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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

OCHOBHOI 11€Nbl0 M3y4YeHUsS Y4YEOHOW NUCHMIUIMHBI «DU3HKa» SBISETCS
dbopMupoBaHre y OO0ydaromerocss KOMIETEHIMN s HAayYHO-HCCIEI0BaTENbCKON
JESTENIbHOCTH, IS (POPMHUPOBAHUS KOTOPBIX CTYACHTHI JOJDKHBI Hay4YUThCA
coOupatb M H3y4aTh HAYyYHO-TEXHUYECKYI0O HH(POpPMAIUIO, OTCUECTBEHHBIH U
3apyOEKHBIH OMNBIT IO TEMATUKE MCCIEIOBAaHUs; AaHAIM3UPOBATh HAYy4YHO-
TEXHUYECKYI0 MH(OpMAIUIO0, OTEYECTBEHHBIM M 3apyOeKHBIM OMBIT MO TEeMaTHKE
MCCJIEI0BAHMS; TIPOBOJUTH AKCIIEPUMEHTHI IO 33JJaHHOW MeToJIMKe, 00padbaThiBaTh
U aHAJIU3UPOBATH WX PE3YJIbTAThl; MIPOBOJIUTH BBIUUCIUTEIBHBIE HKCIIEPUMEHTHI C
UCIIOJIb30BAaHUEM CTAHJAPTHBIX MPOTPAMMHBIX CPEACTB C II€JIbI0 TOJIyYEHUs
MaTEeMaTHYECKUX MOJIEJICH MPOIECCOB U OOBEKTOB aBTOMATH3AIMH U YIPABICHUS;
MOJITOTAaBIMBATh JAaHHBIE U COCTABIATH 0030pBI, pedepaThl, OTUETHI, HAYUHBIC
nyOIMKaUU U TOKJIa/ibl Ha HAy4YHbIX KOH(EPEHIUSIX U CEMUHApax, y4acTBOBATh BO
BHEJJPEHUU PE3YIbTATOB UCCIEIOBAHUM U pa3pabOTOK.

B paboueit nporpamme no «®u3nKe» 3aJ0KEHBI OCHOBBI (DOPMHPOBAHUS Y
Oyaymux OakajJaBpOB M CHEIHAIMCTOB MOJAXOJa K PEUICHHIO MPOo(ecCHOHAIbHBIX
3a/1a4, OPUEHTUPOBAHHBIX Ha MPUKIAAHON BUJ (BUABI) MNpodhecCHOHATBHOM
JIESITEIbHOCTH KaK OCHOBHOM, YTO pealu3yeTcsl Ha OCHOBE COBPEMEHHBIX 3HAHMM
dbyHIaMEHTaIbHBIX ~ 3aKOHOB  (U3MKH, a TaKKe  eCTECTBEHHOHAYUYHBIX
MPEICTaBICHUN O MaTEPHH, IBMKCHUN U QyHIaMEHTATBHBIX B3aUMOJICHCTBUSIX

N3yuenune kypca obmiel GU3MKA B TEXHUYECKOM YHHUBEPCUTETE 00YCIOBICHO
BO3pacTamlell poJiblo (PyHIaMEHTAIbHBIX HAayK B MOATrOTOBKE OakaiaBpa H
CHelMagucTa. JTO CBA3aHO C TEM, 4YTO BHEIPEHHE COBPEMEHHBIX BBICOKHX
TEXHOJOTHA B TMPAKTUYECKYID HWHXCHEPHYIO JEeATENbHOCTh IMpearoaraet
OCHOBATEJIbHOE 3HAKOMCTBO PAOOTHUKOB C (PU3MUYECKHMMHU OCHOBAMH MPOTEKaHMS
COOTBETCTBYIOIIMX TMPOIECCOB, C KIACCHUECKMMHU M C HOBEWIIMMH METOJaMHU
busnueckux wuccienoBaHuid. JlaHHBI Kypc [Oa€T BO3MOXHOCTH OyAylIIUM
OakajaBpam W CIIEUATUCTaM IMOJIYYUTh TpeOyeMble 3HaHUS B o0nacTu U3HKH, a
TaKk)Ke MPUOOPECTH HABBIKM MX JaJbHEHMILEro MOMOJHEHUs, UCHOJb3ys B ATHX
LEJSIX pa3inyHble (B TOM YMCIIe — 3JIEKTPOHHbIE) HCTOYHUKHN HH(popmanmu. bonee
TOTO, MpOTrpaMMa ITUCIUIUTHHBI «Du3nuka» chopMupoBaHa TaKUM 00Pa3oM, YTOOBI
HE TOJBHKO JaTh OOydYaromMMCsl TIpeJCcTaBiIeHne 00 OCHOBHBIX paszzenax (U3WKH,
MO3HAKOMHTH WX C HanOoJee BAXKHBIMH SKCIIEPUMEHTAILHBIMHA U TEOPETHUCCKUMU
pe3ylibTaTaMu, HO U TPOBECTH JEMapKaIli0 MEXIy HAay4YHBIM M aHTUHAYYHBIM
HOJIXOJJOM B H3YYEHHMHM OKpYXaloulero mMupa. JucuuruimHa yduT oOydaroluxcs
CTPOUTH MOJEJIM MPOUCXOAIMIMX SIBICHUM M MPOIECCOB, NPUBHBAs MOHUMaHUE
IPUYUHHO-CJIEICTBEHHOM CBSI3U MEXy HUMHU, GopMupys y Oynymux OakaiaBpoB U
CHELMATUCTOB MOJAJIUHHO HAyYHOE MUPOBO33PEHHUE.



OCHOBHBIE 337]a4H:

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

- oBjiazeHuEe (YHJAMEHTAIbHBIMM MPUHIOUIAMH WU METOJAaMU pPELICHUs
HayYHO-TEXHUYECKHUX 3a/1a4;

- (hopMHpOBaHHE HABHIKOB MO MPUMEHEHHUIO TMOJIOKEHUN (yHIaMEHTaTbHON
¢u3MKN K TpaMOTHOMY HAyYHOMY aHalu3y CHUTyallud, ¢ KOTOPBIMH HHXKEHEPY
PUXOAUTCS CTAIKUBATHCA MPU CO3AAHUU HOBOW TEXHUKU U HOBBIX TEXHOJIOTHUIA;

- OCBOCHHE OCHOBHBIX (PM3MUYECKUX TEOPUM, TO3BOJIAIOLIMX OMHUCATh SBJICHUS
B [IPUPOJIE, U NPEEIOB IPUMEHUMOCTH 3TUX TEOPUH ISl pELICHUS COBPEMEHHBIX U
NIEPCIEKTUBHBIX TEXHOJIOTUYECKUX 3a/aY;

- (hopMupOBaHUE Y CTY/IEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

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

- CO3J]aHUE YHUBEpCAIbHOW 0a3bl ISl M3ydeHUs: oOuenpodecCHOHaIbHbIX U
CHELUAIbHBIX JUCLMILINH;

- 3QJI0XKWUTh (PYHAAMEHT TMOCIEAYIOIEero oOy4YeHHs B MarucTparype,
aCIUPAHTYDE;

- BOOPYKHUTb CIIEHUATUCTOB HEOOXOIUMbIMU 3HAHUSMU ISl pELICHUSI HAYYHO-
TEXHUYECKHUX 337a4 B TECOPETUUECKUX U MPUKIIATHBIX aCIIEKTAX.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTIINHE (MOYIIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS 00pa3oBaTeIbHOU
porpamMmbl (KOMIIETEHIINM) B PE3ysibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - CrnocobeH MpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIICHHKEHEPHbIE
3HAaHWSA, METOJbl  MAaTEeMAaTHYECKOTO  aHaiW3a W MOJCIMPOBAaHUS B
npodeccCuoHaNbHOM eI TeIbHOCTH;

YK-1 - CnocobeH ocCymiecTBIsITh TMOUCK, KPUTHUYECKHN aHaau3 U CHHTE3
uHGOPMAITUH, PUMEHATH CHCTEMHBIH ITOAXO0JT TS PEIICHHUS ITOCTABJICHHBIX 3a/1a4.

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

3HAaTh:
€CTECTBEHHOHAYYHbIE u OOIIeHH)KCHEPHBIC 3HAHUS, METOIbI
MaTeMaTHICCKOr0 aHAIM3a U MOJICIUPOBAHHS.

