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3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.03.02 HampaBmenne moxarotoBkn " KopaOiecTpoeHme, OKeaHOTEXHHKa
porpamMma CHCTEMOTEXHHKa 00bEKTOB MOPCKOIl HH(PPaCTPyKTypH"

IIpoduis "Kopabnectpoerue"
roJl Hayaja noArotosku 2024

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 7 3ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: SK3aMEHBI 2
ayJAUTOPHBIC 3aHSITHS 78 3a4eThi |
caMmocTosTeNbHast pabora 132
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
Wnas KoHTaKTHas 2 2 4 4 6 6
pabota
Uroro ayn. 42 |42 |36 (36 |78 |78
KonrakrtHast pabota |44 |44 (40 (40 |84 |84
Cam. pabora 64 |64 |68 |68 |[132]132
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252




Paboyast mporpamMma qUCIHHUILTAHBI

PDusuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.02 KopabnecTpoeHne, OKeaHOTEXHHKA ¥ CHCTEMOTEXHHUKA 00BEKTOB MOPCKOM HHPpacTpyKTyps! (prka3 MuHOOpHAYKH
Poccun ot 14.08.2020 r. Ne 1021)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.02 Hampasnerne nmoarorokn " KopabiecTpoeHne, OKeaHOTEXHUKA M CHCTEMOTEXHHKA 0OBEKTOB MOPCKOH HHPACTPYKTYPHI"
IIpo¢uns "Kopabnectpoenue"
roJ1 Hayaja noArotosku 2024

Pabouyro nporpamMmmy cocraBuji(u):
K.c.-x.H., Joyenm, bormywxuna Tamovua Huxonaesua;k.m.u., Joyeum, [llepoununa Mapuna Anexcanopoena
PabGouas nmporpamma omoOpeHa Ha 3acenaHuu Kadeapsl EcTrecTBeHHO-HAYYHBIX JUCHHIIJIMH

3aBenyromuii kadenpoii Jlmaesua Onbra UropesHa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | CynoBoe 31eKTpooO0opyI0BaHHE U OCHOBBI DJIEKTPOTEXHUKU

2.2.2 | Texuudeckas ¢Gpu3uKa

2.2.3 | Dxomorus

2.2.4 | Teopust MEXaHU3MOB U MallluH

2.2.5 | OCHOBBI Hay4YHBIX HCCIIEIOBAaHUI

2.2.6 | Oxonornyeckas 6€30MacHOCTb MOPCKOH (PEYHON) TEXHUKHU

2.2.7 | CynoBoe 31eKTpooO0opyI0BaHIE U OCHOBBI JIEKTPOTEXHUKH

2.2.8 | Texauueckast pusnka

2.2.9 | Oxonorus

2.2.10 | Teopust MEXaHU3MOB U MallIuH

2.2.11 | OcHOBBI HAy4HBIX MCCIEIOBAHUIA

2.2.12 | Oxonoruueckas 6€30macHOCTh MOPCKOH (peuHOi) TEXHUKI

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

OIIK-1: Cnoco0eH HCIO0JIb30BATh OCHOBHBIE 3aAKOHDI €CTECTBEHHO-HAYYHBIX TUCHMILJINH B npocbeccnonam,ﬂoﬁ
ACATECJIbHOCTH, MIPUMEHATH METOAbBI MATEMATHYECCKOI0 AaHAJIU3Aa U MOAC/IMPOBAHUA, TECOPECTHIECCKOIO H
IKCNEPUMEHTAJBHOTI0 UCC/ICIOBAHUSA

OIIK-1.1: TIpuMeHseT OCHOBHBIC 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIHUILINH B IPOPECCHOHATBHOM ACATEIEHOCTH

B pe3yiibTaTe 0OCBOCHUSA AUCHUIIJIMHBI Oﬁy‘lal()].lll/lﬁ(‘,ﬂ JOJIZKCH

3.1 (3HaTh:

3.1.1 | - ¢usHueckre OCHOBBI MEXaHUKHY;

3.1.2 | - OCHOBHBIE MOHSTHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJICKTPHUECTBA U MarHETHU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOU
(bu3uKU, MONIEKYISIPHON (U3UKH U TEPMOAMHAMHUKH, ONITUKH, aTOMHOU U AAepHON (HDU3UKHY;

3.1.3 |- MeTOABI TEOPETHUYECKOTO U HKCIIEPUMEHTAIBHOTO HCCIICA0BAaHNA B (pU3HKeE.

3.2 | YmeTs:

3.2.1 | ucrronp30BaTh GU3NIECKUE 3aKOHBI TIPH AaHAIH3E U PEIICHUHN POoOIeM NMPOoheCcCHOHATBHOMN e TeIbHOCTH

3.3 | Bmagersn:

3.3.1 | meTogamu npoBeaeHMs! PUIMIECKUX U3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH ITOTPEIIHOCTEH P NPOBEJCHUN
(U3HYECKOr0 KCIIEPIMEHTA.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JIS)

Bun HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlurepatypa | IlpIlo
3aHATUS / Kype AroT
Pazgen | Pa3zpen 1. OCHOBBI MeXaHUKH
Jlex Kunemarnxka /JIex/ 1 4 JI1.1J11.4 0
Cp Kunemartuka nocTynaTeabHOrO U BpalaTeabHOIO JBUKEHUS 1 8 J1.4 0

MaTepHalbHOIl TOUKH U TBepaoro Tena. /Cp/

JIab OCHOBBI METOJJOB 00PaOOTKH Pe3yIbTaTOB U3MEPEHUH (HU3HUECKUX 1 2 JI1.4 J11.6 0
BenuuuH. OmpezneneHue IIOTHOCTHU Tel MPpaBUIbHOH Gopmbl.  /J1ab/

