHUKA IpU
paBHOMEpHOM M3MeHeHnH oTtoka. Cuna Toka, J[C — MOCTOSIHHBI.

Katymika ¢ sxenesHeIM cepeuHuKoM ceuenreM 20 cm? umeeT HHAyKTHBHOCTH 2-102 . KakoBa 10m7kHa ObITH CHIIA TOKA,
4TOOBI MHYKIHMS T0JIs B cepaeunuke Obu1a 107 Ti, uncio BuTkoB pasHo 1000?

Paccrosame L ot mieneit 1o sxpana B onbiTe FOHTa paBHO 1 M. OnipeiennuTh pacCcTosSHUE MEXIY LIENAMHU, €CITH Ha OTpe3Ke
nmeok 1 = 1 cm yknagsisaercs N = 10 TeMHBIX MHTEPDEPEHIMOHHEIX TT0JI0C. J[TMHa BONHEL A = 0,7 MKM.

Ha menky u3 rimnepusa Toumaoi 0,3 MKM nmagaeT 6emblit cBet. Kakum OymeT ka3aThCs [BET IUICHKH B OTPAXKEHHOM
CBeTe, €CIIU YIoJl majieHus Jrydeid 45°7?

Kakyto pa3HOCTH JUITHH BOJH MOXKET pa3peuInTh JTUQPAKIIHOHHAS peIIeTKa MUPUHON 2 CM U IEPHOIOM 5 MKM B 00IacTu
KpPacHBIX JTydeii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MopsiaKa’?

EcTtecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh IUAJIEKTPUKA IO YIJIOM MOJIHOW mospu3anmun. Kosddumuent
npormyckanus cBeta paseH 0,915. Haiitu creneHp mosipu3aliiil MpeIoMICHHOTO JIy4a.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJISIPU3ATOPA, YTOI MEXAY TTIaBHBIMU INIOCKOCTAMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTb CBETa IOCIE MPOXOXKIEHUs OSTOH cucteMmbl? CuMTaTh, UTO KaXKIbIN
HOJSIpU3aTOp oTpaxkaeT U noryomaer 10% nagaromero Ha HUX CBETa.

Kartox BakyymHOro ¢orosnemenra ocemiaercs cBeroM ¢ jiuuHoW BoiHbEI 0,405 MkM. POTOTOK mpekpamiaercs npu
3aJiepKUBAIONICH pa3HOCTH MOTeHIHANOB 1,2 B. Haliti paboTy BbIXO/a 3JICKTPOHOB M3 KaTOA.

OIIK-1.3. [Tpumensier | OOydaromuiics ymeer:

€CTCCTBCHHOHAYYHBIC METOAbI MMPUMEHATb METOABI TCOPETHYCCKOTO M JKCHECPHUMCHTAIIBHOI'O HMCCICIOBAHUA Q)HBHLIGCKI/IX
TEOPETUIECKOTO 7 | OOBEKTOB, MPOILECCOB W SIBIICHHH, MPOBOIUTH (PU3MUECKHE IKCIIEPHMEHTHl 110 3aJaHHOU
SKCIEPUMEHTAILHOTO METOAMKE U 00pabaThIBaTh X PE3yJIHTATHI




UCCIIeI0BaHUs 00BEKTOB,
MPOLIECCOB, SBICHUHA, MPOBOJUT
SKCHEPUMEHTBl 10  3aJaHHOMI
METOMKE u aHaJIM3HUpYyeT
pe3yJIbTaTh

b)

c)
d)

€)

a)

2.2.3 TIpuMepsI TeCcTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoIen MOJOBHHY OKPYXHOCTH pammycoM 1,5 xm 3a 0,5 gaca. Ilpu 3TOM MOAyNb CpemHEro BEKTOpa
CKOPOCTH TICIIEX0/1a PaBEH

3,0 km/g

4,0 km/4

5,0 xkMm/4

6,0 KM/

7,0 km/g

2. HeGonpmoe teno (MaTepraibHyl0 TOUKY) Opocunu moj yriaoM 30° K TOPH30HTY € HadalbHOH cKopocThio 20 M/C
Yepes Kakoe BpeMs TEJO JIOCTUTHET Bbiciel Touku? [punsts g=10 m/c?

0,1c

0,2c

05¢c

lc

2¢

3. HpI/I BKJIFOUYCHHUU DJICKTPOABUTATCIIA €TI0 POTOP HAYMHACT BpallaTbCd PAaBHOYCKOPCHHO C YIJIOBBIM YCKOPCHUCM

20 06/c? . Ckombko 000pOTOB caenmaeT poTop uepes | cekyHIy mocie BKIIOUYCHUS TBUTATEIIS?
10
15
20
25
30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IPYXKHHY XKECTKOCTIO 2 -10° H/M Ha BenuuMHy, paBHYIO
0,1 cm

0,2 cMm

2 cMm

I cm

0,5 cMm

5. Tenexxka Maccoi 15 Kr ABHXKETCA IO BOTHYTOMY MOCTY €O CKOpocThio 10 M/c. B HIDKHEl ToUke cuia HOpMalbHOTO
JIaBJICHUSI TEJISKKN HA MOCT B/IBOE IIPEBOCXOJUT CHITy TSDKECTH. [Ipr 3TOM pasinyc KpUBH3HBI MOCTA PaBEH

10m

I5m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, JeTsiias co CKOPOCThIO 2 M/C, MMONAAaeT B MOABCUICHHBIN JTUIKUIA JIUCT Oymaru mMaccoi 1,5 T.
Cpasy nocie CTOIKHOBEHHSI CKOPOCTh ABHKEHHUS JICTA C TPWINIIIEH K HEMY MyXOH COCTaBIsIeT

2 wm/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. HeGonpmioe Teno (MaTepHalbHYIO TOYKY) Maccod 2 Kr, HaXOJSLIYIOCS Ha HEKOTOPOI BBICOTE HaJ MOBEPXHOCTHIO
3eMJIM U MMEIOUIYI0 IOTEHLIUANbHY0 3Hepruto paBHyto 400 [, OTIYCTHIN, TaK YTO 4€pPE3 HEKOTOPOE BPEMsI OHO
ynano Ha 3emiiro. Yemy paBHa CKOPOCTb 3TOrO Tejla B MOMEHT NajeHus Ha 3emito? CoNpoTUBIEHHEM BO3AyXa
npeHeopeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. Opnnopoanslii auck paamyca 0,1 M, kxarsmmiics 0e3 NPOCKaJIB3BIBAHMS 110 T'OPU3OHTAILHOM IOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TI0oTIa1ast Ha HAKJIOHHBIA Y4acTOK, IOJJHUMAETCs Ha BBICOTY

