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Kamudukarus O0axanasp

®dopma o0ydeHust 3a04yHas

OO01mmast TpyI0eMKOCTh 73ET

YacoB 1o yueOHOMY IJIaHy 252 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMEeHBI 2
ayAUTOPHbIE 3aHATH 28
caMocCTosTeIbHas paboTa 202
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 2
— Hroro
Bup 3anaruit v | P
Jlexiun 10 (10 |10 |10
JlabopaTopHbie 18 |18 |18 |18
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 28 |28 |28 [28
KonraktHas pabora |32 |32 (32 |32
Cam. pabota 202 {202 | 202 | 202
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 252 (252|252 | 252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U

MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHM3HH

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

npeiIecTBYIOIIee:

2.2.1 | CynoBoe 31eKTpooO0opyI0BaHHE U OCHOBBI DJIEKTPOTEXHUKU

2.2.2 | Texuudeckas ¢Gpu3uKa

2.2.3 | Dxomorus

2.2.4 | OcHOBBI Hay4YHbIX UCCIEI0BaHUI

2.2.5 | Texaomorndeckas (IPOSKTHO-TEXHOJIOTHIECKAsT) IPAKTHKA

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-3: Cnoco0eH NpUMEHATh COOTBETCTBYIOIMIT pH3NKO-MaTeMaTHYECKHil aNnapaT, MeTOAbI AHAIN32 U MOAeJUPOBAHMNS,
TeOPeTHYECKOro M IKCIEePUMEHTAJIBLHOI0 HCCIIEeI0BAHMS NPH PelleHHH NPo¢ecCHOHANBHBIX 32124

OIIK-3.2: JIleMOHCTpHpYET MIOHUMaHUE (PU3HUCCKUX SBICHAI U IPUMEHSCT 3aKOHBI MEXaHUKH, TEPMOTMHAMHKH, JJICKTPHUSCTBA U
MarHeTH3Ma, ONTHKH

B pe3yiibTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

3.1 (3HaTh:

3.1.1| - ¢usnveckne OCHOBBI MEXaHUKH;

3.1.2 | - OCHOBHBIE MOHSTHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJICKTPHUECTBA U MarHETHU3Ma, KOJIeOaHUil 1 BOJH, KBAHTOBOU

(bu3uKH, MOJIEKYISIPHON (PU3UKH U TEPMOAMHAMUKH, ONITUKH, aTOMHOU U AAepHON (HU3UKHY;

3.1.3 |- MeTOABI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICA0BAaHNA B (pU3HKeE.

3.2 | Ymern:

3.2.1 | ucrronp30BaTh GU3NIECKHE 3aKOHBI TIPH aHAIH3E M PEIICHUH MTPOoOIeM PO eCcCHOHAIBHOMN e TeFHOCTH

3.3 | Bnagersn:

3.3.1 | MeTogaMu npoBeAcHUs GU3UUSCKUX U3MEPCHUI, METOAaMH KOPPEKTHOH OLIEHKH TOTPELIHOCTEH IPH NPOBEACHUN

(U3HYECKOTO IKCIIEPIMEHTA.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)

Bun HaunmenoBaHue pa3ieioB u TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUS / Kvpe AroT
Paznen | Paszpes 1. OCHOBBI MeXaHUKH
Jlex Kunemaruka. lunamuka /Jlex/ 2 2 JI1.1J11.4 0
Cp Kunemaruka. Kunemaruka nocTynaTeabHOrO U BpalaTeabHOro 2 12 JI1.4 0
JBIDKEHHS MaTepPHaIbHOM TOUKH U TBepAoro tena. /Cp/
JIab Omnpenenenue yCKOPEHHs CHIIBI TSXKECTH 110 crioco0y beccens. 2 2 J1.4J11.6 0
OmnpeneneHue MOMEHTa HHEPIIMU MaXOBOTO KOJeca JUHAMHYIECKUM
MeTooM. V3ydeHrne OCHOBHOTO 3aKOHA JIMHAMUKH BPAIIaTeIILHOTO
JBIDKEHHS ¢ IOMOIIbo MasitHuka Obepoexa. /J1ad/
Cp Junamuka J[MHaMUKa MOCTYNATENbHOTO ABIKEHUS Tel. OCHOBHBIE 2 20 1.4 0
TEOpeMBI U 3aKOHBI. JINHAMUKA BpaIlaTeIbHOTO ABIKEHUS TBEPAOTO
tena. PaboTa u sHeprus B Mexanuke. /Cp/
Cp MexaHngeckue KoiaeOaHus 1 BOIHEL. ['apMOHIYeCKHe KOIeOaHHs. 2 10 JI1.4 J11.6 0
3aryxaromue konebanus. Cnoxxenue konedannii /Cp/
Pazmen | Pa3nen 2. OcHOBBI MoJIeKkyIsIpHOIT pU3UKH
Jlex MonekynsapHo-KuHeTHYecKas Teopusi. OCHOBBI TepMOANHAMUKHY /JIek/ 2 2 J1.1J11.4 0




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

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

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

Paznen | Pa3zgen 3. DuekTpomarHeTusm

Jlex DNeKTpocTaTHKa. DIEKTPOJUHAMIKA. MarHutoctaTika. MarHutHas 2 2 JIT.1J11.4
nanykys. Teopust Makcsena /JIex/

Cp OnekTpocratrueckoe nosie. HanpsokenHocts u noteHnuan. puamun 2 10 JI1.4
cynepnosuuuu. Ilpumenenue reopemsl I'aycca nis pacyera
INEKTPUUECKUX MONel. DNeKTPOEMKOCTh YEAUHEHHOTO IPOBOHUKA U
IUTOCKOTO KOHIEHCATOpa. DHEPTHs 3JIEKTpoCcTaTHIecKoro moist /Cp/

J1a6 M3mepenune CONpOTUBIICHUS U OTIPEIETICHHUE YIEIBHOTO COMTPOTHUBICHUS 2 2 JI1.4J12.1
npoBoxaHuKa. /J1a6/

Cp Onexrpoaunamuka. [ToctosaHsIM Tok. 3akonsl OMa. K.I1.JI. ncrounnka 2 10 1.4
noctostnaoro Toxka /Cp/

Cp Marnurocraruka. MarautHoe nose. 3akonbl Amrepa, buo — Caapa — 2 10 JI1.4

Jlanutaca u monHoro Toka. Cuna Jlopenna. /IBuxeHne 3apsiykeHHBIX
4acTul] B MarHuTHOM mone /Cp/

