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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

Maremaruka

2.12

Wudopmarnka

2.13

Xumus

2.2

JMCHUTNINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUUILIUHBI (MOAYJIA) HEOOXOAUMO KaK
npeauecTByoLiee:

221

OO01mmast 37eKTPOTEXHUKA U SIEKTPOHUKA

222

Temmorexunka

3. KOMIETEHIIUA OBYYAIOIMETI'OCs, ®OPMUPYEMBIE B PE3YJBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-1: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE U 00IeMHKeHePHbIe 3HAHMS, METOIbl MATEMATHY€eCKOr0 aHAIU3A U
MO/eJIMPOBAHNS B MPO()ecCHOHATbHOU IesITeIbHOCTH;

OIIK-1.2: HpI/IMeHSIeT C€CTCCTBCHHOHAYYHBIC U 06H_ICI/IH)KCHCPHBIC 3HaHUs, METOAbI MATCMATHYCCKOI'O aHAJIN3a U MOACIIMPOBAHUS B
npodecCHOHANTBHON AeITENbHOCTH

OIIK-1.3: TIpoBOAUT TeOpeTHYECKUE U SKCIEPUMEHTANIBHBIC UCCIEAOBAHUS CUCTEMAaTH3UPYS U aHATH3UPYS €CTECTBEHHOHAYIHBIE U
00LIENHXEHEPHBIC 3HAHKS, METO/Ibl MATEMaTHYECKOT0 aHAIN3a JJIsl MOJICITMPOBAHMS M PELICHHS 33124 IPOQecCHOHAIBHOM
JIeSITEIbHOCTU

B pe3yiabTaTe 0CBOCHUS AUCHHUIIIMHBI oﬁyqaloumﬁca JOJIZKCH

3.1|3nats:
3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;
3.1.2 | - oCHOBHBIC ITOHATHSA, 3aKOHBI M MOJIEITN MEXaHUKH, HIICKTPHYCCTBA M MarHETH3Ma, KOJIeOaHHH 1 BOJH, KBAHTOBOH
(U3UKH, MONIEKYISIPHOHN (DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (HHI3HUKH;
3.1.3 [ - METOBI TEOPETHHYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICOBAaHNS B (pr3mKe.
3.2 | Ymerh:
3.2.1 | ucrronp30BaTh GU3WIECKUE 3aKOHBI TIPH aHAIH3E M PEIICHUH MPOOIeM MPOopecCHOHATBHON e TeNEHOCTH
3.3 | Bragern:
3.3.1 | MmeToamu mpoBeeHUs PU3NYECKUX U3MEPEHUH, METOAaMU KOPPEKTHOW OLIEHKH MOTPELTHOCTEN P MPOBEACHUHN
(hU3NYECKOTr0 SKCIICPHMEHTA.
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumeHoBaHue pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpIlo
3aHATHS / Kype ATroT
Pazpen | Paspen 1. OcHOBBI MeXaHUKH
Jlek Kunemaruka. Tunamuka /Jlex/ 2 2 JIL.1J11.4 0
Cp Kunemaruka. Kunemaruka nmocTynareasHOTO U BPaIaTEIbHOTO 16 JI1.4 0
JIBIDKEHVSI MATepUATIbHON TOUKU U TBepaoro tena. /Cp/
JIab Ompenenenne yCKOPEHHS CHIIBI TSDKECTH 10 criocoOy beccenst. 2 2 JI1.4 J11.6 0
OmnpeneneHue MOMEHTa HHEPLIIUU MaXOBOTO KOJeca JUHAMUIECKUM
MeTo0M. M3ydueHre 0CHOBHOTO 3aKOHA JMHAMUKY BPAIIATEIbHOTO
JIBIDKEHSI ¢ TToMonIbio MasitHuka O6epbexa. /J1ab/
Cp Junamuka JlMHaMuKa NOCTYNATEIbHOIO IBMOKEHUS Tell. OCHOBHBIE 2 20 J1.4 0
TEOpeMBI U 3aKOHBI. JIMHAMUKA BPAIaTeIbHOTO ABIKEHUS TBEPIOTO
Tena. PaboTa u sHeprus B Mmexanuke. /Cp/
Cp MexaHuueckue KoeOaHus 1 BOJIHBI. ['apMOHUYECKHE KOJIeOaHHs. 2 10 JI1.4 JI1.6 0
3aryxaromue konebanus. Cnoxxenne konedannit /Cp/
Paznen | Pa3zpest 2. OCHOBBI MOJIEKYJISIPHON (pU3UKH
Jlex MonekynsapHo-KuHeTHYecKas Teoprsi. OCHOBBI TepMOANHAMHUKH /JIek/ 2 2 JI1.1J11.4 0




Cp MonekynsapHo-kuHeTHuecKas Teopus OCHOBHOE ypaBHEHHUE 2 20 1.4
MOJICKYJISIPHO-KUHETHUECKONH TEOPUH HCAIBHOTO ra3a. JIeMEHTHI
craructukn MakcBesuia u bonbimana. /Cp/

JIab V3mepenne ITHBI 3BYKOBOI BOJTHBI,CKOPOCTH 3BYKa M K03 dHUIHeHTa 2 2 JI1.4 JI1.5
ITyaccona o ¢a30BbIM COOTHOIIEHHAM. /J1ab/

Cp OCHOBBI TEPMOIUHAMHKH. AHAIIN3 IEPBOT0 U BTOPOTO HAYall 2 20 1.4
TepMoauHaMuKH. TeruioBsie Mammusl /Cp/