Jlex Hunamuka /Jlex/ 1 4 JI1.1J11.4 0




JIa6 OnpeneneHne YCKOPEHUs CUIIBI TSHKECTH 1o criocody beccens. 4 JI1.4 J11.6
OmnpeneneHue MOMEHTa HHEPIIMU MaXOBOTO KoJleca JHHAMHYCCKUM
MeTOJIOM. V3yueHrne OCHOBHOTO 3aKOHA JMHAMUKH BpaIaTeILHOTO
JBIDKEHMSI ¢ ToMonIbio MasitHrka ObepOexka. /J1ab/
Cp JlnHaMuKa MOoCTyNnaTeabHOro NBMKeHUs Teln. OCHOBHBIE TEOPEMBI U 8 JI1.4
3aKOHBL. J[MHaMKKa BpalaTelbHOTO JBHKCHUS TBepIoro tena. Paborta u
sHeprus B MexaHuke. /Cp/
Jlex MexaHnnueckue KoieOanus U BOJHBI /JIek/ 2 JI1.1J11.4
Cp T'apmoHneckue xonebanus. 3aTyxaromue konedbanus. CroxeHue 8 JI1.4 J11.6
konebanuii /Cp/
Pazgen | Paszpeit 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonekynsapHo-KuHeTHIecKas Teopus /JIex/ JI1.1J11.4
Cp MonekynsapHo-kuHeTndeckas reopus OCHOBHOE ypaBHEHHE 6 JI1.4
MOJICKY/ISIPHO-KMHETUYCCKOI TEOPUH UACATBHOTO Ta3a. DJIEMEHTHI
craTiucTHKH MakcBeiuia u bonbimana. /Cp/
Jlex OCHOBBI TepMOJAMHAMUKH /JIeK/ JI1.1 J11.4
JIab H3MepeHue UTHBI 3BYKOBOW BOJTHBI,CKOPOCTH 3BYKa M KO PHIIMEHTA 2 JI1.4 JI1.5
ITyaccona mo (a3oBbIM cooTHOMIEHUSAM. OTpe/ieieHrHe OTHONICHUS
YIENBHBIX TEMIOEMKOCTEH BO3yXa, U3MEPEHHBIX MPU MOCTOSHHOM
JIABJICHUH U MOCTOSIHHOM 00beMe MeTooM Kiiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOJAUHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 6 JI1.4
TepMoauHaMuKkH. TerutoBble ManmuHbl /Cp/
Paznen | Pa3zpes 3. DiekTpoMarseTusm
Jlex Onextpocraruka /Jlex/ 2 JI1.1J11.4
JIa6 HccnenoBanue siexTpocTaTunyeckoro nosst. OnpeneneHne eMKOCTH 2 JI1.4J12.1
KOH/ICHCATOPOB METOAOM OAITICTUIECKOTO TambBaHoMeTpa /J1ad/
Cp Onextpocrarndeckoe noise. HanpsbkenHocTs v moteHnmai. [Ipuammn 8 JI1.4
cyneprosuiun. [Ipumenenne TeopeMsl ["aycca 1 pacyera
ANEKTPUUYECKHX TOJICH. DICKTPOSMKOCTh YeIMHEHHOTO MTPOBOTHUKA U
IUTOCKOTO KOHZAEHCATOpa. DHEPTHs 3IeKTpocTaTndeckoro moist /Cp/
Jlex OnexrpoauHamuka /JIek/ 2 JI1.1J11.4
JIa6 M3mepeHue cOnpoTUBIEHUS U OTIPEIETICHHUE YEIbHOTO COMIPOTUBIICHUS 2 JI1.4J12.1
npoBogHuKa. /J1ab/
Cp OnekrpoauHamuka. [ToctosHHbIN TOK. 3akoHbl OMa. K.IT.JI. ncrounuka 6 JI1.4
noctostnaoro Toka /Cp/
Jlex MarnauTtocTtaTika. MarautHas HHAyKOns /JIex/ 6 JI1.1J11.4
Cp Marnutocrtatuka. MarautHoe nose. 3akonsl Ammnepa, buo — Capapa — 6 J1.4
Jlannaca u nonHoro Toka. Cuna JlopeHua. JIBUxeHUE 3apsKEHHBIX
4yacTuI] B MarHuTHOM moe /Cp/
Jlab OnpezeneHre ropu30HTAIBHON COCTABIISIIONIEH HAPSKEHHCOTH 2 1.4
MarHuTHOro moJist 3emuu. /J1a6/
Cp MarnutHas uaaykuus. Teopus Makcpena. SIBIeHre 3J€KTPOMarHUTHON 8 JI1.4
uaaykunu. CamonHaykuusa. MHAYKTUBHOCTh. DKCTPaTOKU 3aMbIKaHUS U
pa3MbIKaHUs JIeKTprueckol 1enu. KonebarenbHplii KOHTYD.
DnekTpoMaruuTHeIe Konebanus /Cp/
HKP Kontponbhas padota 1 /UKP/ 2 J1.4
Paznen | Pasmen 4. OnTHka
Jlex Odusnueckas ontuka /Jlex/ 6 JI1.1 J11.4
Cp ®dusznyeckas ontuka OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONITHKH. 20 JI1.4
Unrtepdepennns n mudpaxmms ceeta. [lomsapuzanus ceera /Cp/
J1a6 Onpenenenue riraBHOro (POKYCHOTO paccTOsHUS TUH3. OnpeencHne 10 JI1.2 J11.4
IoKasaTesel MPeIoMIICHUS KUIKOCTeH ¢ TOMOIIBIO pedpakToMeTpa
A0GGe. OmnpeniersieHne JJIMHBI BOJIHBI H3JIy4EHUS Jia3epa Py TOMOIIH
nudpaknnoHHON pemeTkH. /J1ad/
Jlex KeanrtoBas onrtuka /JIek/ 6 JI1.1 JI1.4
Cp KBanTOBas onTrka 3aKOHBI TEIUIOBOTO U3IydeHus U Gotoaddekra /Cp/ 16 JI1.4
Jla6 OmnpeneneHue TeMIepaTypbl pacKaJeHHOTO TeJla ONTUYECKUM 4 JI1.2 J11.4
metooM. /J1ab/
HKP KonTpomnsHas pabora 2 /UKP/ 2 JI1.4
Paznen | Pa3spen 5. ATtomHas u aaepHas Gpuzuka
Jlex Crpoenue aroma /JIex/ 2 JI1.1J11.4