Jlab OnpeneneHre ropu30HTAIEHON COCTABIIAIONIEH alpsKEHHOCTH 2 2 1.4
MarHutHoro moist 3emuu. /JIa6/

Cp Marnutnas uaaykuus. Teopus Makcgema. SIBjieHHe 3IeKTpOMarHuTHON 2 10 JI1.4
naaykund. CamonHaykuua. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKAaHUS 1
pa3MbIKaHUs eKTpuueckoil nenu. KoxebaTensHbIH KOHTYP.
DrnekTpoMaruHuTHeIe koebanus /Cp/

Paznen | Pa3zpen 4. OnTuka

Jlex ®dusnueckas onrtuka. Ksanrosas onruka /JIex/ 2 2 JI1.1J11.4

Cp ®duznyeckas ontuka OCHOBHBIC 3aKOHBI TEOMETPUUYECKON ONITHKH. 2 20 JI1.4
Wnrepdepennns n mudpaxmms ceeta. [lomspuzanus ceera /Cp/

JIa6 Onpeenenre rraBHOro (POKYCHOTO pacCTOsTHUS TUH3. OnpeencHre 2 6 JI1.2 J11.4
IoKasaTeel MPeIoOMICHUS KUAKOCTEH ¢ IOMOIIBIO pedpakToMeTpa
A606e. OmpeneneHye ATUHBI BOJHBI HU3Ty4EHHS J1a3epa Ipu MOMOLII
nudpaknnoHHON pemeTkH. /J1ad/

Cp KBanToBas onTrka 3aKOHBI TEIUIOBOTO U3IydeHus U Gotoaddekra /Cp/ 2 20 1.4

JIa6 Omnpenenenue TeMIepaTypbl pacKaJeHHOTO TeJla ONTUYECKUM 2 2 JI1.2 J11.4
MetonoM. /JIab/

Pazgen | Paspen 5. ATtomHas u aaepHas Gpuznka

Jlex Crpoenmne aroma. SInepras ¢usnka /JIex/ 2 2 JI1.1J11.4

Cp Crpoenune atoma KBanTOBas mpupo/ia cBETa U BOJIHOBBIE CBOMCTBA 2 20 JI1.4
yactuy /Cp/

Jlab I'pagyrnpoBka MOHOXpOMAaTOpPa MO CHEKTPY UCITyCKAaHHUS aTOMOB PTYTH. 2 2 JI1.4 J11.5
HccnenoBanue CieKTpoB HCITyCKaHUS BOZOPOAA U ONPEAEIICHNE
noctostaHoM Prnoepra /J1a6/

Cp Snepuas ¢pusuka 3aKOH PaJOaKTHBHOTO pacnaaa. SnepHeie 2 20 JI1.4 JI1.5
peakuun /Cp/
HKP KounTponbHas pabora /UKP/ 2 4 JI1.1J11.3
1.4

5. COAEPKAHME AVNCLUILINHEI (MOAYJIST)

Pasnen 1. OcHOBBI MEXaHUKU

Tema 1.1. Kunematuxa

OnemeHTH! kKMHeMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTynatensHoe ABIKEHHE TBEPAOTo Tena. TpaekTopus, ATHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU Kak IPOU3BOIHBIE paJuyca-BeKTopa o BpeMeHu. HopmanbHOE U
TaHTeHIATbHOE YcKopeHus. Kitaccnukanust BUIOB ABHKCHHUS.

Tema 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHS Macchl M cuibl. Bubl cuil B MEXaHUKe: TPEHUs], YIIPYTOCTH U TAroTeHus. Miynsc Tena.
Wmmnynbc cunel. BHelHie 1 BHyTpeHHHE CUITBL. 3aKOH COXpaHEHHs UMITYJIbCa MeXaHU4ecKoi cucteMsl. LleHTp Macc (LeHTp
MHEPINH) MEXaHIMYECKOH CHCTEMBI ¥ 3aKOH €TO JABIDKCHHUS.

PaboTa mocTOSHHON U IepeMEHHOM CHUIBL. BrIpaxkeHHe paboThI CHIIBI depe3 KPUBOIMHEHHBIN HHTErpaa. MOIIHOCTh. DHEPrust Kak
YHHBEpCaJlbHasi Mepa Pa3jINIHbIX (OPM JBMXKCHUS M B3auMoieicTBUs. KnuHeTnueckast SHEprus MEXaHHUECKOH CHCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMYECKOH SHEPTHU U €T0 CBS3b C OHOPOTHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTHX TEl.




MoOMEHT HHEepIMU TBEPAOTO TelIa OTHOCUTENBHO ocu. [Ipumeps! ero Beruncienus. Teopema lllTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE IMHAMUKYU BPAIIATEIbHOTO ABMKEHUS TBEPAOTO TeIa OTHOCUTENBHO HEMOABIKHOM OCH. 3aKOH COXPaHEHUS] MOMEHTA
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTHIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHImanbpHast YHePris MaTepHaIbHOW TOUKM BO BHEIITHEM CIJIOBOM IIOJIE H €€ CBSI3b C CIUIOH,
JeHCTBYIOIIEH Ha MAaTePUANbHYIO TOUKY. 3aKOH COXpaHEHHs MEXaHUUECKOI SHEPIHU U €ro CBsI3b C OHOPOAHOCTHIO BPEMEHH.
JlaBnenue B xUAKOCTH U raze. EnnHuie! u3Mepenus aasneHus. 3akonsl [lackana u Apxumena. TedeHnue nneanbHON )KUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUe bepHymu u cienctus us Hero. TedeHue Bs3koi xxugkocti. @opmynsl HeioToHa 1
Croxkca. Ko GpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apMoHMUeckne KomebaHus 1 UX XapakTepucTHky. [luddepeHnnansaoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKuHHBIH,
(u3mUecKkuii 1 MaTeMaTHIECKUH MasSTHUKHA. DHEPIUs TapMOHHYIECKUX KoieOanuid. CloxeHHe TapMOHIUYECKHUX KoJieOaHuil 0THOTO
HaIpaBJeHUs U OAMHAKOBOM yacToThl. buenue.

Cro)xeHus B3aMMHO NMEPIEHANKYIAPHBIX Konebanuil. Gurypsl JInccaxy. 3aTyxaromue 1 BbIHYXKIEHHbIE KoneOaHus. PesoHaHc.
BosHOBEIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpYroi cpene. IIpomonsHbIe U monepeyHble BOTHBL.
YpaBHEHHE IIOCKOH Oeryiei BoTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIAPHOH (DH3UKH

Tema 2.1. MonekynsipHO-KHUHETHYECKAs TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsist KHHETHYECKast SHEPTUst MOJIEKYJ. MOJIeKyIsIpHO-KHHETHYECKOE TOJIKOBAHUE a0COTIOTHON TeMIIepaTyphl.

