MUHHUCTEPCTBO MPOCBEIEHU S POCCUICKOI ®EJIEPALIUU

(denepajsbHOe rocyiapcTBeHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOE YUpeKAeHUe BbICIIEro
o0pa3oBaHus
«KpacHosipckuii rocy1apcTBeHHbIN MeJaroru4ecKuii yHuBepcuTer
um. B.II. AcradpneBar»

(KT'ITY um. B.I1. AcradbeBa)

IHHPEAMETHASA YACTb (I1O ITPO®UJIIO ®PU3UKA)
O0mas ¥ IKCnepuMEHTAJIbHASA (PU3NKA

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit D9 ®u3nku, TeXHOJOTHU U METOAUKHU 00yYeHHU s

VY4eOHblil TI1aH 44.03.05 ®usnka n Matematnka (oanoe, 2025).plx
44.03.05 IMemaroruueckoe oOpazoBanue (C IByMs IPOQUISIMH MOJATOTOBKH)
Hamnpagsnennocts (npouiib) 00pa3zoBaTenbHOM nporpaMMbl OH3HKa U MaTeMaTHKa
Beimmyckaromye kadenpsr:
MaremaTuku U METOUKK 00yueHHs: MaTeMaTuke; OU3UKH, TEXHOJIOTHH U METOTUKH

o0yueHus

Kpanuduxarus O0axanaBp

®dopma 00ydeHus OYHAas

OO0w1ast Tpy10eMKOCTb 19 3ET

YacoB 1o yueOHOMY IUIaHY 684 Bunbl KOHTpOIs B ceMecTpax:
B TOM YHCIJIE: 9K3aMeHbI 2, 3,7, 5
ayAUTOPHBIC 3aHATUS 318 3a4CTBI C OLICHKOH 4
caMocTosATebHas paboTa 221,85
KOHTaKTHast paboTa BO BpeMs
npoMexyTounoit arrecranuu (MKP) 0
4acoB Ha KOHTPOJIb 142,68

Pacnpeneneﬂne YaCoB JUCHMILVIMHBI MO CeMecTpam

Cemectp
(<Kypc>.<Cemectp 2(1.2) 3(2.1) 4(2.2) 5(3.1) 7(4.1)
Ha Kypce>) Uroro
Henenn 18 5/6 16 2/6 12 5/6 15 4/6 15 3/6

Buz 3anstuit VI PIT VI PIT VI PII v PIT VI PIl VI PIT
Jlexuu 30 30 24 24 20 20 28 28 16 16 118 118
JlabopaTopHsbie 52 52 48 48 26 26 46 46 28 28 200 200
Kontposs Ha 0,15 | 0,15 0,15 0,15
MIPOMEXYTOUHYFO
aTTecTanuio (3a4er)
Kontponbs Ha 0,33 10,33 |0,33 [0,33 0,33 033 |033 [0,33 [1,32 1,32
MIPOMEKYTOUHYFO
aTTecTaluio
(9K3amen)
B tom gucrne B 4 4 4 4 4 4 4 4 4 4 20 20
thopme
MPAKT.MOATOTOBKH
HWroro ay. 82 82 72 72 46 46 74 74 44 44 318 318
Konrakrhast pabora | 82,33 | 82,33 | 72,33 | 72,33 | 46,15 | 46,15 | 74,33 | 74,33 | 44,33 | 44,33 | 319,47 | 319,47
Cam. pabora 26 26 72 72 25,85 ] 25,85 | 34 34 64 64 221,85 | 221,85
Yacel Ha KOHTPOJIb 35,67 | 35,67 | 35,67 | 35,67 35,67 | 35,67 | 35,67 | 35,67 | 142,68 | 142,68
Htoro 144 144 180 180 72 72 144 144 144 144 684 684




IIporpammy cocTaBUI(1):

knH, [loyenm, Jlamvinyes Cepeeii Bacunvesuu,;onn, Ilpogeccop, Tecnenko Banenmuna Heanosna, Cmapuwiuii npenooasamens,
Llepememvesa Haoeacoa Braoumuposna

Pabouast nporpamMma AUCIIUIUTNHEL

O0mas u 3xcnepuMeHTalIbHas Gpu3uka

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYaPCTBEHHBI 00pa30BaTENLHBIA CTAaHAAPT BHICIIETO 00pa3oBaHusI - OaKagaBpHaT 110 HAIIPABICHNIO TOArOTOBKU
44.03.05 IMenaroruueckoe odpaszosanue (¢ AByMs poduisiMu NoAroToBky) (npukas Munoopuayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHUH yqe6H0r0 IJj1aHa:

44.03.05 IMenaroruueckoe oOpazoBanue (C IByMs IPOQUISIMHA HOATOTOBKH)

Hampasnennocts (mpoduiib) 06pa3oBarenbHO# nporpamMMbl Ousnka U MaTeMaTUKa
Brinyckatomue kadenpsr:

MareMaTHKH U METOJTUKH 00yueHHs MaTeMaTruke; OU3UKH, TEXHOJIOTHH U METOTUKH 00yUCHHS

YTBEPKJICHHOTO yu€HbIM coBeToM By3a 0T 29.05.2024 mpotokos Ne5.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

D9 ®usuku, TeXHOJIOTHU U METOTUKH 00ydeHUsI

IIporokom ot 07.05.2025 r. Ne 10

3aB. kadenpoit Jlareiaies Cepreii BacunbeBnu

CoracoBaHo ¢ npencraButessiMu paboronareneii Ha 3acenannt HMC YT'H(C), nporokon Ne8_or 14.05.2025r.

IIpencenarenrs HMC YTH(C) Aémmna Exarepuna AnnpeeBHa



1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

(hopMupoBaHUEe HABBIKOB M YMEHHH ISl HCIIOJIb30BAHHS TEOPETUUCCKUX U MPAKTHIECKUX 3HAHUN JUIS TIOCTAHOBKH U PELICHUS

HCCIIeIOBATENLCKUX 3a1a4 B 001aCTH 001Iel 1 SKCIIEPUMEHTALHON (QU3UKH, TPHOOPETEHUE YMEHHUI U CIOCOOHOCTEH K aHAIH3Y
LR % 4 % N

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pazgen) OIL: | 51.0.07.02

2.1 | TpeGoBaHus K NPeIBAPUTEIbHOI MOJATOTOBKE 00YYaIOIIETrOCs:

2.1.1 | Beicimasg MareMaTHKa

2.1.2 | BBojHEIi Kypc (PU3UKH

2.2 | ncumnanebl (MOIYJIM) M IPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOI TUCHHUILITMHBI (MOIYJI51) HEOGX0IUMO KaK
npealecTByoLiee:

2.2.1 | Meronunka o0yueHus Gpu3UKe

2.2.2 | Teopernueckas ¢pusuka

3. P OPMUPYEMBIE KOMIIETEHIIUHX 1 UHIUKATOPBI UX TOCTUXEHUA

YK-1: Cnoco0eH ocyliecTBJIATh NOMCK, KpUTHYECKU aHAIN3 U CHHTe3 HH(pOopMaliU, NPUMEHATh CHCTEMHbII MOAX0A AJIsl

pelICHUus MOCTABJCHHBIX 3a1a4

YK-1.1: JlemoHCcTpUPYeET 3HAHHE 0COOEHHOCTEI CHCTEMHOI0 H KPUTHYECKOT0 MBIIILJIEHHS, APTYyMEHTHPOBAHHO popMUpyeT
co0CTBEHHOE Cy:KIeHHe H OLleHKY MH(opManuu, NpMHUMAaeT 000CHOBAHHOE pellleHue

3HaTh:

VYposens | Hmeet mupoxue 3HaHUA 00 0COOEHHOCTAX CUCTEMHOI'O U KPUTUYECKOTO MBIIILICHUS,
CBOOOIHO apryMEHTHPOBAHHO (OPMHUPYET COOCTBEHHOE CY KJIEHHE U OLIEHKY
uH(pOpMaIUHY, IPUHUMAET 000CHOBAaHHOE PEIIECHUE.

Yposens 2 Hmeer yBepeHHBIE 3HAHUS 00 0COOCHHOCTSIX CUCTEMHOTO U KPUTHYECKOTO MBIIUICHUS,
apryMeHTUPOBaHHO HOPMHUPYET COOCTBEHHOE CY)KIECHHE U OLIEHKY HH(OpMaIHH,
MIPUHUMAET 0OOCHOBaHHOE PEIICHNUE.

VYposens 3 ViMeeT mOBEepXHOCTHEIE 3HAHUS 00 0COOCHHOCTSAX CHCTEMHOTO M KPHTHIECKOTO
MBIIUICHHS, apTyMEHTHPOBAHHO (pOPMHUPYET COOCTBEHHOE CYXKICHHE U OIICHKY
uH(bOpMaIMH, IPUHIMAaET 000CHOBAaHHOE pelIeHHEe C HOCTOPOHHEN TOMOIIBIO.

YMeTnb:

Yposens 1 CB0OOAHO IPUMEHSET Ha NPAaKTUKE OCOOEHHOCTH CUCTEMHOI'O U KPUTUYECKOTO
MBIIUICHUS, ApTYMEHTUPOBAHHO (OpMUpPYET COOCTBEHHOE CY>KACHUE U OLICHKY
nH(OpMAINH, IPHHIMAeT 000CHOBAHHOE PEIIeHHE.

Yposens 2 [Ipumensier Ha npakTUKe OOJIBIIUHCTBO OCOOEHHOCTEN CHCTEMHOTO U KPUTHUECKOTO
MBIIDIEHHS, apTYMEHTHPOBAHHO ()OPMHUPYET COOCTBEHHOE CYKICHHUE 1 OLICHKY
nH(OpMaLyH, MPUHIMAET 000CHOBAaHHOE PEIICHUE.

Yposens 3 ITpumeHsieT Ha IPAKTUKE HEKOTOPBIE OCOOEHHOCTH CUCTEMHOTO U KPUTHUECKOTO
MBIIUICHUS, ApTYMEHTUPOBAHHO (GOpMUpPYET COOCTBEHHOE CY>KACHUE U OLICHKY
UH(}OPMAIMH, IPUHIMAET 000CHOBAaHHOE PelLIeHHEe C HOCTOPOHHEN TOMOLIBIO.

Baagern:

Yposens | VYBepeHHO BlageeT BCeMH OCOOEHHOCTSIMU CUCTEMHOTO M KPUTHYECKOTO MBIIIICHUS,
apryMeHTUPOBaHHO HOPMHUPYET COOCTBEHHOE CY)KAECHHE H OLIEHKY HH(OopMaIiH,
MIPUHUMAET 0OOCHOBaHHOE PElICHNE.

Yposens 2 BrnageeT OONBIIMHCTBOM 0COOSHHOCTEH CUCTEMHOTO M KPUTHIECKOTO MBIIIICHUS,
apryMEeHTUPOBaHHO HOPMHUPYET COOCTBEHHOE CYKACHHE U OLICHKY HH(OpMaIHH,
IPUHUMAET 00OCHOBAHHOE PEIICHHE.

Yposens 3 Brnaneer HEKOTOPHIMU 0COOEHHOCTSAMH CHCTEMHOTO U KPUTUYECKOTO MBIIIICHHUS,
apryMeHTUPOBAaHHO (HOPMHUPYET COOCTBEHHOE CY>KAEHHE U OLIEHKY HH(OpMaIHy,
NPUHUMAET 0OOCHOBAHHOE PELIeHHE ¢ IOCTOPOHHEH OMOIIEIO.

YK-1.2: IIpumensier jJornyeckue ¢popMsbl 1 Npoueaypbl, cnocodeH K pediekcHu Mo MOBOY COOCTBEHHOMH M 1yxkKoi
MBICJUTEIbHOM eATeIbHOCTH

3HaTh:

Yposens 1 MosKeT epeyrciInTb U 0XapakTepU30BaTh BCE U3YUEHHbIE JIOTHIECKUE (POPMBI U
HpoLEeIypbl, IPUMEHAEMbIe AT peIICKCHH 110 OBOAY COOCTBEHHON M Ty>KOH
MBICHHTCHBHOﬁ JCATCIIBHOCTH.

Yposens 2 MoskeT nepeyrciInTb ¥ 0XapaKTepu30BaTh OOJBIIMHCTBO N3YUEHHBIX JIOTHYECKHX GopM u
MIPOIEy P, IPUMEHSIEMBIX JUTs pe(IICKCHH 10 MOBOAY COOCTBEHHOM U UyKOU
MBICIUTENBHON AEATENHHOCTH.

Yposens 3 MoskeT nepedrcInuTh U 0XapaKTepru30BaTh HEKOTOPEIE W3 U3YUCHHBIX JIOTHYECKUX (opm u
IpoLenyp, IPUMEHIEMBIX Uil peIeKCUH 110 MTOBOAY COOCTBEHHOM U UyKOU




MBICIIUTEJILHOM ACSATEIHHOCTH.

YMmers:

Vposens 1 [ToHOCTBIO CAMOCTOSITENBHO OCYIICCTBISET PE(ICKCHIO IO TIOBOLY COOCTBEHHOW U
Yy>KOU MBICIUTEIBHON JEATEIbHOCTH.

Yposens 2 B Gosnbuieli creneHy caMoCTOSTEIbHO OCYIIECTBISIET Pe(ISKCHIO IO IOBOLY
COOCTBEHHOM M 4y>KOI MBICIUTEIILHON EATSILHOCTH.

Yposens 3 OcymiecTBisieT pedIIeKcHio 1Mo MoBoaY COOCTBEHHOW M YyKOH MBICIUTEIbHOM
JIESITeIBHOCTH TOJIBKO ITPHU HOMOIIH TPETHHX JIHII.

Baagern:

VYposens | JleMOHCTpHpPYET Ha IPaKTUKE UCIIOIb30BAHUE BCEX N3YUECHHBIX JIOTHYECKUX (OpM U
npouenyp pediaekcu mo NoBogy COOCTBEHHOM M Ty>KOW MBICTUTEIbHOHN JeITeTbHOCTH.

Yposens 2 JleMOHCTpHpYET Ha PaKTHKE UCIIOJIb30BaHUE OOJIBITMHCTBA U3YUECHHBIX JJOTHYECKUX
dhopm 1 niporuieayp pediiekcru 1mo noBoy COOCTBEHHOM U Uy>KOW MBICITHUTEIBHOM
JIeITeTbHOCTH.

VYposens 3 JleMOHCTpHpYeT Ha IPAKTUKE HCIIOIb30BaHIE HEKOTOPBIX U3YUEHHBIX JIOTHYECKUX (HOpM

1 npoueayp pedaekcHn 1o MOBOLy COOCTBEHHOM U 4y>KOW MBICTUTENEHON NeITeTbHOCTH.

YK-1.3: AHau3upyeT HCTOYHHKH HH(OPMAINH C 1e/1bI0 BbISIBJCHHS X IPOTHBOPEYHUii U MOUCKA JOCTOBEPHBIX CYKAeHHIi

3HaTh:

Yposens | 3HaeT pa3IuuHble BUBI HICTOUHUKOB HH(GOPMaNUK B 00J1acTH O0IIEH 1
9KCIIEPUMEHTANbHOH (DU3UKH, AITOPUTMBI UX ITOUCKA U MIPU3HAKH JOCTOBEPHOCTH.

Yposens 2 3HaeT OCHOBHBIC BUIbI HCTOYHHKOB HH(OpMAIIUU B 00JaCTH 001IeH U
9KCIIEPUMEHTANBHON (DU3HUKHY, a TAKXKE AITOPUTMBI UX IIOUCKA.

Yposens 3 Hwmeer nipesicTaBieHUE O BUIaX HCTOYHUKOB HH(POPMALIUH B 001aCTH 001IIeH 1
9KCIIEPUMEHTAIBHON (PHU3UKH, a TaKKe alrOPUTMaX MX ITOUCKA.

YMmern:

Yposens | AHanu3upyeT UCTOUHUKU UHGOPMaIUY B 00JacTH 00LIeH U SKCIIepUMEHTaIbHOM (hU3UKY,
CaMOCTOSITEILHO BBIABILIET U OLIPEENIsieT IPOTUBOPEUUs], BBIPAKAET COOCTBEHHOE
CYXIIeHHE, 000CHOBBIBAET €T0 TOCTOBEPHOCTE.

VYposeHns 2 AHaM3upyeT UCTOUHUKH HHPOPMALIUH B 00J1aCTH OOIIEH 1 SKCTIEPUMEHTATIBHOM (DHU3HKH,
CaMOCTOSITETHHO BBISBILSIET M ONIPE/IENISIeT IPOTHBOPEUHSI, BRIpaskaeT COOCTBEHHOE
CYXIIeHHe, 000CHOBBIBAET €TO IOCTOBEPHOCTH, IIPH 3TOM HCIIBITHIBAET HEOOJbIIHE
3aTpyIHEHHUS.

VYposens 3 AHanu3upyeT HCTOYHUKH HH(POPMAIIUH B 00JaCTH OOIIel 1 SKCIIEpUMEHTATBHON (DU3HKH,
He BCEr/ia BBISIBISIET TPOTUBOPEUHS, C TPYIOM OIpeNeNsieT JOCTOBEPHOCTh HCTOYHHKA.

Baapers:

VYposens | CB0OOIHO OCYLIECTBISIET JEATENHHOCTD MO TIOMCKY UCTOYHUKOB MH(GOPMAIHU B 00JIaCTH
0011el ¥ SKCTIepUMEHTANbHOH (DU3UKH, HA OCHOBE BBISABJICHHBIX IPOTUBOPEUHI U
JAOCTOBECPHOCTH Cy)K[lCHPIﬁ, B])I6I/lpaCT METOAbI UCCIICAOBAaHMU.

Yposens 2 OcyecTBIISET ASSTENbHOCTD 110 IOUCKY UCTOUYHUKOB HH(pOpManuy B obaactu obuel u
9KCTIEPUMEHTANBHOH (DU3UKH, HA OCHOBE BBIBJICHHBIX IIPOTUBOPEUH U JOCTOBEPHOCTH
CYXXIIEHUI, BEIOMpaeT METOABI UCCIIEAOBAHMS, TIPH 3TOM HCIBITHIBAET HEKOTOPHIE
3aTpyIHEHHSI.

Yposens 3 C nocTopoHHEH NOMOILBIO OCYIIECTBIISET AESATENbHOCTD 110 IOUCKY HCTOYHUKOB

uHpopmary B o6nactu oO1meil u SKCnepuMeHTaIbHON GU3MKY.

IIK-1: CnocoGeH ocBanBaTh U UCNOJIb30BATh TEOPETUYCCKHE 3HAHUA U MTPAKTHYE€CKUE YMEHUHA U HABBIKH B Hpe)IMeTHOﬁ

00.J1aCTH NPH pelieHHH NPogecCHOHATBHBIX 3a/1a4

IIK-1.1: 3HaeT CTPYKTYPY, COCTAB M JUAAKTHYECKHE eANHULIBI TPeIMeTHOMH 00/1acTH (MIPenoJaBaeMoro npeaMera)

3Hare:

Yposens 1 CB0OOIHO OPHEHTUPYETCS B CTPYKTYpPE, COCTaBe M AUAAKTHUECKUX eIUHULAX YIEOHOTo
npeaMera o0Ias ¥ SKCIIepIMeHTaIbHas (QU3UKa

Yposens 2 XOpoIIO 3HAET CTPYKTYPY, COCTaB U TUIAKTUIECKUE eIUHUIIBI yueOHOTo mpeaMeTa
npeaMeTa o0mmas 1 SKCIepuMeHTalIbHas QU3NKa

Yposens 3 B 0CHOBHOM 3HA€T CTPYKTYpY, COCTaB U AUAAKTUYECKUE €IUHULBI y4eOHOI0 IpeaMeTa
o01IIas 1 SKCIIepUMEHTANbHAS (QU3HKA.

Ymern:

VYposens | YMeeT caMOCTOATEIbHO BBISABISATH OCHOBHBIE AUAAKTHYECKUE €ANHUIIBI II0 TEMaM
y4eOHOTO ImpeaMeTa o0Ias H 3KCIIepIMeHTaIbHas QU3nKa

VYposens 2 YMeeT B OCHOBHOM CaMOCTOSITEIILHO BBISBIISATE OCHOBHBIC TUIAKTUYECKHE SUHULIBI IO
TeMaM y4eOHOro mpeamera o0Imas 1 SKCIepuMeHTalbHas Gu3nka

Yposens 3 ‘YMeeT BbIABIATh OCHOBHBIE AUJAKTUUECKHE €AUHHIBI 10 TeMaM yueOHOro mpeamera

06]].[35[ U DKCIICpUMCHTAJIbHasA (1)1/131/11(21 TI0CJIC KOHCYJIbTalluX C MTPENogaBaTeIEM.