Paznen | Pa3zgen 3. DuekTpomarHeTusm

Jlex DneKTpocTaTHKa. DJIEKTPOIMHAMUKA. MarHuTocTaTika. MarHuTHas 2 2 JIT.1J11.4
nanykys. Teopust Makcsena /JIex/

Cp OnektpocraTuueckoe nosie. HanpsokenHocTs 1 norenman. [puanun 2 10 JI1.4
cynepnosuuuu. Ilpumenenue reopemsl I'aycca nis pacyera
INEKTPUUECKUX MONEH. DNEeKTPOEMKOCTb YeIUHEHHOTO IPOBOJHUKA U
IUTOCKOTO KOHZAEHCATOpa. DHEPTHs 3JIeKTpocTaTndeckoro moist /Cp/

Cp OnekrpoauHamuka. [Toctosunsbiii Tok. 3akonsl OMma. K.I1./I. ncrounuka 2 10 JI1.4
noctostHaoro Toka /Cp/
Cp MarnauTtocTatuka. MarautHoe moje. 3akoHs! Ammnepa, buo — CaBapa — 2 10 1.4

Jlaraca u nonHoro Toka. Cuna Jlopenia. J[BUKeHHE 3apsHKEHHBIX
4acTuI] B MarHuTHOM Troie /Cp/

JIa6 Omnpenenenne rOPU30HTAILHON COCTABIISAIONIEH HAMIPSHKEHHOCTH 2 2 JI1.4
MarHuTHoro mosist 3emnu. /J1a6/

Cp MarnutHas uagykuus. Teopus MakcBenna. SIBieHre 3JeKTpOMarHiTHON 2 10 1.4
nHaykuud. CaMonHyKIus. MHIYKTHBHOCTD. DKCTPATOKH 3aMbIKAHHS 1
pa3MBIKaHUs TEKTpHUIecKoif rernn. KoxebaTenpHbIH KOHTYP.
OnextpoMarHutHsle konebanus /Cp/

Pasmen | Pazmen 4. OnrTuka

Jlex Ousnueckas ontuka. Kanrosas ontuka /Jlex/ 2 2 JI1.1J11.4

Cp @uzngeckast ontuka OCHOBHBIC 3aKOHBI T€OMETPHUYECKOH ONTHKH. 2 20 JI1.4
Uurepdepenuns u nudpaxims ceeta. [lomspusanus ceera /Cp/

JIab Onpepenenne ri1aBHOro (OKYCHOTO pacCTOSHUS JTUH3. OnpeencHue 2 6 JI1.2 J11.4

TIOKa3aTelel MPeJIOMIICHUS )KUIKOCTEH ¢ MOMOIIBI0 pedpakTomMeTpa
A66e. OmnpenerneHne AIUHBI BOJHBI H3IYYSHHUS Ja3epa IpH MOMOIIN
IUpakIuOHHOHN perieTku. /J1ab/

Cp KsanTtoBas ontuka 3aKOHBI TEILIOBOTO U3IydeHus U porodpdexra /Cp/ 2 20 JI1.4

Jlab Onpezenenue TeMnepaTypbl pacKaleHHOTO TeJla ONTUYECKUM 2 2 JI1.2J11.4
merozoM. /J1a6/

Paznen | Paspen S. Atomuast u sinepHas pusuka

Jlex Crpoenue atroma. Snepuas ¢pusuka /Jlex/ 2 2 JI1.1 J11.4
Cp Crpoenue atoma KBaHTOBas prpo/ia CBETa U BOJIHOBbIE CBOMCTBA 2 20 JI1.4
qactur /Cp/
Cp SAnepnas ¢pu3uxa 3aKoH pagMoaKTHBHOTO pacmhaja. SxepHsie 2 20 JI1.4 JI1.5
peaxuun /Cp/
UKP Konrponbnas padota /MKP/ 2 4 JI.1J11.3
1.4

5. COAEP)KAHME AVNCLHUILINHGBI (MOAYJIST)

Paznien 1. OcHOBBI MEXAHUKHU

Tema 1.1. Kunematuxa

OnemeHTH! KHHEeMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTymaTensHoe ABMKEHHE TBEPAOro Tena. TpaekTopus, ATHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU KaK IPOU3BOIHBIE paJuyca-BeKTopa o BpeMeHu. HopmanbHOE U
TaHTCHIAJIbHOE YcKopeHus. Kiraccnukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona quHamuku HerotoHa. [ToHATHS Macchl ¥ cuibl. Busl cuil B MEXaHUKe: TPEHUs], YIIPYTOCTH U TAroTeHus. Miynsc Tena.
Wmmnynbc cunel. BHelHie 1 BHYTpeHHME CUIIBL. 3aKOH COXpaHEHHs UMITYJIbCca MeXaHu4ecKoil cucteMsl. LleHTp Macc (LeHTp
WHEPINH) MEXaHIMYECKOH CHCTEMBI ¥ 3aKOH €TO ABI)KEHHS.

