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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enssMu OCBOCHUS TUCIIMIUIAHEI (MOTYJIs1) «DU3uKay SBISIOTCS:

- ¢dopmupoBaHue y oOOydYaromierocss KOMIETEHIMH JJIsi  Hay4HO-
UCCJIeIOBATENLCKOM JIEATENbHOCTH, i1 (OPMHUPOBAHUSA KOTOPBIX CTYIEHTHI
JOJKHBI HAyYUThCSl COOMpaTh M M3y4yaTh HAYYHO-TEXHUYECKYI0 MH(MOpMAIIHIO,
OTEUYECTBEHHBIN U 3apyOEKHBIN OMBIT MO0 TEMATUKE UCCIICIOBAHUS;

- aHAM3UPOBATh HAYYHO-TEXHUYECKYI0 WH(MOPMAIUIO, OTCUYCCTBCHHBIA W
3apyOeXKHBIN OMBIT M0 TEMATUKE UCCIICIOBAHUS;

- TPOBOAUTH SKCHEPUMEHTHI IO 3aJaHHOW METOJMKE, 00pabaThiBaTh U
aHAJIN3UPOBATh UX PE3YJIbTATHI;

- TPOBOJUTH BBIYUCIHUTENIbHBIE OSKCIEPUMEHTHl C  HUCIOJIb30BaHUEM
CTaHJAPTHBIX NPOrPAMMHBIX CPEJCTB C IEJbI0 MMOJTYYEHUS MaTeMaTHYECKUX
MoOJIeJIel Po1IeCCOB U 0OBbEKTOB aBTOMATU3AINMH U YIIPABJICHUS;

- MOJTrOTaBJIMBAaTh JAaHHBIC W COCTaBISATH 0030phI, pedeparbl, OTYETHI,
Hay4HbIC TyOJWKAIMM W JOKJIAJIbl Ha HAyYHBIX KOH(MEPECHIUSAX W CEMHHApax,
y4acTBOBAaTh BO BHEAPEHUH PE3YIbTATOB HCCIEIOBAHUMN U pa3pabOTOK;

- U3yueHue PyHIaMEeHTaIbHBIX 3aKOHOB (DU3UKH;

- (QopMupoBaHHE ECTECTBEHHOHAYUYHBIX TMPEJCTaBICHUN O MaTepuH,
JIBKEHUHU U (yHIaMEHTAIbHBIX B3aUMO/ICHCTBUSIX.

3agayamMu JUCUUILTAHBI (MOAYJist) «DU3HKa» SBIISIFOTCS:

- M3ydeHHE (PU3MUECKUX 3aKOHOB OKPYXAIOIIEr0 MUpa B UX €IAUHCTBE U
B3aUMOCBSI3H;

- oBjajcHWE (yHIAMEHTAIBHBIMH TPUHIIUIAMHA W METOJAAMH PEIICHUS
HAyYHO-TEXHUYECKHX 3a]1ay;

- (hopMHUPOBAHNE HABHIKOB MO MPUMEHEHHIO MOJOKEHUN (yHIaMEHTATbHON
GU3UKKM K TPaMOTHOMY HAyYHOMY aHAJIM3y CUTYallMid, C KOTOPHIMH WHXKEHEPY
MPUXOAUTCS CTAIKMBATHCS MIPU CO3IaHUHM HOBOM TEXHUKHU U HOBBIX TEXHOJIOTHH;

- OCBOCHHE OCHOBHBIX (PM3UYECKUX TEOPH, MO3BOJISIONIUX OMKUCATh SIBIICHUS
B IIPUPOJIE, ¥ TIPEICTIOB IPUMEHUMOCTH 3TUX TEOPHUH IS PEIICHUS COBPEMEHHBIX
U TICPCIICKTUBHBIX TEXHOJIOTMYECKUX 3a/1a4;

- (opMupoBaHUE Y CTYyICHTOB OCHOB €CTECTBEHHOHAYYHOUN KapTHUHBI MUPA;

- O03HAKOMJICHHE CTYJICHTOB C HMCTOPHEH M JIOTUKOW pa3BUTHA (U3UKU U
OCHOBHBIX €€ OTKPBITHUN;

- CO37laHKe YHUBEPCATLHON 0a3bl JJIsl M3y4YeHus: 00menpodhecCuOHaANbHBIX U
CHeIUaIbHBIX JUCITUILINH,

- MOCTpOeHHEe TpouHOM Oa3bl ((pyHAaAMEHTA) MOCIEAYIOIIEro oOydYeHUs B
MarucTparype, aClnupaHType;



- HOJYYCHHUC CIICHHATIUCTaMU HCO6XOI[I/IMI>IX 3HAHUU A pCIICHUA HAYYHO-
TCXHUYCCKUX 3a/[a4 B TCOPCTHUICCKUX WU IIPUKIIAJHBIX aCIICKTaX.

2. Ilnanupyembie pe3ynbTaTbl 00YUEHHS MO JUCHUILUIMHE (MOIYJIIO).

IlepeueHp  (GopMUpYEMBIX pPE3YyJbTAaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B pE3yJIbTaTe 00yUYEHUs 110 AUCUMILTUHE (MOLYIIIO):

OIIK-1 - Cnocoben npumeHsTh GyHAaMEHTAIbHbIC 3HAHUS, TIOJyYeHHbIE B
00JIaCTH MaTeMaTU4eCKUX M (WJIM) €CTECTBEHHBIX HayK, M HUCIOJIb30BaTh UX B
npodeccuoHanbHOM NESITeIbHOCTH.

OOGy4eHwue Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo €ro pe3yJibTaTam
oOyyaromuiicst 0yier:

3HaTh:

- (U3UYECKYIO CYIIHOCTb SBJICHUHN U MPOIIECCOB;

- OCHOBHBIC (DM3MYECKUE 3aKOHbI W MOJETU JIJIsi pelieHus 3a7ad B
npoeccCuoHaNbHOM NESITEIbHOCTH.

Ymersb:

- AQHAJIU3UPOBATH TOCTABJICHHBIE TEOPETUUECKHUE M MHKECHEPHBIE 3a7a4yu C
HCMOJIb30BaHUEM METOJIOB €CTECTBEHHBIX HAYK;

-  TOPUMEHSTh  METOJbl  TEOPETUYECKOTO UM  DKCIEPUMEHTAIBHOTO
HcclieIoBaHusl OOBEKTOB, ITPOLIECCOB U SIBJICHUIA;

- OCYHIECTBIJISITh KPUTHYECKUN aHANIM3 MPOOJIEMHBIX CUTYyallMii HAa OCHOBE
CHCTEMHOI'0 NIOAX0/13;

- BBIpa0aThIBaTh CTPATETHIO JCHCTBUH.

Baanern:

- HaBBIKAMHM M3MEPEHUM KOJWYECTBEHHBIX XapaKTEPUCTUK HCCIETYEMbIX
0OBEKTOB U SIBJICHHI;

- HaBBIKAMHU HCIIOJIb30BAHUSI MAaTEMaTUUECKOTO aHAJIM3a U MOJICITUPOBAHUS
IIpH  AJITOPUTMHU3ANNN HWHXCHEPHBIX (MPEIMETHO-NPOMUIBHBIX) 3aJad M HUX
TAJIBHEUIIIEr0 PEIICHUS.

3. O0beM AUCITUTUTHHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).

OO0masi TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJisi) coctaBisieT 9 3.e. (324
aKaJIeMUYeCKUX yaca(oB).



3.2. O6bemM gucUMIUIMHBI (MOIyisi) B ¢GopMe KOHTAKTHOM pPabOThI
oOyJarommxcss ¢ TEJarorTHYeCKUMH  padOTHUKaMu W (WIHM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peanu3aiiui 00pa3oBaTeIbHON MMPOTpaMMbl Ha HHBIX YCIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KosudecTBo vacos
Tun yaeOHbIX 3aHATHI CemecTtp
Bcero

Nel | Ne2 | Ne3
KonrakTHas paboTa Ipu NpoBeIeHUN yUeOHBIX 3aHATHI (BCEro): 168 | 56 56 56
B tom uucne:
3aHATHS JIEKIIMOHHOTO TUIIA 96 32 32 32
3aHATHSI CEMUHAPCKOTO TUIIA 72 24 24 24

3.3. O6peM mucHUIIMHBI (MOAYJs) B (hOpMe CamMOCTOSITENHbHOM pPabOTHI
oOyyJarommxcsi, a Takke B (opmMe KOHTAKTHOM paboOThl OOydYaromMXCS C
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUI[AMU, PUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIPU HNPOBEACHUU
IPOMEXKYTOUHOM aTTecTaluu cocTaBisder 156 akanemMuyeckux yaca (OB).

3.4. ITpu oOy4eHuy 0 MHAUBUAYAJIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4€HHH, 00bEM NUCIUIUIMHBI (MOYs1) MOXKET OBITh peaiu30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJarouXxcs, a Takke B hopme
KOHTAaKTHOM PabOThl 00YyYaIOIUXCSl C MEAArorMueCKUMU paOOTHUKaMU U (WIJIH)
JUIAMH, TIPUBJIEKAEMBIMH K peai3allii 00pa30BaTEIbLHOM MPOrpaMMbl Ha MHBIX
YCJHOBUSIX, IPU MPOBEICHUU TPOMEXKYTOUYHON aTTECTALIUH.

4. ConepxaHue TUCIUILUIUHBI (MO JIS).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |PA3JIEJI 1. MEXAHUKA Tema 1. ®uzndeckas kKapTuHa MHpPA. DKCIIEPUMEHT B (hHU3UKE

PaCCManHBaGMLIC BOIPOCHI:

- IpeIMET U 3a/1a4H (PU3UKH;

- u3HUecKe TEOPUU U MPEAEITbl UX TPUMEHIUMOCTH;

- MECTO HKCTIEPHMEHTA B (hH3HKeE,

- OIIMOKHU UMEPEHUH, METOAbI 00pabOTKH Pe3yIbTaTOB M3MEPEHU;
- METOJIBI IOCTPOCHUS IPahUKOB 1O pe3ysIbTaTaM H3MEPCHHH.

2 |PA3JIEJ 1. MEXAHUKA Tema 2. Kuaematnka mocTynaTeIbHOTO JBHKCHHUS

PaccmarpuBaembie BONPOCHL:

- KHHEMaTHKa: OCHOBHBIE MOHSTHS, CUCTEMbI OTCUETA;

- IBIDKEHUE 10 IPSIMOM: CpeHSSl CKOPOCTh U CpelIHee YCKOPEHHE,;

- MTHOBEHHAS JIMHEHHAs CKOPOCTh, MTHOBEHHOE JTMHEHHOE YCKOpEeHHe, (PU3HMIECKUN CMBICI IPOU3BOTHOM;




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

- IPONHACHHBIN MyTh KaK HHTETPAJ OT CKOPOCTH, PU3MIECKUI CMBICT HHTETpaa;
- YpaBHEHMs KHHEMaTHKH PABHOIEPEMEHHOI0 ABMKEHHE TI0 IPSMOH.

