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Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 7 3ET

YacoB o yaeOHOMY ITaHy 252 Bupgsl KOHTpOJIL B ceMeCTpax:
B TOM YHCIIE: SK3aMEHBI 2
ayJAUTOPHBIC 3aHSITHS 78 3a4eThi |
caMmocTosTeNbHast pabora 132
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun sanstui vir | P | v | P yII PII
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
Wnas KoHTaKTHas 2 2 4 4 6 6
pabota
Uroro ayn. 42 |42 |36 (36 |78 |78
KonrakrtHast pabota |44 |44 (40 (40 |84 |84
Cam. pabora 64 |64 |68 |68 |[132]132
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnku aBnsercs oOmeHaydHOH TUCIIMIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

dunocodus

222

I'mpporpaduueckas mpakTuka

223

IIpakTHKa IO MOIY4eHUIO MPOPECCHOHANBHBIX YMEHHH U ONBITA TPO(ECCHOHATIBHON NESTENBHOCTH

224

[IpepnumniomHas npakTuka

225

Hpe}l,I[I/IHJ'IOMHaﬂ IIpaKTUKa

226

[pakTrka O MOTY4EHHIO TPOPECCHOHATBHBIX YMEHHI U OTIBITA TPOPECCHOHATBHON eI TENbHOCTH

227

I'mpporpadudeckast npakTHKa

22.8

@unocodus

3. KOMIIETEHIIMA OBYYAIOHMIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCIIUITJINHBI

(MOZY.JIsA)

YK-1: Cnioco6eH ocyiecTBIATH MOUCK, KPUTHYECKHH aHATIN3 M CHHTE3 HH(POPMAIHH, MPUMEHATH CHCTEMHBIH MOIXO0 IJIsI
peleHust MOCTaBJIeHHbIX 32124

VK-1.1: OcymiecTBisieT MOUCK, c6op 1 00paboTKy HH(OPMAIUH YIS PEIICHUS TOCTaBICH-HBIX 3a/1a4

VYK-1.2: I[IpoBomuT KpUTHYECKUil aHATH3 HH()OPMALIUH, IIOTYICHHON 13 Pa3-HbIX HCTOYHHKOB

VYK-1.3: TlpumMeHsieT CUCTEMHBII MOAXO 7S pe-IIeHUs TOCTABJICHHBIX 3324

OIIK-3: Cnoco0eH HCIO0Ib30BATh OCHOBHBIE 3aAKOHbI €CTECTBEHHOHAYYHBIX JUCHHUILIMH B leO(l)eCCPIOHaJ'll)HOﬁ
AeATCJIBbHOCTH

OIIK-3.1: BiageeT OCHOBHBIMU 3aKOHA-MH €CTECTBCHHOHAYYHBIX TUCIUIUINH, CBI3aHHBIMU C TIPO(EeCCHOHATLHON Ies-TeTHbHOCTHIO

OIIK-3.2: YMeeT NIpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIE B IPOGHEeCCHOHATBHON
JEeATENEHOCTH

OIIK-3.3: I/ICHOHLByGT B HpO(i)CCCPIO-HaJ'ILHOﬁ ACATCIBbHOCTH OCHOBHBIC 3aKO-HbI €CTCCTBCHHOHAYYHBIX TUCHUIIINH

B pe3yibTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3uaTh:
3.1.1| - ¢uznveckne OCHOBBI MEXaHUKH;
3.1.2 | - OCHOBHBIE MTOHSTHSI, 3aKOHBI H MOJIEIT! MEXaHUKH, JJIEKTPUIESCTBA U MarHeTH3Ma, KojeOaHuid ¥ BOJIH, KBAHTOBOM
(u3UKH, MOJIEKYISIPHON (U3UKH U TEPMOAMHAMUKH, OTITUKH, aTOMHOU U AAEPHON (HU3UKH;
3.1.3 |- METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICAOBAaHNS B (pr3HKeE.
3.2 [ Ymern:
3.2.1 | ucrons30BaTh GU3NUECKUE 3aKOHBI TIPH aHAHM3E U PEIICHIH Ppo0IeM MpodecCHOHATEHON A TSIIEHOCTH
3.3 | Bragern:




3.3.1 | meToamMu IpoBeeHNS (PU3NUECKUX U3MEPEHHUH, METOAaMH KOPPEKTHOH OIEHKHU ITOTPEIIHOCTEH IPH IPOBEICHUN

(hU3NYECKOro SKCIIEPUMEHTA.