PaboTa mocTOSHHON U IepeMeHHOM CHUIIbL. BeipaxkeHHe pabOThI CHIIBI Yepe3 KPHBOIHMHEHHbINH HHTerpal. MOITHOCTE. DHEprus Kak
YHHBEpCalbHasi Mepa Pa3INuHbIX (OPM JBHXKCHUS U B3auMoaeiicTBusl. KnHeTHyeckas sHEprus MEXaHH4eCKOH CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMUYECKOH PHEPTHH H €T0 CBS3b C OHOPOTHOCTHIO BPEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTHX TEl.
MOoMEHT “HepLUH TBEPJOro Teaa OTHOCUTENBHO ocu. [IpumMeps! ero Beruncienus. Teopema IlllTelinepa. MoMmeHT cunbl. OCHOBHOE
ypaBHEHUE JUHAMUKHU BPAIIAaTeIbHOTO ABMKEHHS TBEPJOT0 Tella OTHOCHTENIFHO HEIIOABMXKHOM OCH. 3aKOH COXPaHEHHs MOMEHTa
UMITYNbCA U €T0 CBA3b C U30TPOIHOCTBIO MPOCTPAHCTBA.

3aKOH BCEMUPHOTo TAroreHus. IloreHnyanbHas 3Heprust MaTepUualbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JeHUCTBYIOMIEH Ha MAaTePUABHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOM SHEPIHHU U €T0 CBSI3b C OAHOPOAHOCTHIO BPEMEHH.




JlaBneHue B )KUAKOCTH U rasze. EAuHuIB n3Mepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHEeHHE HEPA3PBHIBHOCTU. Y paBHEHUE bepHyuu U cneAacTBus U3 Hero. TeueHue Bsi3kon xuakoctu. @opmynsl HeioToHa u
Crokca. KoaddurpeHT BI3KOCTH U METOMBI €TO OIIPEACICHHS.

Tema 1.3. Mexanndeckue KoJeOaHUs 1 BOJTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunansHoe ypaBHEHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MUECKUI 1 MaTeMaTHYECKUI MasiTHUKH. DHEPIHs TapMOHIYECKUX KoeOanuiil. Clio)KeHne rapMOHUYECKIX KOJIeOaHU! OHOTO
HaIpaBJeHUs ¥ OMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO NEPHIEHINKYISIPHBIX Konebanuit. @urypst JIuccaxy. 3aTyxaromye 1 BIHYXIeHHbIe KoaebaHus. PesonaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpeae. [IponoipHbIe U OIEPEYHBIC BOIHBI.
YpaBHeHHE TIOCKOH Oeryiei BOTHBL. JTHa BOIHBI I BOJTHOBOE YHCIIO.

Paznen 2. OcHOBBI MOJIEKYIAPHON (PU3UKH

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpennss KHHETHYIecKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypsl.

DJIeMEeHTBI CTaTHCTHYECKOH (u3nKy. 3akoH MakcBeiuia AJ1st paciipeieNieH s MOJIEKYIT HCIbHOTO ra3a I10 CKOPOCTSM.
Bapometprueckas Gpopmyna. 3akoH boxbiiMaHa Ui paciipeeeHus YacTUI] BO BHEIITHEM TOTEHIINATIBHOM 11oie. CpemaHee 9rciio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOAHOTO Mpodera MOJIEeKyIl.

OmnsitHOEe 06ocHoBanue MKT. JTuddysus, TemnonpoBoJHOCTb U BHyTpeHHee TpeHue. 3akoHbl Puka, Pypbe 1 HpioToHa.

Tema 2.2. TepmoanHaMuka

Buytpernss sHeprust. Yucio creneHei cBoOO0 bl MOIEKYI. 3aKOH paBHOMEPHOTO PACTPECTICHHST JHEPTUH IO CTETICHSM CBOOOIBL.
IepBoe Hauano TepmoanHaMUKH. PabGoTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MaKpoCHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIBHOTO Ta3a OT Buja npoliecca. [IpuMeneHne nepBoro Hadaaa TEPMOJIUHAMUKH K
n3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Tyaccona.

Kpyrosslie mponeccel. O6paTumsle n HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.I1.a. g uneansHOro rasa. Bropoe Hagano
TepMoauHaMuKU. [loHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIbHAS SHEPTUSI MEXKMOJIEKYISIPHOTO B3auMoJIeHCTBHS. DD PEKTHBHBINA TuaMeTp MoJIeKyll. YpaBHeHue Ban-nep-
Baannca. ®azoBbie nepexonnl 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U )KUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHUe. CMadnBaHKe. KanuispHele ssBICHUS.

Paznen 3. DnexkrpomarHeTusm

Tema 3.1. DnekrpocTaTuka

3akon Kynona. Hanpsi’keHHOCTb M CUJIOBBIE IMHUY HANPSHKEHHOCTH 3JIEKTpUdecKoro nois. [IpuHnun cyneprno3unuu
anekTpuueckux nonei. [pumep pacuera HanmpPsXKEHHOCTH OIS, CO3AaBacMoil cucTeMol 3apsa0B. [I0TOk BEKTOpa HaNPSKEHHOCTH
anexTpudeckoro noiyisa. Teopema Octporpanckoro-I'aycca

PaboTa cuit 371eKTpHUYeCcKOoro mojs Mo IMepeMeNIeHuto 3apsiaa. Liupkymsnus BeKTopa HanpskeHHOCTH. [loTeHIManbHbIi XxapakTep
3NEKTPOCTaTUUECKOro nos. [ToTeHnunan anekTpuiecKkoro nojis. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNIMANA C
HaNpsDKEHHOCTBIO MOJIsL. DIIEKTPUYECKOE 10JIE B JUAIEKTpUKaX. TUIIBI IUAIEKTPUKOB. Bupsl nonspuzannu. Bexrop nomnsipuzanuy.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0JI€. DNEKTPOEMKOCTh IPOBOAHUKA. KoHaeHCcaTOpB! U uX Buabl. DopMyiia IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus aieKTpocTaTuieckoro noist. O0bEMHas MII0THOCTh
SHEPrUH.

