MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

-

\

Pabouyast mporpaMma AUCHUILIHHBI (MOTYJIsE),
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICLLIETO 00pa30BaHMs - IpOrpaMMbl OaKajgaBpuaTa
10 HATPABJICHHIO MTOJTOTOBKU
27.03.02 YnpaiieHHE Ka4eCTBOM,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUNT)
Tumonunsm B.C.

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

duszuka

HaHpaBJIeHI/Ie IIOATOTOBKH.:

HamnpapnerHocTs (mpoduiib):

27.03.02 YmpaBiieHHE Kauy€CTBOM

praBHeHI/Ie Ka4CCTBOM B IIPOHU3BOACTBCHHO-

TCXHOJIOTHYCCKUX CUCTEMAX

dopma oOydeHHUs:

Oy4Ho-3a04YHas

( PaGoyast mporpamma JUCHHUITIIMHBI (MOJYJIs) B BUJIE
AJIEKTPOHHOTO JOKYMEHTA BBITPYKEHA U3 €MHOI
KOPIOPaTUBHOM HH()OPMAIIMOHHOI CHCTEMBI YIIPaBJICHUSI
YHMBEPCUTETOM U COOTBETCTBYET OPUTHHAITY
- J

IIpocTas snexTpoHHas moanucs, BeitanHas PYT (MUUT)
ID moxmucu: 1178210
IMoxmucan: 3aBenyromuii kadenpoit berkoB Hukura BanepbeBuu
Jata: 31.05.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

OCHOBHOH 1EIBI0 HM3YyYEHUS] AUCHUIUIMHBI (MOayisi) «Duszukay sBiseTCS
dbopMupoBaHre y OO0ydaromerocss KOMIETEHIMN s HAayYHO-HCCIEI0BaTENbCKON
NESTENBHOCTH, JUII (OPMHUPOBAHUS KOTOPBIX CTYIACHTHI JOJDKHBI HAYYHTHCS
cobupatb M H3y4aTh HAYYHO-TEXHUYECKYI0O HH(POpPMAIUIO, OTCUECTBEHHBIH U
3apyOEKHBIH OMNBIT IO TEMATUKE MCCIEIOBAaHUs; AaHAIM3UPOBATh HAYy4YHO-
TEXHUYECKYI0 MH(OpMAIUIO0, OTEYECTBEHHBIM M 3apyOeKHBIM OMBIT MO TEeMaTHKE
MCCJIEI0BAHMS; TTPOBOJUTE SKCIIEPUMEHTHI IO 33JJaHHON METOoJIMKe, 00pabaThiBaTh
U aHAJIM3UPOBATH UX PE3YJbTAThl; MPOBOJUTH BBIUUCIUTEIBHBIE HKCIIEPUMEHTHI C
UCITOJIb30BAHUEM CTaHAAPTHBIX MPOTPAMMHBIX CPEACTB C LEIbI0 IOTYYEHUS
MaTE€MaTUYECKUX MOJEJIEH MPOLIECCOB U OOBEKTOB AaBTOMATU3ALMK U YIIPABIICHUS;
MOJATOTaBINBATh JaHHBIE M COCTaBISATH 0030pbI, pedeparbl, OTYEThl, HAYYHBIC
nyOJUKAIMK U TOKJIAJbl HA HAYYHBIX KOH(DEPEeHIIUIAX U CEMUHApaX, y4aCTBOBATh BO
BHEJJPEHUU PE3YIbTATOB UCCIEIOBAHUM U pa3pabOTOK.

B paboueil mporpamme no aucuuiimHe (Moaynio) «DHU3UKE» 3al0KEHBI
OCHOBBI (popMHpOBaHUS y Oyaymux OakaJaBpoB M CIELUAIMCTOB MOJAXOJa K
pElICHUI0 MPO(PECCUOHAIBHBIX 3a]1a4, OPUEHTUPOBAHHBIX HA MPUKIATHON BH]
(Buabl) mpodecCUOHAIBHOW JEATENbHOCTH KaK OCHOBHOM, YTO peaju3yercs Ha
OCHOBE COBPEMEHHBIX 3HAHMN (PYHIaMEHTaJbHBIX 3aKOHOB (PU3MKH, a TaKKe
€CTECTBEHHOHAYYHBIX MPEJICTABICHUI O MaTepUH, IBHXKEHUH U (DyHIaMEHTaIbHBIX
B3aUMOJICHCTBUSIX.

N3yuenune kypca obmiel (3K B TEXHUYECKOM YHHUBEPCUTETE 00YCIOBICHO
BO3pacTamolleil poJiblo (PyHIaMEHTAJIbHBIX HayK B IOJTrOTOBKE OakajaBpa H
CHeualucTa. JTO CBSI3aHO C TEM, YTO BHEAPEHHUE COBPEMEHHBIX BBICOKHX
TEXHOJIOTUA B TPAKTUYECKYID HWHKEHEPHYIO JEATEIbHOCTh IPEANOJaraet
OCHOBATEJIbHOE 3HAKOMCTBO PAOOTHUKOB C (PU3MUYECKHMMHU OCHOBAMH MPOTEKAHUS
COOTBETCTBYIOIIUX MPOLECCOB, C KIACCHYECKUMU M C HOBEHUIIMMHU METOJaMHU
busnueckux wuccienoBaHuid. JlaHHBII Kypc 1aéT BO3MOXXHOCTH OymyIIuMm
OakajaBpaMm W CIIEIUATUCTaM IMOJIYYUTh TpeOyeMble 3HaHHS B 00yacTu (PU3MKH, a
TaKk)Ke MPUOOPECTH HABBIKM HMX JajJbHEHMIIEro MOMOJHEHUs, UCHOJb3ys B 3THUX
HESAX pa3IMyHble (B TOM YMCIIE — JJIEKTPOHHBIE) UCTOYHUKU MH(popMmaimu. boiee
TOTO, MporpamMma AUCHUIUIMHBL (Moayinsa) «®Dduszuka» cdhopmupoBaHa TakuM
oOpa3oMm, 4TOObI HE TOJBKO JIaTh OOYYalOIIUMCS MpEeJCTaBlIeHHE 00 OCHOBHBIX
pasnenax pU3MKH, TO3HAKOMUTh UX C HAan0OJIee BaXKHBIMU SKCIIEPUMEHTAIILHBIMU U
TEOPETUYECKUMH PE3YJIbTATAMH, HO U MPOBECTH JEMapKalMI0 MEXKIy HAyYHBIM U
AHTUHAYYHBIM MTOAXOJ0M B M3YYEHUHU OKpY’Karollero mupa. Jlucuurmimaa (MOoayJib)
YUUT OOYYarOmIMXCS CTPOUTh MOJENTU MPOUCXOISIIMX SBJIEHUN U MPOLIECCOB,
IpUBHUBAs TOHHMMaHUE MPUYMHHO-CJIEJICTBEHHON CBSI3U MEXAYy HUMH, POpMUPYS Y



Oyaymux 6akanaaBpoB U CIIELUATIMCTOB MOJJIMHHO HAYYHOE MUPOBO33pPEHUE.

OcCHOBHBIE 337a4H:

- u3yuyeHue (U3MUECKUX 3aKOHOB OKPYKAIOLIEr0 MHUpa B MX EIUHCTBE U
B3aUMOCBSI3H;

- oBiazeHue (GyHIAMEHTAIBHBIMU TMPUHIUIAMH MU METOJaMU pPEIICHUs
HAay4YHO-TEXHUYECKHUX 3a/]1a4;

- (hopMHpOBaHHE HABHIKOB MO MPUMEHEHHUIO MOJIOKECHUN (yHIaMEHTaTbHON
¢u3MKM K TPaMOTHOMY HAy4YHOMY aHajdu3y CHUTyallud, ¢ KOTOPBIMH HHXKEHEPY
IIPUXOAUTCS CTAIKUBATHCA IPU CO3JAHUU HOBOM TEXHUKH M HOBBIX TEXHOJIOTHIA;

- OCBOCHHE OCHOBHBIX (PM3MUYECKUX TEOPUM, TO3BOJISIOLIMX OMHUCATh SBJICHUS
B [IPUPOJIE, U IPEIEIOB IPUMEHUMOCTH 3TUX TEOPUH ISl pELICHUS COBPEMEHHBIX U
IIEPCIIEKTUBHBIX TEXHOJIOTMYECKHX 3a/1a4;

- (popMupOBaHUE Y CTYyIEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

- O03HAKOMJIEHUE CTYJEHTOB C HCTOPHEH W JIOTMKON pa3BUTUS (UBHKU H
OCHOBHBIX €€ OTKpPBITHN;

- CO3/laHUE€ YHUBEPCAJIbHOW 0a3bl I U3y4YeHMsI oOLenpOodeCcCHOHATIbHBIX U
CIIELIUAJIBHBIX JUCLUILINH;

- 3QJ0XKWUTh (PYHAAMEHT TMOCIEAYIOIEro OOy4YeHHs B MarucTparype,
aCIIMPaHTYyPE;

- BOOPYKHUTb CIIEHUATUCTOB HEOOXOIUMbIMU 3HAHUSMU ISl pELICHUSI HAY4YHO-
TEXHUYECKHUX 33]1a4 B TEOPETUUECKHUX U MPUKIIATHBIX aCIIEKTaX.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHUS N0 JUCHUILIMHE (MOIYJIIO).

Ilepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHHS  00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUS 110 AUCIUIUIUHE (MOIYIIIO):

OIlIK-1 - Cpoocoben  aHanmu3upoBaTh 3adaud  MPOQPEeCcCHOHATBLHOMN
NeSATETLHOCTH HAa OCHOBE IMOJIOKEHUI, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U
MaTEeMaTUKH.

OOydenne 1O JUCHHUIUIMHE (MOAYNIO) TMpEAINoyiaraeT, 4Yro TO €ro
pe3yiibTatam oOydJaromuiics OyieT:

3HaTh:

(U3MYEeCKyI0 CYHIIHOCTb SIBICHMH W TMPOLIECCOB, JIeXKAIIUX B OCHOBE
(YHKIIMOHUPOBAHUS ~ MHUKPOIJIEKTPOHHOW  TEXHUKH, NPUMEHATH OCHOBHBIC
¢usznyeckue 3aKOHbI M MOJAENM [UIsl pelleHus 3a7ad NpoecCHOHaTbHON
NEeATEIbHOCTH; KPUTHUYECKUH aHaiu3 MpOOJEMHBIX CUTyallMii Ha OCHOBE
CUCTEMHOTO T0JIX0/1a, BEIpa0aThIBATh CTPATETUIO IEUCTBHIA.



Ymern:

aHAJIM3UPOBATh (PU3NYECKYIO CYIIHOCTbH SIBJICHUI M IPOLIECCOB, JIEXKAIUX B
OCHOBE (YHKIIMOHUPOBAHMSI MHUKPORJIEKTPOHHON TEXHUKH, IPUMEHATh OCHOBHBIE
¢uznyeckue 3aKOHbl M MOJENU JUIsl pElIeHus 3a7ad NpoecCHOHAIbHON
NEeATEIbHOCTH; OCYLIECTBISATh KPUTHUYECKUH aHAIU3 NPOOJEMHBIX CHUTyalud Ha
OCHOBE CHCTEMHOTO TOJIX0/ia, BEIpa0aThIBATh CTPATETHIO ACHCTBUM.

Baanernb:

HaBBIKAMH PEIICHUS] WHKEHEPHBIX 3a/1a4 B TPO(PECCHOHATLHOMN NeATeIbHOCTH
C HCHOJIb30BAHUEM METOJOB €CTECTBEHHBIX HAyK, MaTEMaTHYECKOIO aHaln3a U
MO/ICJIUPOBAHUS

3. O6beM AUCIUTIIUHBI (MOIYJIs).
3.1. O6mas Tpy10eMKOCTb TUCITUTIIMHBI (MOTYJIS).

OO6miast TpyAOEMKOCTh JUCHUMIUIMHBI (MOIyJis) cocTaBiasier 9 3.e. (324
akaJeMHYEeCKHX Jaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOyyaroluxcs € MeJarorn4eckuMu  paboTHHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KommuectBo yacos
Tun yaeOHbIX 3aHATHI Beero Cemectp
Nel | Ne2 | Ne3
KonrtaktHas paboTa mpu npoBeIeHIH yIeOHBIX 3aHATHH (BCETO): 96 32 32 32
B tom uucne:
3aHsATHS JIEKIIMOHHOTO TUIIA 48 16 16 16
3aHsATHSI CEMHHAPCKOTO THIIA 48 16 16 16

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboOThl O0OyYaromuxcsi ¢
NeJaroruaecKuMy pabOTHUKAMH U (WUIH) JTUIIaMU, TIPUBJICKAEMBIMHU K peaTu3aiin
oOpa3oBaTeIbHOM  MpPOTpaMMBl  HA  HMHBIX  YCJIOBHSX, TIPH  IPOBEIACHUHU
MPOMEKYTOUYHOM aTTeCTAIIMU COCTaBIsieT 228 akajgeMUuecKkux yaca (0OB).

3.4. Ilpu oOydeHuu 1Mo UHIUBUIYaJbHOMY yU4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOy4YeHHU, 00beM NHUCIMIUIMHBI (MOJIYJISI) MOXET OBITh peajn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaroIIMXcs, a Takke B Gopme
KOHTAaKTHOM paboThl OOyYaromuxcsi ¢ MeAarornyecKuMu pabOTHUKAMH M (MJIN)
JMIIAMH, TIPUBIIEKAEMBIMHU K peain3alii 00pa3oBaTEIbHON MpOTrpaMMbl Ha MHBIX



YCIIOBUAX, IIPU IMTPOBCACHUN HpOMe)KYTOqHOﬁ arTecraluu.

4, ConeprxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Ne

/ Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE
n/m

1 |PA3AEJI 1. MEXAHUKA

Tema 1

PaccmatpuBaembie BOIPOCHI:

- IPEIMET U 3a1a4u QU3UKH;

- KUHEMAaTHKa: OCHOBHBIE ITOHSTHS;

- IBIDKEHUE 110 TPSMOI: CKOPOCTh, YCKOPEHHE.

Tema 2

PaccmarpuBaeMbie BOTIPOCHL:

- KpUBOJIMHEWHOE IBIKCHHE;

- HOpMaJIFHOE ¥ TAaHTECHINAJIHHOE YCKOPCHHE;

- KHHEMaTHKa BPaIaTeJIbHOTO JBIKEHUS: YTII0Bas CKOPOCTh U YIIIOBOE YCKOPEHUE, X CBSI3b C JIMHEHHOM
CKOPOCTBIO U YCKOPEHHEM.

Tema 3

PaccMarpuBaeMble BOIIPOCHL:

- HHEpPIHAIbHBIE CHCTEMbI OTCYETa U MepBhIi 3akoH HhioToHA;
- BTOpo#i 3akoH HrloTOHa;

- Macca, UMITYJIbC, CHIIA;

- HEHTP Macc CUCTEMBI MaTePHAIBHBIX TOYEK;

- ypaBHEHHE IBW)KEHHS MaTepUaIbHOH TOUKH;

- TpeTuii 3akoH HproTOHA;

- 3aKOH COXpPaHEHUS UMITYJIbCa,;

- 3aKOH BceMupHOTo TAroTeHus;

- TIepBast, BTOpast U TPEThs KOCMHYECKHE CKOPOCTH;
- CHJIBI COIIPOTUBIICHUS.

Tema 4

PaccmaTpuBaemble BOTIPOCH:

- TMHAMMKa BPaIaTeIbHOTO JIBIKSHNS;

- MOMEHT CHJIBI;

- MOMCHT UHEPI U,

- MOMCHT UMITYJIbCA,

- reopema Illtelinepa;

- OCHOBHOM 3aKOH AMHAMMKH BPALATEIbHOIO IBUKEHUS B CJlydae CUCTEMbI TOUEK U B Cllydae TBEPIOTO TENa;
- 3aKOH COXpaHCHWA MOMCHTA UMITYJIbCA,

- THPOCKOIIBI.

Tema 5

PaccmarpuBaembie BOIPOCHI:

- paboTa IepEeMECHHO CHUIIBI,

- MOII[HOCTB;

- KHHETHYECKast SHEPTHUS Tella TIPH MOCTYNaTeIbHOM JIBIKEHUH;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- KHHETHYEeCKast HEPTHs Tela P BPaLIaTeIIbHOM IBIKCHUH;

- TI0JIE CHJI;

- KOHCEpPBaTUBHbIE U HEKOHCEPBAaTUBHbIE CUJIBI, IPUMEPHI;

- IOTEHIMaJIbHAsl SHEPIUs;

- MOTEHIMAJIbHAs YHEPT U B TI0JIE€ CHJI TSKECTH;

- NOTEHIUAJIbHAS SHEPTHUS YIIPYTo 1eOpMUPOBAHHON NPY>KHHBI;

- 3aKOH COXPAHEHHMS TTOJTHON MEXaHWIECKOHW SHEPTUH B MOJIE€ TOTEHIMAIBHBIX CHIL.