Cp Crpoenne aroma KBaHToBas mpuposa cBeTa 1 BOIHOBBIE CBOIICTBA 2 16 1.4 0
yactur /Cp/

JIa6 I'pagyupoBka MOHOXpOMATOPA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 2 4 JI1.4 JI1.5 0
HccnenoBanne CEKTPOB UCITyCKaHMS BOJOPOAA M OIIPpEAeIICHIe
noctossHHON PunGepra /J1a6/

Jlex Snepnas ¢pusuka /Jex/ 2 4 JI1.1J11.4 0
Cp SAnepHas ¢u3uxa 3aKoH paIHoaKTUBHOTO pacHajia. SnepHsie 2 16 J1.4J11.5 0
peakuuu /Cp/
HKP Konrtponbhas padota 3 /UKP/ 2 2 JI1.1 J11.3 0
1.4

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OnemeHTHl KUHEMaTHKH. Mozenu B MmexaHuke. Cuctema orcueta. IlocTynarensHoe ABMKEHUE TBEPAOTO Tena. TpaekTopus, AI1Ha
IyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOJIHBIE pajinyca-BeKTopa 1o BpeMenu. HopmanbsHoe u
TaHTeHIATbHOE ycKopeHns. Kiaccnukanus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HetotoHa. [ToHATHS Macchl U CHITbl. Bl cuil B MEXaHHKe: TPEHUs, YIPYTOCTH U TArOTeHHs. MIMITyibe Tena.
Wmrynbe critel. BHenrHMe 11 BHyTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCca MEXaHHIeCcKoi ciucteMsl. LleHTp mMace (eHTp
MHEPLIUH) MEXaHIMYECKOH CHCTEMBI U 3aKOH €TO ABIKCHHS.

PaboTa nmocTossHHOMN 1 epeMEeHHOI cuitbl. BeipaskeHne paboThl CHITBL Yepe3 KPUBOJIMHEHHBIA HHTErpaj. MOIIHOCTh. DHEPrusl KaKk
YHUBEpCAIbHAs Mepa Pa3INIHBIX (OPM ABMKEHHS M B3aUMOIeHCTBH. KnHeTHYecKast SHepTrusl MeXaHHIeCKO! CHCTEMBI. 3aKOH
COXpaHEHHS MEXaHIMUIECKOH PHEPTHU U €T0 CBI3b C OJHOPOIHOCTHIO BpEMEHH. Y 1ap aOCOIIOTHO YIIPYIHX U HEYIPYTUX Tel.
MoOMEHT HHEepIMU TBEPAOTO TelIa OTHOCUTENBHO ocu. [Ipumeps! ero Beruncienus. Teopema IllTeitnepa. MomeHT cunbsl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BpAILATEIbHOIO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEMOABHYKHOM OCH. 3aKOH COXpaHEHHsI MOMEHTa
HMITYJbCa U €T0 CBA3b C M30TPOITHOCTEIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHImanbpHas SHEPrisd MaTepHaIbHOW TOUKM BO BHEIITHEM CIJIOBOM IIOJIE H €€ CBSI3b C CHIIOH,
JIeHCTBYIOIIEH Ha MaTePHAIbHYIO TOUKY. 3aKOH COXPaHEHUS! MEXaHUYECKOM SHEPTUHU U €0 CBA3b C OJHOPOJHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eaqununes! usmepenus aapieHus. 3akonsl [lackans u Apxumena. TeueHune uaeanbHON XKUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HeioToHa 1
Croxca. Ko GpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apMoHMUeckne KomebaHus 1 UX XapakTepucTuky. [uddepeHnnansaoe ypaBHEHIE TapMOHIYECKUX KoieOanuil. [IpyKiuHHBIH,
(u3mueckuii 1 MaTeMaTHIECKUI MasTHIKHA. DHEPrHs TapMOHIYEeCKUX Konebanuil. CliojkeHne rapMOHNIECKIX KOJIeOaHuH OTHOTO
HaIpaBJ€HUs U OAMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO MTEPIICHINKYIISIPHBIX Koebanunid. ®urypsl JInccaxy. 3aTyxaronye 1 BEIHYK/ICHHEIE KoiaeOanus. PesoHaHC.
BosHOBBIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpyroi cpene. IIpomonsHbIe U onepeyHble BOTHBL.
YpaBHEHHE IIOCKOH Oeryei BOTHbL JTMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYISAPHOH (DH3UKH

Tema 2.1. MonekynsipHO-KUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsis KHHETHYECKas SHEPTUsI MOJICKYI. MOJIeKyIsIpHO-KHHETHIECKOE TOJIKOBAHUE a0COTIOTHON TeMIIEpaTypBhI.

OJeMeHTHI CTaTUCTHYeCKoH (pr3nku. 3akoH MakcBema IJ1s pacipeieseHHs MOJICKYIT HICaTbHOTO ra3a o CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbpliMaHa U1 pacnipeeIeHUs 9acTHI] BO BHEIITHEM NTOTEHIUAIBHOM Hone. CpegHee 4uciao
CTOJIKHOBEHHUIT ¥ CpeJIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIeKyII.