Tema 3.2. DnekTpoauHaMuKa

IocTosHHBIN 2MeKTpUYecKui TOK. Buabsl HocurTeneil 3apaaa B pa3nuuHbeix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA TOKa. 3akoH OMa /7151 yqacTKa U noaHoi nenu. ConpoTuBlIeHrne U TPOBOJUMOCTb NPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUH NPU Pa3IUYHbIX BUIAX COCAUHEHUM.

PaboTa 1 MOITHOCTH 3IeKTpHUYecKoro Toka. 3akoH Jlxoynsa-Jlenma. Ilpasnna Kupxroda u mpruMeHeHne UX K pacdeTy
pa3BeTBIEHHBIX Lienei.

Tema 3.3 MaraurocTaTika

Marnutnoe none. Uaaykius marautHOro nosis. CUIoBbIe TMHUM MarHUTHOTO TOJIS, €r0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarHutHoM nose. [Ipunnun pa6oTs! snekrpoasurarens. 3akoH buo-Casapa-Jlannaca u ero npUMeHEHUE K pacueTy MarHUTHBIX
noJei (IpsIMOro ¥ KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBUS IapaJlUIeIbHBIX TOKOB. 3aKOHbI AMIiepa. [IBHKEHHE 3apsKEHHBIX YaCTULl B MArHUTHOM nose. Cuina
Jlopenua. Hupkymsiuus Bexktopa H u B. 3akon noiHoro tToka. MarHutHoe nojie cojieHouaa 1 Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykuu. Teopema ["aycca st monst B. [lotok BekTopa B uepes conenous.

Tema 3.4. MarnutHas uaaykuus. Teopust Makcsenia

Paborta o mepeMenieHnIo NpOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJIEKTPOMAarHUTHAs HHAYKIWA. 3akoH Papanes u
€ro BBIBO/J] U3 3aKOHa coxpaHeHus 3Hepruu. Ilpasuno Jlenna. fIBnenune camonHaykiuu. MHIyKTHBHOCTB KOHTYpa. DJ1C
caMOMHAYKIMH. B3anMuast mHIyKnms. MarauTHOE 10JIe B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), UX
¢u3mueckas npupona. HamaraumdeHHOCT. MarHutHas IpoOHHIAeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiuia. Tok cMeneHus.
YpaBuenust MakcBesia B uHTerpaibHoil ¢opme.llonarue o nepeMeHHOM Toke. OMUUECKOE, peaKTHBHOE (EMKOCTHOE U
UHIYKTHBHOE) ¥ MOJHOE COMPOTHUBJIECHHS LIETIU IEPEMEHHOr0 ToKa. 3akoH OMa [UIsl LielH IePEMEHHOT0 ToKa. MOILIHOCTB,
BblJIEJIsI€Mas] B LIENU IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC Kosiebanus. ["apMOHMYECKHe, 3aTyXaroIie U BEIHYKAeHHbIe koneOanus. IloHsTHe 0 pe3oHaHce.
OneKTpoMarHUTHBIE BOJHBI U UX cBoiicTBa. [lIkana 3MeKTpOMarHUTHBIX BOJH.

Pasznen 4. OnTuka
Tema 4.1. ®usuyeckas ONTHKA




OCHOBHBIE 3aKOHBI T€OMETPUUECKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN MOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nmonHoro BHyTpeHHero orpaxkenus. CeroBosl. Chepnueckue sepkana. Popmyna 3epkaina. [locrpoenne n3oopaxxeHui.
Tonxkwue mua3bl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BonHoBas a5ekTpoMarHuTHas Ipupojia ceera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. Bpems u anuna
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus ceta. MeToap! HabmoaeHus naTepdepeHuun ceeta. Pacuer
unTepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOHM TONIIMHEI M PABHOTO HAKJIOHA.
Kompna Hetotona. [IpuMenenne nHTEphEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakius ceera. [Tpurnun Ioitrenca-®penens. Metox 301 Openernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTypbI
kpucTaioB. [TorsTre 0 ronorpaduy.

Ionspu3anus ceera. EcTecTBEeHHBIN 1 MONAPHU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspu3anus cBeTa IpH OTPaKEHHH U
MIPeJIOMIIEHUH Ha TPpaHuIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomiuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anm3oTponus. Dddexts! Keppa n @apanes. OnTudeckn akTHBHBIE BelIecTBa. [luciepcns cBera.
OneMeHTHI 2JIeKTPOHHOM Teopuu quctepcuu ceeta. [lornomenue (abcopbuust) ceeta. 3akoH Byrepa.

Tema 4.2. KBanToBas onTuka

TermnoBoe U3TydeHHE U €T0 XapaKTEPUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SBnenue pororddexra. Buenrnuit porospdext u ero 3akonsl. GoToHBI. YpaBHEeHHE DHHIITEHHA A7 BHEIIHETO GoTodddexTa.
Macca n ummynsc ¢potona. Jlasinenue ceera. OnbiTel JIeGenena. Jlasepsl, mpuHIMI JeHCTBHSA, YCTPOHCTBO U IPUMEHEHUE.