Tema 6

PaccmarpuBaeMble BOIIPOCHL:

- IePUOMIECKHE MTPOLIECCHI;

- TapMOHHYECKHE KoJIeOaHMs;

- MasTHUKH;

- YpaBHEHHE CBOOOJHBIX HE3aTYXAIOUINX MEXaHUIECKUI KoJIeOaHuil U ero pelnieHue;
- aMIUIMTY[a, 9acToTa U (aza KojaedaHuii;

- DHeprus KonebaHuit;

- ypaBHEHHE CBOOOTHBIX 3aTyXAIOUINX MEXaHMYECKUI KOJIeOaHHUH U ero pelleHHE;

- IpEMepHI KoliebaTebHBIX ABMKCHUH pasinyHO pU3NYECKON IPUPOIBIL.

Tema 7

PaccmarpuBaeMble BOIIPOCHL:

- ypaBHEHHE BBIHYKJICHHBIX MEXaHUUECKUH KOJICOAHHI U €ro pelieHue;
- PE30HAHC;

- cIoKeHue Konebanui (Onenust, purypst Jluccaxy);

- aHaJIM3 U CUHTE3 KoJieOaHuil, HOHITHE O CIEKTpe KoJeOaHuil;

- CBSI3aHHBIE KOJe0aHus.

Tema 8

PaccmaTpuBaemble BOTIPOCH:

- yIpyTue HanpspKeHUs U 1eOpMallii B TBEPIOM TelIE;
- 3aKk0H ['yka;

- MoayJb FOHra;

- koo ¢punumenr Ilyaccona;

- 0011HIe CBOMCTBA KUAKOCTEH U ra3os;

- CTaI[MOHAPHOE TeYCHHE UIeaNbHON XKUKOCTH;

- YpaBHEHHE HETIPEPHIBHOCTH;

- ypaBHeHue bepHyiu.

Tema 9

PaccmarpuBaeMbie BOTIPOCHL:

- BOJIHOBOE JIBUKCHHE;

- IUIOCKasi TapMOHUYECKasl BOJIHA;

- ITTMHA BOJTHBI, BOTHOBOE YHCIIO, (ha30Basi CKOPOCTh;

- YpaBHEHHE BOJHBI;

- OTHOMEPHOE BOJIHOBOE YPaBHEHHUE;

- YIIpYTrHe BOJHBI B Ta3aX )KHUJIKOCTSIX U TBEPHBIX TEJax;
- 5JIEMEHTHI aKyCTHKH;

- a¢dexr [orurepa.

Tema 10
PaccmarpuBaembie BOIPOCHI:
- IPUHIUT OTHOCUTEIBHOCTH U NpeoOpa3oBanus [ anmnes;




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- OKCIIEpUMEHTAIbHBIE 000CHOBAHMUS ClIeNHaIbHON Teopun oTHocuTenpHOCTH (CTO);

- noctynatsl CTO;

- OTHOCHUTEJIEHOCTh OJJHOBPEMEHHOCTHU M IIpeoOpa3oBanus JlopeHna;

- JJOPEHIIOBCKOE COKpAIICHUE JUTMHBI U 3aMe/IIEHIE BPEMEHH B ABHKYIUXCS CUCTEMaX OTCUETa,;
- PEISTUBUCTCKUIA UMITYJIC;

- B3aUMOCBSI3b MacChl ¥ SHEPTHH.

PA3AEJI 2. TEPMOJVUHAMUKA U MOJIEKYJIAAPHAS ®U3UKA
Tema 11

PaccmaTpuBaemble BOIPOCH:

- OMIIUpPUYECKas TEMIIEpaTypHast IIKana;

- TEpPMOAMHAMHUYECKOE PaBHOBECUE U TEMIIEPATYpa;
- KBa3UCTaTHUECKUE NPOLIECCHI;

- YpaBHEHHE COCTOSHUS B TEPMOANHAMUKE;

- oOpaTuMBble U HEOOpAaTUMBIE IPOLIECCHI;

- BHYTPCHHS DHEPTHUs Tra3a U ee H3MEHEHHUE;

- IepBOE HA4aJ0 TEPMOJHHAMHKH;

- Teopema Maiiepa;

- agnabaTHBIN IpoIiecc;

- IOJIMTPOIIHBIC TTPOIIECCHI.

Tema 12

PaccMatrpuBaeMble BOIIPOCHL:

- BHTPOIUS;

- BTOpPOE Hayallo TEPMOINHAMUKH;

- CTaTUCTUYECKOE TOJIKOBAHHUE SHTPOITHH;
-npeo0pa3oBaHUE TEIUIOTHI B MEXaHUUECKYIO paboTy;

- TETIJIOBBIC MAILIMHEL;

- nukJ1 KapHo u ero ko3¢ GHUIMeHT MoJIe3HOro AeHCTBHUSI.

Tema 13

PaccmarpuBaemMblie BOpOCHI:

- MOJIeKyJIsipHas (pu3MKa;

- UJcaJbHbLIN Ta3;

- YPaBHEHHE COCTOSIHUS UAEAIBHOTO rasa;

- U30XOPHBIN, N300apHBIH, H30TEPMHUUECKHUIT TPOIIECCHI;

- ocHOBHOE ypaBHeHue MKT;

- MOJIEKYJIIPHO-KMHETUYECKAs TEOPUS TEIIOEMKOCTH;

- CBSI3b TEIUIOEMKOCTH C YHCIIOM CTETIeHEelt CBOOOIbI MOJIEKYJI Ta3a.

Tema 14

PaccmarpuBaeMbie BOIPOCHI:

- pacnpenernenne MakcBeia MOJIEKYJT HICATBLHOTO Ta3a 10 CKOPOCTSIM;

- onslT lTepHa;

- bapoMerpuueckas hopMya;

- pacnpeneneHue boibimaHa;

- CpeAHsis ITMHA CBOOOTHOTO Mpodera MOJIeKYT,

- SIBIICHHS TIePeHOCca (TEILIONPOBOIHOCTE, TUPPY3Hs, BHYTPCHHEE TPCHHUE).

Tema 15

PaccmarpuBaemMblie BOpoCHI:

- peabHbIH ras;

- ypaBHeHue Ban-nep-Baanbca;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- (pa3oBBIC TIEpEXO/IEL;
- TEOPUS KHJIKOCTH.

Tema 16

PaccmarpuBaeMbie BOIPOCHI:

- CTPYKTypa TBEPJIBIX TEIT,

- aMOp(HBIE U KPUCTAIIIMYECKUE TBEPAbIC TEa;
- KpUCTAJUTNYECKasl PEIIETKA;

- ne(heKThl KPUCTAIITMISCKON PEIICTKH.

PA3AEJL 3. DJIEKTPUYECTBO U MATHETU3M
Tema 17

PaccmarpuBaeMblie BOpoCHI:

- 3axoH KyroHa;

- HaIIPSHKEHHOCTD AJIEKTPOCTATHUECKOTO MOJIs;

- CWJIOBBIE JINHUH;

- IPUHLUI CYNEPIO3ULIH;

- reopema ['aycca B mHTErpanbHOH GopMme 1 ee IPUMEHEHHE AL pacueTa HaPSHXKEHHOCTEH SIEeKTPUIECKIX
TIOJICH;

- IUPKYJISILMS HANPsHKEHHOCTH AJIEKTPUYECKOTO OIS,

- MOTEHIUAJ 2JEKTPUUECKOTO MO,

- SKBHUIIOTEHIMAIbHbIE TOBEPXHOCTY;

- CBSI3b HAIPSKEHHOCTU U IIOTEHIUAIA.