YMerh:
PUMEHSITh E€CTECTBEHHOHAYYHbIE W OOIEHH)XCHEPHBbIC 3HAHUS, METOJIbI



MAaTCMAaTUICCKOT'O aHalIn3a U MOJICJIMPOBAHUA B HpO(l)eCCI/IOHaJIBHOﬁ JACATCIBbHOCTH.

Baanern:

HaBBIKAMU MTPUMEHEHHSI €CTECTBEHHOHAYUYHBIX M OOIICHMHKEHEPHBIX 3HAHUU,
METOJIOB MaTeMaTHYECKOr0 aHan3a W MOJCIMPOBAHUSA B MPodEeCCHOHATHHOM
JICITEIHLHOCTH.

3HATD:
OCHOBBI KPHUTHYECKOTO aHaiM3a W CHHTe3a WHOOpPMAIUU IS pPEIIeHUs
[MOCTABJICHHBIX 3a/1a4.

YMmeTh:
MPUMEHATH CUCTEMHBIN MOJIXO0/ JJISI pEIICHUS TOCTABJICHHBIX 3a/1a4.

Baagerts:

HABBIKAMHU OCYIIECTBIICHUS TIOMCKA, KPUTHUYECKOTO aHalIu3a W CHUHTE3a
uHpopMaly, MPUMEHEHUS CHUCTEMHOTO MOJXO0JAa JJIsl PEIICHHUS MOCTABICHHBIX
3aja4.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOYJIA).

OO6miast TpyAOEMKOCTh JUCHMIUIMHBI (MOIyJis) cocTaBiasier 9 3.e. (324
aKaJIeMUICCKHUX yaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPAaMMBbI Ha MHBIX YCIIOBHSIX,
IIPU MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KoanuectBo yacoB

Tun yueGHBIX 3aHATUI Cemectp
Bcero
Nel Ne2 Ne3

K "

OHTaKTHas paboTa Mpu MPOBEACHUN YUCOHBIX 3aHATHIMA 168 56 56 56
(Bcero):
B ToMm uncne:
3aHATHA IEKIIUOHHOIO TUIA 96 32 32 32
3aHATHS CEMUHAPCKOTO THTIA 72 24 24 24

3.3. O0beM AUCHUIUIMHBI (MOIynsl) B (OpMe CaMOCTOSTEIbHON paOOTHhI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl O0O0y4aromuXxcs ¢
MeJJarOTHYCCKUMH paOOTHUKAMU M (HMJIM) JTUIIAMH, TIPUBJICKACMBIMU K peaTH3alliH



o0pa3oBaTeNbHOM  TPOrpaMMbl HAa  HHBIX  YCJIOBMSIX, TMPU  IPOBEICHUU
MIPOMEKYTOUHOM aTTecTallu cocTaBiisaeT 156 akageMuyeckux yaca (0OB).

3.4. IIpu oOy4eHnH MO UHIMBUIYATbHOMY Y4€OHOMY IUIaHy, B TOM YHCJIE IIPU
YCKOPEHHOM OOydYeHHUH, 00bEM NHUCIMIUIMHBI (MOIYJISI) MOXET OBITh peaan30BaH
MOJTHOCTBIO B (hOpPME CaMOCTOATEIbHOU paboThl 00ydJarommxcs, a Takxke B opme
KOHTAKTHOM paboThl OOyYaroOlmUXCAd C MEJarorMuyecKuMU paOOTHUKaMU U (WIJIH)
JULAMH, TPUBICKAEMBIMU K pEATM3alMU 00pa30oBaTEIbHOW MPOrpaMMbl Ha HMHBIX
YCIIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUHOM aTTeCTAIINH.

4. ConeprkaHue JUCIUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

Ne

/0 Temaruka JIEKIIMOHHBIX 3aHATHH / KPaTKOE COJIEpIKaHUE
n/m

1 |PA3BJAEJ 1. MEXAHUKA

Tema 1

PaccmarpuBaeMble BOIPOCHL:

- IPEeIMET U 3a1a49u QU3UKH;

- KHHEMaTHKa: OCHOBHBIC ITOHATHS;

- IBIDKEHHUE M0 TPSIMO: CKOPOCTh M yCKOPEHHE KaK MepBast U BTOpast HPOU3BOIHBIE ITyTH MaTepHAIbHOM
TOYKH.

Tema 2

PaccmarpuBaeMbie BOTIPOCHL:

- KPUBOJIMHEHOE JIBU)KEHUE;

- HOPMaJIbHOE M TaHTE€HIIMAILHOE YCKOPEHHE;

- KUHEMaTHKa BPAIaTeJIbHOTO JIBU)KEHHSI: YTIIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHE, UX CBSI3b C JINHEHHOM
CKOPOCTBIO M YCKOPEHHEM;

- IBIDKEHUE Tella, OPOIIEHHOTO TIOJT YIJIOM K TOPU30HTY BOJIM3KH 3eMITH.

Tema 3

PaccmaTpuBaemble BOTIPOCH:

- HHEpIHMAIbHBIE CHCTEMbI OTCUETa U MepBhIi 3akoH HhioToHA;
- BTOpoii 3akoH HrloTOHa;

- Macca, UMITyJIbC, CHTIA;

- IEHTP MAaccC CHCTEMBI MaTePHAIbHBIX TOYEK;

- YpaBHEHHE ABIDKCHHS MaTepHATbHON TOUKH;

- TpeTuii 3akoH HbroTOHA;

- 3aKOH COXPaHEHUS UMITYJIbCa,;

- 3aKoH BcemupHoro tarorenus;

- IepBasi, BTOpast U TPEThbs KOCMUUYECKHE CKOPOCTH;
- CUJIBI CONPOTUBIICHUS.

Tema 4
PaccmarpuBaemble BOIPOCHI:

- AMHAaMHWKa BpamaTeJIbHOT0 ABUKCHUA TBépIIOFO TCla,




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- MOMEHT CHIJIBI;

- MOMEHT MHEpLUY;

- MOMEHT UMILYJIbCa;

- reopema Illrelinepa;

- OCHOBHOM 3aKOH JMHAMUKH BPAILATEIbHOIO JIBHKEHUS B ClIydae CUCTEMbI TOUYEK U B Cllydae TBEPLOIO Tela;
- 3aKOH COXPaHEHUsI MOMEHTa UMILYJIbCa,

- THPOCKOIBI ¥ MX MCIOIB30BAHUE B CHCTEMaX CTAOMIN3aIHN.

Tema 5

PaccmaTpuBaembie BOPOCH:

- paboTa IepeMEHHOM CHITBI KaK KPUBOJIMHEHHBIN HHTETPAT;

- MOIIHOCTb;

- KUHETHUYEeCKas SHeprusl TeJa IIpH NMOCTYaTeNbHOM JBIDKEHUH;
- KHHCTHUYCCKas SOHEPIrus TEJia IIPpHU BpalllaTCIIbHOM JABUKCHUU,

- 071 CHJI;

- KOHCCPBATHBHBLIC U HCKOHCCPBATUBHBLIC CUJIbI, ITIPUMEPHI;

- IOTCHIUAJIbHASA SHCPT U,

- MOTCHIIMATIBHAS SHEPTHS B TIOJIE€ CHUII TSKECTH;

- MOTEHIUATIBHAS SHEPTHUS YIIPYTO Ae(OpMUPOBAHHON IPYKUHBI;
- 3aKOH COXPAHEHHMS TOJIHON MEXaHWIECKOW SHEPTHH B MOJIE€ TOTEHIMAIBHBIX CHIL.

Tema 6

PaccMarpuBaeMble BOIIPOCHL:

- EPUOANYECKUE MPOLIECCHI;

- FapMOHHUYECKHUE KOJIeOaHMs;

- cBOOOIHBIE KOJIEOAHNS;

- MasITHUKH;

- ypaBHEHHE CBOOOIHBIX HE3aTYXaIOIINX MEXaHUUECKHH KOJIeOaHUH 1 ero pelieHue;
- aMIUIMTY/a, 9acToTa 1 (asza KojaedaHuii;

- BHeprust KojeOaHui;

- ypaBHEHHE CBOOOHBIX 3aTyXarONINX MEXaHUIECKUI KOJIeOaHWi U eTo pelIeHHe;

- cioxeHune konebanmii (OneHus, Gpurypsr Jluccaxy);

- IPUMEPBI KOJIeOaTeNbHBIX IBIKEHUH Pa3inuHOi (hU3NUECKOM MPUPOJIBI, BKIIFOUAsT PECCOPBI TPAHCIIOPTHBIX
CHCTEM, CUCTEMBbI TallleHus KoJIeOaHHi B COBPEMEHHBIX MOCTaX.

