MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

-

-

~

PaGouast mporpaMma JUCIUIIINHEL (MOIYIIS),
KaK KOMIIOHEHT 00pa30BaTe/IbHON IPOrpaMMbl
BBICIIIEr0 00pa30BaHysl - IPOrpaMMbl ClIELIHaIUTeTa
110 CIIELHUAILHOCTH
26.05.05 CynoBoxeHue,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUUT)
Tumonunsim B.C.

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

duszuka

CoeinmnaabHOCTh:

Coenmanusanms:

26.05.05 CynoBoxaeHue

CynoBoxaeHHE Ha MOPCKHX W BHYTPEHHHUX

BOIAHBIX ITYTAX

dopma oOydeHHUs:

Ounas

( PabGouast nporpaMma AUCHMILTHHBI (MOLYJIS) B BHE
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHa U3 eJUHON
KOPIIOPAaTHBHON HH()OPMALIOHHON CHCTEMBI YIIPABICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAITY
G J

IIpocTas snexTpoHHas moanucs, BeitanHas PYT (MUUT)
ID moamucu: 1178210
IMoxmucan: 3aBenyromuii kadenpoii berkoB Hukura BanepbeBuu
Jata: 19.09.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

OCHOBHOM LENBbI0 H3YYEHUs AUCHUIUIMHBI (Monyns) «®usukay sBisercs
dbopMupoBaHre y OO0ydaromerocss KOMIETEHIMN s HAayYHO-HCCIEI0BaTENbCKON
NEeATEIbHOCTH, sl (OPMHUPOBAHHUS KOTOPBIX CTYACHTBI JOJDKHBI HAyYUThCA
cobupatb M H3y4aTh HAYYHO-TEXHUYECKYI0O HH(POpPMAIUIO, OTCUECTBEHHBIH U
3apyOeXHBI ONBIT 10 TEMAaTUKE MCCIEAOBAHUSA; aHAJIM3UPOBaTh HAy4YHO-
TEXHUUYECKYI0 MH(OPMaLMIO, OTEUECTBEHHBIH U 3apyOeXHbI OMNBIT IO TEMAaTUKE
UCCIJIEJOBaHMsI; IPOBOJUTh SKCIIEPUMEHTHI 10 3a/laHHOM METOAMKE, 00pabdaThIBATh
U aHaJU3UPOBATh MX PE3YJIbTAThI; IPOBOJUTH BBIYMCIUTEIBHBIE SKCIIEPUMEHTHI C
WCIIOJIb30BAaHUEM CTaHAAPTHBIX MPOTPAMMHBIX CPEACTB C LEJIbI0 TOTYYEHUs
MaTEMaTUYECKUX MOJEJIEH MPOLIECCOB U OOBEKTOB aBTOMATU3ALIMKU U YIIPABIECHUS;
MOJATOTaBINBATh JaHHBIE M COCTaBISATH 0030pbI, pedeparbl, OTYEThl, HAYYHBIC
nyOIMKaUy U TOKJIa/bl Ha HAYYHBIX KOHPEPEHIUAX U CEMUHapax, y4acTBOBaTh BO
BHEJJPEHUU PE3YIbTATOB UCCIEIOBAHUM U pa3pabOTOK.

B pabGoueil mporpamme no aucuuiiiHe (Moaynro) «DHU3MKe» 3aJ0KEHbI
OCHOBBI (popMHpOBaHUS y Oyaymux OakaJaBpoB M CIELUAIMCTOB MOJAXOJa K
pEIICHUI0 MPO(PECCUOHAIBHBIX 3a]1a4, OPUEHTUPOBAHHBIX Ha MPUKIAJAHOW BUJ
(Buabl) mpodecCUOHAIBHOW JEATENbHOCTH KaK OCHOBHOM, YTO peaju3yercs Ha
OCHOBE COBPEMEHHBIX 3HAHMM (PyHIAMEHTaJbHBIX 3aKOHOB (DHU3UKH, a TaKkKe
€CTECTBEHHOHAYYHBIX MPEJICTABICHUI O MaTepUH, IBHXKEHUH U (PyHIaMEHTaIbHBIX
B3aUMOJICHCTBUAX.

N3yuenune kypca obmiel (3K B TEXHUYECKOM YHHUBEPCUTETE 00YCIOBICHO
BO3pacTamleil poJiblo (PyHIaMEHTAIbHBIX HAayK B IOJTOTOBKE OakaiaBpa U
CHeualucTa. JTO CBSI3aHO C TEM, YTO BHEAPEHHUE COBPEMEHHBIX BBICOKHX
TEXHOJIOTUA B TPAKTUYECKYID HWHKEHEPHYIO JEATEIbHOCTh IPEANOaraeT
OCHOBATEJIbHOE 3HAKOMCTBO PAOOTHUKOB C (PU3MUYECKHMMHU OCHOBAMH MPOTEKAHUS
COOTBETCTBYIOILIUX MPOIECCOB, C KIACCHYECKUMU M C HOBEHUIIMMHU METOJaMHU
¢usznyeckux wuccinenoBaHui. JlaHHBIE Kypc Aa€T BO3MOXHOCTH OyIylIum
OakaiiaBpaM U CHEIHUAIKNCTaM MOJy4YUTh TpeOyemble 3HaHUS B 00JacTH (U3MKH, a
TaKk)Ke MPUOOPECTH HABBIKM MX JajJbHEHMILEro MOMOJHEHUsS, MCHOJb3Yys B ATHX
HESAX pa3IMyHble (B TOM YMCIIE — JJIEKTPOHHBIE) UCTOYHUKU MH(popMmaimu. boiee
TOTO, MporpamMma AUCHUIUIMHBL (Moayinsa) «®Dduszuka» cdhopmupoBaHa TakuM
oOpa3oMm, 4TOObI HE TOJBKO JIaTh OOYYalOIIMMCS TPEJCTaBICHUE 00 OCHOBHBIX
pasnenax (pU3MKH, TO3HAKOMUTH UX C HauboJiee BaKHBIMU IKCIIEPUMEHTATIBHBIMU U
TEOPETUYECKUMH PE3YJIbTATAMH, HO U MPOBECTH JEMapKalMI0 MEXKIy HAyYHBIM U
AHTUHAYYHBIM MTOAXOJ0M B M3YYEHUHU OKpY’Karollero mupa. Jlucuurmimaa (MOoayJib)
YUUT OOYYarOImIMXCS CTPOUTh MOJEIH MPOUCXOISAIIMX SBICHUN U MPOLIECCOB,
NpUBHUBAs TOHHMaHWE MPUYUHHO-CIEICTBEHHON CBSI3U MEXAYy HUMH, QOpMUPYS 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
¢u3MKN K TpaMOTHOMY HAyYHOMY aHalu3y CHUTyallud, ¢ KOTOPBIMH HHXKEHEPY
IIPUXOAUTCS CTAIKUBATHCA IIPU CO3AAHUU HOBOW TEXHUKU M HOBBIX TEXHOJIOTHUI;

- OCBOCHHE OCHOBHBIX (PM3MUYECKUX TEOPUM, TO3BOJISIOLIMX OMHUCATh SBJICHUS
B IIPUPOJE, U IIPEAECIIOB IPUMEHUMOCTH dTUX TEOPHUH U1 PEILIEHUSA 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;

- 3QJI0XKUTh (PYHAAMEHT MOCIEAYIOIEro OOy4YeHHs B MarucTparype,
aCIIMPaHTYyPE;

- BOOPYKHUTb CIIELUATUCTOB HEOOXOIUMbIMU 3HAHUSIMU ISl pELICHUSI HAYYHO-
TEXHUYECKHUX 33]1a4 B TEOPETUUECKHUX U NMPUKIATHBIX ACIIEKTaX.

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

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

OIIK-1 - CnocoGeH ocCymecTBIATh MPO(HECCHOHATBHYIO JEATEIbHOCTh C
YYETOM SKOHOMHYECKHX, SKOJIOTHIECKHX, COIMATBHBIX U TTPABOBBIX OTPaHUYCHUH;

YK-1 - CnocobeH OCYIIECTBISATh KPUTHUECKHM aHaau3 MPOOJIEMHBIX
CUTYaIlMi Ha OCHOBE CUCTEMHOTO TOJIX0/1a, BEIPa0aThIBaTh CTPATETHIO ICHCTBHMA.

