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Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 73ET

YacoB o yaeOHOMY ITaHy 252 Bupgsl KOHTpOJIL B ceMeCTpax:
B TOM YHCIIE: 9K3aMEHBI 2
ayJAUTOPHBIC 3aHSITHS 110 3a4eThi |
caMmocTosTeNbHast pabora 96
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun sanstui vir | P | v | P yII PII
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 6 6 10 |10
pabora
HUroro ayn. 56 |56 (54 |54 110110
KonraktHasg pabora |60 [60 |60 |60 |120 |120
Cam. pabota 48 |48 (48 |48 |96 |96
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 108 | 108 | 144 | 144 | 252 [ 252

n
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnseTcs o0mieHayIHOH AUCIMIUINHOM 1 0a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
KHU3HU

2. MECTO JUCIIUMIVIMHBI 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 31eKTpo0OOpyI0BaHHE U OCHOBBI AJIEKTPOTEXHUKU

2.2.2 | Texuuueckas ¢pu3uka

2.2.3 | Dxomorus

2.2.4 | OCHOBBI Hay4YHBIX UCCIICAOBAaHUN

2.2.5 | Texnonoruueckas (IpOEKTHO-TEXHOIOTUUECKasl) MPaKTHKA

2.2.6 | O0mmii Kypc TpaHcmopTa

2.2.7 | CraTtuctuka

2.2.8 | ®unocodus

2.2.9 | OxoHOMMKA NIPEINPHUATHS

2.2.10 | T'ocynapcTBeHHas TpaHCIIOPTHASI OJIUTHKA

2.2.11 | llenooOpa3oBaHue Ha TPAHCIIOPTE

2.2.12 | lupopManuoHHbIE TEXHOJIOTHH

2.2.13 | Teopust TpaHCIIOPTHBIX IPOIIECCOB U CHCTEM

2.2.14 | TexHonoru4deckue OCHOBBI HHTEIUIEKTYAIbHBIX TPAHCTIOPTHBIX CHCTEM

2.2.15 | dunocopus

2.2.16 | Tumporpaduyeckas mpakTHKa

2.2.17 | IIpakTHKa 10 TOJTY4EHHIO MTPOPECCHOHATBHBIX YMEHHI U OTIBITA TPOPECCHOHATBHON eI TENbHOCTH

2.2.18 | [IpenaumniomMHast mpakTuKa

3. KOMIIETEHIIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIAHEI
(MOZY.JI)

YK-1: Cnioco0eH ocymecTBJIATH NONCK, KPUTHYECKU aHATU3 U CMHTe3 HHGOPMALMHU, NPUMEHATh CUCTEMHBIH MOAX0 A
pelleHus NOCTABJIEHHBIX 3a1a4

VK-1.1: OcymiecTBisieT OUCK, cOOp U 00pabOoTKy HH(GOPMAIIMH ISl PEIICHHS TOCTaBICH-HBIX 33724

VYK-1.2: IIpoBomuT KpuTHYECKUiT aHATH3 HH()OPMAIINH, TIOTyIeHHON M3 Pa3-HBIX HCTOYHUKOB

VK-1.3: IIpumeHsieT CUCTEMHBIN MOIXO0 JUTSL Pe-IIeHUS TOCTABICHHBIX 33124

OIIK-3: Cnioco6eH Uuco/Ib30BaTh OCHOBHbIE 3AKOHBI €CTeCTBeHHOHAYYHbIX JMCUMILINH B IPodecCHOHAILHOMI
ACATCAbHOCTH

OIIK-3.1: BnageeT OCHOBHBIMU 3aKOHA-MH €CTECTBEHHOHAYYHBIX JUCLUUIUINH, CBI3aHHBIMU C IPO(eCcCHOHATBEHON Aes-TeIbHOCTDIO

OIIK-3.2: Ymeer MNPUMCHATH OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX TUCHUIINH, CBA3aHHBIC B HpO(bCCCHOHaHLHOﬁ
JCATCIBHOCTHU

OIIK-3.3: Mcmomb3yeT B podeccuo-HaTbHOH IEeSTETLHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIIUTUIAH




B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1| - ¢u3nveckre OCHOBBI MEXaHUKH;

3.1.2 | - OCHOBHEIC TOHATHS, 3aKOHBI 1 MOJCIIN MCXaHHUKH, SJICKTPUICCTBA U MAarHETU3Ma, KoJiebaHuil u BOJIH, KBaHTOBOM

(HU3UKH, MOJIEKYIISIPHOHN (DU3UKH U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SCPHOH (HH3HUKH;

3.1.3 [ - METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIIBHOTO HCCIICI0BAaHNA B (pr3nke

3.2 | Ymers:

3.2.1 | ucrmoap30BaTh Q)HSI/I‘IGCKI/IG 3aKOHBI [P aHAJIM3€ U PCHICHUH l'lp06J'IeM HpO(i)GCCHOHaHLHOfI JACATCIIBHOCTHN

3.3 | Bragern:

3.3.1 | MmeToamu poBeeHUS (PU3NUECKUX U3MEPEHHUH, METOAaMH KOPPEKTHOH OIEHKHU ITOTPEIIHOCTEH PU IPOBEICHUU

(1)PI3I/I‘{€CKOFO OKCIICpUMCHTA

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHuUe pa31esioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHS / Kype ATroT
Paznen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Jlek Kunemaruxka /JIex/ 1 2 J1.1 0
IIp Kunemaruka. Kunemaruka nocTynareasHOTO U BPaIlaTEIbHOTO 1 2 JI1.4 0
JIBIDKEHVSI MATEPUAITbHON TOUKU U TBEporo Tena. Pemenne 3amaq /TIp/
JIab OCHOBEI METOJIOB 00Pa0OTKH Pe3yTbTaTOB H3MEPEHUH (QU3HMIECKHX 1 4 J1.7 0
BeauuKnH. OrmnpeneneHue IIOTHOCTU Tel MpaBUibHOM hopmbl. /J1ab/
Cp Kunemaruxka /Cp/ 1 8 0
Jlex Junamuka /Jlex/ 1 JI1.1 0
IIp Junamuka J[MHAMUKA MOCTYNATENbHOTO ABIKEHUS Tell. OCHOBHBIE 1 2 1.4 0
TEOpeMBI U 3aKOHBI. J[MHAMHUKa BPAIIaTeIHHOTO IBI)KCHUS TBEPHOTO
tena. PaboTa u sHeprus B Mexanuke. Permenne 3amaq /TIp/
Jla6 OnpeneneHne YCKOPEHUs CHITBI TSHKECTH 110 crtoco0y beccenst. 1 6 J1.7 0
OmnpeneneHrue MOMEHTa HHEPIUU MaXOBOTO KOJIECA ANHAMUYECKUM
MeTooM. V3ydeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIIaTeILHOTO
JIBIDKEHISI ¢ TIOMONIbI0 MasiTHuka O6epOexa. /J1ab/
Cp Junaamuka /Cp/ 1 8 0
Jlex MexaHmdeckne KoyeOaHus 1 BOJTHHI /JIex/ 1 J1.1 0
Ip MexaHm4eckne KoeOaHus ¥ BOJHEL ['apMoHHYeckue KojeOaHus. 1 2 JI1.4 0
3aryxaromme konebanusa. Crnoxenue konebanuii. Perrenne 3amaq /I1p/
Cp Mexanmueckne koynebanus u BoaHsI /Cp/ 1 8 J1.7 0
HKP 3ammrta nabopaTtopHeIx padot /MKP/ 1 2 J1.3 0
Paznen | Paspes 2. OCHOBBI MOJIEKYJISIDHOY (PM3UKHM M TEPMOAHHAMUKH
Jlex MonexynsapHO-KHHeTHIecKas Teopust /JIex/ 1 6 J1.1 0
Ip MonexynspHo-KUHeTHYecKast Teopust OCHOBHOE ypaBHEHUE 1 2 JI1.4 0
MOJIEKYISIPHO-KHHETHUECKOI TEOPUH NACATBHOTO Ta3a. DIEMECHTHI
cratucTuku MakcBesuia u bonbivana. Perrenue 3amay /TTp/
JIa6 OmnpenienieHre OTHONICHHUS YCIbHBIX TEIIIOEMKOCTEH BO3yXa, 1 2 JIL.S 0
HN3MEPEHHBIX TIPH TIOCTOSIHHOM JIaBJICHUH ¥ ITOCTOSHHOM 00beMe METOA0M
Knemana u Jlezopma. /J1a6/
Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 1 8 0
Jlex OcHOBBI TepMOIUHAMUKH /JIex/ 1 J1.1 0
JIab V3mepenne MTHBI 3BYKOBOI BOJTHBI,CKOPOCTH 3BYKa M K03 hHIHeHTa 1 2 JI1.5 0
ITyaccona mo (a30BbIM cooTHOIIEHUsIM. /J1ab/
IIp OCHOBBI TEPMOIUHAMUKH. AHAJIU3 IEPBOTO U BTOPOTO HAYall 1 2 JI1.4 0
TepMoarHaMuKy. TeruroBeie MammHbl Perenne 3amay /Tlp/
Cp OcHoBBI TepMoarHAMUKH /Cp/ 1 8 JI1.6 0
HKP 3ammuTa 1adopatopHbix pador /MKP/ 1 J1.3 0
Pazgen | Pa3zpen 3. DuexTpuyecTBo
Jlex Dnextpocraruka /Jlex/ 4 JI1.1 0
JIab HccnenoBanue sekTpuyeckoro moss. OnpeneieHne eMKOCTH 2 4 J12.1 0