4. CTPYKTYPA JUCHUILIAHGBI (MOAYJIST)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU] 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /JIex/ 1 4 J1.6 J11.2 0
Cp Kunemartuka noctynarenbHOr0 ¥ BpalaTeIbHOTO JBUKCHUS 1 8 JI1.2 0
MaTepUaTbHON TOYKH U TBeporo Temna. /Cp/
Jla6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUN (HU3NIECKUX 1 2 JI1.2 J11.4 0
BenmuuH. OmnpeseneHue MIOTHOCTH Tell MPaBIIbHOM (opMel.  /J1ab/
Jlex Junamuika /Jlex/ 1 4 JI1.6 J11.2 0
JIa6 OnpeneneHne YCKOPEHUs CHIIBI TSHKECTH 10 crioco0y beccenst. 1 4 JI1.2 J11.4 0
OnpeneneHne MOMEHTA MHEPLIMU MaXxOBOI'0 Kojleca IHHAMUYECKUM
METOJIOM. V3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BpaIaTeILHOTO
JBIDKEHSI ¢ ToMonIbio MasitHrka O6epOexka. /J1ab/
Cp JlMHaMuKa MOCTYNaTeIbHOTO ABIDKCHNUS Tesl. OCHOBHBIE TEOPEMBI H 1 8 J1.2 0
3aKOHBI. J[MHaMUKa BpallaTeIbHOrO ABMKEHUS TBepaoro tena. Pabora u
sHeprus B Mexanuke. /Cp/
Jlex Mexanndeckue KoieOaHus U BOJTHBI /JIek/ 1 JI1.6 JI1.2 0
Cp T'apmonunueckue konebanus. 3aTyxaromne koyeoanus. CloxeHne 1 8 JI1.2 J11.4 0
xonebanunii /Cp/
Paznen | Paszpeit 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonekynsapHo-KuHeTHYecKas Teopus /JIex/ 1 4 JI1.6 JI1.2 0
Cp MonekynsapHo-kuHeTnueckas reopus OCHOBHOE ypaBHEHHE 1 6 JI1.2 0
MOJIEKYTSIPHO-KUHETUIECKON TEOPUU HICATLHOTO Ta3a. DIEMEHTHI
craTicTHKH MakcBeiuia u bonbimana. /Cp/
Jlex OCHOBBI TepMOJMHAMUKH /JIeK/ 1 JI1.6 JI11.2 0
JIa6 H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KO PHUIIHEHTA 1 2 JI1.2 JI1.3 0
ITyaccona mo $a3o0BbIM cooTHOMIEHUAM. OTpe/ieieHHe OTHONICHUS
YIENBHBIX TEIUIOEMKOCTEH BO3/1yXa, N3MEPEHHBIX IPU TIOCTOSTHHOM
JaBJICHUH U MTOCTOSTHHOM 00BbeMe metonoM Kitemana u Jlesopma /J1a6/
Cp OCHOBBI TEPMOIMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 1 6 JI1.2 0
TepMoauHaMuKH. TerutoBble ManmuHbl /Cp/
Paznen | Pa3zpen 3. DuekTpomarHeTusm
Jlex Onextpocratuka /JIex/ 1 J1.6 J11.2 0
JIa6 HccnenoBanue siexTpocTatunyeckoro nosst. OnpeneneHne eMKOCTH 1 2 JI1.2J12.1 0
KOH/ICHCATOPOB METOZOM OAITICTUIECKOTO TajmbBaHoMeTpa /J1ad/
Cp OnexTtpocraruueckoe noie. HanmpsoxkernocTs 1 moternuan. [Ipuanum 1 8 J1.2 0
cynepnosuuun. [lpumenenue teopemsl ['aycca mi1st pacyera
ANEKTPUUECKUX MOJICH. DINEKTPOEMKOCTh YETUHEHHOT'O TIPOBOHUKA 1
IUTOCKOTO KOHZAEHCATOpa. DHEPTHs IeKTpocTaTnaeckoro moius /Cp/
Jlex OnexrpoanHamuka /Jlex/ 1 2 JI1.6 JI1.2 0
J1ab M3mepenune cOpOTUBIICHUS U OTIPEIETICHHUE YIEIBHOTO COITPOTHUBIICHUS 1 2 JI1.2J12.1 0
npoBogHuKa. /J1ab/
Jlex MaruuTtocTatika. MarautHas uHAyKuus /JIex/ 1 6 JI1.6 J11.2 0
Cp OnexrpoauHamuka. [locrosausiit Tok. 3akonsl Oma. K.IL. /1. uctounnka 1 6 J1.2 0
mocTostHHOTO ToKa /Cp/
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 1 6 JI1.2 0
Jlannaca u nonHoro Toka. Cuna JlopeHua. JIBUxeHUe 3apsKEHHBIX
YyacTul] B MarHuTHOM mode /Cp/
Jlab OnpeneneHre ropu30HTAILHON COCTABIISIIONIEH HAPSKEHHCOTH 1 2 J1.2 0
MarHutHoro moist 3emuu. /JIa6/
Cp MarunutHas naykuus. Teopus Makcpema. SIBIeHne 3J€KTpOMarHUTHON 1 8 J1.2 0
naaykuud. CamonHaykuus. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKAHUS 1
pa3MbIKaHUs dJIeKTprYecKol 1enu. KonebaTrenbHbIi KOHTYD.
DrekTpoMaruHuTHbIe Koebanus /Cp/
HKP Kontponbhas padota 1 /UKP/ 1 2 J1.2 0
Paznen | Pasmen 4. OnTHka
Jlex Ouznueckas onrtuka /JIex/ 2 6 J1.6 J11.2 0




Cp OCHOBHBIE 3aKOHBI FeOMeTpHuecKoil ontuku. MuTepdepenus u 2 20 J1.2 0
mudpaxius cBeta. [Tomsipusanus ceeta /Cp/

JIa6 Onpenenenue riraBHOro (OKyCHOTO paccTosHUS JTUH3. OnpeencHue 2 10 JIT.S JI1.2 0
TToKa3aTeJIel IIPETIOMIICHHS JKUIKOCTEH C TOMOIIBIO pedpakToMeTpa
A66e. OmnpeneneHne ATUHBI BOJIHBI M3Iy4eHHUS Ja3epa Ipy MOMOIIN
TU(PaKIMOHHON perieTku. /J1ab/

Jlex KsanroBas onrtuxa /JIex/ 2 6 J1.6 J11.2 0
Cp KBanTOBas onTHka 3aKOHBI TEIIOBOTO M3NydeHus u Goroaddexra /Cp/ 2 16 JI1.2 0
JIa6 OmnpeneneHue TeMnepaTypbl pacKaleHHOIo Teja ONTUYECKUM 2 4 JIL.5 JI1.2 0
MetonoM. /J1ad/
HKP KonTpomnsHas padota 2 /UKP/ 2 2 J1.2 0
Paznen | Paspen S. Atomuast u sinepHas pusuka
Jlex Crpoenue aroma /JIek/ 2 2 JI1.6 JI11.2 0
Cp Crpoenue atoma KBaHTOBas prpo/ia CBETa U BOJIHOBbIE CBOMCTBA 2 16 JI1.2 0

qactur /Cp/

JIab I'panynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUS aTOMOB PTYTH. 2 4 JI1.2 J11.3 0
HccnenoBanue CeKTpOB HUCIIYCKaHUs BOAOPOAA U ONPEAEICHNE
noctostnHoM Punoepra /J1a6/

Jlex Snepuas ¢pusuka /Jex/ 2 4 JI1.6 JI11.2 0
Cp SnepHas ¢pusnka 3aKOH PaaMOaKTHBHOTO pacnazaa. SaepHbie 2 16 JI1.2 JI1.3 0
peaxmm /Cp/
HKP KonTpomnsHas padora 3 /UKP/ 2 2 JI1.6 JI1.1 0
J1.2

5. COJEPJKAHME JUCLHUIIIMHBI (MOAY.JIST)

Pa3nen 1. OCHOBBI MEXaHUKHI

Tema 1.1. Kunemaruka

OneMeHTh! KUHEMaTUKU. Mozenu B MexaHuke. Cucrema orcyera. [loctynarenbHoe IBH)KEHHE TBEPAOIo Tena. Tpaekropus, [ulnHa
IIyTH, BEKTOp nepemenieHus. CKOpocTh U yCKOpEHHE TOUKH KaK IPOU3BOHBIE paJinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHaJdbHOe ycKopeHus. Knaccubuxanus BUIOB ABUKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuxy Herotona. IToHATHS Maccsl U cuiibl. Busibl il B MEXaHUKE: TPEHHUS, YIPYTOCTU U TSAroTeHus. Vimmyisc tena.
Wmnynsc cunbl. BHenHue U BHYTpeHHHE CUIIBL. 3aKOH COXpaHEHHs HMITYIIbCa MEXaHU4IecKoH cucteMsl. LleHTp Macc (LeHTp
UHEPLUH) MEXaHNYECKON CUCTEMBI U 3aKOH €r0 JBHKEHUS.

