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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstMu OCBOCHHS TUCITUTUIMHBI (MOTyJ1s1) «DU3HKa» SABISIOTCA:

- ¢dopmupoBaHue y oOOydYaromierocss KOMIETEHIMH JJIsi  Hay4HO-
UCCJIEIOBATENLCKON JIESITENIbHOCTH, Ui (OPMHUPOBAHUS KOTOPBIX CTYJICHTHI
JOJKHBI HAyYUThCSl COOMpaTh M M3y4yaTh HAYYHO-TEXHUYECKYI0 MH(MOpMAIIHIO,
OTEUYECTBEHHBIN U 3apyOE)KHBII OMBIT 110 TEMAaTUKE UCCIIEAOBAHNS; aHAIM3UPOBATD
HAyYHO-TEXHUUYECKYI0 MH(QOPMAIINIO, OTEYECTBEHHBIH U 3apyOC)KHBIN OMBIT IO
TEMaTUKE HCCIENOBaHUS; MPOBOAUTH IKCIEPUMEHTHI MO 3aJaHHON METOJUKE,
oOpabaTeiBaTh M aHAIU3UPOBATh MX PE3YJIbTAThI, MPOBOJUTH BBHIYMCIUTEIbHbIC
AKCIIEPUMEHTHI C UCIOJIb30BAHUEM CTAHJAPTHBIX MPOrPAMMHBIX CPEJICTB C IEIIbIO
HOJyYEHUs] MaTEMAaTUYECKUX MOJEJIe MPOLecCOB U OOBEKTOB aBTOMAaTU3aLUU U
yIpAaBJICHUS]; TOATOTABIMBATEH JJAHHBIE U COCTAaBJISATH 0030pbI, pedeparsl, OTUETHI,
Hay4YHbIC MyOJMKAIMM U JOKIaAbl Ha HAyYHBIX KOH(PEPEHLHUAX W CEeMUHapax,
y4acTBOBATh BO BHEJIPCHUH PE3yJIbTATOB UCCIEIOBAaHUI U pa3paboToK;

- U3y4eHue (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKHU;

- (opmupoBaHNE €CTECTBEHHOHAYYHBIX MPEACTABICHHA O MaTepHH,
JIBDKEHUU U (yHIaMEHTAIbHBIX B3aUMOICHCTBUSIX.

3amauyaMu JUCHUTUIMHBL (MOYJIs1) « DU3HKaY SBISIOTCS:

- U3y4eHue (PU3NYECKUX 3aKOHOB OKPYKAIOIIET0 MHUpa B UX E€AUHCTBE U
B3aUMOCBSI3H;

- oBiageHue (yHIAMEHTAJIbHBIMU TMPUHIUIAMH W METOJAAMU PEUICHHUS
HAyYHO-TEXHUUYECKUX 3a/1a4;

- hOopMUPOBaHNE HABBHIKOB 10 MPUMEHEHHIO MOJIOKEHUN (PyHIaMEHTATBHOM
(GU3UKKM K TPaMOTHOMY HAyYHOMY aHAJIM3y CUTYallMid, C KOTOPHIMH WHXKEHEPY
MPUXOAUTCS CTAIKUBATHCA MPU CO3AHUM HOBOW TEXHUKU W HOBBIX TEXHOJIOTHIA;

- OCBOEHHE OCHOBHBIX (PU3UUECKHUX TEOPHIA, TO3BOJISIOIIUX OMUCATH SIBJICHUS
B IIPUPOJIE, U TPEIEIIOB TIPUMEHUMOCTH 3TUX TEOPUH I PEIICHUS COBPEMEHHBIX
M TIEPCIICKTUBHBIX TEXHOJIOTHMUECKUX 3a/1a4;

- (hopmupoBaHHUE y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHOUN KapTUHBI MUPA;

- O03HAKOMJICHHUE CTYJICHTOB C MCTOPHEH M JOTUKOW pa3BUTUSA (DU3UKU U
OCHOBHBIX €€ OTKPBITHUN;

- CO37laHNe YHUBEPCAIbHON 0a3bl JIsl M3y4deHUs: 00menpodecCuOHANbHBIX U
CHeIUaTbHBIX JUCITUIUINH,

- TOCTpOeHue Mpo4yHOM 0a3bl ((PpyHmaMeHTa) MOCIeayromero ooy4deHus: B
MarucTparype, aCnupaHType;

- TIOJTyYeHHUE CTIeUAINCTaMi HEOOXOAMMBIX 3HAHUN JJIs PEUICHHs HaydHO-
TEXHUYECKHUX 33/1a4 B TEOPETUUECKUX U MPUKIIAJHBIX aCEeKTaX.

2. [Tnaaupyemble pe3yabTaThl 00yUEHUS 10 JUCIUILTAHE (MOIYIIIO).



Ilepeuenp  (GopMUpYEMBIX pPE3YyJbTAaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIU) B PE3yJIbTaTe 00yUYEHUs 110 AUCUMILTMHE (MOLYIIO):

OIIK-1 - CnocobeH pemaTh MH)XEHEpPHbIE 3a7aud B MPOQECCHOHATBHON
NEeSTEILHOCTH C UCTIOJIb30BAaHMEM METO/I0B €CTECTBEHHBIX HAYK, MATEMaTHUYECKOTO
aHaJan3a u MOJICIMPOBAHUSI.

OOGy4eHue 1o JuCUUIUIMHE (MOAYJII0) IPEANOIaraeT, YTo MO0 €ro pe3yJibTaTam
oOydaroruiicss Oyner:

3HATH:
- (pusnyuecKylo CyIIHOCTh SBJICHUW M TMPOIIECCOB; OCHOBHBIC (DH3UUYECKHUE
3aKOHBI M MOJICIIM JIJISl PEIICHUS 3a7a4 B IPOPECCHOHATBHON NeATeIbHOCTH.

YMmern:

- aQHaJM3UPOBATh MOCTABJICHHBIE WHXKCHEPHBIC 3aJ]ayd C HUCIOJIb30BaHUEM
METOJIOB €CTECTBEHHBIX HayK; CTaBUTh M peEIIaTh HWHXXEHEPHBbIE M HAYYHO-
TEXHUUYECKHUE 3a/1auu B chepe cBoerl nmpodhecCuoHaNbHON EeSITeIIbHOCTH U HOBBIX
MEKIUCTUIMHAPHBIX HAIIPABJICHUM.

Baanern:

- HaBBbIKAMM M3MEPEHUN KOJMYECTBEHHBIX XapaKTEPUCTUK HCCIEIYyEMBbIX
OOBEKTOB U SBJIEHWI; HABBIKAMH HCIIOJIL30BAHHUS MATEMaTHUECKOrO aHaln3a U
MOJICITUPOBAHUS TIPU AJITOPUTMHU3AIMN WHKEHEPHBIX (MPEIMETHO-TPODHIHHBIX)
3a7a4 = C  UCIOJb30BAaHUEM  E€CTECTBEHHOHAYYHBIX, MaTeMaTUYECKUX U
TEXHOJIOTHYECKHUX MOJICIICH.

3. O6beM TUCIUTLIMHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTLIAHBI (MOTYJIs).

OO6mast TPYJIOEMKOCTh AUCIUILIMHBI (Moayssi) coctaBisier 9 3.e. (324
aKaJeMHYEeCKuX Jaca(oB).

3.2. O06bem gucruIUIMHBL (MOAYJsi) B (opMe KOHTAKTHOM pabOTHI
oOydaromxcss € MEJarorM4YecCKUMH  padOTHUKaAaMU U (WIKM)  JIHIAMH,
MPUBJIEKAEMBIMH K pean3anui 00pa3oBaTebHON MPOrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonnuecTBo yacoB

Tun y4eOHBIX 3aHATHI Cemectp
Bcero
Nel | Ne2 | Ne3
KonrakTHas paboTa Ipu npoBeleHUN y4eOHBIX 3aHATHI (BCEro): 184 56 72 56

B Tom uucie:

3aHATUA JEKLIUOHHOTO TUIIA 96 32 32 32




|3aH}ITI/I}I CEMHMHAPCKOI0 THIIa | 88 | 24 | 40 | 24 |

3.3. O6peM auCHUIUIMHBI (MOAYJs) B (hOpME CaMOCTOSITENBHOM pPabOTHI
oOyyarommxcsi, a Takke B (¢GopMe KOHTAKTHOM pabOThl OOyYalomUXCA C
NeTaroTHIECKUMH paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJICKAEMbBIMH K peaTH3aIiu
oOpa3oBaTeNbHOM MpOTpaMMbl HA HWHBIX yCIIOBUSIX, TMPU TPOBEIACHHUU
IPOMEKYTOUHOU aTrTecTanuu cocTaBisieT 140 akaneMudeckux gaca (OB).

