MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

-

\

PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS),
KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ [porpaMmabI
BBICILICTO 06pa'303aH1/m - IpOorpamMmmal 6aKaJ1aBpna’ra
0 HaNpPaBJICHHIO IOATOTOBKI
27.03.04 YrpaBiieHUE B TEXHUUECKUX CUCTEMAX,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUUT)
Tumonunsm B.C.

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

duszuka

Hamnpagiienue nmoaroToBku:

HamnpapnerHocTs (mpoduiib):

ABTOMaTH3a1IUI

27.03.04 YpaBiieHUE B TEXHUUECKUX CUCTEMAX

YIIPaBJICHUSA CUCTEMaMHU

anekTpocHabxenus. g crynenros KHP

dopma oOydeHHUs:

Ounas

( PaGouas nmporpaMma JUCIHUIIINHBL (MOIYIS) B BUIE
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHA U3 eJMHON
KOPIIOPaTUBHOI HH(MOPMAIIMOHHON CHCTEMBI YIIPABIICHUSI
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAILY
- J

IIpocTas snexTpoHHas moanucs, BeitanHas PYT (MUUT)
ID moamucu: 1178210
IMoxmucan: 3aBenyromuii kadenpoii berkoB Hukura BanepbeBuu
JlaTa: 23.09.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[enssMu oCBOEHUS AUCHUIUIUHBI (MOTyJis1) «DU3KKa» SABISIOTCS:

- ¢opmupoBanue y oOydaromerocs KOMIETEHIMH Jig  Hay4yHO-
UCCIIEIOBATENbCKON  ICATEIbHOCTH, N (OPMUPOBAHUA KOTOPBIX CTYJIEHTHI
JOJKHBI HAYYUTBCSI COOMpaTh M H3y4daThb HAy4YHO-TEXHHYECKYI0 HH(pOpmalmio,
OTEUECTBEHHBIN U 3apyOeKHBIM OMBIT MO TEMATUKE HCCIIEIOBAHUS; aHATU3UPOBATh
HAyYHO-TEXHUUYECKYI0 HH(POPMAIIMIO, OTEYECTBEHHBIH M 3apyOekHBIM OIBIT IO
TEMaTUKE MCCIIEIOBAaHUS; MPOBOJUTh HKCIEPUMEHTHI MO 3aJ]aHHON METOJIUKE,
o0pabaTbiBaTh W aHAIM3UPOBATh MX PE3YJbTAThl; MPOBOAUTH BBIYUCIUTEIILHBIC
HKCIIEPUMEHTHI C UCTOIB30BAHUEM CTaHAAPTHBIX MPOTPAMMHBIX CPENICTB C IIEIBIO
MOJTyYeHHUs] MAaTEMAaTHUYECKUX MOJIEJIeH MpOIEecCOB U OOBEKTOB aBTOMATH3AIUN H
yIpaBIeHUS; MOATOTABIMBATh JTaHHBIE M COCTaBISATH 0030pkI, pedepaTsl, OTUETHI,
Hay4yHble TYyOJMKAllMM U JOKJIaJbl Ha HAYYHBIX KOH(EpEeHIHUSIX U CeMUHapax,
y4acTBOBaTh BO BHEJIPEHUU PE3YJIbTATOB UCCIIEN0BAaHUIN U pa3paboToK;

- u3yuyeHue QyHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

- (GOpMHPOBAHHE €CTECTBEHHOHAYYHBIX IMPEICTAaBICHUM O MaTepuu,
JBUKCHUH U (yHIaMEHTATbHBIX B3aUMOJICHCTBUSX.

3amagamul TUCHUTUIAHBI (MOyIis) «DU3HKaY ABISIOTCS:

- m3yueHue (U3MUECKHX 3aKOHOB OKPYKAIOIIEr0 MHpa B HMX EIUHCTBE U
B3aMMOCBSI3H,

- oBlajeHue (yHAAMEHTAIbHBIMUA TPUHIMIIAMA WU METOJaMHU PEIICHUS
HAyYHO-TEXHUUYECKHUX 3a/1a4;

- (popmMupoBaHNE HABBIKOB O MPUMEHEHUIO TMOJOKEHUN (PyHIaMEHTaIbHOM
¢u3MKM K TPaMOTHOMY HAyYHOMY aHalu3y CHUTyallud, ¢ KOTOPBIMH HHXKEHEPY
MIPUXOJIUTCS CTAIKUBATHCS MPU CO3/ITAHUU HOBOM TEXHUKU U HOBBIX TEXHOJOTHIA,

- OCBOCHHE OCHOBHBIX (PM3MUYECKUX TEOPUM, TTO3BOJISIONIUX OMHCATH SBIICHUS
B MIPUPOJIC, U TIPEIEIIOB TPUMEHUMOCTH 3TUX TEOPUN IS PEIICHUS COBPEMEHHBIX U
MEPCIEKTUBHBIX TEXHOJIOTHYECKUX 337124,

- (hopMHpoOBaHHE y CTYICHTOB OCHOB €CTECTBEHHOHAYYHOUM KapTUHBI MUPA;

- O3HAaKOMJIEHHE CTYJIEHTOB C HCTOpPHEH U JIOTUKON pa3BUTUS (UUKH U
OCHOBHBIX €€ OTKPBITUH;

- CO3/laHMEe YHUBEPCaIbHOU 0a3bl IS M3Y4YeHHs 0OmIenpodeCCHOHATBHBIX U
CTHICIMAIbHBIX AUCIUTIINH;

- MoCTpoeHue MpodyHoM Oa3bl (dyHIaMEHTA) MOCIASAYIOUEero OOy4YeHHUs B
MarucTparype, aClupaHType;

- TIOJIy4Y€HHUE CHEIHaTMCTaMH HEOOXOAUMBIX 3HAHUU Ui pelleHus Hay4dHO-
TEXHUYECKUX 33/1a4 B TEOPETHUUECKUX U MPHUKIATHBIX aCTIEKTaX.

2. Ilnanupyemble pe3ynbTaThl 00y4eHHs 110 AUCHUIUTHHE (MOJIYJIIO).



[lepeuenr ¢GopMupyeMBbIX pe3yJdbTaTOB OCBOCHHS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 110 AUCLUILUIUHE (MOIYIIIO):

OIIK-1 - Cpoocoben aHamM3upoBaTh 3adadud  MPOoQecCHOHATBLHON
JESTEIbHOCTH HAa OCHOBE TOJOXXEHHWH, 3aKOHOB M METOJAOB B 00JacTu
€CTECTBEHHBIX HayK U MaTEMAaTUKH;

OIlIK-2 - Cpoocoben ¢dopMmyaupoBarh 3aiadud  MpOQEecCHOHATBHON
JIESTEIIbHOCTH Ha OCHOBE 3HAHWHA, MPO(UIBHBIX pAa3/IeOB MAaTeMATHUECKUX H
€CTECTBCHHOHAYYHBIX TUCIUIUIMH (MOTyJIEH).

OOydenne 1O JUCHUIUIMHE (MOAYNIO) TMPEAINoiaraeT, 4Yro TO €ro
pe3yabTaraMm oOydJaromuiics OyIeT:

3HATD:
(U3UYECKYIO CYIIHOCTh SIBJICHMM M IPOIECCOB;, OCHOBHBIC (DU3UUYECKHUE
3aKOHBI M MOJICIIU JIJISl PEIICHUS 3a7a4 B IPOPeCcCHOHATBLHON AeATeIbHOCTH.

YMmern:

AHAJIM3UPOBATh IIOCTABJICHHBIE HWHXKEHEPHBIE 3a7a4yd C MCIOJIb30BAaHUEM
METOJIOB €CTECTBEHHBIX HayK; CTaBUTh W peEIlaTh HWHXXECHEPHbIE W Hay4dHO-
TEXHUUYECKHUE 3a/laud B cdepe cBoed mpodeccHoHaIbHON JeATeTbHOCTA U HOBBIX
MEXKIUCTUIMHAPHBIX HAMIPABJICHUM.

Baanernb:

HaBbIKAMU HM3MEPEHMN KOJIWYECTBEHHBIX XapaKTEPUCTUK HCCICTYEMbIX
OOBEKTOB M SIBJICHHUIN, HaBBIKAMH MCIOJIL30BAaHUS MAaTEMAaTHYECKOIO aHalu3a u
MOJICITUPOBAHUS TIPU aJTOPUTMH3AIMKU HHKEHEPHBIX (MPEeaIMETHO-POMHIBHBIX )
3a/lad  C  HCMOJb30BAHUEM  €CTECTBEHHOHAYYHBIX,  MaTEMAaTHYECKUX U
TEXHOJIOTHYECKUX MOJCIICH.

3HATD:
(bU3UYECKYIO CYIIHOCTh SIBJICHMM U TMPOIECCOB, OCHOBHBIC (DU3UUYECKUE
3aKOHBI M MOJICIIH VISl PEIICHUS 3a71a49 B IPO(PECCHOHATBLHOMN ACATSILHOCTH.

YMmeTh:
OCYIIECTBJISTh KPUTUYECKHM aHAIU3 TPOOJEMHBIX CHUTYyallMii Ha OCHOBE
CUCTEMHOTO IMOAX0/1a.

Baangern:

HaBBIKAMUA M3MEPEHUN KOJMYECTBEHHBIX XapPaKTEPUCTHK HCCIEAYEMBIX
OOBEKTOB M SBJICHWI; HAaBBIKAMHM HCIIOJIb30BAHUS MATEMaTUYECKOTO aHalu3a U
MOJICTMPOBAHUS MPU AITOPUTMHU3ALUN HHXKEHEPHBIX (TPEeIMETHO-MPO(YUIBHBIX)
3a]a4 U BbIpa0aThIBaTh CTPATETHIO ICHCTBUM.



3. O6beM AUCIUTIIUHBI (MOITYJIs).
3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OOmrast TPyAOEMKOCTh IUCHHIUIMHBI (MOIyJisa) cocTaBiusier 9 3.e. (324
aKaJIeMUYECKHUX yaca(oB).

3.2. O0bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paboThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBUSX,
IIPU MPOBEJICHUN YUEOHBIX 3aHITHI:

KomnndecTBo vacos
Tun yueOHbIX 3aHATHI Beero Cemectp
Nel | No2 | Ne3
KonrakTHas paboTa Ipu NpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 168 | 56 56 56
B tom uucne:
3aHATHSA JIEKIIHOHHOTO THIIA 96 32 32 32
3aHATHSI CEMUHAPCKOTO THUIIA 72 24 24 24

3.3. O0beM AUCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATEIbHON padOThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
nearoru4eckuMu paboTHUKaMH U (WJIH) JIUIAMU, TIPUBJICKAEMBIMHU K pealn3aliu
oOpa3oBaTeNbHOM  MpPOTPpaMMbl  HA  HHBIX  YCJIOBHSX, TP  MPOBEIACHUU
MPOMEKYTOUYHOM aTTeCTalu cocTaBisieT 156 akagemuueckux yaca (0B).

3.4. Ilpu o0yyeHuu 1Mo MHAUBUIYATILHOMY Y4€OHOMY IJIaHYy, B TOM YKCIIE IPH
YCKOPEHHOM OOyYE€HUHU, 00BhEM TUCHMIUIMHBI (MOIYJSI) MOXKET OBITh peaTn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOoThl 00y4aronIuxcs, a Takke B Gpopme
KOHTaKTHOM paboThl OOyYaromuxcsl C TMeAarornyecKuMu pabOTHUKAMH M (WJIN)
JUIAMH, TPUBJIEKAEMBIMH K peanu3aliy 00pa3oBaTEIbHON MpOrpaMMbl HAa MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALMH.

4. ConepxaHue JUCUUIUIAHBI (MOAYJIS).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE
n/m

1 [PA3JIEJI 1. MEXAHUKA Tema 1. ®usuueckas KapTuHa MUpa. DKCIIEPUMEHT B (hU3HKe
PaccmarpuBaemMBbie BOIIPOCHI:

- MpeaAMET U 3a7a9u (PU3UKH;

- (1)I/I3I/I‘ICCKI/I€ TCOPUU U NPECACIIbI UX MIPUMEHUMOCTH;

- MECTO DKCIIEPUMEHTA B PH3HKE,
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- OIIMOKN UMEPEHUH, METOABI 00pabOTKH Pe3yIbTaTOB N3MEPEHUI;
- METO/IbI IOCTPOEHUS TPAHKOB 110 Pe3yJIbTaTaM U3MEPEHUI.

PA3JIEJI 1. MEXAHUKA Tema 2. KunemaTuka nocTynaTeabHOIO JIBUKEHUS
PaccmaTpuBaemble BOIIPOCHI:

- KHHEMaTHKa: OCHOBHbIE TIOHSTHUS, CUCTEMBI OTCUETA;

- IBIDKCHUE T10 TPSIMOM: CPeHssl CKOPOCTh U CPEJHEES YCKOPEHHE;

- MTHOBEHHA JIMHEHHAsI CKOPOCTh, MTHOBEHHOE JIMHEWHOE YCKOpEeHHe, (PU3NIECKU CMBICI IIPOU3BOIHOM;
- MPOHACHHBIN MyTh KaK HHTETPAJ OT CKOPOCTH, PU3HMIECKUI CMBICT HHTETpaa;

- ypaBHEHM KHHEMAaTHKN PaBHOIIEPEMEHHOTO JIBI)KCHHE 110 IIPSIMOH.