PA3JIEJI 1. MEXAHUKA Tema 3. KunemaTuka npoCTpaHCTBEHHOTO M BpalllaTeIbHOTO

JABHKCHUA

PaccmarpuBaembie BOIIPOCHL:

- IPOCTPAHCTBEHHOE (KPUBOJIMHEWHOE) IBHKCHNE TOUKH;

- CTENEHU CBOOOIBI;

- HCTIONIb30BAHHE BEKTOPOB B (DH3HKE;

- TIOJIOXKEHHE, PaJIyC-BEKTOP, CKOPOCTh U YCKOPEHHE KaK BEKTOPHI;
- HOPMaJIbHOE M TAHT€HIINAIFHOE YCKOPEHHE;

- OCHOBHBIE YPaBHEHUS] KHHEMATHKH [IOCTYNATEIbHOTO ABMKCHMUS;
- KHHEMATHKa BpalaTeJIbHOr0 ABUKCHUA: MTHOBECHHAA YIJIOBasA CKOPOCTbH U MTHOBEHHOEC YIJIOBOC
YCKOPEHHUE, UX CBA3b C JIMHEUHON CKOPOCTBIO U YCKOPEHUEM;

- IOHATHE aKCHAIBHOTO BEKTOPA;

- YpaBHCHUA KUHEMATUKU PABHOIICPECMCHHOT'O BpallICHU .

PA3JIEJI 1. MEXAHUKA Tema 4. 3akoH cOXpaHEHUsI UMITYJIbCA

PaccmarprBaeMble BOIPOCHI:

- HHEpLUAIIbHBIE CUCTEMBI OTCUETA U MepBbIN 3ak0oH HproTOHA;
- BTOpoii 3akoH Hrl0TOHa;

- Macca, UMITyJIbC, CUJIA;

- YpaBHEHHE AUHAMHUKH JIBUKCHUS MaTE€PHUAIBHON TOUKHY;

- TpeTuii 3akoH HproTOHA;

- 3aKOH COXpaHEHUS UMITyJIbCca Ul MaTepuaIbHOIl TOUKH;

- IIGHTP MAacc CHUCTEMBI MaTePHAIbHBIX TOUEK;

- 3aKOH COXPaHEHUS UMITyJIbCa JUI1 CUCTEMBI MaTepHaIbHbBIX TOYEK;
- CHJIa YIIPYTOro CXKaTHs IPYKUHBI;

- 3aKOH BceMHpHOro TAroteHus;

- LIEHTP TKECTH;

- CHJIBI TPEHHUS U CONPOTUBIICHUSL.

PA3JIEJI 1. MEXAHHKA Tewma 5. 3ak0oH coXpaHEHHsI MEXaHUYECKON SHEPTUH
PaccmarpuBaembie BOIPOCHL:

- paboTa mepeMeHHOM CUJIBI;

- MOIL[HOCTB;

- KHHETHYECKasl SHEPrsl MaTepUaIbHON TOYKH;

- TIOJIE CHJT;

- KOHCEPBATUBHBIC U HEKOHCEPBATHBHBIE CHIIBI, IPHMEPEL;

- (hM3UUECKHil CMBICT KPUBOJIMHEHHOTO MHTETpala;

- HOTCHINAJIbHAS] SHEPTUS;

- MIOTCHIIUAJIbHAA SHCPTHUA B ITOJIE CUIT TAKECTHU,

- HIepBasi, BTOPasi X TPEThsI KOCMUYECKHUE CKOPOCTH;

- MOTEHIIMAJIBHAS YHEPTHA YIIPYTO AeHOPMUPOBAHHON NPy KUHBI;

- 3aKOH COXpaHCHUA MOJTHOM MEXaHHYECKOU OHEPIUU B IOJIC MMOTCHIHUAIBHBIX CUJI;
- CBA3b MEXy CUJION M MOTEHIIMAJIILHOW SHEPTHE.

PA3JIEJI 1. MEXAHUKA Tewma 6. [IBnxeHne B HEMHEPIIUATBHBIX CHCTEMax OTCUeTa
PaCCManHBaGMBIe BOIPOCHI:

- IPUHIUIT OTHOCUTECJIBHOCTH U Hp€06pa3OBaHI/IH Fam/meﬂ;

- HEMHCPUHAJIbHBIC CUCTEMBI OTCUHECTA,

- CHUJIbI THCPIUH,

- IICHTPOOEKHAS CHJIA;

- IPUMEPBI CUJI MHEPLIMM B TPAHCIIOPTHBIX CUCTEMAX.
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

PA3AEJI 1. MEXAHUKA Tema 7. Di1eMeHTBI pEJIITUBUCTCKON MEXaHUKH

PaccmarpuBaembie BOIIPOCHL:

- ocTyJaThl DHHIITEHHa;

- IPOCTPAHCTBO U BPEMS;

- COKpallleHUEe JUTMHBI U 3aMe/IJIEHIe BPEMEHH B JBIKYIIUXCSI CUCTEMax OTCUETa;

- OTHOCHUTEJIEHOCTh OJJHOBPEMEHHOCTH;

- mpeoOpa3oBanus JlopeHna;

- PETSITUBHCTCKUN MMITYJIbC;

- B3aMMOCBSI3b MacChl ¥ 9HEPTHUH;

- 9KCIIEpUMEHTAIbHBIEC TOATBEPKICHHS CIIEHATbHON Teopru oTHOcUTenbHOCTH (CTO).

PA3JIEJI 1. MEXAHUKA Tewma 8. /[unamuka BpanjaTeIbHOIO IBUKEHUS TBEPAOTO TEIa
PaccmaTpuBaeMble BOIIPOCHI:

- MOMCHT I/IHepI_[I/II/I;

- reopema Illrelinepa;

- MOMCHT CHJIbI;

- MOMCHT UMIIYJIbCA,

- OCHOBHOH 3aKOH JAUHAMHUKH BpallaTCJIbHOI'0 ABUIKCHHUSA B CIIyda€ CUCTCMbI TOYCK U B ClIydac TBép,Z[OFO
Tena;

- KUHCTUYCCKAs DOHCPIrusd TCJla IPH BpAIaTCIIbHOM JABUKCHUU,

- 3aKOH COXpPaHCHUA MOMCHTA UMITYJIbCA,

- chJia TpeHI/IH KauCHU,

- IIOHATHUE O TUPOCKOIAX;

- IIOHATHUE O CJIOKHOM ABUIKXCHHUHU TBEPAOTO TCa.

PA3JIEJI 1. MEXAHUNKA Tema 9. Ynpyrue cBoiicTBa TBEpABIX U JKUIKUX CPEJL
PaccmarprBaeMbIe BOIIPOCHI:

- yIpyTrHe HapsHKeHHs U 1eopMaliy B TBEPIOM Tele;

- 3aKoH ['yka;

- MoayJib FOHra;

- kos¢ppunment [lyaccona;

- o01ume cBOICTBA KUAKOCTEH U ra3oB;

- CTalIOHAPHOE TEYCHUE H/ICATBHOI KHIKOCTH;

- YpaBHEHHE HEMPEPHIBHOCTH;

- ypaBHeHue bepHyiu.

10

PA3JIEJI 1. MEXAHHUKA Tema 10. Mexanndeckue KoiacOaHus

PaccmarprBaeMbie BOTIPOCHI:

- IEPHOINICCKHE TIPOLIECCHI;

- TapMOHHUYECKHE KOJIcOaHNS;

- MasITHUKH,

- YypaBHEHHE CBOOOHBIX HE3aTYyXAIOIIMX MEXaHUIECKUI KOJIEOAHUI 1 eT0 pelIcHHE;
- aMIUTUTY/a, 9acToTa U (a3a KoJIeOaHwmii;

- SHepTUs KojebaHui;

- YpaBHEHHE CBOOOJHBIX 3aTyXaIOIINX MEXaHMUECKUH KOIeOaHNH 1 €ro pelIeHne;

- XapaKTEePHUCTUKH 3aTyXalOMNX KOJICOAHMUIA;

- IPUMEPHI KoJIeOATEIPHBIX CUCTEM B MEXAHUKE U TEXHUKE.

11

PA3JIEJI 1. MEXAHUKA Tema 11. Mexaandeckoe BOJTHOBOE JBIKEHHE. DD PexT
Homnepa

PaCCManHBaGMLIC BOIPOCHI:

- BOJTHOBOC OIBHMKCHHC,

- IJIOCKasA rapMOHHNYCCKas BOJIHA,

- IIOHATHUE O MPOIOJBHBIX W ITOIMCPCUYHBIX BOJHAX,

- ITTMHA BOJTHBI, BOTHOBOE YHCIIO, (ha30Basi CKOPOCTh;




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1
- YpaBHEHHE BOJIHBI;
- 0OIHOMEPHOE BOJHOBOE YPaBHEHUE;
- YIpyTye BOJIHBI B Ta3ax )HUIKOCTAX U TBEP/bIX TeJax;
- QJIEMEHTHI aKyCTHKHY;
- a¢pdexr Jornepa.
12 |PA3JIEJI 2. MOJIEKVJISAIPHAS ®U3UKA U TEPMOJNMHAMUKA Tema 12.
MonexynsipHO-KMHETHYECKasi TEOpHs ra30B
PaccmaTpuBaemble BOTIPOCHI:
- HJIcaIbHBIN Ta3;
- TeMIIepaTypa 1 BHYTPEHHSS SHEPT U Ia3a;
- OCHOBHOE YPaBHEHHUE MOJIEKYJISIPHO-KUHETHYECKOI TEOpHUH;
- YpaBHEHHE COCTOSIHUS UACAIBHOTO rasa;
- THIIOTE3a O PaBHOpACHpe/IeIICHHN SHEPTUH T10 CTENEHSIM CBOOO/IbI;
- bapometprueckas popMyiia U pacnpezencHue boapimana.
13 |PA3JIEJI 2. MOJIEKYJISAPHA ST ®U3UKA 1 TEPMOAMHAMUKA Tema 13. IlepBoe
Ha4yaJlo TCPMOIANMHAMHUKN
PaccmaTprBaemble BOTIPOCHI:
- TapamMeTpsl ¥ (PYHKIUH COCTOSHUS;
- TEpMOJMHAMUYECKOE PaBHOBECHE U TEMIIEPATYPa;
- KBa3UCTAaTHYECKHUE MPOIIECCHI;
- U30XOPHBIN, N300apHBIA, H30TEPMUYECKHUI POLIECCHI;
- IepBOE HAYaJI0 TEPMOJUHAMHKH;
- N3MEHEHHE BHYTPEHHEH 3Hepruu, paboTa rasa;
- TEMJI0EMKOCTb;
- TETJIOEMKOCTH TIPH TIOCTOSTHHOM JIaBJICHHU B 00BeMe;
- MOJISIpHAsSI M yJIeTIbHAs TEIIOEMKOCTH;
- ypaBHeHHe (Teopema) Maiiepa;
- agnabaTHYeCKuii mpouecc;
- MIOJIMTPOTINYECKHH Tpo1iece (TIPOIECcC ¢ MOCTOSHHOM TETII0EMKOCTEIO);
- IMarpaMMbl TEPMOJIMHAMHYECKUX IPOLIECCOB B KOOPAMHATAX JaBJIeHHE — 00beM;
- IOHSTHE 00 OTKPBITHIX TEPMOJUHAMUYECKUX CUCTEMaX, XUMHUUECKHUI MOTEHIINAII.
14 |PA3JEJI 2. MOJIEKYJISIPHASI ®U3UKA Y TEPMOJIUHAMUKA Tema 14. Bropoe
Ha4aJlo TCPMOANHAMHUKN
PaccmaTpuBaemble BOIIPOCHI:
- MpeoOpa3oBaHKe TEIUIOTH B MEXaHUUIECKYIO PadboTy;
- oOpaTrMBbIe 1 HEOOpaTHMBIE TIPOLIECCHI;
- TETJIOBBIC MAIINHBI ¥ UX KO3 (QUIIMEHT TOIe3HOTO IEHCTBYS;
- IPUMEPHI TEIUIOBBIX MAIUH;
- muka Kapno u ero ko3¢ duinent nonesnoro neiicTus;
- BTOpPOE HAYaJl0 TEPMOIMHAMHUKH;
- SHTpOMNHSI;
- IOHSTHE O CTATUCTUYECKOM TOJIKOBaHHHU SHTpoINH, GpopMmysia bosbliMaHa, cTpena BpeMeHH;
- IMarpaMMbl TEPMOJIMHAMHYECKUX MPOLIECCOB B KOOPANHATAX TEMIIepaTypa — SHTPOIIHSI.
15 |PA3JIEJI 2. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA Tewma 15.