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

YMmers:

(U3MYECKyI0 CYIIHOCTb SIBICHMH W TMPOLIECCOB, JIeXKAIIUX B OCHOBE
GYHKIIMOHUPOBAHUS ~ MHUKPODJICKTPOHHOW  TEXHUKH, TMPUMEHSATH  OCHOBHBIE
dbuznyeckre 3aKkoHbI M MOJENW JJIl  pelieHus 3adad  NnpodecCHOHATBHOM
NEATeIbHOCTH, KPUTUYECKUWA aHaIM3 TMPOOJIEMHBIX CHUTyallidi Ha OCHOBE
CHUCTEMHOT0 TOX0/1a, BBIpa0aThIBaTh CTPATETHIO JICHUCTBUI; OCHOBBI KPUTHYECKOTO



aHaJln3a MpOOJIEMHBIX CUTYalluii HA OCHOBE CUCTEMHOTO MOAX0/a.

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 CHCTEMHOI0 MOJX0[a, BbIpa0aThIBaTh CTPATETHIO JCHCTBUM; MPUMEHSTH
CHUCTEMHBIN MOAXO/ TSI KPUTUYECKOTO aHaIn3a MPOOJIEMHBIX CUTYaI[Hi.

YMmern:

aHaJIM3UPOBaTh (DU3UYECKYIO CYIIHOCTH SIBIICHHM W IPOIIECCOB, JCKAIIUX B
OCHOBE (DYHKITMOHHPOBAHUSI MHUKPOIJEKTPOHHONW TEXHUKH, IPUMEHSITH OCHOBHBIC
dbu3nyeckre 3aKOHbI M MOJETW JUIS peIIeHHs 3aaad  IpodeCCHOHAIBHON
JEATEIIbHOCTH; OCYIIECTBIISATh KPUTHUUYECKUU aHaiu3 MPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CHUCTEMHOTO TMOJXOJla, BbhIpA0AThIBATh CTPATETUIO JEUCTBUMN; MPUMEHSTH
CUCTEMHBIN MOJX0]T Il KPUTUUECKOTO aHain3a MPOOJIEMHBIX CUTYaIUH.

Baagers:

HaBbIKaMH aHain3a (GU3NYECKOM CYIIHOCTH SBJIEHUH U MPOLIECCOB, JICKALIUX
B OCHOBE (YHKIIMOHHPOBAHMUS MHUKPODJIECKTPOHHON TEXHUKH, U NPUMEHEHUs
OCHOBHBIX  (PM3MYECKMX 3aKOHOB W  MoOJeNed Ui  pelleHus  3aaad
po(eCcCUOHANIBHON J1€ATEeIbHOCTH; HABBIKAMU MPUMEHEHHS] CUCTEMHOI0 MOAX0/a
JUTSl BBIPAOOTKM CTPATETUHU ACUCTBUM.

3. O6beM AUCITUTIIUHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

O06mass TPyAOEMKOCTh JUCHMIUIMHBI (MOIynsi) coctaBisier 9 3.e. (324
aKaJIeMHUIECKHX yaca(oB).

3.2. O6bem gucruIuHBL (MOAyJsl) B (opMe KOHTAKTHOM pabOThI
oOyJammmxcss ¢ MENarorTMYecCKUMH  padOTHUKaAMU W (WIKM)  JIHUIAMH,
MPUBJICKAEMBIMHU K peaTu3aliyi 00pa30BaTEIIbHON MPOTPaMMbI Ha MHBIX YCIIOBHUSX,
P MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KonmuectBo yacos
Tun y4eOHBIX 3aHATHI Cemectp
Bcero

Nel | No2 | Ne3
KonrakTHas paboTa Ipu npoBeleHHH YueOHBIX 3aHTHIl (BCEro): 184 | 56 56 72
B tom uucne:
3aHATHSA JIEKIIMOHHOTO THITA 96 32 32 32
3aHATUS CEMUHAPCKOTO THIIA 88 24 24 40

3.3. O0beM AUCHUILIMHBI (MOayisi) B ¢opMe CaMOCTOSTEIbHON pPaOOThI



oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOy4aromuxcsi ¢
NIeIarOTMYECKUME paOOTHUKAMHU U (MJIM) JIMIIAMH, IPUBJICKAEMBbIMU K PeaTU3alliu
00pa3oBaTeIbHOW  MPOrpaMMbl  Ha  HHBIX  YCJIOBHSAX, TIPU  IPOBEACHUHU
IPOMEKYTOYHOM aTTecTauu coctapiset 140 akagemuueckux yaca (oB).

3.4. ITpu oOy4yeHHH MO WHIMBHIyAIbHOMY y4€OHOMY IIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOy4Y€HUHU, 00BbEM TUCHMIUIMHBI (MOIYJSI) MOXKET OBITh peaan30BaH
MOJTHOCTBIO B (hOpPME CaMOCTOATEIbHONW paboThl 00yJarommxcs, a Takxke B Gopme
KOHTAKTHOM paboThl OOyYarOMUXCA C TEJarorHuyecCKuMU paOOTHUKAMU M (WJIH)
JUIAMH, TIPUBJICKAEMBIMHU K peau3aii 00pa3oBaTEIbHOM MPOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TP NPOBEIECHUHU IPOMEXKYTOUHOU aTTECTALIUH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

Ne
o /; TemaTuka JIGKLIMOHHBIX 3aHATUH / KpaTKOe CoJlepyKaHHue
1 [PA3JIEJI 1. MEXAHUKA

Tema 1

PaccmarpuBaeMbie BOTIPOCHL:

- IPeIMeT U 3a/1a4u (U3UKH;

- KHHEMAaTHKa: OCHOBHBIEC TIOHITHS;

- IBIOKEHUE TT0 TIPSIMOI: CKOPOCTh, YCKOPEHHE.

Tema 2

PaccmarpuBaemble BOIPOCHL:

- KPUBOJIMHEHOE JIBU)KEHUE;

- HOPMQJIBHOE ¥ TaHTEHINAJIbHOE YCKOPEHHUE;

- KHHEMaTHKa BpalaTeIbHOTO IBMKEHUS: YTIIOBas CKOPOCTh U YTJIOBOE YCKOPEHHE, UX CBA3b C JINHEHHOU
CKOpPOCTBIO 1 YCKOPEHUEM.

Tema 3

PaccmarpuBaeMblie BOpOCHL:

- HUHEpLUAJIbHBIE CUCTEMBI OTCUETA U MepBbIi 3ak0oH HproTOHA;
- BTOpo# 3akoH HeloTOHa,

- Macca, UMITyJIbC, CHJIa;

- LIGHTP MacC CUCTEMBI MaTEPUAIbHBIX TOUEK;

- YpaBHEHME JBUKEHHS MAaTEPUAJIbHON TOUKY;

- TpeTuii 3akoH HproTOHA;

- 3aKOH COXpaHEHUs UMILYJbCa,

- 3aKoH BcemupHoro tarorenus;

- [IepBas, BTOpas U TPEThsl KOCMUYECKHUE CKOPOCTH;
- CHJIbI COIIPOTHUBIICHUS.

Tema 4
PaccmarpuBaeMbie BOPOCHI:




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- IUHAMHMKa BPalaTeIbHOTO JBUKECHUS;

- MOMEHT CHJIBI;

- MOMEHT MHEpLUY;

- MOMEHT UMILYJIbCa;

- reopema Illrelinepa;

- OCHOBHOM 3aKOH AMHAMUKH BPAILATEIbHOIO JIBHKEHUS B CJIydae CUCTEMbI TOUYEK U B Cllydae TBEPLOIO TEla;
- 3aKOH COXpPaHEHUsI MOMEHTA UMITYJIbCA;

- THPOCKOIIBI.

Tema 5

PaccmatpruBaeMbie BOTIPOCHL:

- paboTa IepeMEHHO CHIIHL

- MOIIIHOCTB;

- KHHECTUYCCKAasA 3HepFI/IH TC1a HpI/I HOCTyHaTeHLHOM JBHXXCHUU,
- KHHCTUYCCKasA 3HepFI/IH TC1a HpI/I BpaIlIaTeJ'H)HOM JBHXCHUU,

- TIOJIC CHJT;

- KOHcepBaTI/IBHLIe u HCKOHCCpBaTI/IBHI)Ie CHIJIBI, HpI/IMepLI;

- MOTCHIIUANIFHAS SHEPT U,

- MOTCHIANIFHAS YHEPTHSA B TIOJIC CHIT TSKECTH,

- MOTCHIIMANIBHAS SHEPTHS YIIPYTO 1e(HhOPMUPOBAHHON TIPYKUHBI;
- 3aKOH COXPaHEHUS ITOJIHOW MEXaHUUECKOW YHEPTHH B ITOJIE TIOTCHIINATBHBIX CHIL.