2,5m

1wm




c) 05m
d 04wm
e) 02m

9. HaﬁﬂI/ITe YHCIIO CTEICHEH CBO60ﬂI)I MOJICKYJI UACAJIbHOT'O I'a3a, €CJIK BCA DHEPTHUA €TI0 TCIUIOBOI'O ABUKCHUA
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d) 6

e) 7

10 B ABYX OAWHAKOBBIX 6ann0Hax HaxXoqUTCA KHCJIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u 0,[[H0171 A TOH 3Ke

TeMnepaTypoﬁ T Ilocne TOT'0, KaK ra3 u3 nepBoro 6aJ'IJ'IOHa NOJIHOCTBIO MCPECKavain BO BTOpOﬁ OaJJIOH U TIOCJIE
9TOTO MOBBICHIIM TeMIlepaTypy B 1,5 pasa, naBiieHHE BO BTOPOM OaJUIOHE CTajo PaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 TIpuMepsI TeCTOBBIX 3aJaHUIA. 2 ceMecTp

KosebarenbHbIll KOHTYP € MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET AIeKTpoeMKocTh C = 25 Mk®D, WHAYKTUBHOCTH
L = 0,01 I'n. MakcumanbHas cuna Toka B kKoHType 0,1 A. MakcumanbHOe HalpsDKeHUE Ha KaTylIKe PaBHO
a 1B

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

[psimoit mpoBox anmuuo# L = 40 cM nIBMKETCS B OIHOPOJIHOM MAarHUTHOM II0JIC CO CKOPOCTBIO ¥ = 5 u/c mepneHIuKyISIPHO
JMHUAM HHIYKIUU. Pa3HOCTH MOTEHIMAIOB MeX Ay KOHIaMu mpoBoja u = 0,6 B. MHaykuus B MarHUTHOTO MOJIs paBHA
a) 0,12 Tx

b) 0,3 Tn
c) 0,6Tn
d 1Tn
e) 5Tn

Pe3onancHas yactoTa BeIHY ) aroniei rapmonndeckoit 3/1C B koe6aTeIbHOM KOHTYpE, TIPH KOTOPOH aMIUTUTY/Ja CHUJIBI TOKa
MaKCHMAaJIbHA, PABHA Wye; = 200 ¢!, Uemy paBHa MHIYKTMBHOCTh KATYIIKH B KOJeOaTeqbHOM KOHTYpPE, €CITH €MKOCTh
KOHJICHCATOPa PABHA C — 5 nixeeD 7

a) 1TIm
b) 2Tm
c) 3I'm
d 5Tm
e) 10T

IToTOK BEKTOpA IMEKTPUUECKON HHAYKINH (IJTEKTPUIECKOTO CMEIEHHUs ) Yepe3 CheprIecKyr0 MOBEPXHOCTh, OXBATHIBAIOIILYIO
TOUCUHBIC 3PS ( = 2 K, q, = 3 1K1, gs =~ 2 uKu, paBeH

8 1-107° 5
b) 2-107° %
0 3-107° 5
d 7-107° 9
e) OE—; l

Temmeparypa aGCOMFOTHO YEPHOTO Tella YMEHBIIMIACH B 2 pa3a. Kak W3MeHHUIaCh €ro SHepreTHUeCKasi CBETHMOCTD
a) VYsemuuwmiach B 16 pa3s

b) VBeauumiacs B 2 pasa

C) VYBemuuuiach B 4 pasa

d) VYwmeHbmmiach B 2 pasa

e) YmeHnpmmiach B 16 pa3

Kpacuas rpanuia Gortosddexra s HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMAIbHOE 3HAYCHHE SHEPTUH
(hoToHa, BeB3BIBarOImEro hotodddexr. OTBeT nath B 3B.

a) 1,27sB

b) 3,113B




c)
d)

€)

®dotoH pacceszicss non yriaom O = 60° Ha TepBOHAYAILHO TMOKOWBIIEMCS 3JIeKTpoHe. OmpenennTh HadalbHYI0 SHEPTHIO
(hoToHa, eciu IITMHA BOJTHBI PACCESTHHOTO ()OTOHA OKa3ayiach paBHOW KOMITOHOBCKOH AiuHe BOJHBI. OTBET 1aTh B MaB.

a)
b)
c)
d)
e)

5,35 5B
9,21 5B
12,43 5B

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

2.3 TunoBble 3aJaHUA /Il OLIeHKH HABBIKOB B KauecTBe 00pa30BaTe/IbHOI0 pe3yibTaTa

WHIUKATOpa JOCTUKEHHUS

Kon 1 HaumeHoBaHue O0pazoBatesbHbIA pe3yIbTaT

KOMIICTCHIIH

OIIK-1.2. Ilpumensier ocHoBHble | OOy4aronMics BiIageeT:
NOHATUA U 3aKOHBI CCTCCTBCHHBIX HaBbIKaMU TMPUMCHCHUA OCHOBHBIX MOHSATHH M 3aKOHOB KIIACCHYECKOM H COBpeMCHHOﬁ
HayK ISl PEIICHHs MPEAMETHO- | (M3HMKH AJsI PELIeHHs NpeIMEeTHO-IPO(UIBHBIX 3a/1a4

IpoIIBHBIX 33124

2.3.1 llpumepsi 3agannii. 1 cemectp

[Tpn n3mepeHnu IIUHBI Teda OBIJIO MPOBEICHO OJHO M3MEPEHHE C MOMOIIbI0 MUJUTUMETPOBOM YIEHHUECKOH JTMHEHKH.
I[Tpu 3TOM OBLTH TIONYYEHO 3HaUeHHe AIuHbI |= 22,3 cm. UeMy paBHa HHCTpyMEHTaIbHAS OTPEITHOCTh H3MEPEHHS?

