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3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.03.02  HampaBmenme  moxarotoBku  "KopaOmecTpoeHnme,  OKeaHOTEeXHHKa
porpamMma CHCTEMOTEXHHKa 00bEKTOB MOPCKOIl HH(PPaCTPyKTypH"

TIpoduis "CymoBbie SHEPTETHUECKUE YCTAHOBKH"
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 130
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 4 4 4 4 8 8
pabota
Uroro ayn. 42 |42 |36 (36 |78 |78
KonrakrtHast pabota |46 |46 [40 [40 |86 |86
Cam. pabota 62 (62 |68 [68 |130 130
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252
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IIpo¢uns "CynoBble SHEPTeTHUECKUE YCTAHOBKHU"
roJ1 Hayaja noArotosku 2024

Pabouyro nporpamMmmy cocraBuji(u):
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PabGouas nmporpamma omoOpeHa Ha 3acenaHuu Kadeapsl EcTrecTBeHHO-HAYYHBIX JUCHHIIJIMH

3aBenyromuii kadenpoii Jluaesu Onbra Uropesna



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




JIab Omnpenenenue yCKOPEHHs CHIIBI TSKECTH 110 criocoly beccenst. 4 J1.4J11.6
OnpezeneHre MOMEHTA MHEPLIMU MaXxOBOTO KoJieca TUHAMUYECKUM
MeTonoM. V3ydeHrne OCHOBHOTO 3aKOHA JIMHAMUKH BPAIIaTeIILHOTO
JBIDKEHMSI ¢ ToMonIbio MasitHrka ObepOexka. /J1ab/
Cp JlMHaMuKa MoCTyNnaTeabHOrO IBIDKCHNUS Tesl. OCHOBHBIE TEOPEMBI H 8 1.4
3aKOHBI. J[MHaMUKa BpallaTeIbHOrO ABMXKEHUS TBepaoro tena. Pabora u
sHeprus B MexaHuke. /Cp/
Jlex MexaHnnueckue KoieOanus U BOJHBI /JIek/ 2 JI1.1J11.4
Cp T'apmoHneckue xonebanus. 3aTyxaromue konedbanus. CroxeHue 6 JI1.4 J11.6
konebanuii /Cp/
Pazgen | Paszpeit 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonekynsapHo-KuHeTHIecKas Teopus /JIex/ JI1.1J11.4
Cp MonexynspHo-KHMHeTHYecKast Teopust OCHOBHOE YpaBHEHUE 6 J1.4
MOJIEKYISIPHO-KUHETUIECKON TEOPUU HICAILHOTO Ta3a. DIIEMEHTHI
craTiucTHKH MakcBeiuia u bonbimana. /Cp/
Jlex OCHOBBI TepMOJAMHAMUKH /JIeK/ JI1.1 J11.4
Jla6 H3MepeHue UTHBI 3BYKOBOW BOJTHBI,CKOPOCTH 3BYKa M KO PHIIMEHTA 2 JI1.4 JI1.5
[Tyaccona o ¢a3oBbIM cooTHOIIEHHAM. OTnpeieieHre OTHOICHUS
YAETBHBIX TETIIOEMKOCTEH BO3/yXa, H3MEPEHHBIX IIPU TIOCTOSHHOM
JIABJICHUH U MOCTOSIHHOM 00beMe MeTooM Kiiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOJAUHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 6 JI1.4
TepMoanHaMuKu. TeruroBeie MammHs! /Cp/
HKP KonTpomnsHas padora 1 /UKP/ 2
Paznen | Pa3zpen 3. DuexkTpomarHeTusm
Jlex Onextpocraruka /Jlex/ JI1.1J11.4
Jla6 HccnenoBanue siexTpocTaTuuyeckoro noss. OnpeneneHne eMKOCTH 2 JI1.4J12.1
KOHJICHCAaTOPOB METOAOM OATICTHIECKOTO TanbBaHOMeTpa /J1ab/
Cp Onexrpocrarudeckoe noae. HanpspkerrocTs 1 moteHnuan. [puanmm 8 J11.4
cynepno3uuuu. [Ipumenenue treopemsl ['aycca i pacuera
ANEKTPUUYECKUX TOJIEH. DIEKTPOEMKOCTh YEANHEHHOTO IIPOBOJHUKA U
IJIOCKOTO KOHJIEHCAaTopa. DHEPTHs dJIeKTpocTaTuaeckoro mois /Cp/
Jlex OnexrpoauHamuka /JIex/ 2 JI1.1J11.4
J1ab M3mepenue CONpOTUBIICHUS U OTIPEIETICHHUE YIEIbHOTO COMTPOTHUBICHUS 2 JI1.4J12.1
npoBogHuKa. /J1ab/
Cp OnexrpoauHamuka. [locrostaublii ToK. 3akonsl Oma. K.IT.J[. nctounuka 6 1.4
noctostnaoro Toxka /Cp/
Jlex MaruauTtocTaTika. MarautHas HHAyKnus /JIex/ 6 JI1.1J11.4
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 6 JI1.4
Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxenue 3apsKeHHbBIX
4yacTul] B MarHuTHOM mone /Cp/
Jlab OnpeneneHre ropu30HTAIBHON COCTABIISIIONIEH HAPSKEHHOCTH 2 1.4
MarHutHoro moist 3emun. /J1a6/
Cp Marnutnas uaaykuus. Teopus Makcgemia. SIBjieHne 3IeKTpOMarHuTHON 8 JI1.4
naaykund. CamonHaykuua. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKaHUS U
pa3MBbIKaHuUs dJeKTpUUecKoi Henu. KonebarenbHbIl KOHTYD.
DnekTpoMaruHuTHeIe konebanus /Cp/
HKP Kontposnbhas padota 2 /UKP/ 2 J1.4
Paznen | Pa3zpen 4. OnTuka
Jlex Ouznueckas onrtuka /JIex/ 6 J1.1J11.4
Cp OcCHOBHBIE 3aKOHBI T€OMETpHUECKOM onTHKH. HTepdepeHius u 20 JI1.4
nmudpaknus ceera. [onspusarus ceera /Cp/
JIa6 OnpeerneHne rTaBHOro (POKYCHOTO paccTOsHUS TUH3. OnpeencHre 10 JI1.2 J11.4
IoKa3aTeel MPEeIOMIICHHS KUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A606e. OmpeneneHue ATUHBI BOJHBI U3Ty4EHHS J1a3epa IpH MOMOLIT
TU(PPaKITUOHHON perieTky. /J1ab/
Jlek KsanToBas ontuka /JIex/ 6 JIT.1J11.4
Cp KBaHTOBas onTHKa 3aKOHBI TEIUIOBOTO U3MydeHUs U GoToaddekra /Cp/ 16 J1.4
Jla6 OmnpenieneHne TeMIepaTypbl pacKaJIeHHOT'O TeJla ONTUYECKUM 4 JI1.2 J11.4
MetonoM. /JIad/
HKP KonTpomnsras padora 3 /UKP/ 2 J1.4
Pazgen | Pa3spen 5. ATtomHas u snepHas ¢puzuka