Tema 18

PaccMarpuBaeMble BOIPOCHL:

- 3JIEKTPHUECKOE TOJIE JUIIOJIS;

- IUIIOJIb BO BHEIITHEM 3JIEKTPUYECKOM II0JIE;

- MOJISIPU3ALUS TUIJIEKTPUKOB;

- OPHEHTALMOHHBIH U JIe)OpMalMOHHBIH MEXaHU3MBI MTOJISIPU3ALINHY;
- BEKTOP HJIEKTPHUUECKOTO CMELICHHS;

- Teopema ["aycca aJ1s1 3JIeKTPOCTaTHIECKOTO MOJIS B AUDIICKTPHKE;

- BEKTOP AJIEKTPUUYECKOTO CMELICHHs! (MHAYKIHS JIEKTPUIECKOTr0 TOJIs);
- IMDJIEKTPUYECKas IPOHUIIAEMOCTD BEIECTBA;

- 3JIEKTPHUYECKOE TI0JI€ B OJHOPOIHOM TUIJICKTPHKE,;

- DJIEKTPETHI U CETHETOANIEKTPUKHY;

- mbe303(ddexr.

Tema 19

PaccmarpuBaeMbie BOTIPOCHL:

- IPOBOJTHUKH B AJICKTPHUUECKOM IIOJIE;

- 3JIEKTPOCTaTUUECKas 3allUTa;

- 9JIEKTPOEMKOCTh TIPOBOIHUKOB U KOHJIEHCATOPOB;

- SHEPTHUS 3apsSHKEHHOTO IPOBOIHNUKA, KOHCHCATOPA.

Tema 20

PaccmarpuBaemble BOIPOCHI:

- CUJIa TOKA, INIOTHOCTh TOKA,;

- KJIacCCHY€eCKasl TEOPHsI IIEKTPOIIPOBOIHOCTH;

- YpaBHEHME HENPEPHIBHOCTH IS INIOTHOCTH TOKa;
- 3axkoH OMa 711 OJHOPOJHOTO y4acTKa LETH;

- DJIEKTPUUECKOE CONIPOTHBIICHUE;

- IpaBHJIa COCTUHEHNS IIPOBOJHUKOB;
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- 3akoH OMma B muddepeHnansHon popme;

- 3akoH [[xoynsa-Jlenna;

- 3aKk0H Bunemana-®panua;

- 3JIEKTPOJBIDKYILAS CUJIa UCTOYHUKA TOKA;

- 3axoH OMa 711 HEOAHOPOJHOTO Y4acTKa LIeTH.

Tema 21

PaccmarpuBaeMble BOIIPOCHI:

- mpasmia Kupxroga;

- IIEKTPUYECKUIT TOK B BAKyyMe, rase, JKHAKOCTH U TBEPIOM TeJle.

Tema 22

PaccmatpuBaembie BOIPOCHI:

- MArHUTHOE TI0JIE TIOCTOSIHHBIX MarHUTOB U TIPOBOJIHUKOB C TOKOM;
- 3aKOH AMIiepa;

- BEKTOp MarHUTHOM WHIYKITHH;

- MAarHUTHOE B3aUMO/ICHCTBHE MOCTOSHHBIX TOKOB;

- cuna JlopeHua;

- 3¢ ekt Xomna.

Tema 23

PaccmaTpuBaeMblie BOPOCHI:

- IMKJIOTPOH,;

- 3ak0H buo-Casapa-Jlamnaca,

- TeopeMa 0 LUPKYIALHUN BEKTOpa MarHUTHOM HHAYKITIHY;
- IpUMeEpPHI IPUMEHEHUS TEOPEMBI;

- BUXPEBOM XapaKTep MarHUTHBIX IOJIEH.

Tema 24

PaccmarpuBaeMbie BOTIPOCHL:

- MATHUTHBIH MOTOK;

- Teopema ["aycca s MArHUTHOTO TIOJIS,

- paboTa 1o nepeMeneHHI0 MPOBOJIHNKA C TOKOM B MarHUTHOM TIOJI€;
- paMKa ¢ TOKOM B OJIHOPOJHOM M HEOJHOPOJHOM MarHUTHOM TOJISIX;
- MArHUTHOE TI0JIE M MATHUTHBIN JUMONIBHBI MOMEHT KPYT'OBOTO TOKA,;
- HaMarHu4eHue MarHeTHKOB;

- HampsKEHHOCTh MarHUTHOTO TOJIS;
- MarHUTHAsSI TPOHUIIAEMOCTH;

- KITaccu(pUKanus MarHETUKOB;

- eppomarseTHsM.

Tema 25

- IBIICHHE HJICKTPOMATrHUTHOW MHTYKITHH;

- npasuio JleHua;

- 3akoH Dapajes 37TeKTPOMarHiTHON HHIYKIINY;
- BUXpeBBIE TOKH (TOKH DyKO);

- CAaMOMHAYKITHS;

- UHAYKTUBHOCTb COJICHOUJIA;

- SIBJICHHE B3aUMHON UHIYKIIUU;

- Tpanchopmarop;

- DHEpPrus MarHUTHOTO TOJIS;

- KOJICOAHMsI B 2JIEKTPOMAarHUTHOM KOHTYPE;




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- IEpEMEHHBIN TOK.

Tema 26

PaccmarpuBaembie BOIPOCHL:

- cucTeMa ypaBHeHMI MakcBesia B MHTErpaibHON opMe 1 Ppu3nuecKuii CMBICI BXOISIINX B HEe
YPaBHEHUI;

- BJIEKTPOMArHUTHOE TIOJIE.

PA3JIEJT 4. D JIEKTPOMAT'HUTHBIE BOJIHbBI 1 OIITUKA
Tema 27

PaccmarpuBaemblie BOIPOCHI:

- CIeACTBUSI U3 ypaBHEHHI MakcBeia;

- 9JIEKTPOMAarHUTHbIE BOJIHBL;

- onbITHI ['epua;

- IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH;

- CKOPOCTb, DHEPTHsI, HHTEHCUBHOCTD AJIEKTPOMArHUTHOW BOJIHBI,

- IOTOK INIOTHOCTH 3HEpruu BoyiHbl. BekTop YMoBa [loiHTHHTa.

Tema 28

PaccmaTpuBaemble BOIPOCHI:

- nHTEp(epeHIns BOJH;

- CTOSTYNE BOJIHBI;

- nHTepdepeHnys cBeTa;

- onbIT FOHra;

- narephepomeTp MaiikenbcoHa;

- uHTepdepeHnns B TOHKUX IUICHKaX U B KJIMHE;
- IPUMEHEHHE UHTEeP(EPEHIIHH.

Tema 29

PaccmarpuBaeMblie BOpOCHI:

- npuHumn ['tolirenca-®Openens;

- Meto[ 30H Openens;

- nudpakums OpeHess Ha NPOCTEHIINX Nperpajax;

- mudpaknus @payHrodepa Ha OHON U ABYX HICIISIX.

Tema 30

PaccmarpuBaemble BOIPOCHL:

- TU()paKIMOHHAS PEIIeTKA;

- ronorpadus;

- mupakusl peHTTCHOBCKHX JIydeil Ha KPHUCTaJUINYECKON PemETKe;
- ycroue Bynbsga-bpoarra.

Tema 31

PaccmarpuBaemble BOIPOCHI:

- (popma ¥ cTeTIeHb MOMSIPU3AMA MOHOXPOMATHIECKHUX BOJIH;
- TOTyYeHHE U aHAIN3 JTMHEHHO-TIOIIPHU30BAHHOTO CBETA;

- 3akoHbI bproctepa, Mantoca;

- TUHEHHOE ABYIy4elpeIoMIICHUE;

- IPOXOXKJICHNE CBETA Yepe3 JIMHEHHbIE (ha30BbIe TIACTHHKH;
- HICKYCCTBEHHasl ONITUYECKas aHU30TPOIHS;

- (hoTOynpyrocts;

- BpalleHue IIOCKOCTH TOJISIpU3aLnig;

- 3JIEKTPOONTHYECKHE ¥ MAaTHUTOONTHIECKHE 3D (HEKTHI;
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- JKUIKUE KPUCTAJLIBIL.

Tema 32

PaccmarpuBaeMbie BOIPOCHI:

- TUCTICPCHUS CBETA;

- (hasoBas u rpymnmnoBasi CKOpOCTH BOJIH;
- MOTJIOLICHHUE U PACCESIHUE CBETA.

PA3JIEJI 5. KBAHTOBAS ®U3UKA

Tema 33

PaccmarpuBaeMble BOIIPOCHL:

- TEIUIOBOC M3TYYCHUE U JTFOMHHECICHIINS;

- CIIEKTPaJIbHBIC XaPaKTEPUCTUKH TEILIOBOTO H3ITyUCHHUS;

- 3akoHbI Kupxroda, Cretdana-BonbiiMana 1 3ak0HBI cMeleHus: BuHa;
- abCOJIFOTHO YEPHOE TEJIO;

- hopmyna Penes-/xunca u «ynpTpaduoneroBas karactpodar.