KOHJICHCATOPOB METOZOM OAJITMCTHIECKOTO TambBaHoMeTpa. /J1ad/




IIp Onexrpocraruueckoe noie. HanpsokerHocTs n noteHnuan. [puanmm 2 1.4
cynepno3uuu. [Ipumenenue teopemsl I'aycca ais pacdyera
AIIEKTPUUECKHX TIOJICH. DIIEKTPOEMKOCTh YeJHHEHHOTO IIPOBOIHUKA 1
IUIOCKOTO KOHJEGHCATOPa. DHEPIrHs 3JIEKTPOCTaTHIEeCKOro mojs. Pererue
3anau /Ip/
Cp Dnextpocraruka /Cp/ 8
JIex Onexrponunamuka /JIex/ JI1.1
Jlab H3MepeHue conpoTUBIEHHS U OIpeesieHre YACIbHOTO CONPOTHUBICHHS 2 J12.1
MIPOBOJIHMKA. MI3ydeHne 3aBHCUMOCTH CONPOTUBIIECHHS IPOBOJHUKA U
MTOJTYTIPOBOHUKA OT TeMIIepaTypsl. /J1ad/
IIp Onexrpoaunamuka. [locrosiHubli Tok. 3akonsl OMa. K.IT.JI. nctounuka 2 J1.4
MOCTOSTHHOTO TOKa Pemenue 3anau /TIp/
Cp Onextpoaunamuka /Cp/
UKP 3amura n1aboparopHbix padbot /MKP/ 2
Paszmen | Pa3gen 4. DnekTpoMarseTusm
Jlex MaruuToctatuka /JIex/ 2 J1.1
IIp MaruruTtoctaTtika. MarautHoe mose. 3akoHs! Ammnepa, buo — Caapa — 2 JI1.4
Jlannaca u nmonHoro Toka. Cuna Jlopenua. JBukeHne 3apsyKeHHBIX
YacTHUIl B MarHUTHOM rniote. Pemenne 3anauq /Ilp/
J1a6 OrnpeneneHne TOPU30HTAILHON COCTABIISIONIEH MarHUTHOTO TIOJISt 3€MJITH. 2 JI2.1
HccnenoBanne MarHuTHOro mois. /J1a6/
Cp Maruurocraruka /Cp/ 6
Jlex MarnutHas nuanykuus. Teopus MakcBesia 115l 91€KTpOMarHuTHOIO 4 J1.1
nonist /Jlex/
IIp MaruutHas naaykuus. Teopust MakcBenia ajist 31€KTPOMarHUTHOTO 4 JI1.4
oJIs1. SIBIICHME AIMEeKTPOMarHUTHON HHIYKIHHA. CaMONHITYKITHS.
MNBayKTUBHOCTB. DKCTPATOKYU 3aMbIKAHUS U Pa3MbIKAHUS 3JEKTPUUECKON
uenu. KonebaTenbHbI KOHTYp. DIEKTpOMarHUTHBIE KojeOanus Pemenne
3amay /TIp/
Cp MarnutHas naaykuus. Teopus MakcBesuia AJis 3JIEKTPOMAarHUTHOTO 6
monst /Cp/
HKP 3ammrta nabopaTtopHsIx padot /MKP/ 2 J1.3
Pasmen | Pasgen S. OnTuka
Jlex ®uzngeckas ontuka /JIex/ 6 J1.1
Ip Ousnueckast ontrka OCHOBHBIE 3aKOHBI T€OMETPUUIECKOHN ONTUKH. 6 JI1.4
Wnrepdepennus u nudpaxnus cseta. [lonspusanus cera Pemenne
3amay /TIp/
JIa6 OnpenerneHue riraBHOro GOKyCHOTO pacCTOsHUS JuH3. OnpeencHue 6 JI1.2
ITOoKa3aTeJel IIPETIOMIICHHIS JKHIKOCTEH C TOMOIIBIO pedpakToMeTpa
A66e. OmpenerneHne AIUHBI BOJHBI H3IYYSHHUS Ja3epa IpH MOMOIIN
Iu(pakuOHHOHN perieTku. /J1ab/
Cp Odwusnueckast ontuka /Cp/ 10
Jlex KsanroBas onruka /JIex/ 2 J1.1
IIp KBanToBas ontrka 3akoHBI TEIUIOBOTO M3NydeHus 1 Gotorddexra 2 1.4
Pemenue 3amauq /Tlp/
Jla6 OmnpeneneHne TeMIepaTypbl pacKaJeHHOTO TeJla ONTUYECKUM 2 JI1.2
metogoM. /J1a6/
Cp Ksanrosas ontuxa /Cp/ 12 J1.2
HKP 3ammrta nabopaTtopHsIx padot /MKP/ 2 JI1.3
Paznen | Pa3spes 6. ATomHas U snepHas Gpuznka
Jlex Crpoenue aroma /JIek/ 2 JI1.1
Ip Crpoenue aroma KBaHToBas mpupo/ia CBETa U BOJIHOBBIE CBOMCTBA 2 JI1.4
yactul Perrenue 3agaq /Tlp/
JIab Crpoenne aroma JlabopatopHas pabota 16. I'paxynpoBka 2 J1.5
MOHOXPOMAaTOpa Mo CHEKTPY UCITyCKaHUs aToMOB pTyTu. MccnenoBanue
CIIEKTPOB HCITyCKaHHUS BOJIOPO/IA M ONPE/ICIICHHE IIOCTOSHHOM
Punbepra /J1a6/
Cp Crpoenne aroma /Cp/ 4
Jlex SAnepnas dusuxa /Jlex/ 2 J1.1




IIp SAnepHas ¢usnka 3aK0oH paAuOaKTUBHOTO pacnaja. SnepHsle peakuu 2 2 J1.5 0
Pemenue 3amgaq /Tlp/

Cp Snepuas ¢pusuka /Cp/ 2 6 JI1.5 0

5. COJEPKAHME JUCHUILIAHBI (MOAYJIST)

Pasnen 1. ®usnyeckue 0CHOBBI KIACCUYECKON MEXaHUKU

Tema 1.1. Kunematuka

OnemeHTh! KUHEMaTHKU. Mozenu B mexanuke. Cucrema orcuera. [loctynaTenbHoe IBIKEHUE TBEPAOro Tena. Tpaekropus, JUIMHA
MyTH, BeKTOp nepemenieHus. CKoOpocTh ¥ yCKOPEHHE TOUKU KaK IPOM3BOIHBIE PaJuyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTeHIMAJIbHOE ycKopeHus. Kinaccudukanus BUIOB IBUKCHUSL.

Tewma 1.2. lunamuka

Tpu 3axona nunamuxu Herotona. IToHATHA Macchl ¥ cuiibl. Busibl Cul B MEXaHUKE: TPEHUS, YIIPYTOCTHU U TAroTeHus. mmyinsc Tena.
Wmnynsc cunbl. BHelHue U BHYTpeHHHE CUIIBL. 3aKOH COXpaHEHHs HMITYIIbca MeXaHU4ecKoi cucTemsl. LleHTp Macc (LeHTp
MHEPLUH) MEXaHNYECKON CUCTEMBI U 3aKOH €T0 JBHKECHUS.

PaboTa mocTOSHHON M IepeMEHHOH CHIIBI. BrIpaxkeHe paboThI CHIIBI Yepe3 KPHBOIMHEHHBIH HHTETpasl. MOITHOCTE. DHEPTus KaKk
YHHUBEpCAIbHas Mepa Pa3IUYIHBIX GOPM IBIDKCHUS U B3aUMoJeHCcTBUS. KuHeTndeckas SHeprust MEXaHHIECKOH CHCTEMBL. 3aKOH
COXPaHEHUs] MEXaHUUECKOI SHEPIHHU U €70 CBSI3b C OMHOPOAHOCTBIO BpEMEHH. Yap aOCOIIOTHO YIPYTHX U HEYNPYTHX Tel.
MoMeHT uHepLK TBEPAOIo Tela OTHOCUTENbHO ocH. ITpumepsl ero Beruucnenus. Teopema Illteiinepa. MomenT cuiibl. OCHOBHOE
ypaBHEHHE TUHAMUKHU BPAIIATEIFHOTO ABMKEHHS TBEPJOTO Tella OTHOCUTEIFHO HEMOABMKHON OCH. 3aKOH COXPAHEHUS MOMEHTA
UMITYJbCA U €T0 CBA3b C U30TPOITHOCTBIO IPOCTPAHCTBA.