Tema 7

PaccmarpuBaembie BOIIPOCHL:

- ypaBHEHHE CBOOOTHBIX 3aTyXalOIINX MEXaHMIECKNI KOJIeOaHHH 1 eTo pelIeHHE;

- XapaKTEepUCTUKH 3aTyXaIOMMX KojieOaHnii: Ko QUIIMEHT 3aTyXaHus, BpeMs peslakcanny, JeKPEeMEeHT 1
Jorapu(pMHUIECKUIl IEKPEMEHT 3aTyXaHHUs;

- ypaBHEHHE BBIHYKJICHHBIX MEXaHUUECKHH KOJI€0aHUH 1 €ro peleHue;

- PE30HAHC;

- aHAJIM3 U CHHTE3 KoJIeOaHMH, IOHATHE O CHEKTpe KoJeOaHui;

- CBSI3aHHbBIC KOJICOAHHS,

- [IOHATHUE O IApaMETPUUECKOM pe30HaHce, MasiTHUK Kanuupbl.

Tema 8

PaccmarpuBaeMbie BOIPOCHI:

- YOpyTUe HANPSDKCHUS U [e(OPMAaIiU B TBEPIIOM TeJIC;
- 3aK0H ['yKa i ManeIx ynpyrux aedopMaruii;

- Monyis fOHra;

- ko3¢ unment [lyaccona;




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- 001IIME CBOMCTBA KUIKOCTEH M ra30B;

- CTallMOHAPHOE T€UCHHE UJICANbHOM JKUKOCTH;
- YpaBHEHHE HEMPEPHIBHOCTH;

- ypaBHeHue bepHyiu.

Tema 9

PaccMaTpuBaembie BOIPOCH:

- BOJTHOBOE [IBHIKCHUE;

- IUIOCKasi TApMOHHYECKasi BOJIHA,

- JUTUHA BOJIHBI, BOJIHOBOE YUCIIO, pa30Bast CKOPOCTh;

- YpaBHEHHE BOJIHBI;

- OTHOMEPHOE BOJHOBOE YpaBHEHUE;

- YIPYrue BOJHBI B Ta3ax )HUIKOCTIX U TBEP/BIX TEJax;
- DJIEMEHTHI aKyCTHKH;

- 3¢ ekt Jlomnepa B akycTHKE.

Tema 10

PaccmaTpuBaemble BOTIPOCH:

- IPUHINI OTHOCUTEIBHOCTH U Npeodpa3oBanus [ annes;

- DKCIIEPUMEHTAJIbHBIE 00OCHOBaHMUS cliennaibHOi Teopun oTHocuTensHoCTH (CTO);

- noctynatsl CTO;

- OTHOCHUTEJIBHOCTh OJJHOBPEMEHHOCTH M IipeoOpa3oBanus JlopeHa;

- JJOPEHIIOBCKOE COKpAIICHUE JUTMHBI U 3aMe/IICHIE BPEMEHH B ABHKYILUXCS CUCTEMax OTCYETa,;
- PEISITUBUCTCKUIA UMITYJIbC;

- B3aUMOCBSI3b MacChl U SHEPTHUH;

- mpuMeps! npakTuyeckoro npumenenus CTO.

PA3JIEJI 2. TEPMOJANHAMUKA U MOJIEKYJISIPHASA ©®U3UKA
Tema 11

PaccmaTpuBaemble BOTIPOCH:

- SMIIUpPUYECKast TeMIlepaTypHast IIKaa;

- TEepMOANHAMUYECKOE PaBHOBECUE U TEMIIEPATYPa;
- KBa3UCTAaTHUECKHUE MTPOIIECCHI;

- YpaBHEHHE COCTOSHUS B TEPMOANHAMUKE;

- obpaTuMBble M HEOOpAaTUMBIE TIPOLIECCHI;

- BHYTPCHHSA YHEPTHUS Ta3a U ee H3MEHEHHE;

- IepPBOE HAYaJI0 TEPMOJTUHAMUKH;

- TETIIIOEMKOCTB;

- Teopema Maiiepa;

- agnabaTHBIN Tpolece;

- IOJIMTPOITHBIE ITPOIIECCHI.

Tema 12

PaccmarpuBaemble BOIPOCHI:

- SHTPOMIHS;

- BTOpO€ HadajIo TEPMOANHAMUKHY;

- CTAaTHCTHUYECKOE TOJIKOBAHNE SHTPOIIHH;

-peo0pa3oBaHUE TEIUIOTHl B MEXaHUUECKYIO palboTy;

- TEIUIOBBIE MAIIHBL;

- ki1 KapHo u ero ko3¢ QUIUEeHT 10JIe3H0ro AeHCTBHUS;

- IpUHIMN (QYHKIMOHUPOBAHMS JABUTATENS] BHYTPEHHETO CrOPaHMSI.

Tema 13




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

PaccmarpuBaemblie BOIPOCHI:

- MOJICKYJIsIpHast (hPU3UKA;

- HJcaJbHbIN Tra3;

- YPaBHEHHME COCTOSHHUSI HI€AJIBHOTO ra3a;

- U30XOPHBIN, H300apHBIH, U30TCPMHUUCCKUI ITPOIIECCHI;

- OCHOBHOE YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU;

- MOJIEKYJIIPHO-KHHETHYECKasi TEOPHSI TEIIIOEMKOCTH;

- CBS3b TEIUIOEMKOCTH C YUCIIOM CTeTIeHeH CBOOOIBI MOJIEKYJI rasa.

Tema 14

PaccmatpruBaeMbie BOTIPOCHL:

- BEPOSATHOCTHOH ONICAaHUE CHCTEM MHOTHX YacTHII;

- pacnpenenenre MakcBesia MOJIEKYJ UIEaNbHOIO T'a3a Mo CKOPOCTSIM;

- oneIT L TepHa 11t U3MEpEHUs CpeHE CKOPOCTH MOJIEKYIT U 3aKOHA UX paclpeaeNieHus 0 CKOPOCTSIM;
- bapomeTrpuyeckas GopMmyia;

- pacnpeneneHue bonbimana;

- CpeAHss JUIMHA CBOOOIHOTO Mpodera MOJIEKYII.

Tema 15

PaccmaTpuBaemble BOTIPOCH:

- peanbHbIH ras;

- ypaBHeHue Ban-nep-Baanbca;

- (hazoBBIC TIEPEXOBI;

- JKUJIKOCTb, HIap;

- CTPYKTypa TBEP/BIX Tell, aMOp(HBIE M KPUCTAIIIMYECKUE TBEPAbIC TEa;
- KpUCTAJUINYECKas pelieTka, IPUMepsl KPUCTAUIMIECKUX PEIIETOK;
- ne(heKThl KPUCTATMYECKON PEIIETKH;

- IOHSITHE O TBEPJOCTH;

- IOHSTHE O 3aKaJKE METAIJIOB M CIIJIABOB.

Tema 16

PaccmaTpuBaemble BOTIPOCHI:

- SIBJIGHUS [IepeHoca (TerIoNpPOBOIHOCTD, TU(dy3ust, BHyTpEeHHEE TPEHHE);

- TEIUIOMacCOOOMEH, TETIIONIPOBOIHOCTh, KOHBEKITHS;

- MOHATHE O TEIUIOBOM M3JIYYE€HUH U JIy4YHCTOM TEIUIOOOMEHE;

- COBPEMEHHbIE HCTOYHUKH TETJIOBOM YHEPTUH, KOTJBI, TEIJIOBBIE TPYObI, Fe0TepMalbHbIE HCTOYHHUKH.

PA3JIEJI 3. JIEKTPUYECTBO U MATHETU3M

Tema 17

PaccmaTpuBaemble BOTIPOCHI:

- IOHSTHE O CTAaTHYECKOM 3JIEKTPUUECTBE, OTPULATEIbHBIE M MOI0KUTEIbHBIC SIEKTPUUECKHE 3apsabl;
- 3axoH KynoHa;

- HaIIPSHKEHHOCTD AJIEKTPOCTATHYECKOTO MOJIS;

- CWJIOBBIC JINHUH;

- IPUHLUI CYTIEPIIO3UIIHH;

- Teopema ['aycca B mHTETpaIbHON (OpME U €€ IPUMEHEHHUE [T pacdyeTa HalPSHKEHHOCTEH SJIeKTPUIECKUX
TIOJICH;

- LIUPKYJISIIUS HANPsDKEHHOCTH AIEKTPUYECKOTO OIS,

- MOTEHIUAJ 2JEKTPUUECKOTO MOJIs;

- SKBUIIOTEHIMAIbHbIE IOBEPXHOCTY;

- CBA3b HANPSKEHHOCTHU U MOTEHIINATA.