Tema 6

PaccMarpuBaeMble BOIIPOCHL:

- IEPUOANIECKHE TIPOLIECCHI;

- TApMOHUYECKHUE KOJIeOaHusI,

- MasITHUKH;

- YpaBHEHHE CBOOOTHBIX HE3aTYXAMOIINX MEXaHIMUECKUH KOJICOAHUH H €T0 peIIeHHE;
- aMIUTATY[a, 9acToTa u (haza KoieOaHuii;

- SHeprus KoeOaHuii;

- YpaBHEHHE CBOOOTHBIX 3aTyXaIOIINX MEXaHMUCCKUHN KOJIEOaHHH 1 €ro pelieHue;

- IPUMeEPHI K0JIeOaTeTbHBIX ABIDKSHIH Pa3TUIHON (PU3NIECKOH MIPUPOIHI.

Tema 7

PaccmarpuBaembie BOIPOCHL:

- ypaBHEHHE BBIHYKJICHHBIX MEXaHUUECKHI KOJIe0aHU U ero peleHue;
- Pe30HaHC;

- CIIoKeHHe KostebaHui (Onenust, purypsl Jlnccaxy);

- aHaJIM3 U CHHTE3 KoJieOaHuii, OHATHE O CHIEKTpe KojeOaHuii;

- CBSI3aHHBIE KOJe0aHus.

Tema 8

PaccmarpuBaemble BOIPOCHI:

- YIIpyrue HanpsHDKeHHs U AeopMaIiui B TBEPIOM TeJie;
- 3aK0H ['yka;

- Moaynb FOHTa;

- koo dunment [Tyaccona;

- 00IIMe CBOMCTBA KUIKOCTEH U Ia30B;

- CTallMOHAPHOE T€UCHHE UCANBbHOM JKUKOCTH;

- YpaBHEHHE HEMPEPHIBHOCTH;

- ypaBHeHue bepuyiu.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Tema 9

PaccmarpuBaembie BOPOCHI:

- BOJIHOBOE JIBUKCHHE;

- IUIOCKasi TApMOHUYECKAs BOJIHA;

- JUTMHA BOJIHBI, BOTHOBOE YHCIIO, (ha30Basi CKOPOCTh;

- YpaBHEHHE BOJIHBI;

- OZTHOMEPHOE BOJTHOBOE YpPaBHEHHUE;

- YOpyTHE BOJHBI B Ta3aX KUAKOCTSIX M TBEPIBIX TENaX;
- DJIEMEHTHI aKyCTHK;

- 3¢ ekt Jomepa.

Tema 10

PaccmarpuBaeMble BOIIPOCHL:

- IPUHLIUI OTHOCUTEIBHOCTHU U IIpeobpa3oBanus [ anunes;

- OKCTIEpUMEHTANIbHbIE 000CHOBaHMS criennaibHOU Teopun oTHOcUuTenbHOCTH (CTO);

- noctynatsl CTO;

- OTHOCHUTEJIHOCTh OJJHOBPEMEHHOCTHU M IpeoOpa3oBanus JlopeHa;

- JIOPEHIIOBCKOE COKPAICHHE JITUHEI M 3aMe/IJICHAE BPEMEHH B ABIDKYIIIXCS CHCTEMaX OTCUETa;
- PEIATHBUCTCKUHN HUMITYJIBC;

- B3aMMOCBS3b MaCCHI U SHEPTHU.

PA3JIEJI 2. TEPMOJNHAMUKA U MOJIEKYJISAPHAS ®U3UKA
Tema 11

PaccmarpuBaeMble BOIIPOCHL:

- SMIHpHUYEcKast TeMIIepaTypHas IIKaa;

- TEpPMOAMHAMHMYECKOE PaBHOBECHE U TEMIIEPATypa;
- KBa3UCTAaTHUECKHUE MTPOIIECCHI;

- YpaBHEHHE COCTOSIHUSI B TEPMOANHAMHUKE;

- oOpaTuMBbIe 1 HEOOpaTHMBIE TIPOLIECCHI;

- BHYTPEHHSS 3HEPTHs ra3a U ee M3MEHEHNe;

- IepBOE HA4aJ0 TEPMOJUHAMHKH;

- Teopema Maiiepa;

- anuabaTHBIN TpoIiece;

- TOJTUTPOTIHBIE TIPOLIECCHI.

Tema 12

PaccmarpuBaemble BOIPOCHL:

- SHTPOMHUS;

- BTOPO€ Hayano TepPMOANHAMUKY;

- CTaTUCTUYECKOE TOJIKOBAHUE SHTPOINH;
-1peo0pa3oBaHUE TEIUIOTHl B MEXaHUUECKYIO palboTy;

- TEIUIOBBIE MAIIVHBL;

- nuka Kapnao u ero ko3¢ duitnenT none3Horo neficTBy.

Tema 13

PaccmarpuBaemble BOIPOCHI:

- MOJIEKYJIsIpHas (PU3MKA;

- UJIealIbHBIN ras;

- YpaBHEHHE COCTOSHUS HJI€AJIbHOTO Ia3a;

- N30XOPHBIN, N300apHBIHA, H30TEPMUYECKHUH POLIECCHI;

- ocHOBHOe ypaBHeHue MKT;

- MOJIEKYJIIPHO-KMHETUUECKasl TEOpUs TEIIOEMKOCTH;

- CBSI3b TEIUIOEMKOCTH C YHCIIOM CTEIICHEI CBOOOBI MOJIEKYJI Ta3a.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Tema 14

PaccmaTpuBaemble BOIIPOCHI:

- pacnpesiesieHre MakcBesuia MOJIEKYJT UIealIbHOTO Ta3a 110 CKOPOCTSIM;

- onslT llTepHa;

- ObapomeTtpuueckas hopmya;

- pacupenenenue bonbumMana;

- CpenmHss [UTHHA CBOOOIHOTO Mpobera MOJIEKYIT;

- ABNICHUS TIepeHoca (TeTUIONPOBOIHOCTE, TUPPy3Hs, BHyTpEHHEE TPEHHE).

Tema 15

PaccmaTpuBaemble BOTIPOCH:

- peasbHbli ras;

- ypaBHeHue Ban-nep-Baanbca;
- (hazoBBIC TIEPEXOBI;

- TEOpHsI KUIKOCTH.

Tema 16

PaccmarpuBaeMbie BOTIPOCHL:

- CTPYKTypa TBEPIBIX TEI;

- aMop(HBIE ¥ KPUCTAJTHIECKUE TBEPABIC TEla;
- KpUCTAJUTMIECKas peIIeTKa;

- Te(eKThl KPUCTAUTMYCCKON PEIICTKH.

PA3JIEJI 3. DQJIEKTPUYECTBO U MAT'HETU3M

ema 17

PaccmarpuBaemble BOIPOCHL:

- 3ak0oH Kynona;

- HaNPsDKEHHOCTD AJIEKTPOCTATHUECKOTO TTOJIS;
- CHJIOBBIE JINHNU;

- IPUHINT CYNIEPHIO3UIHIH;

- reopema ['aycca B MHTerpaIbHOM (JopMe U ee MPUMEHEHHE JUTS pacueTa HalpsHKEHHOCTEH JIeKTPUUECKUX

OJICi;

- UPKYJISIIUSA HAPSIKEHHOCTH 3JIEKTPUUECKOTO MOJIs;
- MOTEHITMAJT DJIEKTPUIECKOTO TOJIS;

= DKBHUIIOTCHIIMAJIBbHBIC HOBerHOCTI/I;

- CBA3b HaHpﬂ)KéHHOCTI/I U IMOTCHIIMAJIA.

Tema 18

PaccMaTpuBaembie BOIPOCHT:

- DIIEKTPUYECKOE MOJIE A0S

- IUITIOJIb BO BHEIITHEM 3JIEKTPUYECKOM II0JIE;

- TIOJIAPU3ALMS UDJIEKTPUKOB;

- OPMEHTALMOHHBIN U JeOPMAMOHHBIH MEXaHU3MBI TTOJIIPU3ALINY;
- BEKTOP DJIEKTPHUUYECKOTO CMENIEHHS;

- Teopema ['aycca JUIs1 SIEKTPOCTATUHYECKOTO MOJIS B AMDJIEKTPHUKE;

- BEKTOP DJIEKTPUIECKOTO CMEIICHUS (MHAYKIUS SIEKTPUIECKOTO TTOJIA);
- IDJIEKTPUYECKast IPOHUIIAEMOCTD BEIECTRa;

- DIIEKTPUYECKOE M0JI€ B OJHOPOHOM JUDIICKTPHKE;

- DJIEKTPETHI U CETHETOIIEKTPUKHY;

- mbe303ddexkr.