[Tpu n3mepeHun JUIMHBI Teja ObLIO IPOBEAECHO OJTHO U3MEPEHHUE C MTOMOIIBIO IITAHTEHIIMPKYJIsS, IIKaJIa HOHHYCa KOTOPOTO
umeer 10 memenmit. Ilpm sToM ObUTH TONydeHO 3HadeHWe MHMHBI [ = 22,7 mMm. UeMmy paBHA WHCTpyMEHTaJbHas

MOTPEIIHOCTh U3MEpEHUs?

. R . Ny
Paguychel AByX IUIaHET OJMHAKOBOH TUIOTHOCTH OTHOCSTCS Kak R—l = 3 . Haiitu oTHOLICHHE YCKOPEHUN CBOOOIHOIO
2

MaJicHNUA 1 Ha TOBCPXHOCTHU OTUX ITIIAHET.
I[Ba MaTeMaTU4€CKUX MasATHHKa MacCcaMu My = 0,1 Kr 1 m, = 0,05 KI' COBCpIIAOT TapMOHHWYCCKUC KoJiebaHus ¢

N oy
nepuogamu T; = 1 cu T, = 2 c. HaliTu OTHOIIIEHWE JITMH UX HATEH 1_1
2

[Mox nmetictBuem momenTa cuibl 100 H-M, MaXxoBUK, MpeACTaBISIOMUNA COOOH OAHOPOIHBIA NHUCK Maccod 20 Kr u
pamuycom 1 M, mpruOOpeTaeT yrioBoe YCKOPEHHE paBHOS .

B nByX oinHaKOBBIX OaJIOHAX HAXOAWTCS KUCIOPOJ MOJ AaBiIcHHEM 3 at™ U 5 atM. CHauana o6a OayutoHa coeTuHILTH
MEXTy COOOH W BBIPDOBHSUIM JaBJICHHWE B HUX NPH IOCTOSHHON Temmeparype T, a 3aTeM TeMIepaTypy MeUICHHO
YMEHBIIWIN B 2 pa3a, oOliee JaBjcHre B OaIOHAX CTajO PaBHBIM .

JlBa mpyxuHHBIX MasTHHKa MaccamMu my = 0,01 kxr u m, = 0,02 xr coBepmalOT TapMOHHYECKHE KOJICOaHUSI C

. k
nepuogamu Ty = 1 cu T, = 2 c. HaiiTu oTHOIIEHHE KO3 PHUIINEHTOB KECTKOCTH UX MPYKHUH k—1
2

[py>KHHHBIA ¢ Maccoi M U KECTKOCTHIO MPYKUHBI K coBepriraeT konebanus ¢ nepuogom T . Uemy OyzeTr paBeH Nepro.
Kose0aHul, eclTu Maccy YMEHBIIUTH B 4 paza?

2.3.2 Tlpumepsl 3aJaHMii. 2 ceMecTp

Ha yuactke HeogHOpoHOM 1enu, coaepxaiei conporusienuss Ry = 3 Om, R, =9 Om u ucrounuk ¢ SAC € = 6 B,

BHYTpEHHEe COIIPOTHUBIIEHUE KOTOPOTro peHeOpEKUMO Marlo, TEYer TOK I=14
A R’ N g R, B
1 {1+

1

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

Barapes 3amkHyTa Ha peoctaT. [Ipu yBennueHny CONpoTUBICHHS peocTaTa B 4 pa3a HalpsHKEHUE Ha HEM yBEIMUUBACTCA
¢ 2 B 5o 4 B. IIpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsAn g CO3MAaCT B OKPYXKAIOMIEM IPOCTPAHCTBE AIIEKTPOCTATHYECKOE II0JIe, MOMIYNb HAIPSDKCHHOCTH

2 B
KOTOPOTO 3aBHCHUT OT PACCTOAHHA 710 3apsiia 10 3akoHy £ = — —. Uemy paBHa pasHOCTb IOTCHIHATOB ¢, — @ MEXKILY
M

TOYKaMHu A ¥ BHaXOISIIUMUCS OT 3apsiia Ha PacCTOSHUSIX Ty = 1 MU 75 = 2 M COOTBETCTBEHHO?

4. Tlo ToHKOMY TIPOBOAY TeueT TOK I. HIyKIIMs MarHUTHOTO TIOJISI B LIEHTPE MOJIYKOJIbIIa pagnycoM R paBHa
I
0

5. Dnektpon 3apsyioM —e, o0nanas KMHETHYECKOW JHEprHed, paBHOI Ej , IBIKETCS MO OKPYKHOCTH B OJHOPOJHOM
MarHMTHOM I0JI€ ¢ MHAYKUMENH B. Pannyc OKpyKHOCTH IIpH 3TOM paBEH /

6. KonebaTtempHbIi KOHTYp HMeeT eMKOCTh | MK® n maaykTHBHOCTE 100 MK H. KakoMy yCIIOBHIO JOTKHO yIOBIETBOPSTH
COIPOTHUBJICHHE KOHTYPA, YTOOBI B HEM MOTJIH IPOUCXOIUTH 3aTyXaroI[1e TApMOHHUYECKHE KOJIeOaHus?

7. Conenonn mmuHOM [ = 1M, nuamerp KOTOPOTO Mall MO CpaBHEHHIO ¢ ero muuHO#, mmeer N = 1000 BHUTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIuT ToK I = 2 A, paBHa

8. PaccrosiHne Mexay cocelHUMU MakCUMyMaMH IIpU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B ombiTe FOHra pasuo 0.1 MMm.
Yemy OyJeT paBHO PacCTOSIHUE MEXIY BTOPBIM U YETBEPTHIM MaKCUMyMOM IPH JUTUHE BOJHBI 247

9. B ombite FOHra paccrosiHre MeXay mensiMuA 1 MM, pacCTOSTHHE OT HICTOYHHUKOB JI0 9KpaHa 3 M, IIMPHHA [T0JI0C Ha SKpaHe
1,5 mm. Haiitu nnmuHy cBETOBOM BOJIHBI.