PaboTa moCTOsTHHOH 1 IepeMeHHOH CHITEL. BripakeHne paboTHI CHITEI Yepe3 KpUBOJIMHEHHBIH HHTErpail. MOIIHOCTh. DHEeprus Kak
YHHUBEpCAIbHAs Mepa Pa3INIHBIX (GOPM IBIDKCHUS U B3auMoJeHCTBIA. KiHeTHdIeckas sHeprist MeXaHHIeCKOH CHCTEMBL. 3aKOH
COXPaHEHUs] MEXaHUUECKOI SHEPIHHU U €T0 CBSI3b C OMHOPOAHOCTBIO BpEMEHH. Yap aOCOIIOTHO YIPYTHX U HEYNIPYTHX Tell.
MoOMEHT HHepLUH TBEPAOTO TeNa OTHOCUTENbHO ocu. [IpuMepsl ero Berancienus. Teopema IlIteitnepa. MomeHT cuibl. OCHOBHOE
yYpaBHEHUE JUHAMUKU BPaIaTEIbHOIO IBU)KEHUS TBEPJOTO TeJa OTHOCUTENIBHO HEMIOABUKHOM OCH. 3aKOH COXpaHEHUSI MOMEHTA
UMILYJIbCA U €T0 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3akoH BceMHUpHOTo TsroreHus. [loTeHuanbpHas SHeprus MaTepruaIbHON TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUIIOH,
JIefcTBYIOIIEH HA MAaTEPUATIbHYIO TOUKY. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEPIUH U €r0 CBsI3b C OHOPOAHOCTBIO BPEMEHHU.
JlaBieHue B )KMIKOCTH U ra3e. Enqunuipsl uamepenus nasineHus. 3akonsl [lackans u Apxumena. TeueHue uaeanbHON KUAKOCTH.
‘YpaBHeHME Hepa3pbIBHOCTU. YpaBHeHUE bepHyuu u cienctsus U3 Hero. TedeHue Bsa3koi xunkoctu. @opmynsl Hetotona u
Croxkca. Koa(huuueHT BSI3KOCTH U METOMBI €T0 OTPEAEIICHHUSL.

Tema 1.3. Mexanndeckue KoJIeOaHNs U BOJHBI

I'apmoHndeckue koaeOaHus U UX XapakTepucTuku. JuddepeHimansHoe ypaBHeHHEe TapMOHUYECKHX Konebanuil. IIpyKuHHBIH,
(u3MUecKHil 1 MaTeMaTHYECKUil MassTHUKH. DHEPrus rapMOHUUYECKUX Konebanuil. CloxxeHne rapMOHNYECKUX KOJIEOaHUH OJTHOTO
HaInpaBJIeHUs] U OJJMHAKOBOM 4acToThl. buenue.

Cro)xeHns B3aMMHO NEPICHANKYIIPHBIX Konebanuil. @urypsr JInccaxy. 3aTyxaronye 1 BHIHYKACHHbIE KoiaeOanus. PesoHaHc.
BonnoBsle nporeccbl. Mexanu3M 00pa30oBaHusl MEXaHUUECKUX BOJIH B YIIpYroii cpeze. IIpononbpHble U monepedHbie BOTHEL.
VpaBHeHHe III0CKOH Oeryrueil BoiHbI. J[IMHA BOJIHBI M BOIHOBOE YHCIIO.

Pa3nmen 2. OCHOBBI MONEKYISIPHOH (DU3HKH

Tema 2.1. MonekynspHO-KHHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI U/ICANIBHBIX I'a30B. YpaBHeHue Knaneiipona-Menaeneesa. OcHoBHoe ypaBHeHHe MKT nieanbHbIX ra3oB.
CpenHss KHHETHIeCKasi SHEPrust MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMIIepaTypHl.

OneMeHTHI cTaTUCTHUECKOl (pu3uky. 3akoH MakcBena Al pacipeieNeHus: MOJIEKYI HealbHOro ra3a o CKOPOCTSIM.
bapomerpuueckast ¢popmyna. 3akon bonbiMana a1 pacnpeiesieHHs YacTHI] BO BHEITHEM NOTEHIMAIbHOM Hoiie. CpeHee 4ncio
CTOJIKHOBEHHI W CpeHSS JUTMHA CBOOOIHOTO TIpo0Oera MOJIeKyIl.

OmnsitHOe 0o6ocHOBaHKMe MKT. [Tucdy3us, TeInonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre u HeroToHa.

Tewma 2.2. TepMoanHaMuKa

Baytpennsist sHeprus. Yucno creneHei cBOOOIB MOJIEKY. 3aKOH PaBHOMEPHOTO PACTIPEICICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IepBoe Havano TepmoanHaMUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBI. MossipHas




TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIBHOTO Ta3a OT BUAA Nporecca. [IpuMeHeHne nepBoro Hagaga TEPMOJIUHAMUKH K
usonpoueccam. AnnabatHbli mpouecc. YpasHeHue [lyaccona.

Kpyrossie nporieccer. O6patumelie 1 HeoOpaTtumble Tporieccsl. L{ukr KapHo n ero k.I.a. i uaeansHoOro rasa. Bropoe Hagano
TepMoauHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOJIIKOBAHHE.

Cuibl 1 IOTEHIMAIbHAS DHEPT Ul MEXKMOJIEKYILSIPHOTO B3auMoJieHcTBHs. DPQEKTHBHBIN quamMeTp MoneKkyl. YpaBHeHue Bau-zep-
Baanbca. ®azossie nepexons! 1 u 2 poga. Kputnueckoe cocrosiuue. TpoitHas Touka. OcOOSGHHOCTH TBEPAOTO U KUIKOTO COCTOSIHUH
BemecTBa. [loBepxHOCTHOE HaTshKeHHe. CMaunBaHue. KarmmuisipHbIe sIBICHUS.