Jlex Crpoenue aroma /JIex/ 2 2 JI1.1J11.4 0

Cp Crpoenne aroma KBaHToBast mpuposa cBeTa 1 BOIHOBEIE CBOIICTBA 2 16 1.4 0
yactur /Cp/
JIa6 I'pagynpoBka MOHOXpOMATOPA IO CIIEKTPY UCITYCKAHUS aTOMOB PTYTH. 2 4 JI1.4 JI1.5 0

HccnenoBanue CieKTPOB UCITYCKaHMUS BOAOPO/A U ONPEACIICHNe
noctostHHoM Punoepra /J1a6/

Jlex SAnepuas ¢pusuka /Jex/ 2 4 JI1.1J11.4 0
Cp SAnepnas ¢u3uxa 3aKoH paJM0aKTHBHOTO pacmana. SxepHsie 2 16 J1.4J11.5 0
peakuuu /Cp/
HKP Konrtponbhas padota 4 /UKP/ 2 2 JI1.1 J11.3 0
J1.4

5. COAEP)KAHME AVNCLHUILIAHEBI (MOAYJIST)

Pa3nen 1. OCHOBBI MEXaHUKU

Tema 1.1. KunemaTuka

OnemeHTH! KMHEeMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTynatensHoe ABMKEHHE TBEPAOro Tena. TpaekTopus, ATHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU KaK ITPOM3BOIHBIE paJuyca-BeKTopa 1o BpeMeHu. HopmanbHoe 1
TaHTeHIATbHOE YeKopeHns. Kiaccnukanus BUIOB ABIKEHHS.

Tema 1.2. [lunamuka

Tpu 3akona nuHamuku HetotoHa. TToHATHS Macchl ¥ CHIIbl. BUbI CHIT B MEXaHUKE: TPEHHUS, yIPYTOCTH U TAroTeHus. MMmynbc Tena.
Wmnynec cunbl. BHenHue 1 BHyTpeHHUE CUIIbl. 3aKOH COXPaHEHUs! UMITYJIbCca MEXaHW4ecKOl cucteMsl. LleHTp Macc (LeHTp
WHEPLIUH) MEXaHIMYECKOH CHCTEMBI ¥ 3aKOH €TO ABIKCHHS.

