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dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 7 3ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 1
Ay TOPHbIC 3aHATUS 74 dK3aMeH 2
caMmocTosTeNbHast pabora 134
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 4/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |16 |16 |44 |44
JlabopaTopHbie 14 (14 |16 [16 |30 |30
Wnas KoHTaKTHas 4 4 4 4 8 8
pabota
Uroro ayn. 42 142 |32 (32 |74 |74
KonrakrtHast pabora |46 (46 (36 (36 |82 |82
Cam. pabora 62 |62 |72 |72 |[134|134
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 ¢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:

2.2

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

221

CynoBoe 311eKTpoo0OpyI0BaHUE U OCHOBBI AJIEKTPOTEXHUKH

222

Texangeckas pusnka

223

JKon0rus

224

TGOpH}I MCXaHHU3MOB M MallllH

225

OCHOBBI HAYYHBIX UCCIIEIOBAHUN

226

Dkojoruveckasi 6e30macHOCTh MOPCKOH (PEUHOM) TEXHUKH

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUA JTUCIUITJINHBI

(MOZY.JI)

OIIK-1: CriocoGeH UCI0JIb30BaTh OCHOBHBIE 3AKOHBI €CTECTBEHHO-HAYYHBIX TUCHHUILIMH B IPO(decCHOHATbHOIM
AesITeTbHOCTH, IPUMEHATh MEeTOAbI MATEMATHYECKOI0 AHAIN3A H MOJeIMPOBAHNUS, TEOPETHYECKOI0 U
IKCNEPHMEHTAIBHOTO HCCIe0BAHNS

OIIK-1.1: IIpuMeHsieT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX JUCLUHUIUIMH B PO ECCHOHANBHON AEATEIbHOCTH

B pe3yiabTaTe 0CBOCHUSA AUCHHUIIIMHBI oﬁyqaloumﬁca JOJIZKCH

3.1 |3uaTs:
3.1.1| - ¢usndeckre OCHOBHI MEXaHUKH;
3.1.2 | - oCHOBHBIC MTOHATHS, 3aKOHBI M MOJICITH MEXaHUKH, DIICKTPHYCCTBA M MarHETU3Ma, KOJICOAHHH M BOJH, KBAHTOBOH
(U3UKH, MOJIEKYITSIPHON (M3UKH U TEPMOAMHAMUKH, OTITUKH, aTOMHOU U SIEPHON (DU3UKH;
3.1.3 |- METOIBI TEOPETHYECKOTO M FKCIIEPUMEHTAIBHOTO HCCIICIOBaHNA B (pr3HKe.
3.2 | Ymerh:
3.2.1 | ucrop30BaTh (PU3NYECKIE 3aKOHBI IIPH aHAIN3E H PEIICHUH MTPo0IeM MpoQecCHOHANBHON NeITeIbHOCTH
3.3 | Baagerb:
3.3.1 | meToamu poBeeHNS (PU3NUECKUX N3MEPEHNUIT, METOJaMU KOPPEKTHOH OLIEHKH HOTPEIIHOCTEH IIPH MPOBEACHUN
(U3NIECKOro SIKCIepUMEHTA.
4. CTPYKTYPA JTUCIHUIIJINHBI (MOAYJIS)
Bun HaumeHoBaHuUe pa3aesioB U TeM /BU]I 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /JIex/ 1 4 J1.1J11.4
Cp Kunemartunka noctynarenbHOro ¥ BpalaTeIbHOTO JBUKCHUS 1 8 JI1.4
MaTepUaTbHON TOYKH U TBeporo Temna. /Cp/
J1a6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUN (HU3NMIECKUX 1 2 JI1.4 J11.6
BenmuuH. OmnpeseneHue MIOTHOCTH Tell MPaBUIbHOMN (opMel.  /J1ab/
Jlex Juunamuka /Jlex/ 1 4 JI1.1J11.4
Jlab OnpeneneHne YCKOPEHUs CHIIBI TSHKECTH 110 crioco0y beccenst. 1 4 JI1.4 J11.6
OnpezeneHrne MOMEHTA MHEPLIMU MaXxOBOTO KoJieca TMHAMUYECKUM
MeTooM. V3ydeHre OCHOBHOTO 3aKOHA TMHAMUKH BPAIIaTeIILHOTO
JBIDKEHSI ¢ ToMonIbio Masitarka O6epOexka. /J1ab/
Cp JlMHaMuKa MoCTyNaTeIbHOTO ABIDKCHNUS Tesl. OCHOBHBIE TEOPEMBI H 1 8 1.4
3aKOHBI. J[MHaMUKa BpallaTeIbHOrO ABMXKEHUS TBepaoro tena. Pabora u
sHeprus B MexaHuke. /Cp/
Jlex Mexannueckue KoeOanus U BOJHBI /JIek/ 1 2 JI1.1J11.4