Baagern:

VYposens | CB0o0OmHO BiIaieeT METOAAMH O0YUEHHMS ¢ YIETOM JUIAKTHIECKHX €ANHHMILL.
VYposens 2 Xopoto BiiaieeT METOJaMU 00Y4EHUS C YYETOM JUIAKTHYCCKUX CHMHHUIL.
VYposens 3 B ocHOBHOM BrasieeT MeToAaMu 00YUIEHHS C yUETOM TUTAKTHIECKUX ANHHIL.

IIK-1.2: YMmeeT ocymecTBAATH 0TOOP y4eOHOI0 COAepPKaHUs AJs ero peaju3aliu B pa3ju4HbIX (popmax o0yuenus B

cooTBeTcTBHH ¢ TpedoBanusamu ®IroC OO

3HaThb:

VYpogsens 1 CB000/IHO OPHEHTHPYETCS B COJCPKaHUM yueOHOTO TpeiMeTa 00Ias 1
JKCHEepUMEHTaNIbHAs (PU3UKA.

VYposens 2 XOpoIIo 3HaeT CoJiepiKaHue YY4eOHOTO peaMeTa 00IIast U IKCIIePUMEHTAIbHAs HU3HKA.

VYposens 3 3HaeT OCHOBHOE COZIepXKaHUe YIeOHOTr0 MpeMeTa 00Iast 1 IKCIIepUMEHTaNbHas (PH3HKA.

Ymern:

VYpogsens 1 CaMOCTOSTEIEHO YMEET OCYIIECTBILATE 0TOOP y4eOHOTo ColepKaHus yaeOHOTro mpeaMeTa
001Iast ¥ SKCTIEPUMEHTANbHAs (DU3HKA JUTS €r0 PealTi3alliy B Pa3IMYHbIX Gopmax
o0yuenus B cootTBeTcTBUH ¢ Tpeboanusmu ®I'OC OO.

VYposens 2 B 0CHOBHOM caMOCTOSTEIILHO YMEET OCYIIECTBISITE 0TOOP yu4eOHOTO COAepKaHHS
y4eOHOro npeaMeTa 00111as U SKCIepUMEHTalIbHast (PU3KKA JUTSl €r0 peau3aliy B
pa3nu4HbIX popMax o0yueHHs B cOOTBeTCTBUH ¢ TpeboBanusmu PI'OC OO.

Yposens 3 YMeer ocyniecTBIsATh 0TOOp yu4eOHOTO CoiepKaHus y4eOHOTo peaMeTa o0Ias u
9KCHEPUMEHTANIBHAS (hH3MKa AT €T0 PeaTH3aliii B Pa3IMYHbIX (opMax oOydeHus B
cootBercTBUH ¢ TpedoBanusMu PI'OC OO mnoce KOHCYIbTAIUHU C IPENoJaBaTeIeM.

Braagers:

Ypogsens | CobonHo Binageet Tpeboanusmu GPT'OC OO.

Yposens 2 Xopomo Biazaeet TpedoBanusmMu GIOC OO.

Yposens 3 Brnaneetr ocHoBHbIMU TpeboBaHusiMu PI'OC OO.

IIK-1.3: IleMmoHCTpUpYeT YMeHHe pa3padaThiBaTh pa3inyHble GOPMbI y4eOHbIX 3aHATHIi, IPHMEHSTh METO/AbI, IPHEMbl

TeXHOJIOTHH 00yUYeHMsI, B TOM YHcJie HHpopMalHOHHbIe

3HaTh:

Yposens | 3Haet paznuuHble (OPMbI YUEOHBIX 3aHATUH U pa3IMYHbIe METOIbI, IPHEMBI, TEXHOJIOTHU
00y4eHus1, B TOM 4HcIie HHPOPMaLUOHHbIE

VYposens 2 3HaeT 0CHOBHBIC ()OPMBI yUEOHBIX 3aHATHH M OCHOBHBIE METO/BI, TIPHEMBI, TEXHOJIOTHH
00y4eHus1, B TOM 4HcIIe HHPOPMALMOHHbIE

VYposens 3 3HaeT HeKoTOpbIe (POPMBI yUeOHBIX 3aHATHH 1 HEKOTOPBIE METOMBI, TPHUEMBI, TEXHOJIOTHH
00y4eHHs, B TOM 4HCIIe HHPOPMAIOHHbIE

Ymern:

Yposens 1 YMeet pazpabaTbIBaTh pa3iuyuHble (OPMbI YIEOHBIX 3aHATUH, IPUMECHATH PA3IUYHbIC
METOBI, TPUEMBI U TEXHOJIOTHN 00Y4eHNUS, B TOM YHCIIe HH)OPMaHOHHBIE

Yposens 2 YMeeT pa3pabaTbiBaTh OCHOBHBIE (JOPMBI yUSOHBIX 3aHATUH, IPUMEHITH OCHOBHBIE
METO/IbI, IPUEMBI U TEXHOJIOTUH 00Y4EHHs, B TOM YHCIIe HHGOPMALIMOHHbIE

VYposens 3 YMeeT pa3pabaTeIBaTh HEKOTOPBIE (POPMBI yUEOHBIX 3aHATHH, TPUMEHATH HEKOTOPBIE
METOBI, IPUEMBI U TEXHOJIOTHH 00YUCHHUS, B TOM YHCIIe HH()OPMaHOHHEIE.

Buagers:

VYposens 1 JleMOHCTpupyeT yMeHHe pa3padaTeiBaTh pa3IuIHbIe (POPMEI YIEOHBIX 3aHATHH 110
y4eOHOMY IIpeMeTy o0Iast ¥ SKCIIepIMEHTANbHAs (DH3HUKA, IPUMEHSTh Pa3INIHbIe
METOBI, TPUEMBI U TEXHOJIOTHN 00Y4eHNUS, B TOM YHCIIe HH)OPMaHOHHBIE

Yposens 2 JeMoHCTpupyeT yMeHHe pa3pabaTblBaTh OCHOBHBIE ()OPMBI YUEOHBIX 3aHSITHUI 10
yueOHOMY MpeaMeTy o0Iast ¥ SKCIepUMEHTabHas HU3HNKaA, IPUMEHATH OCHOBHbIC
METO[IbI, IPUEMBI M TEXHOJIOTUH 00Y4EHHs, B TOM YHCIIe HHPOPMALMOHHbIE

Yposens 3 JleMoHCTpUpYyeT yMeHHe pa3padaThiBaTh HEKOTOPhIEe GOpMBI yUeOHBIX 3aHATUH 11O
yueOHOMY IpeaMeTy o0Ias U SKCIepuMeHTaIbHas QU3HMKa, IPUMEHATh HEKOTOPbIE
METO[IbI, IPUEMBI M TEXHOJIOTUH 00Y4EHHs, B TOM YHCIIe HHPOPMALMOHHbIE

4. CTPYKTYPA U COAEP’)KAHUE JUCIHHUITIJINHBI (MOYJISA)
Kon HaunmenoBanue pa3jeioB u TeM /BHJ Cemectp / | Yacos | Komneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATHA 3aHATHA/ Kypc 11701 M 3JI. peCypChl | PaKT.
Paznen 1. Mexanuka
1.1 Kunemarnueckuit MeTo] onucaHus 2 4 YK-1.1 VK- JI1.1J11.2 Konrtponbnas
MEXaHHUYECKOro ABMKeHHUs /JIex/ 1.2 VK-1.3 J1.3 pabora Nel
IK-1.1 IIK- Ok3ameH
1.2 TIK-1.3




1.2 JluHaMU4YeCcKUi METO 1 ONKUCAHUS VK-1.1 VK- JI1.2 JI1.3 KoHnTponsHas
MeXaHHYeCKuX cuctem /Jlex/ 1.2 YK-1.3 J1.4 pabora Nel
IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3
1.3 3aKoHBI COXpaHeHus B MexaHuKe /JIex/ YK-1.1 VK- JI1.2 J11.3 Konrtponphas
1.2 YK-1.3 JI1.4 J11.6 pabota Nel
IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3
14 OCHOBBI MEXaHHKH a0COIIFOTHO TBEPIOTO YK-1.1 VK- JI1.2 J11.3 Kontponbhas
tena /Jlex/ 1.2 YK-1.3 JI1.4 J11.6 pabota Nel
IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3
15 DNeMEeHTHI CIICIHATIBLHON TeoprH YK-1.1 VK- JI1.2 J11.3 KonrtponbHas
OTHOCHUTENbHOCTH /JIek/ 1.2 YK-1.3 pabota Nel
IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3
1.6 CrairoHapHoOe JBMKEHHE KUIKOCTH /JIex/ YK-1.1 VK- JI1.2 J11.3 Konrtponbhas
1.2 YK-1.3 J.7 pabota Ne2
IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3
1.7 JIBIKeHHE TeJ B HUIKOCTAX U ra3ax /Jlex/ YK-1.1 VK- JI1.2 J11.3 Kontponbhas
1.2 VK-1.3 J1.7 pabora Ne2
IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3
1.8 Mexanundeckue konebanus /Jlex/ YK-1.1 VK- JI1.2 J11.3 Konrtponbhas
1.2 VK-1.3 JI1.6 J11.7 pabota Ne3
IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3
19 MexaHu4YecKre BOJHBI B yIPYTroi YK-1.1 VK- JI1.2 J11.3 KontponbHas
cpene /Jlex/ 1.2 VK-1.3 J1.7 pabota Ne3
IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3
1.10 Axycruka. BonHoBas npuposa 3Byka /JIex/ YK-1.1 VK- JI1.2 J11.3 Konrtponbhas
1.2 VK-1.3 J1.7 pabota Ne3
IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3
111 Usmepenue ¢pusnveckux BennuuH /J1ad/ VYK-1.1 VK- JI1.2 J11.3 Otuer o
1.2 VK-1.3 JI.7 naboparopHoi
ITK-1.1 TIK- pabore
1.2 TIK-1.3 DKk3aMeH
1.12 UccnenoBanne mpsiMOIMHEHHOTO VK-1.1 YK- JI1.2 JI1.3 Ortuer 0
JBYOKCHHS TN B TIOJIE 3€MHOTO TATOTEHUS 1.2 VK-1.3 JI1.7 nmabopatopHOit
Ha MamnHe ATByna /J1a6/ ITK-1.1 TIK- pabore
1.2 TIK-1.3 DKk3aMeH
1.13 Orpenienenne CKOPOCTH IBHKCHHUS VYK-1.1 VK- JI1.2 J11.3 Oruer o
CHapsi/ia METOJIOM OaJUTHCTUIECKOTO 1.2 VK-1.3 JI1.7 nmabopatopHOit
MasiTHuKa /J1ab/ ITK-1.1 TIK- pabore
1.2 TIK-1.3 DKk3aMeH
1.14 HUccnenosanue cui tpenus /J1a6/ VK-1.1 YK- JI1.2 JI1.3 Ortuer 0
1.2 VK-1.3 JI1.7 nabopaTtopHoOi
IK-1.1 IIK- pabore
1.2 TIK-1.3 DK3aMeH
1.15 Uzydenue nepopmanmii /J1ad/ YK-1.1 VK- JI1.2J11.3 Otuer o
1.2 VK-1.3 JI1.7 nabopaTtopHoOi
IK-1.1 IIK- pabore
1.2 TIK-1.3 DK3aMeH
1.16 Coynapenue mapos /J1a6/ YK-1.1 VK- JI1.2J11.3 Otuer o
1.2 VK-1.3 JI1.7 naGopaTtopHoOi
IK-1.1 IIK- pabore
1.2 TIK-1.3 DK3aMeH
1.17 OmnpezneneHne MOMEHTOB HHEPIIMU TeJ YK-1.1 VK- JI1.2J11.3 Otuer o
npoctoit popmer /JT1ad/ 1.2 VK-1.3 JI1.7 nabopaTtopHoi
[K-1.1 TIK- pabote
1.2 TIK-1.3 DK3aMeH




1.18 N3y4denne 3aKOHOB BpallleHHs TBEPIOrO 4 VK-1.1 VK- JI1.2J11.3 Ortuer o
Tela Ha KPecTooOpa3HOM MasTHHKE 1.2 YK-1.3 J1.7 naboparopHon
Ob6ep6exka /J1a6/ IK-1.1 TIK- pabote

1.2 TIK-1.3 DKk3aMeH

1.19 W3yueHnue nBmxeHus rupockona /J1ab/ 2 YK-1.1 VK- JI1.2 J11.3 Otuert o

1.2 YK-1.3 J.7 nabopatopHon
IK-1.1 TIK- pabote
1.2 TIK-1.3 DKk3aMeH

1.20 N3zyueHne xoneOaHuii PYKUHHOTO 2 YK-1.1 VK- JI1.2 J11.3 Otuer o

MasitHuKa /J1a6/ 1.2 YK-1.3 J.7 nabopatopHon
IK-1.1 TIK- pabote
1.2 TIK-1.3 Dk3aMeH

121 W3zyueHue xonebaHuii MATEeMaTHIECKOTO 2 YK-1.1 VK- JI1.2 J11.3 Otuer o
MAasITHUKA, ONPE/ICIICHUE YCKOPCHUS 1.2 YK-1.3 J.7 nabopatopHon
cBoOoHOTO MazeHus /J1ab/ IK-1.1 TIK- pabote

1.2 TIK-1.3 Dk3aMeH

1.22 N3zyuenne xoneOaHuii GU3NUECKOTO 4 YK-1.1 VK- JI1.2 J11.3 Otuer o

MasitHuKa /J1a6/ 1.2 YK-1.3 J.7 naboparopHon
IK-1.1 TIK- pabote
1.2 TIK-1.3 Dk3aMeH

1.23 OnpeeneHne MOMEHTOB HHEPIIUH TEI 4 YK-1.1 VK- JI1.2 J11.3 OTuert o
MPaBUIILHOW (POPMBI METOIOM 1.2 VK-1.3 J1.7 nabopatopHon
KPYTHIBHBIX KoJieOaHuii /J1a6/ IK-1.1 TIK- pabore

1.2 TIK-1.3 Dk3aMeH
1.24 M3MepeHne MOMEHTa HHEPIIMK MasSTHUKA 4 YK-1.1 VK- JI1.2 J11.3 Otuert o
Makcgemna /J1a6/ 1.2 VK-1.3 J1.7 nabopatopHon
IK-1.1 TIK- pabore
1.2 TIK-1.3 Dk3aMeH
1.25 N3ydenue 3aTyxaronmx koiaebanuii /J1ad/ 4 YK-1.1 VK- JI1.2 J11.3 Otuer o
1.2 VK-1.3 J1.7 nabopatopHon
IK-1.1 TIK- pabore
1.2 TIK-1.3 Dk3aMeH

1.26 CamocrosTenbHast paboTa 1Mo perieHUI0 26 YK-1.1 VK- JI1.2 J11.3 Perrenue 3anau

WHIMBUIyalIbHBIX YueOHbIX 3a1a4 /Cp/ 1.2 VK-1.3 J1.7 DK3aMeH
MK-1.1 IK-
1.2 TIK-1.3

1.27 TIpomesxyTouHast aTTecTanus 0,33 | YK-1.1 VK- JI1.2 JI11.3 DK3aMeH

(3x3amen) /KPD/ 1.2 VK-1.3 JI.7
MK-1.1 IK-
1.2 TIK-1.3

1.28 TIpomexyTouHast aTTecTanus 35,67 | YK-1.1 VK- JI1.2 J11.3

(3x3ameH) /Ok3amen/ 1.2 VK-1.3 JI1.6
MK-1.1 IK-
1.2 TIK-1.3

Pa3nen 2. DaekTpoguHaMuka

2.1 DneKTpudecKre 3apsiibl U UX CBOHCTBA. 2 YK-1.1 VK- JI1.2 J11.3 KonTponpras
3axon Kynona. HanpspkeHHOCTB 101 1.2 VK-1.3 JI1.7 pabota Nel
ToueyHoro 3apsiaa. [lpuaiun [K-1.1 TIK- DK3ameH
CyNepHo3UIHU. DKCIIEPUMEHTAIbHOE 1.2 TIK-1.3
oIpeAeneHue 3apsaa eKTpoHa. IToTox
BEKTOpa HanpshKeHHOCTH. Teopema
T"aycca. Ilpumenenue Teopemsl ['aycca k
pacuety mojei. /Jlex/

2.2 Pabora cun nosst npu nepeMereHnn 2 YK-1.1 VK- JI1.2J11.3 Konrponbnas
3apsaoB. [lorenuuan. Paznocts 1.2 VK-1.3 JI1.7 paboTta Nel
MMOTEHI[HATI0B. DKBUIIOTEHIIMAIbHEIE I1K-1.1 TIK- DK3aMeH
moBepxHOCcTU. CBS3b MOTEHIIMANA U 1.2 TIK-1.3

HAMpPsHKEHHOCTH OIS
PacripenesneHue 3apsiia B IPOBOJHHUKE.
3KBI/II'[OTCHLU/IaJ'[BHOCTB IMPOBOAHHUKA.
HarnpsokeHHOCTD TOJIS y TIOBEPXHOCTH
TPOBOJIHKKA U €€ CBSI3b C TIOBEPXHOCTHOM
IUIOTHOCTBIO 3apsi1oB. [IpOBOHUKY BO
BEIIIHEM 3JIEKTPOCTATHYECKOM moe. /JIex/




2.3 HagenenHble 3apsabl. DIeKTpU3aLys VYK-1.1 VK- J1.2J11.3 Konrtponsnas
yepes BIUSHHUE. DIIEKTPOCTATHYECKAs 1.2 YK-1.3 J1.7 pabora Nel
3amuTa. DIEeKTPOEMKOCTh YEAUHEHHOTO TIK-1.1 K- DK3ameH
npoBoHuka. Konaencaropel. CoeiHEHHE 1.2 TIK-1.3
KOHJIEHCAaTOPOB
JIMI1oi1b B 3JIEKTPUYECKOM IIOJIE.