OmnsrtHOe o6ocHOBarMe MKT. [Tnddy3us, TerionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeioToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprus. Hucno creneneit cBo60AbI MOIEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTENEHSIM CBOOOIBL.
ITepsoe Hauano TepMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMbl. MossipHast
TETTIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICAIFHOTO Ta3a OT BH/IA Iporiecca. [IpuMeHeHne mepBoro Hagaga TePMOIMHAMUKH K
u3ompoueccam. AnuabatHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo u ero k... 1uis naeanbsHoro rasa. Bropoe Hagano
TepMoAWHAMUKH. [loHATHE 00 SHTpONHH, €€ CTATHCTHYECKOE TOIKOBAHHE.

Cutel ¥ OTEHIIMATBHAS YHEPTHUS MEXKMOJICKYJIIPHOTO B3anMOAEHCTBUS. D PEeKTUBHBIA uaMeTp MOJIeKyl. Y paBHeHHne Ban-nep-
Baanbca. dazosble nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUIKOTO COCTOSHUIMA
BemecTBa. IToBepxHocTHOE HaTskeHUe. CMvadnBaHue. KanuniaspHele siBICHUS.

Pa3nen 3. DnexTpomMarneTusm

Tema 3.1. DnexTpocraruka

3axoH Kynona. HanpseHHOCTb M CHIIOBBIE IMHUU HAIIPSKEHHOCTH 3JIeKTpuueckoro nosst. [punnun cynepnosunuu
JeKTpuueckux nonei. [IpuMep pacuera HaNPsKEHHOCTH 0TS, CO3/1aBAEMOM cucTeMoM 3aps10B. II0TOK BekTOpa HaIpsSKEHHOCTU
anextpuueckoro nona. Teopema Octporpaackoro-I'aycca

PaGoTa cui anexkTpruuecKoro noss no nepeMeneHuo 3apana. Lupkynanus BekTopa HanpsbkeHHOCTH. [loTeHnnanpHbli XapakTep
JIEKTPOCTaTUUECKOro nojs. [ToreHnuan anekTpuyeckoro nosst. DKBUIOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b OTEHIIMATIA C




HAIPSHKEHHOCTHIO TOJIS. DIEKTPUYECKOe MoJIe B TUAIEeKTpUKaxX. THIIBI AUAIEKTPUKOB. Buasl monspusanuu. Bektop monspusamun.
ITpoBOIHUKHY B ANEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTS TpoBoAHNKA. KonneHcarops! u ux Buabl. @opMyia MIOCKOro
KoHJeHcaTopa. CIiocoOBI CoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTHs 3JIeKTPoCcTaTHIecKoro mojs. O0bpEMHAS IIIOTHOCTh
SHEPIUU.

Tema 3.2. DnekTpoauHaMHUKa

IMTocTostHHBIN dneKkTpuYecKuil TOK. Buipl HocuTenel 3apsaa B pa3nuyHbIX cpenax. Cuna Toka. Bekrop miorHoctu Toka. 3J1C
UCTOYHUKA TOKa. 3akoH OMa Aj1s yuacTka U nosiHoH nenu. ConpoTUBIEHUE U IPOBOAUMOCTb IIPOBOAHUKOB, UX TEMIIEPATypHas
3aBUCUMOCTb. PacyeT conpoTuBIeHUN 1P PA3IUYHBIX BUJAX COEIUHEHUN.

Pabota 1 MommHOCTB 35ekTprueckoro Toka. 3akoH [xoymsa-Jlenna. [IpaBuna Kupxroda n npumeHeHue ux x pacuery
Pa3BETBIEHHBIX LIEHEH.

Tema 3.3 MaruurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosist. CUIoBble IMHUM MarHUTHOTO T10JISI, €r0 BUXPEBOil XxapakTep. 3akoH AMrepa 1
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno neBoit pyku. MarHuTHbIil MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM mose. [IpuHnmn paboTs! anekrpoasurarens. 3akoH bro-Casapa-Jlammaca u ero npAMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMMOJEHCTBHUS MapaIelbHbIX TOKOB. 3aKoHbI AMnepa. J{BHKeHHE 3apsKEHHBIX 4acTHI B MArHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bektopa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nons B. Ilotok Bekropa B yepes conenoun.

Tema 3.4. MarautHas unaykuus. Teopust Makcsenia

Pa6oTa o nepemenieHnIo MPOBOJIHUKA U KOHTYpa ¢ TOKOM B MArHUTHOM MoJe. DNEeKTpOMarHuTHas HHAyKuus. 3akoH @apazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenua. fIpnenue camouHaykiuu. MIHOAyKTUBHOCTE KOHTYpa. DJIC
caMOMHAYKIMH. B3anmHas nHaykuus. MarauTHoe 1osie B BemecTBe. THITBI MarHETUKOB (IHa-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamarnumueHHocTb. MarHuTHas IpoOHNIIaeMOCTh BetecTBa. OCHOBBI Teopun MakcBeiuia. Tok cMeneHus.
YpaBHeHust MakcBeiuia B uHTerpanbHoi (opme.[lonaTre o mepeMeHHOM Toke. OMUYECKOe, peaKTHBHOE (EMKOCTHOE H
WHIYKTHBHOE) ¥ IOJTHOE COMPOTHUBIICHHS IIETTH IePEMEHHOT0 ToKa. 3akoH OMa JUIs ey IepeMEeHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

DOneKTpoMarHuTHeIe Konebanus. ['apMoHNYecKye, 3aTyXarolue U BEIHYX/ICHHbIE Kosebanust. [lonstue o pesonance.
ONEeKTpPOMarHuTHBIE BOJIHBI U UX cBOMcTBA. [1Ikana 3eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas onruka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeIoMiIeHNs. VX hu3uaeckuii CMBICII.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. ©opmyna 3epkana. [ToctpoeHne n3o0paxeHuit.
Tonkue nmunzel. @opmyna nun3ssl. [locTpoeHne n3obpaxeHunit.

BonHoBast anekTpoMarHuTHas Npupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus ceeta. Meros! HabmoaeHus narepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHInH B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun Ioiirenca-®dpenens. Merox 300 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IHUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBanmue CTpyKTypbl
kpucrauioB. [lonsrue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OJIIPpU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPaKEHUU U
IpEeJIOMJICHHH Ha TPaHHLE JBYX IUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukomst. ITonsponast u
HONAPU3ALOHHBIE IPU3MBI.