Tema 18




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

PaccmarpuBaeMble BOIIPOCHL:

- DIIEKTPUUYECKOE T0JIE AUTIOJIS;

- IUIIOJIb BO BHEIITHEM 3JIEKTPUYECKOM II0JIE;

- MOJISIPU3ALUS] TUIJIEKTPUKOB;

- OPUEHTALMOHHBIH U JeopMallMOHHBIH MEXaHN3MBI TTOJISIPU3ALINY;
- BEKTOP AJIEKTPHUYECKOTO CMELICHHS;

- Teopema ["aycca [UIs SJIEKTPOCTATHYECKOTO MO B IMAJICKTPHUKE;

- BEKTOP JJIEKTPUYECKOTO CMENIeHHs (MHIYKIUS JIEKTPUIECKOTO TIOJIs);
- AMDIIEKTPUYECKasi MPOHUIIAEMOCTh BEIIECTBA;

- IIEKTPUYECKOE TI0JIE B OHOPOJHOM JIMIJICKTPHKE;

- BIIEKTPETHI ¥ CETHETOINICKTPHKY;

- mpe303¢dPexr.

Tema 19

PaccmarpuBaeMble BOIIPOCHL:

- IPOBOJIHUKH B 3JIEKTPHUECKOM IOJIE;

- JNIEKTPOCTaTUUECKAsl 3AILUTa;

- JIIEKTPOEMKOCTH MIPOBOHUKOB M KOHICHCATOPOB;

- DHEPTHsl 3apSHKEHHOTO MIPOBOJHUKA, KOHECHCATOPA.

Tema 20

PaccmarpuBaeMbie BOTIPOCHL:

- CHJIa TOKa, IJIOTHOCTh TOKA,

- KJ1accu4eckasi TeOpHsl JIEKTPOIIPOBOHOCTH;

- YpaBHEHHE HEMPEPHIBHOCTH JJISl TUIOTHOCTH TOKA;
- 3ak0H OMa JIs1 OAHOPOTHOTO YYacTKa LEMu;

- OJIEKTPUUECKOE COMPOTHUBIICHHE;

- IpaBWJIa COCTUHECHUS TIPOBOJHUKOB;

- 9KBUBAJICHTHOC COIIPOTUBJICHUC 3HeKTpH‘ICCKOI>'I CXCMBI, COCTO?IH.IC?I N3 HECKOJIBKHUX COHpOTHBJ’ICHHﬁ;

- 9KBUBAJICHTHAsI EMKOCTh CXEMBI, COCTOSIIEH N3 HECKOJIBKIX EMKOCTEH;
- 3akoH OMma B mudepeHnuansHon popme;

- 3aKk0H [[xoyns-Jlenna;

- 3akoH Bunemana-®panna;

- DIIEKTPOJBIDKYIIIAS CHJIA HICTOYHUKA TOKA;

- 3akoH OMa JUIsl HEOTHOPOIHOTO YYacTKa LIEIH.

Tema 21

PaccmarpuBaeMbie BOTIPOCHL:

- 3a/1a4a pacyera dJICKTPUISCKUX IeTIel;

- mpasmia Kupxroda;

- BJIEKTPUUYECKUN TOK B BaKyyMe, T'a3e, KUAKOCTH U TBEPAOM TeJle.

Tema 22

PaccmarpuBaemble BOIPOCHI:

- MarHATHOE TI0JI€ TIOCTOSIHHBIX MAarHATOB U IIPOBOJHUKOB C TOKOM;

- CBA3b ANMEKTPHUYECKOT0 M MAarHUTHOTO TIOJIS Yepe3 mpeobpazoBanus JlopeHa;
- 3aK0H AMIIepa;

- BEKTOp MarHUTHOM MHAYKIUH;

- MAarHUTHOE B3aUMOJIEHCTBUE MOCTOSIHHBIX TOKOB;

- cuna JlopeHua;

- adpdexr Xoira;

- JaTYUK XOJIjIa.
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

Tema 23

PaccmarpuBaeMblie BOpOCHI:

- 3akoH buo-Casapa-Jlamnaca;

- TeopeMa 0 LUPKYIALUU BEKTOPa MarHUTHOM HHAYKIUHY;
- IpUMeEpPHI IPUMEHEHUS TEOPEMBI;

- BUXPEBOM XapaKTep MarHUTHBIX MOJEH;

- IUKJIOTPOH.

Tema 24

PaccmatpruBaeMbie BOTIPOCHL:

- MAarHATHBIN MOTOK;

- Teopema ["aycca st MarHUTHOTO TOJIS;

- paboTa 10 MePEMEIICHHUIO TPOBOIHUKA C TOKOM B MATHUTHOM II0JIC;
- paMKa ¢ TOKOM B OJTHOPOJHOM ¥ HEOJAHOPOJHOM MarHUTHOM TOJISIX;
- MArHUTHOE TI0JI€ ¥ MATHUTHBIN JUMOJNBHBI MOMEHT KPYT'OBOT'O TOKA;
- HaMarHu4eHue MarHeTHKOB;

- HAIIPSDKCHHOCTh MarHUTHOTO TTOJIS;

- MarHATHASI IPOHHUIIAEMOCTH;

- KITaccu(pUKanus MarHeTUKOB;

- (eppomarneTuzM.

Tema 25

- IBJICHUE 3JICKTPOMATHUTHONW UHTYKIIUH;

- npasuio JleHua;

- 3akoH dapajest 37eKTPOMarHuTHON UHIYKIINY;
- BUXpeBbIe TOKU (TOKH DyKo);

- CAMOMHAYKIUS;

- UHAYKTUBHOCTb COJIEHOUJIA;

- IBJICHHE B3aUMHON MHIYKIINU;

- TpaHchopmarop;

- SJIEKTPUUYECKUE JBUTATENN U TEHEPATOPHI;
- SHEpPrus MarHUTHOTO TI0JIS;

- KoJIeOaHHs B 2JIEKTPOMAarHUTHOM KOHTYPE;
- IEPEMEHHBIN TOK.

Tema 26

PaccmaTpuBaemble BOTIPOCH:

- cucTeMa ypaBHeHMI MakcBesia B MHTeTpabHOH opme 1 Ppusnueckuii CMBICT BXOASIINX B HEE
YpaBHEHUH;

- IOHSITHE O cucTeMe ypaBHeHHH MakcBesuia B auddepeHInanbHoN hopMe;

- SJIEKTPOMArHUTHOE TOJIE.

PA3/IEJI 4. SJIEKTPOMAT'HUTHBIE BOJIHBI U OIITUKA
Tema 27

PaccmarpuBaemble BOIPOCHI:

- CJIEJICTBUS U3 ypaBHEHUN MakcBeia;

- SJIEKTPOMAarHUTHBIE BOJIHBL;

- onbIThI ['epiia;

- paiuONIPHEMHUKU U PaJUONEPeNaTUNKH;

- IIKaJIa 3JIEKTPOMATrHUTHBIX BOJIH;

- CKOPOCTb, SHEPTUsl, UHTEHCUBHOCTb IEKTPOMArHUTHOHN BOJIHBL;

- IOTOK IUIOTHOCTH dHEpruu BosiHbl. BekTop YMmoBa-IloitHTHHra.
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

Tema 28

PaccmaTpuBaemble BOIIPOCHI:

- nHTepdepeHns BOJH;

- CTOSIYME BOJIHBI;

- nHTepdepeHnys cBeTa;

- onwIT fOHTa;

- uaTepdepomerp MaiikenbCcoHa 1 I3MEPEHUE CKOPOCTH CBETA;
- uHTep(EepeHINs B TOHKHUX IUICHKAX U B KIIMHE;

- IPIMEHEHNE UHTEP(PEPEHIUH B TEXHUKE.

Tema 29

PaccmarpuBaeMblie BOpOCHI:

- npuHuun ['rolirenca-dOpexens;

- MeTo1 30H PpeHens;

- nudpakums Openens Ha NPOCTEHIINX Nperpaax;

- mudpaknus OpayHrodepa Ha OHON U ABYX HICIIX.