PA3AEJI 1. MEXAHUKA Tema 3. Kunemaruka npocTpaHCTBEHHOI'O U BPALLIATEIILHOTO

JABHKCHUA

PaccMarpuBaeMble BOIIPOCHL:

- IPOCTPAHCTBEHHOE (KPUBOJIMHEHHOE) IBUKECHHE TOUKH;

- CTETIICHU CBOOO/IBI;

- NCTIOJIb30BAHHE BEKTOPOB B (DHM3HKE;

- IOJIOJKEHHE, PAANYC-BEKTOP, CKOPOCTb U YCKOPEHHE KaK BEKTOPBI;
- HOPMAJIBHOE U TAaHT€HIMAIbHOE YCKOPEHHUE;

- OCHOBHBIE YPABHEHUS KHHEMATHKH [TOCTYNATEIbHOTO ABHKEHHUS;
- KHHEMATHKa BPaIaTeJIbHOTO ABUKECHUA: MTHOBEHHAS YTIIOBasi CKOPOCTh M MTHOBEHHOE yTJIIOBOE
YCKOPEHHUE, UX CBA3b C JIMHEUHON CKOPOCTBIO U YCKOPEHUEM;

- IOHATHE aKCHAIBHOTO BEKTOPA;

- YpaBHEHHs KHHEMAaTHKH PABHOIEPEMEHHOI'O BPALICHHUS.

PA3JIEJI 1. MEXAHUNKA Tewma 4. 3ak0oH coXpaHEHMsI UMITYJIbCA

PaccmaTpuBaemble BOTIPOCH:

- HHEpIHAIbHBIE CHCTEMbI OTCUETa U MepBhIi 3akoH HbioToHA;
- BTOpo#i 3akoH HrloTOHa;

- Macca, UMITYJIbC, CHIIA;

- ypaBHEHHE TMHAMHUKH JIBMXECHUS] MAaTEPUAILHOMN TOUKH;

- TpeTuii 3akoH HproTOHA;

- 3aKOH COXPaHEHUS UMITyJIbCa Ul MaTepHaIbHOI TOUKH;

- IEHTP MAacc CHUCTEMBI MaTepPHaIbHBIX TOYEK;

- 3aKOH COXPaHEHUS UMITyJIbCa [l CHCTEMBl MaTepHajIbHBIX TOUEK;
- CHJIa YIIPYTOTO CXKAaTHUA NPYKUHBL;

- 3aKOH BceMupHoOro TATOTeHUS;

- LEHTP TSDKECTH;

- CUJIBI TPEHHUS U CONPOTUBIICHUSL.

PA3JIEJI 1. MEXAHUKA Tewma 5. 3akoH coxpaHeHHs] MEXaHUYECKON SHEPTUH
PaccmarpuBaemble BOIPOCHI:

- paboTa nepeMeHHOM CHJTBI;

- MOIIHOCTb;

- KHHCTHYCCKas DOHEPI U MaTepPIaJ'H:-HOﬁ TOYKH,

- [oJIe CHJI;

- KOHCEPBAaTHBHBIC 1 HEKOHCEPBATHBHBIE CUIIBL, TIPIMEPBI;

- (hu3MUeCcKUil CMBICJI KPUBOJIMHEHHOTO MHTETPAa;

- OTEHIUAJIbHAS SHEPTHS;

- OTEHIUAJIbHAS SHEPTHS B TIOJIE CHIT TSKECTH;

- riepBasi, BTOpasi U TPEThsI KOCMUYECKHE CKOPOCTH;

- HOTEHIUAJIbHASL SHEPTHUS YIIPYyro 1eGOpMUPOBAHHOI PYKUHEL;

- 3aKOH COXPaHEHU IIOJHOW MEXaHWYECKOH SHEPTUH B MOJIE MOTSHIMAIBHBIX CHIL;
- CBSI3b MEXy CUJION M TIOTEHIIMAJIILHOW SHEPTHEH.
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PA3JIEJI 1. MEXAHUKA Tema 6. /IBukeHne B HEMHEPIMAIBHBIX CHCTEMaX OTCYETa
PaCCManI/IBaeMI:Ie BOIIPOCHI:

- IPUHIUIT OTHOCUTECJILHOCTH U HpeO6pa3OBaHI/IH Fanunea;

- HCUHCPUHAJIbHBIC CUCTEMBI OTCUETA,

- CHUJIbI UHCPIUH,

- IEHTPOOCIKHAS CHJIA;

- IPUMEPHI CUJI THEPLIUU B TPAHCIOPTHBIX CHUCTEMAX.

PA3AEJI 1. MEXAHUKA Tema 7. Di1eMeHThI peNIITUBUCTCKON MEXaHUKH

PaccmarpuBaeMble BOIIPOCHL:

- MOCTyIaThl DWHIITEHHa,

- IPOCTPAHCTBO U BPEMS;

- COKpalCHUEC AJIMHBI U 3aMCJICHUC BPEMCHU B ABWIKYIIUXCA CUCTEMaxX OTCUCTA,

- OTHOCHUTEJIEHOCTh OJJHOBPEMEHHOCTH;

- npeobpazoBanus JlopeHna;

- PEISTUBUCTCKUI UMITYJIBC;

- B3aHMOCBSI3b MaCChl U QHEPTUH;

- OKCIIEPUMEHTAJBbHbIC TIOATBEPXKICHUS CIIeHanbHON Teopur oTHOcuTenbHOCTH (CTO).

PA3JIEJI 1. MEXAHUKA Tema 8. /IlunaMuka BpamaTteabHOTO JBUKEHUS TBEPJOTO Telia
PaCCManI/IBaCMLIe BOIIPOCHI:

- MOMCHT UHCPU U,

- reopema Illrelinepa;

- MOMCHT CHJIBbI;

- MOMCHT UMITYJIbCA,

- OCHOBHOM 3aKOH JMHAMHUKH BPAlllaTeIbHOIO JBUKEHHUS B CIy4ae CUCTEMBbI TOUEK U B cllydae TBEPIIOTO Tena;
- KUHETUYCCKas OHEPIrusd TCjia IPHU BpallaTCIIbHOM JABUKCHUU,

- 3aKOH COXpaHCHUA MOMCHTA UMITYJIbCA,

- CHJIa TPCHUA KaYCHUS;

- IOHATHUE O TUPOCKONAX;

- IOHATHUE O CJIOKHOM JABUKCHUU TBEPAOTO TEia.

PA3JIEJI 1. MEXAHUNKA Tema 9. Ynpyrue cBoiicTBa TBEpABIX U JKUIKUX CPEJL
PaccmarpuBaemble BOIPOCHL:

- yIpyrue HanpsbkeHus: 1 gehopMaliy B TBEPJOM Telle;

- 3aK0H ['yka;

- MoayJb FOHra;

- koa¢purment [lyaccona;

- 00IIKe CBOMCTBA KUAKOCTEH U Ta30B;

- CTallMOHAPHOE TEYEHNE NACAITBLHOMN KHUIKOCTH;

- ypaBHEHHE HETIPEPbIBHOCTH;

- ypaBHeHue bepHyinu.
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PA3JIEJT 1. MEXAHHKA Tema 10. Mexanuueckue KojaeOaHHUs

PaccmarpuBaemble BOIPOCHI:

- IEPHOINIECKHE TIPOIIECCHI;

- FapMOHHUYECKHUE KOJIeOaHMUs;

- MasITHUKH;

- ypaBHEHHE CBOOOIHBIX HE3aTYXaIOIINX MEXaHUUECKHH KOJIe0aHUH U ero peneHue;
- aMIUIMTY/a, 9acToTa U (asza KojedaHuii;

- BHeprust KojeOaHui;

- ypaBHEHHE CBOOOTHBIX 3aTyXalONINX MEXaHUIECKUH KONeOaHNI U €TO PEeIIeHHE;

- XapaKTEePUCTUKH 3aTyXalOMKX KoJIeOaHui;

- IPUMEPBI KOJIeOATENBHBIX CUCTEM B MEXaHUKE M TEXHUKE.
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11 |PA3AEJI 1. MEXAHUKA Tema 11. Mexanudeckoe BOTHOBOE JIBIKeHUE. D ekt
Homnepa
PaccmaTpuBaemble BOIIPOCHI:
- BOJTHOBOE JIBIKCHUE;
- IUIOCKasi TapMOHHMYECKasi BOJIHA,;
- IOHSTHE O MPOIOJBHBIX U TOIEPEYHBIX BOJIHAX;
- AJIMHA BOJIHBI, BOJIHOBOE YHCIIO, (pa30Basi CKOPOCTH;
- ypaBHEHHE BOJIHEI;
- OJHOMEPHOE BOJIHOBOE ypaBHEHHE;
- YIPYyTHe BOJHBI B ra3ax >KUIKOCTAX M TBEPIbIX Telax;
- QIIEMEHTHI aKyCTHKHY;
- 3¢ dexr JJomnepa.
12 |PA3JIEJI 2. MOJIEKVYJISIPHASA ®U3MKA U TEPMOJIMHAMUKA Tema 12.
MOJ'IGKy.]'IHpHO-KI/IHeTI/ILIGCKaH TCOPHUA Ia30B
PaccMarpuBaeMble BOIPOCHL:
- HJIeaJbHBIN Ta3;
- TeMIIepaTypa U BHYTPECHHSIS SHEPrHs rasa;
- OCHOBHOE YpaBHEHHE MOJICKYJIIPHO-KHHETHYECKON TEOPUH;
- ypaBHEHHE COCTOSHUS UICaJIBHOTO ra3a;
- TUIIOTE3a O PaBHOpACHPENCICHHN YHEPIHH 10 CTETICHIM CBOOOIBI;
- bapomerpuueckas hopmyna u pactnpenencaue bonbimana.
13 |PA3JIEJI 2. MOJIEKVYJIAAPHASA ®U3MKA 1 TEPMOJIMHAMMUKA Tema 13. IlepBoe
Ha4aJI0o TCPMOAUHAMHUKN
PaccmarpuBaemble BOIPOCHL:
- IapaMeTphl U (PYHKLIUH COCTOSHUS;
- TEPMOJJMHAMHYECKOE PABHOBECUE U TEMIIEpaTypa;
- KBa3HCTaTHYECKHE IIPOLIECCHI;
- U30XOPHBIH, N300apHBINA, H30TEPMUYECKHUIT IPOLIECCHI;
- IEpBOE HAYaJI0 TEPMOANHAMHUKHY;
- U3MEHEHHEe BHYTPEHHEH 3Hepruu, paboTa rasa;
- TEIJIOEMKOCTb;
- TCTIJIOEMKOCTHU MTPU TOCTOSTHHOM JIaBJICHUU U 061>eMe;
- MOJIApHad U YACJIbHasA TCIIIOEMKOCTHU,
- ypaBHeHHe (Teopema) Maiiepa;
- anMabaTHYeCKH MpoLecc;
- MOJIMTPONINYECKHH Tpoliece (TIPOIECcC ¢ MOCTOSHHOM TETIIOEMKOCTEIO);
- IMarpaMMBbl TEPMOJIMHAMHYECKUX IIPOLIECCOB B KOOPANHATAX JIaBIEHHE — 00bEM;
- IOHSTHE 00 OTKPBITHIX TEPMOAMHAMUYECKUX CHCTEMaX, XMMHUUECKHI TTOTEHIIHAI.
14 |PA3AEJ 2. MOJIEKYJIAAPHAA ®U3NKA U TEPMOJUHAMMUKA Tewma 14. Bropoe

Ha4aJI0o TCPMOAUHAMHUKN

PaccmarpuBaemble BOIPOCHI:

- mpeoOpa3oBaHKe TEIUIOTH B MEXaHUIECKYIO PaboTy;

- oOpaTtuMBbIe M HEOOpAaTUMBIE TIPOLIECCHI;

- TETJIOBBIC MAIINHBI ¥ UX KO3((QUIIMEHT TOIE3HOTO JISHCTBHS;

- IPUMEPHI TEIUIOBBIX MAIINH;

- ki1 KapHo u ero ko3¢ GHIMeHT 1MoIe3HOTo AeHCTBHS;

- BTOPO€ Hauano TepMOANHAMUKY;

- DSHTPOMHUS;

- IOHATHE O CTATUCTUYECKOM TOJKOBAaHHHM 3HTpoINH, popmyna bonpiimana, cTpena BpeMeHH;
- IUarpaMMBbl TEPMOJIUHAMHYIECKUX IPOIIECCOB B KOOPANHATAX TEMIIEPATypa — SHTPOIHSI.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

15

PA3AEJI 2. MOJIEKVYJIIPHAA ®U3UKA U TEPMOJNHAMMUMKA Tema 15. ®azoBble
[peBpalIeHUs

PaccmarpuBaeMblie BOpoCHI:

- YpaBHEHHE COCTOSHUS PEaIbHOTO rasa;

- B3aMMO/ICHCTBHUE MEXKIY MOJIEKYIaMU;

- ¢u3Kndeckoe npeacTaBiIeHue O (pa3oBbIX IEepexoax;

- ypaBHenue Knaneiipona-Knaysuyca;

- KOJINYECTBEHHBIE XapaKTEPUCTHKH (ha30BBIX MEPEX00B (yAeNbHAS TEIUIOTA IUIABICHUS, Tapo0oOpa30BaHUs,
H JIpyTHe);

- (ha30BBIE TIEPEXOABI IEPBOTO M BTOPOTO POJIa, IPUMEPEI;

- (pasoBBIC AHATPAMMET;

- TpOMHas TOUKA.