HckycctBeHHas ontudeckas annzorponns. Ddhextsl Keppa n @apanes. OnTndeck akTHBHBIC BemlecTBa. J(ucmepcus crera.
DneMeHTHI dJIEKTPOHHOW Teopuu nucnepcuu ceera. [lormomenue (abcopOuus) ceera. 3akon byrepa.

Tema 4.2. KBanToBas onTHKa

TenoBoe U3IIyueHUE U €T0 XapaKTEePUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacripenenenme 3HEPTHH B CIIEKTpe aOCOIIOTHO YEPHOTO Tea. 3aK0oH cMemeHns Bura. @opmyna Penes-[xuHca.

SBnenue poroaddexra. Buenrnnit poroaddext u ero 3akonsl. PoToHsl. YpaBHeHHE DHHIITeHHA 1 BHENTHET0 (GoTodhdexra.
Macca n ummnynsc ¢potona. JlaBinenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMIT JEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3NKa

Tema 5.1. CtpoeHue aroma

Monenu aromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTpax UCITYCKaHHS U ITOTJIOIICHUSI aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHH.

Bounna JIyu ne bpoitnsa. OneiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO dyann3Ma CBOMCTB BemmecTBa. COOTHOLICHUS
HeonpezeneHHocTel ['eli3enOepra kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMelci. YpaBHeHue IlIpénunrepa s cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOa ¥ BOZOPOJONOTOOHOTO HOHA. ATOM BOZOpPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 5.2. SinepHas ¢pusnka

PerTrenoBckme crekTpsl. 3akoH I'. Mosznu. [lormomenne, CHIOHTaHHOE U BEIHY)XJICHHOE n3TydeHue. [IoaaTHe 00 onTHIecknx
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, coctas u 3apsii aTOMHOTo sapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHeprus cBs3M sapa.BzanMoneiicTBre HyKIOHOB U MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Mozaenu siapa. PannoakTuBHOE
W3ITy9deHHe U ero BUIBL. 3aKOH PaJHOaKTUBHOTO pacliaga. 3aKOHOMEPHOCTH U ITPONCXOKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aToMHBIX saep.IIoHATHE 0 AAEePHBIX PeakIIIX U UX OCHOBHBIX THHAX. McKycCTBEHHAs paOaKTHBHOCTE. [leTIeHUe TSDKEIBIX Sep.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakius cunTe3a aTOMHBIX aaep. [Ipobiema ympapisieMbIx




TEPMOSAEPHBIX peakIuit. DJIeMeHTapHbIe JacTHIlbl. VX Knaccupukanus.

6. POHJ OIIEHOYHBIX CPE/ICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BerImoHeHve u 3amuTa 1abopaTopHbIX padoT
BrinonHeHne caMoCTOSATENBHBIX PadOT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KonrpoabHble BONIPOCHI U 3aJaHUS

OIIK-1: CiocoGeH NpUMEHSTh €CTECTBEHHOHAYYHBIE ¥ OOLIEHHKEHEPHBIC 3HAHHS, METO/IbI MATEMaTHUECKOTO aHaIN3a U
MOJIETTMPOBAHUS B TIPO(PECCHOHATIBHON AEATEITHHOCTH

1 cemectp

Bompoc Nel

OnummTe, Kak MEHsSeTCs INIOTHOCTH Ta3a MPH H3MEHEHUH TeMITepaTypHsl U AaBieHns. Kakue (usmdeckne cBOHCTBa ra3a
OIIPEIEIIOT €T0 MOBEACHHE B 9THX YCIOBHUSAX?

Ortser: [Ipu yBenuueHUH TeMIepaTyphl Ia3 pacIIpsieTCs, YTO MPUBOAUT K YMEHBIIEHHIO €ro IIoTHOCTH. [Tpy noBbImeHnn
JIaBJICHUS I'a3 CKUMACTCS, YBEINUUBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOMCTBA T'a3a, KOTOPBIE ONPEEIIOT €ro IIOBEICHNUE,
BKJTIOYAIOT CPEHIOI0 KHHETHYECKYIO SHEPTHIO MOJIEKYI (TeMIepaTypa) ¥ CHITy MEeKMOJIEKYIAPHOTO B3aUMOJICHCTBHUS (IaBICHHE).
Bompoc Ne2

OO0bsicHUTE, IOUEMY ITPU JBH)KCHUH CYJJHA Ha IOBOPOTE KOPITYC HAKJIOHSETCS BHYTPb IOBOPOTa. Kakue CHiIbl BBI3BIBAIOT 3TOT
HAKJIOH M KaK OHH BIUSIOT Ha YCTOHYHUBOCTB CyqHA?

Ortset: HaxiioH xopiryca CyiHa BHyTPb IIOBOPOTA BEI3BAH JICHCTBHEM LEHTPOCTPEMHUTEIBHBIX CIJI, BOSHUKAIOIIUX IIPH ABMKEHUN
10 KpUBOJIMHEIHOU TpaekTopuu. Korna cynHo noBopaunBaeT, HEHTPOCTPEMUTEIIbHAS CHJIa TSHET €ro K LIEHTpPY [10BOPOTa,
3aCTaBIIsIsL KOPITYC HAKJIOHATHCS BHYTPb. DTOT HAKJIOH KOMIIEHCUPYETCS CHIIaMU TUIaBY4eCTH, ACHCTBYIOIMMH CHU3Y BBEPX,
KOTOPBIE CTPEMATCSI BEPHYTh CyIHO B BEPTHKAIBHOE MOIOKEHHE. Y CTOHYMBOCTD CyJJHA 3aBHCHUT OT COOTHOIICHHS ATHX CHII: YeM
CHIIbHEE HAKJIOH, TeM OOJIbIIIe BEPOSITHOCTh OTEPH YCTOWYNBOCTH. BaxxHbIMU (hakTOpamHu, BIUSIOMIMMH Ha YCTOHINBOCTB,
SBJISIIOTCSI BBICOTA LICHTPa Macc Cy/Ha, (JopMa KopIlyca U paclpeaesieHue Ipy3a.