3aKkoH BCeMHUPHOTro TsAroreHus. [loTeHanbHas SHeprus MaTepUaIbHON TOUKH BO BHEIITHEM CHIIOBOM IIOJIE U €€ CBS3b C CHIION,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUS MEXaHUYECKOW PHEPTHH U €r0 CBSI3b C OJJHOPOIHOCTHIO BpEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eaunuisl usmepenus gapieHus. 3akonsl [lackans u Apxumena. TedeHne uaeanbHON JKUAKOCTH.
YpaBHEHUE HEPA3pBHIBHOCTU. YpaBHEHUE bepHyn u cneAacTBus U3 Hero. TeueHue Bsi3kor xuakoctu. @opmynsl HetoToHa u
Crokca. KoaddurpieHT BI3KOCTH U METOBI €TO OIPEICICHHS.

Tema 1.3. Mexanndeckue KoJIeOaHUS U BOJIHBI

T'apmoHu4eckue KoJaeOaHus U UX XapakTepucTuku. JuddepeHimansHoe ypaBHEHHE TAPMOHUYECKIX KolieOanuil. [Ipy>KUHHBIH,
(M3UUecKuil 1 MaTeMaTHYECKUIl MassTHUKH. DHEPrHs TapMOHUUECKUX Koebanuil. ClioxkeHne rapMOHMYECKHX KoJIeOaHUH OHOTO
HaIpaBJIeHUs] U OJMHAKOBOM 4acTOThL. buenue.

CroxeHHs B3aUMHO NePHeHAUKYIIPHBIX kKoneOanuil. durypsl JIuccaxy. 3aTyxarolye 1 BHIHYKAeHHbIe Koaebanus. PesonaHc.
BonHoBble npoLecchl. MexaHn3M 00pa30oBaHHs MEXaHMYIECKUX BOJH B yIpyroii cpeae. [IpofonbHble U TONEepedHbIe BOIHBI.
YpaBHeHUe III0CKOH Oerymieil BOJTHEL. J[THa BOJHEI 1 BOTHOBOE YHCIIO.

Paznen 2. MonekynsapHas Gpu3uKa 1 TEpMOJIUHAMUKA

Tewma 2.1. MonekynsipHO-KUHETHYECKAsk TEOPUS

OnbITHBIE 3aKOHBI U/ICANIBHBIX I'a30B. YpasHeHue Knaneiipona-Menaeneesa. OcHoBHoe ypaBHeHHe MKT ujeanbHbIx ra3oB.
Cpennss KHHeTHYIeCKasi SHEPrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTyphl.

DJeMeHTHI CTaTHCTHYECKOH (pu3nKH. 3akoH MakcBeiuia Ajst paciipeieNieH s MOJIEKYIT HCaIbHOTO ra3a I10 CKOPOCTSM.
Bapometprueckas Gpopmyna. 3akoH boxbiiMaHa Ui paciipeeeHus YacTUI] BO BHEIITHEM MTOTEHIINATIBHOM 11oie. CpeaHee 9rciio
CTOJIKHOBEHHH M CPeTHSSA ATHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnsbitHOe 0o6ocHoBanKne MKT. [Tuddy3ust, TEIUIONpOBOAHOCTh U BHYTPeHHEE TpeHue. 3akoHbl Ouka, @ypre n HproToHa.

Tewma 2.2. TepmoanHaMuka

Buyrpennss sHeprust. Yucio creneHeit cBoOO bl MOIEKYI. 3aKOH paBHOMEPHOTO PACTPECTICHHST JHEPTUH IO CTETIEHSM CBOOOIBL.
ITepBoe Hauano TepmoanHaMUKH. PaboTa raza npu n3mMeHeHuu ero oobema. TermnoeMKoCcTb MakpocucTeMbl. MossipHas
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UACAIBHOTO Ta3a OT BUja nporecca. [IpuMeneHne nepBoro Hadaaa TEPMOJUHAMUKH K
n3omporneccaM. AnuabaTHbIN mporece. YpaBHeHue [Tyaccona.

Kpyrossie mponeccel. O6paTumsle n HeoOpaTumble mponecchl. Lukin KapHo u ero k.IL.a. g uaeaasHOro rasa. Bropoe Hagano
TepMoauHaMuKy. [loHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

Cuitbl 1 IOTEHIMAIBHAS SHEPTUSI MEXKMOJIEKYISIPHOTO B3auMoIeHCTBHS. D PEKTHBHBINH TuaMeTp MOJIeKyll. YpaBHeHHe Ban-nep-
Baannca. ®azoBsie nepexoant 1 u 2 poxa. Kputnueckoe cocrosaue. TpoitHas Touka. OCOOEHHOCTH TBEPIOTO U JKUIKOTO COCTOSHUIMA
BemecTBa. [loBepxHocTHOE HaTshkeHHe. CMadnBaHue. KanmuispHele sIBICHUS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. DnexTpocTaTHKa

3akon Kynona. Hanpsi’keHHOCTb U CUJIOBBIE IMHUY HANPSHKEHHOCTH 3JIeKTpudeckoro noius. [Ipunnun cyneprnosunun
JNeKTpUYecKuX noneil. IIpuMep pacuera HanpsHKEHHOCTH MO, CO3/1aBaeMoi cucteMoil 3apanoB. IIoTok BekTopa HanpsKeHHOCTH
anexkTpudeckoro noia. Teopema Octporpanckoro-I'aycca

PaboTa cuit aneKTpuuecKoro moJs mo nepeMemeHuo 3apsaa. LIupKynanus BeKTopa HanpsbKeHHOCTH. [IoTeHIManbHbIN XapakTep
3NEKTPOCTATUUECKOr0 Noud. [ToTeHnunan snekTpuueckoro nojis. DKBUIOTEHIUAIbHbIE TOBEPXHOCTH. CBsI3b MOTEHIHANA C
HaNpsDKEHHOCTBIO MOJIA. DJIEKTPUYECKOE N0JIE B QUAIEKTpUKaX. THIBI QU3IeKTpUKOB. Buabl nonspusanuu. Bekrop nongpusanuu.
IIpoBOAHNKH B 3IEKTPOCTATHYECKOM IoJe. DIEKTPOEMKOCTh IpoBoaHMKA. KoHneHcaTops! 1 nx Buabsl. @opmyna mIockoro
KoHzeHcaTopa. CriocoObl COeTMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sfeKTpocTaTuieckoro noist. O0bEMHas II0THOCTh
SHEPrUH.