3.4. Ilpu 0Oy4eHnu 1o HHANBUAYAIBHOMY Y4eOHOMY IIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4eHHH, 00BEM AUCHUIUIMHBI (MOAYJS) MOKET OBITh peaan30BaH
HOJIHOCTBIO B (hOpME CaMOCTOATEIBHON paboThl 00yUaromuxcs, a Takxke B opme
KOHTaKTHOM pabOThl 00Yy4YaroOIUXCs C MEAaroruueckKuMu pabOoTHUKAMU U (UJIN)
JUIaMU, TIPUBJIEKAEMbIMH K pealiu3alii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU MIPOBEJICHUU POMEKYTOUYHOM aTTECTALIUH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/1

1 |PA3JIEJI 1. MEXAHUKA Tema 1. ®usnveckas kKapTuHa MUpa. DKCIEPUMEHT B HU3HKE

PaCCManI/IBaeMHe BOIPOCHI:

- IpeIMeT U 3aaa4yn QU3UKH;

- (huznueckue TEOPUN M NPeeNbl UX IPUMEHUMOCTH;

- MECTO IKCTIEPHUMEHTA B (PU3HKeE,

- OIIMOKHU UMEPEHUil, MeTOAbI 00pabOTKH pPe3yIbTaTOB H3MEPEHUI];
- METO/Ibl IOCTPOEHHUS TPaUKOB 110 Pe3ysibTaTaM U3MEPEHUI.

2 |PA3JIEJ 1. MEXAHUKA Tema 2. Kuaematrka mocTynaTeIbHOTO JBHKCHUS

PaCCManI/IBaeMBIe BOIPOCHI:
- KHHEMaTHUKa: OCHOBHBIC IIOHATHSA, CUCTEMBI OTCUYCTA,

- IBUKEHUE I10 MIPSIMOIL: CpeHss CKOPOCTh U CPEIHEE YCKOPEHHUE;

- MTHOBEHHAS JIMHEHHAs CKOPOCTh, MTHOBEHHOE JTMHEHHOE YCKOpEeHHe, (PU3HMIECKU CMBICI POU3BOIHOM;
- IPOHACHHBIN MyTh KaK HHTETPAJ OT CKOPOCTH, PU3HMUECKUI CMBICT HHTETpaa;

- YPaBHEHMsI KHHEMATUKU PABHOIIEPEMEHHOTO JIBUKEHUE 110 IIPSIMOM.

3 (PA3JZIEJI 1. MEXAHUMKA Tema 3. Kunematruka npocTpaHCTBEHHOI'O U BpaIllaTeIbHOTO

JOBYOKCHUS

PaccmarprBaeMbie BOTIPOCHI:

- MPOCTPAHCTBEHHOE (KPUBOJIMHEHHOE) IBUKCHUE TOUKH;

- CTETeHU CBOOOIBI;

- HCIIOJIb30BaHUE BEKTOPOB B (PH3HKE;

- MOJIOKEHHE, PAINYC-BEKTOP, CKOPOCTh U YCKOPEHHE KaK BEKTOPHI;

- HOPMAJIBHOE U TAaHTCHIIMAIbHOEC YCKOPCHHE;

- OCHOBHBIC YPaBHEHHUS KHHEMATHKH [TOCTYIIATSIIbHOTO ABMIKCHHS,

- KHHEMaTHKa BPaIaTeJbHOTI0 ABMKCHHUS: MTHOBEHHAS YIJIOBasi CKOPOCTh M MTHOBEHHOE YTJIOBOE

YCKOpEHHE, UX CBS3b C IMHEWHOW CKOPOCTHIO U YCKOPEHUEM;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

/1
- IIOHATHE aKCUAJIBHOTO BEKTOPA,
- YPaBHCHUSA KUHECMATUKU PABHOIICPEMCHHOT'O BpAallICHUA.
4 |PA3JIEJI 1. MEXAHUKA Tema 4. 3aK0H COXpaHEHHS UMITYJIbCa

PaccmarpuBaembie BOIIPOCHL:

- MHepLUaJIbHBIE CUCTEMBI OTCUEeTa U MepBblit 3akoH HpioTOHA;
- BTOpoi 3akoH HrloTOHa,

- Macca, UMITyJIbC, CHIIa;

- ypaBHEHHE IMHAMUKH JIBMKCHUSI MATEPHAIBHON TOUKH;

- TpeTuii 3akoH HproTOHA;

- 3aKOH COXPaHEHMs NMITYJIbCa JUI MaTepHaIbHON TOUKH;

- LIGHTP Macc CUCTEMBbI MaTepHUaIbHbBIX TOYEK;

- 3aKOH COXpaHCHUA UMITYJIbCA AJIA CUCTEMbI MAaTCPUATIbHBIX TOYCK;
- CHJIa YIIPYTOT'0 CXKaTHS IPY>KUHBI;

- 3aKOH BcemupHOro TAroteHnus;

- LHCHTP TAKCCTH,

- CHJIBI TPEHUS M CONPOTHBIICHUSI.

PA3AEJT 1. MEXAHUKA Tema 5. 3aKoH cOXpaHEHHUSI MEXaHUYECKOW SHEPTUU
PaccmaTpuBaeMble BOTIPOCHI:

- paboTa mepeMeHHOM CHIIB;

- MOIIHOCTB;

- KHHEeTHUYECKas SHepIrusl MaTepHaTIbHON TOUKH;

- TI0JIE CHJI;

- KOHCEpBaTHBHbIE U HEKOHCEPBAaTHUBHbIE CUIIBI, IPUMEPHI;

- (husnueckuil CMBICH KPUBOJIMHEHHOTO HHTETpaa;

- IOTEHIMAJIbHAS SHEPTHS;

- IOTCHIIUATIbHAS SHEPTHUS B M0JIE€ CHII TSDKECTH;

- TIepBasi, BTOPasi ¥ TPEThsI KOCMUYECKHE CKOPOCTH;

- IOTeHIUAIIbHAS SHEPTHUS YIPYTO J1ePOPMUPOBAHHON TPYKHUHBI;

- 3aKOH COXPaHEHHMs TTOJIHOH MeXaHWMIECKOH 3HEPTHH B M0JI€ TOTEHIMAIBHBIX CHIL;
- CBSI3b MEX/1y CHJION U MOTEHLUAIbHON YHEPTHEH.

PA3/IEJI 1. MEXAHUKA Tewma 6. [IBuxeHue B HEMHEPLUAIbHBIX CUCTEMAax OTCUETa
PaccmarpuBaembie BOIPOCHL:

- IPUHLIMI OTHOCHUTEIBHOCTH U ITpeobpa3oBanus ["anunes;

- HCUHCPUHAJIbHBIC CUCTEMBI OTCUECTA,

- CHUJIbI UHCPIIUH;

- ueHTp06e>1<Ha$1 cuia,

- IPUMEPLI CWJI UHEPUUHN B TPAHCIIOPTHBIX CUCTEMAX.

PA3JIEJI 1. MEXAHUKA Tema 7. DnemMeHTbI peasTUBUCTCKON MEXaHUKU

PaccmarpuBaembie BOIPOCHL:

- TOCTYJIAaThl DWHIITEHHa,

- IPOCTPAHCTBO U BPEeMSI;

- COKpaIlleHHe JJIMHBI U 3aMeJJICHHE BPEMEHH B IBMKYIITUXCS CHCTEMAaX OTCUETA,;

- OTHOCHUTEIHHOCTH OJTHOBPEMEHHOCTH;

- mpeoOpa3oBanus JlopeHna;

- PETSATUBUCTCKUI UMITYJIbC;

- B3aMMOCBSI3b MacChl U YHEPTHH;

- 9KCIICPUMEHTAIBHEIC TTOTBEPKICHHS CIICIHATBHON Teopru oTHOcUTenbHOCTH (CTO).

PA3JIEJI 1. MEXAHUKA Tema 8. /IlunaMuka BpalaTeabHOr0 JBUKEHUS TBEPJOTO Tella
PaccmarpuBaemMble BOTPOCHI:

- MOMCHT MHCPI WU,

- teopema IllTeitHepa;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

- MOMCHT CHJIBI;
- MOMEHT MMITYJIbCA,;

- OCHOBHOU 3aKOH JTHHAMHKH BPAINATEIbHOTO IBHKEHHS B CJy4ae CUCTEMBI TOYEK U B CITydae TBEPIOTO
Tena;

- KHHETHUYECKAast DHEPTHs TeJia P BPalaTeIbHOM JBIKCHU Y,

- 3aKOH COXPAHEHHsI MOMEHTA UMITYJIbCa;

- CWJIa TPEHHS KauCHHUS;

- MOHSTHE O THPOCKOTIAX;

- MOHSTHE O CJIOKHOM JIBUKEHHHU TBEPJIOTO Tela.

