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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

Xumus

2.2

JMCUUNINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHOMN IMCHUIIUHBI (MOAYJIfA) HEOOXOAUMO KAK
npealiecTByOLIee:

2.2.1

Be3omacHOCTE )XU3HENEATEIHLHOCTH

222

OO6mmmii Kypc 6€CIUIOTHBIX TPAHCTIOPTHBIX CUCTEM

223

[Ipuknannas MmexaHuka

224

3H€KTpH‘l€CKI/Ie HU3MEPCHUA

225

Teopus aBTOMaTU4ECKOIO YIIPABICHHUS

226

OJeMEHTHI 1 (I)yHKHI/IOHaJ'[BHBIe YCTpOﬁCTBa Cy}]OBOﬁ aBTOMAaTHKH

3. KOMIIETEHIIMA OBYYAIOIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-2: Cnocoden MNPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmemmceﬂepﬂble 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
HpO(l)eCCl/IOHaJILHOi;I ACATCJIbHOCTH

OTIIK-2.1: TlpumensieT hyHIaMEHTAIbHBIE MATEMATHIECKHE, ECTECTBEHHOHAYYHbBIC H OOLICHHKEHEPHBIC 3HAHHS B
poQeCcCHOHATBHON JeITENbHOCTH

| OIIK-3: Cnocoden MPOBO/IUTH U3MEPEHUSA U HaﬁJ’ll()IleHPlﬂ, OﬁpﬁﬁﬁTblBaTb U NMPEACTABJATH JKCIEPUMEHTAJIbHBIEC TaHHBIE

OIIK-3.1: Micnonb3yeT OCHOBHBIE METOJIBI M CPENICTBA IIPOBECHMUS SKCIIEPUMEHTAIBHBIX NCCIEOBAHNI, CHCTEMBI CTaHIapTH3AIN
u cepTaduKanuu

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEeH

3.1|3uars:
3.1.1| - ¢uznveckne OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIE MOHSATHSI, 3aKOHBI H MOJIENIN MEXaHUKH, SIEKTPHYECTBA 1 MAarHEeTH3Ma, KoJIeOaHWii U BOJIH, KBAHTOBOM

(bU3MKY, MOJIEKYJISIPHOM (DM3UKH U TEPMOJMHAMHKH, ONITUKH, aTOMHOHU M sIIEpHON (PU3HKH;

3.1.3 |- METOABI TEOPETUUECKOTO U IKCIIEPUMEHTATBHOTO UCCIETOBAHUS B (PU3HKE.

3.2 | Ymerh:
3.2.1 | ucionp30BaTh (U3UIECKUE 3aKOHBI P aHATIM3€E M PEIICHUH IPOoOIeM MPohecCHOHATBHON NeSTENbHOCTH

3.3 | Biagers:
3.3.1 | meTogamu npoBeneHMsT PUIMIECKUX U3MEPEHNUIT, METOJaMU KOPPEKTHOH OLIEHKH ITOTPEIIHOCTEH P NPOBEICHUN

(U3IYECKOTO SKCIIEPIMEHTA.
4. CTPYKTYPA JUCHUIIJIMHBI (MOY JIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jluteparypa | IlpIlo
3aHATUSA / Kvpe AroT
Pazgen | Paspes 1. OCHOBBI MeXaHUKH
Jlex Kunemarnxka /JIex/ 2 4 JI1.1J11.4
Cp Kunemartuka nocTynaTeabHOIO U BpalaTelbHOTO JBHKEHUS 2 6 J1.4
MaTepHalNbHOIl ToUkH U TBepaoro Tena. /Cp/
Jlab OCHOBBI METO/I0B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 2 4 JI1.4 J11.6
BenmuuH. OnpejeneHne INIOTHOCTH TeJl PaBUiIbHOH (popmbl. /J1ab/