Tema 3.2. DnexkrpoauHamMuKa

IocTosHHEIN 31eKTpUYecKui TOK. Buabl HocuTenei 3apsaa B pa3nuuHbIx cpeaax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa 1S ydacTKa U 1noaHoi nenu. ConpoTuBIeHHEe U IPOBOJUMOCTb TPOBOJHUKOB, UX TEMIIEpaTypHas
3aBUCUMOCTb. PacueT conpoTUBIeHNH TP pa3InYHbIX BUAAX COCAMHEHUM.




PaboTa 1 MOITHOCTH 31eKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. Ilpasuna Kupxroda u npuMeHeHne UX K pacyeTry
Ppa3BETBIEHHBIX LIENEH.

Pa3nmen 4. DnexTpoMarHeTH3M

Tema 4.1 MarauTocTaTHKa

MarnuTHoe none. Muaykius MarHuTHOTO 1oiisi. CUIIOBbIE IMHUU MAarHUTHOTO 0TS, ET0 BUXPEBOM XapakTep. 3akoH AMmepa 1
CHUJIBI, ACUCTBYIOLIEH Ha MPOBOIHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anektpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (mpsSIMOTo U KPYyroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IIapaJlIeIbHBIX TOKOB. 3aKOHbI AMnepa. J[BHXKEHUE 3apsKEHHBIX 4aCcTHIl B MarHUTHOM noze. Cuia
Jlopenna. Hupkymsinus Bexktopa H u B. 3akon moiaHoro Toka. MarHuTHOE mojie COJIeHOUAa 1 Topouaa. [10TOK BEKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca s nons B. [loTtok Bektopa B yepes conenoun.

Tema 4.2. MaruutHas uaaykuus. Teopust Makcsenia Ajst 31€KTPOMarHUTHOTO MO

Pabora 110 TIepeMeneHnIo MPOBOAHUKA M KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEKTPOMAarHUTHas HHAYKIWA. 3akoH Papanes u
€ro0 BBIBOJ] U3 3aKOHA COXpaHeHus sHeprud. [Ipasuio Jlenna. SIBnenne camomHaykuuu. MHIyKTUBHOCTS KOHTYpa. D/1C
CaMOMHAYKIUH. B3auMHas HHIyKIus.

MarsauTHOE TI0JTe B BemecTBe. THIIBI MarHEeTHKOB (IUa-, Tapa- 1 peppoMarHeTiKy), ux gpusndeckas npupoaa. HamMarHH9eHHOCTb.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun Makcseiuia. Tok cMerienus. YpaBHeHUs MakcBesla B UHTETPalbHOM
tdhopme.

ITonsTue o nepemeHHoM Toke. OMHYECKOE, PEaKTHBHOE (EMKOCTHOE ¥ MHAYKTUBHOE) M MOJIHOE CONPOTHBIIEHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey NePEMEHHOr0 TOKa. MOIIHOCTB, BbIJIENIsieMasl B LIENH IIEPEMEHHOTO TOKA.

OneKTpoMarHUTHBIE KoslebaHus. ['apMOHMYecKHe, 3aTyXalole U BEIHYKIeHHbIe Konebanus. [lonaTue o pe3oHaHce.
OneKTpoMarHUTHBIE BOIHBI U UX cBoiicTBa. Illkana 3MeKTpOMarHUTHBIX BOJH.

Pazpen 5. OnrTuka

Tema 5.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCOIIOTHBIM U OTHOCUTEINILHBIN MTOKa3aTeNu npeaomieHus. Mx ¢puznaecknii cMbIc.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkeHus. CBeToBoasl. Chepudueckue 3epkana. Dopmyna 3epkana. [loctpoeHne H300paskeHMHA.
Tonxwue nun3sl. @opmyna nuH3bL. [TocTpoeHne H300paxKeHHH.

BonHoBas 3neKTpoMarHuTHas Ipupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOIH. Bpems u amuHa
KorepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTepdhepernus ceeta. Metos! HabmroneHns naTepdepeHnnu ceera. Pacuer
unTepdepernun B onbite FOHTa. HTepdepeHnns cBeTa B TOHKUX IUTeHKaxX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [IpuMmenenne uaTepepeHn B HayKe U TEXHUKE.

Judpaxius ceta. [Tpunimn INolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOMH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe uccinegoBanne CTpyKTyphI
kpuctamioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U Mosipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa Npy OTPaKeHUU U
IIPEJIOMJIEHUM Ha IPpaHulle ABYX JUAJIEKTPUKOB. 3akoH bproctepa. J[BoitHoe nyuenpenomuenue. [Ipusma Hukomns. [onspouns! u
HOJAPHU3AI[IOHHBIC IPU3MBIL.

HckyccTBeHHas ontudeckas aHusorponus. I dextsl Keppa u @apanes. Ontuuecku akTUBHBIE BellecTBa. JJucnepcus ceera.
DeMeHTBI 3IEKTPOHHOI Teopuu aucrepcun ceera. [lormomenue (abcopbuust) ceera. 3akon byrepa.

Tema 5.2. KBanrtoBas ontuka

TemnoBoe U3ITydeHHE U €r0 XapaKTepUCTHKU. AOCOIIOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbimana.
Pacnipenenenue sHepruu B crieKTpe aOCOMIOTHO YEpHOro Tena. 3akoH cMelleHus Buna. @opmyna Penes-JxuHca.