10. Yemy paBHa mocTOSHHAS TUPPAKIUOHHON peméTKy, eciii Ha 1 MM e€ nnuHb conepxkurcs 200 mrpuxoB?

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

12. Dueprus (OTOHA, COOTBETCTBYIOMIAs KpacHOM rpanuie potodpdekra, A kanus pasHa 7,2 - 1071° k. Onpenenute
MaKCHMaJIbHYI0 KHHETHYECKYIO SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaJUl MaJaeT CBET, JHEPrHsi (JOTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [Mpumensier | OOyvarommiics BiageeT:

€CTCCTBCHHOHAYYHBIC METOAbI | HAaBbIKAMU TMPUMEHCHUSA MCTOJO0B TCOPECTUUYCCKOIO M IOKCHECPUMCHTAJIBLHOI'O HCCICAOBaHUA
TEOPETUIECKOTO U | pusnueckux OOBEKTOB, IPOIECCOB U SBJICHUH, HABBIKAMH IIPOBEJCHHS (PH3NUECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE 1 00pabaThIBaTh UX PE3yJIbTaThI

HCCIICIOBAHUS 00BEKTOB,

MMpO1ECCOB, ﬂBHeHHﬁ, IpOBOAUT
OKCIICPUMCHTBI 10 SaZ[aHHOﬁ
METOOUKE n AHAJIM3UPYCT

pe3yIbTaThI
2.3.3 llpumepsi 3agannii. 1 cemectp

1.  Ilpw u3sMepeHUM IJIMHBI Tesla OBIIM ONpEIeNIeHBI CllydaiHasi MOTpeIHocTh Ax,, = 4 MM | NpUOOpHas MOTPEIIHOCTh
Ax,, = 3 Mm. UeMy TIpH 9TOM paBHA MOJyIIMPUHA TOBEPUTENBHOTO BEPOSITHOCTU MHTEPBANA?

2. Tlpu mamepeHunu nuaMeTpa mapuka Obiio mpoBeaeHo 3 u3Mepenus. [Ipu aToM ObUTH ToNTyYeHbl 3 3HaYSHUS IUHBL ~ dq =
0,9mm, dy, = 1,1mm 1 d3 = 1,0MM. UeMy npuONMHU3UTENEHO PaBHA CPEAHSISL KBaJpaTHIHAS OMINOKA U3MEPEHUI?

3. Ilpwm u3mepeHun JUIMHBI IpeIMeTa ObIIO TPOBECHO 5 n3MepeHui. [Ipu 3ToM ObUTH MONTyYeHs! 3 3HaYeHUS AMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, = 8,0 MM u g = 7,9MM. UeMy mpHONM3UTENFHO paBHA CPETHSS KBaApaTHIHAsS
omunOKa u3MepeHuii?

4. Bo CKOJBKO pa3 U3MEHHUTCS] YCKOPEHHE CBOOOIHOTO Ma/IEHHs, €CIIN YAAJIUTHCS OT MOBEPXHOCTH 3EMIIM HA PACCTOSIHUE,
paBHOe paauycy 3emun?

5. Ilepmox maremaTHuecKoro MasiTHUKa Ha MOBEPXHOCTH 3eMiH paBeH 4 c. Kakum OyneT neproj 3Toro MassTHUKA, €CIIN
€ro MOMECTHUTH B JIU(T, KOTOPBIN IBUKETCSI BHU3 € yckopeHueM 0,84 g?

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

7. 1lapux nuamerpoM d, IBMKETCS B KHJIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO U, TIPH 3TOM Ha HETro JIEHCTBYET CHJIa BI3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT XK€ MIapHK OyIeT JBUTaThCS B )KUAKOCTH C BI3KOCTBIO 27] CO CKOPOCTHIO
%2
3

8. I'pysuk maccel m = 1 kr coBepiiaeT cOOCTBEHHBIE 3aTyXaloIlUe KoyieOaHWs Ha IMpPY>KUHKE KECTKOCTH Kk = 2 % o

sakony x(t) = Aexp(—pt) cos (wt + %) , e A=0,01m, B=0,1c!, w=2c?!. Haitru norapupmuyeckuii

JACKPEMCHT 3aTyXaHU4.

2.3.4 TIpuMmepsl 3a1aHuii. 2 ceMecTp




1. K 3neKTquec1<oﬁ CXEME, COCTOHHICﬁ 13 IBYX PE3UCTOPOB U UCTOYHUKA TOKA, MOAKIIOUCHBI IBa UACAJIbHBIX BOJIBTMETpPA.

[Noxazanus nepBoro BombT™MeTpa V; pasao 20 B. Urto moka3siBaeT BTOpoii BonbT™meTp V,?

2. UYemy paBHO compoTuBiIeHHe Iend, ecnu R, = 1 Om, R, = 3 Om, R, = 1 Om? — R, R, -

3. ManeHpKkuil mIapyuK UMeeT 3apsj ¢ U CO3/aeT B TOUKE, HAXOAsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
oJie HAIpPsPKEHHOCTHIO, paBHOH mo Moaymo E. Illapuk HONOIHUTENBHO 3apsAAMIN U €r0o 3apsij cTal paBeH 2q. Uemy
CTaJa paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO TIOJIS 3TOTO IIapHKa B TOUKE HA PACCTOSIHUM 27 0T HETO?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BUTKOB, 1O HeH
MPOTEKAeT TOK, CHJIOW [, TPH 3TOM MarHWTHas WHAYKIUS B IICHTPE TaKkoW KaTymku paBHa B,. Uemy Oymer paBHa
MarHuTHas UHAYKLUS B [IEHTPE KaTyIIKH, €CIIM YBEJINYUTh KOJIUYECTBO BUTKOB B Hell B 2 pa3a, a TOK, IPOTEKAIOUIUN B
Hell yMeHBIINTS B 2 pa3a?

5. 3apspkeHHast yacTHILA JABM)KETCS B OJHOPOJHOM MarHUTHOM HOJIE IO OKPY)XHOCTH, paauyca R. B HexoTopblii MOMeHT
BPEMEHH HMHAYKIHMIO MarHUTHOTO MOJS yMEHbIIMIM B 3 pasza. KakoB cranm pammyc OKpy>KHOCTH, IO KOTOPOH crana
JBUTATHCS dacTHHA?

6. KosebaTenbHbIii KOHTYp MMEET JT0OPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBHO YMEHBIIAETCS
SHEPTUsl BEIHYKICHHBIX KOJICOAHUH B TAKOM KOHTYpE 3a epron?

v
7. I[Ba QJICKTPOHA BpAlIAaOTCA B OAHOPOAHOM MArHUTHOM IIOJIC. Ecmm ux CKOPOCTH OTHOCATCA KakK v—l = 2, TO OTHOIICHHUC
2

R
UX paJinyCoOB BpPAICHHS R—: paBHO

8. Kak m3MmeHHTCs paccrosiHME MeXIy HHTep(EpEeHLMOHHBIMHM MojocaMHM B onbiTe FOHra, eciim paccTosHHE MEXIy
9KpaHaMH yBEJIUYUTH B 2 paza?