PA3JIEJI 1. MEXAHUKA Tema 9. Ynpyrue cBoiicTBa TBEPAbIX U KUJIKUX CPeEJl
PaccmarpuBaembie BOIIPOCHL:

- yIpyrue HanpsbkeHus: 1 geopMaluy B TBEPIOM Telle;

- 3aK0H ['yka;

- MoayJis FOHra;

- ko3¢ ¢urment [lyaccona;

- o0IIKe CBOHCTBA KUAKOCTEH U ra3oB;

- CTallMOHAPHOE TCUCHUE UICATBbHOM XKUIKOCTH;

- ypaBHEHHE HENPEPHIBHOCTH;

- ypaBHeHue beprym.

10

PA3JIEJI 1. MEXAHHKA Tema 10. Mexanudeckue KojieOaHus

PaccmaTrpuBaeMble BOIIPOCHI:

- IEpUOANYECKHE TIPOLIECCHI;

- rapMOHHYECKHUE KOJIeOaHMs;

- MassTHUKU,

- YpaBHEHHE CBOOOJHBIX HE3aTYXAIOINX MEXaHMUECKUH KOJIeOaHUH U eT0 peIIeHHe;
- aMIUIMTY/a, 9acToTa 1 ¢asza KojaedaHuii;

- 9Heprust KojeOaHui;

- ypaBHEHHE CBOOOHBIX 3aTyXarONMX MEXaHUIECKUI KOJIeOaHWi U eTo pelIeHue;

- XapaKTEePUCTUKH 3aTyXaIOMNX KoJeOaHui;

- IpUMEpPHI KOIeOaTebHBIX CUCTEM B MEXaHUKE U TEXHHUKE.

11

PA3JIEJI 1. MEXAHUKA Tewma 11. Mexanuueckoe BOJIHOBOE JBUkKEHHE. DPPEKT

Hormuiepa

PaccmarpuBaembie BOIPOCHL:

- BOJTHOBOE JIBIKCHUE;

- IUTOCKasi TapMOHMYECKas BOJIHA,;

- IOHSTHE O NPOIOJBHBIX U MOIEPEYHbIX BOJIHAX;

- JIMHa BOJIHBI, BOJIHOBOE YHCIIO, (pa30Basi CKOPOCTH;

- YpaBHEHHE BOJIHBI;

- OZIHOMEPHOE BOJTHOBOE YPaBHEHHUCE;

- YIIPYTHUE BOJIHBI B ra3dax XUJAKOCTAX U TBEPABIX TEJIAX;
- DJICMCHTBI aKyCTUKHU,

- 3¢ ekt Jlormrepa.

12

PA3AEJI 2. MOJIEKVYJIAAPHASA ®U3UKA U TEPMOJINHAMMUMKA Tema 12.

MonekynapHO-KUHETUYECKask TEOPUS ra30B
PaccmarprBaeMbie BOTIPOCHI:

- AJieaJbHBIN Ta3;

- TeMIepaTypa U BHYTPSHHSS SHEPTUs ra3a;

- OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KUHETHIECKOH TEOPHH;

- YpaBHEHHE COCTOSHUS HJICATBHOTO Ta3a;

- TUTIOTE3a O paBHOPACIIPEeNICHAH YHEPTHH 110 CTETICHSIM CBOOOIBI;
- 6apoMeTrpuueckas Gopmya 1 pacrpeneneHue bombimana.




Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

/1
13 |PA3JIEJI 2. MOJIEKVYJISAPHA ST ®U3UKA 1 TEPMOAMHAMUKA Tema 13. [1epBoe
Ha4daJIO TCPpMOIAUMHAMHKHA
PaccmarpuBaembie BOIIPOCHL:
- mapameTpsl ¥ PYHKIUH COCTOSIHUS;
- TEpMOJIMHAMUYECKOE PaBHOBECUE U TEMIIEPATYpa;
- KBa3UCTAaTHYECKHUE MTPOIIECCHI;
- M30XOPHBINA, H300apHBIH, H30TEPMUUECKHUIT ITPOIIECCHI;
- IEpBOE HAYaJI0 TEPMOJUHAMHKH;
- N3MCHEHNE BHYTPEHHEH 3HEPTHH, paboTa rasa;
- TETIIIOEMKOCTB;
- TEMIIOEMKOCTH NIPH TIOCTOSTHHOM JIaBJICHHU B 00BEME;
- MOJISIpHad U YACJIbHAA TCIJIOEMKOCTH,
- ypaBHeHHe (Teopema) Maiiepa;
- aaquabaTHYCCKHMA POIIECC;
- IOJIUTPONINYECKUH Tporecc (MPOIecC C MOCTOSIHHON TEIIIOEMKOCTBIO);
- IarpaMMbl TEPMOJUHAMHYECKUX IPOLIECCOB B KOOPAMHATAX JaBJIECHHE — 00bEM;
- IOHATHE 00 OTKPBITHIX TEPMOAMHAMUYECKUX CUCTEMAax, XHMHUECKUH MOTCHIHAI.
14 |PA3JIEJI 2. MOJIEKYJIAAPHAS ®U3UKA U TEPMOJNHAMUKA Tema 14. Bropoe
Ha4vajio TepMOAUHAMUKH
PaccmaTpuBaemble BOIIPOCH:
- mpeoOpa3oBaHKe TEIUIOTH B MEXaHUYECKYIO PaboTy;
- 00OpaTHMbIe 1 HEOOpaTHMBbIE IPOLIECCHI;
- TEMJIOBBIE MAIIMHBI ¥ UX KO3 (UIIMEHT TOJIE3HOTO IEHCTBHS;
- IPUMEPHI TCIUIOBBIX MAIllH;
- k1 KapHo u ero ko3 GuIMeHT moyie3Horo AeiCTBUS;
- BTOpPOE HavaJI0 TEPMOANHAMHKH;
- SHTpOMHS;
- IOHSATHE O CTAaTUCTUYECKOM TOJIKOBAaHHHM 3HTPOINH, popMmyia bonpiimMana, cTpena BpeMeHH;
- IarpaMMBbl TEPMOJIMHAMHYIECKUX IPOIIECCOB B KOOPANHATAX TEMIIEPATYPa — SHTPOTIHS.
15 |PA3JIEJI 2. MOJIEKVYJISIPHA S ®U3UKA 1 TEPMOJAMHAMUKA Tewma 15.
®da30Bble IPEBPALLECHUS
PaccmarpuBaembie BOIPOCHL:
- YpaBHEHHE COCTOSIHUSI PEaIbHOIO ra3a;
- B3aUMOJICHCTBUE MEXKIY MOJIEKYJIaMH;
- (huzmueckoe npezacTabiieHne 0 Ga3oBBIX MEPEXOAAX;
- ypaBHeHue Knaneiipona-Knaysuyca;
- KOJINUECTBEHHBIE XapaKTEPUCTHKH (a30BbIX Mepexo/I0B (yIeIbHas TeIIoTa IUIaBICHNUs,
napooOpa3zoBaHusl, ¥ ApYyTrHe);
- (hazoBbIe EpexoIpl IEPBOTO M BTOPOTO POJia, IPUMEPHI;
- ¢a3oBBIC TUATPAMMBI;
- TpOiHas TOUKA.
16 |PA3JIEJI 2. MOJIEKVYJISIPHA S ®U3UKA U TEPMOAMHAMUKA Tewma 16.

AFpeFaTHBIC COCTOAHUA BEIICCTBA

PaccmarpuBaembie BONPOCHL:

- TIOHSITUE O CTPOEHUH JKUIKOCTH, IEPECKOKHU U BpEMEHA OCEAJION KU3HU MOJIEKYJI;
- CTPYKTypa TBEPIBIX TEJ, aMOP(HBIC U KPUCTAIUTMICCKHE TBEPBIC TENA;

- KpUCTaJUIMYeCcKas peleTKa;

- 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTATIINIECKOM PEILIETKH;

- IOHATHE O Ae(eKTax KPUCTATMIECKON PEIIeTKH.
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Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

17

PA3/IEJI 3. DJIEKTPOMAI'HUTHOE I10OJIE Tema 17. Dnextpudeckoe noJjie B

BaKyyMe
PaccmarpuBaembie BOIIPOCHL:

- 3axoH KyoHa;

- HaIPsHKEHHOCTH AJIEKTPOCTaTUUECKOTO MOJIs;

- CUJIOBBIE JINHUY;

- IPUHINT CYTIEPHIO3UIIHH;

- paboTa Mo MEepPEMENICHUIO 3apsi/ia, HOTCHIHAIbHASI SHEPT U MO
- MOTCHIUAT IEKTPUIECKOTO OIS

- JIEKTPUUYECKOE MTOJIE AUTIOJS;

- TUIIOJIb BO BHEIITHEM 3JIEKTPUYECKOM IIOJIE.