@dazoBbIE IPEBPALLECHUS

PaccmarprBaeMbie BOTIPOCHI:

- YpaBHEHHE COCTOSIHUS PEaIbHOTO Ta3a;

- B3aMMO/ICHCTBHE MEXIY MOJICKYIaMU;

- ¢pusmIecKoe mpencTaBiIeHe 0 (a30BbIX MEpexoiax;
- ypaBHenue Knaneipona-Knaysuyca;
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- KOJIMYECTBEHHBIE XapaKTEPUCTHKH (pa30BBIX mepexo10B (yaeabHasl TEIUIOTa TIaBICHNUS,
napooOpa3oBaHus, U APYTHUE);

- (ha30BBIC TIEPEXO/IBI IEPBOTO M BTOPOTO POJIa, IPUMEPHI;

- (ha30BBIC AMATPAMMEI,

- TpOWHas TOYKa.

16

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

ArperaTHble COCTOSIHMSI BELLIECTBA

PaccmarprBaeMbie BOTIPOCHI:

- IIOHATHUE O CTPOCHUHN KUIAKOCTH, IEPECKOKHU U BPEMEHA OCGHHOﬁ KU3HU MOJIEKYII;
- CTPYKTypa TBEPIBIX TEJ, aMOP(HBIE U KPUCTAIUTHICCKIE TBEPIbIE TENa;

- KpUCTAJJIMYECKas pCIICTKA,

- 3aBUCHUMOCTH CBOMCTB BCUICCTBA OT TUIIA KpHCTaHHquCKOﬁ PEUICTKU,

- IOHSATHE O JieeKTaxX KPUCTAIIIMIECKON PEILIETKH.

17

PA3JIEJI 3. SJIEKTPOMAT'HUTHOE ITIOJIE Tema 17. DnekTpuueckoe mojie B

BaKyyMe

PaccmaTprBaemble BOTIPOCHI:

- 3ak0oH Kynona;

- HaNpsDKEHHOCTH JIEKTPOCTATHIECKOTO OIS

- CWJIOBBIE JINHHY;

- IPUHLIUI CYNEPIIO3UIIH;

- paboTa o MepeMEIICHUIO 3apsiia, HOTEHIAIbHAs SHEPrUsl MOJIs;
- IOTEHIUAI ANEKTPUUECKOTO MOJIsL;

- NEKTPUUECKOE N0JI€ U0,

- TUTIONb BO BHEIIHEM JJICKTPUYECKOM IIOJIE.

18

PA3AEJI 3. DJIEKTPOMAT'HUTHOE TIOJIE Tema 18. Llupkymnsus 1 moTOK

HAIPSPKCHHOCTHU SJICKTPUYCCKOTI'O IMOJIA

PaccmarpuBaeMble BOIPOCHI:

- TeopeMa O LUPKYJIALUN HaPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS;

- CBSI3b HAIPSKEHHOCTU U IIOTEHIUAJIA.

- SKBUIIOTEHL[UAJIbHBIE [IOBEPXHOCTH;

- IOTOK BEKTOPHOT'O TOJISl U €r0 (PM3MYECKUIl CMBICI;

- TeopeMa ["aycca B uHTErpanbHOl Gopme;

- IpPUMEHEHHUE TeopeMbl ['aycca I pacueTa HalpsKEHHOCTEN 3JIEKTPUUECKUX TOIEH.

19

PA3JIEJI 3. DJIEKTPOMAI'HUTHOE I1OJIE Tema 19. Dnextpudeckoe mosie B

TUDIIEKTPUKE

PaccmarprBaeMble BOIIPOCHI:

- IOJIAPU3ALHS AUIJICKTPHKOB, MEXaHU3MBbI MOJSPU3ALUH;

- BEKTOP DJIEKTPUIECKOTO CMEIICHUS (MHAYKINS SIEKTPUIECKOTO TOJIA);
- Teopema ["aycca Ayt 9IeKTPOCTATHYECKOTO MOJIS B TUAICKTPHKE;

- IM3IIEKTPHUYECKAs IPOHUIIAEMOCTh BEIIECTRA;

- DIIEKTPUYECKOE [0JIC B OJHOPOIHOM AUIICKTPHUKE;

- TIOHATHE 00 3JIEKTPETaxX W CErHETOMICKTPHKAX;

- IOHSITHE O Mbe303 P deKTe.

20

PA3JIEJI 3. QJIEKTPOMATHUTHOE I1OJIE Tema 20. IIpoBOIHUKH B 3IEKTPUYECKOM

I10JI€

PaccmarprBaeMbie BOTIPOCHI:

- IPOBOAHUKH B JIEKTPHUUCCKOM I10JIE;

- AJIEKTPOEMKOCTD MPOBOJHUKOB M KOHJCHCATOPOB;

- JIEKTPOEMKOCTh MPH MapaJUIeIbHOM H HOCJIEI0BATEIbHOM COSANHEHUSIX KOHIEHCATOPOB;
- SHEprusi 3apsHKEHHOT0 MTPOBOJIHUKA, KOHJICHCATOPA;
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- DQHEPT'UA IJICKTPUIECKOIO IIOJIA;
- 00beMHas INIOTHOCTh OHEPIUU BJICKTPUYCCKOIO IOJI.

21

PA3EJI 3. DJIEKTPOMAI'HUTHOE IIOJIE Tema 21. ITocTOSHHBINH TOK

PaccmarpuBaembie BOIIPOCHL:

- CWJIa TOKa, MJIOTHOCTh TOKA;

- ypaBHEHHE HEMPEPHIBHOCTH IS INIOTHOCTH TOKA;

- 3akoH OMa B HHTErpaIbHOH (hopMe AT OJHOPOJHOTO ydacTKa LETIH;
- JJIEKTPUUYECKOE CONPOTUBIICHHE;

- 3akoH Oma B nudepeHmansHon popme;

- 3aKkoH J[xoyns-Jlenna;

- JIEKTPOBIDKYIIIAS CHJIA HICTOYHUKA TOKA;

- 3ak0oH OMa 11711 HEOAHOPOTHOTO yYacTKa I[eTH;

- IpaBUJIa COCAMHEHNUS SJIEMEHTOB DJICKTPUYECKOMH 1IeTH (CONPOTHBIICHNUS, NICTOYHUKH TOKA);
- mpaBwia Kupxroga.

22

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

PaccmarprBaeMbie BOTIPOCHI:

- ICTOYHUKH MarHUTHOTO ITOJIS;

- MarHATHBII MOMEHT KPYTOBOTO TOKa;

- BEKTOp MarHUTHOHW WHIYKITUH;

- IPUHLIMII CYIIEPIIO3UIINH;

- CUJIOBBIC JIMHUHU MAarHuTHOT'O I10JIsA;

- 3akoH buo-Caapa-Jlamnaca,

- MAaromuTHO€ MoJI€ IPsAMOro TOKa, MaroHuTHOEC 10JIE B HEHTPE KPYTrOBOI'0 TOKA,
- MAarHUTHOE TIOJIE IBIKYIIETOCS 3apsia,;

- 3aK0H AMIIepa;

- CHJIa B3aUMOJICHCTBUS IBYX MPSMBIX ITapaJUIeIbHBIX IIPOBOIHUKOB,
- cuna JlopeHua;

- IBI)KEHUE 3apsHKCHHBIX YacTHI] B MATHUTHOM TIOJIE;

- YCKOPUTENH 3apsKEHHBIX YaCTHII.

23

PA3JIEJI 3. QJIEKTPOMAT'HUTHOE IIOJIE Tema 23. Llupkynsamus 1 NOTOK

MAar"HuTHOTO ITIOJIA

PaccmarpuBaembie BOIPOCHL:

- TeOpeMa O HUPKYJISAIUN BEKTOpa MarHUTHOW MHIYKIIHHY;

- IpUMEpPHI IPUMEHEHHS TEOPEMBI,

- BUXPEBOH XapaKTep MarHUTHBIX IOJIEH;

- MAarHUTHBIN MOTOK;

- Teopema ["aycca a1 MarHUTHOTO OIS,

- paboTa 1o IepeMeeHUIO TPOBOHUKA C TOKOM B MarHUTHOM IIOJIE.

24

PA3JIEJI 3. DJIEKTPOMAIT'HUTHOE IIOJIE Tema 24. MaraHuTHbIE CBOMCTBA

BCIICCTBA

PaccmarpuBaembie BOIPOCHL:

- 3¢ dext Xoma;

- HAaMarHMYeHHEe MarHeTHKOB;

- HaNpsPKEHHOCTh MarHUTHOT'O T10JIST;
- MarHUTHas IPOHUIIAEMOCTb;

- KIIaccu(UKaIKsI MarHeTHKOB;

- eppomMarHeTU3M.

25

PA3/IEJI 3. DJIEKTPOMAT'HUTHOE I1OJIE Tema 25. DnexkTpoMarHuTHAst HHAYKIIHS

PaccmarprBaeMbie BOTIPOCHI:
- SIBIICHHE HJICKTPOMArHUTHOW WHIYKINH, 3aK0H Dapanes;
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- npaBuio JleHua;

- BUXpeBble TOKU (TokU DyKo);

- CAMOMHAYKIUS;

- 3akoH Qapajes s CaMOUHAYKIUH;

- UHAYKTUBHOCTb COJICHOUJIA;

- SKCTPATOKHU CAMOUHAYKIIMH IIPU 3aMBIKAHUU U Pa3MBIKaHUU LETIH;
- IBJICHUE B3aMMHON MHAYKIWH, TpaHc(opmarop;

- SHEPTHUsI MAarHUTHOTO TIOJIST;

- TOK CMCIICHHS;

- cucTeMa ypaBHEeHHIT MakcBeiia B MHTETpalIbHOH hopMe u (pU3NIEeCKUN CMBICT BXOIAIINX B Hee
YpaBHEHUI.