9. B ombite FOHra miuna Bosiael u3Menunachk ¢ 600 um Ha 400 HM. Kak u3MeHHUIach MIMPHHA TI0JIOC HA 3KpaHe?

10. Tlepuon audpakunonHoi pemetkd paBeH d. Kak M3MEHHTCS pPacCTOSIHUE MEXIy TJIABHBIMH MaKCHMyMaMd TIpH
Judpakuuy cBeta Ha JAUQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax Mu(pakuuy, eciu HepHoja AUPpPaKIHOHHON
perreTku OyaeT paBeH 2d, a MOJOKEHUE MEXKIY PELICTKOH H SKPAaHOM HEe U3MEHHTCS?

11. Kak u3MeHWJIach TeMIlepaTypa YepHOIO Tella, €CJIH JJIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMyMY €rO CIICKTPaJIbHOM
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak Obuta M3MEHEHa YacTOTa CBETa, €CJIM MaKCHMaJlbHasi CKOPOCTB AJIEKTPOHOB mpu (otodddexre Bo3pocna B 3 paza?
PaboToii BBIX0Ja 3JIEKTPOHOB M3 MeTaJlia IpeHeOpeyb.

2.4 TlepeyeHb BONPOCOB A5 MOATOTOBKH 00Yy4AIOIIMXCH K MPOMEKYTOYHON aTTeCTAllNU
1 cemectp

1. Cucrema otcuera. [IpoiinenHslii myTh U nepeMelieHne. Panmyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHS U CBS3b

MCKIAY HUMHU. CpCZ[HSISI CKOPOCTb U CpEAHEC YCKOPCHUC. TaHFeHHI/IaJ'ILHoe 1 HOpMaJIbHOC YCKOPCHHUA U UX CBA3b CO CKOPOCTBIO.

2. JIBMKeHHe YaCTHILIBI [0 OKPYKHOCTH. BEKTOpHI yrIiia moBopoTa, YIiloBOM CKOPOCTH M YIJIOBOTO ycKopeHus. CBsi3b MEXKIY

YTJIOBBIMHU U JIMHEWHBIMH BEINYMHAMMU.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitne cuibl. Crioxkenue cuil. TpeTuil 3aKOoH

HrroToHa. rpaHI/I[H)I MMPUMEHUMOCTHU KITACCUIECKOT'O croco0a onucaHust JABHXXCHUSA YaCTHII.

CHJIBI.

4, OcHOBHBIE CHJIBI B MEXAHUKE: CHJIBI BCEMHPHOTO TATOTCHHA, CHIIBI TPEHUA CKOJIBKCHUA, CHUJIBI COIPOTHUBJICHUS, YIIPYTHUE

. 3aKOH M3MEHEHHUS U COXpaHCHU UMITyJIbCa MEXaHUYECKOH CHCTEMBI.

. L[eHTp Macc. OCHOBHOH 3aKOH NMOCTYHaTCJIbHOI'O ABUKEHUA LHEHTPA MaccC.

. ypaBHGHI/IG JABUXKCHUS TCJIa HepeMCHHOﬁ MacCCHI.

. 3aKOH M3MEHCHHUS KHHETUYSCKOM OHEPIruu CUCTCMBI. Pabora u MOIITHOCTb.

. KOHCCpBaTI/IBHLIC (HOTGHL[I/IEU'II)HLIC) 1 HCKOHCCPBATHUBHBIC CUJIBI. HOTCHHI/IaHLHaH OHEPrus. CBs13b MCKAY HOTGHHI/I&J’IBHOﬁ

o0 ~N OOl

©

SHEpPrueil U CUJIoH.

10. 3akoH U3MEHEHHUS U COXPAHEHHUS TTOJTHON MEXaHUYECKOW SHEPTHU CUCTEMBI.
11. MoMeHT UMITylIbCa MAaTEpHaTbHOM TOYKH. MOMEHT HMITyJlbca MEXaHHYECKOW cucTeMbl. MOMEHT CHWibl. MOMEHT

HUMITYJIbCa U MOMCHT CUJIbl OTHOCHUTEIIBHO OCH.

12. 3akoH U3MEHEHHUS U COXPAHEHHsI MOMEHTA UMITyJIbCa MEXaHUUECKOIl CUCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCOIIOTHO ympyroe M abCOIIOTHO HEYIpyroe croikHoBeHue. CKOpOCTH

YJacCTHIl IOCJIC CTOJIKHOBCHUSA.

14. OCHOBHO 3aKOH BpalaTCJIbHOI'O ABUKCHUSA TBEPAOI'O T€Ia BOKPYT HCHOﬂBI/I)KHOﬁ OCH.




15. Onpenenenne momeHT unepuun. Teopema IllTeiinepa.

16. MOMEHT MHEPIMU TOHKOT'O CTEP>KHS OTHOCHTEIILHO OCH, IIEPIICHNKYISIPHON CTEPXKHIO.

17. MOMEHT MHEepIMH OJTHOPOIHOI'O IMCKA, OTHOCUTEJILHO OCH, NEPIEHIMKYIISIPHON INIOCKOCTH JIMCKA U POXOAAIIEH uepe3
€ro ILEHTP.

18. MoMeHT HHEPLMH OHOPOJIHOTO LIapa, OTHOCUTEIILHO OCH, IIPOXOAIICH Yepes3 ero eHTp.

19. Kunernueckas 3Heprys BpalaTeIbHOTO ABI)KEHHS TBEPIOTO Tea.

20. UneanpHas xunkocts. CTallmoOHApHOE TEUEHHE MICabHON XKUAKOCTH. Y paBHeHne bepHymn. Bsskas sxuaxocts. Cribl
BHYTPEHHETO TPEHUSI.

21. llpuamun otHocuTenbHOCTH [ammmes. [IpeoOpasoBanus [ammres. [IpMHINT OTHOCHTEIBHOCTH B PEIATHBUCTCKOMN
MmexaHuke. [IpeobpasoBanus JlopeHna st KOOPIAUHAT U BPEMEHH U UX CIEICTBUSL.

22. PenstuBuctckuil umnyisc. [lonHas sHeprust yacTuubl. JJMHaAMUYECKUE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pU3HKE.