Cp Tl'apmonnueckue konebanus. 3aTyxaromue konebanus. ClioxeHune 6 JI1.4 J11.6
konebanuii /Cp/
Paznen | Pazmen 2. OcHOBBI MOJIEeKY/ISIpHOI (U3UKHU
Jlex MonekynsapHO-KHHeTHUeCKas Teopust /JIex/ 4 JIT.1J11.4
Cp MounekynspHo-kuHeTn4eckas Teopuss OCHOBHOE ypaBHEHHUE 6 JI1.4
MOJIEKYJISIPHO-KUHETUIECKOW TEOPHU HIICATLHOTO Ta3a. DIIEMEHTHI
craructuku MaxkcBesuia u bonbimana. /Cp/
Jlex OcHOBBI TEpMOAMHAMUKH /JIex/ 4 JI1.1J11.4
JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJHBL,CKOPOCTH 3BYKa M KO PHIINEHTa 2 JI1.4 JI1.5
Ilyaccona mo (a30BbIM cooTHOIIeHUSM. OnpeiesieHne OTHOLICHUS
YACTBHBIX TEIUIOEMKOCTEH BO3/IyXa, H3MEPEHHBIX IPH TIOCTOSTHHOM
JIABIICHUH U TIOCTOSTHHOM 00BbeMe MetonoM Kiemana u Jlesopma /J1a6/
Cp OCHOBBI TEpMOIMHAMUKH. AHAIIU3 IEPBOTO U BTOPOTO Hayall 6 JI1.4
TepMoauHaMuKu. TernoBsie MammHbl /Cp/
HKP Tekymmit konTposs /MKP/ 2
Pazgen | Pa3zgen 3. DiekTpoMarseTusm
Jlex Onexrpocraruka /Jlex/ 2 JI1.1J11.4
JIa6 HccnenoBanue >MeKTpocTaTHUIECKOTO moiist. OnpeneneHne eMKOCTH 2 JI1.4J12.1
KOHJICHCATOPOB METOAOM OaJIMCTHYCCKOTO TanbpBaHoMeTpa /J1ad/
Cp DnekTpocraTuyeckoe nosie. HanpsokeHHocTh 1 noteHuman. [puaiun 8 JI1.4
cynepnosuiun. [Ipumenenune teopemsl ['aycca st pacyera
AIEKTPHUYECKHX TOJIEH. DIEKTPOEMKOCTh YEANHEHHOTO MTPOBOJHUKA U
IUIOCKOTO KOHZIEHCATOpa. DHEPrHs 3JIeKTpocTaTnieckoro moist /Cp/
Jlex DnextpoauHamuka /JIek/ 2 JI1.1J11.4
JIab H3MepeHue conpoTUBIEHUS U ONIpeesieHIe YAECIbHOTO CONMPOTUBICHUS 2 JI1.4J12.1
npoBoHUKA. /J1ab/
Cp OnekrpoauHamuka. [Toctosuubiii Tok. 3akonsl OMa. K.II./I. ncrounuka 6 JI1.4
noctostHHoro Toka /Cp/
Jlex Marnutoctatuka. MaruuTtHas HHIyKus /Jlex/ 6 JJ1.1J11.4
Cp MaruruTtocTaTtika. MarautHoe moje. 3akoHs! Ammepa, buo — Caapa — 6 1.4
Jlamunaca u mosiHOTO ToKa. Cuna JlopeHna. J[BrukeHHe 3apsKeHHBIX
4acTUI] B MarHuTHOM TtoJie /Cp/
JIa6 OmnpeneneHne TOPU30HTAILHON COCTABIISIONIEH HAMIPSHKEHHCOTH 2 JI1.4
MarHuTHoro mosist 3emuu. /J1a6/
Cp Marnutnas unaykuus. Teopus Makcenia. SIBjaeHue 21€eKTpOMarHuTHOM 8 JI1.4
uHaykud. CaMOuHIYKIHs. HIYKTHBHOCTD. DKCTPATOKU 3aMBIKAHUS U
Ppa3MBIKaHUs ICKTpHUecKoi ienn. KoebaTenbHbIi KOHTYD.
OnexrpoMarauTHele konebanus /Cp/
UKP Texymuit kouTpoas /MKP/ 2 JI1.4
Paznen | Pa3pen 4. Ontuka
Jlex Omsnueckas ontuka /JIex/ 6 JI1.1J11.4
Cp OCHOBHBIE 3aKOHBI TeOMeTpHUYecKOi onTuku. MHTEpdepeHus u 20 JI1.4
nudpaxnus ceera. [lonapuzarus ceera /Cp/
Jlab Omnpepenenue ri1aBHOro (POKYCHOT0 paccTosHUS TuH3. Onpenenenne 8 JI1.2J11.4
MOKa3aTeJIel IPETIOMIICHHUS JKUIKOCTEH C TOMOIIEIO pedpakTomMeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IydeHHUS Jla3epa IpH TOMOIIN
nudpaknuoHHON pemeTkd. /J1ab/
Jlex KsanroBas onrtuka /Jlek/ 6 JI1.1J11.4
Cp KBanToBas onrtuka 3aKOHBI TEIIOBOTO U3ITydeHHs U potodddexra /Cp/ 16 1.4
JIab Omnpenenenre TeMnepaTypbl PaCKaJIeHHOTO TeJla ONTHIECKUM 4 JI1.2 JI1.4
meronom. /J1a6/
HKP Konrtponbhas padota 3 /UKP/ 2 J1.4
Paznen Pasjnen 5. Atomuas u siiepHas pusuka
Jlex Crpoenue aroma /JIex/ 2 JI1.1J11.4
Cp Crpoenue atoma KBaHTOBas mpupo/a cBeTa U BOIHOBBIE CBOMCTBA 18 1.4
yactur /Cp/
Jla6 I'pagynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 4 JI1.4 JI1.5
HccrenoBanue CIeKTPOB UCITyCKaHUSI BOJOPOJIA H OTIPEISIICHUE
noctossHHON PunGepra /J1a6/
Jlex Snepnas ¢pusuka /Jex/ 2 JI1.1J11.4