Bonpoc Ne3

Kakoii 3aK0H ONHUCHIBAET 3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Ae(OpPMAIMHU MPYKHHBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3akon boitna-MapuoTra

IMpaBubHEIT 0TBeT: b) 3akoH ['yka

Bonpoc Ne4

Kaxoe ycTpoiicTBO peodpas3yeT MeXaHHIEeCKYI0 SHEPTHIO B 3JIEKTPUICCKYIO?
a) JlnHamo-MarmHa

b) Tparcdopmarop

¢) AKKyMyJsiToOp

d) Kongencarop

IIpaBusbHEIA OTBET: a) JJMHAMO-ManInHa

Bompoc No5

Kakue U3 mepeynciIeHHbIX CBOWCTB XapaKTePHBI 11l JeppOMAarHUTHBIX MaTepHaoB?
a) Bricokast 2eKTponpoBOIUMOCTD

b) CriocoOHOCTh COXpaHATh OCTATOYHYH) HAMArHUYEHHOCTh

¢) Huzkast MarauTHas POHUIIAEMOCTh

d) Hanmuuue momeHOB

IIpaBusbHbIe OTBETHL: b, d

Bompoc Ne6

Kakue BeTMUUHBI SIBISIOTCSI OCHOBHBIMH TTApaMETPaMH COCTOSIHUS TEPMOJINHAMHYIECKON CHCTEMBI?
a) Temneparypa

b) O6vem

¢) Maccogas nons

d) lapnenue

e) CKopocTb

IIpaBubHBIE OTBETHL: a, b, d

Bonpoc Ne7
YcraHoBHUTE NPaBWIIBHYIO MOCIIEIOBATEIBHOCT CTa Ui JBH)KEHUS Tela, OPOIICHHOTO TOPU3OHTAIBHO ¢ HEKOTOPOil HaYanbHOH




CKOPOCTBIO.

1. Teno aBMXKETCS paBHOMEPHO BJOJIb TOPU30HTAIBHON OCH.

2. Teno HauMHACT ABHUTATHCS TOJ JEHCTBHEM CHIIBI TSXKECTH.

3. Teno JOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opH30HTaNBHOE JIBHXKEHHE 3aMeUIsIeTCsl M3-3a CONPOTHUBICHHS BO3JyXa.

[IpaBuiibHas ocnenoBaTeNIbHOCTh: 1| — 4 — 2 — 3

Bompoc Ne§

YcTaHOoBHTE OCNEA0BATENBHOCTD AEHCTBUI NPU U3MEPEHHH DIIEKTPUIECKOTO CONPOTHUBIEHHS PE3UCTOPA METOJIOM aMIIepMeTpa U
BOJITMETA.

1. IToaxmOUYnTh HCTOYHUK IMUTAHUS.

2. W3mepuTh HampspkeHHE Ha PEe3UCTOpe.

3. IMoaxmo4nTh pe3UCcTOp MOCIEAO0BATENBHO C aMIEPMETPOM U BOJIILTMETPOM.

4. W3meputs cuily TOKa B LEMH.

5. Paccuntats compoTHBIeHHE 1O 3aKOHY OMma.

[IpaBunbHas nocnenoBaTeNbHOCTh: | >3 —4 —2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH BEJIMYMHAMH U MX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
dusnueckas BeauYMHA Cumsour
ayCmma 1) F

b) Pabora 2) W

¢) MomHocTh 3)P

d) Dnexrpuueckuii 3apsn 4)Q
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bomnpoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKIMH SIBICHUSIMH U YCTPOUCTBAMH, HCIOIB3YIOMIUMHE 3TH SIBICHUSL.
PusnyecKoe sSBICHHUE VYerpoiicTBo

a) DJeKTpOMarHuTHasi MHIYKIHS 1) Tpanchopmarop
b) ®oTordpdext 2) ComHeuHast Garapes

c) Pezonanc 3) LC-xoHTYD

d) TepmoaIEKTPHUIECTBO 4) Tepmonapa

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 cemecTp

Bomnpoc Nel

OO0BbsicHUTE, TOYEMY OCITbIi CBET NP MPOXOXKISHIH Yepe3 MPU3MY pa3liaraeTcs Ha CIIeKTpajibHbIe [[BeTa. Kakue MpUHIIHIIEI JeKaT
B OCHOBE 3TOTO ABJIEHUA?

OtBet: benblii cBET MpecTaBiIsIeT CO00i cMeCh BCeX BUAUMBIX LIBETOB CIIEKTPa. [Ipu MPOX0XKICHUN Yepe3 MPU3MY CBET
MIPETIOMIISIETCSI U3-3a Pa3IMIHON CKOPOCTH PACIPOCTPAHEHHSI KAXKIOTO [BETA B MaTepHaie MPrU3MbL. DTO SIBICHHE U3BECTHO KaK
Jucriepcus cBeta. PazinuyHble JIMHBI BOJIH CBETA MPEIOMIISIOTCS MO/ pa3HbIMU YIJIaMH, YTO PUBOAMT K X pa3eNeHHIO U
00pa30BaHMIO PaIyTH I[BETOB.

Bonpoc Ne2

Omnuumre Npolece paJoakTHBHOTO paciiaja M 00BSICHUTE, KaKue BU/IbI PAANOAKTUBHOIO PACIIajia CymecTByoT. Kakue mpoyKTsl
00pa3yloTcs B pe3ylbTaTe KaX10ro Bujia pacnajaa?