Tema 19




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

PaccmarpuBaeMble BOIIPOCHL:

- IPOBOJIHUKH B AJICKTPHIECKOM MOJIE;

- DIIEKTPOCTATHYCCKAs 3aIlIUTA;

- ANMEKTPOEMKOCTh MPOBOTHUKOB M KOHICHCATOPOB;

- QHEPIUsl 3apsHKEHHOTO MPOBOJHUKA, KOHICHCATOPA.

Tema 20

PaccmarpuBaeMbie BOTIPOCHL:

- CHJIa TOKA, TUNIOTHOCTH TOKA;

- KJIACCHYECKasi TEOPHSI AIEKTPOIIPOBOTHOCTH;

- YpaBHEHHE HETPEPHIBHOCTH AJIS ITIOTHOCTH TOKA;
- 3akoH OMa 7151 OTHOPOJHOTO yJacTKa IETIH;

- 3JIEKTPUUECKOE CONIPOTHBIICHHE;

- MpaBwJIa COCTUHCHUS IPOBOHUKOB;

- 3akoH Oma B nuddepeHmansHoi Gpopme;

- 3akoH [[xoynsa-Jlenna;

- 3aKkoH Bunemana-®panna;

- QIIEKTPOBIDKYIIAS CHJIa HCTOYHHKA TOKA;

- 3axkoH OMa 711 HEOTHOPOTHOTO YYaCTKa IICTIH.

Tema 21

PaccmarpuBaeMble BOIIPOCHL:

- npaBuiia Kupxroda;

- ANMEKTPUYECKUIT TOK B BAKYYME, Ta3e, )KHUAKOCTH H TBEPIOM TeJe.

Tema 22

PaccmarpuBaemble BOIPOCHL:

- MarHUTHOE T10JI€ TTOCTOSTHHBIX MarHUTOB U IIPOBOJIHUKOB C TOKOM;
- 3aKOH AMIiepa;

- BEKTOp MarHUTHOM WHIyKINH;

- MarHUTHOE B3aNMOJIEHCTBHE ITOCTOSHHBIX TOKOB;

- cunia JlopeHua;

- 3¢ dexr Xoa.

Tema 23

PaccmarpuBaemble BOIPOCHL:

- IUKJIOTPOH,;

- 3ak0H buo-Casapa-Jlannaca;

- TeOpeMa O LUPKYJIALMHU BEKTOpa MArHUTHON MHAYKLIUU;
- IPUMEPHI IPUMEHEHUS TEOPEMBIL;

- BUXPEBOM XapaKTep MarHUTHBIX MOJEH.

Tema 24

PaccmarpuBaemble BOIPOCHI:

- MarHUTHBIN TTOTOK;

- TeopeMa ["aycca /111 MAarHUTHOTO TIOJIS;

- paboTa 1o nepeMeneHUI0 IPOBOJIHNKA C TOKOM B MATHUTHOM ITOJIE;
- paMKa ¢ TOKOM B OJIHOPOJAHOM U HEOAHOPOJHOM MAarHUTHOM MOJISIX;
- MArHUTHOE T0JIE 1 MATHUTHBINA AUIMONBHBI MOMEHT KPYTOBOI'O TOKA;
- HAMarHM4eHHue MarHeTUKOB;

- HaNpsKEHHOCTh MarHUTHOTO TOJIS;

- MarHuTHas MPOHUIIAEMOCTb;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- Knaccu(pUKanus MarHETHKOB,;
- (heppoMarseTH3M.

Tema 25

- SIBJICHUE DJIEKTPOMArHUTHOW WHAYKIIHUH;

- npasuio Jlenua;

- 3ak0oH Papazes NeKTPOMarHuTHOW HHIAYKIWH;
- BUXpeBBIE TOKH (TOKH DyKO);

- CAMOMHAYKLIHNS;

- UHIYKTUBHOCTb COJIEHOM[IA;

- SIBJICHHUE B3aUMHON UHIYKLUH;

- TpaHChOpMATOp;

- 3HepFI/I§I MAar"auTHOI'O I10JIA,

- KosieOaHus B 3JIEKTPOMArHUTHOM KOHTYpE;
- [IEPEMEHHBIN TOK.

Tema 26

PaccmaTpuBaemble BOTIPOCH:

- cucTeMa ypaBHeHMI MakcBesia B HHTETpaibHOM opMe 1 pru3nuecKuii CMBICI BXOISAIINX B HEE
YpaBHEHU;

- JJIEKTPOMAarHUTHOE TIOJIE.

PA3AEJI 4. OJIEKTPOMAI'HUTHBIE BOJIHbBI 1 OIITUKA
Tema 27

PaccmarpuBaemble BOIPOCHL:

- CJIEICTBUS U3 ypaBHEHU MakcBeia;

- 9JIEKTPOMAarHUTHBIE BOJHBI;

- onbIThI ['epiia;

- IIIKaJIa 3JIEKTPOMATHUTHBIX BOJIH;

- CKOPOCTb, SHEPTHsI, HHTCHCUBHOCTH IEKTPOMArHUTHOH BOJIHEL,

- IOTOK INIOTHOCTH dHEpruu BosHbl. BexkTop Ymosa [loitHTHHra.

Tema 28

PaccmarpuBaembie BOIPOCHL:

- HHTep(EPEHIHS BOJIH;

- CTOSTYME BOJIHBI

- HHTep(EPEHITHs CBETa;

- onbIT FOHra;

- naTepdepomeTp MaiikenbpcoHa;

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

Tema 29

PaccmarpuBaemble BOIPOCHI:

- npunimn ['oitrenca-Openens;

- MeTo1 30H OpeHens;

- mudpaknus OpeHerns Ha MPOCTEHITIX Iperpaaax;

- mupakumst PpayHrodepa Ha OJHON M ABYX ILEIIAX.

Tema 30

PaccmarpuBaeMbie BOIPOCHI:
- TU(ppaKIUOHHAS PEIICTKA;
- rosiorpadus;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- mudpakIus peHTTCHOBCKUX JTy4el Ha KPUCTAUIMUECKON PeIIETKe;
- ycnosue Bynbda-bparra.

Tema 31

PaccmaTpuBaemble BOIIPOCHI:

- (hopma U cTeneHb HONSIPHU3aAH MOHOXPOMAaTHYECKHUX BOJIH;
- IOJTy4eHHE M aHaJIU3 JIMHEHHO-TIOJSIPU30BaHHOTO CBETA;

- 3aK0oHBbI bprocrepa, Mantoca;

- IMHEHHOE JIBYITy4eIIpeNIOMIICHHUE;

- IPOXOJXKJICHNE CBETA Yepe3 JIMHelHbIe (a30Bble MIIACTHHKY;
- ICKYCCTBEHHAsI ONITHYECKasi aHH30TPOIINS;

- (poToympyroCTh;

- BpallleHUe MIOCKOCTH MOJISIPU3aLINH;

- IIEKTPOONTHYECKHE U MArHUTOONTHYECKHE I DEKTHI;

- XHUJKHE KPUCTAILIBI.

Tema 32

PaccmarpuBaeMbie BOTIPOCHL:

- JINCTIEPCHS CBETA,;

- (ha3oBas ¥ TPYIIIOBas CKOPOCTH BOJIH;
- TIOTJIOMIEHHE U pacCesiHUE CBETA.

PA3/IEJI 5. KBAHTOBAS ®U3UKA

Tema 33

PaccmarpuBaemble BOIPOCHL:

- TEIUIOBOE M3JIyYEHHUE U JIIOMUHECLICHIINS;

- CIIEKTPaJIbHbIC XapaKTEePUCTUKH TETJIOBOTO M3ITyUCHHUS;

- 3akoHBI Kupxroga, Credana-bonbimana u 3akoHbI cMenieHUs BuHa;
- abCOJIIOTHO YEpHOE TEJO;

- hopmyna Penes-/xuHca u «ynbTpaduoneToBas karacTpodar.

Tewma 34

PaccmarpuBaembie BOIIPOCHL:

- TUIIOTE3a KBAHTOB;

- popmyna Ilnanka;

- KBAaHTOBOE 00BACHEHHE 3aKOHOB TEIIJIOBOTO M3ITyUCHHUS.