Cp SAnepnas ¢u3nuxa 3aKoH paJH0aKTUBHOTO pachaia. SlnepHsie 2 18 JI1.4 J11.5 0
peakuun /Cp/

HKP Texymuit kouTpoas /MKP/ 2 2 JI1.1 J11.3 0
1.4

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHTH KUHeMaTHKU. Mozenu B MmexaHuke. Cuctema otcueta. IlocTynarensHoe ABMKEHUE TBEPAOTO Tena. TpaeKkTopus, AI1Ha
MyTH, BEKTOp NepemenieHus. CKOpoCTh M YCKOPEHHE TOYKH Kak MPOU3BOIHBIE pajinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOE yeKopeHus. Kitaccudukanus BUIOB JBIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HetotoHa. [ToHATHS Macchl U CHITbl. Bubl cuil B MEXaHMKe: TPEHUs, YIPYTOCTH U TAroTeHHs. MIMIyibe Tena.
Nmmnynse crnbl. BHeNIHNE 1 BHYTPEHHNE CHIIBL. 3aKOH COXPAHEHUS HMITYJIbCa MEXaHU9IeCKO# cucteMsbl. LleHTp Macc (1IeHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €T0 JBIKEHHUS.

Pabora nocTostHHOM M epeMeHHON CHITBL. BoipaskeHue paboThl CHUIIBI Yepe3 KPUBOJIUHEHHBIA HHTErpall. MOIIHOCTh. DHEPTUs KaKk
YHUBEpCAJIbHAS Mepa PA3TUIHBIX (OpM JBHKECHUS U B3auMoJieicTBUs. KnHeTH4eckas S3HEpPrusi MEXaHUIEeCKOW CUCTEMBL. 3aKOH
COXpaHEeHHsI MEXaHHYECKOH SHEPTHH U €T0 CBSI3b C OMTHOPOJHOCTBIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX Tell.
MoOMEHT HHEPIMU TBEPAOTO TeIa OTHOCUTENBHO ocHu. [Ipumeps! ero Beruncienus. Teopema LlTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BpaILATeNbHOTO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEMOABUKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa
HMITYJIbCA U €T0 CBSI3b C M30TPOIHOCTHIO MPOCTPAHCTBA.

3aKoH BCeMUpPHOTO TAroTeHus. [loTeHIManbpHas SHEPrisl MaTepUATEHON TOUYKH BO BHEIITHEM CHIJIOBOM IIOJIE M €€ CBS3b C CHIIOH,
JefcTByIOIIEeH Ha MaTepHaIbHYIO TOUKY. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPIUHU U €0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eqununs! usmepenus aasieHus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHON XKUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHE bepHysum u cneactsus us Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxca. KoaddpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

IapmoHmueckue KoeOaHus 1 uX XapakTepuctuku. JuddepeHnnanibaoe ypaBHeHHE TApMOHHYESCKHX KojieOanuid. [IpyKnHHBIH,
(u3mueckuil 1 MaTeMaTHIECKUI MasTHIKYA. DHEPrHs TapMOHIYEeCKUX Konebanuil. CliokeHne rapMOHNIECKIX KOJIeOaHui OTHOTO
HafpaBlIeHHUs U OJJMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO MTEPIICHINKYISIPHBIX Koebanuid. ®urypsl JInccaxy. 3aTyxaronye 1 BEIHYK/ICHHEIE KoixeOanus. PesoHaHC.
BonHoBBIE TIporiecchl. Mexanu3m 00pa3oBaHus MEXaHHUECKUX BOJH B YIIPYToit cpefe. [IpononsHble 1 ONEpEeTHbIC BOTHEI.
YpaBHEHHE TIIOCKOH Oeryieil BOTHbL. JTMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIPHOH (DU3UKH

Tema 2.1. MonekyasipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uzaeanbHbIX razos.
CpenHsis KHHETHYECKas SHEPTUsI MOJICKYI. MOJIeKyIsIpHO-KHHETHIECKOE TOJIKOBAHHE a0COTIOTHON TeMIIEpaTypBbI.

DeMeHTHI cTaTUCTHYeCKOH (pu3nku. 3akoH MakcBema JIs pacipeieseHHs. MOJICKYIT HCaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbpliMana 11 pacnpeeeHus 9acTHI] BO BHEIITHEM NTOTEHIMAIBHOM Hone. CpegHee 4uciao
CTOJIKHOBEHUI ¥ CpeIIHSAS JUTMHA CBOOOJHOTO MTPoOEra MoJIeKyIl.

OmnsitHOe 0o60ocHOBarMe MKT. /Tuddy3ust, TeIronpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprus. Hucno creneneit cBo60AbI MOIEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTENEHSIM CBOOOIBL.
ITepBoe Hauano TepmMonuHaMHUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMbl. MosipHast
TETJIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICATFHOTO Ta3a OT BI/IA Mporiecca. [IpuMeneHne mepBoro Hagaiga TePMOIMHAMUKH K
usomnpoueccam. AnuabartHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporeccel. O6paTumble 1 HeoOpaTtuMsble mpouecchl. ukin KapHo n ero k... 1uis naeanbsHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONHNH, €€ CTATHCTHYECKOE TOJKOBAHHE.