PaboTa mocTossHHOM 1 epeMEeHHO# cuiTbl. BeipaskeHne paboThl CHITBL Yepe3 KPUBOJIMHEHHBINH HHTErpaj. MOIIHOCTE. DHEPruUs KaKk
YHHBEpCcalbHasi Mepa pa3JINIHbIX (OPM JIBIKCHUS U B3auMozeiicTBusl. KnHeTHdyeckas sHEprus MEXaHUUeCKOH CUCTEMBI. 3aKOH
COXpaHEHMSI MEXaHHYECKOH SHEPTHH U €T0 CBS3b C OHOPOIHOCTHIO BpEMEHH. Y 1ap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoMEeHT HHEepIMU TBEPAOTOo TelIa OTHOCUTENBHO ocu. [Ipumeps! ero Beruncienus. Teopema LllTeitnepa. MomeHT cunbsl. OcHOBHOE
ypaBHEHUE JMHAMUKHU BPAIIAaTEIbHOTO ABMKEHHS TBEPJOT0 Tea OTHOCHTENLHO HEMOABMKHON OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroreHus. IloreHnyanbHas 3Heprust MaTepUalbHOM TOUKH BO BHEIIHEM CUJIOBOM I10JIE U €€ CBA3b C CUIIOH,
JeHCTBYIOIIEH Ha MAaTePUANIbHYIO TOUKY. 3aKOH COXpaHEHH MEXaHUUECKOI SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KUIKOCTH U ra3e. EnnHuiel n3Mepenus AaBneHus. 3akoHsl [lackans u Apxumena. TeueHue uneanbHoM KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxkca. KoahdpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHUs ¥ BOJTHbI

I'apMoHMUeckne KomebaHus M UX XapakTepucTHky. [uddepeHnnansHoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKiuHHBIH,
(u3MUecKkuii 1 MaTeMaTHIECKUI MasTHUKH. DHEPTHs TapMOHIYECKUX Koebanuiil. CliojkeHne rapMOHNYECKIX KOJIeOaHuH OTHOTO
HaIpaBJeHUs U OAMHAKOBOM yacToThl. buenue.

CroxxeHHs: B3aUMHO NEpIEeHIUKYIApHBIX Kosiebanuid. ®urypsl JInccaxy. 3aTyxaromye 1 BbIHYXACHHbIC KoaeOanus. Pe3oHaHc.
BomHoBBIE iporiecchl. MexaHn3M 00pa30BaHUs MEXaHWIECKHX BOJH B YIIpyroi cpene. [IpononsHbIe U IOTIepEeYHbIE BOIHEL.
YpaBHeHHE IIOCKOH Oeryei BOTHbL J{TMHA BOIHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYISAPHOH (DU3UKH

Tema 2.1. MonekynsipHO-KUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI HACANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHoe ypaBueHue MKT uaeanbHbIX ra3os.
Cpensss KHHETHYeCKasi SHEPrus MoneKyil. MoeKyIspHO-KMHETHYECKOE TOJIKOBAaHNE a0COIIOTHON TeMIIEPaTyphl.

OJeMeHTHI CTaTUCTHYeCKOH (pr3nku. 3akoH MakcBema I pacipeiesleHHs] MOJICKYIT HCaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonpliMana U1 pacnipeelIeHUs 9acTHI] BO BHEIITHEM ITOTEHIMAIBHOM Hone. CpegHee Yuciao
CTOJIKHOBEHUH U CpeHss ATMHA CBOOOAHOr0 Mpodera MoIeKyi.

OmnesrtHOe 0o6ocHoBarMe MKT. [Tuddy3ust, TeIuronpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Ouka, dypre n HeroToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprust. Hucno cteneHneit cBo60abI MOIEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHUsl SJHEPTUH MO CTETEeHSIM CBOOOIBL.
ITepBoe Hauano TepMoguHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0bema. TeroeMKocTh MakpocucTeMsl. MossipHast
TEIUIOEMKOCTb. 3aBUCUMOCTb TEIJIOEMKOCTY MJEATIBHOI0 ra3a oT Buja npouecca. [IpuMeHneHue nepBoro Hayajaa TEPMOJAUHAMUKH K
u3ompoueccam. AnuabatHsliil mpouecc. YpasHenue Ilyaccona.

Kpyroseie nporneccsl. O6pariMble U HeoOpaTuMele npoueccsl. Lnkn KapHo 1 ero k... Juist naeanbHoro rasa. Bropoe Havano
TepMoANHAMUKH. [loHATHE 00 SHTpONHH, € CTATHCTHYCCKOE TOIKOBAHHE.