Tema 34

PaccmaTpuBaemble BOTIPOCH:

- THIIOTE3a KBAHTOB;

- popmyna [1nanka;

- KBAaHTOBOE OOBSICHEHNE 3aKOHOB TEIJIOBOTO M3JTyICHHUS.

Tema 35

PaccmarpuBaeMble BOIIPOCHL:
- BHeIHUH GoTodddekT;

- ypaBHeHHe DIHIITEHA,;

- IMITYJIbC (DOTOHA.

Tema 36

PaccmaTpuBaemble BOTIPOCH:
- 3¢ ekt KomrroHa;

- JaBJICHUE CBETA.

Tema 37

PaccmarpuBaemble BOIPOCHL:

- KOPIIYCKYJISIPHO-BOJIHOBOI yan3M CBeTa;

- SMOUPUIECKUE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax;
- popmyna Bamemepa;

- Mozienb aToma ToMmcoHa;

- onbITH Pesepdopraa mo paccessHuro anbda-gacTuir,

- s/IepHasi MOZIeTb aTOMa;

- Teopus aToMa Bojopoza 1no bopy.

Tema 38

PaccmarpuBaemble BOIPOCHI:

- runoresa ae bpoiins;

- onbITHI J[pBUCCOHA U [lxepMepa;

- mudpaKkuus MUKPOYACTHLI;

- IPUHIMT HeonpeaeneHHocTy [ elizeHOepra.

Tema 39
PaccmarpuBaemble BOIPOCHI:
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- BOJTHOBasI (DyHKIHSI, €€ CTATHCTHUECKHI CMBICII M YCIIOBHS, KOTOPHIM OHA JOJDKHA YAOBIICTBOPSTH;
- ypaBHenue llIpeaunrepa.

Tema 40

PaccmarpuBaeMble BOpOCHI:

- KBAaHTOBAsI YacTUI[A B OJTHOMEPHOM MOTEHIIMATbHOH IMe;
- OTHOMEPHBIH MMOTEHIINATILHBIH ITOPOT U Oapbep;

- TYHHENBHBIA 3P eKT;

- KBAaHTOBBII TAPMOHUYECKUN OCLIUIIIATOP.

Tema 41

PaccmaTpuBaemble BOIPOCH:

- ctanoHapHoe ypaBHeHue llpenunrepa st atoma BoJIopoAa;
- BOJTHOBBIC (I)yHKHI/II/I 1 KBAHTOBBIC YHUCJIA,

- mpaBuiia 0TOOPA JIJIsI KBAaHTOBBIX IIEPEXO0/IOB;

- onsIT lllTepHa u I'epnaxa;

- 3¢ ekt 3eemana;

- npuHuun Ilaynuy;

- mepruoaANYEcKas TabIHIa HIEMEHTOB.

Tema 42

PaccmaTpuBaemble BOTIPOCH:

- QJIEMEHTHI KBAHTOBOW CTAaTUCTHUKHU: (pepMHUOHBI, OO30HBI;

- 30HHAs KOHLIENIHNS TBEPBIX TEI;

- METaJlIbl, JUAIEKTPUKH, TIOIYIIPOBOJHUKHU (COOCTBEHHBIE H IPUMECHEBIE).

Tema 43

PaccmarpuBaeMbie BOTIPOCH:

- DIIEKTPUYECKUE CBOMCTBA TBEPIBIX TEI,

- 3aBHCHUMOCTB 3JIEKTPOIPOBOIHOCTH OT TEMIIEPATYPHI;
- CBEPXIIPOBOTUMOCTb.

Tema 44

PaccmarpuBaembie BOIIPOCHL:

- GOTOTPOBOIUMOCTb;

- TIIOMUHECIEHIINA TBEPIBIX TET;

- CIIOHTAHHOE U MHAYIHPOBAaHHOE H3JIyUeHHE;
- 0COOCHHOCTH JIa3€PHOTO M3ITyUIEHHUS;

- OCHOBHBIC THUIIBI JIa3€POB U UX IIPUMEHEHHE.

PA3JIEJI 6. ®PU3UKA ATOMHOI'O AAPA. DJIEMEHTAPHBIE YACTUILIbI
Tema 45

PaccmarpuBaemble BOIPOCHI:

- COCTaB aTOMHOTO S7Ipa;

- XapaKTepUCTHKH Spa: 3apsl, Macca, JHEPTHS CBSI3H HyKJIOHOB;
- U30TOIBI;

- PaINOaKTUBHOCTE;

- BUJIbI ¥ 3aKOHBI PAJUOAKTUBHOIO U3JIy4EHHUS,;

- JIEpHBIE PEaKIH;

- 3aKOHBI COXPAHEHHUS B SIAEPHBIX PEAKIUX;

- JIeNIeHNe s7ep;

- CUHTE3 sJIep.
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Tema 46

PaccmarpuBaeMbie BOIPOCHI:

- ICTEKTUPOBAHUE STCPHBIX U3ITYyUCHUN;
- OCHOBBI JJO3UMETPHH.

Tema 47

PaccMaTpuBaembie BOIPOCH:

- OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YACTHIL;

- YaCTHUI[BI U AHTHYACTHIIEL;

- KBapKH, JICTITOHBI, YACTHIIbI — IEPEHOCYMKH B3aUMOICHCTBHH.

Tema 48

PaccmarpuBaembie BOIIPOCHL:

- BUzbl (yHAaMEHTAIIBHBIX B3aMMOJICHCTBUH;
- sBoJroLUs BeeneHHoM u 3BE3 .

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie pabOThI

HaumenoBanue n1abopatopHbix paboT / KpaTkoe coaep:KaHue

PA3/IEJI 1. Mexanuka

B pe3yiabTaTe pa6OTBI CTYACHT 6y,H6T O3HAKOMIJICH € 3dKOHOMCPHOCTSAMHU PABHOYCKOPCHHOT'O ABUKCHUA.
«HSy‘IeHI/IC PABHOYCKOPCHHOTO ABHKCHU HA MAIIIUHC ATBy,Z[a»

B pesynbTate paboThl CTYAEHT OyAET 03HAKOMIIEH C 3aKOHOMEPHOCTSIMU PaBHOYCKOPEHHOT'O JIBHKECHUSL.
«M3y4yeHne cBOOOAHBIX KoJIeOaHNH (PU3NIECKOTO MAaSTHHKAY

PA3/IEJI 2. TepmoanHamMHKa U MOJIEKYJIsIpHAs (pU3UKa
B pesynbTate paboThl CTYACHT OyeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMHU a11abaTHOTO Mpoliecca.
«OHpCI[eHCHI/Ie KOS(b(l)I/II_lI/IeHTa BA3KOCTH JKHIKOCTH))

B pe3yibTare pa6OTbI CTYACHT 6y,HCT O3HAKOMIJICH € 3aKOHOMEPHOCTAMU a,Z[I/Ia6aTHOFO mnpounecca.
«OHpCI[eJ'ICHI/Ie OTHOIICHUS TEINTOEMKOCTEH rasza METOAOM KﬂeMaHa-Z[e30pMa»

PA3JIEJI 3. DnekTpu4yecTBO U MarHeTU3M

B pesynbrare paboThl CTYACHT OyIeT O3HAKOMIIEH C 3aKOHOMEPHOCTSIMH JIEKTPOCTATUUECKOTO U MaruTHOTO
T10JIA.

«M3ydeHue Tonorpaguu 3MEKTPOCTATHUECKOTO OIS

B pe3yibTare pa6OTI)I CTYACHT 6yH€T O3HAKOMJICH € 3daKOHOMEPHOCTAMU DJICKTPOCTATUICCKOI0 U MAaruTHOI O
II0JIA.
((HBy‘lCHI/IC MAar"gvTHOI'O I10JIA COJICHOH/Ja C IIOMOIIIBIO JaTUHKa Xoa»

PA3JIEJI 4. DnekTpoMarHuTHbIE BOJIHBI U ONTHKA

B pe3ynbrare paboThl CTYACHT OyIET 03HAKOMIIEH C 3aKOHOMEPHOCTSIMU 3aTyXaloNMX KoeOaHui B
Kosie0aTeTbHOM KOHTYpE.