26 (PA3JIEJI 3. QJIEKTPOMATHUTHOE ITIOJIE Tema 26. Dnexktpuyeckue KoneGaHus
PaccmaTpuBaeMble BOIIPOCHI:
- cBOOO/IHBIC U 3aTyXaloIUe KOJieOaHUs B AIEKTPUUECKOM KOJIeOaTeIbHOM KOHTYPE;
- ypaBHEHHE BBIHYXICHHBIX KOJICOAHUI B JIICKTPUUCCKOM KOJIeOATEIFHOM KOHTYPE M er0 pelieHHE;
- PE30HAHC M0 TOKY U HAINPSHKEHHUIO;
- TIOHATHE O CIIOKEHUH Konebanuit (OueHus, purypsl Jlnccaxy);
- IEPEMEHHBIN TOK.
27 [PA3JIEJI 4. OIITUKA Tema 27. DneKTpoMaraHuTHas BOJIHA
PaccmaTtpuBaeMble BOIIPOCHI:
- 3JICKTPOMAarHUTHBIE BOJHBI KaK CIEACTBYS U3 ypaBHeHUM MakcBeia;
- onbITHI ['epua;
- IOKaJia 3JICKTPOMAariuTHBIX BOJIH,
- CKOpPOCTb, OHEPrusi, MHTCHCUBHOCTb BHGKTpOMaFHHTHOﬁ BOJIHBI,
- IUIOTHOCTb IIOTOKA HEPTUU IEKTPOMATHUTHON BOJIHBL, BEKTOp YMoBa-IloiiHTHHra;
- DJIEMEHTBI TEOMETPUYECKOM ONITUKH;
- IOJTHOE BHYTPEHHEE OTPaKeHHE.
28 [(PA3JIEJI 4. OIITUKA Tema 28. UaTepdhepeHius cpera
PaccmarpuBaembie BOIPOCHL:
- KOTEPEHTHOCTH BOITH;
- uHTep(EPEHITHS BOJH;
- CTOAYUEC BOJIHBI,
- UHTep(EepEHIINs CBETa;
- CXeMBI TIOTyYeHUs HHTepPepEeHIHOHHON KapTHHBI (MeTox FOHra, 3epkana Openernst, Gunpusma
Openens);
- uHTep(epeHLHs B TOHKHX [UICHKAX U B KIIHHE;
- konbla HeroToHa;
- uHTEp(HEpPOMETPBL, MPUMEHEHHE HHTEPEPECHIIMH.
29 (PA3JIEJI 4. OIITUKA Tewma 29. Jludpakuus cBera
PaccmarpuBaembie BOIPOCHL:
- IIOHATHUEC O JII/I(ppaKHI/II/I QJICKTPOMArdiMTHBIX BOJIH;
- npuHuun ['rolirenca-Openens;
- meTo 30H Dpenens;
- mudpaxuust OpeHenst Ha IPOCTEHIIUX MPerpaaax;
- 30HHAsI IJTACTHUHKA.
30 [(PA3JIEJI 4. OIITUKA Tema 30. J/Iudpakius cBeta Ha MEPUOTUICCKUX CTPYKTYpax

PaccmarprBaeMbie BOTIPOCHI:

- nupaknus OpayHrodepa Ha OTHOW U ABYX IIEISX;

- mupaKInOHHAS PEIICTKA;

- TIpeICTaBIIeHUE O Toorpaduu;

- nupaknus PeHTTeHOBCKUX JIydel Ha KpUCTAILTHUECKOH penéTke, yeinoBue Bynbda-bparra.
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31

PA3/IEJI 4. OIITUKA Tewma 31. Ilonspuzarus cBera

PaccmarpuBaembie BOIIPOCHL:

- moJisapu3anus, popMa U CTEICHb NOJSPU3AIH MOHOXPOMATHICCKHUX BOJIH;
- IOJy4YEeHHE U aHAJIU3 TUHEHHO-TIONSPU30BAHHOTO CBETA, MOJISIPOUIBI;

- 3ak0H bprocrepa;

- 3ak0oH Mauroca;

- IByIy4enperoMIICHHE B KPUCTAIUIaX (ONTHYECKasi aHU30TPOIINS);

- IPAIMEPHI TPUMEHEHUS TTOJIIPU3ALNHY B HAyKe U TEXHUKE.

32

PA3JIEJI 4. OIITUKA Tewma 32. Jlucniepcust cBeta

PaccmarprBaeMbie BOTIPOCHI:

- TUCTICPCHUS CBETA;

- 9JICKTPOHHAsI TEOPHsI TUCTICPCUHU CBETA;

- (ha3oBas ¥ rpymnmnoBasi CKOPOCTH BOJIH;

- MOTJIOIICHUE U PACCESIHUAE CBETA;

- 3ak0oH byrepa-Jlambepra;

- 3aKk0H Panes;

- 9JIEMEHTHI TCOPUH ONTHICCKIX HHCTPYMCHTOB.

33

PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3NKA Tema 33.
KopnyckysipHO-BOITHOBOU yaJIu3M

PaccmaTtpuBaeMble BOIIPOCHI:

- NapaIoKChl KJIACCHYECKOH (DU3UKH;

- BHeIHUN GoTodddekT;

- ypaBHeHue DitHTeiHa 11 poTorddekra;

- umIyJisC (OTOHA;

- 3¢p¢pext KomrroHa;

- IaBJICHUE CBeTa, ONbITH JleOeaena.

34

PA3JAEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 34. BonHoBbIe

CBOMCTBAa MUKPOYACTHI]

PaccmarpuBaembie BOIPOCHL:

- onbIThl J|3BUCCOHA U J[>kepMepa;

- runoresa ae bpoiins;

- mU(paKIns MEKPOYACTHII;

- IPUHLUI HeompeeneHHocTH ['eiizenbepra.

- BOJIHOBasI (DyHKIHSI, €€ CTATHCTHUECKHI CMBICIT M yCIIOBHS, KOTOPHIM OHA JJOJDKHA YAOBIICTBOPSTH;
- ypaBHenue lllpenunrepa;

- ypaBHeHue lllpenunrepa ass cralimoHapHBIX COCTOSIHUI;

- IBIDKEHUE CBOOOHONH MUKPOYACTHUIIBI.

35

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3NKA Tema 35.

MI/IKpO‘-IaCTI/II_Ia B IIOTCHIIMAJIBHOM IIOJIC

PaccmarpuBaembie BOIPOCHL:

- KBaHTOBAs YacTHUIla B 0ECKOHEYHO TIyOOKOW OJTHOMEPHOH MOTEHIIMAILHOH sIME;
- OJTHOMEPHBIN OTEHITHANBHBIN TIOPOT U 0apbep;

- TYHHEJbHBIN 3 PeKT;

- KBaHTOBBIY TAPMOHUYECKUN OCLUIIIATOP.

36

PA3JIEJI 5. KBAHTOBAA U CTATUCTUYECKAS ®U3UKA Tema 36. KBanToBast
TEOpH aTOMA BOJOpOaa

PaccMaTprBaeMble BOTIPOCHI:

- SMIIUPUYECKUE 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTPaXx;

- popmyna banpmepa;

- ombITHI Pe3epdopaa mo paccessHuio anbda-yacTuir,




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1
- Teopus aTomMa Bogopoa 1o bopy;
- CTalUOHAPHOC YPAaBHCHUEC IﬂpeﬂHHFepa JJI1 aTOMa BOJAOpOJaa,
- YPOBHHU SHEPIHHU BOJOPOIOIOI00HOIO aTOMa.
37 |PA3JIEJ 5. KBAHTOBAA 11 CTATUCTHUYECKAS ®U3NKA Tema 37.

OpOuTAIBHBIE MOMEHT

PaccmaTpuBaemble BOTIPOCHI:

- oTepaTophl (PU3NUECKHUX BEJINYNH;

- BOJTHOBBIC (DYHKIIMH 1 KBAHTOBBIC YUCIA;

- IpaBUJIa 0TOOPA I KBAaHTOBBIX IIEPEXOO0B;

- onbIT llltepna u I'epnaxa, runoresa o CMHE;

- COOCTBEHHBIII MOMEHT UMILYJIbCA 3JEKTPOHA;

- npunuun Ilaynwy;

- IPUHIMI NOCTPOCHUS IIePUOANIECKOH TaOIUIIa 3TTEMEHTOB.

38

PA3JIEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3NKA Tema 38. OcHOBBI

CTaTUCTHYECKON (DU3UKU

PaccmarpuBaembie BOIPOCHL:

- TIOIXOJ] CTATHCTHYECKON (DU3UKH;

- MUKPOCOCTOSIHUSI 1 MAaKpOCOCTOSIHUS,;

- BBIPOKJCHHBIN M HEBBIPOXKACHHBII ra3, yCJI0BHE BBIPOKACHHUS;
- KJIJACCUYECKUM HEBBIPOKICHHBIN ra3;

- pactpenenenue MakcBesia Mo CKOPOCTSM U SHEPTUSIM;

- CIIEZICTBUSI M3 pacmpeenenus MakcBea.

39

PA3JIEJI 5. KBAHTOBASA 1 CTATUCTUYECKAS ®U3UKA Tema 39. KBantoBbie

CTaTUCTHUKHU

PaccmarpuBaeMble BOIPOCHI:

- 2JIEMEHTHI KBAHTOBOW CTAaTUCTHKHU: (pepMUOHBI, OO30HBI;

- CHMMETpPHYHbIE U aHTHCHMMETPHYHbIE BOJHOBBIE (DYHKITHH;

- pynxkuus pacnpenenenus ®epmu-/upaka;

- 3Heprus Pepmuy;

- bynkums pacnpenenenus bose-DitHiuTeiiHa;

- IIPEJEIIbHBIN NIEPEXO0/l KBAHTOBBIX PACIPECIICHUN B KIIACCUYECKUE.

40

PA3JIEJI 5. KBAHTOBAA U CTATUCTUYECKASA ®U3UKA Tema 40. KBantoBas

TEOPHUS TEIIIOBOT'O U3TYyYCHUS

PaccMaTprBaeMble BOTIPOCHI:

- TEIUIOBOE M3JIyYCHUE;

- BBIBOJ[ 3aKOHOB TEIUIOBOT'O U3JIyYCHHUS HAa OCHOBE pacnpezaencHus bo3e-DitHiTeliHa;
- popmyia [Inanka u crnecTBUS U3 HEe;

- 3akoH Ctedana-bombpimana.

41

PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3UKA Tema 41. DiieMeHTHI

KBaHTOBOM TCOpHUU MCTAJIJIOB

PaCCManHBaGMLIC BOIPOCHI:

- 30HHas TCOpusi TBép,HLIX TECI;

- ME€TaJUIbl, IU3JICKTPUKHU, MTOJTYTPOBOJIHUKHU;

- KBAHTOBasd TCOPU METAJJIOB, DJICKTPUICCKUEC CBOIicTBa TBép,HLIX TCI;

- 3aBUCUMOCTb KOHIICHTpAIunu HOCHTENEH 3apdaaa B METaJJIaX OT TEMIICPATYPhI;
- CBEPXIIPOBOAUMOCTD.