CBOOO/IHBIC U CBA3aHHBIE 3apsbl.
TMonspu3anus IU3IeKTPUKOB. Buibt
nosspu3anuy. BexkTop nosspuzanyy.
Judnexrpudeckasi IPOHUIIAEMOCTb.
DHeprust AIEKTPOCTATHUECKOTO 1oJist /JIek/

24 JlabopaTopnas padora "VccnenoBanue YK-1.1 VK- JI1.2J11.3 Otuer o
3JIEKTpocTaTUdeCKOro noss" /J1ad/ 1.2 YK-1.3 J1.7 1a00paTOpHOI

IK-1.1 IIK- pabote
1.2 TIK-1.3 DKk3aMeH

25 OkcnepuMeHTalbHast 3a1a4a "M3yuenne YK-1.1 VK- JI1.2J11.3 Otuer o
3aBUCHMOCTH 3JIEKTPOEMKOCTHU 1.2 VK-1.3 J1.7 nabopatropHoOi
KOHJIeHcaTopa OT ero pasmepos" /J1a6/ IK-1.1 K- pabote

1.2 TIK-1.3 Dk3aMeH

2.6 DNEKTPUYECKUI TOK, CHJIa U IFIOTHOCTD VK-1.1 YK- JI1.2 J11.3 KontponbHas
Toka. CTOpOHHHE CUIIBL. 1.2 VK-1.3 J1.7 pabota Ne2
DIEeKTPOABIKYIIAS CHJIa U HATIPSDKEHUE. TIK-1.1 K- DK3aMeH
3akon Oma. ConpoTUBIICHHE 1.2 TIK-1.3
MIPOBOIHHUKOB. PaboTa M MOLTHOCTH TOKA.
3akon [xoymsa-Jlenna. 3akon Oma s
HEOJHOPOIHOr0 yuacTka uenu. Ilpasuia
Kupxroda s pa3BeTBICHHBIX
neneif. /JIex/

2.7 DneMeHTapHas KJIacCHUECKasi TeOpHUs YK-1.1 VK- JI1.2 J11.3 KonrtponbHas
3JIEKTPOIPOBOJHOCTH METAIUIOB. BBIBO/I 1.2 VK-1.3 J1.7 paborta Ne2
OCHOBHBIX 3aKOHOB 3JIEKTPUYECKOIO TOKA TIK-1.1 I1IK- Dk3aMeH
B KJIACCUYECKOM TE€OPUU MPOBOJUMOCTH 1.2 TIK-1.3
MeTaioB. PaboTa BbIX0/1a 3JIEKTPOHOB U3
Mmetannia. /Jlex/

2.8 Wonwuzanus razos. HecamocTosTenbHbIiM YVK-1.1 VK- JI1.2 J11.3 KonTponbhas
ra3oBbli paspsa. CaMoCTOSTEIbHBIH 1.2 YK-1.3 J1.7 pabota No2
ra30BBIN pa3psia u ero TUmel. [1nazma u ee TIK-1.1 IIK- DK3ameH
CBOHCTBA. 1.2 TIK-1.3
DJIeKTpUUECKHI TOK B
NOJTynpoBoAHUKAX /JIex/

2.9 JlabopaTopHas pabota "U3yueHue YK-1.1 VK- JI1.2 J11.3 Otuer o
MIPOLIECCOB 3aPSIIKU M Pa3psAKH 1.2 YK-1.3 J1.7 naboparopHon
koHzaeHcaropa" /J1ab/ IK-1.1 TIK- pabore

1.2 TIK-1.3 DKk3aMeH

2.10 JlabopaTopHras pabota YK-1.1 VK- JI1.2 J11.3 Otuer o
"DKCIEePUMEHTATILHOE OIpEJIeNICHUE 1.2 VK-1.3 J1.7 1a00paTOpHOI
XapaKTEPUCTUK UCTOYHUKOB TIOCTOSTHHOTO IK-1.1 IIK- pabore
Toka" /JI1ab/ 1.2 TIK-1.3 DKk3aMeH

211 Jlabopatophas padorta "HccnenoBanue VK-1.1 VK- JI1.2 J11.3 Oruer o
3aBUCUMOCTH COIIPOTHBIICHUSI METAIIJIOB 1.2 YK-1.3 J1.7 naboparopHon
ot Temneparypsl" /J1ab/ IK-1.1 TIK- pabore

1.2 TIK-1.3 OK3aMeH

212 JlabopaTophas pabora "Onpeznenenue YK-1.1 VK- J1.2J11.3 Otuer o
COIPOTHUBIICHUH MPU MOMOIIN MOCTa 1.2 VK-1.3 J1.7 71a00paTOpHOM
nmocrostHHoro Toka " /J1a6/ MK-1.1 IK- pabote

1.2 TIK-1.3 OK3aMeH

2.13 JlabopaTophas pabora "Onpeznenenue YK-1.1 VK- J1.2J11.3 Otuer o
IEKTPOXUMHYECKOTO SKBUBAJICHTAa MEIH 1.2 VK-1.3 J1.7 71a00paTOpHOM
yucna Papages" /J1ad/ IK-1.1 TIK- pabore

1.2 TIK-1.3 OK3aMeH

2.14 JlabopaTopnas pabora "Onpeznenenue YK-1.1 VK- J1.2J11.3 Otuer o
YIEIbHOTO CONPOTHBIICHUS 1.2 VK-1.3 J1.7 71a00paTOpHOI
nposoxaxuka" /Jad/ IK-1.1 TIK- pabore

1.2 TIK-1.3 OK3aMeH




2.15 DKCNepUMEHTAIbHOE 3aJaHUE 4 VK-1.1 VK- J1.2J11.3 Ortuer o

"Uzmepenue conpoTtupineHuit” /J1ad/ 1.2 YK-1.3 J1.7 nabopaTopHOi
MK-1.1 IIK- pabote
1.2 TIK-1.3 Ok3aMeH

2.16 JlaGopatopHas padota "[IpoBepka 3aKoHa 2 YK-1.1 VK- JI1.2J11.3 Otuer o

Owma juist yyactka uenu" /J1a6/ 1.2 YK-1.3 J1.7 nabopaTopHOi
IK-1.1 K- pabote
1.2 TIK-1.3 OKk3aMeH

2.17 JlabopatopHas padota "[IpoBepka 3aKoHa 4 YK-1.1 VK- JI1.2J11.3 Otuer o

Owma juis nonHoi nenu" /J1a6/ 1.2 VK-1.3 J1.7 nabopaTopHOi
IK-1.1 IIK- pabote
1.2 TIK-1.3 OKk3aMeH

2.18 MarunutHoe nosie. BzaumoaencTBre TOKOB. 2 YK-1.1 VK- JI1.2J11.3 KonTponbhas
3akon bro-Casapa-Jlamiaca. MarautHoe 1.2 YK-1.3 J1.7 pabota Ne3
rosie. BekTop MarHUTHOWM WHAYKINU. TIK-1.1 IIK- DK3amMeH
3akoH Amrepa. Teopema 0 IUPKYJISIAA 1.2 TIK-1.3
BEKTOpa MArHUTHOHN HHAyKuuH. [loie
3IIEMEHTAPHOTO TOKAa. MarHUTHEII MOMEHT
3neMeHTa Toka. /Jlex/

2.19 JlnaMarHeTHKH U TapaMarHETHKH. 2 VK-1.1 VK- J1.2711.3 KontponbHas
[Ipupoaa auamarseTn3Ma. 3aBUCUMOCTh 1.2 YK-1.3 J1.7 pabota Ne3
TapaMarHUTHON BOCIIPHAMYUBOCTH OT TIK-1.1 IIK- DKx3amMeH
Temneparypsl. 3akoH Kropu. 1.2 TIK-1.3
®eppomaraerusm. [letist rucrepesuca.
3aBHCHMOCTE (PEpPPOMArHUTHBIX CBOMCTB
OT TeMIepaTypsl. JJoMeHHast CTpyKTypa
¢deppomarneruka. /Jlex/

2.20 JlabopaTopHas pabora "OnpezneneHue 4 YK-1.1 VK- JI1.2J11.3 Otuer o
TOPHU30HTAJIBHOM COCTABIISIONICH 1.2 YK-1.3 J1.7 nabopaTtopHoi
MHAYKIMA MarHuTHOTO Toist 3emun" /J1a6/ IK-1.1 ITK- pabote

1.2 TIK-1.3 Ok3ameH

2.21 OnexTpoMarHuTHas HAyKuus /Jlex/ 2 VK-1.1 VK- J1.2711.3 Kontponbnas

1.2 YK-1.3 J1.7 paborta Ne3
IK-1.1 ITK- OK3aMeH
1.2 TIK-1.3

2.22 OneKTpOMarHUTHbIE KOJIeOaHus. 2 VK-1.1 VK- JI1.2J11.3 KonTtponbnas
DNeKTpOMarHUTHBIN KoneOaTeIbHbIN 1.2 VK-1.3 J1.7 pabota Ne3
KOHTYp. BBIHYX/IeHHBIC KOJICOAHUS B TIK-1.1 IIK- DK3amMeH
KOHType. Pe3onanc. Dnekrpuieckue 1.2 TIK-1.3
aBTOKOJeOaHus. ABToreHeparops! /Jlex/

2.23 Iepemennslit anexkTpuueckuii Tok. Paborta 2 VK-1.1 VK- J1.2J11.3 KonTtponbnas
1 MOIIHOCTb IIEPEMEHHOTO TOKa. 1.2 VK-1.3 J1.7 pabora Ne3
PeakxtuBHOE conporusienue. Pesonanc IK-1.1 K- OK3aMeH
TOKOB W HanpsikeHuit. /Jlex/ 1.2 TIK-1.3

2.24 JlabopaTtopHas padota "IIpoBepka 3akoHa 4 VK-1.1 VK- J1.2711.3 Otuer o
Owma 14 neneii nepemenHoro toka" /JIa6/ 1.2 VK-1.3 J1.7 nabopaTopHOM

MK-1.1 IK- pabote
1.2 TIK-1.3 Ok3ameH

2.25 JlabopatopHast pabota "OmnpeneneHue 4 VK-1.1 VK- J1.2J11.3 Otyer o
XapaKTEePUCTUK PEaKTUBHBIX 3JIEMEHTOB B 1.2 VK-1.3 J1.7 nabopaTopHOH
LersixX nepeMenHoro toka" /JIab/ IK-1.1 TIK- pabote

1.2 TIK-1.3 OK3aMeH

2.26 IMpakTuueckas padota "M3yueHue 4 VK-1.1 VK- JI1.2J11.3 Otuer o
JICKTPOMArHUTHBIX KOJIEOaHUH. 1.2 VK-1.3 J1.7 nabopaTopHOH
[Monyuenue duryp Jluccaxy" /J1a6/ MK-1.1 IK- pabote

1.2 TIK-1.3 OK3aMeH

2.27 Buxpesoe anekrpudeckoe noie. Tok 2 VK-1.1 VK- JI1.2J11.3 OK3aMeH
CMEILEHHS. DIIEKTPOMArHUTHBIE BOJIHBI. 1.2 YK-1.3 J1.7
[Inockue anekTpoMarHUTHBIE TIK-1.1 K-

BOJHEL /JIex/ 1.2 TIK-1.3

2.28 CamocrosTenbHas paboTa M0 PELICHHUIO 72 VK-1.1 VK- J1.2J11.3 Pemenne 3agaq

HMHIUBUAYaIbHBIX yueOHbIX 3a1a4 /Cp/ 1.2 VK-1.3 J1.7 OKk3aMeH
IK-1.1 TIK-

1.2 TIK-1.3




2.29 IIpoMexyTouHas aTTecTaLus 0,33 | YK-1.1 VK- J1.2J11.3 OK3aMeH

(ox3amen) /KPD/ 1.2 VK-1.3 J1.7
IK-1.1 K-
1.2 TIK-1.3
2.30 ITpomexyTouHast aTTecTanus 35,67 | YK-1.1 VK- JI1.2J11.3 DK3aMeH
(3x3ameH) /Ok3ameH/ 1.2 YK-1.3 J1.6
IK-1.1 IK-
1.2 TIK-1.3
Pazgen 3. OnTuka

31 DNeKTpOMarHUTHas MPUPOJIA CBETA. 2 YK-1.1 VK- J1.2J11.3 DK3aMeH
Knaccuueckas Teopust 1.2 YK-1.3 J1.7
3JIEKTPOMArHUTHOTO M3ny4yeHus. Bunnmoe [K-1.1 TIK-
u3iryyenue /Jlex/ 1.2 TIK-1.3

3.2 Teopust TeOMETPUYECKOM OTITHKHU. 3aKOHBI 2 YK-1.1 VK- JI1.2J11.3 Konrtponphas
reoMeTpruecKoi onTuku. OTpakeHue u 1.2 YK-1.3 J1.7 pabota Nel
MpeoMJIEHHE CBEeTa Ha TPAHUIIE MEKITY [K-1.1 TIK- DK3ameH
JIUBJIEKTPUKAMH 1.2 TIK-1.3
[NonHoe BHyTpeHHEE OTpasKEeHHE.

[IpoxoxneHue cBeTa uepes
IUIOCKOIIApaJUIeNIbHYO [UIACTUHY.
Hucnepcus csera. [Ipoxoxaenue ceera
gyepes TpexrpaHHylo npusmy. [IpumeHenue
siBNeHUs aucnepcuu /JIex/

3.3 TlonHOE BHYTpEHHEE OTpaKEHUE. 2 VK-1.1 VK- JI1.2 J11.3 KoHTponbHas
TIpoxoxxaeHue cBeTa uepes 1.2 YK-1.3 JI1.5 J11.7 pabota Nel
IJIOCKOMApAJUICIIbHYIO TJIACTUHY. ITK-1.1 TIK- DK3aMeH
Hucnepcus csera. [Ipoxoxaenue ceera 1.2 TIK-1.3
gyepes TpexrpaHHylo npusmy. [IpumeHenue
siBNeHUs aucnepceuu /JIex/

3.4 TIpenomiienue cBeTa Ha chepuvecKoit 2 YK-1.1 VK- JI1.2 J11.3 Kontponbhas
noBepxHOCTH. ToHKHE uH3bL. DopMyIia 1.2 VK-1.3 J1.7 pabota Nel
TOHKOH JIMH3bI. TOJICThIE JIMH3BI U BBIBOJ] IK-1.1 IIK- OK3aMeH
dhopmybl. [IpuMeHeHNE ONITHYECKUX 1.2 TIK-1.3
CHUCTEM JUIs IOJTY4YEHUS U300paKeHHUSI.

Onrtuyeckue cuctemsl. /JIex/

3.5 IIpunnun cynepno3unuy JTMHEHHOMN 2 VK-1.1 VK- JI1.2 J11.3 KonTponbhas
ontuku. CloxeHue KoyeOaHui. 1.2 VK-1.3 J1.7 pabora Ne2
KorepeHnTHOCTb CBETa Kak €ro IK-1.1 IIK- Dk3aMeH
cnocoOHOCTh K uHTepdepeniuu. OnbIT 1.2 TIK-1.3
IOnra. bunpuzma ®penens
HHTephepeHIOHHbIC ONITHYECKHE
seieHus, Konpia HeroToHa.

MHoronyueBas UHTEpEepEHIIHS.
HutephepoMeTpsl 1 IPUMEHEHHUS UX.
IIpocBetnenHas onrtuka /JIex/

3.6 SIenenue nqudpaximu ceera. JJudpakius 2 VYK-1.1 VK- JI1.2 J11.3 Konrtponbhas
Ha KPYTJIOM OTBEPCTHH, KPYTIIOM 1.2 VK-1.3 JI1.7 pabora Ne2
MPEnsSTCTBUH. PacueThl TU(paKInOHHON [K-1.1 TIK- DK3ameH
KapTHHBIL. 12 T1IK-1.3
Judpakiys Ha mapanieabHbIX Tydax.

Judpakius Opaysrodepa.
Judpakionsas pereTka 1 ee
TpPUMEHEHHUE B TEXHUKE U ObITY /JIek/

3.7 Onruyeckas rosorpadus U GU3NIECKUE 2 VK-1.1 VK- JI1.2 J11.3 KonTponbhas
OCHOBEI e¢ nonyuenus. [Ipumenenne 1.2 VK-1.3 J1.7 pabora Ne2
ronorpaduu /Jlex/ IK-1.1 IIK- OK3aMeH

1.2 TIK-1.3

3.8 Tonspuzamnus csera. 3akoH Mairoca. 2 YK-1.1 VK- J1.2J11.3 KonrponbHas
3axoH bproctepa. [Ipumenenue 1.2 VK-1.3 J1.7 pabora Ne2
MOJIIPU30BAHHOTO CBETA IK-1.1 IIK- DK3aMeH
JBoitHoe mydenpenomuenue. [Ipu3ma 1.2 TIK-1.3

Huxkouns. [Ipoxoxxaenue ceera yepes
aHM30TPOIHBIE AUIIEKTPUKH.
Hutepdepeniys nonspru30BaHHOTO CBETA.
IIpumMeHeHne nonsAprU30BaHHOTO

csera /JIex/




3.9 KBanToBbI€ CBOIiCTBaA cBeTa. [ unoresa YK-1.1 VK- JI1.2J11.3 DK3aMeH
[Tnanka. SIBnenue porordpexra 3aKoHbI 1.2 YK-1.3 J1.7
CroneroBa. BuyTpennuii hpoto3pdexr. MK-1.1 IIK-
[Mpumenenune pororddexra 1.2 TIK-1.3
POTOXNMHUYECKOE AEHCTBUE CBETA:
(OTOCHHTE3; TIOMHHECIICHIIUSI. 3aKOHBI
nmoMuHecteHmy. [IpumeHenne
¢doToxumuyeckoro JeicTus ceera /JIex/

3.10 ®otomerpusi. OCHOBHbBIE YK-1.1 VK- JI1.2J11.3 DK3aMeH
(boTromMeTpUUYeCKUE BETHYMHBI. 3aKOHBI 1.2 YK-1.3 J1.7
OCBEMIEHHOCTH U MX MPUMEHEHUS TIK-1.1 K-

HcTOYHUKH CBETa U CBSI3b MEXKIY 1.2 TIK-1.3
OCHOBHBIMH ()OTOMETPUIECKHMHU

BeJIMYUHAMH. EJIMHUIBI H3MEPEHHUSI.

3HaYCHHE ONTUKY B MMO3HAHUU

npupost /Jlex/

3.11 Jlabopatopnas padora: «IIpoBepka YK-1.1 VK- JI1.2J11.3 Otuer o
CHPaBEAIMBOCTH 3aKOHOB OTPa)KEHHS U 1.2 YK-1.3 J1.7 1a00paTOpHOI
npesoMIIeHus cBeTay /J1ab/ IK-1.1 K- pabote

1.2 TIK-1.3 Dk3aMeH

3.12 JlaGoparopnas padota: «OnpeneneHue VK-1.1 VK- JI1.2 J11.3 Oruer o
IoKa3aTes NpeoMIICHHUS CTEKIITHHOM 1.2 YK-1.3 J1.7 nabopatropHoOi
IUIOCKOTIapaJIeIbHOM MacTuHb /J1ab/ TK-1.1 IIK- pabore

1.2 TIK-1.3 Dk3aMeH

3.13 JlaGoparopnas padota: [Tomydenus VK-1.1 VK- JI1.2 J11.3 Oryer o
CIIEKTpa C IOMOIIbIO TPEXTPAHHOU 1.2 YK-1.3 J1.7 naboparopHoOn
MIPU3MBI U €T0 U3yueHus» /J1a6/ TK-1.1 IIK- pabore

1.2 TIK-1.3 Dk3aMeH

3.14 JlaGoparopnas padota: «OnpeneneHus VK-1.1 VK- JI1.2 J11.3 Oruer o
(hOKYCHOTO pacCcTOSIHUSI M OTITUYECKON 1.2 YK-1.3 J1.7 nabopatropHoOi
CHJIBI TOHKO# coOuparomuii cuibl» /J1ad/ IK-1.1 ITK- pabore

1.2 TIK-1.3 Dk3aMeH

3.15 JlaGoparopnas padota: «OnpeznencHue VK-1.1 VK- JI1.2 J11.3 Oryer o
(hOKYCHOTO pacCTOSIHUSI M ONITHYECKON 1.2 YK-1.3 J1.7 nabopatopHoOi
CHJIBI PacCEHBAIOLICH TUH3bD /JIab/ TIK-1.1 ITK- pabore

1.2 TIK-1.3 DK3aMeH

3.16 JlabopaTopHas pabora: «VccnenoBanue YK-1.1 VK- JI1.2J11.3 Otuer o
ONTHYECKOH CHCTEMBI: MUKPOCKOID», 1.2 YK-1.3 J1.7 naboparopHor
«OuHOKIBY /J1ab/ TK-1.1 ITK- pabore

1.2 TIK-1.3 DK3aMeH

3.17 JlabopaTopHas padora: «Onpeznenenue YK-1.1 VK- J1.2J11.3 Otuer o
JUTMHBI CBETOBOI BOJIHBI C TIOMOIIBIO 1.2 YK-1.3 J1.7 naboparopHoi
ournpusmbl Openensy /J1a6/ TIK-1.1 ITK- pabore

1.2 TIK-1.3 DK3aMeH

3.18 JlabopaTopHas padora: «Onpeznenexue YK-1.1 VK- JI1.2J11.3 Otuer o
JUTMHBI CBETOBOI1 BOJIHBI C IOMOILBIO 1.2 YK-1.3 J1.7 naboparopHor
nudpakiroHHoit pemerku /J1a6/ TIK-1.1 ITK- pabore

1.2 TIK-1.3 DK3aMeH

3.19 JlabopatopHas pabora: «CpaBHeHHE YK-1.1 VK- JI1.2J11.3 Otuer o
IU(GPAKIIOHHOTO CHEKTPA, TOIYyYEHHOTO 1.2 VK-1.3 J1.7 71a00paTOPHOI
OT JU(PaKIIMOHHBIX PEIIETOK C Pa3HBIMU IK-1.1 IIK- pabore
nepuoamu /J1a6/ 1.2 1IK-1.3 DK3aMeH

3.20 JlabopatopHas padora: «3yueHue YK-1.1 VK- JI1.2J11.3 Otuer o
sBneHus Gpotodddexray /JIad/ 1.2 VK-1.3 J1.7 71a00paTOpHOI