Paznen 5. AtomHas u sigepHast puznka

Tema 5.1. CtpoeHue aroma

Mopemn aromoB Tomricona u Pesepdopaa. DMmiprdeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHWS M HOTJIOIICHNS aTOMOB.
®opmyna Punbepra. Jlnneituarsiii ciekTp aroma Bogoposaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHHN.

Bomnna Jlyn ne Bpoitns. OnpiTHOE 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezienieHHocTel ['elizenOepra kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMeici. YpaBHeHue IlIpénunrepa s cralioHapHBIX COCTOSHUM.

Ioctynater bopa. BopoBckast Teopust aroMa BOJIOpPOAa M BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOPOJia B KBAHTOBON MEXaHHKE.
KBanToBsle uncna. Criul anekTpoHa. CrinHoBoe kBaHTOBOe uncio. [Tpunnun INaynu. Pactipenenenue aneKTpOHOB 1O COCTOSTHUSIM.
Tema 5.2. SinepHas ¢pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomerue, CIORTAHHOE U BRIHYXICHHOE H3IydeHue. [loHsTre 00 onTHIecKux
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsioBoe uucia. Jleekt Maccsl 1
SHeprus cBssu sapa.BzanMoneiicTBre HyKJIOHOB U MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Moaenu siapa. PannoakTuBHOE
M3ITy9deHHe U ero BUABL. 3aKOH PaJHOaKTHBHOTO paclana. 3aKOHOMEPHOCTH U IIPOUCXOKACHHE anb(a, OeTa - 1 raMMa-H3TydeHU]
aToMHBIX saep.IIoHsATHe 0 AAEepHBIX PeakIiIX U UX OCHOBHBIX THMAaX. McKycCcTBeHHAs paJ0aKTUBHOCTG. [leTieHue TSDKEIbIX saep.
Llennas peakuns nenenus. IlousTue o suepHo sHepreTke. Peakiys cuHTe3a aTOMHBIX siiep. [Ipobnema ynpasisieMbIx
TEPMOSACPHBIX PeaKIuii. DIeMeHTapHbIe YacTHIIBL. VX Kitaccupukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padoT
BrImosHeHHe caMOCTOSATEIbHBIX paboT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He mpengycmoTpeHo ydae6HBIM IIaHOM

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

OIIK-1: CnocobeH mpUMEeHSTh eCTeCTBeHHOHAYYHbIE U OOICHHKEHEPHbIE 3HAHUS, METO/IBI MAaTEMaTUYECKOT0 aHAI3a U
MO/ICJIMPOBAHUS B IPO(ECCHOHATBHOI AesATENbHOCTH

1 cemectp

Bonpoc Nel

Omnuimre, Kak MEHsIETCs IUIOTHOCTH I'a3a MPY U3MEHEHUU TeMIepaTyphl U naBineHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEJICIISIOT €r0 MOBEACHHE B 3THX YCIOBHSX?

Ortsert: [Ipn yBenmueHUN TeMIIEpaTypsl ra3 pacmmpseTcs, YT0 MPUBOANT K YMEHBIICHHIO €T0 IIOTHOCTH. [1py mOBBIIIeHHN
JIABIICHUS ra3 COKUMACTCS, YBEJIIMUMBAs CBOIO INIOTHOCTH. OCHOBHEIE CBOIICTBA I'a3a, KOTOPBIE OIPEEISAIOT €r0 OBEICHNUE,
BKJIIOYAIOT CPEAHIOI0 KHHETHYECKYIO SHEPTUIO MOJICKYI (TeMIlepaTypa) M CUITy MEXKMOJIEKYJIIPHOTO B3aUMOJICHCTBYS (JJaBJICHNE).
Bonpoc Ne2

OOBsicHUTE, TOYEMY ITPH IBIDKCHAH Cy/IHA Ha TOBOPOTE KOPITYC HAKIOHACTCS BHYTPh MMOBOpOTa. Kakue CHITbl BBI3BIBAIOT 3TOT
HaKJIOH M KaK OHH BIIUSIOT Ha YCTOHYMBOCTD CyaHa?

Ortset: Hakion kopryca cynHa BHyTpbh HOBOPOTA BbI3BaH AEHCTBHEM IIEHTPOCTPEMHUTEIIBHBIX CHJI, BOSHUKAIOIIUX PH ABIKCHUN
10 KpUBOJIMHEWHOH TpaekTopuu. Korma cyqHO moBopadnBaeT, HEHTPOCTPEMHUTENNbHAS CHJIa TSHET €ro K IICHTPY ITOBOPOTAa,
3aCTaBIIAA KOPITYC HAKIOHATHCSA BHYTPh. DTOT HAKJIOH KOMICHCHPYETCS CHIIAMU IIIaBy9eCTH, JEHCTBYIOIIUMH CHU3Y BBEPX,
KOTOPBIE CTPEMSTCS] BEpPHYTh CYJHO B BEPTUKAJIBHOE MOJNOKEHHE. Y CTOHYUBOCTD Cy/IHA 3aBUCUT OT COOTHOLIECHHS STHX CHIL: YeM




CHIIbHEE HAKJIOH, TeM OOJIbIIe BEPOSITHOCTh OTEPH YCTOWYNBOCTH. BaxxHbIMU (pakTOpamHu, BIUSIOMIMME Ha YCTOHYHBOCTH,
SIBJISTFOTCSI BBICOTA IICHTpa Macc CyaHa, popMa KopIryca U pacipeaeieHue rpy3a.