42

PA3AEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3UKA Tema 42. dusuka

MIOIYIIPOBOJHUKOB
PaccmarprBaeMbie BOTIPOCH:
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- coOCTBEHHAs IPOBOIMMOCTH MOJIYIIPOBOAHHKOB, SIIEKTPOHBI U JBIPKH;

- IpUMecHast POBOJAUMOCTB ITOJTYTIPOBOAHUKOB;

- a¢pext Xota B MOIyIPOBOIHHUKAX;

- 3aBUCHMOCTb KOHLICHTPAI[MX HOCHUTEJICH 3apsi/ia B IOJIYITPOBOAHUKAX OT TEMIICPaTyphl;
- paboTa BbIX0/1a, KOHTAKTHAs! pa3HOCTh ITOTEHIINAJIOB;

- TEpPMOAJICKTPUYECKUE SBIICHUS;

- KOHTAaKTHBIC SBJICHHS B MOJIYTIPOBOJHUKAX;

- IOJTyIIPOBOJHUKOBBIE PHOOPEL.

43

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3MKA Tema 43. Ontuueckue

CBOMCTBA TBEPIBIX TEN

PaccmarpuBaembie BOIIPOCHL:

- a¢pdpexr lrapka;

- a¢pexr 3eemana;

- OTOMPOBOTUMOCTb;

- JIIOMUHECLICHIIUS TBEPABIX TEI;

- CBETOAMOMBL, HOTOPE3UCTOPEL, POTOIIEMEHTHI, CONHEYHBIE OaTapen.

44

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UNKA Tema 44. Jlazeps! u

BOJIOKOHHaAaA OIITHUKa

PaccmarpuBaeMble BOIPOCHI:

- CIIOHTaHHOE U MHyLIUPOBAHHOE U3JIyUYCHHUE;

- UIHBEPCHAs HACEJIEHHOCTD;

- ypaBHEHMs DHHINTEHHA 1JIs ABYXYPOBHEBOI CUCTEMBI;
- 0COOEHHOCTH JIa3€PHOTO U3IYUYECHHUS;

- OCHOBHBIE THIIBI JIa3€POB U UX PUMEHEHHE;

- ONTHYECKHE BOJHOBOJBI U ONTHYECKOE BOJOKHO.

45

PA3AEJT 6. DUSNKA ATOMHOI'O AIPA N DJIEMEHTAPHBIX YACTUL] Tema 45.

Snpo atoma. PannoakTUBHOCTh

PaccmarpruBaeMbie BOTIPOCHI:

- COCTaB aTOMHOTO S/Ipa;

- XapaKTEePUCTHKH sPa: 3apsijl, Macca, JHEPTHUs CBSI3H HYKJIOHOB;
- U30TOIBI, U300apbl, U30TOHHI,

- MOJIEJIH aTOMHOT'O SI/IPa;

- PaIMOAKTUBHOCTE;

- BHJBI ¥ 3aKOHBI PATHOAKTUBHOTO M3ITyUCHUS.

46

PA3JIEJI 6. ®PU3UKA ATOMHOI'O AAPA U DJIEMEHTAPHBIX HACTHUL] Tema 46.
S nepHbie peakuu

PaCCManHBaGMLIC BOIPOCHI:

- AACPHBIC PCAKIINU: pCAKIUA AAPEHOTO ACICHUA, HICTIHAA AACPHAA pCaKIUi,

- 3aKOHBI COXPAHCHHUA B AJCPHBIX PECAKIINUAX,

- ICJICHUEC AI€P,

- p€aKkuda CHHTE3a aTOMHBIX AJEP U TCPMOAACPHAA PCAKIUA,

- (u3HUEeCKIEe OCHOBHI SIIEPHOM YHEPTETHUKH.

47

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

SHGMGHTapHI)Ie HqaCTUIIbI U q)YH)IaMeHTaJ'H)HI)Ie B3aHMOI[eI>iCTBHfI
PaccmarpuBaembie BONPOCHL:

- OCHOBHBIE KJIACCHI 2JIEMEHTAPHBIX YaCTHUILL;

- YaCTHIIB U AaHTHYACTHIIBI,

- KBapKH, JICNTOHBI, YaCTUIIBI — IEPEHOCYNKH B3aNMOICHCTBHI;

- BUJIBI YHIAMEHTAILHBIX B3aUMOCHCTBHIA;

- TEOPUH B3aHMOCBSI3H (PyHIaMEHTATBHBIX B3aUMOICHCTBHUI.
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48

PA3AEJI 6. PUSNKA ATOMHOI'O A1PA U DJIEMEHTAPHBIX HACTUL] Tema 48.

DneMeHTHI acTpo(U3UKH U SBOJIONNS BeeneHHoi

PaccmarpuBaembie BOIIPOCHL:

- HICTOYHHKHU SHEPrUH 3Be3]l: IPOTOHHBI UK bere u npyrue saepHsle peakuuy B 3Be371aX;
- HBOJIIOLIUS 3BE3];

- YepHBIE ABIPHI;

- 3BoJtoLMs BeeneHHol, TeMHas MaTepys U TEMHast SHEpTUs Bo BeeneHHoi.

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

JlabopaTopHbie paboThI

n/o

HaunmenoBanue mabopaTtopHbBIX paboT / KpaTKoe coJiep:KaHue

PA3JIEJI 1. Mexanuka. KunemaTuka u JuHaMUKa MOCTYIATEIFHOTO M BPAILIATEILHOTO

JABHMXXCHUA

B pesynbraTe BHINONHEHHMS J1AOOPATOPHOIT pabOTHI CTYAEHT OyAET 03HAKOMIICH C 3aKOHOMEPHOCTSIMU H
MOJy4YaeT HaBBIKU NPOBEJCHUS KOTHYECTBEHHBIX U3MEPEHUN 110 3aKOHOMEPHOCTSIM KMHEMAaTHKH
MOCTYNATEeIFHOTO M BpalllaTeIbHOTO IBHKEHHUS; AMHAMUKE BPAIlaTeIIbHOTO IBUKECHUS, UCIIOJIB3Ys
MOHATHS] MOMEHTA CUJIBI; MOMEHTA HHEPLIMU; MOMEHTa UMITyJIbca, TeopeMoil LllTeitHepa, 0CHOBHBIM
3aKOHOM JMHAMUKH BPAIATEILHOTO IBUXKEHUS

PA3JIEJI 1. Mexanuka. Yrpyrue cBoiicTBa TBEpAbIX U KUAKUX cpel: 3akoH ['yka

B pe3ynbrarte BRIOTHEHUS Ta00paTOPHOH pabOTHI CTYIEHT OYIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
MOJy4YacT HaBbIKH MMPOBCACHUA KOJIMYCCTBCHHBIX I/I3M6p€HPIﬁ [0 ynpyrum CBOICTBaM TBEPABIX TCJI,
JTUHEHHON 1 00BeMHO nedopManny ynpyrux Tel, 3akony ['yka

PA3JIEJI 1. Mexanuka. Mexanndeckue koneOanusi. MexaHn4ecKoe BOJTHOBOE JBHIKEHUE
B pesynbrare BeIMoIHEHHUS 1a00paTOPHON pabOThI CTYACHT OYJET 03HAKOMJIEH C 3aKOHOMEPHOCTSIMU U
IMOJIYy4YacT HaBBIKU MPOBEACHUA KOJIUYCCTBECHHBIX I/I3MepeHHﬁ TapMOHHNYCCKUX MEXaHUYCCKUX KOJ'Ie6aHPII>i,
KO0JIEOaHUSAM MasSTHHUKOB (CBO6OJ_'[HLIG HE3aTyXxaromue, CBO6OZ[HLIC 3aTyXarolue, BbIHYKACHHBIC
KoJIeOaHus)

PA3JIEJI 2. MonekynsipHasi pu3uka U TEPMOJIUHAMUKA. Y PaBHEHUE COCTOSIHHS
nACaJIbHOI O rasa. H?;OHpOIICCCBI

B pe3yiibTate BIMOTHEHHS Ta00PATOPHON pabOThl CTYIEHT OyIeT 03HAKOMIIEH ¢ 3aKOHOMEPHOCTSIMH U
IMOJIYy4YacT HaBBIKU IMPOBEACHUA KOJIUYCCTBECHHBIX H3MepeHHﬁ IO YPAaBHECHUIO COCTOSIHUA IJIsA O6paTI/IMLIX u
HEOOPAaTHUMBIX ITPOIIECCOB, UCIIOB3Ys 3aKOH ABOTaIPO; COCTOSHHIO HJIEATBHOTO I'a3a, B YaCTHOCTH, JIJIsI
M30XOPHOT0, N300apHOTO, U30TEPMUIECKOTO, N309HTPOMUIHOTO (a11abaTHOT0) TPOIECCOB

PA3JIEJI 3. DnexkTpoMarHuTHOE TI0JIE. DIIEKTPUUECKOE TT0Jie B BakyyMme. 3akoH Kyrona.
[upkymsius ¥ TOTOK HAMPSDKEHHOCTH AJIEKTPUIECKOTO TOJIsA. DIIEKTPUUIECKOE TTOJIE B
JUDJICKTPUKE

B PE3yJIbTAaTC BBINIOJHCHUSA na6opaTopH017I pa6OTLI CTYACHT 6y):[€T O3HAKOMJICH € 3aKOHOMEPHOCTSAMHU U
IMOJy4YacT HaBbIKH MMPOBEACHUA KOJIMYCCTBECHHbBIX I/IBMepCHI/Iﬁ I10 3aKOHY KyJ’IOHa, pacCcUnThIBATH
HalPsHYKEHHOCTD 3JICKTPOCTATHYCCKOTO ITOJIsA, UCIIOJIB3Y rpacbvmecrcne MPEACTABIICHUA - CUJIOBBIC JIMHUN U
OKBUIIOTCHIHAJIbHBIC ITIOBEPXHOCTH - U IIPUHIIUII CYTICPIIO3UITUU; paCCMATPUBACTCA U PACCUUTBIBACTCA
HalPsHHKEHHOCTD 3JICKTPUICCKOTO ITOJIA TUIIOJIA; 110 BHGKTpOéMKOCTHM IIPOBOAHMUKOB U KOHJACHCATOPOB,
SHEPTUH 3apsSHKCHHOTO KOHJICHCATOPa; 10 pacueTy dJIEKTPUIECKUX IeTneld Ha OCHOBE 3aKOHOB OMa H
Joxoyns-Jlenna

PA3JIEJI 3. DnexkTpoMarHuTHOE T0JIe. DIIEKTPUUECKHE KOJIeOaHUs: CBOOOHBIC U
3aTyXarolue KouedaHus B 3JEKTPUUECKOM K0Jie0aTeIbHOM KOHTYPE; BHIHYKICHHbBIE
KoJie0aHus B JIEKTPUUECKOM KOJIe0aTeIbHOM KOHTYPE; PE30HAHC




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

B pesynbrate BeIOTHEHHS 1a00paTOPHOH pabOTHI CTYyJEHT OyJeT 03HAKOMIICH ¢ 3aKOHOMEPHOCTSIMH 1
MOJy4aeT HaBBIKU NPOBEJCHUS KOTUYECTBEHHBIX U3MEPEHUN 110 TapMOHUYECKUM KOJIeOaHUAM B
JNEKTPUUECKOM KOHTYpE, pellasi ypaBHeHHE KoJIeOaHUi U UCIOIIb3YsI HOHATHS aMIUTUTY Ibl, YaCTOTHI U
(a3sl Koe0OaHuit, SHepruu Kosedbanuil. PaccMaTpuBatoTcst CBOOOAHBIE HE3aTyXaloIue, CBOOOIHbIE
3aTyXarouue

PA3JIEJI 4. Ontuka. Untepdepennus cBera. {udpakuus ceera. Judpaxius ceera Ha

[EPUOAUYECKUX CTPYKTypax

B pesynbrate BeINOTHEHHS 1a00paTOPHOI pabOTHI CTyJEHT OyJEeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH U
MOJTy4YaeT HaBbIKH IPOBEACHUS KOJIMUECTBEHHBIX U3MEPEHUH 10 HHTEPEPEHINH, XapaKTEPUCTHKAM
KOTEPEHTHBIX BOJIH; 10 JU(PAKINH, UCIIOIb30BaHMIO IpHHITHMA [ folirenca-PpeHens, MeToaa 30H
Openens, nudpaxuns OpeHenst Ha mpocTedMxX nperpagax, Audpakuus OpayHrodepa Ha OJHON U ABYX
HIeNSIX, AM(PPaKIMOHHON pelIeTKe; 110 MOJIpU3alny, UCIob3ys 3akoHbI bproctepa 1 Mantoca Ha mpumepe
ONTHYECKUX CXEM, COAEPIKAIINX MOJISIPOHIBI

PA3/IEJI 4. OnTuka. [lonspuszanus ceera. 3akoHsl bproctepa u Manroca.