IK-1.1 IIK- pabore
1.2 TIK-1.3 DK3aMeH

3.21 JlabopaTtopHas padota: «/3yuenne VK-1.1 VK- J1.2J11.3 Ortuer o

CBOWCTB MOJIIPU30BAaHHOTO CBeTay /J1ab/ 1.2 YK-1.3 J1.7 naboparopHon
IK-1.1 IIK- pabore
1.2 TIK-1.3 DK3aMeH

3.22 JlabopaTopHas padora: «Onpexnenenue YK-1.1 VK- J1.2J11.3 Otuer o
KOJIMYECTBEHHBIX 3HAYECHHH 1.2 VK-1.3 J1.7 71a00paTOpHOI
(bOTORNEKTPHIECKHUX BeMnInHy /J1ad/ IIK-1.1 K- pabore

1.2 TIK-1.3 DK3aMeH




3.23 JlabopaTopHas padora: «IIpoBepka 2 VK-1.1 VK- J1.2J11.3 Ortuer o
3aKOHOB OCBelIeHHOCTH» /J1ab/ 1.2 YK-1.3 J1.7 naboparopHon
MK-1.1 IIK- pabote
1.2 TIK-1.3 DKk3aMeH
3.24 CamocrosTenbHast paboTa 1Mo PelIeHUI0 25,85 | VK-1.1 VK- JI1.2J11.3 Pemenue 3anau
WHIMBUIyalIbHBIX YueOHbIX 3a1a4 /Cp/ 1.2 YK-1.3 J1.7 DK3aMeH
MK-1.1 TIK-
1.2 TIK-1.3
3.25 ITpomexyTouHast aTTecTanus 0,15 | VK-1.1 VK- JI1.2J11.3 3ayer ¢ OIeHKOI
(3auer) /KP3/ 1.2 VK-1.3 J1.7
MK-1.1 IIK-
1.2 TIK-1.3
Paznen 4. Moaexkyasipuas puznka
4.1 Monexkynsl. TernoBoe paBHoBecue /JIex/ 4 VYK-1.1 VK- J1.2J11.3 OK3aMeH
1.2 VK-1.3 J1.7
MK-1.1 IIK-
1.2 TIK-1.3

4.2 WneanbHelii ra3. [lepsoe Hagano 4 VK-1.1 VK- J1.2J11.3 OK3aMeH

TepMoauHaMuku /JIek/ 1.2 YK-1.3 J1.7
MK-1.1 IIK-
1.2 TIK-1.3

4.3 JlaGoparopHas pabora "Onpenenenue 2 YK-1.1 VK- JI1.2J11.3 Otuer o
CpeHel KBaJIpaTUYHOW CKOPOCTH MOJIEKYIT 1.2 YK-1.3 J1.7 nabopatopHon
BO3/yXa, YHUBEPCAIHHON Ta30BOM TIK-1.1 K- pabore
MOCTOSIHHOM M TUIOTHOCTH BO3/IyXa 1.2 TIK-1.3 DK3aMeH
MeTooM oTkadku" /JIad/

4.4 Jlaboparophas pabora "OnpezneneHue 4 YK-1.1 VK- JI1.2J11.3 Otuer o
K03 GUIUEHTOB TUHAMUYECKON BA3KOCTH 1.2 VK-1.3 J1.7 1a00paTOpHOI
Bo3ayxa'" /J1a6/ IK-1.1 IIK- pabore

1.2 TIK-1.3 Dk3aMeH

45 JlaGopartopHas paborta "M3mepenune 2 VK-1.1 VK- JI1.2 J11.3 Oruer o
YHUBEPCAIbHOH ra30Boi 1.2 VK-1.3 J1.7 1a00paTOpHOI
nocrostHHOK" /JT1a6/ IK-1.1 ITK- pabore

1.2 TIK-1.3 Dk3aMeH

4.6 Bropoe nauano repmoauHaMuky /JIex/ 2 VK-1.1 VK- J1.2711.3 DKk3aMeH

1.2 YK-1.3 J1.7
MK-1.1 TIK-
1.2 TIK-1.3
4.7 OHTponus Kak Mepa Oecrniopsika /Jlex/ 2 VYK-1.1 VK- J1.2711.3 Dk3aMeH
1.2 YK-1.3 J1.7
MK-1.1 TIK-
1.2 TIK-1.3

4.8 BeposTHble 1 HEBEpOSTHBIE 2 VK-1.1 VK- J1.2J11.3 DKk3aMeH

cocTosiHus /JIex/ 1.2 VK-1.3 J1.7
MK-1.1 TIK-
1.2 TIK-1.3

4.9 Jlaboparophas pabora 4 YK-1.1 VK- J1.2J11.3 Otuer o
"DKCIEepUMEHTAIILHOE HCCIIEI0BAHME 1.2 VK-1.3 J1.7 1a00paTOpHOI
pacmpeeneHus: TEPMO3JIEKTPOHOB 10 TIK-1.1 IIK- pabore
ckopoctsim" /J1ad/ 1.2 TIK-1.3 DK3aMeH

4.10 ArperaTHble COCTOSIHMS BEIIECTBA: 4 VK-1.1 VK- JI1.2J11.3 OK3aMeH
rassl /Jlex/ 1.2 YK-1.3 J1.7
MK-1.1 TIK-
1.2 TIK-1.3
411 ArperaTHble COCTOSIHHS BEIIECTBA: 4 VK-1.1 VK- JI1.2J11.3 OK3aMeH
)kuakoctu /Jlex/ 1.2 VK-1.3 JI1.7
MK-1.1 TIK-
1.2 TIK-1.3
412 ArperaTHble COCTOSIHHS BEIIECTBA: 2 VK-1.1 VK- JI1.2J11.3 OK3aMeH
TBepable Tena /Jlex/ 1.2 VK-1.3 J1.7
MK-1.1 TIK-

1.2 TIK-1.3




4.13 JlabopaTopHas padora "Onpenenenue 4 VK-1.1 VK- J1.2J11.3 Ortuer o
Cp/Cv 1o ckopocTH 3ByKa B ra3e METOI0M 1.2 YK-1.3 J1.7 naboparopHon
crostuux BosH" /J1a6/ MK-1.1 IIK- pabote

1.2 TIK-1.3 DKk3aMeH

4.14 JlaboparopHas pabora "OnpeneneHue 4 YK-1.1 VK- JI1.2J11.3 Otuert o
MoKasaresis anuadaThl BO3yXa METOAOM 1.2 YK-1.3 J1.7 nabopatopHon
Knemana-/le3opma" /J1a6/ IK-1.1 IIK- pabote

1.2 TIK-1.3 DKk3aMeH

4.15 Jlabopatophas pabora "OnpeneneHue 2 YK-1.1 VK- JI1.2J11.3 Otuer o
Y/AEIBHOM TEIJIOTHI IIepexo/ia BOABI B Iap 1.2 YK-1.3 J1.7 nabopatopHon
npu TeMmeparype kunenus" /J1a6/ IK-1.1 IIK- pabote

1.2 TIK-1.3 Dk3aMeH

4.16 JlabopatopHas pabora "V3mepenue 4 YK-1.1 VK- JI1.2J11.3 Otuer o
otHorrerust Cp/CV ayist JKUAKOCTH 1.2 YK-1.3 J1.7 nabopatopHon
METOIOM TU(PPAKIMK CBETA HA IK-1.1 IIK- pabote
yJIBTpa3ByKoBoii pemerke" /J1ab/ 1.2 TIK-1.3 DK3aMeH

4.17 JlabopatopHas pabora "V3mepenue 2 YK-1.1 VK- J1.2J11.3 Otuer o
OTHOCHUTENILHOHN BIQXKHOCTH 1.2 YK-1.3 J1.7 naboparopHon
Bo3ayxa'" /J1a6/ IK-1.1 IIK- pabote

1.2 TIK-1.3 Dk3aMeH

4.18 Jlabopatophas pabora "V3yueHue 2 YK-1.1 VK- JI1.2 J11.3 OTuert o
3aBUCHUMOCTH JIaBJICHUS HACBIIICHHBIX 1.2 YK-1.3 J1.7 nabopatopHon
napoB oT Temmneparypsr” /J1a6/ IK-1.1 ITK- pabore

1.2 TIK-1.3 Dk3aMeH

4.19 JlaGopatophas pabora "Omnpenenenue 2 YK-1.1 VK- JI1.2 J11.3 Otuert o
k03 durmerTa 00bEMHOTO PACIIMPEHUS 1.2 YK-1.3 J1.7 nabopatopHon
sxunkoctu" /J1a6/ TK-1.1 IIK- pabore

1.2 TIK-1.3 Dk3aMeH

4.20 Jlabopatophas pabora "3yueHue 4 YK-1.1 VK- JI1.2 J11.3 Otuer o
3aBUCUMOCTH KO3 PUIEeHTA 1.2 YK-1.3 J1.7 nabopatopHon
MMOBEPXHOCTHOTO HATSDKEHUS )KUIKOCTH OT TIK-1.1 IIK- pabore
TEMIIepaTypbl U KOHIICHTPAI[MH PacTBOpa 1.2 TIK-1.3 DK3aMeH
METOZOM MaKCHMAJIbHO JIaBJICHHS B
my3bipbke" /J1ab/

421 Jla6opaTopHas padora "M3mepenne 4 VYK-1.1 VK- J1.2711.3 Otuer o
BSI3KOCTH KHJIKOCTH METOJIOM 1.2 YK-1.3 J1.7 naboparopHoi
Crokca" /J1a6/ IK-1.1 TIK- pabore

1.2 TIK-1.3 Dk3aMeH

4.22 Jla6opaTopHas padota "Omnpenenenue 2 VYK-1.1 VK- J1.2711.3 Otuer o
K03 GUIHEHTa TEIUIONPOBOAHOCTH 1.2 VK-1.3 J1.7 1a00paTOpHOI
metama" /J1ab/ MK-1.1 K- pabote

1.2 TIK-1.3 Dk3aMeH

4.23 Jla6opaTopHas padota "TemnnoBoe 4 VK-1.1 VK- J1.2J11.3 Otuer o

pacmmpenue TBepaoro tena" /J1ad/ 1.2 YK-1.3 J1.7 naboparopHoi
MK-1.1 IK- pabote
1.2 TIK-1.3 Dk3aMeH

4.24 MeToapl CTATUCTHYECKON MEXAHUKH B 4 VYK-1.1 YK- JI1.2 JI1.3 DK3aMeH
MOJIEKYJISIPHO-KHUHETHUECKOH TEOpHH 1.2 VK-1.3 J1.7
/JTex/ TIK-1.1 IIK-

1.2 TIK-1.3

4.25 CamocrosrenbHa paboTa O peLIeHHIO 34 VK-1.1 VK- J1.2J11.3 Pemenue 3anau

MHIUBUAYaJIbHBIX yueOHbIX 3ama4 /Cp/ 1.2 VK-1.3 J1.7 Dk3aMeH
TIK-1.1 IIK-
1.2 TIK-1.3

4.26 IIpomexxyTouHas aTTeCTALMS 0,33 | VK-1.1 VK- J1.2J11.3 Dk3aMeH

(ax3amen) /KPD/ 1.2 YK-1.3 J1.7
TIK-1.1 IIK-
1.2 TIK-1.3

4.27 IIpomesxyTouHast aTTecTanus 35,67 | YK-1.1 VK- JI1.2 JI1.6 OK3aMeH

(9x3amen) /Ok3ameH/ 1.2 VK-1.3 J1.7
TIK-1.1 IIK-
1.2 TIK-1.3

Pazgen 5. Atomnas ¢pusuka, pusuka
aTOMHOTI0 S1/1pa U 3JIeMeHTAPHbIX
YacTHI|




51 Paznuuus pyHaaMeHTaIbHOU U VK-1.1 VK- J1.2J11.3 Konrtponsnas
(beHomenonoruuecko Teopuu. [Ipenesns 1.2 YK-1.3 J1.7 pabota
KJlaccuveckoi Teopuun. /Jlex/ MK-1.1 IIK- DK3aMeH

1.2 TIK-1.3

5.2 [TonsTHE a0COTIOTHO YEPHOTO Tea. YK-1.1 VK- JI1.2J11.3 Konrtponphas
doTtosnexTpudeckuii 3¢ hexT. 1.2 YK-1.3 J1.7 pabota
CTaOMIIBHOCTB U pa3Mephl aTOMA. TIK-1.1 IIK- DK3ameH
/JTex/ 1.2 TIK-1.3

5.3 Mopenu cTpoeHust aToMa. ATOMBI YK-1.1 VK- JI1.2J11.3 Kontponbhas
Towmncona u Peseppopna. KBanrosbie 1.2 YK-1.3 J1.7 pabota
noctynatsl bopa. Mozesns cTosianx BOJH. TIK-1.1 K- DK3ameH
YpoBHH 3HEprUH aToMa Bogopoaa. OmnsIT 1.2 TIK-1.3
@panka u ['epra. dddexr
Komnrona. /Jlex/

5.4 Judpakuus 2nekTpoHOB. BoyHEI 1e VK-1.1 YK- JI1.2 J11.3 KontponbHas
Bpotinsa. Bonnosas GyHkums, 1.2 VK-1.3 J1.7 pabora
COOTHOIIIEHHE HeonpeaeneHHocTe. /Jlex/ IK-1.1 IIK- DK3aMeH

1.2 TIK-1.3

55 Arom Bojopojia. Bomopomonoao0ubie VK-1.1 VK- JI1.2 J11.3 KoHnTponbHas

aTom. /JIex/ 1.2 VK-1.3 J1.7 pabota
MK-1.1 IK- DK3aMeH
1.2 TIK-1.3

5.6 CriexTphbl MIEJI0YHBIX MeTaIIoB. CrivH YVK-1.1 VK- JI1.2J11.3 KonTponbhas

anektpoHa. M3oronnyeckuii caur. /JIex/ 1.2 YK-1.3 J1.7 pabora
MK-1.1 IK- DK3aMeH
1.2 TIK-1.3

5.7 ATOM BO BHEIITHEM MarHUTHOM MOJI€. YK-1.1 VK- JI1.2 J11.3 KontponbHas
HopmaibHblil 1 aHOMAaJbHBIH dGHEKT 1.2 YK-1.3 J1.7 pabora
3eemana. [ToHBIA MOMEHT UMITYJIBCA TIK-1.1 I1IK- Dk3aMeH
atoma. OnbIT llTepHa-I'epnaxa. Ciue 1.2 TIK-1.3
JJIEKTPOHA
/JTex/

5.8 MHoOro 3JeKTpOHHbBIE aTOMBIL. [IpaBuiia YK-1.1 VK- JI1.2 J11.3 KontponbHas
KBaHTOBaHUs. 3allOJHEHUE YPOBHEH 1.2 YK-1.3 J1.7 pabora
00oJ104eK 31eKTpoHaMHu. EcTecTBeHHas TIK-1.1 IIK- DK3ameH
IIUPYHA CTIEKTPATbHBIX JIMHHMH. 1.2 TIK-1.3
Jlazep. /Jlex/

5.9 JlabopatopHas pabora "UzyueHue YK-1.1 VK- J1.2J11.3 Otuer o
HM3ITydeHus aOCOIOTHO YEPHOTO Tela 1.2 YK-1.3 JI1.7 nmabopatopHOit
(mpoBepka 3akoHa Credana- TIK-1.1 ITK- pabore
Bonbimana) /J1a6/ 1.2 TIK-1.3 DK3aMeH

5.10 JlabopatopHas pabota "Uzyuenue YK-1.1 VK- JI1.2J11.3 Otuer o
criekTpa aroma Bogopozaa" /J1a6/ 1.2 YK-1.3 J1.7 naboparopHoi

TK-1.1 ITK- pabore
1.2 TIK-1.3 DKk3aMeH

511 JlabopatopHast pabota "M3yueHue VK-1.1 VK- J1.2711.3 Ortuer o

BHelHero Goroaddexra /J1ad/ 1.2 YK-1.3 J1.7 nabopatopHoi
TIK-1.1 ITK- pabore
1.2 TIK-1.3 DKk3aMeH

5.12 JlabopatopHast pabota "OmnpeneneHue VK-1.1 VK- J1.2J11.3 Otuer o
PE30HAHCHOTO MOTEHIMAJIAa METOAOM 1.2 VK-1.3 J1.7 nabopaTtopHoOi
®panka u I'epua" /J1ad/ IK-1.1 IIK- pabore

1.2 TIK-1.3 DK3aMeH

5.13 JlabopatopHast pabota "OmnpeneneHue VK-1.1 VK- J1.2J11.3 Otuer o
SHEPrUM raMMa-KBaHTOB C IIOMOIIBIO 1.2 VK-1.3 J1.7 nabopaTtopHoOi
CUUHTUILUIALMOHHOIO TIK-1.1 IIK- pabote
cnektpometpa" /J1ad/ 1.2 TIK-1.3 DK3aMeH

5.14 Jlabopatophast pabota "HccnenoBanue VK-1.1 VK- J1.2J11.3 Otuer o
KpUBOM MOTTIOLMIEHYSI U YTII0BOTO 1.2 VK-1.3 J1.7 naGopaTtopHoOi
pacmpeaeneHusi KOCMAYeCKIX IK-1.1 IIK- pabore
nyueit" /J1a6/ 1.2 TIK-1.3 DK3aMeH

5.15 Jlabopatopnast pabota "Dddext Xomaa B VK-1.1 VK- J1.2J11.3 Otuer o
noxynpoBoaaukax" /J1a6/ 1.2 VK-1.3 J1.7 nabopaTtopHoi

TIK-1.1 K- pabote
1.2 TIK-1.3 DK3aMeH




5.16 JlabopaTopHas pabora "M3yueHue 7 2 VK-1.1 VK- JI1.2J11.3 Ortuer o
3aBUCUMOCTH DJICKTPOCOTPOTUBICHHS 1.2 YK-1.3 J1.7 naboparopHon
METAJJIOB W MOIYTPOBOTHUKOB OT [K-1.1 IIK- pabote
temneparypst" /J1a6/ 1.2 TIK-1.3 DK3aMeH

5.17 JlabopatopHast pabota "Onpenenenue 7 2 YK-1.1 VK- JI1.2 J11.3 Otuert o
SHEPIuy O-YacTHI[ ¥ JUTUHBI X Mpoldera B 1.2 YK-1.3 J.7 nabopatopHon
Bo3ayxe" /J1a6/ IK-1.1 TIK- pabote

1.2 TIK-1.3 DKk3aMeH

5.18 JlabopatopHas padora "HccnemoBaHnue 7 2 YK-1.1 VK- JI1.2 J11.3 Otuer o
9HEPIreTHYECKOTO CIIEKTPa B-4acTHIL MO 1.2 YK-1.3 J.7 nabopatopHon
JuinHe nipodera B metayie" /J1ao/ IK-1.1 TIK- pabote

1.2 TIK-1.3 Dk3aMeH

5.19 CamocrosTenpHas paboTa 1o peleHnuIo 7 64 YK-1.1 VK- JI1.2 J11.3 Permenue 3anau

WH/IMBUIyalIbHBIX yueOHBIX 3a1au /Cp/ 1.2 YK-1.3 J.7 DK3aMeH
IK-1.1 IK-
1.2 TIK-1.3

5.20 IIpomexyTouHast aTTecTalus 7 0,33 | YK-1.1 VK- JI1.2 J11.3 DK3aMeH

(ox3amen) /KPD/ 1.2 VK-1.3 J1.7
IK-1.1 IK-
1.2 TIK-1.3

5.21 IIpomexyTouHast aTTecTarus 7 35,67 | YK-1.1 VK- JI1.2 J11.3 DK3aMeH

(9x3ameH) /Jk3amen/ 1.2 VK-1.3 J1.7
MK-1.1 IK-
1.2 TIK-1.3

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJIbHBIE BONPOCHI U 3aJaHUA

Otuer mo JabopaTopHbIM paboTaM

OT4eT BKIIIOYAET B CeOst

1. BhIMOJIHEHHBIE 3aaHUS COTJIACHO HHCTPYKIIHH K pabore

2. OTBeThI HAa KOHTPOJbHBIE BOPOCHI

3. BhINOTHEHHbIE JOTOTHATEBHBIE 3aJaHue, TPEI0KEHHBIE TIPEoIaBaTeIeM

TurnoBble 3a/1auu 11 KOHTPOJIBHOM PabOTHI
Paszgen "Mexannka"

KP1. MexaHnuka cucTeM MaTepualibHbIX TOUEK

1. Baros TopMO3HTCSI, U €r0 CKOPOCTh 3a BpeMs 3,3 ¢ paBHOMEPHO yMeHbIaercs oT 47,5 km/u 1o 30 km/4. Kakum 1omkeH ObITh
MIpeAeNbHBIA KOI(OHUIUESHT TPEHNS MEXIY YeMOJAHOM H TIOJIKOM, YTOOBI YeMOIaH IIPH TOPMOYKE-HUU Hadall CKOJIB3UTh I10 TOJIKe?
2. O0Opyu ¥ IUCK OJUHAKOBON Macchl T1=T2 KaTATCcs 0€3 CKOJIBKEHUS ¢ OJJHOH U TOIl ke CKopocThio v. KuHeTnue-ckas sHeprus
00pyua 4 JIx. HaliTu kuHeTHUECKY O S9HEPIHIO TUCKA.