Tema 35

PaccmaTpuBaemble BOIIPOCHI:
- BHeIHUH QoTodddexT;

- ypaBHeHHe DHUHILITEHHA,;

- UMITyJIbC (DOTOHA.

Tema 36

PaccmarpuBaemble BOIPOCHI:
- 3¢ ext Kommnrona;

- JIaBJICHUE CBETA.

Tema 37

PaccmarpuBaeMbie BOIPOCHI:

- KOPIIYCKYJISIPHO-BOJIHOBOH JTyan3M CBETa;

- SMIMPUYCCKUE 3aKOHOMEPHOCTH B aTOMHBIX CIICKTPaX;
- popmyna banemepa;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- Mozens atoma ToMcoHa;

- onbITHI Pe3epdopa mo paccesiHuro anbda-yacTuir,
- siiepHasi MOJIeNIb aTOMa;

- Teopus aTroma Bojopoa o bopy.

Tema 38

PaccmaTpuBaemble BOIPOCH:

- runoresa Jie bpoiins;

- onbIThI [[pBUCCcOHa u J>kepmepa;

- TupaKknust MUKPOYACTHII;

- MPUHIUT HeompeneneHHocTH ['efizenbepra.

Tema 39

PaccMarpuBaeMble BOIIPOCHL:

- BOJTHOBasI (DYHKIUSI, €€ CTATHCTHYECKUI CMBICIT M YCIIOBHS, KOTOPBIM OHA JJOJDKHA YAOBIIETBOPSTH;
- ypaBHenue llIpeaunrepa.

Tema 40

PaccmaTpuBaemble BOTIPOCH:

- KBaHTOBAsI YaCTHIA B OJJHOMEPHO! ITIOTEHIIMAIBHOII sIME;
- OTHOMEPHBIH OTEHIMANBHBIN TOPOT U Oapbep;

- TYHHENBHBIA 3P DeKT;

- KBAaHTOBBII TAPMOHUYECKUN OCLIAIIIATOP.

Tema 41

PaccmarpuBaemble BOIPOCHL:

- cTanMoHapHoe ypasHeHue llpenunrepa 1t aToma BOI0pOJa;
- BOJTHOBBIC (DYHKIIMH 1 KBAaHTOBBIE YHUCIIA;

- mpaBWiIa 0TOOPA /T KBAHTOBBIX IIEPEXO0/I0B;

- onblT L tepna u I'epnaxa;

- a(ekr 3eemana;

- npuHuun Ilaynwy;

- HepuoAnYecKas TabJIMIa JJIEMEHTOB.

Tema 42

PaccmarpuBaemble BOIPOCHL:

- 3JIEMEHTHI KBAHTOBOW CTaTUCTHKH: ()EPMUOHBI, O030HEI;

- 30HHasI KOHIIENIUS TBEPABIX TET,;

- METaJIIbI, TUIEKTPUKH, TIOJTYTTPOBOAHUKH (COOCTBEHHBIE M TIPIMECHEIE).

Tewma 43

PaccmarpuBaeMblie BOpOCHI:

- 2JIEKTPUUYECKUE CBOICTBA TBEPABIX TEI,;

- 3aBUCUMOCTD JIEKTPOIPOBOJIHOCTH OT TEMIIEPATYPBHI;
- CBEPXIIPOBOJANMOCTb.

Tewma 44

PaccmarpuBaeMbie BOIIPOCHL:

- (hOTONIPOBOAMMOCTD;

- JIFOMHHECUCHIIMS TBEPIBIX TEI;

- CIIOHTAHHOE 1 UHAYLUPOBAHHOE U3ITyYCHHE;
- 0COOCHHOCTH JIA3EPHOTO U3ITYUYCHHS;




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- OCHOBHBI€ THUIIBI JIA3€POB U UX TPUMEHEHUE.

PA3EJI 6. DU3MNKA ATOMHOI'O AJPA. DJIEMEHTAPHBIE YACTHUIbI
Tema 45

PaccmarpuBaeMbie BOIPOCHI:

- COCTaB aTOMHOTO SI/Ipa;

- XapaKTEePUCTHUKU spa: 3apsili, Macca, SHEPTHs CBSI3H HYKJIOHOB,;
- M30TOIIBL;

- PaHOaKTUBHOCTb;

- BU/IBI ¥ 3aKOHBI PATHOAKTHBHOTO M3TY4CHHS;

- SIJICPHBIC PCAKIUH;

- 3aKOHBbI COXpaHeHI/ISI B H}IepHLIX peaKum{x;

- ICJICHUE sTep;

- CHHTE3 sJIep.

Tema 46

PaccmarpuBaeMbie BOTIPOCHL:

- IETeKTHPOBAHUE SIACPHBIX M3ITyUCHUN;
- OCHOBBI JO3UMETPHH.

Tema 47

PaccmarpuBaeMble BOIPOCHL:

- OCHOBHBIC KJIACCHI 3JIEMEHTapHBIX YaCTHUII;

- YaCTHUIIBl U AaHTHYACTHIIBL;

- KBapKH, JICNTOHBI, YaCTUI[BI — IEPEHOCYNKH B3aUMOJICHCTBHI.

Tema 48

PaccmarpuBaeMbie BOTIPOCHL:

- BHIBI (DYHIAMEHTAIBHBIX B3aHMOICHCTBH;
- sBoJironMs BeesleHHol U 3BE3.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue nabopatopHbix paboT / KpaTKoe CoepKaHue

PA3JIEJI 1. Mexanuka

B pesynprarte paboThl cTyeHT OyAeT 03HAKOMIICH C 3aKOHOMEPHOCTSAMH PaBHOYCKOPEHHOTO ABHKCHHUS.
«/3yueHne paBHOYCKOPEHHOT'O IBMKCHHSI HA MaIlIHEe ATBYIa»

B pe3yibTare pa6OTI)I CTYACHT 6yHCT O3HAKOMJICH € 3aKOHOMEPHOCTSAMHU PAaBHOYCKOPCHHOI'O ABUKCHUA.
«HBy‘lCHI/Ie CB060,HHLIX KoJIeOaHuH (bPIBI/I‘IGCKOI‘O MassTHUKa»

PA3JIEJI 2. TepmoauHaMuKka U MOJIEKyJIsipHasi pU3HUKa
B pesynprarte paboThl cTyIeHT OyAeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH aaiadaTHOTO Mpoliecca.
«Omnpenenenne KO3PPUITUSHTA BIZKOCTH KUIKOCTH

B pesynprare paboThl cTyIeHT OyJeT 03HAKOMIIEH C 3aKOHOMEPHOCTAMH afuabaTHOTO MpoIecca.
«Omnpeenenne OTHOIIEHUS TETUIOEMKOCTEH Ta3a MetogoM Knemana-/lezopmar

PA3JIEJI 3. DneKTpru4ecTBO U MAarHETU3M
B pe3yiabTare pa60Tm CTYACHT 6yH€T O3HAKOMJICH C 3aKOHOMEPHOCTAMU IJICKTPOCTATUICCKOT'O U MaruTHOTO




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

I10JIA.
«I/I3yquI/Ie TOHOI’pa(i)I/II/I QJICKTPOCTATUYCCKOIO IOJISA»

B pe3yabTare pa6OTI)I CTYACHT 6yaeT O3HAKOMJICH € 3aKOHOMEPHOCTAMU IJICKTPOCTATUICCKOTIO U MAruTHOI O

T10JIA.
«I/I3yquI/Ie MarHMTHOTO IOJISI COJICHOHU 1A C TOMOIIBIO JaTUuhKa XO0JIjay

PA3JIEJT 4. DnexTpoMarHuTHbIE BOJIHBI M ONITUKA

B pesynprare paboThl cTyIeHT OyIeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMH 3aTyXaIOIINX KoJeOaHwi B
KoyebaTenbHOM KOHTYpE.

«3y4eHne siBIeHUS HHTEPPEPEHIINY CBETa C IIOMOIIBI0 Ounpm3Mbl Dperersn)

B pesynbraTe paboThl CTYI€HT OyIeT 03HAKOMJICH C 3aKOHOMEPHOCTSIMH 3aTyXarolUX KoJeOaHu! B
Kose0aTeIbHOM KOHTYpE.
«Uzyuenne nudpkannn OpayHrodepa Ha T

PA3JIEJI 5. KBanToBas ¢usuka

B pesynabTate paboThl CTYAEHT OyAeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMU BHEIIHETO (oTOd(hdeKTa.
«/3yueHne criekTpa aToMa BOJOPOAa»

B pesynbpTaTe paboThI CTYISHT OYAST 03HAKOMIICH € 3aKOHOMEPHOCTSIMH BHeIIHero GotoaddekTa.
«W3yuenne BHemHero GpoTtodddekra u n3mepenne nocrossHHoi [Inanka

B pesynbraTe paboThl CTyIeHT OyIeT 03HAKOMJIEH C 3aKOHOMEPHOCTSIMHU BHEIIHero (potordpdexra.