B pesynprarte BRIMOTHEHHUS 1a00paTOPHOI pabOTHI CTYIEHT OYIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
MOJy4YacT HAaBbIKH MMPOBCACHUA KOJIMYCCTBCHHBIX I/I3MGp€HHﬁ XaPAKTCPUCTHUK MMOJIPU30BAHHOI'O CBETA,
MNPUMCHCHUIO 3aKOHOB Bp}OCTGpa n Majroca Ha NpuMEepe NCIOJIb30BAHUA ONNTHICCKUX CXEM, COACPIKAIINX
MNOJAPOUABL.

PA3/IEJI 5. KBanrtoBas u craructuueckas Gpusuka. KopnyckyasipHO-BOIHOBOH AyaJIu3M.

Buemnwmii pororddext

B pesynbraTe BBINOIHEHUS 1a0OPaTOPHON PabOTHI CTYEHT OyeT 03HAKOMIICH C 3aKOHOMEPHOCTSAMHU U
THOJIy4aeT HaBBIKU POBEJICHUS KOJIMYECTBCHHBIX U3MEPEHHH 110 3aKOHaM BHeNIHero GpoTo3ddexTa,
ypaBHeHHIO DiHIITEeIHa, XapaKTepucTukam (GoToHa
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PA3JIEJI 5. KBanToBas u cratuctudeckas ¢pusuka. KBantoBas Teopus TETIOBOTO
usnyuenus. 3akonsl Kupxroga, Crepana-bonpiimana, cMenienust Buna. popmyna
Ilnanka u ciencTBus U3 Hee

B pe3ynbrarte BRIOTHEHHUS 1a00paTOPHOI pabOTHI CTYIEHT OYIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
IMOJIYy4YacT HaBBIKH MPOBEACHUA KOJIUYCCTBECHHBIX I/I3MepeHHﬁ IO CIICKTPAJIbHBIM XapPaKTEPUCTUKAM
TEIUIOBOTO M3JTyYEHHsI, UCTIONB3Ys 3akoHbl Kupxroga, Credana-BonbiiMana u 3akoHbI cMelieHns: BuHa
JUISL CEePBIX TeJl 1 aDCOJIOTHO YEPHOE TENO0; MO3HAKOMUTCS C UCIIOJIb30BaHueM (opmyiisl [1nanka

11

PA3JIEJI 5. KBanToBas u cratuctuueckas pusuka. dusmka noaynpoBoJHUKOB. I dexT
XoJ1a B MOJYIPOBOJAHUKAX. 3aBUCUMOCTh KOHIIEHTPALIMM HOCUTENEH 3apsiia B
MOJIYTIPOBOJIHUKAX OT Temmeparypsl. PaboTa BbIXxoa, KOHTaKTHAs Pa3HOCTh

IIOTCHIIMAJIOB
B pesynbrarte BRINOTHEHUS J1TA00OPaTOPHOH pabOTHI CTYIEHT OYIEeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMU H
MOJTyYaeT HABBIKHM MPOBEICHUS KOIMUECTBEHHBIX H3MepeHni 1o d¢dekty Xoia

12

PA3JIEJI 6. ®u3uka aTOMHOTO $iApa ¥ 2JEMEHTAPHBIX YacTull. Sapo aroma. SAnepHeie
peaxuuu

B pesynbrare BeIMOTHEHHS 1a00PaTOPHOH pabOThI CTYACHT OYJET 03HAKOMJICH C 3aKOHOMEPHOCTSIMH U
IMOJIy4YacT HAaBbIKH MMPOBCACHUA KOJIMYCCTBECHHBIX I/IBMepCHI/Iﬁ AACPHBIX peaKHI/Iﬁ

[IpakTrueckue 3aHsaTHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKOC COACPIKAHUC

PA3/IEJI 1. Mexanuka. KnunemaTuka noctynarejibHOr0 U BpalaTEIbHOTO IBHXKEHUS
B PE3YIBTATE BBIMIOJTHECHUA NPAKTUYCCKOTO 3aJaHUA CTYJCHT ITOJTYyYacT HABBIK PCIICHUA 3a1a4 110
KUHEMATUKE NOCTYIATCIIbHOT'O U BPpAaIlaTCJIbHOI'O ABUIKCHUA




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

PA3/IEJI 1. Mexanuka. JluHaMuKa BpalaTeIbHOTO ABHKEHUSI TBEPAOrO Tea. 3aKOH

COXpaHCHU UMITYJIbCA. 3aKoH COXpPaHCHUMA MEXaHUYeCKOMH OHEPIrun

B PE3YyJIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT YUNUTCA Ha KOHKPCTHBIX MpHUMEpPax
pa3pa6aTLIBaTL AJITOPUTM U HAXOAUTh PCIICHUEC 3a/1av 110 3aKOHaM HL}OTOHa, 3aKOHY BCEMHPHOI'O
TATOTCHUS, 3aKOHAM TPCHUA; 10 JUHAMHUKE BPAIaTCIIbHOTO ABUKCHUA, UCIIOJIB3Y S NOHATUA MOMCHTA
CHJIbI; MOMCHTA MHEPLIMU; MOMCHTA UMITYJIbCA, TCOPEMY LHTeﬁHepa, OCHOBHOM 3aKOH JUHAMHMKH
BpamaTeJIbHOTO ABMKEHU S, 3aKOH COXpaHEHUS MOMEHTA UMITyJIbCa

PA3JIEJI 1. Mexanuka. D1€MEHTbI pEIsITUBUCTCKON MEXaHUKHU

B pe3ynbrare BRINOTHEHUS MPAKTHYECKOTO 3aJaHUS CTYACHT ONpeAessieT He0OX0IUMOCTh U TPaHHIIBI
MIPUMEHIMOCTHY TOHSATHH PETSITUBUCTCKON MeXaHHUKH. 3HaKoMHuTCs ¢ octynaramu CTO,
OTHOCUTCJIBbHOCTHEIO OAHOBPEMECHHOCTH U HpeO6pa3OBaHI/IHMI/I J]opeHua, a TaKXXE CO CJICACTBUAMU
npeoOpa3oBanuii JIopeHIa: COKpaIeHUEM [UTUHBI U 3aMEIJICHUEM BPEMCHHU B IBUXKYIIUXCS CUCTEMaX
oTcucTa. BHuManue YACICHO MOHATUAM PEIIATUBUCTCKOT'O UMITYJIbCA U B3AUMOCBA3M MACChl U SHCPIHUU.
HonyqaeT HaBbIKM PCIICHUA 3aJlav B CJ1ydac PEIATUBUCTCKOI'O ABUXKCHUSA TCJIa

PA3JIEJI 1. Mexanuka. Yrpyrue cBoiicTBa TBEpAbIX U KUAKUX cpe: 3akoH ['yka.

YpaBHEHHE HENPEPBIBHOCTH. Y paBHEeHHE bepHyum

B PE3YyJbTATC BBIMIOJIHCHHA NPAKTUYCCKOTO 3aJaHU CTYACHT IOJIYHYacT HABBIK PCHICHUA 3a/1aq 110 YIIPYTruM
CBOWMCTBaM TBEPIBIX TEJ, JINHEHHON 1 00beMHON AedopMaIiy YIIpyTrux Tel, 3aKoHy ['yka; ypaBHCHUIM
HenpepbeIBHOCTH U bepHyu.

PA3JIEJI 1. Mexanuka. Mexanndeckue Konebanus. MexaHnueckoe BOJTHOBOE

neuxenue. Dpdext Jomiepa

B PE3YJIbTATC BBIMIOJTHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJIYYacT HaBbIK PECIICHUA 3a1a4 110
TFapMOHHUYCCKUM MEXAHUYCCKUM KOHe6aHI/I$IM, MasTHUKaM, peiiast YpaBHCHUEC KoneOaHui u HCIIOJIB3YA
MOHATHUA aMIUIUTYAbl, YaCTOTHI U (baSBI KOJ'Ie6aHPII>1, OHEPrumn KOJIEOaHUH. PaCCManI/IBa}OTCﬂ CBO60,HHBI€
HE3aTyXarommue, CBO6OI[HLI€ 3aTyXaromue, BbIHYK/ICHHBIC I(OJ'IC6aHI/I5{, SIBJICHUC PE30HAHCA; 3(1)(1)6KT
Homnnepa

PA3JIEJI 2. MonekynsipHas pu3uka U TEPMOJIMHAMUKA. Y pPaBHEHNUE COCTOSTHHS

uaeanbHoOro rasa. M3onporeccel. bapomerpuueckas popmyna bonsiimana

B pesynbTate BBINOIHEHHS NPAKTUIECKOTO 3a/IaHUS CTYJICHT MOJy4aeT HaBbIK PELICHUS 3aay 110
YPaBHEHHIO COCTOSIHUSA JUIsl 0OpaTUMBIX M HEOOPAaTUMBIX MPOLIECCOB, UCIONb3YsI 3aKOH ABoraapo. CTyJeHT
YUUTCS] HA KOHKPETHBIX NIpUMepax pa3padaThBaTh aJrOPUTM U HAXOAUTH PEIICHHE 3a/1a4 110 YPaBHEHHIO
COCTOSIHMS MJICaJIbHOTO Ta3a, B YaCTHOCTH, JUISl HK30XOPHOT0, H300apHOTO, H30TEPMUYECKOTO,
M309HTPONHIHOTO (a11adaTHOT0) IPOLECCOB U 0OBEIMHSAIOIIETO MOJIUTPOITHOTO nporecca. [lomyqaer
HaBBIK PELICHU 3aJ1a4 110 PAcUeTy CTAaTUCTUYECKHUX XapaKTEPHUCTHK Ta3a 1o pacnpenesneHuio boapnmana