3. TIlo HaKJIOHHOM MJIOCKOCTHU C YIJIOM HAKJIOHA O CKaThIBAECTCs OJJHOPOJHBIN MapuK 6e3 IpOCKalb3bIBaHus. UeMy paBHO
YCKOpEHHE LIEHTpa Mace Iapuka?

4. Hebounbias maiiba cockanb3biBacT 6€3 Ha4allbHON CKOPOCTH C BEPIIMHBI TIIKOM FOPKH BICOTOH H, nmeromieit
rOpPHU30HTAJIBHBIH TpamiukH. [Ipu kakoii BeicoTe h TpaMrunHa maiiba nposierut Haubosbinee paccrosaue S? Yemy OHO paBHO?
5. JIBe 4acTHILIbl yANIAIOTCS APYT OT JIpyTra, uMesi ckopocTh 0,8¢ Kakaas, OTHOCUTENBHO 3eMHOT0 HabmonaTens. Kakoa
OTHOCHUTEJNbHAs! CKOPOCTh YacTUI[?

KP2. OcHOBBI MEXaHUKH KUIKOCTEH U Ta30B

1. Chepudeckyro 060104Ky BO3LYLIHOTO IIapa AealoT U3 MaTepuaa, KBaApaTHBIH MEeTp KOTOpOro uMeer mMaccy 2 kr . [1lap
HAIOJHSIOT reiueM npH arMocdepHoM nasneHud. OnpeaennTe MUHIMAIBHYIO MacCy 000JIOUKH, IPH KOTOPOH! Map HaAYHeT
NnoJHUMATh caM cedOs. Temneparypa renust 1 OKpysKarollero Bo3ayxa oJJuHakoBa u pasHa 0°C

2. VI3 KpyriIoro OTBEPCTHsI BHITEKAET BEPTHKAIBHAS CTPYSI BOMBI TAK, YTO B OJJHOM W3 FTOPH30HTAIBHBIX CeUeHUit ee quamerp d =
2,0 MM, a B IpyrOM CEYCHHUH, PACIIOJIOKCHHOM HIKe Ha | = 20 MM, guamerp ctpyu B N = 1,5 pasa menbure. Haiitu 0GbeM BOJIHI,
BBITEKAIOIINI U3 OTBEPCTHUS 3a OJIHY CEKYHY.

3. Tlo TpyOke anunsl | u pagnyca R Teyer craroHapHBIi OTOK )XUIKOCTH, INIOTHOCTh KOTOPOH p U BA3KOCTH 1). CKOPOCTh
TEUYCHHS KUIAKOCTH 3aBUCHUT OT PACCTOSHUSL [ 10 ocH TpyOKH 1o 3akony V = VO (1 — r2/R2). Haiiru:

a) 00beM )KUAKOCTH, IPOTEKAIOIIEH Yepe3 cedeHne TPYOKU B €ANHUILY BPEMEHH;

0) KMHETHYECKYIO SHEPTHIO KUIKOCTU B 00beMe TPyOKH;

B) CHIIy TPEHUS, KOTOPYIO HCIIBITHIBAET TPYOKa CO CTOPOHBI KHKOCTH;

T') Pa3HOCTb JIaBJICHUI HA KOHIIaX TPYOKH.

4. JIBe MaHOMETPUUECKUE TPYOKH yCTAaHOBJIEHBI HA TOPU30HTAIBHON TPyOe IEPEMEHHOIO CEYEHNsI B MECTaX, IJI€ CeUeHUs TPYObI




paBubl S1 1 S2. Io TpyOe TeueT Boga. Haiitn 00beM BOIBI, MPOTEKAIONICH B €AMHUILY BPEMEHH Yepe3 CedeHue TpyObl, eciu
Pa3HOCTh YPOBHEH BOABI B MAHOMETPUYECKHX TpyOKkax paBHa Ah.

5. CBUHIIOBBIH IIAPUK PABHOMEPHO OIYCKAETCs B NIUIEPHHE, BSI3KOCTh KoToporo 1 = 13,9 I1. [Ipu kakoM HaubosibIIeM 1uaMmeTpe
IIapuKa ero 00TeKaHue elle 0CTaeTcs JaMIUHApHBIM? M3BECTHO, UTO IIepexon K TypOyJIeHTHOMY OOTEKaHUIO COOTBETCTBYET YHUCITY
Re = 0,5 (310 3HaueHue yncna Re, npu KOTOPOM 3a XapakTepHbI pa3Mep B3ST AUAMETP IIapUKa).

KP3. Mexanunueckue KojeOaHus U BOJIHbI

1. HamucaTh ypaBHEHUE ABMXKEHMUS, [IOIy4aIOIETOCs B Pe3yIbTaTe CI0XKEHUS IBYX OJMHAKOBO HAIIPABJICHHBIX I'ap-MOHUYECKUX
KOJIeOaHUH C OJIMHAKOBEIM Hepro-1oM T=8 ¢ n oquHakoBoi ammnTynoit A=0,02 M. PasHOCTh (ha3 Mex Iy STHMH KOJICOAHUAMH (2—
¢l=n/4. HauampHas (a-3a 0JHOTO M3 STUX KOJIeOaHHIT paBHA HYIIIO.

2. Ilpu cnoxeHUHu IBYX TapMOHHUYECKUX KOJIeOaHU OJJHOTO HANPaBJICHUS Pe3yJIbTUpPYIOLIee KoeOaHne TOUKH UMeeT BU X = a
cos 2,1t*cos 50,0t, rae t B cexynnax. HaiiTu KpyroBbie 4aCTOTHI CKJIa/ILIBAEMBIX KOJICOAHUIT U TIEpHO OMEHUH Pe3yIbTHPYIOIIETO
KoneOaHusl.

3. Jlocka c nexkalyM Ha Heil 6pyCKOM cOBepIIaeT FOPU30HTANbHBIE FApPMOHUUECKHE KoslebaHus ¢ aMIuuTy o a = 10 cm. Haiitu
K03(hGUIUEHT TPEHUS MEXY JOCKON U OPyCKOM, €C/IU NOCIECAHUN HAUMHAET CKOJIB3UTh 110 JJOCKE, KOIJa €€ NepHuo]| KonebaHus
menbiie T=1,0 c.

4. Ha myTu n0CKoil 3ByKOBOH BOJIHBI, PAacIIpOCTpaHsIoLIeiics B BO3AyXe, HaXoAuTcs map paguyca R = 50 cm. JnuHa 3ByKoBO#
BOJIHBI A = 20 cM, gactoTta v = 1700 I't;, amrumutya KoaebGanuii gaBiieHus B Bo3ayxe (Ap)m = 3,5 ITa. Haiiti cpemmii 3a mepro
KoJIeOaHusI IOTOK DHEPTUH, TAaloMIeil Ha OBEPXHOCTH Iapa.

5. HaiiTi 4yucio BO3MOXKHBIX COOCTBEHHBIX KOJIeOaHUi cToJ10a BO3yxa B TpyOe, 4acTOThI KOTOPBIX MeHbie VO = 1250 I'u. TiuHa
TpyOsI | = 85 cm. CropocTs 3ByKa V = 340 M/c. PaccMoTpeTs Ba ciydas:

a) Tpy0Oa 3aKphITa C OJHOTO KOHIIA;

0) TpyOa oTKpbITa C 000X KOHIIOB.

CuuTaTh, YTO OTKPHITHIE KOHIB! TPYOBI SBIISIOTCS IyYHOCTSIMU CMEILCHUSL.

Paznen "OnexrpoauHamuka"
KP1. Dnexrpocraruka

1. JIBa TOYEeUHBIX 3apsiaa ( U -(| pacoyoKeHbl Ha pacctossauu 2| 1pyr ot apyra . HaiiTi OTOK BEKTOpa HAIPSIKEHHOCTH
JNEKTPUUYECKOTO TI0JIS Yepe3 KpyT paauyca R.

2. Koms110 pagnyca I m3 TOHKOM MPOBOJIOKH UMeeT 3apsn (. Haittn Moxynb HanpsHKEHHOCTH SIIEKTPHYECKOTO OIS Ha OCH KOJIBIIA
kak GyHKuo paccrosuus | 10 ero reHTpa.

3. ToueuHbli 3apsi (| HAXOJUTCS HA pacCTOSHUH | 0T Ge3rpaHnYHOM POBOASIICH TTOCKOCTH. Kakyro paboTy HEOOX0 MO
COBEPILIUTH, YTOOBI MEJUICHHO YAAJIHUTH 3TOT 3aps]] Ha OYCHb OOJIBIIOE PACCTOSHHIE OT INIOCKOCTU?

4. K uCTOYHUKY C 3.1.C. & NOAKIIIOYMIIHN MOCIIEeJOBATENILHO JIBa TUNIOCKUX BO3AYIIHBIX KOHJIEHCATOpa, KaX bl eMkocTu C. 3aTem
OJIMH M3 KOHIEHCATOPOB 3alOJHIIIN OJHOPOJHBIM JTUIEKTPUKOM C TIPOHUIIAEMOCTBIO €. BO CKONBKO pa3 yMeHbIIMIACh
HaIpPsDKEHHOCTH 3JIEKTPUIECKOTO MOJIS B 9TOM KoHAeHcaTope? Kakoii 3apsia mpoiiner yepe3 HCTOYHHUK?

5. 3apsz q pacrpenerneH paBHOMEPHO 1o 00beMy miapa paauyca R. [lonaras TusiaekTpuuecKyIo MpOHUIIAEMOCTh PaBHOW €HHUIIE,
HaWTH:

a) COOCTBEHHYIO JIEKTPOCTATHYECKYIO SHEPTHIO 1Iapa;

6) otHomenue 3neprun W1, 3anaceHHoi BHyTpH 1apa, k sHepruu W2, 3aKI04eHHON B OKpY’KaroleM IPOCTPAHCTBE.

KP2. TlocTosiHHBIH 271€KTPHUUECKUN TOK

1. 3a30p Mexay 00KIaJKaMU MIOCKOTO KOHIEHCATOPA 3all0JIHEH CTEKIIOM C YAENbHBIM conpoTtusieHueM p = 100 FOm*m.
Emkoctb korgencaropa C = 4,0 H®. Haiiti TOk yTeukH 4epe3 KOHAEHCATOp pH Hojaade Ha Hero HanpspkeHns U = 2,0 kB.

2. B cxeme (puc. 3.42) 3. 1. c. ucrounuka & = 5,0 B u conporusnenus R1 = 4,0 Om, R2 = 6,0 OMm. BHyTpeHHee conpoTHBIeHNE
uctoynrka R = 0,10 Om. Haittu Toku, Tekyume uepes conpotusienus R1 u R2.

3. Haiitu 5. 1. c. ¥ BHyTpeHHEE COIPOTHBIEHHE HCTOYHHKA, SKBUBAJICHTHOTO JABYM TapajljieIbHO COSTMHEHHBIM 3JIEMEHTaM C 3. II.
c. &1 u &2 u BHyTpeHHUMH conpotuBiaeHusMu R1 u R2.

4. DneKTpOMOTOP HOCTOSHHOTO TOKa MOAKIIOUNIH K HanpsbkeHHo U. ConpoTunenue oOMoTkH sikops paBHO R. ITpu kakom
3HaYCHUH TOKA Yepe3 0OMOTKY T0JIe3Hasi MOIIHOCTh MOTOpa OynieT MakcuMaibHoi? Yemy oHa paBHa? KakoB mpu 3TOM K.IT.JI.
MoTopa?

5. OHOPOIHBIN MyYOK MPOTOHOB, YCKOPEHHBIX pasHocThio noTeHmanoB U = 600 kB, nmeeT kpyrioe ceyenue paauyca r = 5,0
MM. HaiiTu HanpspkeHHOCTD AJIEKTPUYECKOTO MO Ha MTOBEPXHOCTH ITyYKa U Pa3HOCTh MOTEHIMAIOB MEX/Ly TOBEPXHOCTHIO U OCBIO
my4ka mpu Toke | = 50 MA.

KP3. DnexrpoMarueTusm

1. ITo kpyroBomy BUTKY panuyca R = 100 MM U3 TOHKOTO IpoBoJa HUPKyIUpyeT Tok | = 1 A. HaliTh MarHuTHy1o HHIYKIHIO:

a) B LICHTPE BUTKA,

0) Ha ocH BUTKA B TOUKE, OTCTOSIIEH OT ero 1eHTpa Ha X = 100 Mm.

2. TIpsIMOYTONBHBIN KOHTYP CO CKOJIb3SIIICH ePEMBIYKOH JTHHBI | HAXOANTCS B OTHOPOAHOM MarHHTHOM IIOJIE,
NEePIEHAUKYISIPHOM K IIJIOCKOCTU KOHTYypa. MHaykuus noius paBHa B. Ilepembluka umeet conporusienue R, cTopoHbl
npsMoyronbHuKa conpotusieHusa R1 u R2. IlpeneOperas caMoMHAyKIMEH KOHTYpa, HAHTU TOK B IEPEMBIUKE IIPU €€
MOCTYIATEIbHOM IIEPEMELICHUHN C IIOCTOSIHHOI CKOPOCTHIO V.

3. Mexay moarocaMy 31eKTpOMarHuTa HaXoAUTCs HeOouIbIas KaTyIlKa, OCh KOTOPOH COBIAaeT C HalpaBICHHUEM MarHUTHOTO
nons. [Inomans nonepeynoro cedenus katymku S = 3,0 mm2, yuciio ButkoB N = 60. ITpu nosBopote katymku Ha 180° BokpyT ee




JUaMeTpa uyepe3 NOJKIIOYSHHBIN K Hel OaiuicTuieckuii rasBaHoMeTp npoTekaet 3apsn q = 4,5 mxKu. Haiitu Monyns Bekropa
WHIyKIIMM MaTHUTHOTO TIOJII MEXIY TIOJIFOCAMH, €CITH MTOJTHOE CONMPOTUBIICHHUE AeKTpudeckoi uenu R = 40 Owm.

4. KonebarenbHblil KOHTYp COCTOUT U3 KOHIeHcaTopa eMkocTH C = 4,0 Mkx® u katymiku ¢ MHIyKTuBHOCTHIO L = 2,0 M 1
aKTUBHBIM conpoTuBieHueM R = 10 Om. Haiiti oTHOIIEHNE SHEPTHH MarHUTHOTO TIOJISI KATYIIKH K SHEPTUHU SJIEKTPHIECKOTO TOJIS
KOHJICHCATOpa B MOMEHT MaKCUMyMa TOKa.

5. Ilenb, COCTOAIIYO U3 MOCIEA0BATEILHO COSTMHEHHBIX KOHICHCaTopa eMKOCTH C M COMPOTHBIIEHHS R, MOAKIIOYHITH K
nepeMeHHOMY HanpspkeHuto U = Umcos ot B moment t = 0. Haiitu Tok B uenu kak GyHKIM0 BpeMeHH .

Paznen "Onruka"
KP1. I'eomerpuueckas onruka

1. Kakoii n3 06pa3oB 14 ciayxut nzodpaxenueM mnpeamera AB B TOHKOI JIH3e ¢ (HOKYCHBIM paccTosiHueM F?

2. PaBHOOEpEHHBIIH MPIMOYTOJIbHBIN TpeyroibHUK ABC pacnoioskeH nepesi TOHKO#H coOuparoleii TMH30i ONTHYeCKOH

cuitoit 2,5 anutp Tak, uto ero karet AC JISKUT Ha TJIaBHOM ONTHUYECKOW OCH JIMH3BI (CM. PHUCYHOK). BepiiHa npsimoro yria C nexut
OmKe K IEeHTPY JIMH3BL, YeM BepIINHA ocTporo yriaa A. PaccTosHue OT IieHTpa JIMH3BI 10 TOUYKU A PaBHO YABOCHHOMY (DOKYCHOMY
paccrostauro JH3EL, AC = 4 cM. [TocTpoiite n300pakeHHe TPEeYroJbHUKA M HAHIUTE ILIONANb IOy YHUBIICHCS QUTYpHI.

3. JInnza, poxycHOe paccTossHUE KOTOPOH 15 cM, JaéT Ha SKkpaHe U300paxKeHHe NIpeMeTa C MATUKPATHBIM YBEIMUCHUEM.

OKpaH [0JJ0ABUHYJIU K JIMH3€ BIOJIb €€ MIaBHOH onTrueckoi ocu Ha 30 cM. 3aTeM pU HEU3MEHHOM II0JIOKEHUH JINH3bI
HepeIBUHYIIM NPeaMET Tak, YToO0bI H300pakeHue CHOBA CTajIo pe3kuM. Ha kakoe paccTosHUE CABUHYIU NIPEAMET OTHOCUTEIBHO €r0
MIEPBOHAYATILHOTO TTOJIOKECHUS?

4. JIun3a, pactionokeHHasi Ha ONITHYECKON CKaMbe MEXy JTaMIIOYKOHW 1 IKPAHOM, JAeT Ha IKPaHEe PE3KOe YBEIMUEHHOE
n3o0paxenne JaMnodku. Korna nuH3y nepensunyian Ha 40 cM OrDKe K 9KpaHy, Ha HEM HOSBHIIOCH Pe3KOE YMEHBIICHHOES
u3o0paxenue mammouky. Onpenaenuts GokycHoe paccTostHue T JIHH3BIL, ecn paccTOSHUE OT JIAMIIOYKH JI0 SKpaHa poBHO 80 cM.

KP2. BoiHOBas onTHKa
1. CBeTOBOM MyYOK BBIXOJMT U3 CTEKJIA B BO3AYX (CM. PUCYHOK).

YUTO NPOUCXOIUT MTPU 3TOM C YACTOTOH NMEKTPOMArHUTHBIX KOJIEOAHHUH B CBETOBOM BOJIHE, CKOPOCTBIO UX PACIPOCTPaHEHUs, JUIMHON
BOJIHBI? 1151 KaXKJ0H BETMUMHBI ONPEICIINTE COOTBETCTBYIOIINI XapaKTep U3MEHEHHUs1. 3aUIIUTE B TAOJIUILY BIOpAaHHBIE (P
JUISL KQXKI0U u3ruecKoi BenmuuHbl. L{udpel B 0TBETE MOTYT IIOBTOPSITHCS.

Yacrora Cxopocts JlTHA BOJTHBI

2. MudpaknuonHas pemieTka ¢ nepuoaoM 10—5 M pacnosioxkeHa napauieibHO SKpaHy Ha paccrostHuH 1,8 M ot Hero. Kakoro
MOpsIKa MAaKCUMYM B CHEKTpe Oy/ieT HaOmoaThes Ha SkpaHe Ha pacctostHud 20,88 ¢M OT 1eHTpa MU pakHOHHON KapTHHBI IPU
OCBEILEHUH PEIIETKH HOPMaJbHO MaJaloNInM ITyYKOM CBETa JUIMHOM BOJHEI 580 HM? CunTaTh sina » tga.

3. Ha mudpaxuuoHHy10 pereTKy, uMeromyto nepuon 2-10—5 M, majaet HopMaabHO NapajIeIbHbIN Iy4oK Oesoro cBera.

CrexTp HaOJIIO1aeTCs Ha DKPAaHe Ha pacCTOSHUU 2 M OT perieTky. KakoBo paccTosHME MEXIy KpacHbIM U (pUOIEeTOBBIM yuyacTKaMU
CIIEKTpa IIEPBOTo NMopsiiKa (IepBOi IIBETHOM IOJIOCKU HA SKpaHe), €CIIM  JAJIMHBI BOJIH KPACHOTO U (PUOJIETOBOIO CBETA
COOTBETCTBEHHO paBHBI 8-10-7M u  4-10-7 M? Cunrats sing = tgp. OTBET BBIpa3UTE B CM.