Bonpoc Ne3

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

b) 3akon 'yka

¢) 3akon Oma

d) 3akon Bboitna-MapuoTta

IMpaBunbHEIT 0TBeT: b) 3akoH ['yka

Bonpoc Ne4

Kaxkoe ycTpoiicTBO peodpa3yeT MeXaHHIEeCKYI0 SHEPTHIO B 3JIEKTPUICCKYIO?
a) JlnHamo-MarmmHa

b) Tparcdopmarop

¢) AKKyMyJIsiTOp

d) Korgencatop

IIpaBusbHEIA OTBET: a) JJMHAMO-MaInHA

Bompoc No5

Kaxkue u3 mepeunciieHHBIX CBOMCTB XapaKTepHBI U (heppOMarHUTHBIX MAaTepHAIIOB?
a) Bricokas 31eKTponpoBoANMOCTD

b) CriocoOHOCTH COXPaHATh OCTATOYHYIO HAMarHUYEHHOCTh

¢) Huskas MaranTHas IPOHHUIIAEMOCTD

d) Hanmuuume momeHOB

IIpaBusbHbIe OTBETHL: b, d

Bompoc Ne6

Kakue BeTMUMHEI ABIAIOTCS OCHOBHBIMH ITapaMeTPaMH COCTOSIHHUS TEPMOANHAMUYECKOI CHCTEMBI?
a) Temneparypa

b) O6bem

¢) Maccogas nons

d) lapnenue

e) CkopocTb

IIpaBunbHBIC OTBETHL: a, b, d

Bonpoc Ne7
YcraHOBHUTE NPaBWIIBHYIO MOCIIEIOBATEIBHOCT CTa Ui JBH)KEHUS Tela, OPOILICHHOTO TOPU3OHTAIBHO ¢ HEKOTOPOil HaYanbHOH
CKOPOCTBIO.

1. Teno ABUKETCS PaBHOMEPHO BJOJb FOPU30HTAIBHON OCH.

2. Teno HauMHAET ABUTAThCA MOA AEHCTBHEM CUIIBI TSXKECTH.

3. Teno 1OCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opusoHTanbeHOE IBMKEHUE 3aMEJUIAETCS N3-3a CONPOTHUBIIEHUS BO3IyXa.

IIpaBusnbHas nocnenoBaTenbHOCTh: | >4 — 2 — 3

Bomnpoc Ne§

YcTaHOBHTE NOCIEA0BATEIFHOCTD ICHCTBHI IPH M3MEPEHIH 3JICKTPUIECKOT0 CONPOTHBICHHS PE3UCTOPa METOIOM aMIIepMeTpa 1
BOJIETMETPA.

1. IMoAKTIOYNTH UCTOYHUK MHUTAHUS.

2. W3MepuThs HanpsKEHHE Ha PE3UCTOPE.

3. IMoaxro4nTh Pe3UCTOp MOCIEAOBATEIBHO C AMIEPMETPOM U BOJIBTMETPOM.

4. W3MepuTh cuily TOKa B LICTIH.

5. Paccunrtath conpotuBieHue no 3akoHy Oma.

IIpaBunbHas nocnenoBaTenbHoCcTh: 1 -3 54 —2 — 5

Bompoc Ne9
YCcTaHOBHTE COOTBETCTBHE MEXy (PU3MUECKIMH BENMYNHAMH U UX CUMBOJIaMU B MexryHapoHoit cucteme exuauni (CH).
dusnueckas BeIUYMHA CumBon

a)Cmwia 1)F

b) Pabora 2) W

¢) MoHOCTh 3)P

d) Dnekrpuueckuii 3apsn 4 Q
[IpaBUIBHOE COOTBETCTBHE:

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0




YcTaHOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH SIBICHUSMH U YCTPOHCTBaMH, UCTIONB3YIOIIUMHE TH SIBICHUSL.
du3ndecKoe sIBICHUE VYcerpoiicTBo

a) DIEKTpPOMarHuTHasi MHAYKLIUSA 1) Tpanchopmatop
b) ®ortordpdext 2) Conmneunas Garapes
¢) Pezonanc 3) LC-konTyp

d) TepmoaneKTprUIECTBO 4) Tepmonapa
IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

Bonpoc Nel

O0®BsicHUTE, TOYeMy OeIIbIil CBET IPH MPOXOXKICHUH Yepe3 IPU3My pa3jiaraeTcs Ha ClieKTpaabHble IBeTa. Kakue mpuHINIB JeKat
B OCHOBE 3TOTO SIBICHUS?

Ortget: benbrii cBeT mpeacTaBiseT co00i cMech BceX BHIMMBIX IIBETOB CIIeKTpa. [Ipu MpoXoxIeHnH depes Mpu3My CBET
IPEIOMIIIETCS U3-3a Pa3IMYHON CKOPOCTH PACIPOCTPAHEHUSI KaXKA0T0 LIBETA B MaTepUae NIpU3Mbl. JTO SIBIIEHHE U3BECTHO KaK
Jucrepcus cBeTa. PaznuuHble JUIMHBI BOJH CBETa MPEIOMIISIIOTCS MO Pa3HBIMH YIIaMH, YTO IPUBOAUT K UX Pa3/eNICHUIO U
00pa30BaHMIO PaJyryl LIBETOB.

Bompoc Ne2

OnuiuTe Npouecc paJAnoakTUBHOIO pacnaia U 00bsICHUTE, KaKue BUbl PAIHMOaKTUBHOIO paciaja CylecTByoT. Kakue npotyKTel
00pa3yroTcs B pe3ysibTaTe KaXkKIoro BUa pacmana’?