16

PA3JIEJI 2. MOJIEKVYJISIPHA A ®U3UKA U TEPMOJNHAMUKA Tema 16.

ArperaTHLIe COCTOAHUA BEIICCTBA

PaccMarpuBaeMble BOIPOCHL:

- IOHATHE O CTPOCHUH )KUAKOCTH, IEPECKOKH U BPEMEHA OCEIJION JKH3HN MOJICKY;
- CTPYKTypa TBEPABIX Tell, aMOp(HBIEC M KPUCTAIUTMUECKHE TBEPBIE TENa;

- KpUCTaJUINYECKas PEIIeTKa;

- 3aBUCHMOCTH CBOWCTB BEIIECTBA OT THIIA KPUCTAIUINIECKON PEIICTKH;

- OHATHE O JIeeKTaxX KPUCTAIIHIECKON PEIIETKH.

17

PA3JIEJI 3. DJIEKTPOMAT'HUTHOE IIOJIE Tema 17. Dnexktpudeckoe 1ojie B BAKyyMe

PaccmarpuBaeMble BOIIPOCHL:

- 3ak0H Kynona;

- HaIIPSHKEHHOCTD AJIEKTPOCTATHUECKOTO MOJIS;

- CHJIOBBIE JINHHU;

- IPUHINN CYNIEPHO3UIIH;

- paboTa 1o TepeMEeNIeHHUIO 3apsia, MOTSHIINATIbHA SHEPT U OIS
- OTEHIUAJ IEKTPUUECKOTO ITOJIS;

- IIEKTPUUYECKOE TT0JIE€ AUTIOJS;

- TUTIOJb BO BHEIIHEM 3JICKTPUYECKOM IOJIE.

18

PA3JIEJI 3. DJIEKTPOMAT'HUTHOE IIOJIE Tema 18. Llupkymnsius u NoTok

HAIIPSPKCHHOCTHU SJICKTPUUICCKOT'O IOJIA

PaccmarpuBaembie BOIIPOCHL:

- TeopeMa 0 HUPKYJISIINH HaNPsDKEHHOCTH 3JIEKTPHUYECKOTO TIOJIS;

- CBA3b HANPSKEHHOCTU U MOTEHIINATA.

- SKBUIIOTEHIMAIbHbIE IOBEPXHOCTY;

- IOTOK BEKTOPHOT'O TI0JIS U €T0 (PM3MIECKUH CMBICT;

- reopema ["aycca B nHTerpansHO# Gopme;

- MpUMEHEeHHe TeopeMsl ['aycca s pacueTa HapsHKEHHOCTEH AIeKTPHYECKIX TTOJIeH.

19

PA3/IEJI 3. DJIEKTPOMAI'HUTHOE I1OJIE Tema 19. Dnextpuyeckoe noiie B

AUDJICKTPUKE

PaccmarpuBaemble BOIPOCHI:

- NOJISIPU3ALUS TUIJIEKTPUKOB, MEXaHM3MBbI MOJISIPH3aLIUH;

- BEKTOP IEKTPUUECKOTO CMELIEHHs! (MHAYKIHS 3JIEKTPUIECKOTro 0JIs);
- Teopema ["aycca JJ1s1 SJIeKTPOCTaTHIECKOTO MOJIS B AUIICKTPHKE;

- IMJIEKTpUYecKast IPOHUIAEMOCTD BEIECTBa;

- SJIEKTPUUYECKOE TOJIE€ B OJHOPOIHOM TUIIEKTPUKE;

- IOHATHE 00 BIEKTPETaX M CETHETONIEKTPUKAX;

- TIOHATHE O The303(PeKTe.

20

PA3AEJI 3. DJIEKTPOMATI'HUTHOE IIOJIE Tema 20. ITpoBOAHMKY B 3JEKTPUYECKOM




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

I10JIC

PaCCManI/IBaeMI:Ie BOIIPOCHI:

- IPOBOAHUKU B DJICKTPUICCKOM II0JIC;

- 3J'IeKTpOéMKOCTI> IMPOBOAHUKOB U KOHJACHCATOPOB;

- JJICKTPOEMKOCTDb ITPU MapauICJIbHOM U IMOCJICA0BATCIIbBHOM COCAUHCHNUAX KOHACHCATOPOB,
- QHCPI'UA 3apsPKEHHOI0 IMMPOBOAHUKA, KOHACHCATOPA,

- DHEPTUA IJICKTPUIECKOIO TI0JIA;

- 00beMHas IIOTHOCTh OHEPTUH DJIEKTPUICCKOTO I10JIA.

21

PA3EJL 3. DJIEKTPOMAT'HUTHOE IIOJIE Tema 21. ITocTosiHHBIN TOK

PaccMaTpuBaeMbie BOIPOCH:

- CHJIa TOKA, MJIOTHOCTh TOKA;

- ypaBHEHHE HENPEPHIBHOCTH IS INIOTHOCTH TOKA;

- 3akoH OMa B MHTErpajibHOM (hopMe AJIst OTHOPOTHOTO ydacTKa LIeIH;
- IIEKTPUUYECKOE CONPOTUBIICHHE;

- 3akoH Oma B nuddepeHmansHoi Gpopme;

- 3aKk0H [[xoyns-Jlenna;

- IIEKTPOJBIDKYIIAS CHJIA HCTOYHUKA TOKA;

- 3akoH OMa JiJIsl HEOTHOPOIHOTO YYacTKa ST,

- paBUJIa COCAMHEHMUS SJIEMEHTOB DIICKTPHUYECKOM 1eTH (COMPOTUBIICHHUS, UICTOYHUKH TOKA);
- mpaBuna Kupxroda.

22

PA3JIEJI 3. DJIEKTPOMAT'HUTHOE IIOJIE Tema 22. MarauTtHoe 1ojie B BaKyyMe

PaccmarpuBaeMble BOIIPOCHL:

- ICTOYHUKH MarHUTHOTO IOJIS;

- MarHUTHBII MOMEHT KPYTOBOTO TOKA;

- BEKTOp MarHUTHOM WHIyKINH;

- IPUHINN CYNIEPHO3UIIH;

- CHJIOBBIE JITHUW MarHUTHOTO TI0JIS;

- 3ak0H buo-Casapa-Jlannaca,

- MarHUTHOE T10JI€ IPSIMOTO TOKA, MAarHUTHOE T10JIE B IIEHTPE KPYrOBOTO TOKa;
- MarHUTHOE TIOJIE ABMXKYIIETOCS 3apsiia;

- 3aK0H AMIIepa;

- CHJIa B3aUMOJICHCTBUSA IBYX HPSAMBIX NTAapaJUICIbHBIX IIPOBOAHUKOB,
- cuna Jlopenia;

- IBIDKEHHUE 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE;

- YCKOPUTEJNH 3apsHKEHHBIX YaCTHII.

23

PA3JIEJI 3. QJIEKTPOMATHUTHOE IIOJIE Tema 23. LlupKymsius 1 MoToK

MAar"HuTHOTO I10JIA

PaccmarpuBaembie BOIPOCHI:

- TEOpEMa O LMPKYJIALMU BEKTOPAa MATHUTHON MHAYKLIUU;

- IPUMEPHI IPUMEHEHUS TEOPEMBI;

- BUXPEBOM XapaKTep MarHUTHBIX IOJE;

- MarHUTHBIN TTOTOK;

- TeopeMa ["aycca 111 MAarHUTHOTO TIOJIS;

- paboTa 1O MepEeMENICHUIO TPOBOHNKA C TOKOM B MarHUTHOM IIOJIE.

24

PA3IEJI 3. SJIEKTPOMATHUTHOE T1OJIE Tema 24. MaruutHbie CBOMCTBA BEIIECTBA

PaccmarpuBaeMbie BOIIPOCHL:

- adpdexr Xoira;

- HAMarHM9eHNE MarHeTHKOB;

- HAIPSDKEHHOCTh MarHUTHOTO TOJISL;
- MarHWTHAas IPOHHUIAEMOCTB;

- Knaccu(pUKanus MarHETHKOB,;




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE
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- (eppomarueTHzM.
25 |PA3JAEJI 3. DJIEKTPOMAT'HUTHOE TIOJIE Tema 25. DieKTpoMarHuTHas HHIYKIIHS
PaccmarpuBaeMblie BOpOCHI:
- SIBJIGHHUE DJICKTPOMAarHUTHOM MHIYKIUH, 3aKkoH Papanes;
- npaBuio JleHua;
- BUXpeBBIE TOKH (TOKH DyKO);
- CAMOMHIYKIIHS;
- 3akoH Dapazes A1 CAaMOMHAYKIINH;
- HHIYKTUBHOCTH COJICHOH/IA;
- OKCTPATOKH CAMOWHTYKIIUH ITPY 3aMbIKAHUH U Pa3MbIKaHUH LETIH;
- sIBJICHHE B3aUMHOW MHAYKIHMH, TpaHchopMaTop;
- SHEprus MarHUTHOTO T0JIS;
- TOK CMEIICHUS;
- cucTeMa ypaBHeHMI MakcBeslia B MHTerpaibHON opMe 1 Pu3nuecKkuii CMBICI BXOISIINX B Hee
YpaBHEHH.
26 [PA3/IEJI 3. DJIEKTPOMAI'HUTHOE I1OJIE Tema 26. Dnekrpudeckue KojiedaHus
PaccmaTpuBaemble BOIIPOCH:
- cBOOOHBIE U 3aTyXaloIUe KoJeOaHNs B HIEKTPUUECKOM KOJIeOaTeIbHOM KOHTYPE;
- ypaBHEHHE BBIHYKICHHBIX KOJIeOaHUI B DJIEKTPHYECKOM KOJIe0aTeIbHOM KOHTYPE U €T0 PelleHHE;
- PE30HAHC 110 TOKY U HAIPSKEHHUIO;
- MOHATHUE O CIOKCHUU KoJieObanuii (Ouenus, hurypsl Jluccaxy);
- [IEPEMEHHBIN TOK.
27 |PA3JIEJI 4. OIITUKA Tema 27. DnekTpoMarHuTHasi BOJHA
PaccmaTpuBaemble BOTIPOCH:
- JJIEKTPOMAarHUTHBIE BOJIHBI KaK CIEACTBUS U3 YpaBHEHUI MakcBea;
- onbIThI ['ep1ia;
- IKaJIa JIEKTPOMarHUTHBIX BOJIH;
- CKOPOCTb, 3HEPTHsl, HHTEHCUBHOCTH 3IEKTPOMArHUTHOH BOJIHBI,
- INIOTHOCTb IIOTOKA HEPTUU IEKTPOMATHUTHON BOJIHBI, BEKTOp YMoBa-IloiiHTHHra;
- 3JIEMEHTHI T€OMEeTPUIECKOI ONTHKH;
- IOJTHOE BHYTPEHHEE OTPaskeHHE.
28 |PA3JIEJI 4. OIITUKA Tewma 28. UnTepdepenius ceTa
PaccmaTpuBaemble BOTIPOCH:
- KOTepPEHTHOCTb BOJIH;
- nHTEep(depeHIns BOJIH;
- CTOSTYNE BOJIHBI;
- nHTep(EPEHITNs CBETA;
- CXEeMBI [TOJTy4eHHs HHTeppepeHIIMOHHOH KapTHHEI (MeTox FOHTa, 3epkana @penens, ounpuzma Openens);
- uHTepdepeHIrs B TOHKUX IUICHKAX U B KIIMHE,;
- konba HproToHa;
- nHTEp(EPOMETPHI, MPUMEHEHHE HHTEPPEPCHIINH.
29 |PA3JIEJI 4. OIITUKA Tema 29. ludpakius ceeTa
PaccmaTpuBaemble BOIIPOCHI:
- IOHATHE O TU(PPAKINH FNEKTPOMArHUTHBIX BOJIH;
- npuHuun ['toiirenca-@penens;
- meTo1 30H Openens,
- mudpaknus OpeHerns Ha MPOCTEHITNX Iperpaaax;
- 30HHAs IUTACTHHKA.
30 |PA3JEJI 4. OIITUKA Tema 30. udpakius cBeTa Ha IEPUOAUUECKUX CTPYKTYpax

PaCCManI/IBaeMLIC BOIPOCHI:




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE
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- mudppaknus PpayHrodepa Ha OJHON U ABYX HICTIAX;

- aupaKIHOHHAS PEIICTKA;

- IpeCcTaBlICHHUE O ronorpaduu;

- audpakuusi pEeHTICHOBCKUX JTyUueil Ha KpUCTAUTHYECKOH peliéTke, ycnosue Bybba-bparra.
31 |PA3AEJI 4. OIITUKA Tema 31. [Tonspuzanus cBeTa

PaccmaTpuBaembie BOIPOCH:

- mossipu3anyst, GopMa U CTENEeHb MOMAPU3aINN MOHOXPOMATHIECKUX BOJIH;
- OJTy4eHHE ¥ aHAJIN3 TNHEHHO-TIOJIIPU30BAHHOTO CBETA, MOJISIPOUBL;

- 3aK0H bprocrepa;

- 3ak0oH Masroca;

- IBYJIy4YeTpesOMIICHHE B KpHCTa/UIaX (ONTHYECKas aHU30TPOIHS);

- IpUMEPLI NPUMCHCHU NOJIApHU3allUM B HAYKC U TCXHUKEC.