4. Ha kpyrioe otBepcrre quameTpom d = 4 MM maiaeT HOpMaIbHO MapajuIeNbHbIN My4oK my4ueit (A = 0,5 mxm). Touka

HAOJIFOICHIST HAXOAUTCS HAa OCH OTBepcThs Ha paccrostHud | = 1M ot Hero. Ckoibko 30H PpeHenst YKIaAbBaeTCsl B OTBEPCTUH?
TeMHOE WITH CBETIIOE MSTHO MOMYYHUTCS B IEHTPE TUPPAKINOHHON KapTHHBI, €CITH B MECTE HAOIIOICHUS [IOMECTUTD dKpaH?

Paznen "ATtomHas ¢usnka, pru3rnka aTOMHOTO sApa U JIEMEHTapHBIX YacTHIl"

1. PaccMOTpHM 3JI€KTPUYECKYIO LIeNb, COCTOSIIYIO U3 KOHJeHcaTopa eMKocTH 10 ¢ u xarymku HHAyKTHBHOCTH 0,1 MTH.
JlomycTuMm, 4TO aMIUIUTY/ja HAIIPSDKEHUS 3JIeKTpUdeckux konaebanuil paBHa 10 MkB. Ouenute BeTMUNHY «ECTECTBEHHOMN
MEPEMEHHOMN C Pa3MEPHOCTBIO JEUCTBHS U CPAaBHUTE €€ C OCTOsIHHOM [1naHka.

2. IInotHoCcTh Bosb(pama pasHa 19,1x10 3 kr/m . OTHOCUTENIBHAS aTOMHAsl Macca Bonbgpama 184 a. e. M. Onpenenure
XapaKTepHBIA pa3Mep aToMa Bojib(dpama (CuuTas aToM IIApUKOM), U Maccy OJHOTO aToMa Bolb(ppama.

3. Cxo1bKO (hOTOHOB €KECEKYHIHO HCILyCKAaeT HUTh 3JIEKTPUUECKOIl 1aMIIbl OIE€3HON MOHOCTH BT, eciu f1inuHa BOJIHBI
H3ITy9eHHs], COOTBETCTBYIOIIEH cpeHeH SHepruu (OTOHA, MKM?

4. ToueuHBI HCTOYHUK CBETAa MOITHOCTHIO Po=100 BT ncmyckaer cBet ¢ amHHOM BoHB! i=400 HM. Ha kakom
MaKCHMAaJIbHOM PacCTOSHUU 3TOT UCTOYHUK OyJET 3aMeueH 4eI0BEKOM, €CIIU [J1a3 BOCIIPUHUMAET CBET IIPU YCIOBUM, YTO HA
cetuatky nonanaet n=60 ¢goroHoB B cexynay? Jlnamerp 3pauka +0,5 cm.

5. UyBCTBUTENBHOCTD CETYATKH TJIa3a K )KEITOMY CBETY C JUTMHHOM BoaHbI i=600 HM coctaBiser , 7 X 10 18 Br. Ckonbko
(HOTOHOB OIDKHO MAJIaTh €KECEKYHIAHO Ha CETYaTKy, YTOOBI CBET ObIII BOCHIPHHSAT?

6. Ha Metaynueckyro I1acTiHy, KpacHas rpaHuia potoaddexra st kotopoi 0,5 MM, nagaeT (pOTOH C JITHHHON BOJHEI |
= 0,4 MkM. Bo ckombko pa3 ckopocTs GoToHa GOIbIIE CKOPOCTH (POTOIIEKTPOHOB?

7. LIMHKOBYIO IJIACTHHKY OCBEIIAIOT YIIbTPa(HOIETOBBIM CBETOM C AIMHHON BosHBI i=300 HM. Ha kakoe MakcuMaibHOe
paccTOsHUE OT INTACTUHKU MOXKET YAAIUThCS (POTOAIEKTPOH, €CITH BHE INTACTUHKH CO3IAHO 3a/IePKUBAIOIIee HIEKTPHIECKOE MOIE C
HanpsbkeHHocThI0 E=10 B/cm?

8. Lle3ueBslil kaTo (POTOIIEMEHTA OCBEIIAIOT CBETOM HATPHUEBOH JIaMIIbI ¢ AIMHHON BoJHBI i=600 HM Onpeaenurs
CKOPOCTB BBIPBIBAEMBIX U3 KaToaa (POTOAIEKTPOHOB, ecii KpacHas rpannia gorodddexra ast resus i0=650 Hm

9. Bonb(hpaMOBYO ILTACTHHY OCBEILAIOT CBETOM C JMHHOU BOHbI i=2000 A. HaiiTi MaKCHMAJIbHBIN HMITYIIBC




BBUICTAIONINX U3 IUIACTUHBI AIEKTPOHOB.

10. Mcnonb3ys BONBT-aMIIEPHYHO XapaKTEPUCTUKY HEKOTOPOTO BaKyyMHOTO ()OTO3JIEMEHTa (CM. pUCYHOK), HATH paboTy
BBIX0/1a AJIEKTPOHA U3 KaTona. KaTox ocBemaoT cBeToM ¢ IMHOM BOIHEI 10- M.

11. Dddexr 3eemana. Mexay mosocamMmu JIEKTPOMArHUTA MOMEIICHA KalbIieBas ayra. Jlunus = 4226,7A ucnbIThIBacT
HOpMaJIbHBIH 3@ dext 3eemana B nose 30 Teic. 3pcrea. [loacunraiire:

a) Pa3HOCTh YaCTOT CMEIICHHOM U HECMEIICHHON COCTABIISIONINX;

0) pa3sHOCTh B JJIMHAX BOJIH 3TUX COCTABIIIOIIHX.

12. Kakoii CKOpOCTBIO IOJDKEH 00J1aJaTh 3JIEKTPOH, YTOOBI UIMETh TaKOM K€ UMITYJIbC, KaK U ()OTOH ¢ ANuHOH BoaHb! 0.1 HM?
13. OgHoMepHOe IBM)KEHHE YacTHIIbl B IOTEHIMAIBHOHI siMe. PaccTossHUe MEX/ly CTEHKaMH MBI PaBHO a M CTEHKH MBI
6eckoHevyHo Bbicokue: BHYTpH siMbl U=0, a 3a ee npeaenamu U=C. BBIYUCITUTE 3HEPreTUYECKUIN CIIEKTP AJICKTPOHA.

14. Yroun paccesuus potona B apdexre Komnrona 0=90 0 , yron oraauu snekrpona 9=300 . Onpenenure s3Hepru0 GoToHa
JI0 PacCesiHusL.

5.2. TeMbl NHCbMEHHBIX pafoT

ITucbMeHHBIE PabOTHI IO IPEAMETY HE NPELyCMOTPEHBI

5.3. ®oH/ OLEHOYHBIX CPEICTB

IIpumepHBIii IepeueHs BOIPOCOB K IK3aMEHy

Paznen «Mexanukay (2 cemectp)

1. Kunemaruka paBHOMEPHOTO M PABHOYCKOPEHHOTO MPAMOJIMHEHHOTO MBMKEHHS. ['paduyeckoe mpeacTaBicHue
3aBUCHMOCTEH KHHEMaTHYECKUX BEJIMYHH OT BPEMCHH.

2. IlpeobpazoBanus 'anuies. 3akoH cnoxeHus ckopocteil. OTHOCUTENbHAs CKOPOCTb.

3. Yckopenue npHu KpUBOJIMHEHHOM JBIXEHUU ToUKU. HopMallbHOE U TaHT€HIIMAIbHOE YCKOPEHUSL.

4. Kunemaryka KpUBOJIMHEHHOTO PaBHOYCKOPEHHOTO JBIXKEHUS (Ha IpUMepe ABMKEHUS TeNa, OpOLIEHHOTO MO/ YITIOM K
TOPU30HTY).

5. KunemaTtudeckoe onvcaHne JBMKSHHUS TOUKH IO OKPY>KHOCTH. YTIIOBasi CKOPOCTH U YTIIOBOe yckopeHue. CBsi3b
JMHEHHBIX U YTIOBBIX KHHEMATHYECKUX BEJIUYHH.

6. Cio)xeHue rapMOHHYECKUX KoJieOaHU OJJHOTO HAPABJICHHUS U OJJHHAKOBOM 4acTOTH. MeTOl BEKTOPHBIX THATPaAMM.
7. CroxeHue rapMOHHUYECKHUX KOJIeOaHUH OHOTO HAMpaBJICHUS ¢ OJM3KHUMHU YacToTaMu (OUCHUS).

8. CnoxxeHue NepHeHANKYSIPHBIX TapMOHUYECKUX kosiebanuil. durypst Jnccaxy.

9. INepBsiii 3axoH HproToHa. MIHepuuansHble cucteMbl otcyera. [IpuHimn otHocuTenbHOCTH [anues.

10. B3zaumopeiictue tein. Cuna. Macca, umityisc. Bropoii 3akon Herotona. [IpuHIMT HE3aBUCMMOCTH IEHCTBUS CHIL.

11. Cunst B mpupope. Tpernit 3akoH HeroToHa.

12. UmmynbC cucTeMBI MaTepUATbHBIX TOUEK. BHEIIHIE 1 BHYTpEeHHHE CIUIBL. 3aKOH COXPAHEHUS UMITYIIbCa.

13. LlenTp Macc CUCTEMBI MaTepUATEHBIX TOYEK U €T0 JBIDKECHNE.

14. PeaxtuBHOE nBIKEHUE. Y paBHEHNE MeepcKoro s IBIKEHHS TeJla IepeMeHHOo# Macchl. Y paBHenue L{nomkoBckoro.
15. PaGoTa 1 MomHOCTb cuibl. KuneTndeckas sHeprus.

16. IlorenuuanbsHas sHeprusa. CBsA3b MEXKAY CUION U OTEHLIUAILHON dHEPIUEH.

17. MexaHnu4eckas 3HEPTHsl CUCTEMBI MaTEPUANIbHBIX TOUYEK. 3aKOH COXPAHEHUSI MEXaHUUECKON SHEPTHH.

18. [IpuMeHeHnE 3aKOHOB COXPAHEHUS K aHAJIM3y yNPYTHX U HEYNPYTUX COyJapeHuil IByX Tell.

19. MoMeHT UMIIyJIbca MaTEepUAIbHON TOUYKH M CUCTEMBI MaTePHAIbHBIX TOUEK. MOMEHT CHIIBI.

3aK0H COXPaHEHHUs MOMEHTA UMITyJIbCA.

20. Bparenue abcot0THO TBEPIOTO Tela BOKPYT HETIOBM)KHOM oc. MOMEHT UMITyJIbCca U MOMEHT HHEPIIMK TBEPAOTO Tea.
OcHOBHOE YpaBHCHUEC TUHAMUKHU BPAIIaTCIIbHOI'O ABHMXKXCHUS TBEPAOTO TEJIA.

21. MomenT uHepuuu TBeporo tena. Teopema IlTelinepa.

22. Kunernueckasi SHEprHs Bpalllaloerocst TBepAoro Tena. Kunerndeckast SHEprus IpH INIOCKOM IBIDKCHUH (KaUSHUH).
23. Cyxoe Tpenue. Tpenue nokost ¥ TpEHUE CKOJIbKEHUE. TpeHre KaueHus..

24. YcnoBus paBHOBecHs TBepOTro Tena. Bupl paBHOBeCHS.

25. CBobOoHBIE OCcH BpateHus TBepaoro Tena. [ mpockom. [Ipeneccus.

26. PacripenieneHne JaBiieHUs B IOKOSIIUXCSH JKUAKOCTAX M Ta3zax. 3akKoH

ITackais. I'mapocraTnueckoe 1aBieHue.

27. Cuna Apxumena. Y cioBus IUIaBaHUs TeJl B )KHKOCTH UJIM rase.

28. N neanbHas )xuaKocTh. OnucaHue ABHKCHUS HICATbHOM KUIKOCTH. JIMHUYU TOKa, TpyOKH TOKa. Y paBHEHHE
HENIPEPBIBHOCTH CTPYH.

29. Ypasuenue bepHyum 1ist [BrKeHUs uneansHol sxuakoct. @opmyna Toppuyenu.

30. JlamuHapHOe 1 TypOyJIeHTHOE ABMKEHUS KUAKOCTH. Uncio PeiiHonbaca. JIBIKeHHE Tel B AKHUIKOCTH WK rase. JloboBoe
COIPOTHBIICHHE U TIOJJbEMHAsI CHJIA.

31. Bs3kocTh XUAKOCTH WIIH ra3a. TeueHue BI3KOH KHUIKOCTH 110 TPyOe KPyIJIoro CeYeHusl.

32. Bunel ynpyrux gedopmaruii TBepaoro Tena. 3akoH ['yka. Mogynu ynpyrocta. [Ipenens ynpyrocTu ¥ HpOYHOCTH.
33. TloreHnManbHas SHEPTHs ynpyro AehopMHPOBaHHOTO Tena. [IJI0THOCTh yNpyroi SHepruu.

34. Cuibl MHEPLUH B OCTYNATEIbHO JBIKYIIEHCS HEMHEPLMAIBHON CUCTEME OTCUETA.

35. Cunbl MHEPLIMH B PABHOMEPHO BpAILAIOIICHCs HEMHEPLUAIBHONW CHCTEME OTCYETa.

36. IIposiBneHue cui MHEpUMH Ha 3emiie. BiusiHue cyTOYHOro BpaleHus 3eMJIM Ha YCKOPEHHE CBOOOIHOTO MaleHUs.

37. YpaBHEeHHE IBUKEHUS MEXaHUYECKUX KoJiebaTenbHbIX crcTeM 0e3 TpeHus. CoOCTBEHHAs 4acTOTa MPYKHHHOTO,
(hU3MUECKOro ¥ MaTeMaTHYECKOTO MasiTHUKOB.

38. VpaBHeHue ABMKEHHS KOJIe0aTeNbHBIX CUCTEM C BA3KUM TpeHHeM. 3aTyxaronue konedanus. Koadduuuent 3aryxanus,
JorapupMUIECKUN IEKPEMEHT, 1I0OPOTHOCTb.

39. BeiHyxaeHHbIe KoneOaHus. Pe3oHaHc.




40. ITponosbHbIE U MONIEPEYHbIE BOJIHBL. Y paBHEHME Oeryliell TapMOHUYECKOM BOJIHBI. /IJInHA BOJIHBIL.

41. DHeprus Oeryuieii BonHbl. [ToTok 3Heprin. Bektop YMoBa. IHTEHCMBHOCTD BOJIHBI.

42. Nnrepdepeniys BoiaH. CTOSYHE BOJTHBI.

43. CoOcTBeHHBIE KOJICOaHUS CTPYHBI, CTEPKHS. AKYCTHUECKHI PE30HAHC.

44. TTpupona 3Byka. OObEeKTUBHBIE U CYObEKTHUBHbIE XapaKTEPUCTUKH 3BYKa. YJIbTPa3BYK U HH(Pa3BYK.

45. Dddexr Homepa B aKyCTHKE.

46. IToctynaTsl crielMaibHON TEOPUN OTHOCUTEIBHOCTH. OTHOCUTEIBHOCTh TPOMEKYTKOB BPEMEHU M OTPE3KOB JJTUHBI.
47. IlpeoOpazoBanus JlopeHna. PensTHBUCTCKHIA 3aKOH CII0KEHUS CKOPOCTEH.

48. PensTMBUCTCKHUI UMITYJIbC. PenaTuBHCTCKas pOpMa OCHOBHOTO YPaBHEHHS JMHAMUKH.

49. Kunerndeckast SHEPTHS PESITUBUCTCKOM YacTHIIBI. DHeprus mokosi. CBsS3b MAacChl M DHEPTHUH.

50. JIBmwkeHue Tea B EHTPaIbHOM IpaBUTAIIMOHHOM ToJie. [lepBasi, BTopasi, TpeTbs KOCMUYECKast CKOPOCTb.
51. 3axons! Kemnnepa. 3akoH BceMupHOTo TSAroteHus. Ilose TSIroreHus U ero HarpspKeHHOCTb.

52. TloreHnManbHas SHEPTHs IPABUTALIOHHOTO OIS,

Paznen «Onexrpoaunamuka» (3 cemectp)

1. Dnexrpudeckuil 3apsn u ero cpoiicta. 3akoH Kynona. IIpuHIMN cynepno3unuy.

HanpsbxkeHHOCTD 31eKTprudeckoro noss. [loae TouedHoro 3apsja, CUCTEMbI 3aps/i0B.

2. Teopema Octporpanckoro-I"aycca ajst 3J€KTpUYECKOTO OIS B BAKyyMe U €€ MPUMEHEHHE K pacueTy IMoJIe.

3. PazHoCTh MOTEHIMANOB, oTeHIMal. [loTeHInal nois ToO4eyHoro 3apsaa, CUCTEMBI 3apsI0B.

4. CBsI3b OTEHIMANA ¥ HAIIPSHKEHHOCTH IEKTPOCTATHUECKOTO TIOJIS.

5. HanpskeHHOCTD M MOTEHIHMAJ MoJIsi 0ECKOHEYHOH IIOCKOCTH, OECKOHEYHOTO LIMIMHAPA, ChEphI

6. DnexTpudecKasi SHEPrUsl CHCTEMBI HEIIOABI)KHBIX TOUEUHBIX 3aps/IOB

7. Pacupenenenue 3apsa0B B IPOBOJHUKE. DKBUIIOTEHINAILHOCTh IPOBOAHUKA. HanpsskeHHOCTD MO Y TOBEPXHOCTH
IPOBOJIHUKA U €€ CBS3b C IOBEPXHOCTHOM INIOTHOCTBIO 3aps/I0B.

8. [IpoBoIHMK BO BHENTHEM 3JIEKTPOCTATHYECKOM I0JIEe. DIEKTPOCTATHIECKAs 3aInuTa. MeTo1 3epKalbHBIX N300paKeHHH.
9. DIEeKTPOEMKOCTh YEIUHEHHOTO TIPOBOIHUKA U KOHeHcaTOpa. [Lnockuil, cheprudeckuii v IUIHHIPUICCKUE
KOH/IEHCATOPBHI.

10. ITocnemoBaTensHOE 1 apaIeTbHOE COSAMHEHNE KOHIEHCATOPOB.

11. Monapuzanus qusnekTpukos. [ToaspusoBanHocTs P . IIoBepXHOCTHAS INIOTHOCTh CBS3aHHBIX

3aps0B.

12. Bextop anexrpuueckoro cmeinenus D . Jlusnekrpuueckas NPOHULAEMOCTb U BOCHPUMMYUBOCTb.

13. 'paHMYHBIE YCIIOBUS JUISl BEKTOPOB HAPSDKEHHOCTH E U anmekTpryeckoro cmemenus D .

IIpenomienye TMHUI HANPSHKEHHOCTH HAa TPAaHUIIE Pa3/elia TU3ICeKTPUKOB.

14. ITpe3021eKTPUKH, CETHETOIEKTPHUKH, JIEKTPETHI.

15. DnexTpuyeckas SHEPrUs 3apsHKEHHOTO MPOBOJHIKA, 3apSHKEHHOTO KOHIeHcaTopa. [II0THOCTE RHEprUn IIEKTPUIECKOTO
HOJIA.

16. I11OTHOCTD ¥ cuila TOKA. Y paBHEHHE HEIIPEPBIBHOCTH.

17. 3axon Oma A7t OTHOPOJHOTO Y4acTKa LienH (B UHTerpansHoi 1 nuddepennuansuoil popmax). ConpoTuBieHue.
ITocnenoBarenpHOE U MapaieabHOE COeTMHEHUE TPOBOTHUKOB.

18. DnexTpoaBrkymas cuna. 3akoH OMa [t ydacTka 1end, conepskamiero D/(C, u st 3aMKHYTOH 1emy.

19. Pa3BeTBIIeHHBIE LIETN TOCTOSTHHOTO TOKa. [IpaBmiia Kupxrodda.

20. 3akon [xoyns—Jlenna. Iuddepenipansaas popma 3akona Jxoynsa-JIenna.

21. Ionnas, mone3nast momHocTy ¥ KIT/] rienu mocTossHHOTO TOKA.

22. DAEKTPONIPOBOAHOCTD TBEPABIX TeNl. [IpOBOAHUKY, TU3NEKTPUKH U MOIyNpoBOAHUKH. [Ipuposa Toka B MeTaJIax, OMbITHI
Tonmena u CtroapTa.