Tewma 30

PaccmaTpuBaemble BOTIPOCH:

- TU()paKINOHHAS PEIICTKA;

- ronorpadus;

- nudpakLus PEHTIEHOBCKHX JIy4eil Ha KPHUCTAJUINYECKON pemeéTke;
- ycnoBue Bynbga-Bparra.

Tema 31

PaccmarpuBaemble BOIPOCHL:

- (hopma U cTeneHb NONISIPHU3AIH MOHOXPOMATHYECKHUX BOJIH;
- IOJTyYeHHE ¥ aHAJIN3 JIMHEHHO-TIOJIIPU30BAHHOTO CBETA;

- 3ak0oHBbI bprocrepa, Mantoca;

- IMHEHHOE /BYITy4eNpeIOMIICHHE;

- IPOXOXK/ICHNE CBETA Yepe3 JIMHEHHbIE (ha30BbIe TUIACTHHKH;
- HICKYCCTBEHHAsI ONTHYECKask aHU30TPOTIHS;

- (poTOympyroCTs;

- BpallleHHe TUIOCKOCTH MO PHU3ALINY;

- IIEKTPOONTHYECKHE U MAarHUTOONTHYECKHE I (DEKTHI;

- WHJKUE KPUCTAIIBI.

Tema 32

PaccmarpuBaeMbie BOTIPOCHL:

- IMCTIEPCHUsI CBETA;

- (pasoBas u rpymIoBasi CKOpOCTH BOJIH;
- TIOTJIOIIEHNE W pacCesTHUE CBETa;

- MpUPOJIA 1BETA;

- BOCIIPHUSATHE CBETA YEIIOBEKOM.

PA3JIEJI 5. KBAHTOBAS ®U3UKA

Tema 33

PaccmarpuBaeMbie BOIPOCHI:

- TEIJIOBOE U3JyYEHHUE U MOTJIOLIEHHUE FIEKTPOMArHUTHBIX BOJIH TeJIaMU;
- CIIEKTPaJIbHBIC XapaKTePUCTHKH TEILIOBOTO H3ITyUCHHS,

- 3akoH Credana-bombpimana;

- abCOIIIOTHO YEpHOE TeIo;
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- HEYIa4X KJIaCCHYeCKOH (PM3MKHM Ha ITyTH OOBSICHEHHUS 3aKOHOMEPHOCTEH TEIIIOBOTO M3ITyICHUS,;
- KBaHTOBast Teopus [lnanka;

- KBaHTOBOE OOBSICHEHHE 3aKOHOB TEILIOBOTO U3ITyYCHUS;

- IPUHIMOBI paboTHI JIaMIT HAKaIMBaHMSI.

Tema 34

PaccmarpuBaeMble BOIIPOCHL:

- BHEITHUN (oTod(hDeKT;

- ypaBHEHHE DHHINTEHHA;

- IMITYJIbC (DOTOHA;

- 3¢ ¢pext KomrroHa;

- JaBJICHUE CBETA;

- KOPILYCKYJISIPHO-BOJIHOBOM JTyaJIu3M CBETa.

Tema 35

PaccMarpuBaeMble BOIPOCHL:

- opmyna Bansmepa: cepun Jlalimana, banemepa u Ilamiena;
- Mozenb aToMa ToMcoHa;

- onbITH Pesepdopaa mo paccessHuro anbda-gacTui,

- siepHasl MOJIeh aTOMa;

- Teopus aToma Bomopona mo bopy.

Tema 36

PaccMarpuBaemble BOIIPOCHL:

- runore3a ae bpoiins;

- onbIThl JIpBUCCcOHa u JIxkepmepa;

- TU(paKIus MUKPOYACTHIT;

- IpUHIMT HeonpeaeneHHocTH [ eiizenbepra.

Tema 37

PaccmaTpuBaemble BOTIPOCH:

- BOJTHOBasI (DYHKIHSI, €€ CTATHCTHUECKHI CMBICIT M YCIIOBHS, KOTOPHIM OHA JJOJDKHA YAOBIICTBOPSTH;
- ypaBHenue lllpeaunrepa;

- mpo6ieMa KBaHTOBBIX U3MEPEHHH.

Tema 38

PaccmarpuBaembie BOIIPOCHL:

- KBaHTOBasI YaCTHIIA B OJJHOMEPHO! ITIOTEHIIMAILHOI sIMeE;
- OJTHOMEPHBIH OTEHIMAIBHBIN TOPOT U Oapbep;

- TYHHENBHBIA 3P HeKT;

- KBAaHTOBBII rapMOHUYECKUI OCLUILIATOP.

Tema 39

PaccmarpuBaemble BOIPOCHI:

- cTanoHapHoe ypasHeHue llIpenunarepa asst atoma BOJIOPOAA;
- BOJTHOBBIE (DYHKITUH U KBAHTOBBIE UHCIIA;

- mpaBwiIa 0TOOpa [T KBAHTOBBIX IIEPEXO/IOB,;

- onbIT LllTepna u I'epnaxa;

- a¢dexr 3eemana;

- npuHuun Ilaynuy;

- epuoaAnYecKas TabInIa 3JIeMEHTOB,;

- IOHATHE O METOJaX CIEKTPOCKOIHNH U CIIEKTPATIbHOM aHAIH3E.
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

Tema 40

PaccmarpuBaeMblie BOpOCHI:

- KBAHTOBOMEXaHUUECKOE ONUCaHUEe CUCTEMbl MHOTHUX YacTHUI];
- QJIEMEHTHI KBAHTOBOW CTAaTUCTHUKHU: (pepMHUOHBI, OO30HBI;

- pacnpenenenue @epmu-/upaka;

- pactpenenenue boze-DitHmTelHA.

Tema 41

- 30HHAs KOHIIEMIINS TBEPBIX TEI;

- METAaJLIbI, UAJICKTPUKH, TIOTYIPOBOIHUKH;

- BIIEKTPOIIPOBOAHOCTH [TPOBOJAHUKOB;

- 3aBHCHUMOCTbH JICKTPONPOBOIHOCTH MPOBOJTHUKOB OT TEMIICPATYPHI.

Tema 42

PaccMarpuBaeMble BOIPOCHL:

- COOCTBEHHBIE M IPUMECHBIE TIOTYIIPOBOIHUKHY;

- JIIEKTPUUYECKHE CBOMCTBA MOITYIPOBOJHHUKOB;

- 3aBUCHMOCTb JICKTPOIIPOBOAHOCTH HOTYTIPOBOAHUKOB OT TEMIIEPATYPHI;
- CBEPXIIPOBOANMOCTb;

- IPUMEHEHHE CBEPXIPOBOJMMOCTH B TEXHUKE U HA TPAHCIIOPTE.

Tema 43

PaccMarpuBaeMble BOIIPOCHL:

- KOHTAaKTHBIE SBJICHHUS;

- KOHTAKT JIBYX METaJIJIOB;

- KOHTAaKT MeTaJlIa C MOJIyTIPOBOHUKOM;

- KOHTaKT JIEKTPOHHOTO U JIBIPOYHOTO MOJIYIPOBOHUKOB (P-N MEPEXO).

Tewma 44

- (hOTOTIPOBOAMMOCTD;

- TFOMUHECIEHIUSI TBEPABIX TEIT;

- IPUHLUIIBI PaOGOTHI MTOIYIPOBOAHUKOBBIX IIPHOOPOB;
- CIIOHTAHHOC€ U UHAYIIUPOBAHHOC U3JIYYCHUE,

- 0COOEHHOCTH JIa3€PHOTO U3IYUICHHUS;

- OCHOBHBIC THUIIBI JIA3€POB U UX IPUMCHECHUEC.

PA3JIEJT 6. DU3UKA ATOMHOI'O SAJIPA. DJIEMEHTAPHBIE YACTHUILIbI
Tema 45

PaccmarpuBaeMbie BOTIPOCHL:

- COCTaB aTOMHOTO SIpa;

- XapaKTepUCTUKU Spa: 3apsill, Macca, JHEPTUs CBI3U HYKIIOHOB;
- U30TOIIHI;

- PaI0aKTUBHOCTH;

- BUJIBI ¥ 3aKOHBI PATUOAKTUBHOTO U3ITyUCHUS;

- siIepHBIE PEAKIINH;

- 3aKOHBI COXPAHEHHUS B SIEPHBIX PEAKITUIX;

- IeJICHUE S1€Ep;

- CUHTE3 fJIED;

- siiepHasi SHEepPreTuKa.