«M3y4eHne siBeHUS HHTEPGEPEHIINY CBETa C TOMOIIBI0 Ounpm3Mel Dperersn)

B pesynprarte paboThl cTyIeHT OyAeT 03HAKOMIICH C 3aKOHOMEPHOCTSMH 3aTyXalONMX KoJeOaHu B
KoJie0aTebHOM KOHTYpE.
«Mzyuenne nudprannn @payHrodepa Ha T




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

PA3JIEJI 5. KBanToBas ¢usuka

B pesynbTate paboThl CTYAEHT OyAeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMU BHEIIHETO (oTOd(hdeKTa.
«M3ydeHue crieKkTpa aToMa BOAOPOAA»

B pesynbTate paboThl CTYACHT OyAeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMU BHEIIHETO (oTod(hdeKTa.
«W3yuenne BremrHero Gotodddekra n n3mepenne nocrossHHoi [Inanka

B pesynprarte paboThl cTyaeHT OyAeT 03HaKOMIICH ¢ 3aKOHOMEPHOCTSIMH BHEIIHETo GoTodddexra.
«/3ydeHne TeMnepaTypHOil 3aBHCHMOCTH JIEKTPHIECKOTO COIPOTHUBIICHUS METAJUIOB H IIOJIYIPOBOIHUKOBY

PA3JIEJI 6. ®u3uka aTOMHOTO s,ipa. DJI€MEHTapHbIE YaCTHUIIbI
B pe3yabTare pa6OTI)I CTYACHT 6yaeT O3HAKOMJICH C 3aKOHOMEPHOCTAMU CTPOCHHUS aTOMa.
«OneiT @panka-I'epra»

[IpakTrueckue 3aHATHS

n/o

Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJICpIKAaHUE

PA3/IEJI 1. Mexanuka

B pesynbTaTe BBIOTHEHHS IPAKTHIECKOTO 3aIaHUs CTYJCHT OyZeT 03HAKOMJICH C BOIIPOCAMHU:
KrHemaTrka MOCTynaTeabHOTO U BPaLaTeIbHOTO IBI)KEHUI.

3axoHs! HproTOHA.

B pesysnpTaTe BHINONHEHHUS IPAKTUYECKOTO 3aJaHUs CTYACHT Oy/IeT 03HAKOMJICH C BOIIPOCAMHU:
JluHaMuKa BpaIiaTebHOTO ABMKEHHMS. MOMEHT CHIIBI; MOMEHT MHEPLIMH; MOMEHT UMITyJIbca. Teopema
[ Teiinepa. OCHOBHOM 3aKOH AMHAMUKH BpalaTeJIbHOTIO IBHKEHHUS B CIIydae CUCTEMbI TOUEK U B CIIydae
TBEPIOTO TeNa. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCA.

B pesynbTaTe BBITOTHEHHS IPAKTHIECKOTO 3aIaHUs CTYJCHT OyIeT 03HAKOMJICH C BOIIPOCAMHU:

PaboTta nepemenHoi cuinbl. MomuocTs. KnHeTnueckast 3HEpTHs Tela IpH ITOCTYNAaTeIbHOM JIBIKCHNH.
Kunernueckas sHeprus Tena npyu BpallaTebHOM ABMKeHHHU. [loTeHnmanpHas sHeprusd. IloTeHnnansHas
SHEPTUsl B TIOJIE CUIT TSDKECTH, OTEHIMAIbHAs SHEPTHUsI yIIPpyro Ae(OpMHUPOBaHHOMN NPY>KUHBI. 3aKOH
COXpPaHEeHHMS MOJHON MEeXaHN4eCKOH IHEpIUH B 10JIe TOTCHIUAIBHBIX CHIL.

B pe3ynprare BRINOTHEHUS MPAKTHUECKOTO 3aJJaHNs CTYACHT OyIeT 03HAKOMJIEH C BOIIPOCAMHU:
I'apmonmnueckue konebanusa. MasTHUKH. YpaBHEHHE KoJeOaHUil 1 ero peneHne. AMIUIMTY A, YacToTa U
(haza xonebanus. Jueprus konebanuii. CBo0oaHbIE KoNebanus. JHeprus KoneOaHui.

Brinyxnennsie konebanus. Pezonanc.

B pesynbTaTe BBIOTHEHHS TPAKTHIECKOTO 3a/IaHUs CTYJCHT OyZeT 03HAKOMJICH C BOIIPOCAMHU:
[puaHun otTHOCHTENEHOCTH 1 TIpeoOpasoBanus ["ammres. [Toctymater CTO. OTHOCHTENEHOCTH

OAHOBPEMCHHOCTHU U npeo6pa30BaHI/m J'[OpeHua. COKpaH.IGHI/IG JUIMHBI U 3aMCIJICHUC BPEMCHU B IBIIKYIIUXCA

CHCTeMax OTcYeTa. PelIsITHBUCTCKHIA HUMITYJIBC. BzauMocBs3b MacChl 1 OHEPIruu.

PA3/IEJI 2. TepmoanHamMuKa U MOJIEKYJIsIpHAs (pU3UKa

B pe3ynbTate BhINOIHEHHS TPAKTUYECKOTO 3a/IaHUs CTYJICHT OYyJIeT 03HAKOMIIEH C BOIIPOCAMHU:
YpaBHEHHUE COCTOSIHUSA B TepMoanHamMuKe. OOpaTuMble 1 HeoOpaTUMBbIE IPOLIeCCH. BHYTpeHHS SHEPTHS
ra3a u ee n3MeHeHue. [lepBoe Havaio TepMoAMHAMUKH. Y paBHeHHE Matiepa. AnnabaTHbII mporiecc.
ITonurpormHelie NpoLecchl.

Bropoe Hauano TepmoauHaMuKi. DHTponusa. CTaTUCTHYECKOE TOJIKOBAHUE SHTPONUU. TeIIOBbIE MAIIHUHBL.
ux KapHo 1 ero k03¢ $HINEHT 10JIE3HOTO AeHCTBHSI.

B pesynbTaTe BBIOIHEHHS TPAKTHIECKOTO 3a/IaHUs CTYJICHT OyeT 03HAKOMIICH C BOIIPOCAMHU:
WneanbHblii ra3. YpaBHEHHE COCTOSHUS UICANILHOTO r'a3a. M130X0pHBIH, H300apHbBIH, H30TEpMUYECKUI
nporeccel. OcHoBHOE ypaBHeHHe MKT.

B pe3ynprare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYIEHT OyJeT 03HAKOMIIEH C BOIIPOCAMHU:
Pacnpenenerne MakcBesuta MOJIEKYIN HAEATBHOTO ra3a 1mo ckopoctsam. Ombit tepHa. bBapomerpudaeckas
dbopmymna. Pactipenenenne bonpimana.

PA3JIEJI 3. DneKTpUUECTBO U MarHETU3M
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TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

B pesynbTaTte BEIOTHEHH NPAKTHIECKOTO 3alaHKs CTYJCHT OyJeT 03HAKOMJICH C BOIIPOCAMH:

3axoH Kynona. HanpskeHHOCTB 3nekTpocTaTiyeckoro nois. Cunossle TuHUY. [IpuHIMI Cynepno3unuy.
Teopema "aycca B nHTErpanbHoO# (popMe U ee NPUMEHEHHUE UL pacyeTa IEKTPUUECKHUX MOJIeH.
DneKTpuuecKoe Moje JUIOoJIs.

B pesynbTate BBIOIHEHHS TPAKTHYECKOTO 3a/IaHUs CTYJICHT OyeT 03HAKOMIICH C BOIIPOCAMHU:
OneKTpoEMKOCTh MPOBOJHUKOB U KOHAECHCATOPOB. DHEPrUs 3apsKEHHOT0 MPOBOJHIKA, KOHIEHCATOPA.
Cuia TOKa, TWIOTHOCTH ToKa. 3akoH OMa 11 OJHOPOJIHOTO yYacTKa MEIH. DIEKTPUIECKOE COTIPOTUBIICHHUE.
CoennHeHNE TIPOBOTHUKOB.

3akon Oma B muddepennumansHoi popme. 3akon xoysi-JleHma.

B pesynbTate BRIOTHEHHUSA HPAKTHIECKOTO 3aIaHUS CTYJCHT OyZET 03HAKOMJICH C BOIIPOCAMHU:

3akoH Amriepa. Bexktop MarHnTHOH HHAYKINH. MarHUTHOE B3aNMOAEHCTBHIE MTOCTOSHHBIX TOKOB. Crita
Jlopenna. D¢ddexr Xomna.

3akon buo-Caapa-Jlamnaca.