CuItel ¥ TOTEHITNATBHAS SHEPTHS MEKMOJICKYJIIPHOTO B3anMOAEHCTBHUS. D PEKTUBHBIN uaMeTp MOJIeKyl. Y paBHeHHe Ban-nep-
Baannca. dazoBslie nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUIAKOTO COCTOSHUIMA
BemecTBa. [ToBepxHocTHOE HaTskeHUe. CMadrBaHue. KanunispHele siBIEHUS.

Pa3nmen 3. DnexTpomMaraeTu3m

Tema 3.1. DnekTpocTaruka

3axoH Kynona. HanpseHHOCTb M CHIIOBBIE JIMHUU HAIIPSDKEHHOCTH 3JIeKTpuueckoro nosst. [punnun cynepnosunuu
aneKkTpudeckux nouel. Ilpumep pacuera HaPSKEHHOCTH T0JIA, CO3aBAEMON cUcTeMOH 3apsoB. II0TOK BEKTOpa HANPSHKEHHOCTH
anexTpuueckoro nona. Teopema Octporpanckoro-I'aycca

PaboTa cui anexkTpruuecKoro noss mo nepeMeneHuo 3apana. Lupkynamnus BekTopa HanpsbkeHHOCTH. [loTeHnnanbpHbli XapakTep




3JIEKTPOCTATUUECKOT0 Mo, [ToTeHnnan 31eKTpU4ecKoro noist. DKBUINOTEHIHATbHbIE TTOBEPXHOCTU. CBA3b MOTEHNIHANA C
HAaMpPsHKEHHOCTBIO MO, DIEKTPUUECKOe MOJIe B TUAIEeKTpUKaX. THIbI AUAIEKTPUKOB. Buasl nonspusanuu. Bektop nonspusanuu.
ITpoBOOHMKH B 3JIEKTPOCTATHUECKOM IOJIE. DIIEKTPOEMKOCTH ITpoBOAHMUKA. KoHAeHcaTopsl 1 X BUbL. DopMmyrna m1ockoro
KoHJeHcaTopa. CriocoObl CoeTMHEHH KOHAEHCATOPOB B O6aTapero. DHEPrus 31eKTpocTaTndecKoro noist. O0bpEMHAS IIIOTHOCTh
SHEpruH.

Tewma 3.2. DnexTpoauHaMHKa

ITocTostHHBIN 3neKTpudecKkuil ToK. Bunel HocuTenei 3apsina B pa3inuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U moaHoH nernu. ConpoTUBICHNE U IPOBOJUMOCTS MIPOBOIHUKOB, MX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTH AMEeKTpHYecKoro Toka. 3akoH J[xoyna-Jlenna. [IpaBuna Kupxroga n npuMeHeHne UX K pacueTy
Pa3BETBIEHHBIX LIEHEH.

Tema 3.3 MarauTocTaTHKa

MaruuTHoe none. MHaykiys MarHuTHOrO noiist. CunoBble IMHUKM MarHUTHOTO T0JIs1, €r0 BUXPEBOI XapakTep. 3akoH AMmepa 1
CHUJIBI, AEUCTBYIOLIEH Ha MPOBOJHUK C TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiel (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBIKEHME 3apsKEHHBIX YaCTHULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupkymnsuust Bexktopa H u B. 3akon noigHoro Toka. MarautHoe nosie cojieHou1a M Topoua. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema 'aycca s nonst B. [loTtok Bektopa B yepes conenoun.

Tewma 3.4. MarauTtHas unaykuus. Teopust Makcsenna

Pabora 110 TIepeMeIeHnIo MPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM IT0JIe. DJEKTPOMAarHUTHAs HHAYKIWA. 3akoH Papanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ipasuno Jlenna. SIBnenune camonHaykiuu. HIyKTHBHOCTH KOHTYpa. D/1C
CaMOMHIYKLMHK. B3auMuas nHayknus. MarauTHoe 1osie B BeliecTBe. THITbl MarHETHKOB (Ana-, napa- u heppoMarHeTuKkm), ux
¢u3mueckas npupona. HamarHmaeHHOCTH. MarHuTHast IpoHHIaeMOCTh BemmecTBa. OcHOBHEI Teopnu MakcBeiuia. Tok cMemeHus.
Ypasaenns Makcseia B HHTerpansHoit (opme.IlonsaTre o mepemenHOM Toke. OMHUYECKOE, peakTHBHOE (EMKOCTHOE 1
UHIYKTHBHOE) U MOJHOE COMPOTHUBJIECHHS IIETTH TepeMEHHOro Toka. 3akoH OMa JUIsl LielH IepeMEeHHOr0 Toka. MOITHOCTb,
BbIZIeTIsIEMAsl B LIEMH IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC KoseOanus. ["apMOHINYECKHe, 3aTyXaloIIie 1 BEIHYKACHHbIEe KoaeOanus. [IoHsTHe 0 pe3oHaHce.
DOeKTpOMarHUTHBIC BOJHBI U UX cBoicTBa. [IIkanma 3eKTpOMarHUTHBIX BOJH.