Jlek Junamuka /Jlex/ 2 6 J1.1J11.4




JIab Omnpenenenue yCKOPEHHs CHIIBI TSKECTH 110 criocoly beccenst. 10 J1.4J11.6
OmnpeneneHue MOMEHTa HHEPIIMU MaXOBOTO KoJleca JHHAMHYCCKUM
MeTonoM. V3ydeHrne OCHOBHOTO 3aKOHA JIMHAMUKH BPAIIaTeIILHOTO
JBIDKEHMSI ¢ ToMonIbio MasitHrka ObepOexka. /J1ab/
Cp JlMHaMuKa MoCTyNnaTeabHOrO IBIDKCHNUS Tesl. OCHOBHBIE TEOPEMBI H 6 1.4
3aKOHBL. J[MHaMKKa BpalaTelbHOTO JBHKCHUS TBepIoro tena. Paborta u
sHeprus B Mexanuke. /Cp/
Jlex MexaHnnueckue KoieOanus U BOJHBI /JIek/ 4 JI1.1J11.4
Cp T'apmoHneckue xonebanus. 3aTyxaromue konedbanus. CroxeHue 4 JI1.4 J11.6
konebanuii /Cp/
HKP Texymmuit korTpons /MKP/ 2
Paznen | Pa3zpest 2. OCHOBBI MOJICKYJISIPHOM (pU3UKH
Jlex MonekynsapHo-KuHeTHIecKas Teopus /JIex/ 4 JI1.1J11.4
Cp MonekynsapHo-kuHeTnueckas Teopus OCHOBHOE ypaBHEHHE 10 JI1.4
MOJIEKYTIPHO-KUHETUIECKOW TEOPUU HICATLHOTO Ta3a. DIIEMEHTHI
cratucTikl Makcseiuia u bonbeimana. /Cp/
Jlex OCHOBBI TepMOJMHAMUKH /JIeK/ 6 JI1.1J11.4
JIa6 H3MepeHune UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa M KO3 duimeHTa 6 JI1.4 JI1.5
[Tyaccona o ¢a30BbIM cooTHOIIEHHAM. OnpeieieHie OTHOIICHUS
YAETBHBIX TEIUIOEMKOCTEH BO3/yXa, H3MEPEHHBIX IIPH TIOCTOSTHHOM
JaBJICHUH U MTOCTOSTHHOM 00beme metonom Kitemana u Jlesopma /J1a6/
Cp OCHOBBI TEpMOJIMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 10 JI1.4
tepMoanHaMuKku. TeruroBeie MammHs! /Cp/
HKP Texymit kouTpons /UKP/ 4
Paznen | Pa3zpen 3. DuexkTpomarHeTusm
Jlex Onektpocraruka /Jlex/ 4 JI1.1J11.4
Jla6 HccnenoBanue snekrpocrarundeckoro mnoiist. Onpenenenne eMKOCTH 8 JI1.4J12.1
KOHJICHCAaTOPOB METOAOM OATICTHYECKOTO TanbBaHOMeTpa /J1ab/
Cp Onexrpocrarndeckoe noine. HanpsxenHocts ¥ norennuan. [lpuanun 10 JI1.4
cynepno3uuuu. [Ipumenenue teopemsl ['aycca quid pacuera
ANMEKTPHYECCKUX TOJIEH. DIIEKTPOEMKOCTb YeJHHEHHOTO IIPOBOIHUKA U
IUTOCKOTO KOHJEHCAaTOpa. DHEPIHs 3IeKTpocTaTndeckoro mois /Cp/
Jlex OnexrpoauHamuka /JIex/ 4 JI1.1J11.4
JIa6 M3mepenune cOpOTUBIICHUS U OTIPEIETICHHUE YIEIbHOTO COMTPOTHUBICHUS 6 JI1.4J12.1
npoBoxaHuKa. /J1a6/
Cp OnexrpoauHamuka. [locrostaublii Tok. 3akonsl Oma. K.IT.J[. nctounnka 20 1.4
noctostnaoro Toxka /Cp/
Jlek Marnutoctatuka. MarHuTHas HHIyKIus /JIex/ 6 JI1.1J11.4
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 20 JI1.4
Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxenue 3apsKeHHbBIX
4acTuIl B MarHuTHOM mofe /Cp/
JIab Omnpenenenue ropU30HTATBHON COCTaBISIONMIEH HAIPSKEHHOCTH 6 1.4
MarHutHoro moist 3emun. HceienoBanue MarHuTHOTO nons. /J1ad/
Cp Marnutnas uaaykuus. Teopus Makcgemia. SIBjieHue 3IeKTpOMarHUTHON 10 JI1.4
naaykund. CamonHaykuua. MHAYKTHBHOCTh. DKCTPATOKU 3aMbIKaHUS U
pa3MbIKaHUS MEKTprUeckoi menu. KonebaTenpHbINH KOHTYP.
DnekTpoMaruuTHbIe Konebanusa /Cp/
HKP Texymuit kouTpoas /MKP/ 2 J1.4
Paznen | Paszgen 4. OnTuka
Jlex ®duznueckas ontuka /JIex/ 6 JI1.1J11.4
Cp OCHOBHBIE 3aKOHBI FT€OMETPUUECKOil onTuku. MHTepdepeHius u 10 1.4
mudpaxkius cBeta. [Tomsipusanus ceeta /Cp/
J1a6 Onpeernenne rraBHOro (POKYCHOTO paccTosHUS TUH3. OnpeencHue 10 JI1.2 J11.4
IoKa3aTeJiel MPEeTIOMIICHHS JKUIKOCTEH ¢ TOMOIIBIO pedhpakToMeTpa
A606e. OmpeneneHue ATUHBI BOJHBI H3Ty4EHHS J1a3epa IpH MOMOIIT
TU(PPaKIMOHHON perieTku. /J1ab/
Jlek KsanroBas ontuxa /JIex/ 6 J1.1J11.4
Cp KBanTOBas onTHka 3aKOHBI TEIUIOBOTO M3nydeHus u Goroaddexra /Cp/ 20 J1.4
JIa6 OmnpeneneHue TeMIepaTypbl pacKajJeHHOTO TeJla ONTUYECKUM 2 JI1.2 J11.4
MetonoM. /JIad/
HKP Texymmuit korTposs /MKP/ 2




Pazgen | Paspen S. ATtomHas u saepHas Gpuznka

Jlex Crpoenue aroma /JIex/ 3 4 JI1.1J11.4

Cp Crpoenne aroma KBanToBast mpuposa cBeTa 1 BOIHOBEIE CBOIICTBA 3 20 J11.4 0
vactuy /Cp/

JIa6 I'pagyupoBka MOHOXpOMATOPA IO CIIEKTPY UCITYCKAHUS aTOMOB PTYTH. 3 4 JI1.4 JI1.5 0
HVccnenoBanne CIEKTPOB UCITyCKaHMS BOJIOPOA M OIIPEAeIICHIe
noctostaHoM Punoepra /J1a6/

Jlex SAnepnas dusuxa /Jlex/ 3 2 J1.1J11.4 0
Cp SAnepHas ¢u3uka 3aKoH pagIMoaKTHBHOTO pacnaia. SnepHsie 3 18 JI1.4 JI1.5 0
peakuun /Cp/
UKP Tekymuit konTposs /MKP/ 3 2 J1.1J11.3 0
1.4

5. COAEP)KAHME AVNCLUILINHEBI (MOAYJIST)

Paznen 1. OCHOBBI MEXaHUKH

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 paJyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTeHIHATbHOE ycKopeHns. Kiaccnukamus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHSA Macchl M cuibl. BUbpl Cuil B MEXaHUKE: TPEHUS], YIIPYTOCTH U TAroTeHus. Miynsc Tena.
Wmmynbc cunel. BHelHie 1 BHyTpeHHHE CUITBL. 3aKOH COXpaHEHHs UMITYJIbCa MEXaHU4eCcKoi cucteMsl. LleHTp Macc (LeHTp
WHEPINH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABIKCHHS.