18

PA3JIEJI 3. DJIEKTPOMAT'HUTHOE I1OJIE Tema 18. Llupkynauus 1 HOTOK

HAIIPAKCHHOCTU JICKTPHUYCCKOI'O ITOJIA

PaccmaTpuBaeMble BOIIPOCHI:

- TEOpeMa O HUPKYJISIUU HAIPSKEHHOCTH JIEKTPUUECKOTO OIS,

- CBAI3b HANPSDKEHHOCTH M TIOTEHIMAIA.

- 9KBUIIOTEHIINAILHBIE TOBEPXHOCTH;

- IOTOK BEKTOPHOTO TIOJIS U €T0 (PM3UIECKUH CMBICT;

- reopema ["aycca B mHTErpansHo# Gopme;

- IPUMEHEHHE TeopeMsbl [aycca s pacueTa HalpsHKEHHOCTEH IEKTPUIECKUX TOJEH.

19

PA3JIEJI 3. SJIEKTPOMAT'HUTHOE IIOJIE Tema 19. Dnexkrpuueckoe mnojie B

JAUDBJICKTPUKE

PaccmaTtpuBaeMble BOIIPOCHI:

- IoJiApusanuvs JUBJICKTPUKOB, MEXaHU3MbI TTOJIAPpU3AIIAN,

- BEKTOP IEKTPHUUECKOTO CMELIEHUs! (MHAYKIHS 3JIEKTPUIECKOTr0 TOJIs);
- Teopema ["aycca ISt 371€KTPOCTAaTHIECKOTO TI0JIS B AMIICKTPHKE;

- IMJIEKTPUYECKast HPOHUIIAEMOCTD BEIIECTBA;

- QJIEKTPUUYECKOE T10JI€ B OAHOPOIHOM ANDIIEKTPHKE;

- IOHATHE 00 HJIEKTPETaX M CETHETOIICKTPUKAX;

- TIOHATHE O The303(deKTe.

20

PA3JIEJI 3. QJIEKTPOMAT'HUTHOE IIOJIE Tema 20. IIpoBOIHUKH B 3IEKTPUYECKOM

IIOJIC

PaccmarpuBaembie BOIIPOCHL:

- IPOBOAHUKH B 3JIEKTPUIECKOM TIOJIE;

- JJIEKTPOEMKOCTH MIPOBOIHUKOB M KOHIEHCATOPOB;

- 3JIEKTPOEMKOCTb IIpU MapauIeIbHOM U TOCNEI0BATENILHOM COSAUHEHHSIX KOHIEHCATOPOB;
- DHEeprus 3apsHKEHHOT0 MPOBOJHUKA, KOHJEHCATOPa;

- DHEPrUs MEKTPUUECKOTO MO,

- 00beMHas TUIOTHOCTD YHEPTUH INEKTPHIECKOTO O,

21

PA3JIEJI 3. DJIEKTPOMATI'HUTHOE IIOJIE Tema 21. ITocTOSHHBIN TOK

PaccmarpuBaembie BOIPOCHL:

- CWJIa TOKa, MJIOTHOCTh TOKA;

- YpaBHEHHE HENPEPHIBHOCTH IS INIOTHOCTH TOKA,;

- 3akoH OMa B MHTETrpaJIbHOH (hopMe A1t OJTHOPOTHOTO ydyacTKa LEeTIH;
- QJIEKTPUUYECKOE CONPOTUBIICHHE;

- 3akoH Oma B uddepenunansHoit hopme;

- 3ak0oH Jxoyns-Jlenna;

- JIEKTPOBIDKYINAS CHJIA HICTOYHUKA TOKA;

- 3akoH OMa 711 HEOAHOPOAHOTO YYacTKa [ETH;




Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE
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- IIpaBWjIa COCANHEHUS DJIEMEHTOB BHCKTpI/IHCCKOﬁ IS804 (COHpOTI/IBHeHI/I}I, HNCTOYHUKHU TOKa);
- mpaBuia Kupxroda.
22 |PA3JIEJI 3. DJIEKTPOMAI'HUTHOE I1OJIE Tema 22. MarautHOE 110JI€ B BAKyyMe

PaccmarpuBaembie BOIIPOCHL:

- UICTOYHUKHM MarHUTHOTO IOJISL;

- MAarHUTHBII MOMEHT KPyTrOBOTO TOKa,;

- BEKTOP MarHUTHOM WHIYKINH;

- IPUHINT CYTIEPHIO3UIIHH;

- CHJIOBBIE JINHUY MarHUTHOTO TI0JIS;

- 3akoH buo-Casapa-Jlamnaca;

- MarHUTHOE TI0JIE€ IIPSMOTO TOKA, MarHUTHOE MOJI€ B LIEHTPE KPYyTrOBOI'0 TOKA;
- MarHUTHOE TIOJIE ABMXKYIIETOCA 3apsiia;

- 3aK0OH AMIiepa;

- CuJjia B3aHM0I[eI>IICTBH)I JABYX MPAMBIX HNapalJICJIbHbIX IPOBOJHUKOB,
- cuna Jlopenna;

- IBIDKCHHUE 3apsDKCHHBIX YaCTHI] B MArHUTHOM IIOJIE;

- YCKOPUTENH 3apsHKEHHBIX YacTHII.

23

PA3EJL 3. DJIEKTPOMAT'HUTHOE TIOJIE Tema 23. Lupkyasius 1 OTOK

MAar"HuTHOTO I10JIA

PaccmaTrpuBaeMble BOIPOCHL:

- TeOpeMa O LIMPKYJIALMHA BEKTOpa MATHUTHON UHAYKLIUU;

- IIpPUMEPBI IPUMEHEHUS TEOPEMBI;

- BUXPEBOI XapaKTep MarHUTHBIX I0JIEH;

- MAarHUTHBIN TIOTOK;

- Teopema ["aycca a1 MarHUTHOTO TOJS;

- paboTa 1o IepeMEeIeHNIO TPOBOJHNKA C TOKOM B MarHUTHOM IIOJI€.

24

PA3JIEJI 3. DJIEKTPOMAT'HUTHOE TIOJIE Tema 24. MarauTHble CBOMCTBA

B€IICCTBA

PaccmarpuBaembie BOIIPOCHL:

- ahexr Xona;

- HOAMarHn4¢HuUu¢C MarHCTuKoOB,

- HAIPSHHYKEHHOCTHh MArHUTHOTO TTOJIA;
- MarouTHas mpoOHUIAEMOCTb,

- KIIaccU (UKL MarHeTHKOB;

- (heppomaraeTHsM.

25

PA3JIEJI 3. QJIEKTPOMATHUTHOE IIOJIE Tema 25. DnekTpomMaruuTHas HHAYKLINS

PaccmarpuBaembie BONPOCHL:

- SIBJICHUE DJIEKTPOMAarHUTHOW MHAYKLIMH, 3aKoH Dapanes;

- npaBuJo JleHua;

- BUXpeBbIe TOKH (TOKH DyKO);

- CAMOMHAYKIUS;

- 3akoH Dapajes 111 CAMOUHIYKIIUH;

- UHIYKTUBHOCTb COJIEHOM/IA;

- SKCTPATOKH CAaMOMHAYKLWHU NIPH 3aMbIKaHUU U pa3MbIKaHUU 1IETIH;
- sIBIICHUE B3aUMHON MHIYKIUH, TPAHCHOPMATOP;

- SHEPIUs MarHUTHOT'O TOJIS;

- TOK CMEULICHUS;