23. Knaccudeckast TEOpHst SIEKTPOIPOBOJHOCTH METAIIOB. 3aBUCUMOCTh CONIPOTUBIICHUSI METAJIOB OT TEMIIEPATypPhI.
24. CoOcTBeHHAs U MPUMECHASI DJIEKTPOIIPOBOIHOCTD MOTYIIPOBOAHUKOB.

25. KoHTakTHBIE SBJIEHUS B METaJUIaX M MOJIyNpoBogHUKax. CBoiicTBa p-N-niepexona.

26. DnexTpu4ecKuil TOK B IeKTponTax. 3akoHsl Dapajest i 3IeKTPOoIIu3a.

27. XuMu4ecKue UCTOYHUKY TOKa.

28. DnexTpuueckuii TOk B ra3ax. CaMoCTOSATEIbHBII U HECAMOCTOSTENBHbINH pa3psabl.

29. CamocTosTenbHbIE Pa3psi/ibl B ra3ax: TICIOUIUN, TyTOBOM, HCKPOBOM U KOPOHHBIN.

30. Cuna Amnepa. MHaykims MarHuTHOro nojist. PaGoTa cuibl Amnepa

31. JleticTBue MarHUTHOTO TIOJISI HA ABMDKYIIUcs 3apsia. Cuma JlopeHia.

32. MarHuTHOe 1oJie ABHXKYIIErocs 3apsaaa 1 aneMeHTa Toka. 3akoH buo—Casapa—Jlamnaca.

33. MarHutHOe 1oJjie nNpsMOro U KpyroBOro TOKOB. B3anMoeiicTBre napasuiesbHbIX MPSIMBIX TOKOB.

34. MarHUTHBIA MOMEHT BUTKA C TOKOM. BUTOK C TOKOM B OZTHOPOJJHOM U HEOJHOPOJHOM MarHUTHOM IIOJI€.

35. 3akoH nosiHOrO TOKa. Ero npuMeHenue Juis pacyera MarHUTHOTO OJIS.

36. JIBmkeHHE 3apsHKCHHBIX YacTHUI] B OJIHOPOJHOM MarHuTHOM modje. D ekt Xora.

37. HamarauuenHocTs. HanpsKeHHOCTh MAarHUTHOTO 110J1s1. MarHuTHas IPOHULIAEMOCTh U BOCIIPUUMUYUBOCTD. Y PaBHEHHUS
MakcBeruta Aj1si TIOCTOSIHHOTO MarHUTHOTO TOJIsl B MarHeTHKE.

38. I'pannyHbIe yCIOBUS ISt BEKTOPOB MHAYKIMH M HAPSHKEHHOCTH MAarHUTHOTO IOJIS.

IIpenomiienye TMHUI MAarHUTHOM MHAYKIMM Ha TPaHULIE pa3/iesia MarHeTHKOB.

39. JlnaMarHeTH3M U rnapaMarHeTH3M.

40. deppomarneTusM. MaruuTsslil rucrepesuc. Touxa Kropu.

41. 3axoH anekTpoMarauTHoM nHaykuuu Papanes. [Ipasuno Jlenna. @uznyeckas npupoga I/]C nnaykuuu. BuxpeBbie TOKH.
42. CaMOMHIYKLUS U B3aUMOUHAYKIMA. IHAYKTUBHOCTB. PacueT HHAYKTUBHOCTH JUIMHHOTO COJIEHOU/A.




43. MaruuTHas 3Heprust Toka. IIOTHOCTh SHEPIUU MarHUTHOT'O TIOJIA.

44. IlepeMeHHBII KBa3UCTaMOHAPHBINA TOK. 3akoH OMa AJIs IeTel KBa3UCTallMOHAPHOTO TOKA.

44. MouHoCTh IepeMeHHOT0 ToKa. JleficTByIONIIE 3HaYSHIS HAIIPSDKEHUS M CUITBI TOKA.

45. MeToz BEKTOPHBIX AMarpaMM M METOJ KOMIUICKCHBIX aMIUTMTYA AJISI pacueTa nenel KBa3ucTalnoHapHOTO TOKa.
46. Pe3oHaHC B 1OCIIEI0BATEIBHOM U MapajlIeIbHOM KOHTYPax IMepeMEHHOTO TOKa.

47. Dnexrpuueckuii konedarenbHbIld KOHTYP. CobcTBeHHbIe Konebanusa. dopmysa TomcoHna. 3aTyxaromue KoneOaHusl.
J{oOpOoTHOCTS.

48. Tok cMerieHus. YpaBHeHUsI MakcBelia B HHTErpaibHOU 1 quddepennuansHoit popme s nepeMeHHBIX
INEKTPHUUYECKOTO M MATHUTHOTO TOJIEH.

49. I1nockue >eKTPOMarHuTHEIE BOHEI B BakyyMe. OmbITeI [epia.

50. IlnoTHOCTH SHEprUM NeKTpoMarauTHOro moist. [lotok sueprun. Bexrop Ilointuara. [llkana 31eKTpoMarHuTHBIX BOJH.

Pazmen «Ontuka» (4 cemectp)

. DnekTpoMarHuTHass npupoja cBera. CBoiicTBa 3i1eKTpoMarHUTHBIX BousiH. [llKaja 3eKTpOMarHUTHBIX BOJIH.
. @otomeTpus. CBETOBBIE U 3HEPreTUIECKUE HOTOMETPUUECKHUE BEIUUHHBL.

. OcHOBHBIE 3aKOHBI TeoMeTpruueckoit onTuky. [TpuHmun depma.

. Ilonnoe BHyTpeHHEE oTpaxkeHHe. CBeTOBOABL. 1IpH3MBL

. [nockwue 3epkana. Chepuyeckue 3epkaina. [loctpoenne nzodpaxenuii B 3epkasiax. opmyia chepruieckoro 3epkana.
. [Ipenomiienne Ha chepudeckoit moBepxHOCTH. DOKYCHI ChepruuecKol TOBEPXHOCTH.

. Tonkue nun3b1. @opmyiisl THH3EL. [locTpoeHHEe H300paKeHUH B TOHKHX JIMH3AX.

. AGeppaliu JUH3 ¥ 3epKaJl ¥ CIIOCOOBI UX YCTPAHCHHUS.

. I'ma3 xax onrtuueckas cucrema. Koppekius 61130pyKoCcTH U TaabHO30pKoCTH. I{BeTOBOE BOCTIpUATHE.

10. ITpoekimonnkie mpuoOopkL. JIyna. YBenIu4eHue JTybl.

11. Mukpocko1. YBelnu4eHHe MUKPOCKOIIa.

12. Teneckonmueckue cucreMbl Kemepa u [anmumes. YBenmueHnne Teneckomna.

13. NnTepdepeHIys BOJIH OT ABYX TOYCUHBIX HCTOUHHUKOB. KOrepeHTHOCTS.

14. MeTozp! MOJTyYeHUs] KOTEPEHTHBIX BOJIH B ONTUKE. JIByXITyueBble HHTEP(EPEHIIMOHHBIC CXEMBI.

15. YciioBue BpeMeHHOW KOTEpEHTHOCTH. BpeMs W aimHa KOTEpEeHTHOCTH, CTEleHb

MOHOXPOMAaTHYHOCTH U3Ty4CHUs. Y CI0BHE IPOCTPAHCTBEHHON KOI€PEHTHOCTH.

16. InTepdepeHiys B TOHKHX IUICHKaxX. [o0Ckl paBHOTO HAaKIIOHA.

17. Unrepdepennys B TOHKUX I1eHKax. ITonock! paBHoi TonmuHbl. Konsua HeloToHa.

IIpocBeTnenne onTHK.

18. UnTtepdepomerpbl Maiikenbcona u ®adpu-Ilepo.

19. SABnenne audppakuuu. [puniwn Iolirenca-Openens. Judpakipst OpeHens Ha KpyTioM OTBEPCTHH, HA KPYTJIOM SKpaHe.
20. AMIuATYJHBIC U ()a30BbIC 30HHBIC TUIACTUHKH.

21. Dudpakuus OpeHenst Ha Kparo MOTyOSCKOHEYHOTO dKpaHa.

22. O0bsicHEHUE NPSMOJIMHEHHOTO PacIpOCTPaHEHHs CBETa Ha OCHOBE BOJIHOBOI Teopun. O0béM Dpenens.

23. Mudpakus Opaynrodepa Ha meau ¥ Ha KPYIIoM OTBEPCTUH.

24. Pa3pemiarorias CriocOOHOCTh 00ObEKTHBA.

25. qTudpakius OpayHrodepa Ha HECKOIBKHX MIEIIX.

26. IudpakimonHas pemierka. CrieKTpaibHbIi aHATN3.

27. Jlucniepcus u paspelaroias crnocoOHOCTh TudpakimonHoi pemeTku. Kpurepuii Pases.

28. lndpakuust peHTTeHOBCKUX JIydel Ha Kpuctaiiax. YcinoBue bpera- Bynbda.

29. udpakiuoHHas IpUPoAa ONTHYECKOro nzoopakenus. OnbiTel AGOe. Pasperaromnias cnocoOHOCTH MUKPOCKOTIA.
30. JIuHelHO, HNIUNTHYECKH U HUPKYJIAPHO NOJSPU30BaHHBIN cBeT. EcTecTBeHHBIN cBET. [lonsapus3aTopsl U aHaIN3aTOPBbI.
3akoH Martoca.

31. OrpaxeHue U MpeIOMIICHNE CBETa Ha TPAaHUIIE Pa3/ielia M30TPOIHBIX TUJIEKTPUKOB. DPopmMyisl Dpenerns.

32. Tlonspuzaiyst CBETa NpU OTPAKEHUH U IIPEIOMIICHUH Ha TPAaHUIIE pa3Jiesia H30TPOIHbIX AUAIIEKTPUKOB. Yo bproctepa.
Cromna Cronerosa.

33. PacnpocTpaHeHue cBeTa B OJHOOCHBIX kpHcTauiax. OObIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4u.

34. IToctpoenue ['toiirenca-dpenens A1 0HOOCHOTO KpucTaiia. [IBolHOE JTyuenpeaoMiIeHHeE.

35. Kpucrannuueckue IaCTUHKY “‘B 4YETBEPTh BOJIHBI U ‘B MOJBOJHBI .

36. AHanu3 NOJIsPU30BAHHOTO CBETA.

37. NHTepdepeHys MoIsIpU30BaHHOTO CBETA.

38. MckyccTBeHHas aHWU30TPONUs. AHM30TPONHS IIPM MEXaHW4ecKuX aedopmanusix, B

3JIEKTPUYECKOM I10Jie. Bpalienue miockocTu monsapu3anuy.

39. SBnenue nucnepcuu ceera. Pa3zoBas U rpynmoBas CKOpOCTH cBeTa. HopManbHas U aHOMalIbHAsE AUCIIEPCHSL.

40. ®a3oBast 1 TpyNIOBasi CKOPOCTH. DIEKTPOHHAs TEOPHs AUCTIEPCUH U ToromeHus. 3akoH byrepa.

41. PaccesiHue cBeTa B MEJIKOAMCIIEPCHBIX M MYTHBIX cpenax. 3akoH Panes. [ger HeOa.

42. Henuneiinsie 3¢ GEKTH B ONTHKE.

43. OmnbITHI 1O ONIPEENICHUI0 CKOPOCTH CBeTa. DKcrepuMeHTanbHbie 0cHOBBI CTO.

44. Dddexr [omiepa B ONTHKE.

45. znyuenue BaBunosa — UepeHkoBa.
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Paznen «MonexysipHas pusuka» (5 cemecTp)

1. DkcniepuMeHTalIbHOE 000CHOBAaHHE MOJIEKYJIIPHO-KUHETUUECKUX TPEACTaBICHHUMH.

2. MukpococTostHus: 1 MakpococTosiHus. CpeiHUue BeJTMYUHbI U (UIyKTyallui. PAaBHOBECHBIC U HEPABHOBECHBIE COCTOSHHS U
HPOLECCHI.




. [TapameTpbl MaKpOCKOIIMYECKOI CUCTEMBI, 33/1al0IIHE €€ PaBHOBECHOE cocTosiHUE. Mok, Yunciio ABorazipo.
. Mopens uneansHoro ra3a. ['azoBeie 3akonbl. YpaBaenue Kianeiipona—Menzaeneena.

. OcnoBnoe ypaBuenne MKT mist mpeanspHOrO rasa.

. PaBHOMEpHOE pacnpeneneHie YHEPrui Xa0THIECKOTO ABMYKEHHS MOJIEKYJI IO CTETICHSIM CBOOOIBI.

. Pacnipeienenrie MakcBesuia 1 €ro SKkCliepuMeHTalIbHast IPOBEPKa.

. Pacnpenenenue bonpimana. bapomerpuueckas popmya.

. Onpenenenue nocrostHHor ABoraapo. OnbITel [leppena.

10. CronxHoBeHUs MoJeKyl. CpenHsisa AnMHa CBOOOAHOro mpobera MoneKyl. TeXHUUeCKUi BaKyyM.

11. Kunetnueckue sBJICHUS B pa3pe:KeHHBIX razax. Juddysus.

12. Kunetnueckue sIBICHUS B Pa3peKEHHBIX ra3ax. TemIonpoBogHOCTb.

13. Kunetnueckue sIBIEHUS B Pa3peKEHHBIX ra3ax. Bs3KocTsk.

14. BHyTpeHHss 3Heprusl Kak QyHKIMS COCTOSHUA. BHYTpeHHsIs SHeprus uaeanbHoro ra3a. 15. KonnyecTBo TemioTs 1
pabora xak GpyHKIMH npouecca. HeoOparumeie 1 00paTUMBbIE ITPOIECCHI.

16. IlepBoe Ha4yas0 TEpMOAUHAMUKY. [IprMepbI €ro NpUMEHEHHs K Pa3IMYHbIM IIpOIieccaM.

17. TerutoéMkocTb. TemmoeMKoCTh HI€alIbHOTO Ta3a B Pa3JIMYHBIX IIPOLECcCaX.

18. Huknnyeckue npoueccel. TemmoBas 1 XoI0uIbHas MamrHbL. K TernnoBoit MammHeL.

19. Huxn Kapno. Teopema Kapno.

20. HeoOpaTiMbie U 0OpaTUMBbIE MPOLIECCHL. DHTPOIHUS KaK QYHKI[HS COCTOSIHUS U €€ CBA3b C TEIUIOTOH Ui 00paTHUMBIX
MPOLIECCOB.

21. Bropoe Ha4aino TepMOIUHAMUKH.

22. Tperbe Ha4ajI0 TEPMOAMHAMHUKU. HeOCTIKIUMOCTD aOCOIIOTHOTO HYJIS

23. YpaBuenue Ban—nep—Baanbca. Mzorepmbl Ban-nep-Baanbca.

24. BHyTpeHHSS DJHEPTUS PeabHOTO Trasa.

25. U3zotepMmel peanbHOTO Ta3a. [leperpeTas )KUAKOCTh U MEPEOXIaXACHHBIN ap. Kputudeckoe cocrosHue.
26. CxxmKeHre Ta30B U MOTyYeHHe HU3KUX TeMIIepaTyp.

27. ®a30BBIe TIEpeX0bI IEPBOTO M BTOPOTO POAA.

28. lmarpamMMa paBHOBECHS TBEPJIOH, )KUIKOH U Ta30Boi (a3. TpoiiHas TouKa.

29. PaBHoBecHe (a3. Ypasuenue Knaneiipona-Knaysuyca.

30. CBoiicTBa )XHIKOTO COCTOsIHUS. PaBHOBECHE KUIKOCTH U napa. Kurnenue.

31. PactBopbl. OcMOTHYECKOE JIaBICHUE.

32. XKunkue KpuCTayLIHL.

33. IloBepxHOCTHEIH cnoii. [loBepXHOCTHOE HATSHKEHUE B KUAKOCTSIX.

34. CmaunBaane. ®opmymna Jlanmaca. Kannmispasie siBieHms.

35. AMopdHsle U Kpuctayuieckue Tena. Kpucraminueckue pemeTky. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
36. KBaHTOBBIE CTATUCTHKHU.

37. DnexTpoHkI B TBEpABbIX Tenax. YposeHb @epmu. Dueprust Gepmu.

38. 3oHHas TeopHs TBEPIBIX TEI.

39. TemmoeMKOCTh KpHCTaTHIecKoi pemeTku. 3akon [rononra u [Itm.

40. Teopuu TemI0EMKOCTH DiHINTeHHA 1 Jlebast.
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Paznen «AtomHas ¢pu3mKa, pU3NKa aTOMHOTO SIpa M dJIeMEHTapHBIX YacTumy (7 ceMecTp)

1. TeroBoe uznyueHue. 3akon Kupxroda.

2. PacnipenienieHne SHEPrUM B CIEKTPE U3ILydeHHs aOCONIOTHO TBEPAOTO Tena. 3aKoH cMeleHus: Buna, 3akon Credana —
bonbrmana.

. ®opmyna [Tnanka A7 U3IyyaTeNbHOM CIOCOOHOCTH a0COIIOTHO YEPHOTO Tela.

. Onruueckue MUPOMETPEI.

. ®orosddext. DoToHbI. YpaBHEHHE DHHIITEHHA.

. JlaBieHne cBeTa ¢ KBAaHTOBOW TOUKHM 3peHus. OnbiThl JIeOenesa.

. TopMO3HOE PEHTTEHOBCKOE H3ITyUeHHE.

. D¢ dexr Komnrona.

. T'unoresa ne Bpoiins. KopnyckynsipHo-BosiHOBO# qyanu3M. CTaTucTUYecKas HHTEPIPETalns BOJTHOBON QYHKIHH.
10. Judpaxums >neKTpoHOB: onbITH [I3BHccoHa u J[xepmepa, onbiThl TOMCOHA.

11. CootHoenue HeonpenenenHoctel ['eiisen6epra. M3mMepenus Gpu3nueckux BeJIUUUH B KBAHTOBON MEXaHHUKE.

12. BonHoBast pyHKUUS U ee pu3ndecKuid cMbICIL. [IpUHINT Cynepro3uny COCTOsIHUA. Y paBHenue LIpénunrepa.
13. Ypasuenue llIpéanarepa i CTaIMOHAPHBIX COCTOSHIN. CTaHAAPTHBIE YCIIOBHS IS BOTHOBOH (DyHKIIMH.

14. KBaHTOBaHME HEPTUM YAaCTUIBI B IOTCHIMAIBHOM sIMe.

15. YacTuma B moJie MOTEHIMATEHOW CTYTIEHbKH.

16. TynnenbHbIH 5 HeKT.

17. KBanToBaHue 3HEpruy JIMHEHHOTO rapMOHHUYECKOTO0 ocimusTopa. Hynesas sHeprus.

18. Omneitel Pezepdopaa. ITocrynarst bopa. Onbiter @panka u 'epua.

19. Mogens atoma Bogopona Pesepdopra — bopa. Crextp aToma Bogopona.

20. KBaHTOBaHHE MOMEHTA UMITYJIbCA U €T0 ITPOESKIHH.

21. CnuH 3nekTpoHa. MarHUTHBINA MOMEHT 3n1eKkTpoHa. Omnbithl IllTepHa u I'epnaxa.

22. OpHO3NEKTPOHHBIN aToM. KBaHTOBBIE uKciIa 3JEKTPOHA B aTOME BOAOPOJA.

23. DHepreTH4ecKue ypoBHH U CIIEKTPhl aTOMOB IIEJI0YHBIX METAJUIOB.

24. CnuH-opOuTanbpHOE B3auMoAeicTBIe. TOHKas CTPYKTYpa SJHEPTeTHUECKUX YPOBHEH M CIIEKTPAILHBIX JIMHUM aTOMOB
BOJIOPO/IA U ILIEJIOYHBIX METAJIIOB.

25. Ipunmun Taymu. CocTosiHUE 3JEKTPOHA B MHOTOICKTPOHHOM aToMe. DIeKTpoHHbIe 000ouku. [lepronuueckas
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cucrema 3yIeMeHToB MeHeneeBa.

26. XapakTepuCTUYECKHE PEHTTEHOBCKHE CIIEKTPBI. 3aKoH Mo3mnu.

27. Ilpupona XuMHYECKOH CBSI3U.

28. MonekysipHblie crieKTpbl. KoOMOMHAIIMOHHOE paccesiHue CBETa.

29. Jlromunecuenys. [Ipasuno Crokca.

30. CioHTaHHOE U BBIHYX/IEHHOE H3JTydeHus. Jlasepsl.

31. DKcriepuMeHTaNbHbBIE METO/IBI SACPHOH (DU3HUKU: CUETYHKH YacTHIl, TPEKOBBIE KaMepbl, (HOTOIMYJIIHLCHH,
MaccIeKTporpadbl, YCKOPUTEH 3apsDKEHHBIX YaCTHIL.