Paznen 3. DnekTpoMarseTusm

Tema 3.1. Dnexkrpocraruka

3akon Kynmona. Hanps>keHHOCTb M CHIIOBBIE JIMHIH HANPSHKEHHOCTH 3JIEKTPUYIECKOTo mois. [IpuHIun cynepno3nnmum
anexTpuueckux noseil. [Ipumep pacuera HanpsHKEHHOCTH 10JIs, CO3/1aBaeMOl cucTeMoit 3apsA10B. [I0TOK BeKTOpa HANPSKEHHOCTH
anexTpuyeckoro nonsa. Teopema Octporpaackoro-Iaycca

PaboTa cuit 3IeKTPUIECKOro OIS MO TIepeMenIeHHIo 3apsiaa. LInpKysamnms BekTopa HanpspkeHHOCTH. [1oTeHIMabHBIH XapakTep
3JIEKTPOCTATUUECKOTO Mo, [ToTeHnnan 3MeKTpUIecKoro nojist. DKBUIOTEHI[NATbHBIE TOBEPXHOCTH. CBS3b MOTEHIIHANA C
HAMpPsHKEHHOCTBIO MOJIS. DNEeKTPUYECcKoe MoJe B TU3IeKTpuKaX. TUlbl TU3neKTpuKoB. Buasl nonspusanun. Bexrop nomsipusanu.
ITpoBOJHMKM B 3JIEKTPOCTATHYECKOM I0JIE. DIEKTPOEMKOCTh NPpoBoAHKKA. KoHAeHcaTophl 1 uX BuAbL. DopMyria IIOCKOro
KoHJeHcaTopa. CriocoObl cCoeTMHEHH KOHAEHCATOPOB B 6aTapero. DHEPrus 3IeKTpocTaTHdecKoro noist. O60bpEMHAs MIIOTHOCTh
SHEpruHu.

Tewma 3.2. DnexTpoarHaMHUKa

ITocTostHHBIN 3neKTpUdecKkuil ToK. Bunel HocuTeneil 3apsiia B pa3nuyHbIx cpegax. Cuna Toka. Bextop mnotHoctu Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa IS ydacTKa U MoJaHoM renu. ConpoTHBIEHHE U IPOBOJUMOCTH ITPOBOJHUKOB, UX TeMIICpaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH NP Pa3IHMYHbIX BUIAX COCAUHEHUI.

PabGoTa 1 MOIITHOCTBH AMIEKTpHUECKOTO TOKa. 3akoH J[xoynsa-Jlenma. [Ipasmia Kupxroda u mpuMeHeHne UX K pacdeTy
Pa3BETBIEHHBIX LEIEH.

Tema 3.3 MarauTocTaTHKa

MarnuTHoe none. Muaykius MarHuTHOTO 1oiisi. CUIIOBbIE IMHUU MarHUTHOTO 0TS, ET0 BUXPEBOM XapakTep. 3akoH AMmepa 1
CHUJIBI, AEUCTBYIOLIEH HA MPOBOJHUK ¢ 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 KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IIapaJlIeIbHbBIX TOKOB. 3aKOHbI AMnepa. J[BHXKEHUE 3apsKEHHBIX YaCTHLl B MarHUTHOM noze. Cuia
Jlopenna. Hupkymsuust Bektopa H u B. 3akoH nosHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema 'aycca s nonst B. [loTtok Bektopa B yepes conenoun.

Tewma 3.4. MarautHas unaykuus. Teopust Makcsenna

Pabora 110 TIepeMeeHnIo MPOBOAHUKA M KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEeKTPOMAarHUTHas MHIYKIWA. 3akoH Dapanes n
€ro0 BBIBOJ] U3 3aKOHA COXpaHeHus sHeprud. [Ipasuio Jlenna. SIBnenne camomHaykuuu. MHIyKTUBHOCTS KOHTYpa. DJIC
CaMOMHIYKLMHK. B3auMuas nHayknus. MarauTHoe 1ose B BeliecTBe. THIIbl MarHETHKOB (Ana-, napa- u heppoMarHeTuKkm), ux
¢u3mueckas npupona. HamarHmdeHHOCTH. MarHuTHast IpoOHHIIaeMOCTh BemecTBa. OCHOBHEI Teopnu MakcBeiuia. Tok cMemeHus.
YpaBuenust Makcsenna B uHTerpanbHoit popme.Ilorarie o mepemerHoM Toke. OMIUEcKoe, peakTUBHOE (EMKOCTHOE U
UHIYKTHBHOE) ¥ MOJHOE COMPOTHUBJIECHHS IIeTTH TepeMEHHOro Toka. 3akoH OMa JUIsl LielH IepeMEeHHOr0 Toka. MOIITHOCTb,
BbIZIeTIsIEMAs] B LIEMH IIEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE KoseOanns. ["apMOHIUECKHe, 3aTyXaloNe U BEIHYXICHHBIE Koebanus. [IorsaTHe 0 pe3oHaHce.
OnexkTpoMarHUTHBIC BOJIHBI U UX cBOMCTBA. [lIkana 377eKTpOMarHUTHBIX BOJIH.

Pa3nen 4. OnTuxa

Tema 4.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTEJBHBIN MoKa3aTenu npeinomiieHus. Mx ¢pusnueckuii cMBbICI.
SIBnenne nosHoOro BHyTpeHHEro otpaxeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzobpaxeHnii.
Tonxkwue mua3b1. @opMyna muH3BL. [TocTpoeHne H300pakeHHH.

BonHoBas s5ekTpoMarHuTHas pupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anmnHa
KorepeHTHOCTH. [IpocTpaHcTBeHHAst KorepeHTHOCTb. VIHTepdepenius ceera. MeTtons! HabmoeHus nHTepdepeHiun ceera. Pacuer
unTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUTeHKaX. [1010CH paBHOW TOJIINHEI X paBHOTO HAKJIOHA.
Kompua Hetotona. [Ipumenenne nHTEpQEpeHINy B HAyKe U TEXHUKE.

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. EcTecTBEeHHBIN U MONAPU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspuzanus cBeTa IpH OTPaKEHHH U
IpeIOMJIEHHH Ha TpaHHLE IBYX AUAEKTPHKOB. 3akoH bprocTepa. [IBoitHoe nmydyenpenomnenue. [Ipuzma Huxonsd. Ilonstpounast u
HOJISIPU3ALUOHHBIE IPU3MBI.

HckyccrBenHas ontudeckas anmzoTponus. Dddexts! Keppa n @apanes. OnTrdecku akTHBHBIC BelecTsa. Jlucmepcus ceera.
DJeMeHTHI 3JIeKTPOHHON Teopuu nucnepcuu cseta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.

Tema 4.2. KBanroBast ontuka

TermoBoe U3TydeHHE U €r0 XapaKTepuCTUKH. AOCOTIOTHO YepHoe Teno. 3akoH Kupxroga. 3akon Credana - bonpimana.
Pacnpenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenienus: Buna. @opmyna Penes-Jxunca.