Cutel ¥ OTEHIIMATBHAS SHEPT U MEXKMOJICKYIIIPHOTO B3anMOAEHCTBUS. D PEKTUBHBIN uaMeTp MOJIeKyl. Y paBHeHHne Ban-nep-
Baanbca. dazossle nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U KUIAKOTO COCTOSHUIMA
BemecTBa. [ToBepxHocTHOE HaTskeHUe. CMadrBaHue. KanunisapHele siBICHUS.

Paznen 3. DnexTpomMaraeTusm

Tema 3.1. DnexTpocTaTuka

3akon Kymona. HanpsnkeHHOCTE M CHIIOBBIE JIMHUH HAPSHDKEHHOCTH 3JICKTPUYECKOTO 1ois. [IpHHINIT Cymiepo3nm
aeKkTpuueckux nonei. [IpuMep pacuera HaNpsKEHHOCTH 0TS, CO3/1aBAEMOM cucTeMoi 3apsoB. II0TOK BekTopa HaIpsSKEHHOCTU
anekrpuueckoro noist. Teopema Octporpanckoro-Iaycca

PaGota cui a1eKTpruuecKoro noJjs o nepeMeleHuo 3apsaa. Lupkynsanus Bekropa HanpskeHHOCTU. [loTeHIanbpHbIi XxapakTep
AIIEKTPOCTATHUECKOTO T, [IoTeHITHAT AIIeKTPHYECKOTO MO, DKBUIIOTCHITHATIBHBIC TOBEPXHOCTH. CBS3b MOTCHIIHATIA C
HANPSHKEHHOCTBIO MOJIS. DIEKTPUIECKOE MOJIe B JUIIEKTPUKaX. TUIBI IUAIEKTPUKOB. Bupl monspuzanuu. Bektop nonsipuzanuu.
ITpoBOOHMKHM B 3JIEKTPOCTATHYECKOM IOJIE. DIEKTPOEMKOCTH ITpoBoAHMKA. KoHaeHcaTophl U uX BUIbl. DopMmyrna mI10cKoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTHs 3JIeKTPOoCcTaTHIecKoro mojs. O0bpEMHAS IIIOTHOCTh
SHEpTHUH.

Tema 3.2. DnekTpoauHaMHUKa

[TocTosiHHBIN AekTpuYecKuil TOK. Buasl HocuTenei 3apsaa B pa3inuHbix cpenax. Cuma toka. Bexrop miotHoctu Toka. 3/1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MOIHOH 1eri. CONpOTHBIICHHE W IIPOBOUMOCTH IPOBOTHUKOB, X TEMIIEpaTypHas




3aBUCUMOCTb. PacdeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUN.

Pabota 1 MommHOCTb 3sekTprueckoro Toka. 3akon [xoyns-Jlenna. [Ipasuna Kupxroda n npumeHeHue ux x pacuery
Pa3BETBIEHHBIX LIEHEH.

Tema 3.3 Maruurocratuka

MarnutHoe nonie. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T0JIS1, €r0 BUXPEBO XapakTep. 3akoH AMmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoOM mose. [IpuHnun paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cunibl B3aMMOJEHCTBHUS NapaIelbHbIX TOKOB. 3aKoHbI AMnepa. JIBHKeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bektopa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. MarautHas unaykuus. Teopust Makcseinia

Pa6oTa o nepemenieHnIo MPOBOJIHUKA U KOHTYpa C TOKOM B MATHUTHOM MoJe. DNEeKTpOMarHuTHas HHAyKuus. 3akoH @apazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenna. fIpnenue camonHaykiuu. MIHAyKTUBHOCTE KOHTYpa. DJIC
caMOMHAYKIMH. B3aumHas nHayknus. MarauTHoe 1osie B BemecTBe. THITBI MarHETUKOB (IHa-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamarnumyeHHocTh. MarHuTHas IpOHNIIAeMOCTD BetiecTBa. OCHOBBI Teopun MakcBeuia. Tok cMeneHus.
YpapHeHust MakcBeiuia B HHTerpainbHOi (opme.[loHaTre o mepeMeHHOM Toke. OMUYECKOe, peaKTHBHOE (EMKOCTHOE H
WHIYKTHBHOE) ¥ MOJHOE COIPOTHUBIICHHS IIETTH TePEMEHHOT0 ToKa. 3akoH OMa JUIs enH IepeMEHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

DOneKTpoMarHuTHeIe Konebanus. ["apMoHNYecKre, 3aTyXarolue U BRIHYX/ICHHbIE Kosiebanust. [lonstue o pe3oHance.
ONEeKTpOMarHuTHBIE BOJIHBI U UX cBoMcTBA. [1Ikana 3eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMIeHNs. VX hu3uaeckuii CMBICI.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. @opmyna 3epkana. [ToctpoeHne n3o0paxeHuit.
Tonkue nmunzel. @opmyna nun3sl. [locTpoeHne n3obpaxeHunit.

BonHoBast anekTpoMarHuTHas Npupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus cBeta. Meros! HabmoaeHus naTepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOM TONIIMHEI K PABHOTO HAKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHIn B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun Ioiirenca-®dpenens. Merox 301 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IHUCKE.
Judpakius Ha npocTpaHcTBeHHOH perieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBanmue CTpyKTypbl
kpucrauioB. [loustue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OIAPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPAXKEHUU U
IpEeJIOMJICHIH Ha TPaHHLE JBYX IUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukoms. ITonsponast u
HONAPU3ALOHHBIE IPU3MBIL.