«3yueHue TeMnepaTypHON 3aBUCUMOCTH 3JIEKTPUYECKOTO COIIPOTUBIICHUSI METAJUIOB U IOIYIIPOBOJHUKOBY

PA3JIEJI 6. ®u3uka aTOMHOTO siipa. DJIEMEHTapHbIE YAaCTHIIbI
B pe3yibTare pa6OTbI CTYACHT 6y,HCT O3HAKOMIJICH € 3dKOHOMEPHOCTAMU CTPOCHHUS aTOMaA.
«OnbiT Opanka-I'epuan

[IpakTrueckue 3aHATHS

/o

TemaTuka MPaKTUYICCKUX 3aHSATHI/ KpaTKo€ COACPIKAHUC

PA3JIEJI 1. MEXAHUKA

B pe3ynpTare BRIOTHEHHUS MPAKTHYECKOTO 33aHUS CTYICHT OyJeT 03HAKOMIICH C BOIIPOCAMHU:
KunemaTnka mocTynaTeIsHOTO ¥ BPAIIaTeIbHOTO ABHKCHH.
3akonsl HeroToOHa.

B pesynbTaTe BBIOIHEHHS IPAKTHIECKOTO 3a/IaHKs CTYJICHT OyeT 03HAKOMIICH C BOIIPOCAMHU:
JlnHaMuKa BpaIiaTebHOTO ABMDKEHIS. MOMEHT CHIIBI; MOMEHT HHEPIIMH; MOMEHT MMITyJIbca. Teopema
[Teitrepa. OCHOBHO¥ 3aKOH AMHAMUKH BPaIIaTeILHOTO ABMKCHHS B CITydae CHCTEMBI TOUYEK U B CIIydae
TBEPAOTO Tena. 3aKOH COXPAHEHUS] MOMEHTA UMITYJIbCa.

B pe3ynprare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYIEHT OyJeT 03HAKOMIIEH C BOIIPOCAMHU:

Pabota nepemenHoi cuibl. MomHocTs. KnHeTnueckas sHeprys Tejaa IpH MOCTYNATeIbHOM JIBH)KESHHH.
Kunernueckast 3Heprys Teaa NpH BpallaTeIbHOM JBKeHUH. [loTeHnmansHas sueprus. [loreHunansHas
SHEPTHsl B TIOJIE CUJT TSDKECTH, OTEHIMAIbHAs SHEPTHUsI yIIpyro 1e(OopMHUPOBaHHOMN MPYKUHBI. 3aKOH
COXpPaHEHHs NOJHOI MEXaHWYECKOH SHEPTUHU B M0JI€ TOTEHIUANBHBIX CHIL.

B pe3ynbrare BHIMOITHEHHS IPAKTUYECKOTO 3aJJaHUS CTYACHT OYJIET 03HAKOMIIEH C BOIIPOCAMHU:
Tapmonmdeckne konebanuss. MasSTHUKHU. YpaBHEHUE KOJCOAHH U €T0 pellieHre. AMIUTHTYIa, 9acTOTa H
(haza xonebanus. JHeprus konebanuii. CBoO0 HBIC KONeOaHns. DHEPTUS KoeOaHuH.

Briayxnennbie konebanus. Pezonanc.




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

B pesynbTaTe BRIOTHEHHUS HPAKTHIECKOTO 3aIaHUS CTYJCHT OyZET 03HAKOMIICH C BOIIPOCAMHU:
[IpuHIMD oTHOCUTENBHOCTH U NpeoOpazoBanus [amunes. ITocrynatet CTO. OTHOCHTENBHOCTD

OAHOBPEMEHHOCTHU U Hp606pa3OBaHI/IH Hopeﬂua. COKpaIIIeHI/Ie JUIMHBL U 3aMEIJICHUEC BPEMCHU B JIBMKYIIUXCA

cHCTeMax oTcueTa. PelsaTHBHUCTCKUM HUMITYJIBC. B3anmocBs3b MacChl U OHEPIruu.

PA3JIEJI 2. TEPMOJVUHAMUKA U MOJIEKVJISIPHAS ®U3UKA

B pesynbTaTe BRIOTHEHHUA HPAKTHIECKOTO 3aIaHUs CTYJCHT OyZET 03HAKOMJICH C BOIIPOCAMHU:

YpaBHEHHE COCTOSIHUSA B TepMoanHaMuke. OOpaTUMbIe 1 HeoOpaTUMBbIE PoLiecChl. BHYyTpeHHSISI sHEprHs
ra3a u ee m3MeHeHue. [lepBoe Hagao TepMoAMHAMUKH. Y paBHeHHE Matiepa. AnmabaTHbII mporiecc.
ITonurpormnHelie NpoLecCHl.

Bropoe Havano tepmoanHaMuK. DHTponHs. CTaTHCTHIECKOE TONKOBAHUE SHTPOIHH. T eIIOBbIC MAIIUHEI.
Lukn KapHo 1 ero ko3 GpUIMEHT M0JIE3HOTO ACHCTBUSL.

B pesysnbpTaTe BHINONHEHHUS IPAKTUYECKOTO 3aJaHUs CTYACHT Oy/IeT 03HAKOMJICH C BOIIPOCAMHU:
VneanbHelii ra3. YpaBHEHHE COCTOSHUS UCalbHOIO raza. MI30X0pHbI, H300apHBIN, H30TepMUUECKUIT
nporieccel. OcHoBHOE ypaBHeHne MKT.

B pesynbTaTe BBITOTHEHHS TPAKTHIECKOTO 3aIaHUs CTYJCHT OyZeT 03HAKOMJICH C BOIIPOCAMHU:
Pacnpenenenne Makcpeina MOJIeKyJ HaeaabHOro raza no ckopoctsiM. OnbiT Ll tepHa. bBapomerpuyeckas
¢dopmyna. Pactipenenenue bonpnmana.

PA3JEJI 3. DJIEKTPUYECTBO U MATHETU3M

B pesynbraTe BHIMONHEHHS IPAKTHYCCKOTO 3aIaHusI CTYICHT OYIEeT 03HAKOMIICH C BOTIPOCAMHU:

3axoH Kynona. HanpskeHHOCTB 35ekTpocTaTiyeckoro noist. Cunossle TUHUY. [IpuHIMI Cynepno3unuy.
Teopema "aycca B HHTErpajibHOI (hopMe U ee MPUMEHEHHE JJIs pacyera dJICKTPHUSCKUX MOJICH.
DNEeKTPUUECKOe TOJIe TUTIONS.

B pe3ynbTaTe BBIIOTHEHHS MPAKTHYECKOrO 3aJaHUs CTYJICHT OyIeT 03HAKOMIICH C BOIIPOCAMHU:
DIeKTPOEMKOCTh IIPOBOAHMKOB U KOHACHCATOPOB. DHEPTrHsl 3apsDKEHHOTO MPOBOIHHUKA, KOHACHCATOPA.
Cuna Toka, INIOTHOCTh TOKA. 3akoH OMa JuTs OZHOPOJHOTO yYacTKa e, DJIeKTPUYECKOe CONPOTUBIICHHE.
CoeuHeHHE IPOBOHUKOB.

3akon Oma B muddepennuansHoi popme. 3akon [xoysi-JleHma.

B pe3ysbTare BHIIOTHEHUS MPAKTHYSCKOTO 3aaHUs CTYACHT OyeT 03HAKOMIICH C BOIIPOCAMHU:

3akon Amrmiepa. Bektop MarHUTHOW HHAYKIMHA. MarHuTHOE B3aUMOJIEHCTBUE TIOCTOSIHHBIX TOKOB. Cuita
Jlopenna. Dddexr Xoma.

3akon buo-Casapa-Jlamnaca.

B pe3ynbTare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYICHT OyJeT 03HAKOMIICH C BOIIPOCAMHU:
SIBnenue snektpomarautHoil nuuaykiuu. [pasuno Jlenua. 3akon @apajest 3JeKTPOMarHUTHON MHAYKIUU.
Camounaykuus. UHAyKTUBHOCTH coneHouaa. TpancdopMaTop. JHEPTHs MAarHUTHOTO ITOJIS.