OrtBeT: PamroakTHBHEIN pactiag — 3TO MPOIECC CaMOTIPOM3BOJIFHOTO MPEBPAIICHNS HECTAOMIBHBIX SIep B CTAOMIBHBIE ITyTEM
BBIOpOCA ANIEMEHTAPHBIX YAaCTHI[ WJIM TaMMa-u3aydeHus. CyIecTBYIOT TPH OCHOBHBIX THIA PAIMOAKTUBHOTO pacmaja: ainb(da-
pacman, Oera-pacria] U raMma-u3irydeHue. Anbga-paca] IPUBOJUT K 00Pa30BaHHUIO HOBOTO AJIEMEHTA C MEHBIIIMM aTOMHBIM
YHCIIOM M YMEHBIIIEHHEM YHciIa HeHTpoHOB. beTta-pacman BKimogaeT TpaHchopMaIiio HeWTpoHa B IPOTOH WX IIPOTOHA B HEHTPOH
C BBIJICTICHHEM IIO3UTPOHA MITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ITydeHre — 3TO BBIACIEHHUE SHEPTUH B BUJE (DOTOHOB
BBICOKOI1 SHEpruM 0e3 N3MEHEHHs cocTaBa sIpa.

Bompoc Ne3

Kaxkoit u3 nepeunciIeHHbBIX 2JIEMEHTOB 00IajaeT HanOOoIbIIei aTOMHOM Maccoit?
a) Bomopon

b) 'enwmid

¢) Yraepon

d) XKenezo




IIpaBunsHsni otBeT: d) XKeneso

Bompoc Ned

Kakoii mpubop ncnosb3yercs A HaOMIOACHUS 32 MOBEICHHEM MUKPOUYACTHUI], TAKUX KaK dJIEKTPOHBI?
a) Mukpockor

b) [uknoTpon

) DNeKTPOHHBIH MIKPOCKOII

d) Pagmonokatop

[IpaBuIIbHBIN OTBET: ¢) DNEKTPOHHBIA MUKPOCKOIT

Bonpoc Ne5

Kakue u3 nepeqrciieHHbIX YCTPOICTB UCIONB3YIOT MPUHIIUIIBI ONITHKH?
a) Jlazepsl

b) Pamaper

¢) Teneckormnbl

d) doTokamepsr

IpaBusIbHBIC OTBETHL: a, ¢, d

Bonpoc Ne6

Kakne u3 nepeyncieHHbIX YaCTUIl yYacTBYIOT B SAEPHBIX PEaKIUsIX?
a) DIEeKTPOHBI

b) I[TpoToHsI

¢) Heiitponst

d) [Tosurponsr

IIpaBunbHBIE OTBETHL: b, ¢

Bompoc No7

YcTaHOBHTE TPaBIIIBHYIO ITOCIIEIOBATENBHOCTS COOBITHI TIPU 00pa30BaHUM PaIy’>KHOTO CIIEKTpa:
1. Benplif cBeT momnagaer Ha MOBEPXHOCTH BOABI.

2. CBeT MpesioMIIIeTCs U OTPAXKASTCS BHYTPH KaIlTd BOJIBI.

3. CBeT BBIXOAMT W3 KAITU M pa3jiaraeTcsl Ha OTJENbHBIEC 1IBETA.

4. UenoBek BUAUT pamyry.

IIpaBusibHas OCHENOBAaTENBHOCTD: | — 2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENIFHOCTD 3TANOB SAESPHOTO JICNICHHUS:
L. BricBOOOXIEHHE SHEPIHU.

2. 3axBar HEHUTPOHA AIPOM.

3. Pacniag simpa Ha ABe 4acTu.

4. OO0pa3oBaHue HOBBIX HEHUTPOHOB.

[IpaBuiibHasI TOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY BUAAMH PAIMOAKTUBHOTO PACIaia i 00Pa3yrOIMMHUCS YaCTHIIAMU:
Bun pacnaga OO0pa3yrommecs: 9acTHIIbI

a) Anbda-pacnan 1) ITosutpon

b) bera-pacnag 2) Anbga-uactuna

¢) l'amma-uznyuenue 3) DnekTpoH

d) Bera-muttoc-pacman 4) I'amma-dotoH
IIpaBuUIBHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKUMU ABICHHAMH U IPUMEPAMHU HX UCIIOIb30BaHMUS:
Du3nuecKoe SBICHUE IIpumep ucnonb3oBaHUA

a) dudpaxmus ceera 1) CD/DVD-nmpourpsiBarens

b) SAnepusiit cuate3 2) Comnnie

¢) PannoakTuBHBIA pacnan 3) AToMHas 3JeKTPOCTaHLIUS
d) ®ayopecuennus  4) JIIOMHHECICHTHBIC JIAMITBI
ITpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)




6.4. MeTroaquueckue MaTepHuaJibl, ONpee/sIolue Npoue1ypbl OlleHHBaHHA

Metoanka OLeHKH 9K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTABISIET cO00I KOMIIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOT0 MaTepuania -
TEpMHHBI, OTPEIEIICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoi YacTn o0yJaromuics, A KaxI0To 3alaHus, GOpMyNUpYeT MPaBUIBHbIE C €T0 TOYKH 3PCHUSI OTBETHI.
3aJaHue CUUTAETCS BBIIOJIHEHHBIM B TOM CJIy4ae, €CIIM JaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B MPOTHBHOM cilyuyae 3ajaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

ITpakTUdeckas yacTh SK3aMeHa MO AUCLUILTIHE NPEJCTaBIsAET 3a/1a4H, HAIIPaBJIEHHbIE HA BBISIBICHUE BO3MOYKHOCTU NTPAKTHUECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

DK3aMeH BBICTABIISICTCS C YIETOM PE3yIbTaTOB BRIIOIHCHUS TEOPETHUECKON U MIPAKTHUECKOH 9acTeil B COOTBETCTBUH C
HpPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.