HckyccTBeHHas ontudeckas annzorponns. Ddhextsl Keppa n @apanes. OnTnieckn akTHBHBIC BellecTa. J(ucmepcus crera.
DneMeHTHI dJIEKTPOHHOW Teopuu nucnepcuu ceera. [lormomenue (abcopOuus) ceera. 3akon byrepa.

Tema 4.2. KBanToBas onTHKa

TemnoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacripenenenme 3HEPTHH B CIIEKTpe aOCOIIOTHO YEPHOTO Tea. 3aKoH cMemeHns Bura. @opmyna Penes-[[xuHca.

SBnenue poroaddexra. Buenrnnit poroaddext u ero 3akonsl. PoToHsl. YpaBHeHHE DHHIITeHHA 1 BHENTHETO (GoToddhdexTa.
Macca n ummnyinsc ¢potona. JlaBinenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMIT NEHCTBHS, YCTPOHCTBO M IIPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3NKa

Tema 5.1. CtpoeHue aroma

Monenu atromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTpax UCITYCKaHHS Y IOTJIOIICHUSI aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHH.

Bounna JlIyn ne bpoitns. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeomnpeeneHHocTel I'eiizeHOepra kak nMposiBIEHUE KOPITyCKYIIPHO-BOIHOBOTO Ayalu3Ma cBOiicTB MaTepuu. BonHoBas GyHKIuS u
ee craTucTuuecKuil cMelci. YpaBHeHue IlIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 5.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tormnomenne, CloETaHHOE U BRIHYXICHHOE M3mydeHne. [loHsTrne 06 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocras u 3apsii aTOMHOTo sapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHeprus cBs3M sapa.BzanmoneiicTBre HyKIOHOB U MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Moaenu siapa. PannoakTuBHOE
W3ITy9eHHe U ero BUIBL. 3aKOH PaJHOaKTUBHOTO paclana. 3aKOHOMEPHOCTH U ITPONCXOKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aTOMHBIX sifiep.IIoHsTHE O IAEPHBIX peaKUUsIX U UX OCHOBHBIX THIAX. MICKyCCTBEHHAs paMOaKTUBHOCTS. JlefieHHe TSKENbIX saep.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakius cunTe3a aTOMHBIX aaep. [Ipobiema ympapisieMbIx
TEPMOSJIEPHBIX PEaKIMil. DlIeMEHTapHbIe YacTULIBL. VX kiaccudukarys.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB




Brinonnenue u 3amuTa 1a00paTopHbIX padoT
BeimosiHeHHE caMOCTOSITENBHBIX padoT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

OIIK-1: CriocobeH mpUMeHSTh eCTeCTBeHHOHAYYHbIE H OOIIECHHKEHEPHbIE 3HAHMUS, METO/IBI MAaTEMaTHIECKOTO aHAJII3a 1
MOJIETTUPOBAHUS B TPO(ECCHOHATIBHON AESTEIbHOCTH

1 cemectp

Bomnpoc Nel

OnummnTe, Kak MEHAeTCS IIOTHOCTH Ta3a MpH W3MEHEHUHN TEMIIepaTypsl U AaBieHus. Kakue ¢usmdeckne cBONHCTBA ra3a
OIIPEIENSIOT €r0 MOBEAECHHE B ITUX YCIOBUSIX?

Ortset: [Ipn yBenuueHun TeMnepaTypsl ras pacupseTcs, YT0 IPUBOANUT K YMEHBIIEHHUIO €T0 MIOTHOCTH. IIpy noBbIIeHHN
JIABJICHUS Ta3 CKUMACTCS, YBEJIIMUMBAs CBOIO INIOTHOCTH. OCHOBHEIE CBOICTBA r'a3a, KOTOPHIE OIPEIEIAIOT €ro OBEICHNUE,
BKJIIOUAIOT CPEIHIOI0 KHHETUYECKYIO SHEPTUIO MOJIEKYI (TEMIIeparypa) U CUIIy MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS (JaBiIcHHE).
Bompoc No2

OOBsicHUTE, TOYEMY ITPH IBIDKCHHUH Cy/IHA Ha ITOBOPOTE KOPITYC HAKIOHACTCS BHYTPh MMOBOpOoTa. Kakue CHITBI BBI3BIBAIOT 3TOT
HAKJIOH M KaK OHH BIIUSIOT Ha YCTOHYMUBOCTD CygHA?

Ortset: Haxiion xopiryca cyiHa BHyTpb II0BOPOTA BbI3BaH JEHCTBHEM LEHTPOCTPEMUTENBHBIX CUJI, BOSHUKAIOIIUX MPH ABUKEHUU
10 KpUBONMHENHOH TpaekTopun. Koraa cyqHo moBopaunBaeT, IEHTPOCTPEMUTENBHAS CHJIA TSHET €ro K LEHTPY MOBOPOTa,
3aCTaBIAA KOPITYC HAKIOHATHCSA BHYTPh. DTOT HAKJIOH KOMICHCHPYETCS CHIIAMH IIIaBy9eCTH, JeHCTBYIOIINMH CHIU3Y BBEpX,
KOTOPBIE CTPEMATCS BEpHYTh CyIHO B BEPTUKAIBHOE MONOXKEHUE. Y CTONYUBOCTD Cy/JJHA 3aBUCHT OT COOTHOIICHHS ATUX CHIL: 4YeM
CHJIbHEE HaKJIOH, TeM 0OJIbIIIEe BEPOSITHOCTD OTEPH YCTONYMBOCTH. BakHbIMU (hakTOpaMH, BIMUSIONIMMH Ha YCTOHYNBOCTS,
ABJISIIOTCSI BBICOTA LIEHTPa Macc CyIHa, opMa KOpILyca U paclpeaeieHue Ipysa.