Tema 46
- IETEKTUPOBAHUE SACPHBIX U3TyUSHU,
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- OCHOBBI JJO3UMETPUH;
- IPUHIMB! QYHKIMOHUPOBAHUS JO3UMETPOB U JIe(PEKTOCKOIIOB.

Tema 47

- OCHOBHBIC KJIACCHI 3JICMCHTAPHBIX YACTHII;

- YaCTHIIBI U AaHTUYACTHUIGI;

- KBapKH, JICTITOHBI, YACTHIIbI — IEPEHOCYMKH B3aUMOICHCTBHH.

Tema 48

- BUIBI DYHIAMEHTAIBHBIX B3aHMOICHCTBHI;

- mpobniemMa oO0benuHeHNs (yHIaMEHTAIBHBIX B3aMMOICHCTBHN B paMKaX €IHMHON TCOPHH;
- aBOJIONMs BeemenHoM u 3BE3 .

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HaumenoBanue n1abopatopHbix paboT / KpaTKoe coaep:KaHue

PA3JIEJI 1. Mexanuka

B pesynbraTte paboThl CTYACHT OyAeT 03HAKOMJICH C 3aKOHOMEPHOCTSIMU PABHOYCKOPEHHOI'O IBUKEHUS.
«3y4eHne paBHOYCKOPEHHOTO IBIDKCHIS Ha MalllHe ATBYIa»

B pe3yibTare pa6OTLI CTYACHT 6y,H6T O3HAKOMIJICH € 3dKOHOMCPHOCTSAMHU PABHOYCKOPCHHOI'O ABUKCHUA.
((HSy‘IeHI/Ie CBO60,I[HI>IX KOJIeOaHUH (I)I/ISI/I‘IGCI(OFO MasATHHUKA»

PA3JIEJI 2. TepmoauHamMuka u MOJIEKyIsipHas pu3HUKa
B pesynbTate paboThl CTYACHT OyeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMHU a1abaTHOTO Mpoliecca.
«OmnpeneneHne KO3PPUIHEHTA BI3ZKOCTH HKHIKOCTH»

B pesysbTaTte paboThl CTYyJCHT OYAST 03HAKOMJICH C 3aKOHOMEPHOCTSIMH a{HabaTHOro mporecca.
«OmpezeneHne OTHOIIECHUS TEINIOEMKOCTEN ra3a meTooM Kiemana-/lezopmay

PA3JIEJI 3. DnexkTpuyecTBO M MarHeTU3M

B pe3yibTare pa6OTbI CTYACHT 6yH€T O3HAKOMJICH € 3dKOHOMEPHOCTAMU DJICKTPOCTATUICCKOI0 U MAaruTHOI O
IOJIA.

«M3ydeHue Tonorpaguu 3MEKTPOCTATHUECKOTO OIS

B pesynbrare paboThl CTyeHT OYAET 03HAKOMIIEH C 3aKOHOMEPHOCTSAMH 3JIEKTPOCTATUIECKOT0 M MarnTHOTO
TOJISL.
«/3yueHne MarHuTHOTO TOJIS COJICHOM 1A C TIOMOIIBIO JaTYrKa XOJIIa)

PA3JIEJI 4. DnekTpoMarHuTHbIE BOJIHBI U ONTHKA

B pe3yibTare pa6OTI)I CTYACHT 6yHCT O3HAKOMJICH € 3daKOHOMEPHOCTAMU 3aTyXarOomMnX KoJleOaHul B
KoJiebaTeIbHOM KOHTYp€C.

«I/I3y‘~ICHI/IC SIBJICHUA I/IHTep(I)epeHIII/II/I CBE€Ta C NIOMOIIIBIO GI/IHpI/ISMBI chCHCJ'[ﬂ))

B pesynprarte paboThl cTyAeHT OyAeT 03HAKOMIICH C 3aKOHOMEPHOCTSMH 3aTyXaloNMX KoJeOaHuH B
Kosie0aTeTbHOM KOHTYpE.
«M3yuenne nudpkanun @payHrodepa Ha MIETH

PA3JIEJI 5. KBanToBas ¢usnka

B pe3yibTare pa6OTBI CTYACHT 6yH€T O3HAKOMJICH € 3aKOHOMEPHOCTSAMHU BHCUIHETO (I)OTOB(l)(bGKTa.
((I/I?)y‘leHI/Ie CIICKTpa aToMa BOAOpOJaa»
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HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

B pesynprarte paboThl cTyaeHT OyAeT 03HaKOMIICH ¢ 3aKOHOMEPHOCTSIMH BHEIIHETo GoTodddexra.
«W3yuenne BremrHero Gotodddekra n n3mepenne nocrossHHoi [Inanka

B pesynbrate paboThl CTYACHT OyAeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMU BHEIIHETO (oTod(hdeKTa.
«M3y4yeHue TeMnepaTypHOI 3aBUCUMOCTH IEKTPUUECKOI0 CONIPOTUBICHUS METAJUIOB U MOIYIPOBOJHUKOBY

PA3JIEJI 6. ®u3uka aTOMHOTO si/ipa. DJIeMEHTapHbIE YaCTHUIIbI
B pesynprare paboThl cTyIeHT OyIeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMHU CTPOSHHS aTOMa.
«OmeiT @panka-I'epma»

Hp AKTHYCCKHUC 3aHATHUA

/o

Tematuka IMPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

PA3IEJI 1. Mexanuka

B pesynbTaTe BBITOTHEHHUS TPAKTHIECKOTO 3a/IaHNs CTYJCHT OyIeT 03HAKOMJICH C BOIIPOCAMHU:
KnnemaTnka mocTynaTeIbHOTO M BPAIIATEILHOTO ABHKECHHUH.

3axons! HproTOHAa.

B pesynbTaTe BBITOTHEHHS IPAKTHIECKOTO 3aIaHUs CTYJCHT OyZeT 03HAKOMJICH C BOIIPOCAMHU:
JluHaMyka BpamarTenbHOTO JBIKCHNS. MOMEHT CHITBI; MOMEHT HHEPIIMN; MOMEHT UMITyJIbca. Teopema
LlTeiinepa. OCHOBHOM 3aKOH JMHAMUKH BPAILaTEILHOTO JBIKSHHUS B CIIydae CHCTEMBI TOUEK U B Clly4ae
TBEPAOTO TeNa. 3aKOH COXPaHEHUS] MOMEHTA UMITYJIbCa.

B pesysbpTaTe BHIONHEHHUS IPAKTUYECKOT0 3aJaHUs CTYACHT Oy/IeT 03HAKOMJICH C BOIIPOCAMHU:

Pabora nepemenHo# cuibl. MomHocTh. KuHeTHueckast sHeprus Tea Ipu NOCTYIaTeIbHOM JIBHKCHUH.
Kunernueckast sHeprus Tena NpH BpaliaTeJbHOM ABMKeHUH. [loTeHumansHas sneprus. [loTeHnuanbaas
SHEPTHs B TIOJIE CUJT TSDKECTH, OTCHIMAIbHAS SHEPTHUSI yIIPyTo Ae(OpMHUPOBAaHHON NPY>KUHBI. 3aKOH
COXPaHEHHMS TIOJIHOH MEXaHWIECKOW SHEPTHH B MOJIE TIOTEHIHAIBHBIX CHIL.

B pesynbTate BBITOTHEHHS TPAKTHIECKOTO 331aHHA CTYICHT OyIeT O3HAaKOMJICH C BOIPOCAMH:
I'apmonnyeckue konedanns. MasTHUKH. Y paBHEHHE KOJIeOaHUH M eTo pelIeHne. AMIUIUTY 1A, 9acToTa 1
(haza xoneOanms. JHeprust konebannii. CBOOOJHBIC KOeOaHus. DHEPTUs KOJIeOaHuiA.

Brinyxnennsie kone6anus. Pe3oHanc..

B pe3ynbTaTte BHINOIHEHHS NPAKTHYECKOTO 3a/IaHKsI CTYJCHT OyJIeT 03HAKOMIIEH C BOIIPOCAMHU:
ITpuniun oTHOcHTeNEHOCTH U TipeoOpazoBanud I'amuies. [Toctynarst CTO. OTHOCHTENTFHOCTE
OJTHOBpPEMEHHOCTH U npeoOpa3oBanus Jlopenna. CokpalieHue JJIUHBI ¥ 3aMeJJIeHHe BPEMEHH B JABIKYILIUXCSI
cucrTemax orcuera. PensaTuBucTckuil uMnysbc. B3auMocBsI3p MacChl U S3HEPIUU.