Ssnenue horoaddexra. Buenrauii pororddhext u ero 3akonsl. @oToHBI. YpaBHEHHE DHHINTEHHA 17151 BHEITHETO GoTodddekTa.
Macca u nmmyibce GoTona. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBUS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHast puznka




Tema 5.1. Ctpoenue atoma

Monenu atromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CIIEKTpax UCIYCKaHUs U MOTJIOMICHHS aTOMOB.
®dopmyna Punbepra. Jluneddarsiii ciekTp aroma Bojopoaa. OCHOBHBIC CEPUH CIIEKTPATbHBIX JTHHUH.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOHCTB BemecTBa. COOTHOMICHUS
HeomnpeneneHHocTel [ eif3endepra kak nmposiBIeHHe KOPITYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOCTB Marepuu. BonHoBas GyHKIuUS U
€€ CTaTUCTHUUYECKUI cMbICI. YpaBHeHHe [lIpénunrepa aAmst CTalMOHAPHBIX COCTOSIHUIM.

Iocrynater bopa. BopoBckas Teopust aroMa BOJIOpo/ia ¥ BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHUKE.
Ksanrossle uncna. CrinH snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSTHUSM.
Tema 5.2. SinepHas ¢pusnka

PerTrenoBckne cnekTpsl. 3akoH I'. Mosznu. [lormomenne, ClOHTaHHOE U BEIHY)KICHHOE n3TydeHue. [loaaTie 00 onTHyecknx
KBaHTOBBIX T'eHepaTopax (J1a3epax). Pasmep, coctas u 3apsi aToMHOTO sigpa. MaccoBoe U 3apsiioBoe uucia. Jlegekt Maccsl u
JHeprus cBA3HU sapa.B3anmoseiicTBre HyKJIOHOB U MOHATUE O CBOWCTBAX U NPUPOJE sAepHbIX clil. Moenu sapa. PannoakTuBHOE
U3JIy4CHHUE U €T0 BU/Ibl. 3aKOH PaJMOAaKTHBHOTO paciaaa. 3aKOHOMEPHOCTH U IIPOUCXOXK/ICHHUE alb(a, Oera - M raMMa-NU3IIydeHUs
aTOMHBIX siiep.IIoHATHE 0 ANEPHBIX PEaKIUIX U UX OCHOBHBIX TUIIaX. VICKyCcCTBEHHAs paluOaKTUBHOCTb. JI€leHUE TSKEIBIX SAEP.
Lennas peakius genexus. [lonsaTue o sinepHoit sHepreTuke. Peakiusa cunTes3a aToMHbIX saep. [Ipobnema ymnpasisgeMbIx
TEPMOSJIEPHBIX peaKkuuii. DiaeMeHTapHble YacTHIbl. MX Kknaccudukanys.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BH/I0B OLICHOYHBIX CPEACTB

Brinonnenue v 3amuTa 1a00paTopHBIX paboT
BeinonHeHHe caMOCTOsTENBHBIX paboT

3auer

OK3aMeH

6.2. TeMbI MUCbEMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

VYK-1: CriocobGeH ocyIecTBISITh TOUCK, KPUTHYECKHA aHATTN3 ¥ CHHTE3 HHPOPMAITUH, IPUMEHATh CHCTEMHBIA MOJIXO0T TS
peleHHs TOCTaBIEHHBIX 32144

1 cemectp

Bomnpoc Nel

[Touemy ckOpOCTb TaJIeHHs TNl B BAKYYME HE 3aBUCHT OT MX Macchl? ONMUIINTe, KaKue CUIbI IEHCTBYIOT Ha TEN0, KOT/Ia OHO TMa/IaeT,
Y KaK 3TU CUJIBI BIUSIOT Ha YCKOPEHHE Tela.

OtBet: CKOpOCTb NaJIcHHs TNl B BAKYYME HE 3aBUCHT OT UX MAacChl OJaroaps 3aKOHy BCEMUPHOTO TsaroTenus HproToHa. CortacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JACHCTBYET Ha BCE TeJla OJJMHAKOBO, IPOITOPIIMOHABFHO X Macce. OIHaKO, TOCKOJIBKY Macca TaKkKe
oTpenieNseT HHEPTHOCTH Tela (CONPOTUBICHUE U3MEHEHHUIO CKOPOCTH), YCKOPEHUE, KOTOPOE UCIIBITHIBAET TENO, OKAa3bIBACTCS
MOCTOSIHHBIM M HE 3aBHCSAIIMM OT Macchl. OCHOBHBIE CHIIBI, IEHCTBYIONIHE Ha MAA0IIEe TEJI0, — ITO CHIIA TSXKECTH U
COTIPOTHBIICHHE CPeIbl (B ClIydae OTCYTCTBHSI CPEJIbl, KaK B BakyyMe). B BakyymMe CONPOTHBICHHE OTCYTCTBYET, U €ITHHCTBCHHBIM
(hakTOpOM OCTaeTCst TPaBUTAIIHS, KOTOpasl YCKOPSIET BCE Tea OMHAKOBO.

Bompoc No2

OO0BscHUTE, TOYEMY BO3IyX B KOMHATE UMEET MOCTOSIHHYIO TEMIIEpaTypy, XOTS TEMIIEPAaTypa CTEH KOMHATHI MOXKET MEHSThCS. UTo
MIPOMCXOAUT C PHEPTUEH MOJIEKYN BO3LyXa?

Orteet: TeMmneparypa Bo3ayxa B KOMHATE MOJICPKUBACTCS MMOCTOSHHON O1aro/iaps MpoLeccy TeIIonepeaad Mex /Iy BO3TYXOM H
creHamu. Koryia cTeHBI HarpeBaroTCs WITH OXJIAKAAI0TCS, OHU TIEPEAAI0T TEIJIO BO3AYXY, KOTOPHIH, B CBOIO 0Yepe.lb, pacTIpeeisieT
9Ty SHEPTHIO CPEN CBOUX MOJEeKyI. OHaKO U3-32 0OJBIIOro 00beMa BO3yXa U €r0 CIOCOOHOCTH MEPEMEITNBATHCS, H3MEHEHHS
TEMIIEPATyphI CTCH HE MPHUBOIAT K 3HAYUTEIILHBIM U3MCHEHUSAM TEMIICPATYPhI BO3/lyXa B IIEJIOM. DHEPIHs MOJICKYIT BO3AyXa
nepepacipeaeNsieTcs TakuM 00pa3oM, 94TO CPEIHsA KHHETHIECKast SHEPTHs MOJICKYI (KOTopasi OlpeessieT TeMIIEpaTypy) OCTaeTcs
MPaKTUIECKA HEM3MEHHOH.