PaboTa mocTOSHHOM U IepeMeHHOH CHUIIbL. BeipaxkeHHe pabOThI CHIIBI Yepe3 KPHUBOIHHEHHbINH HHTerpal. MOIHOCTE. DHEprus Kak
YHHBEpCaJbHasi Mepa pa3INIHbIX (OPM JIBIKCHUS U B3auMoaeiicTBus. KnHeTndyeckas SHEprus MEXaHHUECKOH CHCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMIEeCKOH SHEPTUH 1 €T0 CBA3b C OJHOPOJHOCTHIO BPEMEHH. Y 1ap aOCOMIOTHO YIIPYIUX U HEYIIPYTHX Tell.
MoMeHT HHEepIUU TBEPAOTO TelIa OTHOCUTENBHO och. [Ipumeps! ero BeruncieHus. Teopema LllTeitnepa. MomerT cunbsl. OcHOBHOE
ypaBHEHUE JMHAMUKHU BPAIIAaTEIbHOTO ABMKEHHS TBEPJOT0 Tea OTHOCHTENIFHO HEMOABMKHOM OCH. 3aKOH COXPaHEHHs MOMEHTa
UMITYJbCA U €T0 CBA3b C H30TPOIMHOCTBIO IPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroreHus. [loTeHnManbHas 3HEprus MaTepUaIbHON TOUKY BO BHEIITHEM CHJIOBOM II0JIE U €€ CBSA3b C CUJIOH,
JEeHUCTBYIOMIEH Ha MAaTEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOM S9HEPTUHU U €T0 CBA3b C OJJHOPOJHOCTHIO BPEMEHH.
JlaBneHue B )KMIKOCTH U ra3e. EnnHuie! n3Mepenus AaBneHus. 3akoHsl [lackans u ApxumMena. TeueHue uneanbHol KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxkca. KoagpuuueHT BI3KOCTH U METOJIBI €T0 ONPEeACTICHUSI.

Tema 1.3. Mexanudeckue KoeOaHus ¥ BOJTHbI

I'apmoHnueckue KonebaHus U UX XapakrepucTuky. JuddepeHunanbHoe ypaBHEHHE TapMOHNYECKUX KosteOanui. [TpyKHHHBIH,
(u3MUecKnit 1 MaTeMaTHIECKUI MasTHUKH. DHEPTHs TapMOHIYEeCKHX Konebanuii. CliojkeHne rapMOHNYECKIX KOJIeOaHu OTHOTO
HaIpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CroxxeHHs: B3aUMHO NEpPIEHIUKYIApHBIX Kosebanuid. ®urypsl JInccaxy. 3aTyxaromue 1 BbIHYXACHHbIC KoaeOanus. PesoHaHc.
BonHoBBIE iporiecchl. MexaHn3M 00pa30BaHUs MEXaHWIECKHX BOJH B YIIpyroii cpexe. [IpononpHbIe U IOIIepeYHbIEe BOIHEL.
YpaBHEHHE IIOCKOH Oerymei BOTHBL JIMHA BOIHBI I BOJTHOBOE YHCIIO.

Paznen 2. OCHOBBI MOJICKYIIAPHOH (DU3HKH

Tema 2.1. MonekynsipHO-KUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UACANBHBIX ra30B. YpaBHeHue Knaneiipona-Menneneesa. OcnoBaoe ypaBuenue MKT uaeanbHbIX ra3os.
CpenHsis KHHETUUECKasi SHepIrus MoJeKyll. MoeKynIpHO-KUHETUIECKOE TOJIKOBaHHE aOCOIIOTHON TeMIepaTyphl.

DJeMeHTHI CTaTUCTHYeCKOH (pr3nku. 3akoH MakcBema IJ1s pacipeiesieHHsT MOJISKYIT HICaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonsimana 1 pacpeeIeHUs 9aCTHI] BO BHEIITHEM ITOTEHIUAIBHOM Hone. CpegHee J9ucio
CTOJIKHOBEHHH U CpelHss JUIMHA cBOOOIHOTO pobera MoJIeKyil.

OmnpbiTHOEe o6ocHOBaHue MKT. Tuddys3us, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl dPuka, Pypbe n HproToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sneprus. Yucino creneHeid cBOOOAb MOIEKY. 3aKOH paBHOMEPHOT'O pacpeIeICHHUs SHEPTHU IO CTENEHSIM CBOOOIBI.
ITepBoe Havaso TepMonuHaMuKy. PaboTa rasa npu n3MeHeHHH ero oobeMa. TermIoeMKoCTh MaKkpocucTeMbl. MousipHast
TETIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICAIFHOTO Ta3a OT BU/IA Iporiecca. [IpuMeHeHne mepBoro Hagaiga TePMOIMHAMUKH K
m3omnponeccam. AnuabatHslii mponecc. YpasHenue Ilyaccona.

Kpyrossie nponeccel. Obpatumsbie 1 HeoOpaTuMble mporecchl. Lukn KapHo u ero x.mm.j. uist uaeansHoro raza. Bropoe nauano
TepMoArHAMUKH. [loHsATHE 00 SHTPOITHH, €€ CTATHCTHIECKOE TOTKOBAHHE.

CuJIbl ¥ IOTEHIMATBHAS SHEPTHS MEXKMOJIEKYISIPHOTO B3aMMOICHCTBHS. DPPEKTHBHBIN AUaMETP MOJIEKYJ. YpaBHeHHe BaH-1ep-
Baanbca. ®a3oBsle nepexons 1 u 2 poxa. Kputnaeckoe cocrosuue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHHUH
BemiecTBa. IloBepxHocTHOE HaTsDKeHHe. CMauuBaHue. KanwuisipHble sIBICHUS.