B pesysbpraTe BHINONHEHHUS IPAKTUYECKOTO 3aJaHUs CTYACHT Oy/IeT 03HAKOMJICH C BOIIPOCAMHU:

SIBnenue snekrpoMarauTHoi unaykuuu. [Ipasumo Jlenma. 3akon ®@apazes 31eKTpOMarHUTHOM HHAYKINH.
Camounaykiusi. UHAyKTHBHOCTH cosieHouaa. TpancdopmaTop. DHEpruss MArHUTHOTO ITOJIS.

PA3JIEJT 4. DnexTpoMarHuTHbIE BOJIHBI M ONITUKA

B pesynbTaTe BBIOTHEHHS IPAKTHIECKOTO 3aIaHUs CTYJCHT OyZeT 03HAKOMJICH C BOIIPOCAMHU:
DJeKTpOMarHuTHbIE BOJIHBI. CKOPOCTH, SHEPTHS, HHTEHCUBHOCTD JJIEKTPOMAarHUTHOH BOJIHBI. [IoToK
TUIOTHOCTH 3HEPTHUH BOJIHBI.

WntepdepeHnns BomH.

B pesyspTaTe BHINONHEHHUS IPAKTUYECKOTO 3aJaHUs CTYACHT Oy/IeT 03HAKOMJICH C BOIIPOCAMHU:
[punnun [Noiirenca-Openens. Merox 308 Openens. Judpakius Operens Ha IpoCTEHIINX Iperpaaax.
Judpakuus Opaynrodepa Ha 0JHOM U ABYX ILEIAX.

B pesysbpTaTe BHINONHEHHUS IPAKTUYECKOTO 3aJaHUs CTYACHT Oy/IeT 03HAKOMJICH C BOIIPOCAMHU:
JudpakunoHHas pemerka.

3axons!l bproctepa, Maoca.

B pesynbTaTe BBIOTHEHHS TPAKTHIECKOTO 33/1aHHS CTYICHT OyJeT 03HAaKOMJIEH C BOIPOCAMH:
Hucnepcus ceera. dazosas u rpynmnosas ckopocTd BouiH. [lormormienne u paccesHie cBeTa.

PA3JIEJI 5. KBanToBas ¢usnka

B pe3ynbTate BbINOIHEHHS TPAKTUYECKOTO 3a/IaHUs CTYJICHT OYyJIeT 03HAKOMIIEH C BOIIPOCAMHU:
CrexTpajibHbIe XapaKTePUCTHKH TEIUIOBOT0 n3inyueHus. 3akoHbl Kupxroda, Credana-bosbiimana u 3aKoH
cMmernieHus Bura. AGCOTIOTHO YepHOE TeO.

B pe3ynbTate BbINOIHEHHS PAKTUYECKOTO 3a/IaHUs CTYJICHT OYJIeT 03HAKOMIIEH C BOIIPOCAMHU:

Buemnuii potoaddext, ypapuenue DiiHiuTeiina. mmynbe poToHa.

B pesynbTate BBIOTHEHHS TPAKTHIECKOTO 3a/IaHUs CTYJCHT OyZeT 03HAKOMIICH C BOIIPOCAMHU:
KsanToBas yacTuia B 0THOMEPHOH MOTEHIMATBHOM siMe. O THOMEPHBIN TIOTEHIIHANBEHBIA IOPOT U Oapbep.
TynnensHbIH 3¢ dekr. KBaHTOBBIH rapMOHIIECKHHA OCIIUILIISTOP.

B pesynbTate BBITOTHEHHS NPAaKTHIECKOTO 3a/IaHMs CTYJCHT OyJeT 03HAKOMJICH C BOIIPOCAMH:
CraunonapHoe ypasaeHue llpenunrepa s atoma Boiopoaa. BonHoBEIe pyHKIMN M KBaHTOBBIE YHCIIA.
IIpaBuna oTOopa 11 KBAHTOBBIX IEPEXOJIOB.

PA3JIEJI 6. ®u3uka aTOMHOTO sipa. DJIEMEHTapHbIE YaCTUIIBI

B PEIYNBLTATE BBIMTOJTHEHUA TPAKTHYCCKOTO 3aJaHUA CTYJCHT 6y)1eT O3HAKOMIJICH C BOIIpOCaMu:
CocTaB aTOMHOTO sijipa. XapaKTEPUCTUKH sJIpa: 3apsl, Macca, YHEPTHsl CBsI3W HYKJIIOHOB. M30TOTIbI.
PaﬂI/IOEIKTI/IBHOCTI). BI/II[I)I 1 3aKOHBI PAJUOAKTUBHOT'O U3JTYUCHUS.

B PE3YIbTATC BBIMIOJIHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT 6yﬂCT O3HAaKOMJICH C BOIIpOCaMM:
HHGPHHC peaKkuunu. 3aKOHBI COXpaHCHU B AACPHBIX PCAKIIUAX. ﬂeHeHI/IC Aaaep. Cunres Aaaep.

B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUsl CTYACHT 6yHeT O3HAaKOMIJICH C BOIIpOCAMMU:
HGTGKTI/IpOBaHI/Ie AACPHBIX HSHy‘IGHHﬁ. Ilonstre o JAO3UMETPHUHU U 3alllUTE.

B PEIYNbTATE BBINIOJTHEHUA TPAKTHICCKOTO 3aJaHUsA CTYJCHT 6y)1eT O3HAKOMIJICH C BOIIpOCaMu:
OCHOBHEBIE KJIaCChI OJICMCHTAPHBIX YaCTHUII. qaCTI/IHI:-I 1 aHTHYaCTHUIbI. KBapKI/I, JICTITOHBI, YaCTHUIIbI —




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

MEPEHOCUYHUKH B3aUMOICHCTBUH.

4.3. CamocrosTenbHas paboTa 00yJarommxcsl.

Ne
Bun camocrositensHOM paboTh

/1

1 |[ToaroToBka k 1abopaTOpHBIM paboTam

2 |[ToaroToBka K MpakKTHYECKUM 3aHATHSIM

3 |Pabota c 1eKIIMOHHBIM MaTEepUATIOM

4  |Pabota c nutepaTypoit

5 | [loaroroBka K MpOMEXKYTOYHOW aTTECTALIUU.

6 | [ToaroToBka K TeKyIiemMy KOHTPOJIIO.

5. lIlepeueHb Wu3MaHMI, KOTOPHIE PEKOMEHAYETCS HCIOJIb30BAThH
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

npu

No
/
it

bubnuorpaduueckoe
OIHCaHKE

Mecro nocryna

1

Cagenbes, U. B. Kypc
oOuieit pusuku : yuebHoe
noco6ue : B 3 Tomax / U. B.
CaBenbeB. — 19-e 3.,
ctep. — Cankr-IlerepOypr
: JIanp, 2019 — Tom 1 :
Mexanuka. MonekyisipHas
¢uzuka — 2020. — 436 c.
— ISBN 978-5-8114-5539-
3.

https://e.lanbook.com/book/1423807category=919

Casennes, U. B. OcHOBEI
TEOPETUYECKON (PU3UKH :
yueOHuUK Juis By30B / U. B.
CaBenbeB. — 6-¢ U3,
ctep. — Cankr-IlerepOypr
: Jlanp, [0.T.]. — Tom 1 :
Mexanuka.

OnexrpoauHamuka — 2022.

— 496 c. — ISBN 978-5-
8114-9042-4 (tom 1), 978-
5-8114-0618-0 (0Omwmif).

https://e.lanbook.com/book/1837647category=919

Casenbes, 1. B. Kypc

https://e.lanbook.com/book/184164




¢uzuku. B 3 1. Tom 2.
DIIEKTPUYECTBO.
KonebaHus 1 BOJIHEL.
Bonnosas ontuka :
yaeOHOe TmocoOue Jist
By30B / . B. CaBenbeB. —
7-e u3n., crep. — CaHKT-
[TerepOypr : Jlanb, 2022. —
468 ¢c. — ISBN 978-5-
8114-9096-7.