Bompoc Ne3

Kaxoit 3aK0H OITUCHIBaeT B3aMMOJICHCTBHE JIBYX TEJI, HAXOIAIIUXCS IO/ ICHCTBHEM CHITBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTEHHS

IIpaBunbHbIA 0TBeT: d) 3aKOH BCEMHPHOTO TSATOTESHUS

Bompoc No4

Kakoe ycTpoiicTBO UCIONB3yeTCs A7l U3MEPEHUS CUJIbI TOKA B AJIEKTPUYECKOH Lienu?
a) AMnepMmerp

b) BosneT™meTp

¢) Ommetp

d) 'anpBaHOMETD

[IpaBuibHBI OTBET: a) AMIIEpMETp




Bormpoc Ne5

Kaxwe u3 mepeuncieHHbIX (pakTOpoB BIMAIOT Ha COCTOSHUE BelllecTBa (Ta3000pa3Hoe, XKHUIKOE, TBeproe)?
a) Temmeparypa

b) JaBnenue

¢) O6beMm

d) Momnspras macca

¢) Cuna npuUTSDKeHUS MEXIY MOJIEKyIaMy

f) Xumuueckuii coctan

[TpaBuabHEIE OTBETHL: a, b, €

Bonpoc Ne6

Kakune nprOops! HCIIONB3YIOTCS UL N3MEPEHHUS EKTPUIECKUX BETMIUH?
a) Ammepmerp

b) BoasTmeTp

c¢) Tepmomerp

d) Manomertp

e) Ommertp

f) Bapomerp

[IpaBunbHBIC OTBETHL: a, b, €

Bonpoc Ne7

YcTaHOBHTE MPABHIBHYIO TOCIEIOBATEILHOCTD 3TANOB IBHKECHHUS Teja, OPOIIEHHOTO BEPTHKAIBLHO BBEPX.
Teno mocTUraeT MakCUMaabHON BBICOTHI.

Temo HauMHAET IBMYKEHUE BBEPX.

Teno IBIKETCS BBEPX C 3aMEICHHEM.

Teno HaunMHaeT majgaTh BHU3.

Teno Bo3BpaIaeTCsl B UCXOAHYIO TOYKY.

HpaBI/IJ'II)HaH MOCJIENOBATENBHOCTE: 2 —» 3 —> 1 >4 — 5

NI

Bomnpoc Ne§

YcTaHOBHTE MIPAaBHIIBHYIO TIOCIIEI0BATEIBHOCTH IIPOLIECCOB, MPOMCXOSIIIX IPH paboTe TpaHChopMaTopa.
MarHuTHbIH IOTOK U3MEHSETC.

Bropuunas 00MOTKa reHepupyeT 3JIeKTPHYECKHH TOK.

Bropuunas 0OMOTKa HOITyd9aeT NMepeMeHHbBIH TOK.

Bo BTopuuHoit o6MoTke Bo3HukaeT D/IC.

IlepemeHHBIH TOK MoJaeTca B MEPBUUHYIO OOMOTKY.

HpaBI/IHBHaH II0CJIEIOBATENBHOCTE: 5 = 1 -4 —2 — 3

DA e~

Bonpoc Ne9

YCTaHOBHUTE COOTBETCTBUE MEKY QH3MUCCKUMH BEIMYMHAMU U MX OTPEICICHUSIMH.
duznyeckas BeIMYHNHA Omnpenenenne

a) Nmmynsc 1) IIpousBeneHue Maccsl Ha YCKOPEHHUE

b) Cuna 2) BenuuuHa, XapakTepu3yrolias JBHKEHHE TeNa

¢) Yckopenue 3) CxkopocTh U3MEHEHUS UMITYJIbCa

d) Cxopoctb 4) V3meHeHune MOIOKEeHHS TeJla OTHOCUTENILHO BPEMEHH
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—3)

d)—4)

Bonpoc Nel0
YcTaHOBHUTE COOTBETCTBUE MEXKTY (PU3UUECKUMH BEIUIMHAMH U UX €MHULAMH U3MepeHus B MeXayHapOoAHON CUCTEMe eMHUIT

(CH).

duznyeckas BeIMYHNHA Ennnnna usmepenus

a) DIeKTpHUYecKuil 3apsi 1) Kynon

b) HanpsokenHocTh anektpuyeckoro moys 2) Hetorton/Kynon
c¢) IloTeHnman 3MeKTpUUEcKOro Mojs 3) Bonbt

d) EmxocTs KoHmEHCaTOpa 4) dapan

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

¢)—3)

d) —4)

OIIK-3: CiocobeH ncrop30BaTh OCHOBHEIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIUIUIMH B IPO(ECCHOHAIBHON AEATEIBHOCTH
1 cemectp




OTKpBITEIE BOIIPOCEHI

Bompoc Nel

OnummuTe Tporece H3MepeHHus KO3 GUITEHTa TPEHUS CKOIBKEHNA MEX Iy IBYMS ITOBEPXHOCTSIMHU. Kakue mapaMeTpsl HE0OX0IMMO
KOHTPOJIMPOBATh IIPH MPOBEACHUHN 3KCIEPIMEHTA?

OrtserT:

Jnst usmMepenust KoaQQUINEHTa TPEHHS CKOIBXEHHST MEXK/Ty IBYMsI IOBEPXHOCTSIMH OOBIYHO MCIIONB3YETCSI METO] HAKIOHA
wrockocTi. OMH 13 00BEKTOB ITOMEIIAeTCsl Ha HAKIIOHHYIO INIOCKOCTB, U IIOCTETIEHHO YBETMUUBACTCS YOI HAKJIOHA 1O MOMEHTa
Hauaja ckoibxkeHus. KoaddurmeHT Tpenns paccunTeIBaeTcsa Kak TaHTEHC yIJla HAKJIOHA. BaXkHO KOHTPOIMPOBATEH YHCTOTY
HOBEPXHOCTEH, PABHOMEPHOCTH IIPUIIOKEHNUS HATPY3KH M OTCYTCTBHE BUOpaLIUA.

Bomnpoc 2:

OOBsicHUTE, KaK I3MEPUTH CKOPOCTB PAcIIPOCTPAHEHHUs 3BYKOBBIX BOJH B cpezie. Kakue MeTo bI HCIONB3YIOTCS AT 3TOTO U KaKue
(hakTOpBI HY’)KHO YUHUTHIBATH?