Pa3nmen 3. DnexTpomMaraeTu3M

Tema 3.1. DnekrpocTaTuka

3akoH Kynona. HanpskeHHOCTB M CHJIOBBIE JTMHHH HAMPSKEHHOCTH dJIeKTpHdeckoro nois. [IpuHnun cynepnosunun
anekTpudeckux noiueil. Ilpumep pacuera HaNPsSKEHHOCTH MOJIS, CO31aBaeMOU CUCTEMO 3apsAa0B. [10Tok BEKTOpa HANPSKEHHOCTH
anekTprueckoro nons. Teopema Octporpaackoro-I'aycca




PaboTa cuit aMeKTpHUUecKoro Mois Mo MepeMenIeHuro 3apaaa. L{upkysinus BeKTopa HaupsbkeHHOCTH. [loTeHnuanbsHbIH XapakTep
3NIEKTPOCTaTHYECKOro nous. [ToTeHIuan aneKTpUYECKoro nosi. DKBUMNOTEHIMANbHbIE MOBEPXHOCTH. CBsI3b MOTEHIHANA C
HaNpsDKEHHOCTBIO MOJIA. DJIEKTPUYECKOE N0JIE B JUANNEKTPUKaX. TUIIBI IUAIEKTPUKOB. Buabl nonspuszanuu. Bekrop nongpusanuu.
IIpoBOAHNKH B 3IEKTPOCTATHUECKOM MOJIE. DIEKTPOEMKOCTE MpoBoAHNKA. KoHeHcaTops! 1 ux BuAbl. PopMyiia IIOCKOTO
KoHzeHcaTropa. CriocoObl COeTMHEHUST KOHACHCATOPOB B OaTapero. DHeprus deKTpocTaTudeckoro most. O0bEMHas MIOTHOCTD
SHEPTHH.

Tema 3.2. DnekrpoauHaMuKa

IocTosHHEIN 2nekTpuueckuit TOK. Bunbl Hocutenei 3apsaa B pa3nuuHbix cpefax. Cuma Toka. Bekrop mrorHocTH Toka. 3J1C
UCTOYHMKA ToKa. 3akoH OMa /715 ydacTKa U noaHoi nenu. ConpoTuBieHre U IPOBOJUMOCTb IPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT CONpoTUBICHUH NPU Pa3IUYHBIX BUAX COCAUHEHHM.

PaboTa 1 MOITHOCTSH 3MMeKTpUUecKoro Toka. 3akoH Jxoynsa-Jlenma. [Ipasmna Kupxroga n npuMeHeHne 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 nouie. [IpuHnun paGoTsl anekrpoasurarens. 3akoH buo-Caapa-Jlamnaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noJel (IpsIMOro 1 KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBYS IapaJlUIeIbHBIX TOKOB. 3aKOHbI AMIiepa. [IBHKEHHE 3apsKCHHBIX YaCTULl B MArHUTHOM nose. Cuina
Jlopenua. Hupkymsiuus Bextopa H u B. 3akon noinoro Toka. MarHutTHoe nojie cojieHouaa U Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykiuu. Teopema ["aycca s monst B. [lotok BekTopa B uepes conenous.

Tema 3.4. MarnutHas uaaykuus. Teopust Makcsenna

Paborta o epemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJIEKTPOMAarHUTHas HHAYKIHA. 3akoH Papajes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHMs 3Heprui. IIpasuno Jlenna. SIBnenue camounaykuuu. MHIykTHBHOCTE KOHTYpa. DJ1C
caMOMHAYKIMH. B3anMuas mHIyknmsa. MarauTHOE 1oJie B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKH), UX
¢u3mueckas npupona. HamaramaeHHOCTh. MarHutHas IpoOHHIAeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiuta. Tok cMeneHus.
YpaBuenust MakcBesuia B uHTerpaibHoil ¢opme.llonarue o nepeMeHHOM Toke. OMUUECKOE, peaKTHBHOE (EMKOCTHOE U
UHIYKTHBHOE) ¥ MOJHOE COMPOTHUBJIECHHS LIETTU IEPEMEHHOro Toka. 3akoH OMa [UIsl LielH IePEMEHHOT0 ToKa. MOLIHOCTB,
BBlJIEIIsI€Mas B LIENIU IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC Kosebanus. ['apMoHIUeCcKHe, 3aTyXaroIe U BRIHYKAeHHbIe koneOanus. [IoHsTHe 0 pe3oHaHCe.
OneKTpOMarHUTHBIE BOJIHBI U UX cBoiicTBa. IlIkasna aneKTpOMarHUTHBIX BOJIH.

Paznen 4. OnTuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx ¢usuyeckuii cmbici.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkerus. CBeToBoasl. Chepudeckue 3epkana. Dopmyna 3epkana. [loctpoeHne H300paskeHMHA.
Tonxkwue nun3bl. @opmyna nuH3bL [TocTpoeHne H300paxKeHHH.

BonHoBas 37€KTpoMarHuTHas mpupoja csera. KorepeHTHOCTh 1 MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. Bpemst u qnnHa
KorepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTepdhepernus ceeta. Meros! HabmroneHns naTepdepeHnnu ceera. Pacuer
uaTepdepernun B onbite FOHTa. MIHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIMIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [Ipumenenne uuTeppepeHiny B HayKe U TEXHHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadgudeckoe ucciemoBaHue CTpyKTypBI
kpuctamioB. [TonsTre o ronorpaduu.

IMonapuzanus ceera. EcTecTBeHHbIH 1 noasipu3oBaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKEHUU U
IIPEJIOMJICHUM Ha IPpaHulle ABYX AUAJIEKTpUKOB. 3akoH bproctepa. J[BoitHoe myuenpenomienue. Ilpuzma Hukouns. Ilonspounst u
HOJAPHU3AI[IOHHBIC IPU3MBIL.

HckyccTBeHHas ontudeckas aHusorponusa. I dextsl Keppa u @apanes. Ontuuecku akTUBHBIE BellecTBa. JJucnepcus ceera.
DeMeHTBI AEKTPOHHOM Teopuu aucnepcuu ceera. [lornomenue (abcopOuus) ceera. 3akoH Byrepa.

Tema 4.2. KBanrtoBas ontuka

TemnoBoe U3TydeHHE U €T0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpimana.
Pacnipenenenune sHepruy B CIEKTpe aOCOIIOTHO YEPHOTO Tena. 3akoH cMeleHus Buna. dopmyna Penes-/xunca.