Senenue pororddekra. BHemumit pororddekt u ero 3akonsl. PoTOHEI. YpaBHeHHE DWHINTEHHA 11 BHENTHET0 (hoTodddeKTa.
Macca n umnynsc ¢ortoHa. J{aBnenne cBera. OnbiTel Jlebenena. Jazeps!, mpuHINN JEHCTBUS, YCTPOICTBO M IPUMEHEHHUE.

Pa3nen 6. AToMHas U siiepHast pu3nKa

Tema 6.1. Ctpoenue atoma

Mogenu atomoB Tomricona u Pezepdopaa. Dmmuprueckie 3aKOHOMEPHOCTH B CIIEKTPaX UCIYCKAHUS U MOTJIOMIEHHS aTOMOB.
®opmyna Punbepra. JInneivatelii criektp aroma Bojgopoia. OCHOBHBIE CEPUH CIIEKTPAILHBIX JTUHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHUE KOPITYCKYIISPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepuu. BonHoBas GyHKIMS 1
€€ CTaTUCTUYECKHi cMbIci. YpaBHenue llpénunrepa 1uist craluoHapHBIX COCTOSTHUI.

IMoctynaret bopa. BopoBckas Teopust aToMa BOJOpO.Ia U BOJOPOAOIIOT00HOTO HOHA. ATOM BOJIOPOZA B KBAHTOBOI MEXaHUKE.
KsanToBele uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepHas puzuka

PentrenoBckue cekTpsl. 3akoH I'. Mo3nu. Ilorsiomenue, CHOHTaHHOE U BBIHYKAEHHOE H3iydeHue. [lonarue 06 onTuueckux
KBaHTOBBIX TeHepaTopax (J1a3epax). Pasmep, cocras u 3apsin aToMHOTO sigpa. MaccoBoe 1 3apsioBoe uucia. Jlepekt maccel n
SHEPrus CBA3U A1pa.

B3anmoneiicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX U MPUPOJIE AAEPHBIX cuil. Mozenu siipa. PaaroakTuBHOE U3IIy4eHUE U €ro
BUJIBL. 3aKOH PaJHOaKTUBHOTO pacliafa. 3aKOHOMEPHOCTH U IMPOMCXOXKICHHE alb(da, OeTa - 1 raMMa-u3ITydeHHsI aTOMHBIX sIep.
[TonsiTHE O SIMEPHBIX PEAKIMAX U UX OCHOBHBIX TUMaX. MIcKyccTBEeHHAst paiMOakTUBHOCTD. JleneHue Tsokenbix saep. Llennas
peaxuus genenus. [loHsTue o simepHOi SHepreTrke. Peakuus cuHTe3a aTOMHBIX siiep. [Ipobiema ynpaBisieMbIX TEpMOSIEPHBIX
peakiuii. DeMeHTapHbIC YacTHIBL. X KitaccupuKamus.




6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BeImonHeHre U 3a1uTa 1ab0paTopHbIX paboT
BeImoHeHe caMOCTOSTENBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KoHTpoJibHbIe BONPOCHI U 3aJaHUSs

TumoBsle NpakTHUECKHE 3aJaHUs K 9K3aMEHY 110 JUCIUILUINHE:

3aganue 1. [IpsaMonuHeiiHoe IBUKEHNE MAaTEpPUAIbHOM TOUKH OMHUCHIBAETCSA 3aKOHOM . HaliTi skcTpeManbHOE 3HaUeHHne CKOPOCTH
ToukH. KakoMy MOMEHTY BpeMEHH OT HadaJla JBIDKCHHUS OHO COOTBETCTBYET. B kKaKkoif MOMEHT BpeMeHH CKOpPOCTh 7

3aganue 2. B oqHOpoHOM MarHuTHOM moje ¢ uHaykiuei 0,35 Tn paBHOMepHO ¢ yacToToit 480 06/MUH BparmaeTcs paMka,
cogepkamas 1500 ButkoB miomaznso 50 . Ock BpallieHus JIEKUT B IJIOCKOCTH PaMKH U MEPHEHANKYISIPHA TMHUSAM UHIYKIHH.
Onpenenuts MakcuMaibHyo DJIC HHAYKIMY, BOZHUKAIOIIYIO B paMKe.

3aganue 3. [Ty4ok ecTecTBEHHOTO CBETa MalaeT Ha CHCTEMY M3 4 HUKOJICH, IITIOCKOCTh IPOITYCKAHUS KaXJ0T0 U3 KOTOPBIX
noBepHyTa Ha yroy 30° OTHOCUTENBHO IIIOCKOCTH MPOMYCKaHHs MpeabIayliero Hukoms. Kakas uacTe CBETOBOTO MOTOKA MPOXOAUT
yepes 3Ty cucremy? [loTepsMu HHTEHCUBHOCTH CBETa B HUKOJISIX IIPEHEOPEYb.

TuroBEIe BOIPOCH! K 3aIIUTE TabopaTopHOil paboTh! «/3ydeHne OCHOBHOTO 3aKOHA TMHAMHKH BPANIaTeIEHOTO JIBHKEHHS C
nomolInsko MasiTHHKa O6epOexa.»

1. Kakoe nBmkeHune Ha3bIBaeTCs BpallaTelbHbIM?

2. Cdhopmynupyiite BTopoii 3akoH HproTOHA [T BpamaTeabHOro ABMKeHHs. CpaBHUTE C 3aKOHOM JUTS ITOCTYIIATEIHLHOTO
JIBYKEHMSL.

3. Uro Takoe MOMEHT MHepLHu Tena? MOMEHTHl WHEepIMH Tell MpaBUIbHON GopMbl: 00pyda, HMIMHApPA, IIapa, CTEPKHS?
4. Yemy paBeH MOMCHT MHEPIIMU CHCTEMBI TEI?

5. Chopmynupyiite Teopemy llltetinepa.

TuIoBkIe BOIPOCHI K 3aIIUTE Tab0paTopHOil paboThl «OmpeeneHre rOPU30HTAIBHOM COCTABIAIONICH MATHUTHOTO MOJISE 3EMITH
JaiiTe ompexneneHune 3IeMeHTaM 3¢MHOTO MarHeTH3Ma.