OrtserT:

CKOpOCTh PacIpOCTPaHEHHS 3BYKOBBIX BOJIH B CpeJie H3MEPSIETCS ¢ IIOMOIIBIO METOJI0B, OCHOBAaHHBIX Ha PETUCTPALIIH BPEMEHHI
MPOXOXKACHHS 3BYKOBOH BOJIHBI MEXK/Y ABYMS TOuKaMu. VICTIONB3YIOTCS YABTPa3ByKOBbIE ATUHKH WIH MUKPO(OHEL BaxxHO
YUUTBIBATh TEMIIEPATYPY CPE/bl, BIAXXHOCTb M HAINYHE NPENSITCTBUN, KOTOPHIE MOTYT MOBIIHATH HA PaCIPOCTPaHEHHE 3BYKa.

3aKpLITI)Ie BOIIPOCHI C OTHUM NPABUWIBHBIM OTBETOM

Bormpoc Ne3

Kaxoii 3akoH onMchIBaeT ABMKEHHE Tea O] BO3ACHCTBUEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) Bropoii 3akon HeroToHa

c¢) Tperuii 3axon HetoTona

d) 3axoH coxpaHEHUS SHEPTUH

IIpaBusbHbIii 0TBET: b) Bropoii 3akon HeioToHa

Bompoc Ned

Kaxkoit nmpubop ucnons3yercs A U3MEPEHUs] CKOPOCTH 3BYKa B Bojie?
a) ['maponokaTtop

b) Oxomor

¢) Conorpad

d) Jatuuk naBneHus

[IpaBunbHbIi oTBET: a) ['Maponokarop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU TTPABUIIbHBIMU OTBETAMU

Bomnpoc Ne5

Kaxkue (axTops! BIUSIOT Ha CTAaOMIFHOCTE CyJHA HA Boae?
a) ®opma Kopiryca

b) Pactipenenenue rpy3os

c¢) Bricora nHamBogHOTO G0pTa

d) I'myOuna ocagxu

[IpaBuiibHBIC OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue mpuOopbl HCHOJIB3YIOTCS JUTSE M3MEPEHHST MAarHUTHOTO 110JIs?
a) Komrmac

b) Maraurometp

c) laneBanOMeTp

d) Karyrmika HHAYKTHBHOCTH

ITpaBuisHEIE OTBETHL: b, d

BOHpOCbI Ha YCTAaHOBJICHHC OCJIEAOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHUTE NPABHIIBHYIO TIOCIEI0BATEIBHOCTD IaT0B MPH IIPOBEICHUH YKCIICPUMEHTA 10 H3MEPEHUIO CKOPOCTH 3ByKa B BO3IyXeE:
1. [MoxkmoueHne MUKPO(OHOB K PErHCTPUPYIOIIEMY YCTPOHCTBY.

2. V3amepeHne BpeMEHH MPOXOKICHHUS 3BYKa MEXTY MUKPO(OHAMH.

3. PacueT cxkopocTu 3Byka IO U3BECTHBIM PACCTOSHUSAM U BPEMEHU.

4. Hactpoiika pacctossHuil Mexay MUKPO(hOHAMHU.

[IpaBuiibHas mocnenoBaTeNlbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne§

YcTaHOBHTE NOCIEI0BATENLHOCTD IIATOB IPH HACTPOHKE JIA3€pHOro AalbHOMEpA ISl U3MEPEHUS pACCTOSHHUS:
1. Hactpolika npueMHuKa curHania.

2. IlonxnaroueHre UCTOUHUKA NUTAHUS.

3. Hacrpoiika nepenatouiero nasepa.




4. W3mepeHue paccTosHUs.
[IpaBuiibHas IOCTENOBATENBHOCTD: 2 — 3 — 1 — 4

Bomnpocs! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXKITYy PU3NUSCKUMH SIBICHUSMH U TPUOOPAMH, UCTIOIE3YEMBIMHU JIJISI UX U3yICHUS:
PusnyecKkoe sBICHHUE IIpudop

a) Onektpuuectso 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onrrueckue 3PPeKThr 3) CnexrpomeTp
d) PagnoaktuBHocts 4) I'eiirepoBckuii cueTuuk
[TpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YCTaHOBHTE COOTBETCTBHE MEXIY (HU3UUCCKUMU BEIMIMHAME U HX CIMHUIIAMHI U3MEpPEeHUS B MexXIyHapOIHOM CHCTEME eTMHUI]
(CH):

dusnyeckas BeIUYUHA Enununa uszmepeHus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoymnb

¢) MomHocTb 3) Barr

d) Dueprus 4) xoynb

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

6.4. Mertoaudeckue MaTepuaJibl, Onpeae/sonue npoueaypbl OeHUBaHUuA

MeTtoauka OLIEHKU 3K3aMeHa 110 AUCLUIIINHE

TeopeTuueckas 4acTh 3K3aMeHa M0 JUCLHUIINHE MPeACTaBIsIeT coO00i KOMIJIEKC BOIPOCOB Ha YCBOEHHE IPOIEHHOT0 MaTepHuania -
TEPMHHBI, ONIPEIEIICHNUS, 3aKOHBI.

B pamkax TeopeTHdeckoi yacTi 00yqaroImuiics, I KaXI0ro 3afaHus, (POpMyIHpYeT MPaBIIIBHEIE C €r0 TOYKH 3PESHHS OTBETHL
3agaHue CUNTACTCS BHINIOJHEHHBIM B TOM CIIydae, €CIIU JaHbl BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTuBHOM citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEJCTaBIISIET 3a1a4ll, HAlIPABJICHHbIE Ha BBIIBICHHE BO3MOXKHOCTU MPAKTHUECKOTO
IIPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOIHEHUS TEOPETUYECKON M MPAKTUYECKON yacTeil B COOTBETCTBUH C
NPHBEICHHBIMU HIDKE TPEOOBAHUSAMH.

5 (oTIM4HO) >85 Bce 3amanus BHINONHEHB B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 ommboK.

4 (xopormo) 75+84 Bce 3a1aHus BBIIONHEHBI B COOTBETCTBUH C TPEOOBAHUAMHU, B 00BEME JOCTATOYHOM JJIsi OOIIEro
(hYyHKITMOHUPOBAHUS CHCTEMBI HJIH BBITIOJTHEHO JIBA 3a/IaHHsI B COOTBETCTBUU C TPEOOBAaHHUSIMH, B TIOJHOM 00BbeMe U Oe3 ONIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonaeHo He MeHee ABYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 00BeMe
JIOCTAaTOYHOM JJIs1 001ero (PyHKIMOHUPOBAHUS CUCTEMBI

2 (HEeyIOBJIECTBOPUTEIHHO) <50 BrIMonHEHO MEHee MBYX 3alaHWi B COOTBETCTBUH C TPEOOBAHUSAMH, B 00BbeMe

JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI
HToroBslii 6ami 3a 3x3aMeH BRICTABIIACTCSA 110 OIEHKE XyAlIel yacTH. B CIIOPHBIX Cilydasx MpernoaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIIOIINE BOIIPOCHI M AaBATh AONOJIHUTEIIbHBIC IPAKTUUCCKUE 3a/[aHUS.