32

PA3JIEJI 4. OIITUKA Tema 32. lucnepcus cBera

PaccmarpuBaeMble BOIIPOCHL:

- IUCIIEPCHS CBETA;

- JJIEKTPOHHAS TEOPHSI AUCIIEPCHU CBETA;

- (ha3oBas ¥ TPYNIIOBAst CKOPOCTH BOJIH;

- MIOTJIONIEHHE M PACCESHHUE CBETa,;

- 3akoH byrepa-Jlambepra;

- 3aKoH Panes;

- 3JIeMEHTHI TEOPUH ONTUYECKUX UHCTPYMEHTOB.

33

PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 33.
KopnyckynsspHO-BOJIHOBOW Jyalnu3m

PaccmarpuBaeMbie BOIIPOCHL:

- IapaJ0KChl KIaCCHYECKON (QU3HKY;

- BHEITHUH (poTod(hdeKT;

- ypaBHeHHe DUHIITeHHA 171 PoTorddeKTa;

- UMITyJIIbC (POTOHA;

- a¢pdpexr Komnrona;

- IaBJeHHE CBETa, OIbITH JleOeneBa.

34

PA3JIEJI 5. KBAHTOBASA 1 CTATUCTUYECKAS ®U3UKA Tema 34. BoinHoBbIE

CBOlCTBa MHKPOYaCTUIL

PaccmarpuBaembie BONPOCHI:

- onbIThI J{pBUCcoHa u J>xepmepa;

- runoresa Jie bpoiins;

- MTU(paKIus MEKPOYACTHII;

- IpUHIMN HeonpeaeneHHocTH [ eiizenbepra.

- BOJTHOBaSI QYHKITHA, €€ CTATHCTHYECKUI CMBICI U YCIIOBUS, KOTOPBIM OHA JIOJDKHA YIOBIIETBOPSITH;
- ypaBHenue lllpeaunrepa;

- ypaBHenue peaunrepa st CTallMOHAPHBIX COCTOSTHUM;

- IBIKEHHE CBOOOTHOM MUKPOYACTHIIBI.

35

PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 35. Mukpoyactuiia

B IOTCHITMAJILHOM TI0JIE

PaccmarpuBaembie BOIPOCHI:

- KBAaHTOBAsI YacTUIa B OECKOHEYHO TITyOOKOH OJHOMEPHOH MTOTCHIUAILHOU SME;
- OJTHOMEPHBIH MMOTEHIIUATILHBIHN ITOPOT U Oapbep;

- TYHHENbHBIH 2 dekT;

- KBAaHTOBBIA TAPMOHHYECKUH OCIIMILIATOP.

36

PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3UKA Tema 36. KBanToBas
TEOpusl aTOMa BOAOPOJa




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

PaccmaTpuBaemble BOIPOCH:

- HMIIUPUYECKIE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaXx;

- hopmyna banbmepa;

- onbITHI Pesepdopaa no paccesiuto anbda-uactui;

- Teopus aToMa Bojiopoja 1o bopy;

- ctanoHapHoe ypaBHeHue lllpenunrepa st aToma BoIopoAa;
- YPOBHH HEPTHH BOJOPOIONIOJOOHOTO aToMa.

37

PA3JIEJI 5. KBAHTOBASA 1 CTATUCTUYECKAS ®U3UKA Tema 37. OpburtanbHblii

MOMCHT

PaccmaTpuBaeMblie BOIPOCHI:

- orepaTopbl (PU3MYECKUX BEJINUNH;

- BOJTHOBBIC (I)yHKLII/II/I 1 KBAHTOBBIC YHCJIaA,

- mpaBuiia 0TOOpA /I KBAaHTOBBIX IIEPEX0/IOB;

- onsIT lllTepHa u I'epnaxa, runoresa o CIuHE;

- COOCTBEHHBI MOMEHT UMITYJIbCA 3JICKTPOHA;

- npuHuun Ilaynuy;

- IPUHINI TOCTPOSHHS IEPHOANIECKOM TabInIa SIEMEHTOB.

38

PA3AEJI 5. KBAHTOBAS U CTATUCTUYECKAA ®U3UKA Tema 38. OcHOBBI

CTaTUCTHYECKON (DU3UKU

PaccMarpuBaemble BOIIPOCHL:

- IOZIXOJl CTATHCTUYECKOH (HHU3UKY;

- MHKPOCOCTOSIHHSL U MAKPOCOCTOSIHUS;

- BEIPOXKJICHHBIH ¥ HEBBIPOXKACHHBIN Ta3, YCIOBUE BBIPOKICHNUS;
- KJIACCUYECKUI HEBBIPOKJCHHBIN I'a3;

- pacnpeniesieHre MakcBesuIa 1o CKOPOCTSIM M SHEPTHSIM;

- CIIeACTBHA U3 pacipeneneHust Makcpera.

39

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKASA ®U3UNKA Tema 39. KBantoBsie

CTaTUCTHUKHU

PaccmarpuBaemble BOIPOCHL:

- JIEMEHTHI KBAHTOBOW CTAaTUCTHUKHU: (pepPMHUOHBI, OO30HBI;

- CHMMETPHYHBIE ¥ aHTHCUMMETPHYHBIE BOJTHOBBIE (DYHKIINY;

- pynkmus pacnpenenenus @epmu-Jlupaka;

- sHeprus Pepmuy;

- pynkmus pacrnpenenenus bose-DitHmTeiHa;

- IPEJENbHBIN TIepeX0]l KBAHTOBBIX PacpENeNeHUl B KITACCHYECKHE.

40

PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 40. KBantoBas

TEOPHUsI TEIUIOBOTO U3IIyUCHUSA

PaccmarpuBaemble BOIPOCHI:

- TEIUIOBOE M3IIyYeHHE;

- BBIBOJ] 3aKOHOB TEIUIOBOTO M3JTYUCHHsI HA OCHOBE pactipeaenceHus bo3e-DiHiTelina;
- (opmyna [Inanka u cneacTBUS U3 Hee,

- 3ak0oH Ctedana-bonbimana.

41

PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 41. DnemeHThI

KBAaHTOBOW TEOPHUH METAJIOB

PaCCManI/IBaCMLIC BOIIPOCHI:

- 30HHas TeOpusi TBép,HLIX TECJI;

- METAJUIBI, TUDJICKTPUKH, ITOJTTYITPOBOTHUKH,

- KBaHTOBas TCOPUA METAJIIOB, DJICKTPUUICCKUEC CBOMCTBA TBéleLIX TCII,

- 3aBUCUMOCTDH KOHIICHTpalun HOCHUTENCH 3apsaa B METAJUIaX OT TEMIICPATYPBI;
- CBEPXIIPOBOJIUMOCTb.
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

42

PA3AEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3NKA Tema 42. dusuka

IMMOJIYIIPOBOJHUKOB

PaccmaTpuBaemble BOIIPOCHI:

- COOCTBEHHAs! TPOBOAMMOCTD MOJIYIPOBOJHUKOB, JICKTPOHBI U IBIPKH;

- IpUMeCHast MPOBOJAUMOCTB ITOJTYTTPOBOAHUKOB;

- 3¢dexr Xouta B MOIYIPOBOTHHUKAX;

- 3aBHCHMOCTbD KOHIICHTPAIIMH HOCHTEJIEH 3apsa B HOJIYIPOBOJHUKAX OT TEMIIEPATYPBI;
- paboTa BEIX0Jla, KOHTaKTHAs PAa3HOCTb NOTEHINAJIOB;

- TEPMOAJICKTPUYECKHE SBJICHHS;

- KOHTAKTHBIC SBJICHHS B IIOJTYIIPOBOIHHKAX;

- IOJIyIPOBOJJHUKOBBIE PHOOPEL.

43

PA3JIEJI 5. KBAHTOBASA 1 CTATUCTUYECKAS ®U3UKA Tema 43. Ontuueckue

CBOMCTBA TBEPAbIX TCII

PaccMarpuBaeMble BOIPOCHL:

- a¢pdexr ITapka;

- 3¢ ekt 3eemana;

- (hOTOTIPOBOAMMOCTD;

- TFOMUHECICHIUS TBEPABIX TEIT;

- CBETOUOBI, (POTOPE3UCTOPHI, POTOIIIEMEHTHI, COTHEYHBIE OaTapeH.

44

PA3JIEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3UKA Tema 44. Jlazepsl u

BOJIOKOHHaAasA OIITHUKA

PaccmarpuBaeMble BOIIPOCHL:

- CIIOHTAHHOE U MHAYIHPOBAaHHOE H3JIyUeHHE;

- MHBEPCHAs HACEIEHHOCTh;

- ypaBHeHUs DUHIITENHHA 17151 ABYXYPOBHEBOU CUCTEMBI;
- 0COOCHHOCTH J1a3€PHOTO M3ITyUYEHHUS;

- OCHOBHBIC THIIBI JTa3€POB U X IPUMECHEHHE;

- ONITHYECKHE BOJIHOBOJIBI M OTITHYECKOE BOJIOKHO.

45

PA3JIEJI 6. DUSUKA ATOMHOI'O AJIPA 1 SJIEMEHTAPHBIX YACTUL] Tema 45.

Snpo aroma. PannoakTuBHOCTH

PaccmarpuBaemble BOIPOCHL:

- COCTaB aTOMHOTI'O sJpa,

- XapaKTEepUCTUKHU sIpa: 3apsil, Macca, JHEPTUS CBSI3U HYKIIOHOB;
- U30TOIIbI, 1/1306ap1,1, HU30TOHBI;

- MOJECJIM aTOMHOTIO sA/ipa;

- paAnOaKTUBHOCTD,

- BUABI U 3aKOHBI paIMOAKTUBHOT'O U3JIYyYCHUS.

46

PA3AEJI 6. PUSNKA ATOMHOI'O AIPA N OJIEMEHTAPHbBIX YACTUL] Tema 46.
SInepHsle peakuuu

PaccmarpuBaemble BOIPOCHI:

- SIepHBIC PEaKIUI: PEaKIHs SAPEHOTO IeIEeHNUs, LIETHAS SAepHas PeaKns;

- 3aKOHBI COXPAHEHHUS B SIAEPHBIX PEAKIUX;

- JeJICHUE s7ep;

- peaxiys CUHTE3a aTOMHBIX SIJIEp ¥ TEPMOSIIEpHAs peaKLus;

- (hu3nUecKre OCHOBHI SIJIEPHOI SIHEPTETHKH.

47

PA3JIEJI 6. DUSUKA ATOMHOI'O AJJPAU DJIEMEHTAPHBIX YHACTUL] Tema 47.

DneMeHTapHbIC YaCTHUIIBI ¥ PYHIAMEHTAIbHBIC B3aNMOICHCTBHS
PaccMaTpuBaemblie BOIPOCH:
- OCHOBHBIE KJIACChI DJIEMEHTAPHBIX YACTHIL;
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- YaCTHIIBI U AaHTUYACTHUIIBI;

- KBapKH, JIENTOHBI, YACTHUIIBI — IEPEHOCYUKHU B3aUMOICHCTBUH;
- BUJBI (DYHIAMEHTAIBHBIX B3aMMOICHCTBUI;

- TCOPUH B3aUMOCBSI3U (DYHIaMEHTAIBHBIX B3aUMOICHCTBUI.

48

PA3JIEJI 6. DU3UKA ATOMHOI'O AJIPA 1 SJIEMEHTAPHBIX YACTHL] Tema 48.