ONeMeHTHI CTaTUCTHYECKOH (m3uKH. 3akoH MakcBema A pacipeieNICHNs MOJIKYIT HAEaNbHOTO I'a3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonbpliMaHa U1 pacnpeeeHus 9acTHI] BO BHEIITHEM NTOTEHIUAIBHOM Hone. CpegHee Yuciao
CTOJIKHOBEHUIT ¥ CpeIHSAs JUIMHA CBOOOJHOTO ITPpoOera MoJIeKyIl.

OmnsrtHOe o6ocHOBarMe MKT. [Tuddy3ust, TeruionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeioToHAa.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Hucno cteneneit cBo60abI MOIeKyl. 3aKOH PAaBHOMEPHOT'0 PacHpeieNIeHUsl SJHEPTUH MO CTETEeHSIM CBOOOIBL.
IepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMsl. MossipHast
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTH MJEAIBHOI0 ra3a oT Bua mpouecca. [IpuMeHeHne nepBoro Hayaaa TEPMOAUHAMUKH K
u3ompoueccam. AnuabartHslii mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporieccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo u ero k... 1uis naeanbsHoro rasa. Bropoe Havano
TepMoAMHAMUKH. [loHATHE 00 SHTpONHH, €€ CTATHCTHYECKOE TOIKOBAHHE.

Cuutel ¥ TOTEHIIATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoaeiicTBI. D dexTHBHEIN qrameTp MoJeKyl. YpaBHeHne BaH-nep-
Baannca. dazoBslie nepexonst 1 u 2 poga. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUAKOTO COCTOSTHHIMA
BemecTa. IToBepxHocTHOE HaTskeHUe. CvadnBaHue. KanunispHele siBIeHUS.

Pa3nmen 3. DnekTpomMarueTusM

Tema 3.1. DaexTpocraTuka

3akon Kynmona. HanpspkeHHOCTB 1 CHIIOBBIC JIMHUY HANPSHDKEHHOCTH 3JICKTPUYECKOro 1mofis. [IpuHIi cyrepno3nmm
aneKkTpuueckux nonei. [IpuMep pacuera HaNpsKEHHOCTHU IO, CO34aBAEMOM cUcTeMOH 3apa0B. II0TOK BEKTOpa HaNps>KEHHOCTH
anexTpuueckoro nona. Teopema Octporpaackoro-I'aycca

Pa6oTa cui anexkTpuuecKoro nos no nepemMenieHuo 3apsaaa. Lupkynamnus BeKTopa HanpsKeHHOCTH. [loTeHnnanbHbli XapakTep
3JIEKTPOCTaTUUECKOro nojs. [ToreHnman 3ekTpudeckoro nosist. DKBUNOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HAMpPSHKEHHOCTHIO TOJIS. DNEeKTPHUUEcKoe MojIe B JUINEKTpUKaxX. THITbI AUAIEKTPUKOB. Buas! monspusanuu. Bektop monspusanun.
ITpoBOIHUKHY B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonaeHcaTrops! v ux Buabl. DopMysa MiI0CcKoro
KoHJeHcaTopa. CIIocoObI cCoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPIus IEKTPOoCcTaTHIecKoro moist. O0bEMHas IIIOTHOCTh
SHEPTUH.

Tema 3.2. DnekTpoarHAMHKA

IMTocTostHHBIN dnekTpuYecKkuil TOK. Buipl HocuTenel 3apsaaa B pasnuyHbIX cpenax. Cuna Toka. Bekrop miorHoctu Toka. 3/1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoJIHOH 1eri. CONpOTHRIICHHE W IIPOBOIMMOCTH IPOBOTHUKOB, X TEMITEpaTypHas
3aBUCUMOCTb. PacdeT conpoTuBIeHUN NIPYU PA3IMYHBIX BUJAX COEIUHEHUN.

Pa6oTa 1 MOIIHOCTB AMeKTpUUecKkoro Toka. 3akoH Jxoyns-Jlenna. [Ipasuna Kupxroda u npuMeHeHne UxX K pacueTy
Pa3BeTBIEHHBIX IIETIeH.

Tema 3.3 MaruurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosst. CUIoBbIe IMHUM MarHUTHOTO T0JISI, €r0 BUXPEBOI XapakTep. 3akoH AMrmepa 1t
CHJIBI, JIEUCTBYIOIIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pykd. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM moJe. [IpuHnun paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cunbl B3aMMOJEHCTBHUS MapaIenbHbIX TOKOB. 3akoHbI AMIepa. JIBH)KeHHE 3apsDKEHHBIX 4acTUIl B MAarHUTHOM none. Cuna
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon noigHoro Toka. MarautHoe mosie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHWTHOM
unaykuuu. Teopema I'aycca ans nons B. Ilotok Bekropa B yepes conenoun.

Tema 3.4. MarautHas unaykuus. Teopust Makcseiia

Pa6oTa no nepemenieHno MPOBOJIHUKA M KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BbIBOJ] U3 3aKOHa coxpaHeHus sHeprun. IIpasuno Jlenna. fIpnenue camouHaykuuu. MHOyKTUBHOCTE KOHTYpa. DJ1C
caMOMHAYKIMH. B3aumHas nHayknus. MarauTHoe mosie B BemecTBe. THIIBI MarHETUKOB (Iua-, mapa- U peppoMarHeTHKH), UX
¢u3nueckas npupona. HamarnumyeHHocTs. MarHuTHas IpOHUIIAeMOCTh BetecTBa. OCHOBBI Teopun MakcBeuia. Tok cMeneHus.
VYpaBHenuss MakcBesuia B MHTerpainbHoi popme.IloHsATHE 0 IepeMeHHOM Toke. OMHYECKOe, peakKTHBHOE (EMKOCTHOE U
WHIYKTHBHOE) ¥ IOJTHOE COTPOTHUBIICHHS IIETTH IEPEMEHHOT0 ToKa. 3akoH OMa JUIs Ieny IepeMEeHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.




OnexTpoMarHuTHBIC Konebanus. ['apMOHIUECKHE, 3aTyXarolie U BIHYKAeHHbIe KoaeOanus. IloHsaTHe 0 pe3oHaHCe.
OneKkTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMAarHUTHBIX BOJIH.