PA3JIEJI 2. MonekynsipHast ¢pu3uKa U TepMoInHaMuKa. Havana TepmoinHaMuKH

B PE3YIBTATE BBIMIOJTHEHUA NPAKTHYCCKOTO 3a1aHUA CTYACHT ITOJIYYa€T HABBIK PCIICHUA 3aj/1a4 110 pacucTy
BHYTPEHHEHN 3HEPIUHU r'a3a U €€ U3MEHEHUIO, HauajlaM TepMOJIMHAMUK, ypaBHeHUI0 Maiiepa;
paccMaTpuBaroTCsl 3aKOHOMEPHOCTH aJIMabaTHOTO MPOLIECCa; PACCUUTHIBACTCS] N3MEHEHHE SHTPOITHH B
Pa3HBIX Mpoleccax U KO3PPUIMESHT MOIE3HOTO JSHCTBHS

PA3JIEJI 2. MonekynsapHas ¢pusuka u TepmouHaMuka. @azoBbie MpeBpaLICHHUS.
Vpasnenue Knaneiipona-Knaysnyca. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckas pemerka

B PE3YyJbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT IOJY1acT HaBbIK PECHICHUA 3a/4a4 11O
CBOICTBaM Tell B Pa3HbIX arp€raTHbIX COCTOAHUAX, KOJIMYCCTBCHHBIM XaPAKTCPUCTUKAM (1)a3OBI)IX
MIEPEXO0JI0B; CBOMCTBAM KPUCTALNTMIECKUX PEIIETOK M CITOCO0aM pacdyera X KOJMUEeCTBEHHBIX
XapaKTEPUCTHUK

PA3JIEJI 3. DnexkTpoMarHuTHOE 1oJie. DIEKTPUUECKOE 1oJIe B BakyyMe. 3akoH KyioHa.
Hupkynauys v DOTOK HAIPSPKEHHOCTH AIEKTPUYECKOTO MOJIA. DIEKTPUUECKOE M0JIE B
TUBJIEKTPUKE




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

B pesynbTaTte BBIMOTHEHHU NPAKTHIECKOTO 3aIaHMs CTYJCHT YUNTCS Ha KOHKPETHBIX IPUMEpPax periaTh
3a/a4u 1o 3aKoHy KysoHa, paccuuThIBaTh HANIPSDKEHHOCTD MIEKTPOCTATUYECKOTO MO, HCIIOb3YsI
rpaduyeckue MpeACTaBICHUS - CUIOBBIE IMHUH U 9KBUIIOTEHIHAIbHBIE IOBEPXHOCTH - ¥ IIPUHIINI
CYTIEPIO3UINH; PACCMATPUBAETCS U PACCUUTHIBACTCS HAPSYKEHHOCTD 3JICKTPUYECKOTO MOJIS AUMOJIS;
paccMaTpuBaeTcs Moje B AUIIEKTPUKE

10

PA3JIEJI 3. DnekTpomarautHoe nosie. [IpoBOIHUKH B 3JIEKTPUUECKOM TI0JIE.

[TocTostnusiit Tok. 3akonbl Oma u Jxxoyns-Jlenna

B pesynbTate BBIMOTHEHHUS NPAKTHIECKOTO 3aIaHUSI CTYJCHT MOJIYYIHUT MPAKTHUCCKUE HABBIKH PEIICHUS
3a7ad4 1o AMEKTPOEMKOCTEH TPOBOIHUKOB M KOHICHCATOPOB, SHEPTUH 3apSKEHHOTO IIPOBOTHHKA,
KOHJICHCATOPA; 110 pacueTy dIEKTPUIECKUX Ienei Ha oCHOBe 3akoHOB OMa 1 [Ixoymsi-Jlenna

11

PA3JIEJI 3. DnekTpoMarauTHoe nosie. MarauTHoe noJie B Bakyyme. 3akoH buo-Casapa-

Jlannaca. 3akon Amnepa. Cuia Jlopenua

B PE3YJIbTATC BBIMIOJIHCHUSA NPAKTUYCCKOT'O 3aJaHUA CTYACHT NOJYUYUT NPAKTUICCKUE HABBIKU IPUMCHCHU
3akoHOB bruo-Casapa-Jlannaca u Amiepa, a Taxke ciisl JIopeHIia Ui pac4eToB XapaKTepUCTHK
MAarHUTHBIX MTOJICH U TPACKTOPHI U XapaKTEPHCTUK IBIKCHHS 3apsDKCHHBIX YaCTUIl B MATHUTHOM II0JIE.
Paccmarpuaercs s dext Xomma

12

PA3JIEJI 3. DnextpomaruutHoe nose. L{upKyasuus 1 moTOK MarHUTHOTO MOJIS.
MarHuTHBIE CBOMCTBA BeIIeCTBA. DJICKTPOMArHUTHAs MHIYKIM. 3akoHbl Dapaes st
WHTYKIIUU U CAMOMHIYKIHH

B PE3YJIbTATC BBIMIOJTHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJTYUYUT MPAKTUICCKNUEC HABBIKU PCIICHUA

3a/1a4 110 UCIOJIb30BAaHUIO IIOHATUNA MarHUTHOT'O IIOTOKA ¥ LIUPKYJIALIUA MarHUTHOTO 110JIs1; 3aKOHOB
UHAYKUMY U camouHykuuu @apanes

13

PA3JIEJI 3. DnekTpoMarauTHOE ToJie. DJIeKTpHUIeCKre KoeOaHus: CBOOOHBIC U
3aTyxarolye KoneOaHus B 3JIEKTPUUYECKOM Kos1e0aTeIbHOM KOHTYPE; BBIHYKIECHHBIE
KOJIeOaHUS B AJIIEKTPUUECKOM KOJIe0AaTEeTLbHOM KOHTYPE; PE30HAHC

B pesynbrate BBINTOTHEHHUS TPAKTHIECKOTO 3a/IaHKS CTYJICHT MTOJIy4aeT HaBbIK PELICHUS 3a1a4 110
rapMOHHMYECKHUM KOJIEOaHHUAM B DIIEKTPHUECKOM KOHTYpE, pelllas ypaBHeHHE KoJIeOaHuH 1 UCHIONIb3Ys
MOHSTHUS aMIUTUTYJIbI, YACTOTHI U (ha3bl KoJeOaHuii, SHepruu Kosiebanuil. PaccmatpuBaroTcs cBOOOIHbBIE
He3aTyXarolue, CBOOOAHBIE 3aTyXaloIIne, BEIHYK/ICHHbIe KOJIeOaHMs, SIBIICHUE PE30HAHCA

14

PA3JIEJI 4. Ontuka. OnekrpoMarHuTHas BoaHa. Bektop Ymosa-IloiiHTHHTra. Di1eMEHTBI

r€OMETPUYECKON ONTUKHU

B pe3ynbraTte BRIOTHEHUS MPAKTHYECKOTO 3aJaHUS CTYICHT OYIeT 03HAKOMIICH C OCHOBHBIMHU
XapaKTEePUCTHKAMH JICKTPOMATHUTHBIX BOJIH U ITOYYUT HABBIKYA BBIYUCICHHUS CKOPOCTH, YHEPT UM,
WHTEHCUBHOCTH AJICKTPOMArHUTHOM BOJIHBI, TIOTOKA IUNIOTHOCTH HEPTHH BOJIHBL; DIIEMCHTOB
T€OMETPUYECKON ONTUKU

15

PA3JIEJI 4. Ontuka. Uurepdepennns ceera. Audpaxmus ceera. Audpakius ceera Ha

MIEPUOJIUYECKUX CTPYKTypax

B pe3ynprare BRINOTHEHUS MPAKTHYECKOTO 33aHUS CTYACHT IOIyYUT MPAKTHICCKIE HABBIKH PEIICHUS
3a/1a4 0 MHTEPPEPEHIINH, XapaKTepUCTHKAaM KOTEPEHTHBIX BOJIH; 110 TU(PPAKINH, NCTIOIb30BaHUIO
npuHnuna [roiirenca-®dpenens, merona 308 Openens, nudpakuus OpeHens Ha IPOCTEHIINX Iperpaaax,
mudpaxuus @payHrodepa Ha OJJHOM U JBYX LIENIX, AMPPAKIHOHHON peIIeTKe
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PA3JIEJI 4. Ontuka. [lonsipusanus cBera. 3akoHbl bproctepa u Mamtoca. [{ucniepcust

cBeta. 3akoH byrepa-JlamOepra. 3akon Panes

B PE3YIBTATE BBIMTOJTHEHUA NPAKTHYCCKOTO 3aJaHUA CTYACHT IOJTYUYUT MPAKTUICCKNE HABBIKU PCIICHUA
3a7aa4 1o noJiapru3aluu, UCIOJb3ys 3aKOHbBI Ep}OCTepa u Maoca Ha IPUMEPE ONITUYCCKUX CXEM,
ComepKAMUX MOJIAPOUIBI; ITOTYUYNUT MPAKTUICCKHUE HABBIKW PCIICHUA KAQYECTBCHHBIX 3a1a4 110 JUCIICPCHUH,
CBA3aHHBIX C ITIOCTPOCHUEM XO1a nyqeﬁ B PasHBIX ONITUYECKUX CXEMaX, a TAKXKE peliad paC4CTHBIC 3aJa9n
Ha IMOTJIOMICHUE CBETA IPH IMTPOXOKACHUUN CPEI




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
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PA3JIEJI 5. KBantoBas u craructudeckas gpusuka. KopmyckyisipHO-BOTHOBOH JTyaTH3M.
Buemnwnii pororddext. Idhdext Komnrona. J[apnenne cpera

B PE3YyJIbTATC BBIMMOJTHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJYUYUT NPAKTUYCCKNUC HABBIKU PCIICHUA
pacyeTHbIX 3a/a4 110 3aKOHaM BHeIlHero GpoTtodddexra, ypaBHeHNIO DWHINTEHHA, XapaKTEePHUCTHKAM
tdotona; a3 dexTy KoMnToHa; TaBICHUIO CBETA
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PA3JIEJI 5. KBantoBas u craructudeckasi pusnka. BoHOBBIE CBOHCTBA MUKPOYACTHII.