OtBet: PamnoakTHBHEIA pacmag — 3TO MPOIECC CAaMOTPOU3BOJILHOTO TIPEBpAIICHUS HECTAOMIILHBIX sJIep B CTAOMIIBHBIEC TTyTEM
BBIOpOCA DJIEMEHTAPHBIX YACTUL] WM raMMa-u3inydeHus. CylecTByIOT TP OCHOBHBIX THIIA PaIHMOaKTHUBHOTO pacraja: anbga-
pacnan, 6era-pacmaj U raMMa-u3irydeHue. Aibda-pacnan IPUBOIUT K 0OPa30BaHUIO HOBOTO 3JIEMEHTA C MEHBITHM aTOMHBIM
YUCIIOM M YMEHBIIIEHHEM YHCiIa HeWTpoHOB. bera-pacman Brirtodaet TpancopMaiuio HeHTpoHa B TPOTOH HIIM MTPOTOHA B HEUTPOH
C BBIICTICHHEM MTO3UTPOHA HIIH AJIEKTPOHA COOTBETCTBEHHO. [ 'aMMa-n3IyueHre — 3TO BbIeNICHHE YHEPTUH B BUIe (POTOHOB
BBICOKO# HEpruu 0e3 M3MEHEHHs COCTaBa spa.

Bonpoc Ne3

Kakoii 13 nepeuncieHHbIX 2IeMEHTOB 00Ja1aeT HauOoJbILeil aTOMHON Maccoit?
a) Bonopon

b) enmid

¢) Yraepon

d) XKeneso

IMpaBunsHEIT oTBeT: d) XKeneszo

Bonpoc Ne4

Kakoii npubop ncnons3yercst a1 HabII0AEHHS 3a TIOBEACHNEM MUKPOYACTHUII, TAKUX KaK JJICKTPOHBI?
a) Mukpockon

b) LukaoTpoH

¢) DNEeKTPOHHBIA MHUKPOCKOIT

d) Pagmonokarop

IIpaBUIBHEINA OTBET: ¢) DIEKTPOHHBIH MUKPOCKOI

Bompoc No5

Kakue u3 mepeuncieHHbIX YCTPONUCTB UCTIONB3YIOT PUHITHITHL OTITUKH!?
a) JIazepsl

b) Pamapsr

¢) Teneckorbl

d) doroxameps!

IIpaBusibHBIE OTBETHL: a, C, d

Bonpoc Ne6

Kakue u3 nepedncieHHbIX YaCTHI] YHaCTBYIOT B SAEPHBIX PEaKIHAX?
a) DJIeKTPOHBI

b) ITpoToHbI

c) Helitponst

d) ITo3utpons!

ITpaBuibHEIE OTBETHL: b, C

Bonpoc Ne7

YcraHoBHUTE PABUIILHYIO MOCIIEA0BATEIBHOCTH COOBITHI MPU 00pa30BaHUHU PATYKHOTO CIIEKTpPA:
1. Benbiii cBeT momnagaer Ha MOBEPXHOCTH BOJBI.

2. CBeT npesioMIIIeTCs U OTPA)KaeTCsl BHYTPH KAaIlJld BOJBI.

3. CBeT BBIXOAUT M3 KaIUIM U pas3iiaraercsl Ha OTHEeNbHBIE 1IBETA.




4. UenoBek BUAUT pauyry.
[IpaBuiibHas IOCIENOBATENBHOCTD: | — 2 — 3 — 4

Bonpoc Ne8

YcTaHOBHTE MOCIEA0BATEIBHOCTD ATAINOB SAEPHOTO JICJICHUS:
1. BEICBOOOKICHUE SHEPIHU.

2. 3axBaT HEUTpPOHA ATPOM.

3. Pacnan sinpa Ha aBe yacTw.

4. O6pazoBaHrEe HOBBIX HEHTPOHOB.

[IpaBuiibHas TOCTIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEX/Y BUJAMH PaJIiOaKTHBHOTO paciiaja ¥ 00pa3yoIMUCs YaCTUIIAMH:
Bun pacmana OO6pa3yromuecs: 9acTHIIBI

a) Anbda-pacnan 1) ITosutpon

b) bera-pacnan 2) Anbga-yactuia

¢) l'amma-n3myderne 3) DeKkTpoH

d) Bera-mumoc-pacnan 4) T'amma-¢oroH
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—4)

d—-1)

Bonpoc Nel0

YcraHOBHUTE COOTBETCTBHE MEXKY (DU3MUECKMMHU SIBICHUSIMH M IPUMEPAMH MX UCIIONB30BaHUS:
®usnyeckoe sBICHUE [Mpumep ncnonb3oBaHUsA

a) dudpakmus ceera 1) CD/DVD-nmpourpsiarens

b) Anepusiit cunte3 2) ComHie

¢) PagnoaktuBHbII pacraf 3) ATOMHas 3JIEKTPOCTAHIUS
d) ®nyopecuiennuss  4) JIIOMHUHECHICHTHBIC JIAMITBI
IIpaBuibHOE COOTBETCTBUE:

a)—1)

b) — 2)

¢)—3)

d)—4)

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIINHE

TeopeTuueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIsIeT cO00 KOMIJIEKC BOIPOCOB HAa YCBOEHHE MPOMIEHHOr0 MaTepHuaa -
TEPMUHBI, OIIPEACTICHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acTH 00y4aromuiics, U KaXKA0To 3aaHus, (GOpMyIHpYeT NPABUIIBHEIEC C €70 TOYKH 3PEHUS OTBETHL.
3agaHue CUNTACTCS BHINOIHEHHBIM B TOM CIIyyae, €CIU JaHbl BEpHbIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM cilydae 3a7aHue
CUUTAETCS HEBBIIOIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMeHa 10 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAllpaBJICHHbIE Ha BBIIBICHHE BO3MOXXHOCTU IPAKTUUECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMEeH BBICTABIISIETCS C YUETOM PE3y/IbTaTOB BBIIIOIHEHUS TEOPETHUECKON U TPAKTHUECKOH YacTell B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMHI.