Pa3pmen 4. Ontuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx ¢usudeckuii cmbici.
SIBneHue MOTHOTO BHYTpeHHeTo oTpaxkeHus. CBeToBobl. Cheprueckue 3epkana. Gopmyna 3epkana. [loctpoeHne n3o0pakeHHH.
Tonkwue nun3b1. @opMmyna auH3bL [locTpoeHue H300paKeHHUH.

BonHoBas 3neKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Bpems u anvHa
korepeHTHOCTH. [IpocTpancTBeHHAs KorepeHTHOCTE. VIHTepdhepernus ceeta. Merons! HabmroneHns naTepdepeHnny ceera. Pacyer
unTepepernun B onbite FOHTra. MHTepdepeHnrs cBeTa B TOHKUX IICHKaX. [10I0CH paBHOW TONIMMHEI X PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne uuTeppepeHIny B HAyKe U TEXHUKE.

Judpaxius ceta. [punimn Nolirenca-®Openens. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe nccinegoBanne CTpyKTyph
kpuctamioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U noIsipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa Npy OTPaKEHUHU U
IIPEJIOMJIEHUM Ha IPpaHulle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe mydenpenomnenue. Ilpuzma Hukonsd. Iongapouns! u
HOJAPHU3AIOHHBIC TPU3MBIL.

HckyccTBeHHas ontudeckas aHuzotponus. Iddextsl Keppa u @apanes. OnTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.
DJIeMeHTBI JIEKTPOHHOM TeOpHH aucnepcuu ceera. [lornomenue (adbcopOius) ceera. 3akoH Byrepa.

Tema 4.2. KBanrtoBast ontuka

TemnoBoe U3TydeHHE U €r0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenune sHepruu B CrieKTpe abCOIIOTHO YEPHOTo Tena. 3akoH cMmerueHus Buna. ®opmyina Penes-/xunca.

SIenenue dpororddexra. BHemHmit hororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA 11 BHEITHET0 (hoTodddeKTa.
Macca n ummynsc ¢ortoHa. J{aBnerne cBera. OnbiTel JleOenena. Jlazeps!, mpuHINN EHCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pasnen 5. AToMHas u siiepHast pu3uka

Tema 5.1. Ctpoenue atoma

Mopenu aromoB Tomiicona u Pesepdopaa. OMmuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCITyCKAaHHS U MOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. JInneiuarelii criektp aroma Bojgopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHUE KOPITYCKYIISPHO-BOJHOBOTO Jyaji3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepru. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpéaunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

[Mocrynatst bopa. BopoBckast Teopust atoMa BOZOpo/a U BOJOPOJOIOJ00HOr0 HOHA. ATOM BOJOPO/Ia B KBAHTOBOM MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 5.2. SAnepnas puzuka

PentreHoBckue criekTpbl. 3akon I'. Mo3nu. [Tornomenue, ClIoHTaHHOE U BBIHY)XACHHOE n3irydeHue. [IoHsTie 06 onTHueckux
KBaHTOBBIX r'eHepaTopax (Iazepax). Pasmep, cocras u 3apsix aToMHOTO siipa. MaccoBoe 1 3apsitoBoe dncia. Jleekt Maccsl u
SHEprus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U OHATHE O CBOICTBAX U MPUPOJIE SIEPHBIX cuil. Moaenu siapa. PannoakrusHoe
U3Ty4eHHE U ero BUJIbL. 3aKOH PaJMOaKTUBHOTO pacnaja. 3aKOHOMEPHOCTH U POUCXOXKICHUE albda, OeTa - 1 raMMa-u3ITy4eHus
aToMHBIX sifep.IloHATHE 0 AAEepHBIX peakUAX U UX OCHOBHBIX THNAX. McKyccTBEeHHas pal0aKTUBHOCTS. JleJIeHue TSKETbIX sIep.
Hennas peakiust genenus. [lorsaTue o simepHOit SHepreTrke. Peakiis cuHTe3a aTOMHBIX saep. [Ipobiema ynpaBiseMbIx
TEPMOSAEPHBIX pPeakIyii. DneMeHTapHble 9acTuIbl. Mx knaccuduxamnus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BrImoHeHve U 3ammuTa 1abopaTopHbIX padoT
BeImosHEHHE CaMOCTOSTEIBHBIX PadOT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KonTpoabHble BONIPOCHI U 3aJaHUS

3amgaHust U1 ONIPEeIICHUS YPOBHS CPOPMHUPOBAHHOCTH KOMIICTCHIIUH:

Komnerenuus OINK-3

3aKphIThIC 33AaHUS:

1. ®usuyeckue SBIECHUS B OIMHAKOBBIX YCIOBHUSIX MPOTEKAIOT OJMHAKOBO BO BCEX MHEPLUAIBHBIX CUCTEMAaX OTCYETa — 3TO
TIPUHIIMIL. . .

A OTHOCHUTEIBHOCTH; *

B cooTBercTBUS;

C 10MOJNHUTENBHOCTH;

D nezaBucumoctu.

2. M3MeHeHne BHYTpEHHE! HEpTUH ra3a MPOU30IIIO TOJIBKO 3a CUET pabOTHI CKAaTHs Ta3a B ...
A u300apHOM Mpolecce;




B uzoxopHoM mpouecce;

C M30TE€pPMHUUYECKOM MPOLECCE;

D ammabatndeckoM mporecce. *

3 DnexTpuUecKoe MojIe CO3AaeTcs ABYMs HapalIeIbHBIMI, BEPTHKATBHO PACIIONOKEHHBIMHU ITACTHHAMH, 3apSKCHHBIMA
Pa3sHOMMEHHO C OJMHAKOBBIMU 110 MOJYJIIO MOBEPXHOCTHBIMU IJIOTHOCTSIMU 3apsi0B. HanpsskeHHOCTD pe3yabTHPYIOIIETO
3NIEKTPUYECKOr0 MO PaBHA HYJIIO ...

A 3ampenenamu miactuH - *

B mexny nnactunamu

C TombKO cIipaBa OT BTOPOU MIACTHHBI

D TONBKO ClIeBa OT MEePBOH ITACTHHEI

4.Toueunsrit 3apsn Q = 531 K momemen B neHTpe Kyda ¢ anmuHOU pedpa 10 cm. IToTok BekTopa HaNPsSHKEHHOCTH IEKTPHIECKOTO
HoJs 4epe3 OfHY rpaHb KyOa paBeH ...