Bomnnst ne bpoiins. [Ipunnun neonpenenennoctu I eitzendepra

B pesynbTaTe BBIMOTHEHHUS NPAKTHIECKOTO 3aIaHUS CTYJCHT MOJIYIHUT MPAKTHUCCKUE HABBIKH PEIICHUS
pacdeTHBIX 3a/1a4 110 BOJHOBBIM CBOMCTBAM MHUKPOYACTHLI, HCTIONB3Ys TUIOTE3Y Ae bpoiins; npumMeHeHnto
TIPUHIINITA HeonpeaeneHnoctel [ eisendepra

19

PA3JIEJI 5. KBanToBas u cratuctuueckas ¢usuka. Ypasuenue lllpenunrepa mis
CTaIlMOHAPHBIX cocTossHUN. KBaHTOBas yacTuia B 0eCKOHEYHO TITy00KOM OTHOMEPHOM
noteHuuaibHou sime. TyHHenbHbIH 3 dekT. cranmonapHoe ypasuenue Llpenunrepa ans
aroma Bozpopoja. ITpunnun [aynm

B PE3yJabTAaTC BBIMIOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT HAYUYUTCA Ha KOHKPCTHBIX IpUMEpax
paccMaTpuBaTh BBIBOJBI U3 pElIeHUH cTanoHapHoro ypaBHeHus lpenunrepa: bI'TIA, noTeHuanbHbIX

6apbepoB, BOJOPOAOINIOI00HOTO aTOMa, paccMaTpuBast peneHne — QYHKINIO Diiepa, KBaHTOBBIE YHCIIA,
npaBmiIa 0TO0pa JUIs KBAaHTOBBIX NE€PEX0/10B; MpHHIMII 1aymu

20

PA3JIEJI 5. KBanToBas u cratuctuueckas pusnka. OCHOBBI CTATUCTHYECKON (DU3HUKH.
Pacnpenenenne MakcBesia mo ckopocTam U dHeprusiM. OyHKIUS pacrpeieeHus

®epmu-/lupaka. @ynkuus pactpenenenus boze-OitHireiina

B pesynbTaTe BBIIOIHEHHS IPAKTHIECKOTO 3aJJaHUs CTYJCHT YYUTCS HAa KOHKPETHBIX IIPHMepax peliaTh
CTaTUCTHYECKHE 3a]]a9l Ha OCHOBE pacrpeneneHuii (cratiuctuk) @epmu-upaka u boze-DifHiTeliHa,
Makxkcsenna

21

PA3JIEJI 5. KBanToBas u cratuctudeckas ¢pusuka. KBantoBas Teopus TETIOBOTO
n3nydenus. 3akonsl Kupxroga, Credpana-bonsimana, cmemnienust Buna. gpopmyna
ITnanka u cnencTBus U3 Hee

B PE3YJIBbTATE BBIMIOJTHEHUA NPAKTUYCCKOTO 3aJaHUs CTYJCHT YUUTCA Ha KOHKPETHBIX ITPUMEpPAX pe€liaTh
3a4a4M IO CIICKTPAJIbHBIM XapPAKTEPUCTUKAM TCIIJIOBOT'O U3JIYUCHUs, UCIIOJIB3YS 3aKOHbBI KI/IpXFO(ba,
Credana-bonpiiMana u 3aKOHBI cMelieHnss BuHa u1st cepbIX Tl ¥ aOCOOTHO YEPHOE TEJO0; MO3HAKOMUTCS
¢ ucronp3oBanrueM Gopmyisr [Tranka

22

PA3JIEJI 5. KBantoBas u cratuctuueckas pusuka. Ousuka noaynpoBoJHUKOB. D heKT
XoJa B MOJYyIPOBOJHUKAX. 3aBUCUMOCTh KOHIIEHTPAIlUA HOCUTEIIEH 3aps/ia B
MOJTIYTIPOBOJTHUKAX OT Temmeparypsl. PaboTa BbIX0oa, KOHTaKTHAs Pa3HOCTh
HOTEHIHNAIOB

B PE3YIBTATE BBIMIOJTHEHUA NPAKTHYCCKOTO 3a1aHUA CTYACHT YUUTCA Ha KOHKPETHBIX IPpUMEPaAX
paccYnTHIBaTh KOJTNYECTBEHHBIE XapaKTEePUCTUKN COOCTBEHHON M ITPUMECHOH MPOBOANMOCTH
TMMOJIYIIPOBOAHUKOB, IPEACTABIIAA PE3YIbTAThI TAKKE Fpa(l)I/IqCCKI/I; peuiaTts 3aga49M 1o 3aBUCUMOCTH
KOHIIEHTpAIlMK HOCUTENICH 3apsijia B MOJYIPOBOJHUKAX OT TeMIeparypsl; dddekry Xomia; paboTe
BBIX0J1a, KOHTAKTHOI Pa3HOCTH MOTECHLHATIOB

23

PA3JIEJI 6. ®u3uka aTOMHOTO sA/Ipa ¥ 3JIEMEHTApHBIX YacTHIl. Sapo aToma.

Pa}lHOﬂKTI/IBHOCTB. BHJBI U 3aKOHBI paJUOAKTHBHOI'O U3JIYUCHUA

B PE3YyJbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOTO 3alaHUA CTYACHT HAYYUTCHd Ha KOHKPETHBIX IpUMEpax
AHAJIU3UPOBATh COCTAB ATOMHOTO AApa, OMPEALCIIAA €r0 XapaKTECPUCTUKU: 3apA/1, MacCa, SQHEPTHUA CBA3U
HYKJIIOHOB, IPUMCHUT Ha IMPAKTUKE IMTOHATHUA U30TOIIOB, U30TOHOB, 1/13o6ap; peurath 3aJa491 Ha 3aKOH
PaaroOaKTUBHOT'O U3JIYyYCHUA




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

24

PA3JIEJI 6. ®u3nka aTOMHOTO si/ipa U 3JIEMEHTAPHBIX YaCTHUIl. Sl1epHbIe peaKiiu.
Peakuuu sapeHoro AeaeHus ¥ CHHTE3a aTOMHBIX Si7iep, TepMOsiiepHasi peakius

B PE3YyJbTATC BBIMIOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT HAYYUTCA Ha KOHKPETHBIX IpUMEpax
J:[I/I(l)(l)epeHHI/IpOBaTb pCaKkunu ACJICHUA U CUHTE3a,; 3allUCbIBATh U PACCUUTLIBATL KOJIMYCCTBEHHO ACPHLBIC
peakuuu

4.3. CamocrosiTenbHas paboTa 00ydarOIMXCs.

/o

Bun camocrosiTensHOM paboThI

[ToaroroBka k 1a60pPaTOpPHBIM pabOTaM.

HOIIFOTOBKa K IPAKTUYCCKHUM 3aHATHAM.

Pabota c neKImoHHBIM MaTepUaIOM.

Pabora c nuteparypoii.

IToaroroBka k HpOMe)KYTOqHOﬁ aTTcCTalluu.

o O B~ W N

IToaroroBka K TeKyIiemMy KOHTPOJIIO.

5. Ilepeuenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOIb30BATh IPHU

OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).

No
/1

bubmnorpaduueckoe
pad Mecro noctyna
OIMCaHue

duzuka. https://library.miit.ru/bookscatalog/metod/DC-557.pdf
Hcnonp3oBanue
HHTEepHET-TEXHOIOT U]
B Kypce o01eit
¢u3uku: yueO. mocobue
JUISL CTY[. CHELl. U Harp.
HIICC, UTTCY,
NYUT, UDD,
BedyepHero (akyibTeTa.
4.2 / 10. H. XapuroHos
; mox pen. B. C.
Antunenxo; MUUNT.
Ka¢. duzuxa.M.:
PYT(MUUT), 2017.

MaremaTtnueckas https://library.miit.ru/miitpublishing/10-1984.pdf
(du3UKa: KOHCTIEKT
JEKIMA JJ1s1 CTY/I. TEXH.
cnen. UTICC, UTTOII,
NCYT3/JI.B.
[Tyruna; MUUT. Kag.




Bricmas maremartuka. -
M.: MUMT, 2010. - 58
C.

®u3rKa: KOHCIEKT
JIEKUUH AJIs CTY. CIIELL.
u Hanp. UYUT,
UTTCY, UTICC, U2,
Beuepnero ¢-ta. .3 /
C. M. Kokun, B. A.
Huxkurenko; MUNT.
Ka¢. ®uzuka.M.:
PYT(MUUT), 2017. -
256 c. : a-un. -
bubmuorp.: c. 255.

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

COopHUK 3a/1a4 110
JUCHUILTHNHE «DHU3HKa»
/ Tlox obm1. pex. mpod.
C.M. Kokuna — M.:
MMMUT, 2006. — 144 c.

https://library.miit.ru/bookscatalog/2024/Kokin_Sbornik_zadach.pdf

®dusnKa: KOHCIICKT
JIEKIIUH 110 001Iei
busuke I8 CTyA. crell.
NYUT, UICYTD, UDD,
HUTTOII, UKB u
BedyepHero (akyibTeTa.
4.1/ C.M. Kokun;
MUUT. Kad. Pusuka-
2.M.: MUUT, 2010. -
244 c. : um. -
bubmwmorp.: c. 3.

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

®dusnka: yued. mocobue
JUTSL CTY. CTeIl. ¥ Hatp.
NYUT, UTTCY,
UTICC, UDD,
BedyepHero (akyibTeTa.
Y.2. KoHCIeKT JIeKIni
/ C. M. Kokumn, B. A.
Huxkurenko; MUNT.
Ka¢. duznka.M.:
MUUT, 2013. - 178 c. :
a-wi. - bubmmorp.: c.
173.

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




6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

- Hayuno-texundeckas 6ubmmortexka PYT (MUUT) (http://library.miit.ru).

- DnekTpoHHO-O0ubmmoreunas cucrema JIAHbD (https://e.lanbook.com/).

- O0pazoBarenpHas mwiatdopma FOpaitt (https://urait.ru/).

- HWudopmanmonnsiii mopran Hayunas siexkTpoHHas OubinoTeka
eLIBRARY.RU (www.elibrary.ru);

-  Emunas  komekmus — mUQpOBBIX  00pa3oBAaTENBHBIX  PECypCOB
(http://window.edu.ru).

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IPOrpaMMHOTO OOECHeYeHs, B TOM YHCJIE€ OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

HNurepner-Opaysep (Yandex u ap.)
Microsoft Windows.
Microsoft Office

8. Omumcanne MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIEcca MO AUCIUTITHHE (MOIYIIIO).

VYyebnas ayauropus

JUIS  TPOBEACHUS YYEOHBIX 3aHATHM (3aHATHHM JIEKIIMOHHOTO THIIA,
MPAKTUYECKUX 3aHATUM, Ta00OpaTOPHBIX PaboT):

- paboure CTaHIUM CTYACHTOB, MyJIbTUMEINNHOE 000PYJOBaHUE, JOCKA;

- KOMIUIEKC JIa0OpAaTOPHBIX YCTAHOBOK [IJIsi NPOBEIEHHUS J1aOOPATOPHBIX
pabot o reme «Mexanuka, MonekynsapHas Gpu3uka, DJIEKTPUIECTBOY;

- KOMIUIEKC J1abOpaTOpHBIX yCTaHOBOK 1o TeMe: «Ontuka W
AJIIEKTPOMATHUTHBIE KOJICOAHUSD».

AyauTopust NOAKIOUEHA K ceTu «HTepHeT».

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

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

10. OuieHOUHBIE MAaTEpUAIIBI.



OueHouHbIE MaTepuabl, IPUMEHSEMbIE MIPU MPOBEACHUHU MPOMEKYTOUHOM

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLICHT, IOIEHT, K.H. Kadeapbl
«Duzukan

CoracoBaHo:

3asenyrommii kadenpoint BCCullb
3aBenyrommii kahenpoit Ouznka

[Ipencenarens yaeOHO-METOINYECKOM
KOMHUCCHH

A.B. [TayTkuna

b.B. Xenenkos

H.B. brikoB

H.A. AanpusiHoBa