Cagenbes, U. B. Kypc
obmieit gusuku. B 3 1. Tom
2. DNEKTpUYECTBO U
Maraetusm. BomHsbl.
Onruka : yueOHOE mocoOue
1uist By30B / 1. B. CaBenbes.
— 16-e u3n., crep. —
Canxkr-IlerepOypr : Jlans,
2022. — 500 c. — ISBN
978-5-8114-8926-8.

https://e.lanbook.com/book/185339

®du3uKa: KOHCICKT JICKIUI
1o o0mIei pusuKe s
crya. cneu. UYUT,
NCYTH, UDD, UTTOII,
UKD u BeuepHero
¢akynprera. U.1 / C.M.
Koxun; MUUT. Kad.
duzuka-2.M.: MUMNT,
2010.-244 c. : um. -
bubnuorp.: c. 3. - 158.44 p.

http://library.miit.ru/bookscatalog/upos/03-19701.pdf

®dusmka: yued. mocodue amis
cryn. cnen. u Hanp. UYUT,
UTTCY, UTICC, N2,
BeuepHero (akyapTeTa.
Y.2. Koncnexr nexruii / C.
M. Kokus, B. A.
Hukurenko; MUUT. Kad.
®uzuka.M.: MUUT, 2013. -
178 c. : a-un. - bubnuorp.:
c. 173.-63.96 p.

http://library.miit.ru/bookscatalog/upos/14-47.pdf

dusnka: KOHCIIEKT JIEKITHI
JUISL CTY[. CHEL. U Harp.
NYUT, UTTCY, UIICC,
ND2®, Beuepnero ¢-ta. 4.3
/ C. M. Kokum, B. A.

http://library.miit.ru/bookscatalog/metod/DC-234.pdf




Hukurenko; MUUT. Kad.
Ouzuka.M.: PYT(MUNUT),
2017. - 256 c. : a-uu. -
Bubmuorp.: c. 255. - 112.33

p-

Tpodumona, T. U.
PyKOBOJICTBO K pEIICHHIO
3a1a4 1o (¢usuke : yueOHOe
noco6wue st By3oB / T. U.
Tpodumosa. — 3-¢ u3n.,
uctp. u fon. — Mocksa :
Nz natenscrBo FOpaiir,
2023. — 265 c. —
(Beicuiee oopazoBanue). —
ISBN 978-5-9916-3429-8.
— TekcrT : snexTpoHHbIH //
O6pa3zoBarenbHas
wiatdopma KOpaiit [caiit].
— URL:
https://urait.ru/bcode/51050
7 (naTa oOpaleHus:
29.01.2024).

https://urait.ru/viewer/rukovodstvo-k-resheniyu-zadach-po-fizike-
535484#page/1

COopHUK 3a/1a4 110
nucuuniuae "duznka" :
yuae0. mocodue st
cryaentoB UYUT u
NCYTD/ T.B. 3axaposa,
JI.M. Kacumenko, C.M.
Koxun; Pen. C.M. Kokus ;
MUUT. Kad. "dPuzuka-2". -
M. : MUUT, 2006. - 144 c.

http://library.miit.ru/bookscatalog/2024/Kokin_Sbornik_zadach.p
df

10

®usuka. Pyccko-kurtanckuii
cinoBapb. Ousnyeckue
TEPMUHBIL: JJIS CTY/I. CIIEII.
NYUT, UTTCY, UTICC /
T. C. Kynu-3ane, 3. H.
Mammagu, C. M. Kokuw;
MUUT. Kad. ®uszuka. - M.:
PYT (MUUT), 2022. - 46 c.
-b. .

http://library.miit.ru/bookscatalog/upos/DC-1604.pdf

11

®dusuka: kojebaHus,
BOJIHBI, ONITHKA, KBAHTOBAS
MEXaHHKa, sJIepHAs
¢bu3MKa: KOHCIIEKT JEKIUiI
s cryg. cnen. UYIIT,

http://library.miit.ru/bookscatalog/upos/DC-1593.pdf




UTTCY, UTICC / C. M.
Koxun, B. A. Hukurenko;
MUUT. Kad. ®uszuka. - M.:
PYT(MUUT), 2022. - 303
c.-b. 1.

12 | ®uzuka. COOpHUK 337249 http://library.miit.ru/bookscatalog/metod/DC-241.pdf
OnTuka. 21eMeHThI
aTOMHOU (PU3UKHU U
KBAHTOBOM MEXaHHKHU:
y4eOHO-METO/1. TocoOue K
PELICHUIO 3a/1a4 IO JIUCII.
®du3suKa 1 CTyI. BCEX
crner. UYUT, UTTCY,
UIICC / T. C. Kynu-3ane,
C. M. Kokun; PYT
(MUUAT). Kad. dusuka. -
M.: PYT(MUUT), 2017. -
90 c. - 73.60 p.

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHAIBHBIX 0a3 JaHHBIX U
MH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE€ MOTYT MCIOJIb30BaThCS MPU
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http://library.miit.ru).

DnexkTponHo-0nbamoTeunas cucrema JIAHD (https://e.lanbook.com/).

Nudopmarnmonnsiii  moptan  Haywynas ~ amekTpoHHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJUJICKIUS 1 (ppoBHIX o0paszoBaTeIbHBIX pecypcoB
(http://window.edu.ru).

TecToBbIE TPOrPaMMBI:

ABtoMartuszupoBaHHas cucrema tectupoBanus (ACT),

Kadenpanshas TectoBas mporpamma

PaszpaboTtannsie u npuoOpeTeHHBIE MPOTPaMMHBIE (00YUaIOIINEe) CUCTEMBI:

«OtkpsiTas actpoHomus» PusznkonRedShift,

«Buneosamaunuk 1o ¢puszuke» AWM. Gumman u ap.,

«®Du3uka B MIKOJIE»,

«Ypoxku puzuku Kupuina u Medoaus»,

«JIabopaTopHbie pabOTHI 1O (HUKKEY,

«Bcs duzukay MynbTuMenuitHast SHIIMKIONE NS,

«Duzuka. MynsTuMenniiasii Kype» Pyccobur-M,

«Kypce duzuku XXI Bexay» JI.5. bopesckuit (ManuaXayc),

«Otkpsitas pusukay C.M. Kozenn,



«Bupryanphsiii npaktukym no ¢pusuke» OO0 «OU3NKOH»,

NnmoctpatuBHBI MaTepual 1o Kypcy oOmedt ¢usuku, pa3paboTaHHBIN
COTpYIHHUKAMU Kadeapsl,

DnexkTpoHHas 6bubauoTexa Kadeapsl,

Buneoreka kademnpsi.

7. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

Microsoft Internet Explorer (wmu apyroii 6paysep).
Onepanonnas cucrema Microsoft Windows.
Microsoft Office.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

JInsl TEKUMOHHBIX 3aHATUI: JICKIMOHHBIN 3aJ1, ayJMOBU3YAJIbHBIN KOMILJIEKC.

JUisi ceMHHApOB: KOMITBIOTEPHBIN Kjacc (JOKalbHas ceThb, cocTtosmas u3 30
pabouux CTaHIUH, CEpBEPa, KOMIBIOTEpA MIPENoIaBaTesl), UHTEPAKTUBHAS JOCKa U
CBSI3b C ayAMOBU3yAIbHBIM KOMILJIEKCOM, BBIXOJ B IHTEpHET.

Jlist mpoBeieHust 1ab0paTOPHBIX palbOT: KOMILIEKC AJIEKTPOU3MEPUTEIbHBIX
busndeckux mpuOOPOB; JabOpaTOPHBIE YCTAHOBKM TEMATHUYECKOTO HA3HAYCHUS,
COOTBETCTBYIOILIME JIADOPATOPHOMY TMpaKTHKymy. JlabopatopHble paboThl 10
nucuuiuinHe «Pu3uKa» MpOBOJATCS B CIIEHHATIBHO 000PYI0BaHHBIX JTa0OPATOPUSIX
C MIPUMEHEHUEM HEOOXOJUMBIX CPEJCTB 00yUYeHHUs: J1a0OpaTOPHOro 000PyAOBaHUS,
o0pasloB I MCCIIEOBAHUN, METOAMYECKUX MOCOOWN, KOMIMBIOTEPHBIX CPENICTB
00pabOTKH Pe3yabTaTOB H3MEPCHHM.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 1 cemectpe.
DK3aMmeH Bo 2, 3 ceMecTpax.

10. OueHouHbIe MaTEpHUATIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON
aTTecTalllH, pa3padaThIBalOTCS B COOTBETCTBUHU C JIOKAJTbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl
«Duzuka»

CoracoBaHo:

3asenyrommii kapeapoit MK
3aBenyrommii kagenpoit Guznka

[Ipencenarens yueOHO-METOIUIECKON
KOMUCCHUU

A.B. Ilaytknna

M.®. ['ycpkoBa
H.B. brikoB

M.®. ['ycpkoBa