A 1 Hm2/Kn

B 5,31B.m

C 10kB.m *

D 8,85

5. Temo GpoIIeHO ¢ TTOBEPXHOCTH 3eMiH co cKopocThio 20 M/c oz yrioMm 60 0 k ropu3oHTy. OnpeaenuTe paanyc KPHBU3HBI €T0
TpaeKTOpUH B BepxHeit Touke. COMpOTHUBICHHEM BO3IyXa IpeHeOpeds. [IpuHsTs .

A 80Mm

B 20m

C 10m *

D 40m

6. ITIpu BpallleHNU TOYKH MO OKPYKHOCTH €€ yrIoBOH IyTh MEHsETCS 110 3aKoHy g=A+Bt+Ct3. 3aBUCHMOCTb YTIIOBOTO YCKOPEHHS
HUMeeT BULL...

A £=B+3Ct2

B e=4Ct

CB-2Ct

D e=6Ct*

7. Teno, MONHOCTBIO MOTPYXEHHOE B BOLY (INIOTHOCTH BoAbI p=1000 kr/M3) BecHT B 5 pa3 MeHbIIIE ueM B Bo3ayxe. Uemy paBHa
TUIOTHOCTB Tena?

A 1000xkr/™m3

B 1250 xr/m3

C 200 xr/m3

D 5000 xr/m3

8. UeMy paBHaA MOIIIHOCTH CEpJIIia CIIOPTCMEHA BO BpEMsI COPEBHOBAHHH, €CITH TIPU OJJHOM yJape OHO coBepiiaeT padboty 16 JIx, a
execekyHaHo aenaet 180 ymapo?

A 48Bt *

B 120 Br

C 240 Bt

D 288 Br

9. AMmmTyzna Kosie6aHui MaTeEMaTHIECKOro MasiTHUKA paBHa 5 cM. Kakoii IyTh IpOiIeT MasiTHUK 3a 2 MUH, €CJIU IEPHO]] €T0
koJebanuii 1,2 c.

A 2000 cm

B 20 cm

C200cm *

D 50 cm

10. Eciin yBenmnuuTh Maccy rpysa, MOoJABEIIEHHOT0 K CIUPalbHOH npyxuHe, Ha 600 T, To meproz konedaHuil rpysa Bo3pacTaer B 2
pasa. OnpenenuTs Maccy NEPBOHAYANBHO MTOBELIEHHOTO Ipy3a.

A300r

B200r

C 1200r

D400

11. HammpaBrieHHs: BEKTOPOB MOMEHTA UMITyJIbca M MOMEHTA CHJI JJISl pABHOYCKOPEHHOTO BPAIIeHHs TBEPOTO Tella HAIPABJIEHHL. ..
A MoOMEHT UMIybca 10 OCH BPAIIEHHs, 110 IPaBHITY IPAaBOr0 BUHTA. MOMEHT CUJIbI HEPIEHAUKYIISIPHO OCH BpalleHHs *
B MomMeHT uMIyabca ¥ MOMEHT CHUITBI 110 OCH BPALEHUs [0 MPaBUILy IPABOTO BUHTA

C MoMeHT UMITylIbca ¥ MOMEHT CHUIBI TIEPIICHIUKYIISIPHO OCH BPAICHUS

D MoMeHT UMITylThca 1 MOMEHT CUJIBI HAIIPABJICHBI IT0 OCH BPAIIECHHS B IPOTUBOIOIOKHEIE CTOPOHBI

12. Bec Tena maccoi m B u(Te, OMYCKAIOIEMYCS BHU3 C TOCTOSIHHBIM YCKOPEHHUEM a PaBeH ...

A P=m(gta)

B P=ma

C P=m(g-a)*

D P=mg

13. neanbHbli Ta3 B KOJMYECTBE 4 MOJIb H30TEPMUYECKH PACIIMPSSACH OTYYHIT OT BHEIIHETO HCTOYHUKA KOJIMYECTBO TEIUIOTHI 2,5
k/Ix. IIpu 5TOM €ro BHYTpeHHs SHEPIUs U3MEHUIACH HA. ..

A 2,5 xk]Ix

B 10 x[x

C 0 xJx *

D 20 xJIx




14. YpaBHeHHe ABWKEHUS TOUKH AaHO B BUAE X=2sin(n/2t+ n/4) cm. Onpenenuts nepuoa KoieOaHui TOUKy.
Adc *

B0,5¢

C2c

D8c

15. B naHHy!0 TOYKY NPOCTPAHCTBA MPUIILUTH IBE CBETOBBIC BOJHBI C OJMHAKOBBIM HANPaBICHUEM KOJICOaHUH BEKTOpa , TIEPHOAAMHU
W U HavalbHBIMU pa3amu W . MHTepdepeHius Habmoaaercs B crydae ...