Bompoc Ne3

Kakoii 3aK0H OIHMCBIBAET 3aBUCUMOCTb CHIIBI YIIPYTOCTH OT Je(hOpMaIiy MPY>KUHEI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) 3akon I'yka

¢) 3akon Oma

d) 3axon boitna-MaprorTta

IIpaBumbHENA oTBET: b) 3akoH ['yka

Bompoc No4

Kaxkoe ycTpo#cTBO IpeoOpa3yeT MeXaHHIECKYIO SHEPTHIO B AJICKTPHIECKYIO?
a) Jlunamo-marimnHa

b) Tpaucdopmarop

¢) AKKYMYJISITOD

d) Kongencatop

IIpaBusbHbIA OTBET: a) JJuHAMO-MalInHa

Bompoc Ne5

Kakue u3 nepeunciieHHbIX CBOMCTB XapaKTEPHBI I ()eppOMArHUTHBIX MaTEePHAIOB?
a) Bricokast 3;1eKTponpoBOANMOCTD

b) CriocoOHOCTH COXPaHATh OCTATOYHYIO HAMAarHUYeHHOCTh

¢) Huskast MarnuTHas MpOHUIIAEMOCTb

d) Hamuuune moMeHOB

ITpaBuibHBIC OTBETHL: b, d

Bonpoc Ne6

Kakue BeTUUUHBI SBIISIOTCS OCHOBHBIMU MAPAMETPAMK COCTOSIHUS TSPMOJANHAMUYCCKOI CHCTEMBbI?
a) Temmieparypa

b) O6bem

¢) Maccogas nons

d) laBnenue

e) CkopocTh

IIpaBusnbHBIE OTBETHI: a, b, d

Bompoc No7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD CTAANI JBIKCHUS Tela, OPOIICHHOT0 TOPH30HTAIBHO ¢ HEKOTOPOH HadabHOM
CKOPOCTBIO.

I. Teno nBukeTCs paBHOMEPHO BJI0JIb TOPU3OHTAIBLHONU OCH.

2. Teno HauMHAET ABUTaThCA MOA AEHCTBHEM CHIIBI TSAKECTH.

3. Teno KOCTUrIO MOBEPXHOCTH 3EMIIH.

4. I'opu3oHTanbHOE ABIKEHHE 3aMEISCTCS U3-3a CONMPOTHUBICHUS BO3IyXa.

[IpaBuiibHas IOCTENOBATENBHOCTD: | — 4 — 2 — 3




Bompoc Ne§

YcTaHOBHTE MOCIIEAOBATEIBHOCTD ACHCTBHI PU U3MEPEHUH 3JICKTPUUIECKOTO COMPOTHBIICHHS PE3UCTOPA METOAOM aMIlepMeTpa U
BOJIBTMETA.

IToAKTIOYNTE UCTOYHUK ITUTAHUS.

V3MepuTh HaNpsDKEHHUE HA PE3HUCTOPE.

[TonKIF0YNTh PE3UCTOP MOCIIEAOBATEIBHO C AaMIIEPMETPOM U BOJIBTMETPOM.

W3MepuTh crity TOKa B IETIH.

Paccunrtath compotuBieHue mo 3akoHy Oma.

HpaBI/IHLHaSI OCIEeI0BaTeNbHOCTE: | >3 >4 —>2 — 5

DA e~

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH BEIMYMHAMH U UX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
dusnueckas BeauYMHA Cumsour
ayCuma 1)F

b) PaGora 2) W

¢) MomHocTh 3)P

d) DnekTpuueckuii 3apsi 4HQ
IIpaBubHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0
YCcTaHOBHUTE COOTBETCTBHE MEXTY (PU3NUECKIMU SBICHUSIMH U YCTPOUCTBAMH, HCIOIB3YIOIIUMHE 3TH SIBICHUSL.
Pusnyeckoe sSBICHHUE VYerpoiicTBo

a) DJeKTpOMarHuTHasi MHIYKIUS 1) Tpanchopmarop
b) ®oTordpdext 2) ComHeuHast Garapes
c) Pezonanc 3) LC-xonTYD

d) TepmoaeKTPUIECTBO 4) Tepmonapa
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

Bompoc Nel

OO0BbscHUTE, TOYEMY OCIIbIi CBET NP MPOXOXKISHIH Yepe3 MPU3MY pa3liaraeTcsi Ha CIIeKTpajibHbIe [[BeTa. Kakue MpUHIIHIIEI JeKaT
B OCHOBE 3TOTO ABJICHUA?