DneMeHTHl acTpOPU3UKH U IBOJONUS BeeneHHon

PaccMaTpuBaeMblie BOIPOCH:

- ICTOYHHUKH YHEPTUH 3BE31: IPOTOHHBIN IUKI beTe u npyrue siaepHble peakiny B 3BE31aX;
- DBOJIFOITUSA 3BE3 1,

- YepHBIE JIBIPHL;

- 3BOJIIOIIUA BCCHCHHOﬁ, TEMHas MaTepusd U TCMHasd SHEPrus BO Bcenennoii.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue n1abopatopHbix paboT / KpaTkoe coJep:KaHue

PA3/IEJI 1. Mexanuka. Kunemarnka u AMHAMHUKA [TOCTYNATEIbHOIO U BpAIaTEIbHOTO

JABHMXXCHUA

B pesynbTaTe BRIIOTHEHHS 1a00PAaTOPHOH pabOTHI CTYyJEHT OyIET 03HAKOMIICH C 3aKOHOMEPHOCTSAMH U
MOJTy4aeT HaBBIKH IIPOBEACHUS KOJIMUYECTBEHHBIX U3MEPEHNUH 10 3aKOHOMEPHOCTAM KHHEMAaTHK!
MOCTYNATENHHOTO U BPALIATEILHOTO JBMKCHUS; TMHAMUKE BPAIIATEIbHOTO JIBIKSHHMS, NCTIONB3YS ITOHATHS
MOMEHTa CHJIb; MOMEHTA HHEPLIUH; MOMEHTa UMITyJIbca, TeopeMoii l1ITeitHepa, OCHOBHBIM 3aKOHOM
JVMHAMMKH BPaIaTeIbHOTO JIBIKCHHUS

PA3JIEJI 1. Mexanuka. Yrpyrue cBOWCTBa TBEPABIX U XKHUJIKHUX Cpell: 3aK0oH ['yka

B pesynbrare BeImoHEHUS 1a00paTOPHON pabOThI CTYACHT OYIET O3HAKOMIIEH C 3aKOHOMEPHOCTSIMU 1
IMOJIY4Ya€T HaBBIKU MPOBEACHUA KOJIMYCCTBECHHBIX H3MepeHHﬁ IO ynpyrum CBOMCTBAM TBEPABIX TECJI,
TMHEHHOU 1 00BEeMHOM MeopMannu yupyrux Tel, 3akony ['yka

PA3JIEJI 1. Mexanunka. Mexanndeckne KoiaeOanus. MexaHn4ecKoe BOJTHOBOE JIBMKCHHUE
B pesynbTaTe BRIIOTHEHHS 1Ta00PATOPHOI paboThI CTYNEHT OyIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH 1
MOJTyJaeT HaBBIKH IIPOBE/ICHHS KOJIMYECTBEHHBIX U3MEPEHUH TapMOHNYECKIX MEXaHHMIECKNX KojaeOaHui,
KoJieOaHMsIM MasITHUKOB (CBOOO/IHbIE HE3aTyXalollue, CBOOOIHbIE 3aTyXalOIINe, BBIHYKICHHbIE KOJIeOaHHs)

PA3/IEJI 2. MonekynspHas (pU3MKa U TEPMOAMHAMUKA. Y PABHEHUE COCTOSTHUS

uJeanpHoro rasa. Msomnpoueccsl

B pesynbrare BeIMOTHEHHS Ta00PaTOPHOH pabOThI CTYACHT OYJET 03HAKOMJICH C 3aKOHOMEPHOCTSAMU U
MOJYy4YaceT HaBbIKU MPOBCACHUA KOJIMYCCTBECHHBIX I/IBMepCHI/Iﬁ IO YPABHCHUIO COCTOSIHUSA IJI O6paTI/IMI)IX u
HeOGpaTI/IMLIX IpoHeccoB, UCTIOJIb3YS 3aKOH ABOI‘aﬂpO; COCTOSAHHIO UICAJIBHOI'O ra3a, B 4aCTHOCTH, IJIA
M30XOPHOT0, N300apHOT0, H30TEPMHUYECKOT0, H309HTPOIUHHOTO (211abaTHOTO) MTPOLIECCOB

PA3JIEJI 3. DnexkTpoMarHuTHOE T0JIE. DIIEKTPUUECKOE TToJie B Bakyyme. 3akoH Kymona.
Hupkynsuusa v NOTOK HAPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJISL. DIEKTPUUECKOE MOJIE B

AUDJICKTPUKE

B pesynbrare BeIMOTHEHHUS Ta00PaTOPHOH pabOThI CTYACHT OYIET O3HAKOMIIEH C 3aKOHOMEPHOCTSAMH U
MOJTy4aeT HABBIKH MPOBEICHUS KOJIMUECTBEHHBIX H3MEPEHNH 110 3akoHy KyoHa, paccunThIBaTh
HaANPSHKEHHOCTD AJIEKTPOCTATHYECKOTO TIOJISI, UCTIOJB3Ys TpadndecKue MpeACTaBIeHUS - CHIIOBBIC JIMHUH U
SKBUIOTEH[UAJIbHBIE IOBEPXHOCTH - U MPUHIUI CYNEPIIO3ULINU; PACCMAaTPUBAETCS U PACCUUTHIBAETCS
HANPSKEHHOCTD AJIEKTPUUYECKOTO OISl TUTIOJIS; IO AIEKTPOEMKOCTSIM MPOBOJHUKOB U KOHJIEHCATOPOB,
SHEPruu 3apsLKEHHOTO KOHJIEHCATOPA; 110 pacyeTy dJIEKTPUUECKHX 1ierei Ha ocHOBe 3akoHOB Oma u JIxoyis -
Jlenna




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

PA3JIEJI 3. DaekTpoMarHuTHOE MoJie. DIEKTPHISCKUEe KoieOaHus: CBOOOIHbIC U
3aTyXaronuie KoJIEOaHHs B SJICKTPUYCCKOM KoJie0aTeIbHOM KOHTYPC, BBIHYXXICHHBIC
KoJIEOaHMS B SJICKTPHYCCKOM Koj1e0aTeIbHOM KOHTYPEC, p€30HaHC

B pesysbTaTe BEIIOIHEHUS 1a00PaTOPHO pabOTHI CTYIEHT OyAET 03HAKOMIICH C 3aKOHOMEPHOCTSIMHU U
HOJIy4aeT HAaBBIKK NIPOBECHHS KOJIMYCCTBEHHBIX H3MEPEHHUH 110 FAPMOHNYECKHM KOJICOAHUSIM B
JNEKTPHIECKOM KOHTYpE, pelliasi ypaBHEHHE KONeOaHHi U UCIIONb3YsI IIOHSTUS aMIUIUTY/IbI, YaCTOTHI U (ha3bl
KosrlebaHui, sHeprun Konebanuil. PaccmarpuBaroTcsi cBoOOIHBIE HE3aTyXaromue, CBOOOTHBIC 3aTyXaIOIIHe

PA3JIEJI 4. Onrtuka. Uarepdepennns crera. Judpaxuus ceta. Audpaxmus cBera Ha

MIEPUOANYECKUX CTPYKTYpax

B pesynbTate BeIOTHEHHS 1a00paTOPHOI pabOTHI CTYyJEHT OyIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMU 1
MOJTy4aeT HaBbIKH IPOBE/ICHHS KOJMYECTBEHHBIX U3MEPEHUIT 110 HHTEPPEPEHIINH, XapaKTePUCTHKaM
KOTePEHTHBIX BOJIH; 10 Ju(paKiny, UCIIOIb30BaHUIO pHuHIHIa [ tolirenca-Ppenernst, merona 30 Openens,
mudpakuus Openerst Ha npocTeHKMX nperpanax, Audppakuus OpayHrodepa Ha OJHON M JBYX ILEINSX,
JpakIMOHHOI pelieTKe; 1Mo NOoJsIpU3aliy, UCTIONIB3Ys 3aKOHBI bplocTepa n Maitoca Ha pumMepe
ONTUYECKUX CXEM, COACPIKALLUX ITOJIIPOUIBL

PA3JIEJI 4. Ontuka. [lonspuzanus ceeta. 3akoHsl bprocrepa u Maoca.

B pe3ynprate BRIIOTHEHUS Ta00paTOPHOH pabOTHI CTyIEHT OyIeT 03HAKOMIICH C 3aKOHOMEPHOCTAMU H
MOJYy4YacT HAaBbIKH MMPOBCACHUA KOJIMYCCTBCHHBIX I/ISMepeHI/Iﬁ XapaKTCPUCTHUK MOJIPU30BAHHOI'O CBETA,
MNPUMCHCHUIO 3aKOHOB Bp}OCTepa n Mairoca Ha NpuUMEPE UCIOJIb30BAHNS ONITUYCCKUX CXEM, COACPIKAIIUX
MOJIAPOU IBI.

PA3/IEJI 5. KBanrtoBas u craructuueckas gpusuka. KopnyckyasipHO-BOJIHOBOH Ayallu3M.

Buemnunii pororddexr

B pesynbTate BRIIOTHEHHS 1a00PATOPHOH paboThl CTYNEHT OyIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH 1
MOJTyJaeT HaBBIKH IIPOBEICHHS KOJMYECTBEHHBIX U3MEPEHHUH 10 3aKoHaM BHemIHeTo GoTodaddexra,
YpaBHCHHIO DWHIITEHHA, XapaKTepUCTHKAM (OTOHA
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PA3JIEJI 5. KBanToBas u cratuctudeckas ¢pusuka. KBantoBas Teopus TETIIOBOTO
u3nydenus. 3akonsl Kupxroda, Credpana-bonbiimana, cmenenus Buna. popmyna Ilnanka
" CJICACTBUA U3 HEC

B pesynbTaTe BBIIOIHEHHS 1a00OPATOPHOH pabOTHI CTYEHT OyleT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMH U
H0JIy4aeT HaBBIKU IIPOBEJICHUS KOTMYECTBCHHBIX M3MEPEHHUM 110 CIIEKTPAIbHBIM XapaKTepUCTHKAM TEILIOBOTO
W3JTy4eHUs, NCIoIb3y4 3akoHbI Kupxroda, Credana-bonsiimana u 3akoHBI cMenieHUs BuHa U1 cephIx Tel U
abCOJIOTHO YEpHOE TEJI0; MO3HAKOMUTCS C UCTIONb30BaHHeM (opmysrsl [1manka
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PA3JIEJI 5. KBanToBas u cratuctudeckas pusuka. Ousmnka mosynpoBoIHUKOB. IdPeKT
XoJuta B MOJTYNPOBOAHUKAX. 3aBUCHMOCTh KOHIICHTPAIIMHA HOCUTENIEH 3apsiia B

MOJIYITPOBOJTHUKAX OT TeMIeparypsl. PaboTa BbIXxoa, KOHTaKTHAs PA3HOCThH MOTEHITHAIOB
B pesynprarte BRIIOIHEHHUS T1a00paTOPHOI paboTHI CTYICHT OyAET O3HAKOMIIEH C 3aKOHOMEPHOCTSMH H
MOJTy9aeT HaBBIKU MPOBEICHNS KOTMYECTBEHHBIX H3MepeHHH 110 3¢ dexry Xomma
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PA3JIEJI 6. ®u3uka aTOMHOTO $iApa ¥ 2JEMEHTAPHBIX YacTull. Sapo aroma. SAnepHsie
peaxuuu

B PE3YIbTATC BBINIOJTHCHUSA na60paT0pH0171 pa6OTI)I CTYACHT 6yHCT O3HAKOMJICH € 3dKOHOMEPHOCTAMU U
MOJY4YaceT HaBbIKU MMPOBCACHUA KOJIMYCCTBCHHBIX I/IBMepCHI/Iﬁ AACPHBIX peaKHI/Iﬁ

[IpakTrueckue 3aHATHS

TemaTuka MPAKTUYCCKUX 3aHSATHI/ KpaTKoO€ COACPIKAHUC

PA3JIEJI 1. MEXAHUKA. KunemaTuka nocTynaTesibHOr0 U BpallaTeIbHOTO IBUKCHUS

B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT IMOJTYYacT HaBbIK PCUHICHUA 3a/1a4 11O IMMOHATHUIO
(1)I/I3I/I‘ICCKI/IX TCOpI/Iﬁ " NpCaAciibl UX NPUMECHUMOCTHU; MECTC DKCIICPUMCHTA B (1)I/I3I/IK€; OIIMOKAX H3M€peHPII>i,




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

MeToJ1a 00pabOTKH pe3yIbTaTOB U3MEPEHUH; METOAAX MOCTPOSHHS TPA(UKOB IO PE3YyNbTaTaM H3MEPEHNUH;
KHHEMAaTUKe IOCTYNaTeIbHOT0 U BPalllaTeIbHOTO IBUKECHUS

PA3JIEJI 1. MEXAHUKA. Iunamuka BpanaTeaIbHOTO IBUKEHUS TBEPAOTO Teaa. 3aKOH
COXpaHEHHUS UMITYJIbCa. 3aKOH COXPAHCHHSI MEXaHHUYECKOU SHEPTHH