A Tl=2cT2=4c ¢l-02 = const

B Tl=2c¢T2=2c ¢1-02 = const*

CTl=2cT2=4c pl-dp2 /= const

DT1=2cT2=2c ¢l-¢2 /=const

OTKpBITBIE 3aJaHUS:
16. Kakas xapakTreprcTrKa 3ByKOBOW BOJIHBI OCTa€TCA HEM3MEHHOM MPH MEePEX01€ BOJIHBI U3 BO31yXa B BOAY?
OTBeT: 4acTOTa BOJIHBL.
17. Pa3HOCTBH MEX]ly 3HAUEHUEM BEJTUUUHBI, 10JIy4aeMON IPU U3MEPEHNH, U €€ HCTUHHOM 3HAaU€HUH Ha3bIBACTCH. . .
OTBeT: abCOMOTHOMN MOTPEITHOCTHIO.
18. [epron nuppakIIMOHHON PEIIETKH PaBeH S5 AJIMHAM MOHOXpOMaTHUecKol BOJHEI (). Kakoe MakcHMallbHOE YMCIIO TJIaBHBIX
MakcuMyMmoB k naet sta pemerka?
Otser: 11 MakCUMyMOB.
19. B xakom Impornecce M3MEHEHHE BHYTpEHHEH SHEPTHH T'a3a IIPOMCXOANT TOJIBKO 3a CUET paboTHI CxkaThs ra3a’?
OtBet: B anuabaTHYECKOM TpoLIecce.
20. Jluck mMaccoii T=2 KT KaTUTCsI 03 CKOIBKESHHUS 10 TOPU3OHTAIb"HOM TNIOCKOCTH CO CKOpOCcThio V=4 m/c. HaiiTi
KHHETHYeCKyIo 3Hep—THio Ek ancka.
Otset: 24 Ix
21. IlocnenoBaTenbHO COEMHEHBINPABHBIX COMPOTUBICHUN. BO CKOJIBKO pa3 M3MEHHUTCS CONPOTHUBIICHUE LIENH €CIIH UX COSAUHUTD
napajuiensHO?
OtBeT: yMEHBIINUTCS B n2.
22. HampshKeHHOCTB JIeKTPUYECKOro Mmoist Bo3pocia B 3 pasa. Kak n3MeHnTcs o6beMHas IIIOTHOCTD SHEPTHHU IEKTPUIECKOT0
nossi?
OrtBert: yBenuuutcs B 9 pas.
23.Yacrtuna u3 COCTOSIHUS MOKOS Hauaa JABUrAThCs 110 Iyre OKPYKHOCTHU paanyca R=1 M ¢ IOCTOSHHBIM yIJIOBBIM YCKOPEHHEM € =
2 c-2. Uemy OyneT paBHO OTHOILIEHHE HOPMAIBHOI'O YCKOPEHHs K TAHTCHIIMAIBHOMY YCKOpeHuto uepe3 1 ¢?
OtBeT:OTHOIIEHUE HOPMAJILHOT'O YCKOPEHUS K TaHI'€HIIMAJIbHOMY YCKOpEHHIo uepe3 1 ¢ paBHO 2.
24. Temnepartypa abCOIOTHO YEPHOTO TeJa YBETUIMIACh B 2 pa3a. Bo CKobKO pa3 yBenn4miIach JHEPreTHYeCcKasi CBETHMOCTh
aTOrO Tena?
Otser: yBenumiach B 16 pas.
25. YpaBHEHUE IIOCKOW rapMOHHYECKOH BOJIHBI, pacrpocTpanstomieiics Baonb ocu OX , umeer Bug Uemy paBHa CKOPOCTh
pacmpocTpaHeHHs BOIHEI (B M/c)?

OtBet: M/c.
26. Teno, MOTHOCTBIO MOTPYXEHHOE B BOAY (MIIOTHOCTH Boabl p=1000 kr/mM3) BecuT B 5 pa3 MeHbIIIe YeM B Bo3ayxe. Uemy paBHa
IUIOTHOCTB Tena?

OTBeT: MIOTHOCTH Tena paBHa 1250 kr/m3.
27. Cuna Toka B IPOBOASIIEM KPYTOBOM KOHTYpe HHIYKTUBHOCTBIO 0,1 ['H n3MeHsieTcs ¢ TeueHrueM BpeMEHHM IO 3aKOHY .
Ao6comrorHas Bermrmauaa JJ[C caMOWHIYKIINY paBHa. ..

Ortset: 0,03 B.
28. YacTuia ABMKETCS 10 OKPY>KHOCTH PaguycoM | M B COOTBETCTBUU C ypaBHEHHEM TJe B paJnaHax, B CeKyHIaX. B xakoi
MOMEHT BPEMEHHU OCTaHOBUTCS yacTuua?

OTBeT: yacTHUIla OCTAHOBUTCS B MOMEHT BPEMEHH, paBHBIN 3 C.
29.3a Bpems t pacnianock 75 % paguoakTUBHBIX aTOMOB. CKOJIBKO MEPHOIO0B HOIypacaga COCTaBUT 3TO BpeMs?
OTBeT: ABa epuoja mnojaypacnasa.
30. Yepes KOHTYP, HHAYKTHBHOCTH KoToporo L = 0,02 ['n TeueT Tok, n3MeHstomuiics mo 3akony 1=0,5sin500t. AMIumTynHOE
3HaueHue DJ[C caMOMHAYKINH, BO3HUKAOIIEH B KOHTYpE, PaBHO. ..

Otset: 5 B.

TuroBkIe IPAKTHYECKHE 3aJaHUS K 9K3aMEHY 10 IUCIUIUINHE:

3amanue 1. [IpsmonnHeiiHOe TBH)KEHIE MaTePHaIbHON TOUKU OMUCHIBAECTCS 3aKOHOM . HaliTu skcTpemanbHOe 3HaYeHHE CKOPOCTH
ToukH. KakoMy MOMEHTY BpeMEHH OT Haualla JBHXKEHHsI OHO COOTBETCTBYET. B kakoil MOMEHT BpeMeHH CKOpOCTh ?

3amanue 2. B omHOpOtHOM MarHUTHOM mToJe ¢ nHayKwei 0,35 Tin paBHOMepHO ¢ gacToToit 480 00/MHH BpammaeTcs pamka,
cogepxamias 1500 ButkoBs miomansio 50 . Ock BpallleHHs J€KUT B INIOCKOCTU PaMKU U NEPIEHAUKY/ISIpHA TUHUSAM UHIYKIMH.
Onpenenuth MakcuMainbHyto DC HHAYKINN, BOZHUKAIOILYIO B paMKe.

3aganue 3. [lydok ecTeCTBEHHOr0 CBETa MMAJaeT Ha CUCTEMY U3 4 HUKOJIEH, IIOCKOCTh MPOMYCKaHHsl KaXKI0ro U3 KOTOPBIX
NoBepHyTa Ha yrox 30° OTHOCHTENBHO TIOCKOCTH TPOIYCKAaHHS IPEBIAYIIero HUKosA. Kakas 9acTe CBETOBOTO ITOTOKA IPOXOIUT
yepes 3Ty cuctemy? I[ToTepsiMH HHTEHCHBHOCTH CBETa B HUKOJISIX IPEHEOPedb.

TunoBble BOIIPOCH! K 3aIUTe J1a00paTOpHOIt paboThl «}3ydyeHne OCHOBHOTO 3aKOHA ANHAMUKH BPAILaTeIbHOTO JIBIXKEHUS C
oMoIIbI0 MasTHUKa O0epOeKa.»

1. Kakoe nBu>xeHHE Ha3bIBA€TCS BpALIATENbHBIM?

2. Cdopmynupyiite BTOpoii 3akoH HploTOHA /U1 BpaimarenbHoro ABwkeHus. CpaBHUTE C 3aKOHOM JJIsl TOCTYNAaTeIbHOTO




JIBYDKEHHUS.

3. Yro Takoe MOMEHT MHepIMHU Teaa? MOMEHTB HHEpLHHU Tell NpaBWIIbHON (opMbl: 00pyda, HUIMHIpA, Iapa, CTEPKHS?
4. UeMy paBeH MOMEHT UHEPLIMU CUCTEMBI Ten?
5. Coopmynupyiite Teopemy Illteitaepa.