- cucTeMa ypaBHEHHH MakcBeiuia B MHTETpalbHOU popMe u (GU3HUECKUN CMBICT BXOSIINUX B HEE
YpaBHEHUM.
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26 |PA3JEJI 3. 9JIEKTPOMAT'HUTHOE IIOJIE Tema 26. Dnektpuueckue KoiaeOaHus
PaccmarpuBaembie BOIIPOCHL:
- cBOOOIHBIE U 3aTyXaloIUe KoJieOaHUs B AJIEKTPUUECKOM KOJIebaTeIbHOM KOHTYPE;
- YpaBHEHHE BBIHYKJICHHBIX KOJIeOaHUIl B DJIEKTPHYECKOM KOJIe0aTeIbHOM KOHTYPE U €TO PelleHHE;
- PE30HAHC IO TOKY W HaIPSDKEHHUIO;
- IOHSITHE O CI0KEHUH KosteOanuii (Ouenus, purypsl Jluccaxy);
- IEPEMEHHBIN TOK.
27 [PA3JIEJI 4. OIITUKA Tema 27. DnekTpoMarHuTHas BOJIHA
PaccmaTpuBaemble BOTIPOCHI:
- 3JIEKTPOMAarHUTHBIC BOJIHBI KaK CIEACTBHS U3 YpaBHEHMI MakcBea;
- onbITHI ['epua;
- IOKaJia 3JICKTPOMAariuTHBIX BOJIH,
- CKOpOCTb, OHEPrusl, MHTCHCUBHOCTb BHGKTpOMaFHHTHOﬁ BOJIHBI,
- IUIOTHOCTb IIOTOKA HEPTUU IEKTPOMATHUTHON BOJIHBL, BEKTOP YMoBa-IloiiHTHHra;
- QJIEMEHTHI TEOMETPUYECKON OITHKHY;
- IOJITHOE BHYTPEHHEE OTPaXKCHHE.
28 (PA3JIEJI 4. OIITUKA Tema 28. atephepenmus cpera
PaccmaTprBaemble BOIIPOCHI:
- KOT€PEHTHOCTb BOJIH;
- nHTepdepeHIs BOJH;
- CTOAYUC BOJIHBI;
- nHTepdepeHnys cBeTa;
- CXeMBI MoJTy4YeHust nHTepdepeHInonHO# KapTunbl (Meros IOHra, 3epkana Openens, OunpuzMa
Openens);
- nHTep(depeHnns B TOHKUX IUICHKaX U B KIIMHE;
- xoustbIia HeroToHa;
- nHTEp(dEpPOMETPHI, MPUMEHEHHE HHTEPHEPECHITNH.
29 (PA3JIEJI 4. OIITUKA Tewma 29. Jludpaknus cera
PaccmarpuBaembie BOIPOCHL:
- IIOHATHEC O I[I/I(ppaKL[I/II/I QJICKTPOMArdiMTHBIX BOJIH;
- npuHuun ['rolirenca-Openens;
- Meto 30H Dpenens;
- mudpakuus OpeHesst Ha NPOCTEHIINX NPerpajax;
- 30HHAs TUTACTHHKA.
30 [(PA3JIEJI 4. OIITUKA Tema 30. J/Iudpakuus cBeTa Ha MEPUOTUICCKUX CTPYKTYpax
PaccmaTprBaemble BOIIPOCHIL:
- mupakums PpayHrodepa Ha OJHON U NBYX IIENSX;
- U paKkINOHHAs PEIIeTKa,;
- TIpeICTaBlieHUe O Tojorpadum;
- mudpaknus peHTTEHOBCKUX JTy4el Ha KPUCTAIUTHIECKOH peméTke, ycinoBue Bynbda-bparra.
31 [PA3JIEJI 4. OIITUKA Tewma 31. ITonspusarus cBeTa
PaccmaTprBaemble BOIIPOCHL:
- oJsipu3anys, opMa M CTENEeHb MOJISIPU3aMd MOHOXPOMaTHIECKUX BOJIH;
- IIOJIyYeHHE ¥ aHAJIN3 JIMHEWHO-TIOJIIPU30BAHHOTO CBETA, MOJISIPOU/IBL;
- 3aKoH bprocrepa;
- 3aK0H Mauoca;
- IBYJIy4YenpeoMIIeHHe B KpUCTa/uIaX (ONTHYECKas aHU30TPOIIH );
- IpUMEpPBI IPUMEHEHHS TOJIIPU3AIMN B HAYKE W TEXHUKE.
32 |PA3JIEJI 4. OIITUKA Tema 32. Jlucniepcust cBera

PaccMaTprBaeMble BOTIPOCHI:
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

- IUCIIEPCHS CBETa;
- QJIEKTPOHHAS TEOPUsI AUCIIEPCHU CBETA;

- (hazoBast ¥ TpyNIIOBast CKOPOCTH BOJIH;

- IIOTJIOLIEHHE U PACcCCEsIHUE CBETa;

- 3akoH byrepa-Jlambepra;

- 3aKkoH Panes;

- 3JIEMEHTHI TECOPHH ONTHYECKHX HHCTPYMEHTOB.

33

PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKASA ®U3MKA Tema 33.
KopnyckysipHO-BOJIHOBOU yaJIu3M

PaccMarpuBaeMble BOIIPOCHL:

- HapaJIOKChl KJIACCHUCCKOMN (DU3UKH;

- BHeIHUH GoTodddexkT;

- ypaBHeHue DitHiuTeiHa Juis poTodddekra;

- uMmIyssC (OTOHA;

- a¢pext Komnrona;

- IaBIEHHE CBETa, OMBITH JleOeneBa.

34

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 34. BonHoBbIE

CBOMCTBAa MUKPOYACTHIL

PaccMaTprBaeMble BOTIPOCHI:

- onbITH! J[3BUCCOHA U JI>kepMepa;

- runore3a ae bpoiins;

- TU(paKIus MUKPOYACTHIT;

- IPUHLMI HeompeeneHHocTH [ elizenbepra.

- BOJIHOBaAs (I)yHKL[I/IH, €€ CTAaTUCTUYECKHI CMBICT U YCJ10BUA, KOTOPBIM OHA JOJIKHA YIOBJIETBOPATD,
- ypaBaenue Ipenunrepa;

- ypaBHenwue llIpenunrepa aJis CTallMOHAPHBIX COCTOSIHUIA,

- IBIDKEHUE CBOOOHON MUKPOYACTHUIIBI.

35

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKA S ®U3UNKA Tema 35.

MI/IKpO‘IaCTI/IHa B IIOTCHIMAJIBHOM IIOJIC

PaccmarpuBaembie BOIIPOCHL:

- KBaHTOBAsI YacTUIa B OECKOHEUHO ITyOOKOH OJHOMEPHOH TTOTEHIMAIBHON SIME;
- OZIHOMEPHBIH MOTEHIIUAIBHBIN MTOPOT U Oapbep;

- TYHHEJIbHBIN 3D DeKT;

- KBAHTOBBIN FrapMOHUYECKUH OCLIUIIIATOP.

36

PA3JAEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3MKA Tema 36. KBanrosas

TEOpH aTOMA BOJOpOaa

PaccmarprBaeMbie BOTIPOCHI:

- OMITMPUICCKUE 3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTPaX;

- popmyna banpmepa;

- onbITH Pesepdopraa mo paccessHuro anbha-gacTui;

- Teopus aroma Bojopoza 1no bopy;

- crarmoHapHoe ypasHeHue llIpennarepa 1 atoma Bogopoa;
- YPOBHH SHEPTHH BOJOPOIOMOIO0OHOTO aToMa.

37

PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 37.

OpOuTaIbHBIE MOMEHT
PaccmaTprBaemble BOIIPOCHL:

- onepaTophl PU3UUYECKUX BETHUYNH;

- BOJTHOBBIE (DYHKIIMH M KBAaHTOBEIC YHCIIA;

- mpaBmiIa 0TOOpA I KBAHTOBBIX MIEPEX00B;
- onbIT LlTepHa u ['epnaxa, runoTe3a o CIIMHE;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE
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- cOOCTBEHHBIH MOMEHT UMITYJIbCA 3JICKTPOHA;
- npuHiun [laynu;
- IPUHIMT OCTPOEHHS IEPHOANYECKOM TabinIa 2JIEMEHTOB.
38 |PA3JEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3UKA Tema 38. OcCHOBEI

CTATUCTUYECKON (HU3UKH

PaccmarprBaeMbie BOTIPOCHI:

- TIO/IXOJ] CTATHCTHYECKON (PU3UKU;

- MEKPOCOCTOSIHHSL 1 MAKPOCOCTOSIHHS;

- BRIPOXKJICHHBIN ¥ HEBBIPOXKACHHBIN T'a3, YCIOBUE BEIPOKICHNUS;
- KJIIaCCUYECKUN HEBBIPOKIECHHBIN I'a3;

- pactpenenenre MakcBesuia Mo CKOPOCTSAM U DHEPTHUSM;

- CIIEZICTBUSI M3 pacmpeenenus MakcBea.