PA3/IEJI 2. TepmoaunaMuka 1 MOJIEKYJsIpHas pU3HKa

B pesynbTate BBIIOTHEHHS TPAKTHIECKOTO 3a/IaHUs CTYJCHT OyIeT 03HAKOMJICH C BOIIPOCAMHU:
YpaBHEeHHUE COCTOSIHUSA B TepMoanHaMuke. OOpaTUMble 1 HeoOpaTUMBbIe ITpouecchl. BHyTpeHHs S sHEeprus
ra3a u ee m3MeHeHue. [lepBoe Havaio TepMoaMHAMUKH. Y paBHeHHE Matiepa. AnuabaTHEII mporiecc.
ITonuTponHble IPOLECCHL.

Bropoe Hauano tepMoarHaMuKd. DHTponus. CTaTUCTHYECKOE TOJIKOBAHUE SHTPOMNHUU. TenoBble MallIiHBL
Hukn KapHo u ero ko3¢ duitnent noxesHoro neiicTus.

B pe3ynbTate BRINOTHEHH HPAKTUIECKOTO 3a/IaHUS CTYJCHT OyZeT 03HAKOMIICH C BOIIPOCAMHU:
WneansHblil ra3. YpaBHEHHE COCTOSHUS UICaNbHOTO Ta3a. MI30XopHbIi, n300apHBIA, H30TEPMUIECKUN
nporeccel. OcHoBHOE ypaBHeHHe MKT.

B pesynbTaTe BBIOTHEHHS NPAKTHYECKOTO 33/1aHHS CTYJIEHT OyJeT 03HAaKOMJICH C BOIIPOCAMH:
Pacnpenenenne MakcBeiuia MoaeKyn UaeanbHOro rasa no ckopoctsaM. Onsit Htepra. bapomerpuueckas
¢dopmyna. Pacnipenenenue bonpnmana.

PA3JIEJI 3. D1eKTpUUEeCTBO U MarHETU3M

B pesynbTate BhINTOIHEHHS TPAKTHYECKOT0 3a/IaHUsI CTYJICHT Oy/IeT 03HAKOMIICH C BOIIPOCAMHU:

3axon Kynona. HanpsokeHHOCTS 5ekTpocTaTideckoro noist. Cunossie TuHUH. [IpuHIMI Cynepno3unuy.
Teopema 'aycca B mHTETpaIbHOM (popMe U ee IPUMEHEHHUE JJIs pacueTa dJICKTPUIECKUX TTOJICH.
DJIeKTPUYECKOe MOJIe TUITOJIS.
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TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

B pe3ynprare BRINOTHEHHUS MPAKTHYECKOTO 33JaHUS CTYIEHT OyJeT 03HAKOMIICH C BOIIPOCAMHU:
DneKTPOEMKOCTh POBOJIHUKOB U KOHAEHCATOPOB. DHEPIHsl 3apsKEHHOT0 MPOBOIHUKA, KOHIEHCATOPA.
Cuna Toka, INIOTHOCTh TOKa. 3akoH OMa Juist OAHOPOIHOTO YYacTKa LEMu. DIEKTPUIECKOE CONPOTHBIICHNUE.
CoenuHeHne IPOBOAHUKOB.

3akon Oma B nuddepeHunansHoit popme. 3akoH [xoyns-Jlenna.

B pe3ynbTare BRINOIHEHUS MPAKTHYSCKOTO 33aHUS CTYICHT OYJIeT 03HAKOMIICH C BOIIPOCAMHU:

3akoH Amriepa. Bexktop MarHuTHOM HHAYKINH. MarHUTHOE B3aNMOAEHCTBIE MOCTOSHHBIX TOKOB. Crita
Jlopenna. D¢ddext Xomna.

3axon buo-Casapa-Jlamnaca.

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

SBnenue snekrpoMaranTHoOi nHAYKIUU. [IpaBuio Jlenta. 3akon Papaznes 31eKTpOMarHUTHOW HHIAYKIINH.
Camounnyknus. UHAyKTUBHOCTH coneHonaa. TpanchopmaTop. DHEPTHI MAarHUTHOTO ITOJIS.

PA3JIEJI 4. DnekTpoMarHuTHHIE BOJIHBI U ONITHKA

B pe3ynbraTe BBINOIHEHUS MPAKTUUECKOTO 3aJaHUA CTYAEHT OyIeT 03HAKOMIICH C BOIIPOCAMHU:
ONeKTpOMarHuTHbIE BOJHBI. CKOPOCTh, 9HEPTHs, HHTCHCUBHOCTb JIEKTPOMAarHUTHOM BOJIHBI. [IoTok
TUIOTHOCTH 3HEPTUH BOJIHBI.

Wntepdepenuns BomH.

B pesynbTaTe BBIOTHEHHS IPAKTHIECKOTO 3aIaHUs CTYJCHT OyZeT 03HAKOMJICH C BOIIPOCAMHU:
[puanun [Moiirenca-Openens. Metox 308 @penens. udpaxms OpeHens Ha MPOCTEHIIAX Mperpagax.
Hudpaxkius Opayarodepa Ha OJHOM U ABYX MIETAX.

B pesynbTaTe BBITOTHEHHS IPAKTHIECKOTO 3aIaHUs CTYJCHT OyZeT 03HAKOMJICH C BOIIPOCAMHU:
JudpakumoHHas pemerka.

3axons! bproctepa, Mamoca.

B pesynbTaTe BHINONHEHUS IPAKTUYECKOTO 3aJaHUs CTYACHT OyAET 03HAKOMIICH C BOIIPOCAMHU:
Hucnepcus ceeta. dazopas U rpynnosas ckopocTd BouH. [lornomenue u paccesHue CBeTa.

PA3JIEJI 5. KBanToBas ¢usnka

B pe3ynprare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYICHT OyJeT 03HAKOMIICH C BOIIPOCAMHU:
CriekTpaibHbIC XapaKTepUCTHKH TEILIOBOTO M3mydeHus. 3akoHbl Kupxroda, Credana-bonsiimana u 3aKoH
cMmemeHns BruHaa. AGCOFOTHO YepHOE TeTo.

B pe3ynprare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYyISHT OyJeT 03HAKOMIICH C BOIIPOCAMHU:

Buewnuii potoaddext, ypapuenue DiiHiTeiina. mmynbe poToHa.

B pe3ynbTate BINOIHEHHS PAKTUYECKOT0 3a/IaHUs CTYJICHT OYyJIeT 03HAKOMIIEH C BOIIPOCAMHU:
KBanToBas yactuiia B 0IHOMEPHOH MOTEHIMATLHOU siMe. O THOMEPHBIN MOTEHITHABLHBIN MTOPOT U Oapbep.
TyHnuenbHbIN 3¢ QexT. KBaHTOBBIN rapMOHUYECKHUIT OCIUILISATOP.

B pe3ynprare BRINOTHEHUS MPAKTHYECKOTO 3aaHUS CTYIEHT OyeT 03HAKOMIIEH C BOIIPOCAMHU:
CrammonapHoe ypasaeHue Llpenuarepa ais atoma Bogopoia. BorHOBBIE (QYHKIINHN U KBAHTOBBIC YHCIIA.
[Ipasmna oTOopa I KBAHTOBBIX TIEPEXOJIOB.

PA3JIEJI 6. ®u3uka aTOMHOTO siipa. DJI€MEHTapHbIE YaCTUIIbI

B pe3ynprare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYyISHT OyJeT 03HAKOMIICH C BOIIPOCAMHU:
CocrtaB aTOMHOTO siipa. XapaKTePUCTHKH SAPa: 3apsi/l, Macca, JHEPTUs CBSI3H HYKIIOHOB. I30TOIIBI.
PagnoakTHBHOCTH. BUIbI M 3aKOHBI PaIHMOAKTHBHOTO U3TyUYCHHUS.

B pe3ysbTare BBIIOTHEHHUS MPAKTHYECKOTO 3aaHus CTYACHT OyIeT 03HAKOMJICH C BOIPOCAMHU:
SInepHble peakiuuu. 3aKOHBI COXPAHCHUS B SIICPHBIX peakiusx. Jemenue saep. Cunres siaep.

B pe3ysbTare BBHIIOTHEHUS MPAKTHYSCKOTO 3aaHMs CTYACHT OyeT 03HAKOMIICH C BOIIPOCAMHU:
JetekTupoBaHue SACPHBIX W3Ty4eHui. [ToHATHE O TO3MMETPHH U 3alIuTe.