Pa3nen 4. OnTuxa

Tema 4.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHUUYECKON ONTHKH. AOCOMIOTHBIN 1 OTHOCUTEBHBIN MoKa3aTenau npeiomieHus. x ¢pusndeckuil cMbIc.
SIBnenne nonHOro BHyTpeHHEro orpaxeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzobpaxeHnii.
Tonxkwue mua3b1. @opMyna muH3EL. [TocTpoeHne H300pakeHIH.

BounHOBas aneKTpOMarHUTHAs IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenus ceera. MeTtons! HabmoneHus narepdepeniuu ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUICHKaX. [10J10CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Kompua Hetotona. IIpumenenne nHTEpdEepeHIINN B HAyKe U TEXHHUKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metoz 308 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTypbI
Kkpuctawos. [ToHsTHe 0 Tomorpaduu.

Ionstpusanus ceera. EcTecTBeHHBIN 1 MONAPU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspusanus cBeTa IpH OTPAKEHHH U
IpeIOMJIEHHH Ha TpaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuyenpenomiuenue. ITpusma Hukomns. ITonsponsast u
NOJISIPU3aLUOHHBIE IPU3MBI.

HckyccrBenHas ontudeckas anmzoTponus. Dddextst Keppa n @apanes. OnTudeckn akTHBHBIE BelecTBa. Jluciepcus cBera.
DneMeHTHI 2JIEKTPOHHON Teopuu nucnepcuu csera. [lornomenue (abcopOuusi) ceera. 3akon byrepa.

Tema 4.2. KBanToBas onTHka

TermoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacmipenenenue 3HEpruy B CrieKTpe aOCOIIOTHO YEPHOTO Tesa. 3aK0oH cMeleHus Buna. @opmyna Penes-JxuHca.

Ssnenue horoaddexra. Buenrauii poroarpdext u ero 3akonsl. PoToHBI. YpaBHEHHE DHHINTEHHA 715 BHEITHETO (oTOdIPdeKTa.
Macca u nmmyibce GoTona. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBUS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHast puznka

Tema 5.1. Ctpoenue aroma

Mopnemu aromoB Tomricona u Pesepdopaa. DMmiprdaeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHWS M HOTJIOIMICHNS aTOMOB.
Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIEKTPAIbHBIX JINHUN.

Bonna JIyn ne bpoiins. OnsiTHOe 000CHOBaHUE KOPIYCKYIAPHO-BOJIHOBOIO Ayalnu3Ma CBOICTB BemiecTBa. COOTHOLIEHUS
HeompeeneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJTHOBOTO Jyali3Ma CBOIMCTB MaTepuu. BormHoBas GyHKIUS 1
ee craTucTuuecKuil cmeici. YpaBHeHue IlIpénunrepa Ans craoHapHBIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa U BOIOPOIONIOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle unicna. Crine snekTpoHa. CnnHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 3n1eKTpOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas ¢puznka

PertreHosckue criekTpsl. 3akoH I'. Mosnu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nyueHue. [loHsTrue 06 onTHuecKux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pasmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jledekt maccsl n
SHEPrus CBsI3M a1pa.BzaumoselicTBiie HyKIIOHOB M [IOHATHE O CBOMCTBAaX U MPUPOJE ANEpHBIX cyil. Monenu siapa. Panuoaktusaoe
M3IIydeHHe U ero BUABL. 3aKOH PaJHOaKTUBHOTO pacrana. 3aKOHOMEPHOCTH U IIPOHCXOKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aToMHBIX szep.IloHsATHE 0 AAepHBIX peakIUIX U UX OCHOBHBIX THNaxX. McKyccTBeHHas paJoaKTUBHOCTD. [leleHue TsDKEeIbIX saep.