39

PA3JIEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3MKA Tema 39. KBanToBbie
CTaTUCTHUKHU

PaccmaTprBaemble BOTIPOCHI:

- 9JIEMEHTHI KBAHTOBOW CTATUCTHKHU: (pepMUOHBI, O030HBI;

- CHMMETPHUYHbIE U aHTHCHMMETPHYHbIC BOJHOBBIC (DYHKIIUH;

- pyskuus pacnpenenenus @epmu-/lupaka;

- sHeprusa Pepmu;

- bynkuus pacnpenenenus bose-DitHiuTeiiHa;

- TIpeJIeNIbHBIN TIepexo/l KBaHTOBBIX paclpeeeHuil B KIIaCCUIECKHE.

40

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

TCOpUs TCINIOBOTI'O U3JIYUCHUS

PaccmarprBaeMbie BOTIPOCHI:

- TEIUIOBOE M3IIyYCHUE;

- BBIBOJI 3aKOHOB TEIUIOBOTO U3JIyYEHHUS Ha OCHOBE pacnpeaeneHus bo3e-DitHmTeiiHa;
- popmyna [Inanka u cneIcTBUS U3 Hee,;

- 3akoH Credana-bompmaHa.

41

PA3JEJI 5. KBAHTOBAS 1 CTATUCTUUYECKAS ®U3UKA Tema 41. DiieMeHThI

KBaHTOBOM TCOpHUU MCTAJIJIOB

PaccmarpuBaembie BOIPOCHL:

- 30HHas TEOpUs TBEPIBIX TEIL;

- METAJIIBI, TUIEKTPUKH, TIOJTYTIPOBOJHUKHY;

- KBaHTOBAsI TEOPHSI METAJJIOB, JIEKTPUUECKHUE CBOICTBA TBEPABIX TEII;

- 3aBUCHMOCTb KOHIICHTPAI[MH HOCHUTEJIEH 3aps/a B MeTaJulaX OT TEMIepaTyphl;
- CBEPXIIPOBOUMOCTb.

42

PA3JAEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3MNKA Tema 42. dusuka

MOJIYIIPOBOIHUKOB

PaccmarpuBaembie BOIPOCHL:

- cOOCTBEHHAs! TPOBOAMMOCTD MOJIYIIPOBOJHUKOB, JJICKTPOHBI U JIBIPKH;

- IpUMecHast MPOBOAUMOCTB TTOJTYTIPOBOAHUKOB;

- a¢pext Xota B MOIyNpOBOIHUKAX;

- 3aBUCHMOCTb KOHLICHTPAI[M HOCUTEJIEH 3apsi/ia B IIOJIyITPOBOAHUKAX OT TEMIICPaTyphl;
- paboTa BbIX0/1a, KOHTAKTHAS! pa3HOCTh ITOTEHIINAJIOB;

- TEPMOAJICKTPHUYECKHUE SIBICHUS;

- KOHTaKTHBIE SIBJIICHHS B ITOJyIPOBOIHHKAX;

- IOJYPOBOTHUKOBBIE ITPUOOPBI.

43

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3MKA Tema 43. Ontuueckue
CBOMCTBA TBEPABIX TEI
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PaccmarprBaeMbie BOIIPOCH:

- a¢pdpexr lrapka;

- a¢exr 3eemana;

- OTOIPOBOTUMOCTB;

- JTFOMHUHECICHIINS TBEPIBIX T,

- CBETOAMOMBI, HOTOPE3UCTOPBI, POTOINEMEHTHI, CONHEYHbIE GaTapeH.

44

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3NKA Tema 44. Jlazeps! u

BOJIOKOHHAas OIITHKa

PaccmarpuBaeMble BOIIPOCHI:

- CIIOHTAHHOE M UHAYLIHPOBAHHOE H3JIy4YEHHE;

- UHBEPCHAs HaCEJIEHHOCTh;

- ypaBHEHMs DUHINTEHHA I ABYXYPOBHEBOI CUCTEMBI;
- 0COOEHHOCTH JIa3€PHOTO U3IYUYCHHUS;

- OCHOBHBIE THIIBI JIa3€POB U UX NPUMEHEHHE;

- OIITUYECKHE BOJTHOBOJBI U ONITUYECKOE BOJIOKHO.

45

PA3JAEJT 6. DUSNKA ATOMHOI'O AAPA N DJIEMEHTAPHBIX YACTUL] Tema 45.

Snpo atoma. PannoakTUBHOCTH

PaccMaTprBaeMble BOTIPOCHI:

- COCTaB aTOMHOTO SI/IPa;

- XapaKTEePUCTHUKH spa: 3apsi]l, Macca, JHEPTHUs CBSI3H HYKJIOHOB;
- M30TOIIBI, H300aphl, H30TOHBI,

- MOJIEJIM aTOMHOTO SI/IPa;

- PaIMOAKTUBHOCTE;

- BHJIbI ¥ 3aKOHBI PaIHOAKTHBHOTO H3/TyYEHHS.

46

PA3JIEJI 6. ®U3UKA ATOMHOI'O AAAPA U DJIEMEHTAPHBIX HACTHUIL] Tema 46.
S nepHbie peakunun

PaCCManI/IBaeMHe BOIPOCHI:

- AACPHBIC pCAKIUU: pCaKIUA AAPECHOTO ACJICHMS, ICTTHAA AACPpHasA pCaKIUsi;

- 3aKOHBI COXPAHCHUA B AJCPHBIX PECAKIINAX,

- ACJICHUC AI€P,

- peakus CUHTE3a aTOMHBIX SIEP U TEPMOSIAEPHAsT pEaKIIus;

- (huznueckre OCHOBBI SIIEPHON IHEPTETHUKH.

47

PA3AEJT 6. DU3NKA ATOMHOI'O AAPAU DJIEMEHTAPHBIX YACTUL] Tema 47.

DleMeHTapHbIe YacTUIIbl U QyHAaMEHTaIbHBIC B3aUMOICUCTBUS
PaccmarpuBaembie BONPOCHL:

- OCHOBHBIE KJIACCHI 2JIEMEHTAPHBIX YACTHILI;

- YaCTHUIIbl 1 aHTUYACTHIIBI;

- KBapKH, JICITOHBI, YaCTUIIbI — IEPEHOCYHUKH B3aUMOJICUCTBU;

- BUJIBI YHIAMEHTAILHBIX B3aUMOICHCTBHIA;

- TEOPHUH B3aMMOCBS3U (PYHIAMEHTAIBHBIX B3aUMOICHCTBUH.

48

PA3AEJI 6. PUSNKA ATOMHOI'O AIPA N OJIEMEHTAPHBIX HACTUL] Tema 48.

DneMeHTHI acTpo(U3UKH U dBOJIONNS Beenennoit

PaccmaTprBaemble BOIIPOCHL:

- ICTOYHMKH 3HEPTHH 3BE3]l: IPOTOHHBINA MK bete u npyrue sjaepHble peakiuy B 3Be3/1aX;
- 9BOJIIOLUS 3BE3;

- YEpHBIC JBIPHI;

- 3BooIMs BeenleHHOM, TeMHas MaTepus U TeMHasi SHeprusi Bo BeeneHHoi.

4.2. 3aHATHS CEMUHAPCKOTO TUNA.