B pe3ynbTaTe BBITOTHEHHS MPAKTHIECKOTO 3alaHMs CTYJCHT YIUTCSI Ha KOHKPETHBIX IPHMeEpax
pa3pabaThIBaTh aNTOPUTM U HAXOJUTh PEIICHNE 3aad 1o 3aKkoHaM HbI0TOHA, 3aKOHY BCEMHPHOTO TATOTCHUS,
3aKOHaM TPEHUST; 10 TMHAMUKE BPAIIaTeIbHOTO ABM)KEHHS, HCIONB3YsI TOHSATHS MOMEHTA CHJIbI; MOMEHTA
MHEPLUHI; MOMEHTA UMITyJIbCca, TeopeMy llITeliHepa, OCHOBHOI 3aKOH AMHAMHUKH BPAIIATEILHOTO ABHKCHHUS,
3aKOH COXPaHEHHS MOMEHTA UMITyJIbCca

PA3JIEJI 1. MEXAHUKA. DnemMeHTbI peISITUBUCTCKOM MEXaHUKHU

B pesynbraTe BHINONHEHHS IPAKTUIECKOTO 3a1aHMsl CTYJCHT OIpeeisieT He0OOX0AUMOCTh U IPaHHIIbI
MIPUMEHUMOCTH HOHATHH PETSITUBUCTCKON MeXaHUKH. 3HaKOMHTCS ¢ nocTynataMu CTO, OTHOCUTEIBHOCTBIO
OJTHOBPEMEHHOCTH M IpeoOpa3oBaHusMu JIopeHIia, a Takke co CIeACTBUSIMH npeodpa3zoBanuii JlopeHma:
COKpAIllEHUEM JUIMHBI M 3aMeIJICHHEM BPEMEHH B ABIDKYIUXCS CHCTEMAX OTCUeTa. BHUMaHue yaeneHo
HOHATHUAM PENATUBUCTCKOTO UMITYIbCa M B3aMMOCBSI3U MACChl U 3HEprun. IlomydaeT HaBBIKY peleHns 3a1a4
B CIIy4ae PENATUBUCTCKOrO JBM)KECHUS TENa

PA3JIEJI 1. MEXAHUKA. Ynpyrue cBoiicTBa TBEpABIX U )KUJIKUX Cpel: 3akoH ['yka.
YpaBHeHHE HENPEPBIBHOCTU. Y paBHEHUE bepHyinu

B pe3syinbraTe BBINOJIHEHUS IPAKTUYECKOTO 3aJaHKsl CTYACHT II0Jy4aeT HaBbIK PEIICHUS 3aa4 110 YIPYTUM
CBOMCTBaM TBEPABIX Tell, IMHEHHOW U 00beMHOIt nedopmaniuu ynpyrux tei, 3akoHy ['yka; ypaBHEHUSIM
HENpepBIBHOCTH U bepHymmu.

PA3JIEJI 1. MEXAHUKA. Mexanudeckue kojaebanusi. MexaHnuecKkoe BOJTHOBOE
newkenue. Dddext Jormiepa

B pe3ynprare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYIEHT ITOJy4yaeT HaBBIK PEIICHUs 3a1ad 110
TapMOHHYECKUM MEXaHHYEeCKUM KoJIeOaHUsIM, MasiTHUKAM, pelasi ypaBHEHHE KoJIeOaHN 1 UCTIONb3Ys
MOHSTHUS aMIUTUTYIbI, YACTOTHI U (ha3bl KoJIeOaHuii, SHepruu Kosiedanuii. PaccMaTpuBaroTcs CBOOOIHBIE
He3aTyxarolue, CBOOOAHbIE 3aTyXaloIue, BEIHYXKICHHbIE KoleOaHus, IBICHUE pe3oHaHca; 3¢ dekT Jomepa

PA3AEJI 2. MOJIEKVYJIAIPHAA ®U3UKA U TEPMOJNHAMMUKA. YpaBHenue
COCTOSIHUS UeaIbHOro ras3a. Msonpouneccol. bapomerpuueckas popmyna bosnbiimana

B pe3ynbTare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYICHT ITOJyYaeT HABBIK PEIICHHUS 33139 110
YPaBHEHHIO COCTOSIHUS JIISl OOPATHMBIX H HEOOPATHMBIX IPOIIECCOB, HCITONB3Ys 3aK0oH ABoraapo. CTyIeHT
YYUTCSI HA KOHKPETHBIX IPUMepax pa3pabaTeIBaTh aJITOPUTM W HAXOJUTDH PELICHHE 33/1a4 [10 YPAaBHEHHIO
COCTOSIHMS MJICaJIbHOTO Ta3a, B YACTHOCTH, [Tl K30XOPHOTO0, H300apHOT0, H30TEPMUYECKOTO,
M303HTPOTIHIHOTO (a1nabaTHOTO) MPOIECCOB U OOBEIUHSIONIETO TTOJIUTPOITHOTO Tporiecca. [TorydaeT HaBbIK
pelieHust 3a/1a4 1o PacyeTy CTATUCTUYECKUX XapaKTePUCTHK rasa 1o pachpeeneHuto bobimana.

PA3JIEJI 2. MOJIEKVYJISIPHA S ®U3UKA U TEPMOJNHAMUKA. Hauana
TEPMOIMHAMUKH

B pesynbTare BHINOIHEHUS MPAKTUUYECKOTO 33JaHUS CTYIEHT MOIydyaeT HaBbIK PELICHU 3ajjay 110 pacueTy
BHYTpPEHHEHN 3HEPIUHU r'a3a U €€ U3MEHEHUIO, HauajlaM TepMOJIMHAMUK, ypaBHeHUI0 Maiiepa;
paccMaTpUBaIOTCS 3aKOHOMEPHOCTH ainabaTHOTO MPOIIECCa; PACCYUTHIBACTCS N3MEHEHHE YHTPOIINH B
Pa3HBIX Tpolieccax U KO3PPHUIMESHT MMOJIE3HOTO ACHCTBHS

PA3/IEJI 2. MOJIEKYJISAPHAS ®U3UKA U TEPMOJNHAMUKA. ®a3oBbie
npeBpaiienus. Ypasaenue Knanelipona-Kinaysuyca. Arperatabie COCTOSHUS BEMIECTBA.




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

Kpucramnuueckas pemerka

B PE3YAbTATC BBIMIOJIHCHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT IMOJTYYacT HaBbIK PCIICHUA 3a1a4 110 CBOMCTBaM
TCJI B pa3HbIX arpe€raTHbIX COCTOSHUAX, KOJUUCCTBCHHBIM XapaKTCPUCTUKAM (1)3.3OBI)IX nepexoa0B; CBOMCTBaM
KPUCTAJUIMICCKUX PCUICTOK U criocobam pacyeTa uX KOJIMYCCTBCHHBIX XapaKTCPHUCTUK

PA3AEJI 3. DJIEKTPOMAI'HUTHOE IIOJIE. DnexkTpuyeckoe mose B BakyyMme. 3aKOH
Kynona.

B pesynbTaTte BEIOTHEHHS NPAKTHIECKOTO 3aIaHMs CTYJCHT YUINUTCS Ha KOHKPETHBIX IPUMEpPax peraTh
3afa4n 1o 3akoHy KyioHa, paccunThIBaTh HANPSHKEHHOCTH 3IEKTPOCTATUYECKOTO OIS, HCTIONb3YS
rpaduyeckue MpeACTaBICHHUS - CUIOBbIE IMHUH U 9KBUIIOTEHIHAIbHBIE IOBEPXHOCTH - ¥ IIPUHIIAI
CYIIEPTIO3UIINH; PACCMATPUBAETCS U PACCUUTHIBACTCS HAIPSYKEHHOCTD 3JICKTPUYECKOTO MOJIS U0,
paccMaTpuBaeTcs Moje B IUIEKTPUKE
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PA3JIEJI 3. SJIEKTPOMAT'HUTHOE I1OJIE. Hupkynsuus U NOTOK HAIPSKEHHOCTH
AIIEKTPUYECKOTO TOJISI. DIEKTPUUECKOE T0JIE B IUIIEKTPHUKE.

B pesynbTate BBITOTHEHHS NPAaKTHIECKOTO 3aJaHMs CTYJCHT YUIUTCS Ha KOHKPETHBIX MPUMEpax peraTh
3aJa4yn 1o npuMeHeHuro Teopema ["aycca B mHTErpanbHOil hopMe st pacdeTa HEKTPHIECKUX TOoJIeH
Pa3ITMYHBIX KOHQHUTYPAIMH; BEIYACICHAIO PAOOTHI, COBEPIIAEMOM CHIAMH JIEKTPOCTATHYECKOTO MOJISI O
MepeMeIeHHIO 3apsia; BEIYUCICHUE IOTeHIMAIbHON SHEPTUH TI0JIS; pacdyeTa JUICKTPUIECKOM
MIPOHUIIAEMOCTH BEIIECTBA; IOHMMATh MEXaHU3M BO3HHUKHOBEHUS JIEKTPHUECKOTO MO B IEKTpeTax U
CETHETOICKTPUKAX.
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PA3JIEJI 3. QJIEKTPOMAT'HUTHOE IIOJIE. [IpoBOgHUKY B 3JIEKTPUYECKOM TIOJIE.
[TocTostHHbIM TOK. 3akoHBl OMa u [[xoynsa-JIexia.

B pe3ynpTaTte BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYICHT MTOMYYHUT MPAaKTHICCKAE HABBIKU PEIICHUS 33124
0 PacyeTy AMEKTPOEMKOCTH IPOBOJTHUKOB M KOHJICHCATOPOB; PACUETy SHEPTHH U TUNIOTHOCTH SHEPTHH
3apsKEHHOTO TPOBOJIHUKA, KOHACHCATOPA; TIO0 PACcYeTy IIEKTPHUYCCKUX IIeTeii Ha OCHOBe 3aKOHOB OMa 1
Jxoyns-Jlenna
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PA3JIEJI 3. DJIEKTPOMAT'HUTHOE I1OJIE. TlpaBuia coeAMHEHUS 3JIEMEHTOB
anektpudeckux eneit. [Ipasuna Kupxrodda.

B PEIYIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT MOJTYUYUT NPAKTUICCKHUC HABBIKUA PCIICHU 3a/1a4
I10 MpaBuJIa COCANHCHU JIEMCHTOB BHCKTqueCKOﬁ OCIn (COHpOTI/IBJ'ICHI/IH, BJIGKTPOéMOKCTI/I, HCTOYHUKHU
TOKa); IO MPUMEHCHUIO IMIEPBOTr0 U BTOPOI'O NpaBUJI Knpxm(ba JJIA pacydeTa CIIOXKHBIX 3H€KT‘pI/I‘l€CKHﬁ ueneﬁ.
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PA3JIEJI 3. SJIEKTPOMATHUTHOE I1OJIE. MarautHoe mosie B Bakyyme. 3akoH buo-
Cagapa-Jlamnaca.

B PEIYNBTATE BBIMTOJTHEHUA NPAKTHYCCKOTO 3aJaHUA CTYACHT IMOJTYUYUT MPAKTUICCKHUE HABBIKW PCIICHUA 3a/1a4
I10 MMOCTPOCHUIO U PACUCTY BEKTOpPA MarHUTHOM WHAYKOUW C TPUMEHCHUEM TIPUHINIIA CYTICPITIO3UITNHN
MMPUMEHCHUIO 3aKOHA BI/IO-CaBapa-Harmaca JUIA pacueTa MarnuTHBIX MoJIeH— npsaMoro OCCKOHEUHOTO
IMPpOBOJHHKA C TOKOM, B ICHTPC KPYTOBOI'O TOKA; HA OCU KPYTrOBOI'O BUTKA C TOKOM; BBIYUCJIICHUIO
MAar"HuMTHOTIO IOJIA ABMXKYIICTOCH 3apsija.
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PA3JIEJI 3. JIEKTPOMATHUTHOE I10JIE. 3akon Ammnepa. Cuna Jlopentia.

B PEIYNBTATE BBIMIOJTHEHUA NPAKTHYCCKOTO 3aJaHUA CTYACHT IMOJTYUYUT MPAKTUICCKHUE HABBIKW TPUMCHCHUSA
3aKkoHa AMriepa v cuiibl JIopeHiia i1 pac4eToB XapaKTepUCTUK MAarHUTHBIX MOJIEH U TPACKTOPUH U
XapaKTepUCTHK JBIDKECHUS 3apsHKSHHBIX YaCTHI] B MArHUTHOM TI0JI€; IOAPOOHO 00CYXKTaeTCsI MPUHITHUIT
paboOThI YCKOPUTEIICH.




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE
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PA3AEJI 3. DJIEKTPOMATI'HUTHOE IIOJIE. Lupkynsiuust 1 NOTOK MarHUTHOTO TOJIS.
MarsuTtHble cBOMcTBa BelleCTBA. DJIEKTPOMAarHUTHAS MHYKLIUS.

B pesynbTate BBIOIHEHHS TPAKTHYECKOTO 3a/IaHUs CTY/ICHT MOJIYYUT NTPAKTHYECKHE HAaBBIKH BHIYNCICHUS
MarHMTHBII NOTOKA ¥ IPUMEHEHUS TEOPEMBI O IIMPKYJISLMN BEKTOpa MarHUTHON MHAYKIMU JUIs pacyeTa
XapaKTEePUCTUK MarHUTHBIX MOJIEH; pacyeTy padoThI 10 MePEMEIIEHHIO IPOBOTHIKA C TOKOM B MArHUTHOM
nosie. PaccmarpuBaetcs s dext Xomna
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PA3JIEJI 3. SJIEKTPOMAI'HUTHOE I10OJIE. 3akonst @apanest 11 UHIYKIUU U
CaMOUHYKIUU.