Senenue pororddexra. Bremmnuit potorddexT n ero 3akonsl. @oToHEL YpaBHeHNE DifHIITEIHA [UT BHEIIHETO (hoTodddeKTa.
Macca n umnynsc ¢ortoHa. J{aBnenne cBera. OnbiTel JleOenena. Jazeps!, mpuHINN JEUCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pa3nen 5. AToMHas u siiepHas pu3uKa

Tema 5.1. Ctpoenue atoma

Mopenu aromoB Tommicona u Pesepdopaa. DMmupraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAaHUS U HOTTOIIEHHS aTOMOB.
®opmyna Punbepra. JInneiuarelii criektp aroma Bojopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHUE KOPITYCKYIISPHO-BOTHOBOTO Jyaji3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBIeHHE KOPITYCKYIIPHO-BOITHOBOTO JyaJli3Ma CBOICTB MaTepuu. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpéaunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

[Mocrynartst bopa. BopoBckast Teopust atomMa BOZOpO/a U BOJOPOJOIOJ00HOr0 HOHA. ATOM BOJOPO/Ia B KBAHTOBOM MEXaHHUKE.
KBanrtossle uncna. CriuH anekrpoHa. CriuHoBoe kBaHTOBOE uncio. [Tpunnun Iaynu. Pacipenenenue 31€KTpOHOB 10 COCTOSTHUSIM.
Tema 5.2. SAnepnas puzuka

PentrenoBckue cnekTpsl. 3akoH I'. Mo3znu. [ornomieHne, CHOHTaHHOE U BBIHYXKJEHHOE n3nydenue. ITonatie 06 ontuueckux
KBAaHTOBBIX r'eHepaTopax (1azepax). Pasmep, cocras u 3apsix aToMHOTO siipa. MaccoBoe 1 3apsitoBoe uncia. Jleekt Maccsl u
SHEprus CBsI3U Aapa.B3aumoselicTBie HYKIOHOB U IOHATUE O CBOMCTBAX U MPUPOJE ANEPHBIX cuil. Monenu siapa. PanuoakrusHoe
U3Ty4eHHE U ero BUJIBL. 3aKOH PaJlMOaKTUBHOIO pacnaja. 3aKOHOMEPHOCTH U IPOUCXOXKIEHHE anb(a, OeTa - U raMMa-H3IIydeHus




aTOMHBIX sifiep.IloHsATHE O AAEPHBIX peaKUUsIX U UX OCHOBHBIX THIAX. MICKyCCTBEHHAs paMOAKTUBHOCTD. JlelieHHe TSKENbIX sSAep.
Llennas peakuus nenenus. [lonstue o sinepHoi sHepreTuke. Peakuns cuHTe3a aToMHBIX saep. [Ipobiema ynpasiseMbIx
TEPMOSACPHBIX peakIii. DIeMeHTapHbIe YacTHIE. VX Kitaccupukanus.

6. POHJ OLIEHOYHBIX CPEJCTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padboT
BLI]'IOJ'[HE:HI/IC CaMOCTOATCIIBHBIX pa60T
DK3aMeH

6.2. TeMbI MUCbEMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

OIIK-2: CiocobeH mpuMeHSTh eCTeCTBeHHOHAYYHbIE M O0IICHHKEHEPHbIC 3HAHNS, aHATHTHYECKIE METOIBI B ITPO(EeCCHOHANBHOM
JeSTEIbHOCTU

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OO0bsicHUTE, TOUEMY ITPU JBIKECHUH KOPaOiIsd BO3HUKAIOT Kosiebanus Kopiyca. Kakue BHelHne U BHyTpeHHHE (aKTOpbl MOTYT
BIIMATH HAa aMIUIATYLY M 9aCTOTY 3THX KoJieOaHMHH?

Otser:

Konebanus kopmyca Kopabist BOSHUKAIOT U3-3a BO3JEHCTBUS BHEITHUX CHJI, TAKMX KaK MOPCKHUE BOJIHBIL, BETEP U TEUEHHS.
BHyTpeHnHme (GakTopsl, BKIIOYas KOHCTPYKINIO KOPITYca, pacipeieieHHe Harpy3KH U paboTy MEXaHH3MOB, TaK)Ke HI'PAFOT POJIb.
BHemHMe cHITbI 3aCTaBISAIOT KOPabiIb K0JIe0aThCsl B BEPTUKAIFHOM U TOPU30HTAIBHOM HAIIPABICHHUAX, YTO CO3AaeT AUHAMUYCCKHE
Harpy3ku. AMIUIMTYZIa M 4acTOTa KojieOaHHii 3aBUCST OT pa3Mepa U GOpMbI KOpaldiisi, TITyOHHBI MOPS, TIOTOIHBIX YCIOBHMA U
COCTOSIHUSI BOJHOM MOBEPXHOCTH.

Bompoc Ne2

OO0BsICHUTE, KaK OCYILECTBISIETCS YIPaBICHHE CYTHOM B YCIOBHSX OIpaHMUYEHHON BUIMMOCTH. Kakne TeXHOIOTHMN U HHCTPYMEHTBI
MPUMEHSIOTCS JUTS 00ecTIedeH s 0e30ITaCHOCTH TUTaBaHUs ?

Ortser:

VYpasiieHue CyJJHOM B YCIOBUSIX OTPaHUYEHHOH BUIMMOCTH TPEOYET UCIIONB30BaHUS CIICIMAIbHBIX HABUTALMOHHBIX
MHCTPYMEHTOB U TEXHOJIOTHH. Pajap mo3Bossier 0OHapy XUBaTh NPEISITCTBHS U APYrUe Cy/ia, XO0I0Th 00ECIICYNBAIOT ONPEACIICHUE
riryOuHE! 1 penbeda nHa, a GPS-crcTeMBl IpeocTaBIsIOT TOYHYIO HHYOPMAITHIO O MECTONONIOKEHAH. ABTOMAaTH3NPOBAHHEIC
CHCTEMBI yIIPaBICHHUS IOMOTAIOT MOAEPKHUBATh KypC U U30eraTh CTONIKHOBEHHUH. Bee 3Tu cpencTBa MOBHIMIAIOT 6€30I1aCHOCTh
TUIABAaHUS] 1 MUHUMU3HUPYIOT PUCKH aBapHHHBIX CHTYaIHH.