PA3JIEJT 4. SJIEKTPOMAI'HUTHBIE BOHBI 1 OIITUKA

B pe3ynbrare BBIMOITHEHHS IPAKTUYIECKOTO 3aJJaHUS CTYACHT OYJIET 03HAKOMIIEH C BOIIPOCAMHU:
DNeKTpOMAarHUTHBIE BOJHBI. CKOPOCTh, YJHEPTHsI, HHTEHCHBHOCTD DJIEKTPOMArHUTHON BOJIHEL. [ToTOK
TUIOTHOCTH SHEPTUH BOJIHBL. MHTEphepeHus BoIH.

B pesynbTaTe BBIOIHEHHS TPAKTHIECKOTO 3a/IaHUs CTYJICHT OyeT 03HAKOMIICH C BOIIPOCAMHU:
[Mpuanun [Moiirenca-®penens. Meron 300 @penenst. Judpaknus Openesns Ha TPOCTEHIINX TIperpaiax.
Judpaknus @payHrodepa Ha 0HON U ABYX ILEIISX.

B pe3ynbTare BRINOIHEHUS MPAKTHYSCKOTO 33aHUS CTYICHT OYJeT 03HAKOMIICH C BOIPOCAMHU:
JudpakimonHas pemerka.
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3axons! bprocrepa, Maroca.

B PE3YIbTATC BBIMMOJIHCHHUSA NPAKTUYCCKOTO 3alaHUA CTYACHT 6y,ueT O3HAaKOMIJICH C BOIIpOCaMu:
,Z[I/ICHepCI/Iﬂ cBera. PazoBas u rpynroBasi CKOPOCTHU BOJIH. Ilornomenue u paccesaHuc CBETa.

PA3/IEJI 5. KBAHTOBAS ®U3UKA

B pesynbTate BBIOTHEHHUS NPAKTHIECKOTO 3alaHUs CTYJCHT OyJEeT 03HAKOMJICH C BOIIPOCAMH:
CriekTpaibHbIe XapaKTEepUCTHKH TEILIOBOTO M3ydeHus. 3akoHbl Kupxroda, Credana-bonpiimana i 3aKoH
cMmemeHns Buaa. AGCOIOTHO YepHOE TeTo.

B pesynbTate BBIOTHEHHUA HPAKTHIECKOTO 3aIaHUS CTYJCHT OyZET 03HAKOMJICH C BOIIPOCAMHU:
®opmyna Penes-/Ixxunca. @opmyna Ilnanka. ['unoresa [1nanka. DHeprus, Macca, CKOPOCTh  UMITYJIbC

KBaHTa CBCTA.

B pesynbTaTe BBIMOIHEHHUS! IPAKTHYECKOTO 33 aHHs CTYACHT Oy/IeT 03HAKOMIICH C BOIPOCAMH:
Buemnuii poroaddexr, ypaBHenne DiiHIITEHHa, KpacHas rpaHuia Gorodddexa.

B pe3ynbpTaTe BBITOTHEHHS MPAKTHYESCKOTO 3aJaHUs CTYCHT OyIeT 03HAKOMIICH C BOIIPOCAMHU:
O¢pdexr Komrrona. [lapneHue cBeta.

B PE3YIbTATC BBIMIOJIHCHUSA NPAKTUYICCKOT'O 3aJaHUs CTYACHT 6yz(eT O3HAaKOMIJICH C BOIIPpOCAMMU:

INocrymnats! bopa. OMnupudeckne 3aKOHOMEPHOCTH B aTOMHBIX CrieKTpax. Teopus aroma Bogoposa mmo bopy.

B PEIYIbTATC BBIMIOJTHCHUSA NPAKTUYCCKOT'O 3aJaHUs CTYJCHT 6y):[eT O3HAaKOMIJICH C BOIIpOCaMu:

KoprmyckynspHo-BOIHOBOM Ayanu3M. ['unoresa ne bpoiins. udpakiust Mukpodactuil. Pacder minHbI BOTHBI

Jie bpoiiis s pensITUBUCTCKON U HEPEISITUBUCTCKON YaCTHIL.

B pesynbTaTte BBIOTHEHHS NPAKTHIECKOTO 3a/IaHKs CTYJCHT OyJeT 03HAKOMJICH C BOIIPOCAMH:
[puanun HeonpenenenHocTH ['eiizenOepra. BomHoBas pyHKINS, €€ CTATUCTUICCKAN CMBICIL. Y CIIOBHE
HOPMHUPOBKH.

B pe3ynpraTe BRINOIHEHUS MPAKTHYESCKOTO 3aJaHUS CTYICHT OYIEeT O3HAKOMIICH C BOTIPOCAMHU:
KBanToBas yactuiia B 0IHOMEPHOH MOTEHIMATLHOU siMe. O THOMEPHBIN MOTEHITHABLHBIN MOPOT U Oapbep.
TyHnuenbHbIN 3¢ QexT. KBaHTOBBIN rapMOHUYECKHUIT OCIHUILISATOD.

B pe3ysbTare BHIIOTHEHUS MPAKTHYSCKOTO 3aaHUs CTYACHT OYeT 03HAKOMIICH C BOIIPOCAMHU:
CrannonapHoe ypaBHenue Llpeaunrepa mis Bojgopoionogo0Horo aroma. KBaHTOBbIE uyncia. DHEpPrun
CTallMOHAPHBIX COCTOSHUIT: OCHOBHOE H BO30YKICHHOE COCTOSHUS.

B pe3ynbTaTe BBIIOIHEHHS MPAKTHYECKOr0 3aJaHUs CTYICHT OyIeT 03HAKOMIICH C BOIIPOCAMHU:
Hpuniun [aynu. 3anogHeHne AMEKTPOHHBIX 000104YeK U Mo000104eK. [IpaBiia oTOopa i KBaHTOBBIX
HEePEXO/IOB.

B pe3ynprare BRINOTHEHUS MPAKTHYECKOTO 33aHUS CTYIEHT OyJeT 03HAKOMIIEH C BOIIPOCAMHU:
3JIEMEHTHI KBAHTOBOH CTATHCTUKHU: (epPMHUOHBI, 0030HBI; SIIEMEHTHI 30HHOH KOHIETIINN TBEPABIX TET;
JIeIIeHHE BEUIECTB Ha METaJLIbl, JUAJIEKTPUKH, TOJTYIIPOBOJAHUKH.

B pesynbTaTe BBIOIHEHHS TPAKTHIECKOTO 3a/IaHKs CTYJICHT OyZeT 03HAKOMIICH C BOIIPOCAMHU:
®doTonpoBoIMMOCT — POTOPE3UCTUBHBIN 3(P(EKT B OIYNIPOBOJHUKAX.. BEpOSITHOCTH CIIOHTaHHOTO H
MHJIyIIUPOBAHHOTO M3JIyYCHHUS B ONITHYECKU aKTUBHBIX cpenax. Koadduimentsr DiiHmTeliHa.

PA3JIEJI 6. DU3UKA ATOMHOI'O A/JIPA. DJIEMEHTAPHBIE YACTHUILIbI

B pesynpraTe BRINOTHEHHUS MPAKTHYECKOTO 33JaHUS CTYIEHT OyJeT 03HAKOMIIEH C BOIIPOCAMHU:
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MEPEHOCUYUKH B3aUMOICHCTBUH.

CocraB aTOMHOTO siipa. XapaKTEpUCTUKH sIApa: 3apsi, Macca, SHEPTHA CBSI3M HYKIOHOB. 130TOMEI.
PagnoaktuBHOCTS. Bubl M 3aKOHBI paAMOaKTUBHOTO U3ITyUECHHUS.

B PE3YIbTATC BBIMNOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYJCHT 6yz(eT O3HAaKOMIJICH C BOIIpOCaMu:
ﬂ[[epHI)Ie peaKkuunu. 3aKOHBI COXpaHCHUS B AACPHBIX PCAKIIUAX. HeﬂeHI/Ie Aaep. Cunre3 Aaaep.

B pesynbTaTe BRIOTHEHHS MPAaKTHIECKOTO 3a1aHKs CTYJCHT OyJeT 03HAKOMJICH C BOIIPOCAMH:
JerexTupoBaHue sAepHbIX U3ny4eHU. [loHATHE O O3UMETPUH U 3aILUTE.