TunoBble BOIpock! K 3amuTe 1a00paTopHOil padoTsl «OnpeeneHre ropU30HTaIbHON COCTABIISIONIEH MArHUTHOTO TIOJIS 3EMITID
JlaliTe ompezeneHne dJIeMEHTaM 3€MHOTO MarHETH3Ma.

Coopmynupyiite 3akoH bruo-Casapa-Jlamnaca.

OObsICHUTE NIPUHIMIT CYTIEPIO3UILMH MAarHUTHBIX nosiel. e oH ucnonb3yercst B padore?

YeMmy paBHBI HAaIlPsHKEHHOCTh M MHAYKIUS MAarHUTHOTO IIOJIS B IIEHTPE KPYrOBOTO TOKA.

Kax BBITISAUT MarHUTHOE TOJIE KATYIIKH?

B kakux eauHuIaxX U3MepseTcs HAMPSHKEHHOCTh MarHUTHOTO noist B cuctemax CU u CI'CM? Kakast cBSI3b MeXay HUMHU?
YT0 Takoe MOTOK MarHUTHOW MHIYKIUM KaTyIIKU?

OOBsICHUTE YCTPOHCTBO W IPHHITHUII ACHCTBHUSA TaHTEHC - TaTbBAaHOMETPA W YKAXHTE, JUIS KaKUX IMPAKTHYECKUX LeJie OH
HpI/IMeHHeTCH

9. [Touemy u3MepeHus HanOOsIee TOYHBI NIPU YIJIaX OTKIOHCHHS OMH3KuX K 45°7

TuroBEIe BOIIPOCH! K 3aIIUTE Tab0opaTopHOit paboThl «OmpeaeeHne JUIMHBI BOIHBI H3TyYCHHUS Ja3epa IPH TOMOIIN

I PaKINOHHON PEIIeTKI»

B gem 3akirouaercs siBieHUE WHTEpepeHInn?

B uem 3akmouaercst siBiueHue qudpaknnu?

OOBCHUTD SIBIICHHE IIepepacipeielieHHsT CBETOBOH SHEPTHUH NpH IU(paKIum?

Kakne MCTOYHUKHU 3JIEKTPOMArHUTHBIX BOJIH SBJISIOTCS KOT€PCHTHBIMU?

Yro takoe mudpakinuonHas pererka? dopMyna raBHBIX IU(QPAKIMOHHEIX MAKCHMYMOB.

Ha mu¢pakiimoHHyIo pemeTky HOpMalbHO TafaeT HapajuleNbHBIA ITydoK JIydel ¢ mmmHamu BoiH Al u A2 (A1 > A2). JlaTp
pI/ICYHOK (xox mydeit), COOTBETCTBYIOIIUH HepepacipeeneHnto 3Heprud B mopsaakax k=0,k=1,k=2

NNk

e

Tunossie TCOPETUICCKUE BOIIPOCHI K OK3aMEHY ITO TUCIHUITIINHE!

1. Mopenu B mexanuke. Cucrema oTcdera. TpaekTopusi, AJIHHA ITYyTH, BEKTOP MEPEeMEIICHHS.

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

3. [pssMonuHeliHOe paBHOMEPHOE IBIKEHHE MAaTepPHAIbHONW TOYKH. YPAaBHEHHUS MBIDKECHUS. | paduKH IyTH, CKOPOCTH H
YCKOPEHUSL.

4. CrnoxeHue B3aMMHO MEPIECHANKYISIPHBIX KOJIeOaHUH.

5. Bunbl MexaHM4ECKHX BOJIH.

6. YpaBHenue Oerymmeil MI0CKOH BONMHEL. MHTep(epeHIs BOIH.

7. JIBIOKEHHE TeN B KHUIKOCTAX U razax. [logbpemHas cuia, 1000BO€ CONMPOTHUBIICHUE.

8. Teuenne Bsazkon xunkoctu. @opmyna Herorona. PexkuMbl TeueHUs KUIKOCTH.

9. KosdpdurmenT Bs3koctn u metoxas! ero onpexaeneHus (Crokca n [lyaseiis).

10. Teopema Octporpanckoro- I'aycca A 3J€KTPUUECKOrO IOMNS B AUIEKTPUKE. JJUdIeKTpudeckas MPOHULIAEMOCTb CPEIbL.
11. DHeprust AMEeKTPOCTATUIECKOro MOJsl. DHEPIus 3apsHKEeHHOTO YEeMHEHHOTO MPOBOAHUKA.

12. MarunutHslii notok. Teopema Octporpanckoro-I'aycca 111 MarHUTHOTO TOJIS.

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

14. DeKTpOMarHuTHas WHAYKOus. 3akoH JIeHna.

15. [Tonspuzanus cBeTa NMpu IBOMHOM JydenpenomiieHuH B Kpucramuiax. [Ipusma Hukons. 3akon Maioca.

16. HckyccTBeHHast onTHYECKasi aHU30TPONMsL. AHAJIN3 HAIPSHKEHHOIO COCTOSHUS JeTajel MOoNIpU3alMOHHO-ONTUYECKUM
METOZOM.

17. Bpamenue miockoCcTH NOJISPU3AMK ONTHYECKH aKTUBHBIMH BeriecTBaMu. Onpesenenue KOHIIEHTPAUH PacTBOPOB
HOJISIPUMETPUUECKUM METOAOM.

18. ®uzuka aroma. Mogenu atoma. [loctymater bopa.

19. Teopust atoma Bomopona o bopy. Yposuu sneprun. CepuansHas ¢opmyna bamsmepa.

20. PeHTreHoBckue crieKTphl U3Iy4eHUs. 3aKoH Mo3iu

21. DJeMEHTHl (PU3UKH AJIEMEHTAPHBIX YaCTHIl. THUIIBI B3aMMOJCHCTBUHN 3JIEMEHTApHBIX YacTHIl. [IoHATHE O KBapKax.

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

MeTtoauka OLIEHKHU 3K3aMEHa 110 AUCLUIIINHE

TeopeTuueckast 4acTh 3K3aMeHa M0 JUCHUIIINHE MIPeACTaBIsIeT coO00i KOMITIEKC BOIPOCOB Ha YCBOGHHE IPOIEHHOr0 MaTepHuania -
TEPMHHBI, ONPEIEIICHNUS, 3aKOHBIL.