Lennas peakius genexus. [lonsartue o siuepHoit sHepreTuke. Peakius cuHTe3a aToMHBIX siaep. [Ipobiema ynpaBisieMbIx
TEPMOSJIEPHBIX PEaKIMil. DIleMEHTapHbIe YacTUIIbL. VX kiaccudukarms.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brimonnenue u 3amuTa 1a00paTopHBIX padoT
BerinonHeHne caMOCTOSTEIBHBIX PadoT

3auer

OK3aMeH

6.2. TeMbI MUCbEMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

OIIK-1: CiocobeH mpUMeHATh eCTeCTBeHHOHAYYHbIE M OOIICHHKEHEPHbIE 3HAHMUS, METO/IBI MATEMaTHIECKOTO aHAJIN3a 1
MOJIETTMPOBAHUS B IPO(ECCHOHATIBHON AESTEIbHOCTH

1 cemectp

Bomnpoc Nel

OnumuTe, Kak MEHAeTCS IIOTHOCTH ra3a MpH H3MEHEHUH TeMIIepaTypsl U AaBieHus. Kakue ¢usmdeckne cBOHCTBA ra3a
OIIPEIENSIOT €r0 MOBEACHHE B ITUX YCIOBUSIX?

Ortset: IIpu yBenuueHuu TeMnepaTypsl ra3 paciupseTcs, YT0 NPUBOAUT K YMEHBILIEHUIO €r0 MIOTHOCTH. IIpy noBbIIeHHN
JIaBJICHMS a3 CKUMAETCs], YBEJIMUMBAs CBOKO INIOTHOCTb. OCHOBHBIE CBOMCTBA ra3a, KOTOPbIE ONPENENIOT €r0 IOBEJCHHUE,
BKJTIOYAIOT CPEJHIOI0 KHHETHUYECKYIO SHEPTUI0 MOJIEKyY (TeMIepaTypa) U CHITy MEeKMOJIEKYIIPHOTO B3aUMOICHCTBUS (IaBICHHE).
Bompoc No2

OOBsicHUTE, TOYEMY ITPH IBIDKCHHUH Cy/IHA Ha TOBOPOTE KOPITYC HAKIOHSACTCS BHYTPH MMOBOpOTa. Kakue CHITBI BBI3BIBAIOT 3TOT
HAKJIOH U KaK OHU BIIUSIOT HA YCTOMYMBOCTb CyAHA?

Ortset: HaxiioH xopiyca cyiHa BHyTPb IIOBOPOTA BEI3BAH JEHCTBHEM LEHTPOCTPEMUTENBHBIX CUJI, BOSHUKAIOIIUX MPH ABUKEHUU
10 KpUBONMHENWHOH TpaekTopun. Koraa cyqHo noBopaunBaeT, IIEHTPOCTPEMUTENBHAS CHJIa TSHET €ro K LIEHTPY OBOPOTa,
3acTaBiIsAsl KOPILYC HAKIOHAThCSA BHYTPb. DTOT HAKJIOH KOMIIEHCUPYETCS CHJIaMU IUIaBy4eCTH, ACHCTBYIOIMMY CHU3Y BBEPX,
KOTOPBIE CTPEMSATCS BEPHYTh CyJHO B BEPTUKAIBHOE MOJOKEHUE. Y CTOMUYUBOCTD Cy[JHA 3aBUCUT OT COOTHOLIECHUS ATUX CHIL: YEM
CHJIbHEE HaKJIOH, TEM 0OJIbIIIEe BEPOSITHOCTD OTEPH YCTONYMBOCTH. BakHbIMU (hakTOpaMH, BIMSIONIMMH Ha YCTOHYHNBOCTS,
SBJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca 1 pacIipeaeIeHue Tpy3a.

Bompoc Ne3

Kakoii 3aK0H OIMCBIBAET 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaIiy MpyKUHbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) 3akon I'yka

¢) 3akon Oma

d) 3axon boitnsa-Maprorra

IIpaBunbHEN oTBET: b) 3akoH ['yka

Bompoc No4

Kaxoe ycTpoiicTBo peobpasyeT MeXaHHIeCKyI0 SHEPTHIO B 3JEKTPUIECKYIO?
a) luHamo-MarmHa

b) Tpaucdopmarop

¢) AKKYMYJISITOD

d) Kornencarop

IIpaBusbHbIA OTBET: a) JJuHaAMO-MamInHa

Bomnpoc Ne5

Kakue u3 nepeunciieHHbIX CBOMCTB XapaKTePHBI I (heppOMArHUTHBIX MaTEePHAIOB?
a) Beicokas 31eKTponpoBoANMOCTD

b) CriocoOHOCTH COXpaHATh OCTATOYHYIO HAMAarHUYEHHOCTh

¢) Huskast MarHuTHast MPOHUIIAEMOCTh

d) Hanuuue nomeHoB

ITpaBunbHbIe OTBETHI: b, d

Bonpoc Ne6

Kakue BETUUUHBI SBISIOTCS OCHOBHBIMU MTApAMETPAMK COCTOSIHHUSI TSPMOJANHAMUYCCKOI CHCTEMBbI?
a) Temmieparypa

b) O6bem

¢) Maccogas o

d) HaBnenue

e) CkopocTh

[IpaBunbHBIE OTBETHL: a, b, d

Bompoc No7




YcTaHOBHTE MPAaBIIIBHYIO TIOCIEI0BATENBHOCTD CTAANI JBIKECHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO ¢ HEKOTOPOI HadalbHOIT
CKOPOCTBIO.