B PEIYIbTATC BBIMMOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJTYUYUT NPAKTUICCKUE HABBIKU PCHICHUS 3a1a4
IO MPUMCHEHUIO 3aKOHOB CDapa,ueﬂ SHGKT'pOMaFHHTHOfI WHAYKOWUA 1 CAaMOMHAYKIWU JJI BBIYUCIICHHUS 3. 1.C.
WHAYKOWUW,; TPUMECHCHUIO ITpaBUjia HeHua JJI1 OTIPEACJICHU HAITPABJICHUSA MHAYKIIMOHHOT'O TOKa; pacucTy
9.4.C. CaMOMHAYKIWH, UHIYKTUBHOCTH COJICHOU A U DHEPTHUU MArHUTHOTO MOJIA.

17

PA3AEJI 3. DJIEKTPOMAT'HUTHOE IIOJIE. Dnexktpuyeckue kosiedaHus: CBOOOIHbIE U
3aTyxarouye Kojae0aHus B IEKTPUIECKOM KoJieOaTeIbHOM KOHTYPE.

B pesynbTaTe BBIMTOTHEHHS MPAKTHIECKOTO 3a/IaHUs CTY/ICHT MMOJIYYaeT HABBIK PEIICHHS 3a/1a4 110
rapMOHHYECKUM KOJICOAHUSAM B DIIEKTPHUECKOM KOHTYPE, UCIIONb3YsI MOHSTUS aMILTUTY IbI, YACTOTHI U (ha3bl
koniebaHui, FHEeprun Kojebanuil. PaccmarpuBaroTcesi cBo0OOJHBIE HE3aTyXaIOIINE, CBOOOIHBIE 3aTyXaOLINe,
BBIHY)K/ICHHBIC KOJICOaHUs, paCCMaTPUBACTCS ABJICHUE pe30HaHCA (IT0 TOKY U HANPSIKCHUIO).
PaccmarpuBaroTcs 3a1a4M Ha CJIOXKCHHUE IJICKTPUUCCKUX KoyteObanuit (Ouenus, purypsr Jluccaxy).
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PA3/IEJI 3. QJIEKTPOMAI'HUTHOE ITOJIE. DnexTpuyeckue KonedaHus:
BBIHY/ICHHbIE KOJIEOAHUSI B 3JIEKTPUUECKOM KOJIeOaTeTbHOM KOHTYpE; PE30HAHC.

B pesynbTare BHINOTHEHUS MPAKTUYECKOTO 33JaHUS CTYIEHT MOIy4yaeT HaBBIK PEHICHUS 3a/1a4 [0 pacyeTy
OCHOBHBIX XapaKTEPHCTUK U TOCTPOCHHUIO BEKTOPHBIX JUarpaMM TOKOB M HanpsbkeHuil B R, L, C-nemsix
[IEPEMEHHOT0 TOKA. BBIYMCIEHNIO PE30HAHCHBIX 3HAUEHUN TOKOB U HAIIPS)KEHUI.
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PA3JIEJI 4. OIITUKA. DnekrpomarautHas BojHa. Bextop YmoBa-IloliHTHHTa. D1eMeHThI
TEOMETPUYECKOMN ONTUKH

B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUsl CTYACHT 6yZ[GT O3HaKOMIJICH C OCHOBHBIMH
XapaKTCPUCTHUKAMU SJICKTPOMAIHUTHBIX BOJIH U MNOJYYUT HABBIKU BBIMUCJICHUA CKOPOCTH, SHCPIHH,
HUHTCHCHUBHOCTH SHGKTPOMaFHHTHOﬁ BOJIHBI, TOTOKA IJIOTHOCTH SHCPIUU BOJIHBI; BEKTOPA YMOBa'HOﬁHTHHFa;
3JICMCHTOB FeOMCTpH‘ICCKOﬁ OIITUKH

20

PA3JIEJI 4. OIITUKA. VuTtepdepenuns cera.

B pesynbrare BbINOIHEHHS IPAKTUYECKOIO 3aJaHUS CTYAECHT MOJIyYUT NIPAKTUUECKUE HABBIKU PEILECHUS 3a7a4
0 UHTEePPEPEHIINH, XapaKTEPUCTHKAM KOT€PEHTHBIX BOJIH; ONTHYECKHM CXEMaM ITOTydeHHS
nHTEepEPEHIIMOHHBIX BOJH; HHTEP(EPEHIINN B TOHKUX IUIEHKAX U KJIMHE; KoJibla HeroToHa; mpuMeHeHneM
HUHTEP(HEPOMETPOB.

21

PA3JIEJI 4. OIITUKA. ludpaxius cera.

B pesynbTare BHINOTHEHUS MPAKTUUECKOTO 33JaHUS CTYIEHT MOIYYUT NPAKTUUECKUE HABBIKU PEILEHUs 3aa4
0 WCIOJIb30BaHmI0 npuHIHMa [tolirernca-Openens, meroaa 30H Openenst, qudpaxnun OpeHens Ha
MpocTeHInX mperpagax, qudpakmus Ppayrrodepa Ha OTHON U ABYX IIEIIAX.
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PA3JIEJI 4. OIITUKA. ludpakuus cBeTa Ha MEPUOTUIECKUX CTPYKTYpax.

B PE3YIbTATC BBIMOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHusl CTYACHT MOJYUYUT NPAKTUYCCKNUC HABBIKU PCIICHUA 3a1a4




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

10 AUQpaKIUY HA OTHOMEPHBIX CTPYKTYPaxX ¢ HCIOJIb30BAHUEM AU(PPAKIIMOHHON PEIIETKH; TU( PAKIUH
PEHTIEHOBCKHX JIy4el Ha KPUCTAJUIMYECKON peleTKe; IpUMeHEeHUIo yciaoBuid Bynbda-bparra.
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PA3JIEJI 4. OIITUKA. ITonsipuzanus cBera. 3akoHbl bproctepa u Mantoca.

B pesynbTate BBITOTHEHHS TPAKTHYECKOTO 3aIaHKsl CTYICHT MOJIYYHUT IPAKTUYECKUE HABBIKH PEIICHHS 33/1a4
IO MOJIIPU3ALNH, HCIIONB3Ys 3aK0oHbI bprocTepa 1 Mairoca Ha pyMepe ONTHYSCKHUX CXEM, COAEPIKAIINX
HOJIIPOUIBI; TTO0 ONPEEITICHIIO aHU30TPOITHBIX XapaKTePUCTHK CBETA IIPU IIPOXOXKACHUHU Yepe3 ONTHYECKUE
KPHCTAJUIB (IBYITydenpeloMIIeHre).; oOroBapuBaeTcs popMa ¥ CTEIeHb MOJSAPH3aMA MOHOXPOMAaTHIECKUX
BOJIH.
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PA3JIEJI 4. OIITUKA. luctiepcust cBera. 3akoH byrepa-JlamOepra. 3akon Pames.

B pesynbraTe BBIONHEHHS IPAKTUYECKOTO 3a1aHUs CTYICHT HOJIYYUT MPaKTHYECKUE HABBIKY PELICHUS
Ka4eCTBEHHBIX 3aJ[ay 110 JUCIEPCUH, CBI3aHHBIX C IIOCTPOECHUEM X0/ JIydell B pa3HBIX ONTUYECKUX CXeMax, a
TaKoKe pelllas pacyeTHbIC 3aa41 Ha OlpesesieHue (a30BOi U IPYIIIOBOH CKOPOCTEH BOJIH, IIOTJIOIIEHUIO U
pacCestHUIO CBETa MPH MPOXO0XKICHNH PA3IMYHbBIX CPEll; 3aJa4H MO MCIIOIb30BaHUIO 3aKOHOB byrepa-
Jlambepra-bepa u Pames.
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PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3UKA. KopryckymsipHo-
BOJIHOBOH nyanu3Mm. Buemnmii poroaddexr. Ipdexr Komnrona. J/laBnenue ceera

B pesysnbTaTe BHINONHEHHUS IPAKTUYECKOTO 3aJaHUS CTYACHT MOJIYYUT NPAKTHIECKUE HABBIKU PELICHUS
pacyeTHbIX 3a/a4 110 3aKOHaM BHeIHero Gpotodddekra, ypaBHeHNIO DHHIITeHA, XapakTepUCTUKaM (OTOHA;
a¢dexTy KoMnToHa; NaBJICHUIO CBETa
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PA3JAEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3MKA. BonHoBbIe CBOMCTBA
MukpouacTuil. Boxnsl ae bpoitns. [Tpunuun HeonpenenenHoctu I'elizenOepra

B pesynbTaTe BBITOTHEHHS NPAKTHIECKOTO 3a/IaHUs CTYJICHT MOJIYYHUT MPAKTHUECKHE HABBIKH PEICHUS
pacdeTHbIX 3a/1a4 110 BOJIHOBBIM CBOMCTBAM MHUKPOYACTHI], UCTIONB3Ys TUIIOTE3Y A€ bpoiins; npumenennio
MIPUHITUIA HeonpeaeaeHHocTel I eisenbepra
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PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA. Ypasuenue lllpeaunrepa
JUIsl CTAallMOHAPHBIX cocTossHMM. KBaHTOBast yacTuia B 0€CKOHEUHO ITyOOKOM 0THOMEPHOM
noreHMaabHOM sime. TyHHenbHbIN 3 dekT. cranmonapuoe ypasHenue llpenunrepa ams
aroma Bojopoja. ITpunun Iaymn

B pesynbTaTe BBIOTHEHHS TPAKTHIECKOTO 3a/IaHMS CTYJCHT HAyYUTCS HA KOHKPETHBIX IIPUMEpax
paccMaTpuBaTh BBIBOJBI U3 pellIeHUi cTanroHapHoro ypasHeHus Llpenunrepa: BI'TIS, noteHnManbHbIX
OGapbepoB, BOAOPOIONOA00HOTO aTOMa, paccMaTpUBas penieHne — QYHKIUI0 Dijepa, KBAaHTOBBIC YHCIIA,
IpaBuiIa 0TOOpa I KBAHTOBBIX NEePexX00B; mpuHIun [Taymm
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PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3MKA. OcHOBBI CTaTUCTHYCCKOM
¢usuku. Pactipenenenre MakcBeria o CKOpoCTSIM U dHeprusiMm. OyHKIUS pacrpeaeaeHus
®epmu-/lnpaka. @ynkuus pactpeaesnenus bose-OiHireiHa

B pesynbTare BHINOIHEHUS MPAKTUUECKOTO 33JaHUS CTYIE€HT YUUTCS HA KOHKPETHBIX IPUMeEpax penarsb
CTAaTHCTHYECKHE 3aJlaull Ha OCHOBE pacrpezenenuii (cratnctuk) ®epmu-Aupaka u boze-DitHmreiina,
Makxcsenna
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PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3MKA. KBanToBas Teopus
TeruioBoro u3nydeHus. 3akonsl Kupxroda, Credana-bonpiimana, cmemienus Buna.
¢dopmymna [Tnanka u cnencTBUs U3 Hee

B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT YUYUTCA Ha KOHKPCTHBIX IPpUMEPaxX peiaTh




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

3aJa4yy 1O CIICKTPAIbHBIM XapaKTEPUCTHKAM TEIUIOBOTO M3TydeHHs, HCIIONb3Ys 3akoHbl Kupxroga, Credana-
Bonpumana u 3ak0oHbI cMeleHus BuHa A7 cepbIX Tell 1 aOCONIOTHO YepHOE TeJ0; ITO3HAKOMUTCS C
ucronb3oBanueM (opmyisl [Tnanka
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PA3JIEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3UNKA. dusnka
NoJynpoBOAHUKOB. DddexT Xoia B HOTyNPOBOIHUKAX. 3aBUCUMOCTh KOHIICHTPALIUU
HOCUTEJIEH 3aps/ia B IOJIYIIPOBOJHUKAX OT TeMIiepaTrypbl. PaboTa BbIx0/1a, KOHTaKTHAs
pPa3HOCTb MTOTEHIINAJIOB

B pe3ynbTaTe BBITOIHEHHS MPAKTHIECKOTO 3aaHuUs CTYIEHT YIATCSA Ha KOHKPETHBIX IIPUMEpPax
PaCCUMTHIBATH KOJMICCTBECHHBIC XapAaKTEPUCTHKHA COOCTBECHHOM U IPUMECHOM MPOBOIUMOCTH
MOJYTIPOBOAHUKOB, MPCACTABIIAA PE3YJIbTAThI TAKKE l"pa(bI/IIIeCKI/I; peuiaTth 3aga4u 1o 3aBUCUMOCTH
KOHIICHTPAI[UKM HOCUTEIICH 3apsa B MOJIYIPOBOJHUKAX OT TeMepaTypsl; 3¢ dekry Xoia; pabore BrIX0Aa,
KOHTaKTHOW Pa3HOCTH MOTEHIMATIOB
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PA3JIEJI 6. DU3UKA ATOMHOI'O A/JIPA U SJIEMEHTAPHBIX YACTULI. SAnpo
atoma. PanroakTMBHOCTB. BUBI U 3aKOHBI PAAMOAKTUBHOIO U3JIY4ECHUS

B PE3YIbTATC BBIMIOJIHCHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT HAYUUTCA Ha KOHKPETHBIX IMPpUMEPaAX
AHAJIU3UPOBATH COCTAB ATOMHOT'O Apa, OMPCALIIAA €r0 XapaKTCPUCTUKU: 3apa, MacCa, SHECPIUsd CBA3U
HYKJIOHOB, IPUMCHUT Ha MPAKTUKE MMOHATUA U30TOIIOB, U30TOHOB, 1/1306ap; peuraTh 3aJa41 Ha 3aKOH
PaaroOaKTUBHOT'O U3JIYyYCHU
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PA3JIEJI 6. DU3UKA ATOMHOI'O AJIPA 1 SJIEMEHTAPHBIX YACTHLI. Anepusie
peakuuu. Peakiuu sinpeHoro AejieHus U CUHTE3a aTOMHBIX SIIEP, TEPMOsAIEPHAs peaKLus

B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT HAYUUTCA Ha KOHKPETHBIX TpUMEpax
,HI/I(i)(I)CpeHLII/IpOBaTL pCaKkuun ACJICHUA U CUHTC3a; 3aIlIUChbIBATh U PACCUUTBIBATL KOJIMYCCTBCHHO A/ICPHBIC
peakuun

4.3. CamocrosiTenbHas padoTa 00y4JaroIuXCs.

/o

Bun camocrositensHOM paboTh

[ToaroroBka k 1abopaTopHbIM paboTam.