B pamkax TeopeTHuecKoi YacTH 00yJaroImuiics, U KaKA0To 3a1aHus, (POPMYIHPYeT MPAaBIILHbIE C €r0 TOYKH 3PEHHS OTBETHI.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIPOCHL. B MpoTuBHOM citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEACTABIISIET 3a1a4ll, HAllPaBJICHHbIE Ha BBISIBICHHE BO3MOXKHOCTHU NIPAKTHYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOJIHEHUS TEOPETHYECKOH U MPAaKTUYECKOH yacTeil B COOTBETCTBUH C
IPUBE/ICHHBIMU HIDKE TPEOOBAHUIMU.

5 (oTIM4HO) >85 Bce 3amanus BHINONHEHB! B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 ommboK.
4 (xopor1io) 75+84 Bce 3amaHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM [T OOIIETro




(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOIHEHO JBA 33IaHUS B COOTBETCTBUU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe U 0e3 OIHOOK.
3 (yIOBIETBOPUTEIILHO)
JOCTATOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI
2 (HEyHOBICTBOPHUTEIIHHO)
JIOCTATOYHOM JJIs1 001Eero (PyHKIMOHUPOBAHUS CUCTEMBI
HroroBblii 6aut 3a 3k3aMeH BBICTABILSIETCS 110 OLICHKE XyALISH 4acTH. B CIIOpHBIX ciiydasx IperoaaBaTelb BIPaBe 3a/1aBaTh
YTOYHSIOIINE BOIIPOCHI ¥ JaBaTh JOTOJHUTEIBHBIE TPAKTHIECKUE 3aTaHH.

50+74

<50

MeroMKa OLCHKH 3a4eTa IO IUCIUIUINHE
3a4eT Mo AMCIUTUTNHE BBICTABISACTCS M0 PE3yabTaTaM CUCTEMATHUECKON paOOThI CTYJCHTA B TEUCHHE CEMECTpA.
MeTtoauka oneHKH J1abopaTOPHBIX PaboOT
CTyIeHT TOJDKeH BBITIONHUTG U 3aIUTUTH BCE JTA0OPATOPHBIC PaOOThI, IPEIYCMOTPEHHBIC IPOrPAMMON THCIUILIHHBI.

JlabopaTopHast paboTa CUMTACTCS 3alIMIICHHON P YCIIOBUH YAOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPUBEICHHBIX B KOHIIE KXKIOH pabOTHI B JIAOOPATOPHOM MPAKTHKYME, & TAK)KE BHITTOTHEHHUS TECTOBBIX 3aJITaHUI IO TEMe
paboThI HAa YCMOTpEHHUE TMPEToAaBaTeNei.

BeinonHeHo He MeHee ABYX 3aJJaHUl B COOTBETCTBUHU C Tpe6OBaHI/I$[MI/I, B 00BeMe

Brimoaaeno MeHee JABYX 3a,ZIaHI/Iﬁ B COOTBCTCTBUU C Tpe60BaHI/IHMI/I, B 00BEME

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

7.1 PexoMeHayeMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

J1.1

Tpodumona Tauncus
HBanoBHa

Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TEXH. CIIell. By30B

Mocksa: Akagemust, 2010

J1.2

CurnmosB Biagucias
HWBanoBuuy,
IIporononosa Huna
ITaBnoBHa

Ontuka. @u3nka aToma: 1a00paTOPHBINA NPAKTUKYM 1O (PU3HKe

Hosocubupck: CI'YBT,
2016

J1.3

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

®usnka: cOOpHUK 3a1a4

HoBocubupck: CI'YBT,
2017

J1.4

C.B. Bukynos, B.1.
Curumos, E.T.
Tpsiakuna, A.C.
SIpocnaBuesa

®mznka: yued. mocobne

Hosocubupck: CI'YBT,
2017

JI1.5

Huxurenko Anaronuii
I'eopruesuny, SxoBnes
Bragumup
Huxomnaesuu,
CurnmoB Biagucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukonmaeBuu

JlaGopaTOpHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hM3UKe: MPAaKTHKYM

Hosocubupck: CI'YBT,
2019

J1.6

Huxnrenko Anatonuit
I'eopruesny, SIkoBnes
Buagumup
Huxonaesuu,
CurumoB Branucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnmoBHa, ["'onoBaHoOB
Muxaunn Hukomnaesuu

JIabopaTOpHBII MPaKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/IHUTe/ILHAS TUTEPATypa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

J12.1

OpinoB Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui
IlerpoBuu

JlaGopaTopHBIi MPAaKTHKYM IO (pr3nKke. DNEeKTPHIECTBO, MAaTHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

JlabopaTopuss onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Kowmmurekt yweOHoi MeOenm; JlaGopatopHsle ycraHoBKH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTOsSHHA JHH3BL, OnpeneneHue Mmokas3aTels IPeIOMICHHS XHUIKOCTEH ¢




IIPOBEIEHUS mabopaTOpHBIX | ToMomIbl0  pedpakTtomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPU  [MOMOIIU

3aHATUI nudpakuuoHHOM pemeTky; OnpenelieHHe KOHLCHTPAIMHA CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OMPEIEIeHHs MOCTOsHHOM Punbepra

YuebHas ayJIUTOpHs quist | AyautopHast nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP

MPOBECHUS 3aHATHIA | (CTalMOHApHBIN), SKpaH (cranuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | Aynuropaas nmocka; Kommmekt ydueGHOM Mebenn; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

3JIEKTPUYECTBA - ydeOHas | CTeHA «3aKOHBl MOCTOSHHOTO Toka», 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue

ayauTOpHsl A MPOBEAEHUS | TOPU3OHTAIBHONW COCTaBiIsAOLIe MarHuTHOoro mossi 3emiu, 4 mr. OnpeaeneHue YCKOPEHHS

1a00paTOPHBIX 3AHATHI CHITBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJeco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »snexTpou3MmepHUTenbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS JUIS BEIYMCICHHS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

[Tomemenne i | Kommnekr  yaeOnot wmebemm; [IK — 10 mT., nomkimroueHHBIX K cetd  "HHTepHer" w

CaMOCTOSITENIbHOM paboThl | o0ecneunBaOIUX ~ AOCTYIl B OJJEKTPOHHYIO  HH()OPMAIIMOHHO-0Opa30BaTENbHYI0  Cpeay

00yJaronuxcst YHuBepcureTa.

YuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Mebenu

MPOBEICHUS 3aHATHH

IPAaKTUYECKUX 3aHATHH