23. ledopmanust mpomosbHOTO pacTsDkeHust (ckaTusg) TBepiaoro Teia. HanpspkeHue. OTHOCHTENBHOE —YAJIMHEHHE.
Koappunuent ynpyrocru. Moayns FOnra. 3akon I'yka mis pactsoxenus (cxarus). Jedopmanus casura TBepaoro Tedia.

24. OnpeneneHue KoseOaHMH B MEXaHHYECKOH cucreme. [ apMoHM4eckue KojieOaHus. YpaBHEHHE TIapMOHMYECKHX
KosiebaHui U ero pemeHue. ['eoMeTpuueckas HHTEpIPETaLHs TApPMOHUYECKUX KOJIeOaHHH.

25. @opmyrna CIOXKEeHUS ABYX TApMOHUIECKUX KOJICOaHUH.

26. IIpy>XuHHBIA 1 MaTEeMaTHYECKIA MasTHUKH.

27. ®u3ndecknii MasiTHUK.

28. YpaBHEHHE 3aTyXarOMNX TAPMOHIYECKIX KOJICOaHUH 1 €ro penieHne. Y CIOBHE CyIIECTBOBAHMS 3aTyXaIONINX KOICOaHHH.
XapaKkTepUCTHKU 3aTyXaloIuX KojeOaHMil: yacTtoTra, nepuox, Ko3(QGHUINECHT 3aTyXaHHsI, JOTapU(PMUIECKIA JEKPEMEHT 3aTyXaHUs,
IIOOPOTHOCTE.

29. YpaBHEeHHUE BBIHYK/ICHHBIX KOJICOAHHUH 1MOJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEIITHEH CHIIBI U €r0 peLIeHUe.

30. SIBnenue pe3oHaHca. PesonaHcHas yacrora.

31. BonHoBsle aBmwxenus. [Tnockas cuHycouaabpHas BojHa. berymue u cros4yue BoiHbl. YacToTa, iMHA BOJIHBI, BOJHOBOI
BEKTOp, (ha30Bast CKOPOCTb.

32. Ilpeamer TepMonuHamMuKU. OCHOBHBIE TOHSATHS W OMNpEAEICHHs TEPMOJMHAMUKM  (MaKpOCKOIMYECKas CHUCTeMa,
BHYTPEHHHUE U BHEIIHUE IapaMeTphl, COCTOSHUE, paBHOBECHE, PABHOBECHBIC U HEPAaBHOBECHBIE COCTOSHUS, POLIECC, PABHOBECHBIC U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. O6uiee Havyano TepMogMHAMUKH. [IOHATHE SMIMPHIECKOH TEMIEPaTyphl.

34. OCHOBHBIE NOJIOKCHHSI KHHETHIECKOW TEOPUH MJICalIbHOTO Ta3a. Y paBHEHNE KHHETHUECKOI TEOPUH T'a30B IS IaBICHHS.

35. Pacnipenienenne SHEPTUHM MOJIEKYJI TI0 CTETICHSIM CBOOO/IBI.

36. 3akoH MakcBeiIa 0 pacrpeeIeHII MOJIEKYJI HI€aIbHOTO Ta3a 110 CKOPOCTSM M SHEPTHSAM TEIIOBOTO JABHKEHHS.

37. Bapomerpuueckas popmyna. Pacnipenenenue bonbimana.

38. BHyTpeHHsss 2Heprus TepMoAWHaMuueckoil cucrembl. [lepoe Hawano TtepmoguHamuku. Popmyna s pabOTHI
uzeanabHoro rasa. I'paguueckoe npeacrapiaeHne padoOThI rasa.

39. TenI0eMKOCTh TEPMOANHAMUYECKON CUCTEMBL. Y JIelibHAasl U MOJISIPHAs! TEIUIOEMKOCTH. TerIoeMKOCTh B H30XOPHYECKOM
1 1300apHUueCcKOM IIpoIieccax U CBsI3b MEXAy HUMHU. BHYTpeHHs sHeprus uaeaJbHOro rasa.

40. Annabaruueckuii mporiecc U ero ypaBHenue. Pabora ra3a npu agnadbaTiyeckoM nporecce.

41. TTomuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VineanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHs MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BHyTpeHHss 3Heprus
peanpHOro rasa.

43. Bropoe Ha49aj10 TEPMOJUHAMHKH B Pa3JINUHBIX (POPMYITHPOBKAX.

44. Obpatumble 1 HeoOpaTtnmble mporecchl. [lonsrue sHTpormu. CpoiicTBa sHTponuu. PopMynnpoBKa BTOPOro Havaja
TEPMOAMHAMHUKH C HCIIOJIb30BaHUEM NMOHATHA dHTponuu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temnoseie MammuHbl. KI1J] TeraoBo# MaInHbL.

47. Tuxn Kapno. KIT/] muxia Kapno. Teopema KapHo.

48. CraTUCTHYECKUH CMBICI SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsiiel M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTaThueckoro moist. [IpuHimn
CYNEPIO3ULMH IIEKTPOCTATUUECKUX TONEH.

2. Teopema I'aycca i1 S7IEKTPOCTaTHYECKOTO TOJISL B BaKyyMe.

3. [Ipumenenune Teopemsl ['aycca k pacyeTy HEKOTOPBIX AJIEKTPOCTATHYECKHX MOJIEH B BaKyyMe.

4. Ilupkynsmus BeKTOpa HANPSDKEHHOCTH  AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o 1upkymsun. IloreHmman
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIMANA M HATIPSHKEHHOCTH.

5. DnexTpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus 1u31eKTpUKkoB. Bekrop mossipuzanuu. HanpspkeHHOCTD MOJISE B IMAJIEKTPHUKE.

7. DnexTpudeckoe cmemeHue. Teopema ["aycca s BeKTOpa AIEKTPHYECKOTO CMEIICHHUS.

8. YcroBust Ha rpaHuIe pasjena AByX AUDJIEKTPHUECKUX CPeEl.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

10. DnexTpuueckast eMKOCTh YEAMHEHHOTO NMPOBOAHNKA. KoHmeHCcaTOphl. DJIEKTPOEMKOCTh KOHJEHCATOpa.

11. DHeprus cuctemsl 3aps10B, yeAMHEHHOTO ITPOBOAHUKA U KOH/IEHCATOPa. DHEPTHs 3JIEKTPOCTATHIECKOTO TTOJIS.

12. DneKkTpu4ecKuii TOK, CHIIa M TUNIOTHOCTB TOKA.

13. 3akon Oma. ConpoTHBieHHE TPOBOAHMKOB. PaboTa n MomHocTh. 3akoH Jxoysa-JleHna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpsbkeHHe. 3akoH OMa U1l HEOZHOPOJHOTO y4yacTKa LeTH.