3aKpLITI)Ie BOIIPOCHI C OTHUM MPABUWIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3ak0H omnuchIBaeT ABMKEHUE Tella MO0/l BO3/ICWCTBUEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) Bropoti 3akon Hetorona

c¢) Tperuii 3axon HeroToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBuibHbIi 0TBET: b) Bropoii 3akon HeioToHa

Bompoc No4

Kaxkoit nmpubop ucnoms3yercs A U3MEPEHUs] CKOPOCTH 3BYKa B Bozie?
a) ['maponokaTtop

b) OxonoT

¢) Conorpad

d) Jatuuk naBieHus

[IpaBunbHbIi 0TBET: a) ['MaposokaTop

gaKpLITI)Ie BOIIPOCHI C HECKOJIBKUMU MTPABUIIbHBIMU OTBETAMU

Bomnpoc Ne5

Kaxkue (axTops! BIUSIOT Ha CTAaOMIFHOCTE CyJJHA HA Boxe?
a) ®opma Kopiryca

b) Pactipenenenue rpy3os

¢) Bricora nHamBogHOTO G0pTa

d) I'mybuna ocagku

[IpaBunbHBIC OTBETHL: @, b, ¢, d




Bompoc Ne6

Kakue ycTpoiicTBa HCIONMB3YIOTCS U U3MEPEHUS TapaMeTPOB MOPCKOH cpetbl?
a) TepmomeTpst

b) JaTuuku conénoctu

c) PJIIC

d) CniyTHUKOBBIE IPUEMHUKH

IIpaBusbHBIE OTBETHL: a, b, ¢, d

BOHpOCBI Ha YCTAaHOBJICHUEC MMOCJICAOBATCIBHOCTH

Bomnpoc Ne7

YcTaHOBUTE NPAaBUIIbHYIO OCIE0BATENBHOCTD 3TANOB JBMXKEHUS CYAHA B LITOPMOBBIX YCIIOBUSAX:
1. OrLeHKa MOTOIHBIX YCIOBHI.

2. IMpunatue Mep mo obecrnedeHHI0 6€30MAaCHOCTH AKHIaXKa U Ipysa.

3. YcTaHOBKa MapyCHOIO BOOPYXKEHMSI WM BKJIIOUEHHE JBUraTeseH.

4. HaGmionenue 3a n3MEHEHUSMH TOTOJIBI.

IIpaBunbHas nmocnenoBaTrenbHOCTh: 1 — 3 — 2 — 4

Bompoc Ne§

YcTaHOBHTE MTOCIEAOBATENIFHOCTE 3TAIIOB IIPOBEICHNS MAHEBPOB IS IIIBAPTOBKH CY/IHA!
1. Be160p MecTa CTOSIHKH.

2. IMoaroroBka 000OpynOBaHHS U KOMAHJBL.

3. [Moxxon x mpuyaiy.

4. BeinonHeHne MBapTOBOYHBIX ONEPALUL.

IIpaBusibHas MoCnen0BaTENbHOCTD: | — 2 — 3 — 4

Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBHE MKy THIIAMH BOJH M UX XapaKTePUCTHKAMHU:

Tun BoIHBI XapaKTepucTHKa

a) [lonepeunsie 1) KonebGanus gactull neprneHANKYISIPHO HANPABICHUIO PacpOCTpaHEHUs
b) IIpononsuble 2) Konebanus 4acTuIl BOJIb HANPABICHUS PacIpOCTPAHCHUS
¢) Crosrane 3) OGpa3yroTcst IpH HATOKCHUH JBYX BCTPEYHBIX BOJIH

d) Yopyrue 4) Tlepenatot sHepruo 0e3 MepeHoca BemecTBa

ITpaBuIIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bomnpoc NelQ

YcTaHoBHUTE COOTBETCTBUE MEXY GU3HUECKUMH BEJIMYMHAMM U X eIMHULIAMHU U3MEpeHus: B MeXIyHapOoJHOM cucTeMe eIMHHUIL
(CH):

duznyeckas BeJIMYHMHA Enununa uzmepeHus
a) Cwia 1) HeroToH

b) Pabora 2) Ixoymb

¢) MomHocTs 3) Barr

d) DOueprus 4) xoynb

[IpaBunbHOE COOTBETCTBUE:

a) — 1)

b) —2)

c)—3)

d)—4)

3 cemectp

OTKpBITHIE BONIPOCHI

Bompoc Nel

OO0bsICHUTE, KaK MOJISPU3aLUs CBETA IPUMEHSIETCS B CYZOXOACTBE, OCOOCHHO B YCIIOBMSX IUIOX0H BuauMocTH. Kakue
MPENMYIIECTBa JaéT HCIO0JIF30BaHHE TTONIIPU3AIMOHHBIX (QHIBTPOB?

OrtserT:

[Monsipu3anys cBeTa NCMOIB3YESTCS ATl YMEHBIICHUS! OJMKOB M YIy4IICHHS BUAUMOCTH B YCIOBHSX SIPKOIT COTHEUHOH 3aCBETKH HIIN
OTpaXEHHOTO CBeTa OT BOAKL. [10yIIpH3aTOPHI MPOIYCKAIOT CBET TOJIEKO OJJHOTO HAIIPABIECHHS, OJIOKUPYS OCTAJbHBIC, YTO CHIKACT
WHTEHCHUBHOCTH OJINKOB. DTO OCOOCHHO IIOJIC3HO VISl MOPSKOB, ITO3BOJISS BUAETH OOBEKTH HA TOPU30HTE WK B BoJEe OoJiee IETKO.
[Monsipu3aTophl TakXke MOMOTAIOT Pa3IMyaTh L[BETA U KOHTPACTHOCTh OOBEKTOB, YJIy4llas o0liee BOCHPHATHE OKPYKaloIeH




00CTaHOBKH.