32. CpoiictBa atomubIX siep. CocraB siapa. Hykmonst. M3oTomsr.

33. HyxJI0H-HYyKJIOHHOE B3aMMOJEHCTBYE U CBOWCTBA SIAEPHBIX CHIL.

34. DHeprus cBsI3M siApa. Y AeNbHas JHEPTHUS CBS3H.

35. KanenbHast 1 000104e4Hast MOJEIH sipa.

36. EcTecTBeHHAs: paIMOAKTUBHOCTD. O- U -pacnajipl, Y - u3iaydcHue. [IpaBuia cMeIeHusI.

37. 3aKoH paJIMOaKTUBHOTO pacnana. AKTUBHOCTh. PajroakTuBHBIE ceMelicTBa.

38. Teopus anbda- u Gera-pacnajos.

39. Snepubie peakun. THIIBI IAEPHBIX peakInil. DHEPTHsI pEaKIH.

40. Jlenenue saep. LlenHsie peakiyu. SIaepHble peakTopbl HAa TEIJIOBBIX M OBICTPBIX HEUTPOHAX.
41. Peakuus cuntesa. [Ipobiema ynpasiseMoro TepMOsICPHOTO CHHTE3a.

42. TIpoGiieMbl paiualiMOHHOM SKOJIOTHH. 3alllUTa OT SACPHBIX H3IyUCHUH.

43. Hactuupl 1 antudacTuibl. KocMuueckoe u3iryueHue.

44. dyHgaMeHTaIbHbBIC B3aUMOJICHCTBUS U KIaCCU(PHUKALIUS SJIEMEHTAPHBIX YaCTHII.

45. KapkoBasi MOJieJ]Ib CTPOEHHUS aJPOHOB.

46. dynnaMeHTaNbHbIe YacTHIBL. YacTHUIBI-yYacTHUKA W YacTHIBI-TIEPEHOCUUKH B3aHMOJICHCTBUH.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

6. YYUEBHO-METOAUYECKOE U HH®OPMAINIMOHHOE OBECHIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomennyemasi 1uteparypa

6.1.1. OcHoBHas auTEepaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOI

JI1.1 | JIe6emes C. K., Kunemartnka u nuHaMUKa IIEKTPOMEXATPOHHBIX CUCTEM: Mocksa, Bosorna: Undpa-
Kosnranos A. P. yueOHOe nocobue Wmxenepus, 2021

JI1.2 | Muxees B. A., ®duzuka: yueOHoe ocodue Tromens: TromeHCKuM
Muxeesa O. b., TOCYAapCTBEHHbIN YHUBEPCUTET,
Onsrun B. M. 2013

JI1.3 | Hukepos B. A. @u3zuka: COBpEeMEHHBIH Kypc: yIeOHUK Mocksa: Jlamkos u K°, 2019

JI1.4 | Kanroposuu C. C., O6mast pusnka: MexaHuka: yueOHoe mocooue ExarepunOypr: N3narenscTBo
ITepmuxun /1. B. Vpanbckoro yHuBepcureTa,

2012
JI1.5 |[Amnnpees C. T, Boiiko | DxcnepuMeHTanbHble METOAbI (PU3UKY B3pbIBA U yJapa: yIeOHUK Mocksa: ®uzmatiut, 2013

M. M., CenuBanos B.
B., CenuBanos B. B.

JI1.6 | CuByxun . B. O6uwmii Kypc Gpuzuku: yueOHoe nocodue Mocksa: ®usmarnut, 2014

JI1.7 |Ierpos H. 1O, ®uzuka. BBogHBII Kypc: OCHOBBI MOJICKYJISIPHON (QU3UKH U Hoocubupck: HoBocubupckuii
Kpenesa E. 1., TEPMOJIMHAMUKH: Y4eOHOE rocodue TOCYAapCTBEHHBIN TEXHUYECKUN
Tapacenko H. B., yHuBepcutert, 2018

Mupcusinos M. P.

6.3.1 JInueH3M0OHHOE U CBOOO/IHO PacnpocTpaHseMoe POrpaMMHoe odecriedeHUe, B TOM YHcje 0Te4eCTBEHHOT 0
NMPOU3BOJCTBA

Jn1st ocBOGHHS TUCIUIUIMHBI HE0OXOINM KOMITBIOTEp ¢ rpaduaeckoil onepanioHHOH CHCTeMOH, O(MCHBIM MTaKeTOM IPHIIOKEHHIA,
MHTEepHET-Opay3epoM, nmporpammoii i utenust PDF-¢aiinos, mporpaMmMoii Ui mpocMoTpa n300paxeHnid ¥ BUAeohalioB U
HporpaMMoi Juist paboTHI ¢ apXUBAMHU.




6.3.2 IlepeueHb npodeccHOHANBHBIX 023 JAHHBIX H HHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: snexrpornast 6ubmroTedHas cucTeMa : 0a3a TaHHBIX COAEPIKHUT CBEACHUS 00 OTEUECTBEHHBIX KHUTAX U
MIEPHOTNUECKIX U3IAHUAX TI0 HAYKE, TEXHOJIIOTHH, MeUITMHE 1 0Opa3oBanuio. Ampec: http://elibrary.ru. Pexxum nocryma:
MNunuBuayanpHbIN HEOTpaHHUEHHBIA JOCTYII.

2. DneKTpOHHO-OUOIIHOTeYHas crcTeMa « Y HUBepcUTeTCKas OubinmoTeka onnaiin». Anpec: https://biblioclub.ru. Pexum mocryma:
MunuBuayanbHbIi HEOrPAHUUYEHHBIN JTOCTYIIL.

3. DrexTpoHHO-0HOIMOTeYHAs! cucTeMa n3natensctBa «JIAHby. Anpec: e.lanbook.com. Pexxum pocryna: UHauBuya bHbIH
HEOTrpaHUYCHHBIH JTOCTYII.

4. O6pasoBatenpHas mwiardopma «kOpaitm». Anpec: https://urait.ru. Pexxum nocryna: MHANBH Iy aTbHbIH HEOTPAHUYEHHBIN TOCTYII.
5. IC Anrtumiaruar: cucteMa oOHapyKeHuns 3auMcTBoBanui. Anpec: https://krasspu.antiplagiat.ru. Pexxum gocrtyma:
MNunuBuayanpHbIN HEOTPpAaHHUEHHBIA JOCTYII.

7. MTO (o0opyaoBaHue 1 TeEXHHYECKHE CPEeACTBA 00yUeHHUs)

Hepe‘{eHL y'-Ie6HI)IX ay,[[I/ITOpI/Iﬁ u HOMeHIeHI/Iﬁ 3aKPpEIIACTCA CKETOAHBIM ITPUKA30M «0 3aKpCINICHUA ay)lI/ITOpI/Iﬁ u HOMCIIICHPIIZ B

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHUTLIITUHBI (MOY JIST)

Metoandeckre ykazaHus i 00y4arolxcs

OCHOBHBIMH BUZIAMU Y4€OHOI JIeSATEIbHOCTH IPH U3YUYEHHUH JaHHOW JIUCIMIUIMHBI SBIIAIOTCS: JIEKIUH, JabopaTropHas pabora,
caMocTosITeNbHast paboTa CTyIeHTA.

Jlexkuuu SBISIOTCS. OMHUM M3 OCHOBHBIX BHJOB YU€OHOH NEeSITENFHOCTH B By3€, Ha KOTOPBIX IPEIoIaBaTeIeM H3IaraeTcs
coJiepKaHue TEOPETUIECKOTo Kypca JUCIUILIUHBL. PekoMeHayeTcs KOHCIEKTUPOBaTh MaTepral JEKIHH.

Ha naGopaTopHbIX padoTax MPOUCXOINUT 3aKpeIUIeHIe H3YIEHHOTO TEOPETHIECKOTo MaTepraia 1 (OpMUPOBaHHE
podecCHOHANIBHBIX YMEHHUH 1 HaBBIKOB. 1101 pyKOBOACTBOM MPENOAaBaTENs CTYIEHThI JJOJDKHBI PELIUTh PSiJL 33124, BHITOIHSITh
nabGoparopHsie padboTsl. KpoMme Toro, Ha 1a00paTOPHBIX 3aHATHAX MOTYT 3aCiIyIIUBATHCS JIOKIIAbI CTYJICHTOB M0 TeMaM pedepaToB
U TeMaM TEOPETUYECKOT0 Kypca, BBIHECEHHBIX ISl CAMOCTOSITEILHOTO U3yUYEHUSI.

TTocemienue cTyJeHTaMH JIGKLIMOHHBIX U JIAOOPATOPHBIX 3aHATHUIL SBJISETCS 00S3aTEbHBIM.

C copeprkaHHeM JIEKIHOHHBIX U CEMHHAPCKHUX 3aHATHI MOXXHO IO3HAKOMUTHCS B Paboueil mporpaMme AUCHUIUIHHEL, a C
TPYIOEMKOCTEIO KaXKIOW TEMBI U CEMHHAPCKOTO 3aHATHS — B TeXHOIOTHUECKOH KapTe 00yIeHHs TUCIHUIIINHE.

BHeaynutopHasi caMoCTOsITeNIbHAs paboTa CTy/IeHTa HallpaBiieHa Ha CaMOCTOSTENbHOE H3yYeHNEe PEKOMEHJOBAaHHON JINTEPATYPEI,
MIOJTOTOBKY JOKJIAIOB, pedepaToB, pelieHne 3a1a4 Ul CAaMOCTOATENLHON pabOoThI, COepKaIIMXCs B JOKyMEHTe 3aJaun ISt
CaMOCTOSTEIBHOTO PELICHHS.

TeMbI TEOPETHYECKOr0 Kypca, BEIHECEHHBIE JIJIsl CAMOCTOSTEIILHOTO H3Y4EHHsI, 1 KOTOPBIE MOTYT HCIIOJIB30BATHCS ISl TIOATOTOBKU
JIOKJIAJIOB, IpUBE/IeHB! B [lepeyHe BOMPOCOB ISl CAMOCTOATENILHON paOOThI M OJTOTOBKH JTOKJIAIOB.

OO0pa3oBaTenbHbI MPOoIece M0 AUCIHUIUIMHE OPTaHU30BaH B COOTBETCTBUU C MOJYJIbHO-PEHTHHIOBOM CHCTEMOM MOJATOTOBKU
CTYICHTOB, IPUHATON B YHUBEPCHUTETE.

MonaynbHo-peiitunrosas cucremoit (MPC) — cuctema opraHu3anuy nporecca OCBOSHHs AUCIUIIINH, OCHOBAaHHAs HA MOJIYJIbHOM
MOCTPOEHHH yueOHOTOo npouecca. [Ipr 3ToM OCYIIECTBISIETCs CTPYKTYpHPOBAHUE COJCPKaHUS K0k yueOHOH AUCIUTUTHHEL Ha
JTUCLUIUTMHAPHBIE Pa3/eibl U IPOBOAMUTCS peryJiisipHas OLleHKa 3HAaHUK M YMEHHUI CTYJJEHTOB C IIOMOIIBIO KOHTPOJIS PE3yJIbTaToOB
00y4YeHHs TI0 KOKIOMY AUCUHUILTMHAPHOMY pa3zeiy ¥ JUCLHUILIUHE B IIEJIOM.

Pe3ynbraThl Bcex BUIOB yueOHOH AEATEIBHOCTH CTYJEHTOB OLICHUBAIOTCS PEUTHHIOBBIMU Oasnamu. PopMel TeKyel paboThl 1
PEUTHHT-KOHTPOJIS B KaXIOM JUCLHUIIMHAPHOM pasziene, KOJIMUECTBO OaIoB KaK 0 JUCLUIUIMHE B LIEJIOM, TaK U 110 OTJEIbHBIM
(hopmaM pabOTHI U PEUTHHI-KOHTPOIIS YKa3aHbl B TEXHOIOTMYECKOH KapTe peTHHIa AUCUUILIMHEL. B KaXI0M paszierne onpeesieHo
MHHHMaJbHOE ¥ MaKCHMAIlbHOE KOMMIecTBO OammoB. CyMMa MaKCHMAIIBHBIX OAJLIOB IO BceM paszenaM paBHseTcs 100%-Homy
YCBOCHHUIO MaTeprana. MUHIMAaIbHOE KOIMYECTBO OAIUIOB B KaXKIOM pa3Jielie SIBIICTCS 00s3aTeNbHBIM K HE MOXKET OBITh 3aMEHCHO
Ha0OpOM OAIIIOB B IPYTHX pasfenax, 3a HCKIIOYEHHEM CUTYAIHH, KOTJ]a MUHIMAJIbHOE KOJMYECTBO OaIOB IO Pa3AeNy ONpeeieHo
Kak HyseBoe. B aToM cirydae paszmen aBiseTcst HeoOs3aTeNbHBIM UL H3YUEHUS U 00IIee KOIMIECTBO 0alIoB MOXKET OBITh HAOpaHO
3a CHET JIPYTuX pa3nesoB. JJMCHUIIMHAPHBIA pa3ell CUUTACTCS U3yUYEHHBIM, €CITH CTYJICHT Ha0pas KOJIMYeCTBO 0aJUIOB B paMKax
YCTaHOBJIEHHOTO JAMaNa30oHa.

JInst nosmyueHust oJI0XKUTENbHON OLIEHKH Heo0X0o1uMo HabpaTh He MeHee 60 6anioB, IpeyCMOTPEHHBIX 0 JUCHUIUINHE B LIEJIOM
(mpm ycmoBum Habopa Beex 00sA3aTeTbHBIX MIHIMAIBHBIX 0aJlIOB IO KaXXJOMy OUCIUILTHHAPHOMY paszeny. IlepeBox 6ammoB B
aKaIeMHYECKyIO OIEHKY OCYIIECTBIISIETCS IO CIEAYIOIIEH cXxeMe: OIeHKa «yIOBIETBOPHTENbHO» 60 — 72 6armna, «xopomro» 73 — 86
O6aymoB, «OoTIHMIHO» 87 — 100 Gamos.

PeliTuHr 0 AUCLUILIMHE — 3TO HHTErpajbHas OLEHKA Pe3yIbTaTOB BCEX BUIOB yueOHOI AeATeIbHOCTH CTYIEHTA 110 AUCLIUILINHE,
BKJIIOYAIOIIEH:

- PEHTHHI-KOHTPOJIb TEeKyIIeH padoThl;

- IPOMEKYTOUHBIN PEUTUHI-KOHTPOJIB;

- UTOTOBBIA PEUTUHI-KOHTPOIIb.

PeliTUHr-KOHTPOJIb TEKYILEH PaOOThI BBIIONHIETCS B X0J€ Ay AUTOPHBIX 3aHATHHI 110 TEKyILEMY 0a30BOMY pa3lielly B CIEAYIOLIUX
(opmax: 3amuTa peleHui 3aa4, HanucaHue pedepaToB, BEICTYIUIEHUE C JOKIaAaMH 10 TeMaM, U3y4aeMbIM CaMOCTOSTEIBHO.
IIpoMexxyTOUHBIH pEHTUHI-KOHTPOJIb — 3TO IPOBEPKA ITOJHOTHI 3HAHUH 10 OCBOCHHOMY MaTepHally TeKyllero 6azoBoro paszena. OH
MPOBOJIUTCS B KOHIIE U3Y4YEHHs KaXKA0ro 6a30BOro paszaena B (hopMe KOHTPOJIBHBIX 3aJaHui 0e3 mpephIBaHus yueOHOTo Ipolecca no
JIPYTUM JUCLUIUIMHAM.

HToroBelil peHTUHT-KOHTPOJIb SABJISETCS IPOMEKYTOUHON aTTecTalei Mo JUCUUIUIMHE, KOTOPas POBOAUTCS B paMKaX UTOIOBOIO
paszena B popMe SK3aMeHa BO BpeMsI CECCHM U IIPEAyCMaTPHUBAET BBIACICHUE BPEMEHN HA CAMOCTOSTENIHYIO HOATOTOBKY. JIist
MOATOTOBKY K 5K3aMEHY UCIIOJNIb3yHTe DK3aMEeHAlMOHHbIE BOIPOCHL

IIpenonaBaresb UMEET MIPABO II0 CBOEMY YCMOTPEHUIO JOOABIATH CTYIEHTY OIpPEJEIEHHOE KOIUUecTBO OailoB (HO He 6osee 5 %




0T O0IIEro KOJIMYECTBa), B KAKIAOM JTUCHUIUIMHAPHOM pa3zee:

- 32 aKTUBHOCTH HA 3aHATHSX;

- 32 BBICTYIUICHHE C JIOKJIAIOM Ha HayYHOW KOH(EpeHIHY;

- 32 HAYYHYIO Iy OJIHKaIuio;

- 32 UHbIE Y4eOHbIC WM HayYHBIE TOCTH)KCHHS.

Crynenr, He HaOpaBIIMKA MUHUMAJILHOTO KOJIMYecTBa 0aJJIOB 10 TEKYyILEH U IPOMEXYTOYHOH aTTecTalusM B Ipezesax mepBoro
6a3oBoro pasjena, JOMycKaeTcs K U3y4eHHUIO Clleayolero 6a3oBoro paszaena. EMy npengocrasisercss BO3MOKHOCTb J0O0pa 6ajioB
B TEUECHHUE JIBYX ITOCIIETYIOIIUX Helelb (CIeIyIONMX 3a IPOMEKYTOUHBIM PEHTHHI-KOHTPOJIEM) Ha JIMKBHUIAIMIO 33J0JDKEHHOCTEH.
CryzneHTam, KOTOpBIE HE CMOTJIM HaOpaTh NPOMEKYTOUYHBIN PEUTHHT WM PEHTHHT 10 AUCUUILIMHE B OOIEYCTAHOBICHHBIE CPOKH TI0
00JIe3HN WM IO JPYTHM YBa)KHTEJIBHBIM IPHYMHAM (JOKYMEHTAIBHO MMOATBEPKICHHBIM COOTBETCTBYIOLINM YUPEXKICHHEM ), IeKaH
(axynpTeTa ycTaHABINBAET HHAUBHIYAIbHbBIE CPOKHU CAAYH.

Ecnu mocne 3Toro cpoka 3a/10JKEHHOCTD 110 HEYBaXKUTEJILHBIM IIPHYUHAM COXPAHACTCS, TO HA3HAYAETCsI KOMHUCCHS 110 IPHEMY
aKaJIeMUYECKUX 33I0JDKEHHOCTEH ¢ 00s13aTebHBIM yYacTHEM 3aBeyonero kKadeIpoil U AUPEKTOpa HHCTUTYTA (€0 3aMECTUTEI).
ITo pemeHnI0 KOMUCCHH HEYCIIEBAIOIINE CTYIEHTHI [0 MPEACTABICHHUIO JIEKaHa OTYHCIISIFOTCS IPUKA30M PEKTOpa U3 YHUBEPCUTETA 32
HEBBITIOJIHEHUE yueOHOro rpaduka.

B 0c00BIX ciydasx TUPEKTOp UMEET MPaBO YCTAHOBUTD APYTHE CPOKH JIMKBUIAINH CTYICHTAaMH aKaIeMHYEeCKUX 3a10JDKEHHOCTEH.
HesBxka cryneHnTa Ha HTOTOBBIN WM TIPOMEXKYTOYHBIA PEUTHHT-KOHTPOJIb OTMEUAETCs] B PEUTHHT-IIUCTE 3aIMChI0 «HE SIBUIICS». Ecnn
HesBKa MPOM30IIUIA 110 YBAXKUTEIBHON pHUKHE (TIOATBEPIKACHA JOKYMEHTAIBHO), AUPEKLUSI HMEET MIPABO Pa3peIlUTh IPOXOKACHNIE
PEHTHHT-KOHTPOJIS B APYTHE CPOKH. [Ipy HEyBaXXUTEIBHON MPUYKMHE HESBKU B CTATHCTHYECKUX JAHHBIX JA€KaHaTa MPOCTABIAETCS
«0» 0ayIoB, ¥ CTYJICHT CUUTACTCS 33J0JDKHUKOM I10 JAHHOW JUCIUILINHE