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IETICH.



16
17
18

. DIEKTpONnpoBoAHOCTh MeTamioB. Hocutenu Toka B MeTamiax. HenoctaTogHOCTB KIaccU4ecKoil 2IeKTpOHHOM TeOpUH.
. DIEKTpUYECKUll TOK B BaKyyMe. TepMO3IeKTpOHHAs SMUCCHUSL.
. YpoBenb ®PepMu. DIeMEHThl 30HHOM TEOPHM KPHUCTAIIOB. 30HHAs CTPYKTypa DHEPreTHYECKOIO CIEKTPa JIEKTPOHOB

TBEpAOTO TCa.

19

. MarauTHOe TOJE€ W €ro XapakTepUCTUKH. MarHuTHas HWHAYKIUS. 3akoH buo-Camapa-Jlammaca. MarautHoe mose

IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenma.

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

LUPKYJIIIA
28

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

TeopeMa 0 HUPKYJIALUUHA BEKTOpAa MATHUTHON MHIYKIIHH.

IToTok BexkTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca i BEKTOpa MarHUTHON MHTyKIUH.

MarHuTHO€ I0JIE COJIEHOUA U TOPOHIA.

Pabota o nepemerieHuo MPOBOAHNKA U KOHTYypa ¢ TOKOM B MarHUTHOM IIOJIE.

OHeprust MarHUTHOT'O TIOJIA.

MarsuTtHoe IoJje B BellecTse. SIBneHre HaMarHuuuBaHus. BeKTop HAMarHU4EeHHOCTH.

BekTop MarHUTHOM MHAYKIMU B BEILIECTBE.

HanpskeHHOCTP MarHUTHOrO mosid.  MarHutHas BOCHPUUMYHUBOCTE M MAarHUTHas IPOHHUIIaeMOCTh. Teopema o
U U711 BEKTOpa HANPSLDKEHHOCTH MarHUTHOTO MOJIS.

. YCIoBHs JUI1 MarHUTHOTO TI0JISL Ha TPaHMILIE Pa3/elia IByX MarHETHKOB.

JmaMaraeTky u napamarsetuku. @eppomMarHeTuky u ux cBoiictra. [Ipupona heppomaraerusma.

SIBreHME 3IEKTPOMArHUTHON MHAYKIMHU. 3akoH Dapajies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

HNHayKkTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUH.

Toku npy pa3MBIKAHWU U 3aMBIKaHHU 1ienu. B3anmuas naayknus. Teopema B3aMMHOCTH.

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHus Makcsesa 15 3JIEKTPOMarHUTHOTO IOJIA.

KoneGarenbHblil KOHTYp. YpaBHEHHE KOJIEOaHH B KOJIEOATEILHOM KOHTYPE U €r0 pelieHHe.

BeIHyXIeHHBIE 3JIeKTpUUecKUe KojiebaHus B KoJieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

[IepeMeHHbIH 3eKTpUUECKU TOK. MOIIHOCTB, BbIAENIA€Mas B LIEIH IEPEMEHHOr0 ToKa. /[elicTByroIIMe 3HaYeHUs TOKAa U

HaIPSHKECHUS.

38
IlotiTrHTA.
39
40
41

. DJeKTpoMarHuTHeIe BOJHBL. Ju(depeHnnanbHoe ypaBHEHHE JJIEKTPOMArHUTHOM BOJIHBI W €ro peuieHue. Bekrop

. CeToBbl€ Jy4H. 3aKOHBI reoMeTpuueckoi ontuku. [punuun depma.
. lleatpupoBanHble onTHyeckne cucteMsl. JIna3sl. @opMyna ToHKOM MuH3BL. [locTpoeHne n300paskeHuil B TMH3aX.
. KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MIHTepdepeHms cBeTa. Y ClIoBHE MAaKCHMYMOB W MHHUMYMOB.

Mertonpl HaOMOACHNS UHTEPPEPCHIINHU CBETA.

42
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. MHTepdepeHnus cBeTa B TOHKHX IUICHKAX U IJIACTHHKAX.

. Konbuia Herotona.

. Audpakiys cBeToBbIX BoH. Metox 30H ®penerns.

. Audpakuust Openens Ha KpyriioMm oTBepcTHH 1 aucke. Crupanb Openes.

. Hudpaxius @payrrodepa Ha OHOH mICTH.

. Audpakius @paynrodepa Ha TUPPaKIIMOHHOHN peLieTKe.

. Aucnepeust cBeTa. DNEKTPOHHAS TEOPHS AUCTIEPCHH.

. EcrectBennsIii 1 mossipu3oBaHHbId cBeT. [lomsipusanust cBeTa NpH OTPaKCHWM W TPEJIOMIICHMM Ha TPaHUIE JABYX

JAUBJICKTPUKOB.
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62

[Monspusanus cBeTa Npu NPOXOKAECHUH Y€PE3 AHU30TPOIHBIE KPUCTAILIBL.

TennoBoe U3Iy4eHNE U €r0 XapaKTEPUCTHKH.

3aKoHBI TEIJIOBOTO U3Ny4deHus (3akoHbl Kupxroga, Credana — bonsimana, Buna, popmynst Penesi-Jxunca u [Tnanka).
Dotoaddext. 3akonsl hoTorhdekra u Ux 00BSICHEHNE C TOUKU 3PEHHsT KBAHTOBOH TEOPUH CBETA.

D¢ dext KoMnToHa 1 ero syieMeHTapHasi TEOPHSI.

Pa3BuTHe nmpeacTaBaeHU 0 CTPOSHUH aToMa. bopoBckas Teopust BOJOPOAONO00HOTO aToMa.
KopnyckynsipHo-BOTHOBOH Jyann3M cBOWCTB BemiecTBa. BomHsl ge bpoiins u ux cBoiictaa.

CooTHollieHre HeonpeaenenHocrei I'elizendepra.