MeTtoanka OIeHKH 3a4eTa 10 JUCIUIUINHE

3a4er 1o AUCIMIUIMHE BHICTABIISCTCS [0 PE3y/IbTaTaM CHCTEMAaTHYCCKOM pabOThI CTYACHTA B TCUCHHE CEMECTpa.

Meroauka OIeHKH TabopaTOPHEIX paboT

CTyIeHT TOJKEH BBHITIOJIHHUTH M 3alIUTUTH BCE TA0OpaTOPHBIE PabOThI, IPETYCMOTPEHHBIE IIPOTPaMMON TACITUILIHHBL.
JlabopaTopHas paboTa cunTaeTcs 3aIUIIEHHON MPH YCIOBUH yIOBIETBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BceX KOHTPOJIBHBIX
BOIIPOCOB, TIPHBEICHHBIX B KOHIIE KXKI0H paOOTHI B TaOOPaTOPHOM IPAKTUKYME, & TAKIKE BBIIIOJHEHHUS TECTOBBIX 3aJaHHM 110 TEME
paboThI HA YCMOTPEHHUE TIPETIOIaBaTEIICH.

7. YHEBHO-METOJUYECKOE 1 TH®POPMAIIMOHHOE OBECINIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN | 3armaBue | I/I3Z[3.TCJ'IBCTBO, rona




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

Buxkynos C. B.,
Curumos B. .,
Tpoiakuna E. T.

Ousnka: cOOpHUK 3a1a4

HoBocubupck: CI'YBT,
2017

JI1.2 | C.B. Bukynos, B.1.
Curumos, E.T.
Tpoiakuna, A.C.

SIpocnasuesa

®dwuznka: yued. mocodbne

Hosocubupck: CI'YBT,
2017

JI1.3 | Hukurenko AHaToaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurumoB Bnangucias
WBanouy, TpeiHKHHA
Enena Tpanuesna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxann HukonaeBud

JlaGopaTopHBIi MPaKTHKYM IO MOJICKYIISIPHOH (hU3UKE: MPAKTHKYM

Hoocubupck: CI'YBT,
2019

JI1.4 | Hukutenko AHaTOIUi
T'eopruesny, SIxoBnes
Biagumup
Huxonaesuu,
CurumoB Brnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxann HukomaeBud

JIabopaTOpHBIH MPAKTHKYM 0 MEXaHUKE

Hosocubupck: CI'YBT,
2018

JI1.5 | CurumoB Bnaaucnas
HBanoBuuy,
IIpoTononosa Huna

ITaBnoBHa

Onruka. @u3nka aToma: 1ab0paTOPHEIN MIPAKTHKYM I10 (PH3HUKE

Hosocubupck: CI'YBT,
2016

JI1.6 | Tpodumona Taucus

HBanoBHa

Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TEXH. CIIeIl. BY30B

Mocksa: Akagemust, 2010

7.1.2. lonoTHUTeIbLHAsS JIMTepaTypa

ABTOpBI, COCTaBUTETH

3armaBue W3narenscTBO, TOI

JI2.1 |Opnos Tpaauit
Bacunbesuu,
CuHok0B Muxaun

IlerpoBuu

JlabopaTopHBIi MPAKTUKYM IO (pr3nKe. DNEeKTPUIECTBO, MATHETU3M

HoBocubupck: HIC'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBaHue

JlabopaTopusi onTUKH W (HUBHUKU
aroMa - ydeOHas ayJauTOpHs st

AynuropHast nocka; Kommuekt yueOHoit Mmebenm; JlabGopatoprble ycraHoBku: OrpeneneHre
[JIABHOTO (POKYCHOTO paccTOsHMS JHH3bL, OnpeneneHne mokas3arels IPeIOMICHHS KHIKOCTEH ¢

HpOBEICHUS Ja00OpaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jlasepa IIPU  HOMOIIH

3aHATHI mudpaknnoHHOW pemeTkn; OnpenesieHne KOHICHTPAIIMHA CaXapHBIX PacTBOPOB C TOMOIIBIO
caxapumerpa, 2 mr.;, OmpeneneHne TeMIepaTrypsl packanéHHoro Tena; MccinemoBanue
JAMHEHYaToro creKTpa BOJOPOJa U ONpeeNIeHHs TOCTossHHOI Punbepra

VYuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHoW Mebeny; MynmbTuMenuiiHoe 0o0OpynOBaHHE: MPOSKTOP

IIPOBEIEHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTannoHapHsIi), [TK (mepeHocHO)

JIEKIMOHHOTO THIIA

JlaGopatopust MEXaHUKH u | AynutopHas nocka; Kommuiekr yueOHON wmeOenu; JlabGopaTopHble CTEHIBI: YHUBEpPCAIbHBIN

JNIEKTPUYECTBA - ydeOHast [ cTeH] «3aKoHbI IOCTOSIHHOTO TOKa», 6 mr.; JlaGoparopnas ycraHoBka: OmnpejeneHne

ayAuTOpHsl sl IIPOBEAEHUS | TOPU3OHTAIBHOW COCTaBIAIOLIEH MarHUTHOro mnosst 3emid, 4 mr. OnpeaencHue YCKOpEHHs

1a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH Mo crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe Kkojeco, 4 mr.;
Omnpenenenue ckopocTH 3Byka; OrmpenesneHue  OTHOLICHHMS — TEIUIOEMKOCTEH, 2  IIT.;
JlabopatopHoe oOopymoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 mmiT.; Habop
000pyIOBaHUS IS BEIYHMCICHIS OTPENTHOCTEH N3MEPEHH, 6 IIT.

ITomemenue s | Kommnekr  yaebnoit mebenu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" u
CaMOCTOSATEIbHOMN paboTHI | 0OOecreunBalONIMX ~ AOCTYl B 3JEKTPOHHYIO  MH(OPMAIMOHHO-00pPa30BaTENbHYIO  Cpeay
00yJaroIIXCsI YHuBepcurera.

YaeOHast AyIUTOPHS Ui | AyoutopHast nocka; Kommuiekt yaueOHoi Medenn

IIPOBEACHU 3aHATUI

MPaKTUYCCKUX 3aHATHH