B pe3ynbrare BRIOTHEHUS MPAKTHYECKOTO 33aHUS CTYICHT OyJeT 03HAKOMIICH C BOIIPOCAMHU:
OCHOBHBIE KJTACCHI JJIEMEHTAPHBIX YaCTHI. YacTHIIBI M aHTHYACTUIBI. KBapKH, IENTOHBI, YaCTUIBI —
MEPEHOCUYUKH B3aUMOJICHCTBUH.

4.3. CamocrosiTenbHas padoTa 00y4aromnxcs.
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[ToaroroBka k 1a0OPaTOPHBIM paboTam

HO,HFOTOBKa K IMPAaKTHYCCKUM 3aHATHUAM

PaboTa ¢ JICKIIMOHHBIM MaTC€pHraioM

Pabora c nureparypoit

[TonroroBka K TeKyIiemMy KOHTPOJIIO

HOI[FOTOBKa K HpOMCH(YTOqHOﬁ arrecrauuu

HOI[FOTOBKa K HpOMCH(YTOqHOﬁ arrecrauu.
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[TonroroBka K TeKylIeMy KOHTPOJIIO.

5. IlepeueHp wu3MaHWM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOEHUU JTUCUUIUIMHBI (MOAYJIS).

Ne
n/ | bubnmorpadudeckoe onucanue Mecto nocrymna
i

1 Cagennes, U. B. Kypc o6meit https://e.lanbook.com/book/1423807category=919
¢busuky : yaueOHoe mocodue : B 3
tomax / U. B. CaBenneB. — 19-¢
u3., crep. — Cankr-IlerepOypr :
Jlanp, 2019 — Tom 1 :
Mexanuka. MonexyispHast
¢uznka — 2020. — 436 ¢c. —
ISBN 978-5-8114-5539-3. —
Texcr : anexTpoHHsbIi // JIans :
ANEKTPOHHO-OMOINOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/14238
0 (mata oOpamenus: 23.04.2021).

2 Cagenbes, 1. B. OcHOBBI https://e.lanbook.com/book/1837647category=919
TeopeTUYeCcKor (PU3UKY :
yueOHuK 11s By30B / 1. B.
CagenbeB. — 6-e u3n., cTep. —
Cankr-IletepOypr : Jlans, [0. 1.].
— Tom 1 : Mexanuka.
OnexrpoauHamuka — 2022, —
496 c. — ISBN 978-5-8114-9042-
4 (tom 1), 978-5-8114-0618-0
(oOmuit).

3 | Casenbes, U. B. Kypc ¢usuku. B | https:/e.lanbook.com/book/184164
3 1. Tom 2. DneKTpUYECTBO.




Konebanus u BosHbl. BosHoBast
OIITHKA : y4eOHOEe TOCcCoOue s
By30B / U. B. CaBenbeB. — 7-¢
u3n., crep. — Cankr-IlerepOypr :
Jlanw, 2022. — 468 ¢. — ISBN
978-5-8114-9096-7.

4 Cagenbes, 1. B. Kypc o6mieit https://e.lanbook.com/book/185339 (mata oOparieHus:
¢usuku. B 3 1. Tom 2. 01.02.2022). TekcT: 3NE€KTPOHHBIMN.

DIEeKTPUYECTBO U MAarHETU3M.
Bonsbl. Ontuka : yae6HOe
nocobue 11t By3oB / U. B.
CagenbeB. — 16-¢ usn., crep. —
Cankr-IlerepOypr : Jlans, 2022.
— 500 c. — ISBN 978-5-8114-

8926-8.

5 Koxuu C.M. ®usuxka. Yacts L. http://library.miit.ru/methodics/16012012/10_2120.pdf
Koncnekt neknwmii. - M.: MUUT,
2010. - 244 c.

6 Koxun C.M., Hukurenko B.A. http://library.miit.ru/methodics/04022015/14-47.pdf

dusuka. Yacts II. Koncnexr
jgexknui. - M.: MUUT, 2013. -178
C

7 Huxurenko B.A., Kokun C.M., http://library.miit.ru/methodics/04022015/08-%20221.pdf

duzuka. Yacte 1II. Koaciekt
sneknuit. - M.: MUUT, 2007. - 196
c.

8 COopHuK 3a51a4 110 Kypey ¢usuku | http://library.miit.ru (nata o6pamenns: 01.02.2023). Tekcr:
C pEIeHHAMH : yueOHOe Toco0ue | IEKTPOHHBIM.

ms By3o / T. . Tpopumosa . —
M. : Abpuc, 2012 . - 591 c.
ISBN: 978-5-4372-0019

9 COOpHHMK 3a/1a4 110 JUCIUTUIAHE http://195.245.205.32:8087/jirbis2/books/scanbooks_new/8
"®usuka" : yued. nocodue s 5-1992.pdf (nara obpamenwus: 01.02.2023). TekcT:
cryneatoB UYUT u UCYTD / DJEKTPOHHBIH.

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

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

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

OnexkTponHo-0ubamotTeunas cucrema JIAHD (https://e.lanbook.com/).




Uudpopmanmonnsii  moptan  Hayunas ~ osnexTponHas — OuOnuoTexa
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJIICKITHS U(PPOBBIX 00pa3zoBaTeNbHBIX pecypcoB
(http://window.edu.ru).

7. llepedyeHb  JHMIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOECHedYeHHus, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOO0XO0UMOTr0 JUIsl OCBOCHMSI JUCLUIUINHBI (MOYJIS).

Pazpabotannbie 1 mproOpeTeHHbIE TPOTpaMMHbIE (00yUYarOI1e) CUCTEMBI:
1. «OtkpeoiTas actponomus» duznkonRedShift.
2. «Buneozanaunuk o ¢puzuke» A.M. @umiman u np.
3. «®u3nKa B IIKOJIE.
4. «Ypoku ¢usuku Kupumia u Medboausy.
5. «JlaGoparopHbie pabOThI MO HUUKEY.
6. «Bcs puzukay MynbTuMenuitHast SHIUKIONETUS.
7. «duzuka. MynbrumMenuiHbld Kype» Pyccobur-M.
8. «Kypc duszuku XXI Bekay» JI.A. bopesckuit (ManuaXayc).
9. «OtkporTas pusuka» C.M. Kozen.
10. «BuptyanpHsiil npaktukym no ¢pusuke» OO0 «OU3NUKOH».
11. UnmrocTpaTuBHBIA MaTepuall Mo Kypcy oOmel (u3uku, pa3padoTaHHBINA
COTpYIHUKAMU Kaeapsl.
12. DnextponHas bubauorexa Kadenpsl.
13. Buneoreka kadeapsl.

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOoIecca MO AUCIUTITHHE (MOIYIIIO).

JUist mpoBeneHusT ayAUTOPHBIX 3aHSATHH MO JUCHUIUIMHE HCIOIb3YeTCs
ayJIMTOpUsI, OCHAIIICHHAS MYJbTUMEIUMHBIM OO0OpPYJIOBAHHEM: IMPOEKTOP, JKPaH,
NEPCOHANIbHBIN KOMIIBIOTEP/HOYTOYK.

JIaGopatopHbie pabOTHI 10 AUCHUTUIHHE «DHU3MKa» MPOBOIATCS B CHICITHATBHO
000pyIOBaHHBIX J1a00PaTOPUAX C MPUMEHEHHEM HEOOXOINMBIX CPEACTB O0yUCHUS:
7a00paTOpHOTO 000pYAOBaHUs, O0pa3loB [JIs HCCIEIO0BAHHUM, METOJAMYECKUX
OCOOUH, KOMITBIOTEPHBIX CPEACTB 00PaObOTKH pe3yIbTaTOB H3MEPEHUH.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

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



10. OueHouHble MaTEpHUAIBI.

OHCHO‘{HBIG MaTcpuajibl, IMPUMCHACMBIC IIPH IIPOBCACHUU HpOMe}KYTO‘{HOﬁ

arrecraniuuy, pa3pa6aTBIBaIOTC}I B COOTBCTCTBHUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl

«Duznka» A.B. Ilaytknna
CoruacoBaHo:

3aenyromuii kadeaporr HTTC A.H. Hexmroios

3aBenyromuii kadeaport Ousnka H.B. brikos

[Ipeacenarens yueOHO-METOIUICCKOM
KOMHCCHU C.B. Bonoauna