Cdopmynupyiite 3axon buo-Casapa-Jlamnaca.

OOBbscHUTE MPUHLIUI CYNEPIO3ULINN MarHUTHBIX mosieil. ['1e oH ucnonb3yercs B pabote?

Yemy paBHBI HaNPsHKEHHOCTh U MHAYKIMS MarHUTHOTO MOJS B IIEHTPE KPYroBOTO TOKA.

Kax BBITISIAUT MarHUTHOE T0JIe KATYIIKH?

B kakux eauHUIAX M3MEPIETCs HAMPSHKEHHOCTh MarHUTHOTO Toist B cuctemMax CU u CI'CM? Kakast cBSI3b MeXAy HUMU?
Yro Takoe MOTOK MATHUTHON MHIYKIIMH KaTYLIKH?

OOBsICHUTE YCTPOWCTBO W IPHHITHIT ICHCTBHUS TaHTEHC - TaIbBAaHOMETPA U YKAXHTE, JUIS KaKUX IMPAKTHYECKUX Lesiei OH
anMeHsIeTc;I

9. [Touemy u3mepenus Hanbosee TOUHBI IPU YIJIax OTKIOHEHHs ONMM3KuX K 45°7

TuIoBEIe BOIPOCHI K 3aIIUTE JTab0paTopHOIt paboThl «OmpeeeHue JUIMHBI BOIHBI H3Ty4CHHUS Ja3epa IPH MNOMOIIN

I PaKINOHHON PEIIeTKI»

B gem 3akirouaercs siBineHUE WHTEphepeHInn?

B uem 3akirouaercs siBneHue qudpakuumn?

OOBACHUTE SIBJICHUE TIepepacipe/ieIeHHsT CBETOBOH SHEPTUH NP IH(PaKIIH?

Kakne MCTOYHHMKH AJIEKTPOMArHUTHBIX BOJIH SIBIISTFOTCSI KOTEPEHTHBIMU?

Uro takoe audpaknuonHas pemerka? dopmyna IriIaBHbIX AUQPAKLIUOHHBIX MaKCUMYMOB.

Ha mudpakinoHHyI0 penieTky HOpMaJIbHO TMagaeT mapayuiedbHbIH MyqoK Jdydei ¢ amuHaMu BoH Al u A2 (A1 > A2). Jlath
PHUCYHOK (XOJT JTy4eii), COOTBETCTBYIOIUH MepepacpeiesieHnto dHepruu B mopsiakax k=0, k=1,k =2

R

SR~

Tunossie TCOPECTUUCCKHUE BOIIPOCHI K 9K3aMCHY IO AUCIHHUIINHE:

1. Mopnenu B Mexanuke. Cucrema otcyera. Tpaekropus, AJUHA MyTH, BEKTOP MEpPEeMEIECHUS.

2. BekTopbl CKOPOCTH, YCKOPEHUSI €r0 COCTaBIISIIOIIUE (TaHICHLIUMAIFHOE U HOPMAJIbHOE YCKOPEHHUS).

3. [pssMonuHEeHOE paBHOMEPHOE IBMIKCHHE MAaTePHAIBHON TOYKH. YPaBHEHHUS IBIDKCHUS. | pad¥KH IyTH, CKOPOCTH H
YCKOPCHHUS.

4. CrnoxxeHre B3aUMHO HMEPIEHANKYISAPHBIX KOIECOAaHHH.

5 Bunpl MexaHn4Yeckux BOJIH.

6 VYpaBHeHue Oerymieil mIockoil BoTHEL MHTepdepeHIys BOIH.

7. JIBIDKEHHE TeNl B KUIKOCTAX W Traszax. [logpeMHas cuia, J1000BO€ CONMPOTHBRIICHUE.

8. Teuenue Bsazkou xuakoctu. @opmyna HeroroHa. PexkuMbl TeueHuUs KUIKOCTH.

9. Koaddurment Bsazkoctn U Metopl ero onpeneneHus (Ctokca u ITyaseiins).

10. Teopema Octporpanckoro- ['aycca amst 3neKTpUUECKOTO MOJS B TUAJIEKTpUKE. J(ManekTprudeckas MpOHUIIAEMOCTh CPEJIbI.
11. DHeprust HNEKTPOCTATUIECKOTO TOJsI. DHEPTHS 3aPSHKEHHOTO YEeMHEHHOTO TPOBOJIHUKA.

12. MarnutHslii notok. Teopema OcTporpanckoro-I'aycca 11t MarHUTHOTO TIOJS.

13. PaboTa mepemerieHus POBOJHUKA W KOHTYpPa ¢ TOKOM B MarHUTHOM IIOJIE.

14. OnexTpoMarHuTHas UHAyKnus. 3akoH JleHna.

15. [Monsipuzanus cBeTa MpH ABOMHOM JydenpenomiieHnH B Kpuctamiax. [Ipusma Huxoms. 3akon Maioca.




16. HckyccTBeHHass onTHUYECKas aHU30TPOIHSL. AHAIIN3 HANPSDKCHHOTO COCTOSHUSA JAeTalei MOISIPH3allHOHHO-ONTHIECKUM
METOZIOM.

17. Bparmienne mIoCKOCTH MOMAPU3alAH ONITHYECKH aKTUBHBIMHU BerlecTBaMH. OmpeaerneHne KOHIIGHTPauh pacTBOPOB
HOIAPUMETPUIECKUM METOIOM.

18. ®usuka atroma. Mogenu aroma. [loctynarel Bopa.