OtBet: benblii cBET MpecTaBiIsIeT CO00i cMeCh BCeX BUANMBIX LIBETOB CIIEKTPa. [Ipy MPOX0XKICHUN Yepe3 MPU3MY CBET
MIPETIOMIISIETCSI U3-3a Pa3IMIHONH CKOPOCTH PACIPOCTPAHEHHSI KXKIOTO [BETA B MaTepHaie MprU3MbL. DTO SIBICHHE U3BECTHO KaK
Jucriepcus cBeta. PazinuyHble JIMHBI BOJTH CBETA MPEIOMIISIOTCS MO/ pa3HbIMU YIJIaMH, YTO PUBOIMT K MX pa3eNeHHIO U
00pa30BaHMIO PaIyTH I[BETOB.

Bonpoc Ne2

Omnuumre Npolece paJoakTHBHOTO paciiaja M 00bSICHUTE, KaKue BU/IbI PAANOAKTUBHOIO PacIiajia CymecTByoT. Kakue mpoyKTs
00pa3yloTcs B pe3ylbTaTe KaX10ro Bujia pacnajaa?

OrtBeT: PamroakTHBHEIN pactiag — 3TO MPOIECC CaMOTIPOM3BOJIFHOTO MPEBPAIICHNS HECTAOMIIBHBIX SIep B CTAOMIBHBIE ITyTEM
BBIOpOCA INIEMEHTAPHBIX YAaCTHI[ MJIM TaMMa-u3aydeHus. CyImecTBYIOT TPH OCHOBHBIX THIA PaIMOAKTUBHOTO pacmaja: ainb(da-
pacman, Oera-pacriaj U raMma-u3irydeHue. Anbga-paca] IPUBOJUT K 00pa30BaHHUIO HOBOTO AJIEMEHTA C MEHBIIIMM aTOMHBIM
YHCIIOM M YMEHBIIIEHHEM YHciIa HeHTpoHOB. beTta-pacman BKimogaeT TpaHchopMaIiio HeWTpoHa B IPOTOH WM IIPOTOHA B HEHTPOH
C BBIJICJICHHEM IIO3UTPOHA WITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ITydeHre — 3TO BBIACIEHHUE SHEPTUH B BHJE (DOTOHOB
BBICOKOI1 SHEpruM 0e3 N3MEHEHHs cocTaBa sIpa.

Bonpoc Ne3

Kaxkoit u3 nepeunciIeHHbBIX 2JIEMEHTOB 00IajaeT HanOOoIbIIei aTOMHOM Maccoit?
a) Bomopon

b) 'enwmid

¢) Yraepon

d) XKenezo

ITpaBunbHsiii oTBeT: d) XKeneszo

Bompoc Ne4

Kakoii npubop ncnonbs3yercst a1t HabII0IeHHs 3a TIOBEACHUEM MUKPOYACTHUIL, TAKMX KaK JICKTPOHBI?
a) Muxpockon

b) LukaoTpoH

¢) DIEKTPOHHBIA MHUKPOCKOIT




d) Pagmonokatop
[IpaBuIIbHBIN OTBET: ¢) DNEKTPOHHBIA MUKPOCKOIT

Bonpoc Ne5

Kakue u3 nepeqrciieHHbIX YCTPOICTB UCIONB3YIOT MPUHIUIIBI ONITHKH?
a) Jlazepsl

b) Pamaper

¢) Teneckormnbl

d) doTokamepsr

IpaBusIbHBIC OTBETHL: a, ¢, d

Bonpoc Ne6

Kakne u3 nepeyncieHHbIX YaCTUIl yUacTBYIOT B SAEPHBIX PEaKIUsIX?
a) DIEeKTPOHBI

b) ITpoToHsI

¢) Heiitponst

d) [Tosutponsr

IIpaBunbHbBIE OTBETHL: b, ¢

Bompoc No7

YcTaHOBHTE MPABIIIBHYIO ITOCIIEIOBATENBHOCTS COOBITHI TIPU 00pa30BaHUM Pay’>KHOTO CIIEKTpa:
1. Benplif cBeT momnagaer Ha MOBEPXHOCTH BOABI.

2. CBeT MpesioMIIIeTCs U OTPAXKASTCS BHYTPH KaIlTd BOJIBI.

3. CBeT BBIXOAMT W3 KAITM M pa3jiaraeTcsl Ha OTJENbHBIE 1IBETA.

4. UenoBek BUAUT pamyry.

IIpaBusibHas MoCnen0BaTENbHOCTD: | — 2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE OCIEA0BATENIFHOCTD 3TANOB SAEPHOTO JICNICHHUS:
L. BricBOOOXIEHHE SHEPIHU.

2. 3axBar HEHUTpPOHA AIPOM.

3. Pacniag sinpa Ha nBe 4acTu.

4. OO0pa3oBaHue HOBBIX HEMTPOHOB.

[IpaBuiibHas TOCTIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY BUAAMH PAIMOAKTUBHOTO PACIaa i 00Pa3yOIMMHUCS YaCTHIIAMU:
Bun pacnaga OO0pa3yrommecs: 4acTHIIbI

a) Anbda-pacnan 1) ITosutpon

b) bera-pacnag 2) Anbpa-uactuna

¢) l'amma-uznyuenue 3) DnekTpoH

d) Bera-muttoc-pacman 4) I'amma-dotoH

IIpaBuUIBHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEX Y (PU3MUECKUMU SABICHHSAMH U IPUMEPAMHU HX UCIIOIb30BaHMUS:
duznvecKoe sBICHHE [Ipumep ucnonp30BaHMsA

a) dudpaxmus ceera 1) CD/DVD-mpourpsiarens

b) SAnepusiit cuate3 2) Comnnie

¢) PannoakTuBHBIA pacnan 3) AToMHas 3JeKTPOCTaHLIUS
d) ®ayopecuennus  4) JIIOMHHECHCHTHBIC JIAMITBI
IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoniie Npoue1yphbl Oll¢eHUBaHUSA

MerTouKa OLIEHKH 3K3aMeHa 0 TUCIIUTIINHE
TeopeTndeckast 9acTh 3K3aMeHa MO JUCIUIIIMHE MPEACTaBIsIeT cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IIPOICHHOr0 MaTepHuania -
TEPMUHBI, OTIPEACIICHUS], 3aKOHBI.