BosHoBas (GyHKINA U €e CTATUCTUYECKUHA CMBICIL.

Oo61ee ypasuenue llpennnrepa. Ypasuenue lllpenunrepa st cTallmoHapHBIX COCTOSIHUI.

YacTHua B 0JHOMEPHON OTEHLIUAIBHON SIME.

[Ipoxosknenne yacTuiei MOTeHIMAIBHOTO Oapbepa.

. Bonoponornono6uele atombl. DHeprerndeckne ypoBHH. lloTeHnmansl Bo3OyxJaeHHs M HOHM3anuu. CIEKTpBI

BOJIOPOJIOTIOTIOOHBIX aTOMOB.

63

. HepaznuaumocTs 0AMHAKOBBIX YacTHIl B KBaHTOBOI Mexanuke. [Tpuaun [Taymn. CTpykTypa SHepreTHUeCKuX ypOBHEH B

MHOTOJJIEKTPOHHBIX aTOMax.

64
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. Tunsl cBsI3eli 371€KTPOHOB B aTOMax.

. Monekyna Bogopoaa. dusznueckas npupojia XuMU4eckoi cBsi3u. MloHHas M KOBaJIGHTHAsI CBS3H.

. DJIeKTpOHHBIE, KOJIebaTeIbHbIC U BpallaTeIbHbIE COCTOSIHUAS MHOTOATOMHBIX MOJIEKYJ. MOJIEKYJISIpHBIE CTIEKTPHI.

. DJIeMEHThl KBAHTOBOW TEOpPWUH H3IydeHHWs. BBIHYXIEHHOE W CIIOHTAaHHOE W3NMydeHue (GoToHOB. [IpuHIMT padOTHI

KBAaHTOBOI'O Ir€HEpaTopa.

68
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. CTpOGHI/IC AaTOMHOT'O dg4pa. MO,Z[CJ'II/I sapa. HﬂepHLIC pcaknuu. 3aKOHBI COXpaHCHHUA B AACPHBIX PCAKIIUAX.
. PaHI/IoaKTI/IBHLIG npeBpalieHus sacp. PeaKL[I/IH AACPHOTO ACITICHUS. HeHHaﬂ peaknus ACJICHUS. HﬂepHBIﬁ PCaKTop.
. 3J'I€MeHTapHLI€ YacCTHUIbI U UX B3aHMOHeﬁCTBHﬂ.

3. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS

c(hopMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEAECHUH NIPOMEKYTOYHOM aTTeCTALMHU



Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aaHUMH

- OIICHKa «OTJMYHO» BBICTABIIACTCS OOYyYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIBHBIX OTBETOB Ha
Bonpockl coctapisieT 100 — 90% ot obuiero o6b€Ma 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BHICTABIISCTCS 00YUYAIONIEMYCsl, €CITH KOJTHYECTBO MPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOIIPOCOB,

- OLICHKA «Yy/IOBJIETBOPHUTEIbLHO» BBICTABISCTCS OOYYAIOMIEMYCs, €CJIM KOJIWYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero o0bEMa 3aJaHHBIX BOIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYYArOMIEMYCs, €CIM KOJUYECTBO IMPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBanusi OneHOK MO pe3yJbTaTaM BbINOJHEHUS 3aIaHU

«OTJIMYHO/32a4TEH0» — CTABHUTCS 32 paOOTY, BHIIIOJHEHHYIO IMOJIHOCTHIO 0€3 OIMOOK U HEJIOYECTOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTy, BHIMOJIHEHHYIO IMOJIHOCTHIO, HO MPU HAIMYUH B HEll He Ooliee
OJTHOY Herpy0oii OIIMOKY 1 OJTHOTO HeoueTa, He 0oJiee TPEeX HEeJJ0YECTOB.

«Y10BJIETBOPHUTEJbHO/3a4TEHO» — CTaBUTCA 32 PadOTy, €ciu 00y4aroUIUiics MPaBUIbHO BBINOJIHWI HE
MeHee 2/3 Bceil paboThl WK AOMYCTUI He Ooliee ogHON Tpy0oil ommOKu U ABYX HEJ04YEeTOB, HE Ooyiee OJTHOM
rpy0oii u omgHON HerpyOoii ommOku, He Oojee Tpex HerpyObIX OIMOOK, OJHON HErpyOoil OMMOKH W JABYX
HEJIOYETOB.

«HeynoBjieTBOpUTEJIbLHO/HE 3a4YTE€HO» — CTAaBUTCA 3a PA0OOTY, €CIM YHUCIO OMIMOOK W HEI0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YyIOBJICTBOPUTEIBHOY» WIIA IPABUIIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Buowt owubok:

- 2pybOble OwuUOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 pPelleHusi 3a0ad,
OWUOKU, NOKA3bIBAIOWIE HENPABUTIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOble OWUOKU: HeMOYHOCTU YOPMYTUPOBOK, OnpedeieHuUll;, HepayUOHAIbHbIL 8b100p X00a peuleHs..

- He0ouembl: HepayUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOeNbHbLE NOZPEUHOCIU 8 YOPMYIUPOBKe
86160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUSL.

Kpurtepun ¢popMupoBaHusi OLIEHOK IO 324eTy (IK3aMEHY)

«OTIHYHO/32aYTeH0» — CTYJEHT NpuoOpesl HEeoOXOAMMbIE YMEHHS W HaBBIKH, NPOJEMOHCTPUPOBAI
HaBBIK MPAKTHUYECKOTO MPUMEHEHHUS OJTYUYEHHBIX 3HAaHUH, HEe JOMYCTHII JJOTMYECKUX M (PAKTUYECKUX OIIMOOK

«Xopo1o/3a4TeH0» — CTYACHT IproOpes He0OXOAMMbIE YMEHUS U HaBBIKH, TPOJEMOHCTPUPOBAI HaBbIK
MPAKTUYECKOTO MPUMEHEHUS MOIy4YEeHHBIX 3HAHUH; TOMYCTUII HE3HAYUTEIbHbBIE OINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEIbHO/32a4TEHO» — CTYACHT JIOMYCTHJI CYILIECTBEHHBIE OLINOKHU.

«HeynoBJieTBOPUTEJILHO/HE 324TE€HO» — CTYJICHT JIEMOHCTPUPYET (pparMeHTapHbIe 3HAaHUS U3y4aeMOoro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI TPYOble OIINOKH.