19. Teopust atoma Bogopoza o bopy. Yposun suepruu. Cepunainbhas Gopmyna banbsmepa.

20. PeHTreHOBCKME CHEKTpPhI U3IydeHUs. 3akoH Mo3nu

21. OrneMeHTH! (PU3MKU IEMEHTAPHBIX YacTHI[. THITBI B3aMMOAEHCTBUH 3NIEMEHTApHBIX 9acTuIl. IIoHsATHE 0 KBapKax.

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH 1abopaTOPHBIX paboT

CTyIeHT 0IKEH BBITIOJIHUTG U 3aIIUTHTh BCE JIAOOpaTOpHbIE pabOThL, MPEAyCMOTPEHHBIE IIPOTPaMMOH JUCIUITIINHEIL.
JlabopaTopHast paboTa CUMTAETCS 3aIIMIIEHHON IIPH YCIIOBUH YAOBJICTBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BCeX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaXKI0H paOOTHI B TaOOPATOPHOM MPAKTUKYME, a TAKXKE BHIIOIHEHUS TECTOBBIX 3aJaHUH 110 TeMe
paboThl HAa YCMOTpPEHHE NPETo/iaBaTelnei.

Meronuka 3auera o JUCIUIUINHE
3ayeT no AMCUUILIMHE BBICTABISETCA MO PE3yabTaTaM CUCTEMAaTHUECKON pabOThI CTy[IEHTa B TEUEHHE CEMECTpa.

Metoanka OLEHKH 3K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTABIsIET cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOT0 MaTepuania -
TEpMHHBI, OTIPEIEICHNUS, 3aKOHBL.

B pamMkax TeopeTHdecKoil 4acTH 00yJaIOIMHCS, UL KXKIOT0 3aJaHus, (GOPMYIHPYeT IPaBUIIbHBIC C €70 TOUYKH 3PCHHS OTBETHL.
3aJaHKue CUUTAETCS BBIIOJIHEHHBIM B TOM CJIy4ae, €CJIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTHBHOM cilyuyae 3ajaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

ITpakTUdeckas yacTh SK3aMeHa [0 AUCLUILTHHE NPEJCTaBIsAET 3a1a4H, HAlIPaBIECHHbIE HA BHISIBICHUE BO3MOYKHOCTH NMPAKTHUECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pasiena.

DK3aMeH BBICTABIISICTCS C YIETOM PE3yIbTaTOB BRITIOIHCHUS TEOPETHUECKOH U MIPAKTHIECKOH 9acTeil B COOTBETCTBUH C
NPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.

5 (OTIM4HO) >85 Bce 3aanus BHITIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MONHOM 00beMe U 0e3 ommboK.

4 (xopoio) 75+84 Bce 3amanus BBINONHEHB! B COOTBETCTBUH € TpeOOBaHUSAMH, B 00BEME JOCTATOYHOM IS OOILEro
(YHKIIMOHUPOBAHHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3aJIaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00beMe U 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO HEe MeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSMH, B 00beMe
JIOCTATOYHOM JJIs1 001eTr0 (PyHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3aJaHUil B COOTBETCTBUHU C TPeOOBAaHHUSIMHU, B 00BbEME

JOCTaTOYHOM IS 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsiii 6ami 3a 3K3aMeH BRICTABIISETCS 110 OIIEHKE XyAIIelH JacTH. B CIIOPHBIX ClTydasx MperoiaBaTells BIPaBe 3a1aBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IPAKTUYECKUE 33 JaHUA.

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

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI1.1 |Tpodumona Tancus Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TEXH. CIIeIl. BY30B Mocksa: Axkagemus, 2010
HBanoBHa
JI1.2 | Curumos Bnanucna | OnTuka. @usnka aToma: 1a00paTOPHBINA OPAKTUKYM 1O (QU3HKe Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
IlaBnoBHa
JI1.3 |Buxkynos C. B., Ousnka: cOOPHUK 3a7a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.4 | C.B. Bukymnos, B.1. ®dusuka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpsinkuna, A.C.
SpocnaBuesa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.5 | HuxkureHko AHaToaui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann HukomaeBua

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

HoBocubupck: CI'YBT,
2019

JI1.6 | Huxurenko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun Hukonaesuu

JlaGopaTOpHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hH3UKe: TPAKTHKYM

Hosocubupck: CI'YBT,
2019

Huxnrenko Anatonuit
I'eopruesuy, SIkoBieB
Bnagumup
HuxonaeBuu,
CurumoB Branucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxann HukonaeBud

JIabopaTOpHBIH MPAKTHKYM IO MEXaHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbLHAS JIATEPaTYpa

ABTOpBI, COCTaBUTEIN

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHrokoB Muxaun

IleTpoBuu

JlabopaTopHBIif PAKTUKYM 110 (PHU3HKE. DINEKTPHIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

Jlabopatopusi onTUKH W (HUBKUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Komrurekt ydeOHo# wmeOenm; JlaGopatopHsle ycraHoBKH: OmpenencHue
IJIaBHOTO (POKYCHOTO paccTOSHHA JHH3BL, OIpeneneHue Mmokas3aTels IPeIOMICHHS XKHIKOCTEH ¢

MIPOBEICHUS nabopaTopHbIX | HOMoLIbI0  pedpakTomerpa AOOe; OmpeneneHue UIMHBL BOJHBI Jlazepa MNpU  [TOMOIIU

3aHATUH nudpaknnoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mT.; OmnpeneneHue TeMmrepaTypbl packan€HHoro Tena; lccnemoBaHue
JIMHEWYaToro CIeKTpa BOAOPOa M OMpeIeIeHus MOCTOsHHOM Punbepra

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

CaMOCTOSTENBLHON paboTHI | 00ECTIEYHBAIOIIMX ~ JOCTYI B JJICKTPOHHYIHO  HH(OPMAIIMOHHO-00pa30BATCIBFHYIO  Cpexy

o0yJaronuxcs YHuBepcureTa.

YuebHas ayJAUTOpHS quis | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsrumenuitHoe o0opymoBaHHE: IPOEKTOP

MIPOBEICHUS 3aHATHH | (CTaMOHAPHBIN), 9KpaH (cTanmoHapHslil), IIK (mepenocHoil)

JIEKIIMOHHOI'0 TUIIa

YaebHas ayAUTOPUS i | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

MPOBEACHUS MPaKTHIECKUX

3aHATHI