Bonpoc Ne2

OOBsicHUTE, KaK IPOUCXOINT JENICHUE AAep ypaHa B sAepPHBIX peakTopax. Kaxue Mepsl IpHHUMAOTCS I KOHTPOJIS IIEITHOH
peaxkimy ¥ MpeJoTBPALICHUS aBAPUIHBIX CUTYalui?

OrtserT:

Jlenenue spep ypaHa IPOUCXOANT ITyTEM 3aXBaTa HEHTPOHOB AAPaMH ypaHa-235, 4TO MPUBOAMT K MX PacIICIUICHHIO Ha aBa Ooiee
NETKUX SApa U BEICBOOOXKICHUIO SHEPTUH. B pe3ynpraTe peakunu Takke BBIICISIOTCS HOBbIE HEHTPOHBI, CTIOCOOHBIC BBI3BATH
JanbHelee aenexue. s KOHTPOIIS LEMHONW peaKIUy UCTIONb3YIOTCS YIIPABIAIOIINE CTEPKHHU, MOTIONIAI0NINE H30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, TPEIOTBPALIAIOIINE [IeperpeB peakTopa. J[omoTHNTebHEIE Mephl 0€30ITaCHOCTH
BKJTIOYAIOT PE3ePBHBIC ICTOYHUKH MICKTPOIMHUTAHUS U 3AIIUTHBIC Oaphepsl IS CACPKUBAHUS PAIHOAKTUBHBIX BEIIECTB.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii Tun u3ny4eHus oopa3yercst py aHHUTHIISIAK Haphl SJIEKTPOH-TI03UTPOH?
a) Anbda-usnydeHne

b) bera-u3nyuenne

¢) NamMma-uznydenue

d) UudpakpacHoe uziydeHne

[IpaBunbHENA OoTBET: ¢) ["aMma-u3rydeHne

Bompoc Ned4

Kaxoit MeTox ucrob3yeTcs AIs ONIpeAeIeH s CTPYKTYPhI KPHCTAIIOB?
a) Pertrenosckas mudpaxmms

b) DnexTpoHHAs MUKPOCKOIIHS

¢) Macc-cniekrpomeTpus

d) Kanopumerpus

IIpaBunbHEIA OTBET: a) PeHTreHOBCKast AU pakius

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kakne MeTombl HCHIONIB3YIOTCS JUIsl OOHAPYKEHUS PAMOAKTUBHBIX HCTOYHUKOB?
a) l'amMa-criekTpomeTpus

b) JleTeKTopbI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopeciieHTHbIN aHaIn3

d) DnekTpoHHass MUKPOCKOTIHS

IIpaBunbHEBIE OTBETHL: a, b

Bompoc Ne6

Kaxkue npruOops! HCIIONTB3YIOTCS TSI HCCIEIOBAHUS ONTHYECKUX CBOMCTB MaTepHAIOB?
a) CnextpodoTomerp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

IIpaBusibHBIE OTBETHL: @, b, C

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

Y cTaHOBHTE MPaBHIIBHYIO MOCIEIOBATENLHOCTH ITAIIOB MPOIIecca SIIEPHOTO CHHTE3a:
1. OO0pa3zoBaHue renmsl.

2. CoennHeHne IByX aTOMOB BOAOPOJA.

3. BEIcBOOOXKICHUE HEPTHU.

4. dopMupoBaHrue HOBOM MaTepUH.

IIpaBusnbHas mocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bomnpoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD IAr0B IPH MIPOBEACHIH KCIEPHMEHTA 110 HHTEP(HEPEHIINH CBETA:
I. Habnronenue u peructpanusi HHTEpPEpEeHINOHHON KapTHUHBL.

2. VYcTaHOBKa MCTOYHHKA KOTEPEHTHOTO CBETA.

3. YcraHOBKa 3KpaHa JUId HaOIOAEeHUS HHTEeP(EpeHINN.

4. PerymupoBaHue pacCTOSHUS MEXIY UCTOUHHKOM CBETa U SKPaHOM.

[TpaBuiibHAs TTOCTIEAOBATENBHOCTD: 2 — 4 — 3 — 1

Bormnpoce! Ha ycTaHOBIIEHHE COOTBETCTBUS




Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NYCCKIMU SBJICHUSMH U UX IPUMCHCHHEM B TEXHHUKE:
duznveckoe SBICHHE [IpuMeHeHNE B TEXHUKE

a) ®ororpdexT 1) Conneunsle Gatapeu

b) Anepusiit cuntes 2) Jlazepst

¢) Marnutnoe none 3) Kommacer

d) DnexTpoMarHUTHAS WHIYKITS 4) T'eneparys IE€KTPOSHEPTHH

IIpaBUIBHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKIMU SIBICHHSIMH B ONTHKE U UX OMHCAHUECM:
Dusnveckoe sBIEHHE Onucanune

a) Audpaxums 1) Pa3nokeHne cBeTa Ha CIIEKTpaJIbHEBIC IIBETA

b) IIpenomnenne 2) N3rubanne CBETOBBIX BOJH IPU MPOXOXKICHUH depe3 Mperpamy
¢) ducnepcus 3) V3mMeHeHHne HanpaBleHHUs CBETa MPU Mepexoie U3 OJHOU Cpelbl B APYTYIO

d) Unrepdepennuss  4) TlepekpbiTie CBETOBBIX BOJIH, MPUBOISINICE K YCUICHUIO WM OCIA0JICHUI0 MHTEHCHBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—1)

d)—4)

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

MerToauKa OICHKH SK3aMEHa 10 AUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 110 JUCIUIUIMHE MPEICTAaBIIET co00it KOMIUIEKC BOIIPOCOB HA YCBOEHHE IIPOIICHHOI0 MaTepHaa -
TEPMHHBI, OTPE/ICIICHNUS, 3aKOHBIL.