5 (OTIMYHO) >85 Bce 3amanus BEITIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe U 0e3 ommboK.

4 (xoporo) 75+84 Bce 3agaHus BBIMONHEHBI B COOTBETCTBUH C TPeOOBAHUSMHU, B 00BEME HOCTATOUHOM ISl OOILETo
(DYHKIIMOHUPOBAHHS CUCTEMBI HJIM BBIITOJIHEHO JIBa 33/IaHUSI B COOTBETCTBUHU C TPEOOBAHUSIMH, B IIOJIHOM 00beMe U 0e3 OIIHOOoK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO He MeHee NBYX 3aJlaHWil B COOTBETCTBUU C TPEOOBaHHSMH, B 00beMe
JOCTaTOYHOM JUIS 00IIeTo (hYHKIIHOHHPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3alaHUil B COOTBETCTBUHU C TPeOOBaHUSIMHU, B 00BbEMeE

JOCTaTOYHOM IS 00IIEero (QyHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6ami 3a 3k3aMeH BEICTABIISETCS 110 OIIEHKE Xy/IIeH JacTu. B CIIOpHBIX cydasx ImpenogaBaTenb BIPABe 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUYECKUE 3aJaHUs.

MertoauKa OIEeHKH 3a4eTa 110 IUCIUILINHE

3ageT o AUCIMILUIMHE BBICTABIISACTCS IO PE3yIbTaTaM CHCTEMAaTHYECKOH pabOThI CTyIEHTa B TCUCHHE CEMECTpa.

MeTtoauka oLeHKHU J1abOpaTOPHBIX PaboT

CTyIeHT NOIKEH BBIIOJIHUTD U 3alllUTHTh BCE JIaA0OpaTOpHbIE pabOThL, MPEAyCMOTPEHHBIE IIPOTPAMMOH IUCIUIIINHEIL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIIEHHON P YCIOBUH YAOBICTBOPUTEIHHBIX OTBETOB HAa HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE K0l paboTHI B 1aOOPaTOPHOM MPAKTUKyME, a TAKKE BBITOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThI HAa YCMOTPEHHE NPETo/IaBaTeleH.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTEepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yued. mocobue st HHKEHep.-TeXH. CIell. BY30B Mocksa: Axagemus, 2010
HBanoBHa

JI1.2 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBIA MPAKTUKYM IO (PH3HKE HoBocubupck: CI'YBT,
HBanoBuH, 2016

IIporonomnosa Huna
ITaBnoBHa

JI1.3 | Bukynos C. B., dusmka: COOPHUK 337124 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.

JI1.4 |C.B. Bukynos, B.1. ®dusnka: yueb. mocobue Hosocubupck: CI'YBT,
Curumos, E.T. 2017

Tpeinkuna, A.C.
Spocnasuesa

JI1.5 |Huxurenko AHatomuii |JlaGopaToOpHBIH IPAKTUKYM IO MOJNEKYISIPHON (U3MKE: MPAKTUKYM Hosocubupck: CI'YBT,
T'eopruesuny, SIkoBieB 2019

Bnagumup
Huxomnaesuu,
Curnmos Biagucias
NBanoBuy, TpbelHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'osioBaHOB
Muxann HukonaeBnu




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.6 |Hukurenko AHaToauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTOpHBII IPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunweBuu,
CunrokoB Muxaui

IlerpoBnu

JlabopaTOpHBIi MPaKTHKYM 1O (pr3nKe. IINEKTPUIECTBO, MATHETH3M

HoBocubupck: HTABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

O6opynoBaHue

JlaGoparopust ontuku U QUNKH
aToMa - ydeOHasl ayauTOpHs s

AynutopHas pnocka; Komruiekt ydeOHoit Mebenu; JlabopatopHsie ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3EL, OIpeneneHue MmoKa3aTels IPeOMIICHHS KUIKOCTEeH ¢

IIPOBEIECHUS 7mabOopaTOpHBIX | ToMoOIIBI0  pedpakromerpa A66Ge; OmnpeneneHue [UIMHBI BOJMHBI Jlazepa IIPH  MOMOIIH

3aHATHI qudpaknuoHHON pemeTky; OnpeneneHHe KOHIEHTPAMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHue TemmepaTtypsl packanéHHoro Tena; Mccnenosanue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeIICHHs IIOCTOSHHOI Prunbepra

YuebHas ayJAUTOpHs quis | AyoutopHas nocka; Komruiekt ydeOHOM Mebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP

MIPOBEIECHHS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [1IK (mepeHocHOH)

JIEKLIMOHHOTO THIIA

JlabopaTopus MEXaHUKA u | AynuropHas jmocka; Komrurekt ydueOHOM MeOenn; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

DJIEKTPHYECTBA - ydeOHas | CTeHA «3aKoHBI IOCTOSHHOrO Toka», 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue

aymiuTopust U1 IPOBEAEHHS | TOPU3OHTAIBHOM COCTaBNAOIMIel MarHuTHOro mois 3emind, 4 mr. OmpeneneHHe YCKOPEHHs

Na00PaTOPHBIX 3aHATHHA

CHJIBI TshKeCTH 1o cnocoOy beccenst, 6 mt.; Mastauk OGepbGeka, 2 mT.; MaxoBoe Koneco, 4 mirt.;
Ompenenenne  ckopoctd  3Byka; OmpeneneHMe OTHOIIGHWS — TEMIOEMKOCTeH, 2  mrT.;
JIabopaTopHOoe obopynoBanue: Habop 31eKTpom3MepuTeNbHBIX mpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYMCIICHUS OTPEITHOCTEN M3MEPEHHH, 6 INT.

[Tomemenune s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nogkiroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENTLHON paboThI | 00ecreunBaOIIUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaronuxcs YHHBepcHTETA.

YuebHas AyAUTOPHS Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

MPOBEICHHS 3aHATHI

MPAKTHYECKUX 3aHATHI