1. Teno nBukeTcsi paBHOMEPHO BIIOJIb TOPU3OHTAJILHONU OCH.

2. Teno maunHaeT ABUIaThCS MOJ JAEHCTBHEM CHUJIBI TSHKECTH.

3. Teno AOCTHUIIIO MOBEPXHOCTH 3€MJIH.

4, l'opu3oHTanbHOE ABMXKEHUE 3aMEIIEeTCsl M3-3a2 CONMPOTUBIICHHS BO3/yXa.

IIpaBunbHas nocnenoBaTeNbHOCTh: 1| -4 — 2 — 3

Bormpoc Ne8

YcTaHOBHTE TOCIIEAOBATEIBHOCTD ACHCTBHI TIPH H3MEPSHUH JICKTPUIESCKOTO COMPOTHBICHHS PE3UCTOPA METOAOM aMIlepMeTpa u
BOJIBTMETA.

L. IMoAKITIOYNTh UCTOYHUK TTUTAHUSL.

2. V3mMepuThs HamnpspKEeHHE Ha PE3HUCTOpE.

3. IMoaxIounTh pe3nUCTOp MOCIEAOBATEIHFHO C aMIIEPMETPOM H BOJIBTMETPOM.

4. Wzmeputs crity TOKa B IEMH.

5. PaccunTare compoTHBieHHE 10 3aKOHY OMa.

ITpaBunbHas nocinenoBarenbHoCcTh: 1 -3 -4 -2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXY (DM3NUECKUMHU BENUYMHAMU U X CUMBOJIaMH B MexayHaposHoit cucteme equnut (CH).
Ousnueckas BeIUYMHA CumBon
ayCuma 1)F

b) Pabora 2) W

¢) MomHocTts 3)P

d) Dnexrpudeckuii 3apsan 4)Q
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH SBICHUSMH U YCTPOHCTBAMH, UCTIONB3YIOIIUMHU TH SIBICHUSL.
Dur3ndecKoe SIBICHUE YerpoiicTBo

a) DIeKTpOMarHuTHas MHIYKINSA 1) Tpauchopmatop
b) ®otordpdext 2) Conneunas Garapes
¢) Pezonanc 3) LC-xoHTYp

d) TepmoanekTpruIeCcTBO 4) Tepmomapa
IIpaBunabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

Bonpoc Nel

OO0BbscHUTE, TOUeMy OelIblii CBET PY MPOXOXKIAESHUH Yepe3 MPU3MY pas3ilaraeTcsi Ha ClieKTpajbHble BeTa. Kakue mpUHIHIbI JeKaT
B OCHOBE 3TOT0 SIBJICHUS?

OtBet: benblii cBET mpeacTaBiIsieT co00i cMeCh BCeX BUIUMBIX IIBETOB CIIEKTPa. [Ipu MPOX0XKISHHN Yepe3 MPU3MY CBET
MPEIOMIIIETCS U3-3a Pa3IMYHON CKOPOCTH PACHPOCTPAHEHHSI KAXKAOTO LIBETa B MaTepuaie Npyu3Mbl. DTO SIBIEHHE N3BECTHO KaK
Jucriepcus cBeta. PazianyHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMH, YTO MPUBOIUT K UX Pa3[eNeHUIO U
00pa30BaHMIO PATyTH IIBETOB.

Bonpoc Ne2

Omnummre npolece paJoakTHBHOTO paciiajga M 00bsICHUTE, KaKHUe BU/IbI PAANOAKTUBHOIO PACIIajia CYIEeCTBYOT. Kakue nmpo yKTsl
00pa3yroTcs B pe3yabTaTe KakAoro Buja pacrazaa?