B pesynbTate BRIOTHEHHUSA HPAKTHIECKOTO 3aIaHUS CTYJCHT OyZET 03HAKOMJICH C BOIIPOCAMHU:
OCHOBHBIE KJIACCHI AJIEMEHTAPHBIX YacTHI. YacTHIBI M aHTUYACTHIBI. KBapKH, IETITOHBI, YACTHIIBI —

4.3. CamocrosiTenbHas paboTa 00y4YarOIHUXCS.

=
=

Bun camocTrositenbHOM paboThI

[ToaroroBka K 1a00paTOpHBIM paboTam

IToaroroBka k MNPAaKTUUICCKUM 3aHATUAM

Pabora ¢ 1eKIIMOHHBIM MaTepHUaIOM

PaGora c nureparypoit

IToaroroBka k TCKYIIEMY KOHTPOJIIO

IToaroroBka k HpOMe)I(YTO‘{HOfl aTTeCTalluu

IToaroroBka k HpOMe)I(YTO‘{HOfl aTTeCTaluu.
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IToaroroBka K T€KyIemMy KOHTPOJIIO.

5. Ilepeuenr wu3maHui,

KOTOPBIC PCKOMCHAYCTCA HMCIIOJIIB30BAThH IIpHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).

ii bubnuorpaduueckoe onucanue Mecto nocryna
1 Cagennbes, U. B. Kypc o6meit https://e.lanbook.com/book/1423807category=919
¢u3uku : yaebHoe nocobue : B 3
tomax / U. B. CaBenbeB. — 19-¢
3., crep. — Cankr-IlerepOypr
: Jlagp, 2019 — Tom 1 :
Mexanuka. MonexyisipHas
¢uznka — 2020. — 436 c. —
ISBN 978-5-8114-5539-3.
2 Cagenbes, 1. B. OcHoBbI https://e.lanbook.com/book/183764?category=919

TEOPETUYECKON (PU3HKH :




yueOHuk 1is By3oB / . B.
CagenbeB. — 6-¢ u3., cTep. —
Cankr-IlerepOypr : Jlans, [6.
r.].— Tom 1 : MexaHnuka.
OnexkrpoauHamuka — 2022, —
496 c. — ISBN 978-5-8114-
9042-4 (Tom 1), 978-5-8114-
0618-0 (oOmmwmit).

Cagenbes, U. B. Kypc pusuxu.
B 3 1. ToMm 2. DnexTpuiecTBo.
Kone6anus u Bonusl. BonHoBas
ONTHKA : yueOHOE mocooue AJis
By30B / 1. B. CaBenbeB. — 7-¢
u3n., crep. — Cankr-IlerepOypr
: Jlanp, 2022. — 468 ¢c. — ISBN
978-5-8114-9096-7.

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

Cagennes, U. B. Kypc o6eit
¢uzuku. B 3 1. Tom 2.
DNEeKTPUYECTBO U MAarHETHU3M.
Bonnbl. Ontuka : yue6HOE
nocobue 11 By30B / U. B.
CagenbeB. — 16-¢ usm., crep. —
Cankr-IlerepOypr : Jlans, 2022.
— 500 c. — ISBN 978-5-8114-
8926-8.

https://e.lanbook.com/book/185339 (nara oOpareHus:
01.02.2023). TexcT: 3IeKTPOHHBIH.

Koxkuua C.M. ®usuxa. Yacts 1.
KoncnexT nexmuii. - M.:
MMUUT, 2010. - 244 c.

http://library.miit.ru/methodics/16012012/10_2120.pdf

Kokun C.M., Hukuterko B.A.
®wusnka. Yacts 1I. Koncnekr
nexui. - M.: MUUT, 2013. -
178 c.

http://library.miit.ru/methodics/04022015/14-47 .pdf

Huxwnrenko B.A., Kokua C.M.,
®wusuka. Yacts 111. Korcmexr
sgexui. - M.: MUUT, 2007. -
196 c.

http://library.miit.ru/methodics/04022015/08-%20221.pdf

COopHUK 3a/1a4 IO KypCy
(U3HKY C pelIeHusIMH : yueOHOe
nocobue st By3oB / T. U.
Tpodumona . — M. : Abpuc,
2012 . — 591 c. ISBN: 978-5-
4372-0019

http://library.miit.ru (zata obpamenus: 01.02.2023). TekcT:
3JIEKTPOHHBIH.

COOpHUK 327124 IO TUCIUTUINHE
"®uzuka" : yued. mocodue st
crypentoB UYUT u UCYTD /

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/85-
1992.pdf (mata obpamenus: 01.02.2023). Tekcr:
AJIEKTPOHHBIH.




T.B. 3axaposa, JI.M.
Kacumenko, C.M. Kokun; Pen.
C.M. Kokun ; MUUT. Kag.
"duzuka-2". - M. : MUUT,
2006. - 144 c.

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Hayuno-texauueckas 6ubnuorexka PYT (MUUT) (http://library.miit.ru).

DnexkTpoHHo-0nbamoTeuHas cucrema JIAHD (https://e.lanbook.com/).

Nudopmanmonnslii  mopran  Hayynas ~ snekTpoHHas  OuOnmoreka
eLIBRARY.RU (www.elibrary.ru);

Ennnas KOJUICKIIHS 1 ppoBHIX 00pa3oBaTEIbHbBIX pecypcoB
(http://window.edu.ru).

7. IlepedyeHb  JUIIEH3UOHHOTO U  CBOOOJIHO  PaCHpOCTPaHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Pa3zpaboTtannsie u npuoOpeTeHHbIE MPOTPAMMHBIE (00yUYaIOIINE) CUCTEMBI:
. «OTtkpsiTas actpoHomusy OuznkonRedShift.
. «Buneozagaunuk o pusuke» AWM. dumman u ap.
. «DHU3KKa B IIKOJIEY.
. «Ypoxu puzuku Kupuina u Meponus».
. «JIaboparopHbie pabOThI O (HUUKEY.
. «Bcsa puzuka» MynbTuMennitHast 3HIUKIONETUS.
. «®usuka. Mynerumenuiiebeii Kype» Pyccobur-M.
. «Kypc puzukn XXI Bexa» JI.5. bopesckuit (ManunaXayc).
9. «OtkpsiTas ¢uzuka» C.M. Kozen.
10. «Buptyansusiil npaktukym no puzuke» OO0 «OU3NKOH».
11. UnatocTpaTUBHBIN MaTepuai 1Mo Kypey oOuieil pu3uku, pa3padoTaHHbBIN
COTpYIHUKAMU Kadeapsl.
12. DnexTpoHHas 6ubaroTeKa Kaheaphl.
13. Bugeoteka kadeapsl.
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8. OmmcaHue MaTepuUaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYIIECTBJICHHUS 00pa30BaTEIHLHOTO MPOIIecca Mo AUCIUILTHHE (MOJIYIIIO).

Jis mpoBeneHUs AayIUTOPHBIX 3aHATUH 110 AUCLUILIMHE WCIOJIB3YETCA
ayJIUTOpHsI, OCHAILEHHAas MYJbTUMEIUWHBIM OOOpPYIOBAHMEM: IMPOEKTOP, SKPaH,




NEPCOHAIBHBII KOMITBIOTEP/HOYTOYK.

JIaGopaTopHbie paboThl 0 AuCHUILIIHE «DU3HKa» TPOBOJSATCS B CIICIIUATEHO
000PYZOBaHHBIX JTA0OOPATOPUSAX C IPUMEHEHUEM HEOOXOAUMBIX CPEJCTB O0YUCHHUS:
n1abopaTopHOTO 000pynOBaHMs, OOpa3LOB Ui HCCICIOBAaHUNA, METOIUYECKUX
0CcOOMii, KOMIIBIOTEPHBIX CPEACTB 00PAOOTKU PE3yIbTATOB U3MEPEHUH.

9. ®opma nMpoMeKYTOUHOU aTTEeCTaIUU:

3auet B 1 cemectpe.
DK3aMeH BO 2, 3 ceMecTpax.

10. OueHOUHBIE MAaTEPUAIIBI.

OI.[GHO‘IHBIG MaTcpuaiibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘IHOﬁ
arrecragum, pa3pa6aTBIBaIOTC5I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOLICHT, JIOLICHT, K.H. Kadeapbl
«Dusuka» A.B. [Taytkuna

CoracoBaHo:

1.0. 3aBeyromiero kadempoit
CynoBoxeHue E.P. fAnmapos

3aBenytouii kadenpoit Ousnka H.B. brikos

[Ipencenarens yueOHO-METOIUUECKOM
KOMHUCCHUHU A.A. I'y3eHko