JlaGopatopHbie pabOThI

HaumenoBanue nabopatopHbIX paboT / KpaTKoe coJiep:KaHue

PA3JIEJI 1. Mexanuka. Kunemarrka u TMHaMuKa OCTYNAaTEILHOIO U BPaIlaTeIbHOTO

JABHKCHUA

B pesyinbTate BINOIHEHHS 1a00PAaTOPHON paboThI CTYJEHT OyJeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH U
MOJy4aeT HaBBIKU NPOBEJCHUS KOIUYECTBEHHBIX U3MEPEHUN 110 3aKOHOMEPHOCTSIM KMHEMAaTHKHI
MOCTYNATEeIbHOTO ¥ BpalllaTeIbHOTO IBUKEHNUS; AUHAMHKE BPAIlaTeIbHOTO IBUKEHUS, UCIIOTIB3Y S
MOHATHS MOMEHTA CHJIbI; MOMEHTAa HHEPIIMK; MOMEHTa UMITyJbca, Teopemoii llITeitnepa, OCHOBHBIM
3aKOHOM JIMHAMHUKH BPAIaTEIbHOTO JBIKCHUS

PA3JIEJI 1. Mexanuka. Ynpyrue CBONCTBA TBEPABIX U )KUAKUX Cpell: 3aKoH ['yka

B pesynbTaTe BBIIOIHEHHS T1a00paTOPHON pabOThI CTYJEHT OyleT O3HAKOMIICH ¢ 3aKOHOMEPHOCTSIMHU U
THOJIy4aeT HaBBIKM IPOBECHHS KOJIMYSCTBEHHBIX H3MEPEHUH [0 YIPYTUM CBONHCTBAM TBEPABIX TEl,
JMHEHHOW 1 00beMHO# JedopManuy yrpyrux tein, 3akony ['yka

PA3JIEJI 1. Mexanuka. Mexannueckue kojieOanus. MexaHHn4eCKOe BOJTHOBOC ABIIKCHHUC
B pesynbraTe BHINONHEHUS Ta00pAaTOPHOM pabOThI CTYJCHT OYAET 03HAKOMIICH C 3aKOHOMEPHOCTSIMH U
MOJy4YacT HAaBbIKH MMPOBCACHUA KOJIMYCCTBCHHBIX HBMepeHI/Iﬁ TapMOHHUYCCKUX MCXAHUYICCKUX KOHe6aHHI7[,
KOJ'Ie6aHI/I$IM MAasATHHUKOB (CBO6OILHLIG HE3aTyXaromue, CBO60,Z[HLI€ 34TyXaromue, BbIHYKJACHHBIC
KoJIeOaHus)

PA3JIEJI 2. MonekynspHas pu3nMKa U TSPMOJAHMHAMUKA. Y PAaBHCHHE COCTOSHUS

nacaJIbHOIO ra3a. I/IBOHpOHCCCBI

B pesynbraTe BHINONHEHHUS J1AOOPATOPHOIT pabOTHI CTYAEHT OyAET 03HAKOMIICH C 3aKOHOMEPHOCTSIMU H
MOJIy4YaeT HaBBIKU MPOBEJCHUS KOJUUYCCTBCHHBIX H3MEPCHHI 10 YPABHEHUIO COCTOSHUS JIJIst 0OPaTUMBIX U
HEOoOpaTHMBIX MTPOIIECCOB, UCTIOJB3Ys 3aKOH ABOTa/lpo; COCTOSHHIO UJI€alIbHOTO T'a3a, B YACTHOCTH, IS
HU30XOPHOT0, H300apHOTO, H30TEPMHIYECKOT0, H309HTPOIUIHOTO (aAHa0aTHOTO) MPOLIECCOB

PA3JIEJI 3. DnekTpoMarauTHOE ToJie. DJIEKTPUUECKoe MmoJie B Bakyyme. 3akoH Kyona.
Hupkyysmus ¥ TOTOK HAPSDKEHHOCTH JIEKTPUIECKOTO TOJISL. DJIEKTPHUSCKOE TOJIE B

JIADJIEKTPUKE

B pesynbrare BeIMoIHEHHUS 1a00paTOPHON pabOThI CTYACHT OYJIET 03HAKOMJIEH C 3aKOHOMEPHOCTSIMU U
MOJTy4aeT HaBBIKU MPOBEICHUS KOIMUECTBEHHBIX H3MEPEHUI 110 3aKoHy KyJlioHa, pacCunThIBaTh
HaANPSKEHHOCTD AJIEKTPOCTATUYECKOTO TOJISI, UCIIOJB3Ys TpadndecKue MpeACTaBIeHUS - CHIIOBBIC JJMHUU U
SKBHUIIOTEHIINAILHBIEC TOBEPXHOCTH - M MIPUHIIMI CYTEPIIO3UIIIH; PACCMATPUBAETCS U PACCUUTHIBAETCS
HANPSKEHHOCTD AJIEKTPUIECKOTO TOJISI TUTIONST; TIO IEKTPOEMKOCTSIM MMPOBOJHUKOB ¥ KOHJIEHCATOPOB,
SHEPIrHH 3apsHKSHHOTO KOHACHCATOPA; TI0 pacdeTy AIICKTPUICCKHX [IETei Ha OCHOBE 3aKOHOB OMa U
Jxoynsa-Jlenua

PA3JIEJI 3. DnekTpoMarauTHOE ToJie. DNEKTPUIEeCKUe KoeOaHus: CBOOOTHBIE U
3aTyXarolye KoJie0aHus B JICKTPHIESCKOM KOJIe0aTeIbHOM KOHTYPE; BRIHYKICHHBIC

KOJ'Ie6aHI/I$I B DJICKTPUYCCKOM KOJIC62[TCJ'ILHOM KOHTYPC; pC30HAHC

B pe3syabTare BBIIOIHEHHUS J1aOOPaTOPHOI pabOThI CTYICHT OYAET O3HAKOMIICH ¢ 3aKOHOMEPHOCTSIMH H
nonyqaeT HaBbIKHU HpOBe}IeHI/If{ KOJIMYCCTBCHHBIX I/ISMCPCHI/Iﬁ 10 FapMOHI/I‘{eCKI/IM KOHe6aHI/I${M B
ANEKTPUIECKOM KOHTYpE, peliasi ypaBHeHHE KojeOaHUH 1 UCTIONIB3Y S TTOHITHS aMITTUTYIbI, 9aCTOTHI U
(ha3pl KoebaHmil, SHEPTUH KoJleOaHmid. PaccMaTprBaroTCst CBOOOTHBIE HE3aTyXaloIIHe, CBOOOTHBIE
3aTyxarolue

PA3JIEJI 4. Ontuka. Unrepdepentus ceera. [udpakmus ceera. Judpakius cBera Ha

NEPUOINYECCKUX CTPYKTypax

B pesynbrare BRIIOTHEHHUS 1a60paTOPHOI pabOTHI CTYIEHT OyZeT O3HAKOMIIEH C 3aKOHOMEPHOCTSMH H
MOJIy9YaeT HaBBIKM MPOBEICHNS KOJTNIECTBEHHBIX H3MEPEHUN 10 MHTEP(PEPEHIINH, XapaKTEPHUCTUKAM
KOTEPEHTHBIX BOJIH; 110 AU PaKINI, HCIOIH30BaHMIO IpuHIHIIA [ ToiireHca-Dpenerns, MeToa 30H
®penens, mudpaxius OpeHenst Ha MPOCTEHIUX nperpaaax, audpaknus OpayHrodepa Ha OJTHON U ABYX
IIeTsX, TN(PPaKINOHHON penIeTKe; Mo MOJIAPU3aIliH, UCTIONB3Ys 3aKOHEI bprocTepa m Mamoca Ha mpumepe
ONTHUYECKUX CXEM, COAEPIKAIINX MTOJISPOHIBI
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HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

PA3JIEJI 4. Ontuka. Ilonspuzanus ceeta. 3akonsl bprocrepa u Maoca.

B PE3yJIbTATC BBINIOJIHCHUSA na60paTopH017I paGOTLI CTYACHT 6yz[eT O3HAKOMJICH € 3aKOHOMEPHOCTAMU U
IMOJIy4YacT HaBbIKU MPOBEACHUA KOJIMYCCTBECHHBIX H3MepeHHfI XapaKTCPUCTHUK MOJSIPU30BAHHOI'O CBETA,
MPUMCHCHUIO 3aKOHOB Ep}OCTepa u Mairoca Ha MpUMEPE UCIIOJIB30BaAHNA ONITUYCCKUX CXEM, COACPIKAIIUX
MOJAPOUIBL.

PA3JIEJI 5. KBantoBas u craructuieckas gpusuka. KopmyckyisipHO-BOTHOBOH JTyaTn3M.