B pamkax TeopeTHdyeckoil 4acTh 00yqaroIuiics, Ui KaXXI0ro 3a1aHus, GOpMyIHPYeT MPABHIbHBIC C €r0 TOYKH 3PESHHS OTBETHI.
3amaHne CUNTAETCS BBITIOJIHEHHBIM B TOM CITy4ae, €CITH JaHbl BEPHBIC OTBETHI Ha BOIIPOCHI. B MPOTHBHOM CiTydae 3aJaHue
CUHTAETCs] HEBBITIOTHEHHBIM.

IIpakTHyeckas yacTh SK3aMEHa [0 AUCIHUILUINHE MPEICTABISLCT 3a/1a4H, HAPABJICHHbIC HA BHISIBICHUE BO3MOXKHOCTH MPAKTUYECKOTO
NPUMEHECHHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMEH BBICTABISIETCS C YUETOM PE3YJIbTATOB BBITIOIHEHHS TEOPETUIECKOM U MPAKTHUECKON YacTel B COOTBETCTBUH C
NPUBEICHHBIMU HIKE TPSOOBAHHUAMH.

5 (oTim4HO) >85 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMMOOK.

4 (xopormo) 75+84 Bce 3amaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME HOCTATOYHOM IS OOIETOo
(hyHKUIMOHUPOBAHUS CUCTEMbI UJIH BBITIOJHEHO J1BA 3a/1aHUsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00beme U 0e3 OLIMOOK.

3 (yROBIETBOPHUTEIHHO) 50+74 BrInoniHeHO He MeHee JByX 3aJaHMil B COOTBETCTBHHU C TPeOOBaHUSIMH, B 00bEME
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHU C TpeOOBaHMAMH, B 00beMe

JO0CTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HToroBelii 6ar 3a 5K3aMEH BBICTABJISIETCS 110 OLCHKEC XyI[IHeﬁ gacTu. B CIIOPHBIX CJIydadaX MpEenoAgaBaTeCiib BIIPaBC 3a1aBaTh
YTOUHAIOMINE BOPOCHI U 1aBATh JOMOJHUTECIBHBIC MPAKTUICCKUEC 3aJaHA.

MeroHKa OICHKH 3a4eTa 110 JUCIHIUINHE

3a4eT Mo AMCIUILTHHE BBICTABISETCS IO PE3yAbTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBIONHUTD M 3aIIUTUTH BCE J1a00paTOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMO TUCIUILIHHBL
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIICHHON MPH YCIOBHH YAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJIbHBIX
BOTIPOCOB, IPUBEIEHHBIX B KOHIIE KXKI0H paboThl B Ta0OPaTOPHOM MPAKTHKYME, & TAKXKE BHIMOTHEHHS TECTOBBIX 33/IaHUI IO TEME
paboThl Ha YCMOTpPEHHE MPernoiaBaTeseH.

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

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue aiist HHKEeHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.2 | Curumos Biagucnas
HBanoBuy,
IIporonomnosa Huna

ITaBnoBHa

Onruka. @u3uka aToma: 1ab0paTOPHEIH MIPAKTUKYM 10 (PU3HUKE

Hosocubupck: CI'YBT,
2016

JI1.3 | Buxkynos C. B.,
Curumos B. .,

Tpoinkuna E. T.

Ousnka: cCOOPHUK 3a71a4

Hosocubupck: CI'YBT,
2017

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

SpocnaBueBa

®dmznka: yued. mocodbne

HoBocubupck: CI'YBT,
2017

JI1.5 |Hukurenko AHaTtomuit
I'eopruesny, SxoBnes
Bnagumup
HuxonaeBuu,
CurumoB Bnamgucmas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

JlabopaTOpHBIH MPaKTHKYM IO MOJICKYISIPHOH (hU3UKE: TPAKTHKYM

HoBocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaToaui
I'eopruesny, SkoBieB
Bragumup
Hukomnaesuy,
CurumoB Brnanucinas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxaunn Hukomnaesuu

JlaGopaTopHBIi IPAKTUKYM 110 MEXaHUKE

HoBocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIN

3arnaBue W3znmarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunseBuu,
CuHrokoB Muxaui

IleTpoBuu

JlabopaTopHBI PAKTUKYM IO (PHU3HKE. DINEKTPHIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasznauenue

Ob6opynoBaHue

JlabopaTtopusi onTUKU W (HU3KUKU
aToma - yd4eOHas aymIuTOpHS MIA

AymutopHas pocka; Komrutekt ydeOHo# Mebenm; JlabopatopHsle ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JIHH3BL, OIpeneneHne Imokas3aTels IPeIOMICHHS KHIKOCTEH ¢

IIPOBEIEHUS 1ab0paTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPU  HOMOIIU

3aHATUI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapuMerpa, 2 mr.; OrmnpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OTPEIEIIeHHUs MOCTOSHHOM Punbepra

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM Mmebenu; MynsTumenuitHoe o0opynoBaHHE: HPOEKTOP

MPOBECHUS 3aHATHI | (CTalMOHApHBIN), SKpaH (cTaruoHapHsli), [IK (mepeHocHoi)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AynuropHas mocka; Kowmmmekt ydueOHOM Mmebenn; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

JJIEKTPUYECTBA - ydeOHas | CTeHA «3aKoHBI MOCTOSHHOrO Toka», 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue

ayiuTopus. I NPOBEAEHHS | FOPU3OHTAIBHONM cOCTaBiAomel MarHuTHOro mois 3emnd, 4 mr. OmnpeaeneHue YCKOPEHHs

1a00paTOPHBIX 3aHATHI

CHITBI TSDKECTH To croco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »snekTpousMepuTenbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS IS BBIYMCIICHUSI OTPEITHOCTEH H3MEPEHUH, 6 INT.

ITomemenne
CaMOCTOSITEJIbHOM
00yJarouxcst

ISt
paboTsl

Kommurexkt yuebHO#t wmebemm; IIK — 10 mr., nomkmioueHHBIX Kk cetn "HHTepHer" u
o0ecreunBalOIUX  JOCTYl B  OJJIEKTPOHHYIO  HH(OPMAIMOHHO-OOPa30BaTENbHYIO  Cpemy
YHuBepcurera.