HO}IFOTOBKa K IPAKTUYCCKHUM 3aHATHAM.

Pabora ¢ JICKIIUOHHBIM MAaTCPUAITIOM.

PaGoTa ¢ muTepatypoii.

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

o O B W N

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

5. llepeueHb wu3AaHWN, KOTOPHIE PEKOMEHIYETCS MCIOJb30BATh IMPHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).

No bubnuorpadudaeckoe
pad Mecto nocryna
/11 ONMCaHHUE
1 Cagennes, U. B. Kypc https://e.lanbook.com/book/142380?category=919 (mara
oO1mel Gu3KKY : yaeOHOEe obpamenus: 25.01.2024). TekcT: IIeKTPOHHBIN.




mocobue : B 3 Tomax / H.
B. CasenneB. — 19-e u3.,
crep. — Cankr-IlerepOypr
: Jlagp, 2019 — Tom 1 :
MexaHuka.
MounekynspHas pu3rKa —
2020. — 436 ¢. — ISBN
978-5-8114-5539-3.

Cagenbes, 1. B. OcHOBEI
TEOPETUYECKON (PHU3HKH :
yueOHuk 1is By3oB / U. B.
CasenbeB. — 6-¢ U3,
crep. — Cankr-IletepOypr
: Jlanp, [06.T.]. — Tom 1 :
MexaHuka.
DNeKTpoANHAMHKA —
2022. — 496 c. — ISBN
978-5-8114-9042-4 (Tom
1), 978-5-8114-0618-0
(oOruit).

https://e.lanbook.com/book/183764?category=919 (nara
obpamenus: 25.01.2024). TekcT: IIeKTPOHHBIA.

Casenbes, U. B. Kypc
¢usuku. B 3 1. Tom 2.
DNEKTPUUYECTBO.
Konebanus u BOJHBI.
BonnoBas onTuka :
yaeOHoe rmocodue s
By30B / U. B. CaBenbeB. —
7-e u3n., crep. — CaHKT-
[TetepOypr : Jlans, 2022.
— 468 c.— ISBN 978-5-
8114-9096-7.

https://e.lanbook.com/book/184164 (nara oOpameHus:
25.01.2024). TekcT: 31eKTPOHHBIM.

Cagennes, 1. B. Kypc
obme#t puzuku. B 3 T.
Tom 2. DnexTpuyecTBo 1
MarHeTu3m. BoyHbI.
OnTuka : yueObHOE
nocobue 11 By30oB / U. B.
CasenneB. — 16-e U3,
crep. — Cankr-IletepOypr
: Jlanp, 2022. — 500 ¢c. —
ISBN 978-5-8114-8926-8.

https://e.lanbook.com/book/185339 (nara oOpareHus:
25.01.2024). TekcT: 31€KTPOHHBIH.

®u3nKa: KOHCIIEKT JCKIINH
1o o0mielt huzuKe 1ist
crya. cnen. UYUT,
NCYTD, UDD, UTTOII,

http://library.miit.ru/bookscatalog/upos/03-19701.pdf (mata
oOpamenus: 25.01.2024). TekcT: 3MeKTPOHHBIN.




UKD u Beuepnero
¢dakynprera. U.1 / C.M.
Kokun; MUUT. Kad.
®usnka-2.M.: MUNUT,
2010.-244 c. : yu. -
bubnuorp.: c. 3. - 158.44

p.

®dusnka: yued. mocodue
JUTSL CTYI. CTICII. U Hartp.
NYUT, UTTCY, UTICC,
N2, Beuepuero
¢akynprera. YU.2.
Koncnekt nexnmii / C. M.
Kokun, B. A. Hukurenko;
MUUT. Kad. ®uzuka.M.:
MMMUT, 2013.-178¢c. : a-
un. - bubnmuorp.: c. 173. -
63.96 p.

http://library.miit.ru/bookscatalog/upos/14-47.pdf (nata
obpamenus: 25.01.2024). TekcT: IIeKTPOHHBIA.

®u3uKa: KOHCIEKT JEKIUN
JUISL CTYI. CTIeIl. U Hafp.
NYUT, UTTCY, UTICC,
ND®, Beuepuero ¢-ta.
Y.3/C. M. Kokun, B. A.
Huxurenko; MUUT. Kad.
®uszuka.M.: PYT(MUUT),
2017. - 256 c. : a-mu. -
bubnuorp.: c. 255. -
112.33 p.

http://library.miit.ru/bookscatalog/metod/DC-234.pdf (nata
obpamenus: 25.01.2024). TekcT: 3NeKTPOHHBIHA.

Tpodumona, T. U.
PykoBOZICTBO K pelieHHI0
3a/1a4 1o u3MKe :
yaeOHoe rmocodue st
By30B / T. . Tpodumosa.
— 3-e u3.., HCTIp. | JIOII.
— Mockega :
N3parensctBo FOpaiir,
2023. — 265 c. —
(Briciee oOpazoBanue).
— ISBN 978-5-9916-
3429-8.

https://urait.ru/viewer/rukovodstvo-k-resheniyu-zadach-po-fizike-
510507#page/1 (nata oOpamenus: 25.01.2024). Tekcr:
3JIEKTPOHHBII.

®usuka. Pyccko-
KUTaWCKUU CIIOBAPb.
DU3NYECKUE TEPMUHBDIL:
s crya. cnen. UYLT,
UTTCY, UTICC/ T. C.

http://library.miit.ru/bookscatalog/upos/DC-1604.pdf (nata
obpamenus: 25.01.2024). Tekct: 37MeKTPOHHBIN.




Kynu-3aze, 3. H.
Mammamnu, C. M. Kokun;
MUUT. Kad. Ousuxa. -
M.: PYT (MUUT), 2022. -
46 c. - b. .
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®dusuka: kojaedaHus,
BOJIHBI, ONITHKA, KBAHTOBAs
MEXaHHKa, siIepHast
(u3HKa: KOHCTICKT JIEKIIUH
s crya. cnen. UYLT,
UTTCY, UTICC / C. M.
Koxkun, B. A. Hukurenko;
MUUT. Kad. dusuka. -
M.: PYT(MUUT), 2022. -
303 c. - b. 1.

http://library.miit.ru/bookscatalog/upos/DC-1593.pdf (nata
obpamenus: 25.01.2024). TekcT: 3eKTPOHHBIH.

11

®dwusuka. COOpHUK 33129
Onruka. D1eMeHTHI
aTOMHOU (PU3UKHU U
KBaHTOBOM MECXaHHUKH:
y4eOHO-MeTo/I. mocodue K
pEIICHUIO 3a/1a4 110 JIUCII.
®dwusuka Juig CTyI. BCexX
crner. UYUT, UTTCY,
UIICC / T. C. Kynu-3ane,
C. M. Kokun; PYT
(MUUT). Kad. dusuxa. -
M.: PYT(MUUT), 2017. -
90 c. - 73.60 p.

http://library.miit.ru/bookscatalog/metod/DC-241.pdf (nata
obpamenus: 25.01.2024). TekcT: 3MeKTPOHHBIN.

12

COopHuKk 3a1a4 1Mo
mucnuminie "du3zuka'
yueb. mocobue amns
cryaentoB UYUT u
NCYTD / T.B. 3axaposga,
JI.M. Kacumenko, C.M.
Kokwun; Pen. C.M. KokuH ;
MUUT. Kag. "duzuxa-2".
- M. : MUUIT, 2006. - 144
c.

http://library.miit.ru/bookscatalog/2024/Kokin_Shornik_zadach.pdf
(mata obpamienus: 25.01.2024). TekcT: 31€KTPOHHBIH.

13

ITpomkus, C. C.
Mexanuka. COOpHUK
3a/1a4 : yueOHoe mocooue
st By30B / C. C.
[IpomkuH, B. A.
Camoineros, H. B.
Humenckuii. — 2-e usm.

https://urait.ru/book/mehanika-sbornik-zadach-539564 (nara
obpamenus: 25.01.2024). TekcT: 3MeKTPOHHBIN.




— Mocksa :
W3narensctBo FOpaiit,
2024. — 293 c. —
(Beiciiee o6pazoBanue).
— ISBN 978-5-534-
04916-9.

14 | Hukepos, B. A. ®u3suka : https://urait.ru/bcode/510319 (maTta obparnenus: 25.01.2024).
yu4eOHUK U OPAKTHKYM JJIs | 1€KCT: JIeKTPOHHBIH.

By30B / B. A. HukepoB. —
2-e u31., epepad. u JOII.
— Mocksa :
W3narensctBo FOpaiit,
2024. — 558 ¢c. —
(Bricmiee oOpa3oBaHue).
— ISBN 978-5-534-
15950-9.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJB30BATHCS MPH
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

Hayuno-rexauueckas ouomuoreka PYT (MUUT) (http://library.miit.ru).

OnexkTpoHHo-0ubanoteunas cucrema JIAHD (https://e.lanbook.com/).

O6pazoBartenbHas mnatdopma FOpaitt (https://urait.ru/).

Nudopmarnmonnsiii  mopran  Haywynas ~ snekTpoHHas — OuOnmoreka
eLIBRARY.RU (wwwe.elibrary.ru);

Enunas KOJUIEKLIMS U (HPOBBIX o0pa3oBaTeNbHbIX pecypcoB
(http://window.edu.ru).

7. llepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPAHSIEMOTO
MpOrpaMMHOTO OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

Nurepuet-Opayszep (Yandex u np.)
Microsoft Office.

8. OmmcaHne MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIUILTMHE (MOIYIIIO).

Jl1s mpoBeIeHUsT ayIUTOPHBIX 3aHATUNA MO TUCHMIUIMHE (MOYIH0) «DU3UKay
UCIIOJB3YIOTCS  ayJAMTOPUM, OCHAIIEHHbIE MYJIBTUMEIUUHBIM 000pYyI0BaHUEM:
MPOEKTOP, IKPaH, MEPCOHAIbHBINA KOMITbIOTEP/HOYTOYK.

JlabopaTopHbie pabOThl IO AUCIUILUIMHE (MOIYH0) «DU3MKa» MPOBOAITCS B



CHEUUATIBHO O00OpPYJOBAaHHBIX JIA0OpPATOpUSIX C MPUMEHEHUEM HEOOXOIAMMBIX
cpelncTB oOydeHHs: 1abopaTOpPHOro 00OpyAOBaHUs, 00pa3IOB AJIsl UCCIIEIOBAHUM,
METOJMYECKUX TMOCOOUM, KOMIIBIOTEPHBIX CPEJACTB O0OpabOTKU pEe3yJbTaTOB
W3MEPEHUM.

9. ®opma nMpomMeKYyTOUHOU aTTEeCTaIUU:

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

10. OueHouHbBIE MaTEpHUAIIBI.

OI.[GHO‘IHBIG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘IHOﬁ
arrecraium, pa3pa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl

«Duznka» A.B. Ilaytknna
CoruacoBaHo:

3aBenyromuii kadeapoir 93T M.B. llleBmrorun

3aBenyromuii kadeaport Ousnka H.B. brikos

[Ipencenarens yueOHO-METOIUUECKOM
KOMHCCHU C.B. Bonoauna