5 (oTaM4HO) >85 Bce 3aanus BHINOIHEHB B COOTBETCTBUH € TpEOOBAHUSMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xoporo) 75+84 Bce 3aaHus BBINOIHEHB! B COOTBETCTBUH C TPEOOBAaHUAMH, B 00BEME JOCTATOYHOM NI OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MIIH BBITIOTHEHO JBA 3a/IaHMS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YZOBIETBOPHUTEIHHO) 50+74 BrimonHeHO He MeHee IBYX 3aJaHHN B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe
JOCTaTOYHOM JUIs 00IEero ()YHKIIMOHUPOBAHUSI CHUCTEMBI

2 (HeyIOBJIETBOPUTEIIHHO) <50 BeimmonHeHO MeHee BYX 3aJaHHWil B COOTBETCTBHH C TPEOOBaHMSAMH, B 00BEMe

JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI
HroroBelii 6asut 3a 3K3aMEH BBICTABIISETCS TI0 OLIEHKE XYALIeH 4acTH. B CIOpHBIX ciyyasx IpenojaBaTelib BIpaBe 3a1aBaTh
YTOYHSIOIIUE BOIIPOCHI U JaBaTh JOMOJHUTENbHbBIE NPAKTHYECKUE 3aJaHHS.

MetoauKa OLICHKH 3a4€Ta 10 TUCIUILIHHE

3auer 1Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PaboThl CTYICHTA B TEUEHHE CEMeCTpa.

Metoanka OleHKH J1a00paTOPHBIX paboT

CTyIeHT MO/DKEH BBIIOIHUTD M 3aIUTUTH BCE Ta00paTOPHBIC Pa0OTHI, IPEIyCMOTPEHHBIC IPOrPAMMON TUCIIUILIHHBL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON IPHU YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB Ha HEe MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEICHHBIX B KOHIIE KaX/I01 paboThl B 1aOOPATOPHOM HPAKTHKYME, & TAK)KE BHIIIOJIHEHHS TECTOBBIX 3aJaHHI 110 TeME
paboThHI Ha YCMOTPEHHUE TIPETIOIaBaTeINeH.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue W3nmarenscTBO, TOI

Tpodumona Tauncus
MBanoBHa

Kypc ¢usnku: yae6. mocodue 11 HH)KEHEp.-TeXH. CIEIl. By30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Brnagucias
HNBanoBuy,
IIporononosa Huna

ITaBnoBHa

Ontuka. ®u3nka aToma: 1a00paTOPHBINA NPAKTUKYM 10 (PU3HKE

HoBocubupck: CI'YBT,
2016

JI1.3 [Buxkynos C. B.,
Curumos B. 1.,

Tpeiakuna E. T.

®dusnka: cCOOpHUK 3a7a4

Hosocubupck: CI'YBT,
2017

JI1.4 | C.B. Bukynos, B.1.
Curumos, E.T.
Tpsiakuna, A.C.

SIpocnaBuesa

®dwuznka: yued. mocobne

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
I'eopruesny, SxoBies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlaGopaTOpHBIi MPaKTHKYM IO MOJIEKYIISIPHOH (hM3UKe: IPAKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaToauit
I'eopruesuy, SkoBieB
Bnagumup
Huxonaesuu,
CurumoB Brnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxann HukomnaeBuu

JlabopaTOpHBII MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

Jlabopatopusi onTUKH W (HUBUKU
aToma - ydeOHas ayIuTOpHs st

AynuropHast nmocka; Komrmuiekt ydueOHoi Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JHH3bL, OIpeneneHue mokas3aTels MPelOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja00OpaTOpHBIX | TIOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jlasepa IIPU  [OMOIIH

3aHATHI mudpaknuoHHOW pemeTkn; OnpenesieHne KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.;, OmpeneneHne TeMIepaTrypsl packanéHHoro Tena; MccienoBanue
JMHEHYaTOro CIEeKTpa BOIOPOJIa U ONpeesieH sl MocTosHHON Punbepra

YuebHas ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MynmbTuMenuiiHoe o0OpyZOBaHHUE: MPOSKTOP

IIPOBEECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHbI), [TK (mepeHoCHOIT)

JIEKIMOHHOTO THIIA

TTomemenue s | Kommnekr  yuebnoit mebemn; I[IK — 10 mT., nogkimoueHHBIX K cetd "HHTepHer" u

CaMOCTOSATEIbHOM paboTHI | 0OOeCreUnBaIONIMX ~ JOCTYl B 3JEKTPOHHYIO  HMH(OPMAIMOHHO-00pa30BaTEIbHYI0  Cpemy

o0yJaronxcs YHuBepcuTeTa.