OrtBeT: PagnoakTuBHBINA pacmag — 3TO MPOLECC CAMOIIPOM3BOJIFHOTO MPEBPAICHNS HECTAOMIBHBIX SIIEp B CTAOUIBHBIC ITyTEM
BBIOpOCA HIIEMEHTAPHBIX YACTHI] MIIM raMMa-n3inydeHnsi. CylecTBYIOT TpU OCHOBHBIX THIA Pa/IMOaKTHBHOTO pacmaja: ajabda-
pacman, Oera-pacriaj U raMMa-u3irydeHne. Anbga-pacnal IPUBOJUT K 00pa30BaHHUIO HOBOTO 3JIEMEHTA C MEHBIIINM aTOMHBIM
YICIIOM U YMCHBIIIEHHEM YHCiIa HeHTpoHOB. beTta-pacman BKmogaeT TpaHc(HOpPMAIHIO HEUTPOHA B IPOTOH MIIM IIPOTOHA B HEHTPOH
C BBIJICICHUEM TIO3UTPOHA UITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3yueHre — 3TO BbIAENEHHE SHEPTUH B BUJE (POTOHOB
BBICOKOI1 3HEpruM 0e3 N3MEHEHHs COCTaBa s/pa.

Bomnpoc Ne3

Kakoii 13 nepedyrciieHHbIX IEMEHTOB 001a]aeT HanOOJIbIIeH aTOMHOM Maccoi?
a) Bonopon

b) Ienwmid

¢) Yraepon




d) XKeneso
ITpaBunbHsiii oTBeT: d) XKeneszo

Bomnpoc Ned

Kakoii nmpubop ncnosb3yercs A HAOMIOACHUS 32 MOBEICHHEM MUKPOUYACTHUL], TAKUX KaK AJIEKTPOHBI?
a) Mukpockor

b) HuknoTpon

) ONeKTPOHHBIH MHKPOCKOII

d) Pagnonokatop

ITpaBUIBHEIH OTBET: ¢) DIEKTPOHHBIN MHKPOCKOII

Bompoc Ne5

Kaxwue 13 mepeuncaeHHbIX YCTPOMCTB UCTIONB3YIOT IPHHIIUITEI ONITHKA?
a) Jlazepsr

b) Pamapsr

¢) Teneckorbl

d) ®oroxamepsl

[IpaBusbHBIE OTBETHL: 2, C, d

Bompoc Ne6

Kakue u3 mepednciieHHBIX YaCTHI] YHaCTBYIOT B SAEPHBIX PEAKIHAX?
a) DIeKTPOHBI

b) ITpoToHbI

c¢) Heiitponsl

d) ITosurponsr

IIpaBusibHBIE OTBETHL: b, C

Bompoc Ne7

YcTaHOBHTE MIPAaBIIIBHYIO TOCIIEI0BATENBHOCTD COOBITHI PU 00pa30BaHUM PaTyKHOTO CIIEKTpa:
1. benblit cBeT nomnazaer Ha MOBEPXHOCTH BOJIBI.

2. CBeT mpesloMIIIeTcs ¥ OTPAKAeTCsl BHYTPH KAaIUTH BOJIBI.

3. CBeT BBIXOIUT U3 KAIUIM M Pa3jlaracTcs Ha OTAEIbHBIC I[BETA.

4. UenoBek BUAUT pajyry.

[IpaBuiibHas ocnen0BaTeNbHOCTD: 1| — 2 — 3 — 4

Bompoc Ne§

YcTaHoBUTE MOCIIEA0BATEIBHOCTD ATAIOB SAEPHOTO JIEJICHUS:
1. BrIcBOOOXKICHNE YHEPIHH.

2. 3axBaT HEHTPOHA AOPOM.

3. Pacmiag simpa Ha aBe wacTu.

4. OO6pa3oBaHue HOBBIX HEHTPOHOB.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne9

VYCTaHOBHTE COOTBETCTBHE MEX/y BUIAMH PaJHOAKTHBHOTO paciiazia 1 00pa3yroIMICs YaCTHIIAMHU:
Bun pacmana OO0pasyromnmecs: YacTUIIBI

a) Anbga-pacnan 1) Io3utpon

b) bera-pacnan 2) Anbga-yactuna

¢) l'amma-n3nyuenne 3) DeKTpoH

d) Bera-mumoc-pacnan 4) 'amma-¢oToH

ITpaBuIIbHOE COOTBETCTBHE:!

2) —2)

b) — 3)

c)—4)

d—1)

Bompoc NelQ

YcraHOBHUTE COOTBETCTBHE MEXKY DU3HUECKUMHU SIBICHUSIMH M IPUMEPAMH MX UCIIONB30BaHUS:
®duznveckoe SBICHHE [Ipumep ncmons30BaHMS

a) Mudpaxmus ceera 1) CD/DVD-npourpsiBaTens

b) SAnepusiit cunte3 2) ComHie

¢) PagnoaktuBHbI pacman 3) ATOMHas 3JIEKTPOCTaHIUS
d) ®nyopecuiennuss  4) JIIOMHUHECIICHTHBIE JIAMITBI
IIpaBunbHOE 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