B pamkax TeopeTHueckoi yacTu 0Oydaromuiics, U KaKA0ro 3a1aHus, (GopMyIHpyeT NPaBUIIBHEBIE C €70 TOYKH 3PEHUS] OTBETHL.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABJIEHHbIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOTO
NPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOT0 paszena.

OK3aMEH BBICTABIISIETCS C YUETOM PE3YIbTATOB BBIIOIHEHUS TEOPETHUECKON U MTPAKTHYECKOH 4acTell B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMHI.

5 (oTaM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B IOJHOM 0ObeMe U 0e3 OIIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBaHMAMH, B 00BEME JOCTATOYHOM IS 0OIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJIHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe 1 O3 OmHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHWil B COOTBETCTBUU C TpeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUIsl 00IIEero (QYHKIIMOHUPOBAHUSI CHCTEMBI

2 (HeyIOBJIETBOPUTEIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUH B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTaTOYHOM JUI 00IIeTO (DYHKIIHOHHPOBAHUS CUCTEMBI
HToroselii 0at 3a 5k3aMeH BBICTABIISETCS 10 OLEHKE XyAllel yacTH. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTHUECKUE 3aJaHUS.

MeToauka OIeHKH 3a4eTa 110 JUCILUILIMHE

3ayeT Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PabOThl CTYICHTA B TEUCHHE CEMeCTpa.

MeTtoauka oIeHKH JIabopaTOPHBIX paboT

CTyneHT H0KeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbBIE IPOrPaMMON TUCIIUTIIHHEL
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YAOBICTBOPUTEIFHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MTPUBCACHHBIX B KOHIIC Ka)I(ZIOI;‘I pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYME, @ TAK)XKXC BbIIIOJTHCHUS TCCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThl HA YCMOTpPEHHE MPEToiaBaTesei.

7. YHEBHO-METOJUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1 PexoMenayemast 1uTepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, COCTaBUTENHU 3arnaBue W3nmarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue /it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | CurumoB Brnagucnas | Onruxa. @usnka aToma: 1a60paTOPHBINA IPAKTUKYM IO (H3HUKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
ITaBnoBHa
JI1.3 | Buxkynos C. B., Ousnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoiakuna E. T.
JI1.4 | C.B. Bukymnos, B.1. ®dusuka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpoiakuna, A.C.
SIpocnasuesa
JI1.5 |Hwuxurenko AHatomuii |JlabGopaTopHBIH IPAKTHKYM ITO MOJNEKYISIPHON (H3HKE: TPAKTHKYM Hosocubupck: CI'YBT,
I'eopruesuu, SkoBies 2019
Buagumup
Huxonaesuu,

CurnmoB Bragucnas
WBanosuy, TpeiHKHUHA
Enena TpanuesHna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukonaeBuu

JI1.6 |Huxurenko Anatonuii |JlabopaTopHBIN NPaKTHUKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuny, SIxoBnes 2018
Biagumup
Huxonaesuu,

CurumoB Brnanucnas
NBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun Hukomnaeuu

7.1.2. lonoHUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IlerpoBuu

JlabopaTopHBIil MPAaKTHKYM IO (pu3nke. DNeKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

Jlabopatopusi onTHKH W (HUBHUKH
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHo# Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja00opaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jla3epa IIPU  [OMOIIH

3aHATHI mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieeHus MOCTOsIHHOM Punbepra

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBEECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHOCHOIT)

JIEKIMOHHOTO THIIA

JlabopaTopust MEXaHUKU u | AynutopHas pocka; Kommmexkt yue6HOM Mebenu; JlaGopaTopHble CTEHABL YHHUBEPCAIBHBIH

JNIEKTPUYECTBA - ydeOHasi [ cTeH] «3aKoHbl IOCTOSIHHOrO TOKa», 6 mr.; JlaGoparopnas ycraHoBka: OmnpejeneHne

ayAuTOpHsl A IIPOBEAEHUS | TOPU3OHTAIBHOW COCTaBIAIOLIEH MarHUTHOro mnosst 3emid, 4 mr. OnpeaeneHue YCKOPEHHs

71a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue cKOpocTH 3ByKa; OrmpeneneHue  OTHOWICHHMA  TEIJIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 miT.; Habop
000pyIOBaHUS IS BEIYHCICHISI OTPENTHOCTEH M3MEpEHHH, 6 IIT.

ITomemenue IS
CaMOCTOSITENIbHON paboTbl
00yJarOIIIXCsI

Kommnekr yuebnoit wmebenn; I[IK — 10 mT., nogkimroueHHBIX K cetd "HHTepHer" w
o0ecrneynBalOUIMX  JOCTYI B DJCKTPOHHYIO  MH(POPMAIMOHHO-00pa30BATENbHYIO  CPEdy
YHuBepcurera.