Buemnuit porosapdexr

B pesynbTaTe BBIIOTHEHHS 1a00paTOPHON pabOThI CTyJEHT OyleT 03HAKOMIICH C 3aKOHOMEPHOCTSAMH H
H0JIy4aeT HaBBIKM IIPOBENICHHUS KOJTMYECTBEHHBIX H3MEPEHHH 110 3aKOHaM BHelHero GpotodddexTa,
ypaBHEHHIO DWHIITEHHA, XapaKTepUCTHKaM (OTOHA

10

PA3JIEJI 5. KBanToBas u craructuueckas ¢puzuka. KBaHTOBas TEOpHUs TEILIOBOTO
usnyuenus. 3akonsl Kupxroga, Credana-bonsiimana, cmeniennst Buna. gpopmyna
[Inanka u cneacTBUS U3 HEe

B pesynbraTe BHIMONHEHUS Ta00pAaTOPHOM pabOThI CTYJACHT OYAET 03HAKOMIICH C 3aKOHOMEPHOCTSIMH U
MOJy4YacT HaBbIKH MMPOBCACHUA KOJIMYCCTBCHHBIX HSMGPCHI/Iﬁ 1O CTIICKTPAJIbHBIM XapaKTCPHUCTUKAM
TCIJIOBOTO U3JIYyYCHUS, UCIIOJIB3Y 1 3aKOHBI KI/IpXFO(ba, CTe(I)aHa'BOJ'ILL[MaHa M 3aKOHBI CMCIIICHUA Buna
JJIA CCPBIX TCII U a0COIIOTHO YCPHOC TCJIO; MO3HAKOMHUTCA C UCTIOJIb30BAHUEM (i)OpMyJ'IBI IInanka
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PA3JIEJI 5. KBanToBas u cratuctudeckas ¢pusnka. Ousnka mosyrnpoBoaHUKOB. DPPEeKT
XoJu1a B NOTYHIPOBOJHUKAX. 3aBUCUMOCTb KOHIIEHTPALMU HOCUTENEH 3apsiia B
HOJIYIIPOBOJIHUKAX OT Temreparypsl. PaboTa BbIxo/1a, KOHTaKTHas pa3HOCTb

INOTCHIHUAJIOB
B pesynbraTe BHINONHEHHMS JTAOOPATOPHOIT pabOTHI CTYAEHT OyAET 03HAKOMIICH C 3aKOHOMEPHOCTSIMH U
MOJTy4aeT HaBBIKK IPOBEICHHS KOJIMYECTBEHHBIX M3MepeHui 1o 3¢ dexTy Xoiuta
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PA3JIEJI 6. ®u3uka aTOMHOTO siipa ¥ 3JIEMEHTAPHBIX YacTUIl. Sapo atoma. SnepHbie
peakiuu

B pe3ynbrarte BRIIOTHEHHUS Ta00OPaTOPHOI pabOTHI CTYIEHT OYIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH U
IMOJIYy4YacT HaBBIKU MPOBEACHUA KOJIUYCCTBECHHBIX I/I3MepeHPIﬁ AACPHBIX peaKL[I/Iﬁ

[IpakTrueckue 3aHATHS

TemaTuka MpakTUYECKUX 3aHATUNA/KPATKOE COJEPIKAHNE

PA3JIEJT 1. MEXAHUKA. Kunematrka nocTynareabHOr0 U BpallaTelbHOIO ABMXKEHUS
B PE3YyJbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT IOJIYYacT HABbIK PCHICHUA 3a/1ad 110
MOHATHIO (PU3NYECKUX TEOPHH U NpeNeibl UX IPUMEHUMOCTH; MECTE IKCIIEPUMEHTa B (pH3HKe; OIIMOKaxX
U3MEpEeHuil, MeToa 00padOTKN pe3ybTaTOB H3MEPEHNI; METOIaX MOCTPOCHHUS TPAPHUKOB MO Pe3yIbTaTaM
H3MepeHHﬁ; KHHEMATUKE MMOCTYNATCIIBPHOT'O U BpaIaTCJIbHOI0 ABUKCHUA.

PA3AEJT 1. MEXAHUKA. JIlnuHamuka BpalaTeabHOro JBUKEHHS TBEPAOIO Tesla. 3aKOH

COXpaHEHUs UMITYJIbCA. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTrUU

B PE3yJbTATC BBIMIOJIHEHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT YUHUTCA Ha KOHKPETHBIX IIpUMEpPaxX
pa3pa6aTI>IBaTL AJITOPUTM U HAXOAUTH PCIICHUEC 3a/1av 110 3aKOHAM HLIOTOHa, 3aKOHY BCEMHPHOI'O
TATOTCHUS, 3aKOHAM TPCHUS; 10 JUHAMHUKE BPAIATCIIbHOTO ABUKCHUA, UCIIOJIb3Ys NOHATUA MOMEHTA
CUJIbI; MOMCEHTA MHEPLIMU; MOMCHTA UMITYJIbCA, TCOPEMY ].HTCﬁHCpa, OCHOBHOM 3aKOH JUHAMHUKH
BpalaTeJIIbHOTO ABHMKCHU A, 3AKOH COXPAHCHUA MOMEHTA UMITYJIbCA.

PA3AEJT 1. MEXAHUKA. DneMeHThl peITUBUCTCKON MEXaHUKH

B pesynbrare BHIMOTHEHHS IPAKTUIECKOTO 3aJIaHUS CTYACHT ONpeeNsieT HE00X0JUMOCTh 1 TPaHUIIBI
MPUMEHIMOCTH TOHSATHH PEISITHBACTCKON MeXaHHUKH. 3HaKoMHTCs ¢ octynaramu CTO,
OTHOCHUTEIILHOCTBIO OJJHOBPEMEHHOCTH U MpeoOpazoBanusiMu JIopeHIa, a TakxKe CO CIICICTBUIMU
npeoOpa3oBanuii JIopeHIa: COKpaIICHUEM [UTUHBI U 3aMEJUICHUEM BPEMEHU B IBIKYIIUXCS CHCTEMAax




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

orcuera. Bunmanue YACIEHO MOHATHAM PEIITUBUCTCKOTO UMITYJIbCA U B3AMMOCBSI3U MaCChl 1 DHEPTUH.
HonyqaeT HaBBbIKHM PEIICHUA 3a/lav B CJ1y4dac pEISITUBUCTCKOIO ABUKCHUA TCIa.

PA3JIEJI 1. MEXAHUKA. Ynpyrue cBoiicTBa TBEpIbIX M )KUIKUX Cpell: 3aKoH ['yka.
VYpaBHeHUE HENPEPHIBHOCTHU. Y paBHEHUE bepHyuiun

B PE3YyJbTATC BBIMIOJIHCHHUA NPAKTUYCCKOT'O 3aJaHus CTYACHT MOJTYYacT HaBbIK PCIICHUA 3a/1ad 110 YIIPYTruM
CBOWCTBaM TBEPIBIX TEJ, JIMHEHHON 1 00beMHON AedopMaIiy yIIpyTrux Tel, 3aKoHy [ yka; ypaBHeHHIM
HenpepbsIBHOCTU U bepHyu.

PA3JIEJI 1. MEXAHUKA. Mexanundeckue konebanus. MexaHu4ecKoe BOJIHOBOE

neuxerne. Ddext ormrepa

B pesynbTate BBINMOTHEHHS NPAKTHIECKOTO 3a/IaHKs CTY/ICHT I0JIy4aeT HAaBBIK PEICHHs 3a/1a4 110
rapMOHMYECKUM MEXaHWYECKUM KoJieOaHMsIM, MasTHUKaM, pellias ypaBHeHNe KoJIeOaHUH 1 UCTIONb3Ys
TOHSTHUS aMIUTUTYIbI, YaCTOTHI U (ha3bl KoebaHuii, SHepruu kojaebanuii. PaccmarpuBatoTcs cBOOOIHBIE
He3aTyXarolue, CBOOOAHbIE 3aTyXalolue, BEIHYKICHHbIE KoJIeOaH!s, ABICHUE Pe30HaHCa; 3 deKT
Homnunepa.

PA3AEJI 2. MOJIEKVYJIIPHAA ®U3UKA U TEPMOJNHAMMUKA. YpaBHenue

COCTOSTHUS UjIeaIbHOro ra3a. M3omnpomneccel. bapomerpudeckas ¢popmyna bonbimana

B pesynbpTaTe BBIIOTHEHHS MPAaKTHYECCKOTO 3aJaHUs CTYICHT HOJIy4aeT HaBBIK pELICHU 3a/1a4 110
YPaBHEHUIO COCTOSHHMS [UIsl 0OpATUMBIX U HEOOPAaTHMBIX NIPOLIECCOB, UCIIONB3Ys 3aKoH ABoranpo. CTyaeHT
YUUTCSI Ha KOHKPETHBIX IpUMepax pa3pabaThiBaTh arOPUTM U HAXOJUTh PEIICHUE 3a/1ad [0 yPaBHEHUIO
COCTOSIHHS MACATIBEHOTO ra3a, B YaCTHOCTH, TSl H30XOPHOT0, H300apHOT0, H30TEPMUUYECKOTO,
M309HTPONMHHOTO (a11adaTHOT0) IPOLECCOB U 0OBEUHSIOIIETO MOIUTPOITHOTO Mporecca. [lomydaer
HaBBIK PELICHMS 33/1a4 [0 PAcyeTy CTATUCTHYCCKUX XapaKTePHUCTHUK ra3a 10 paclpeneneHuo bombimana.

PA3AEJI 2. MOJIEKVYJIAPHAA ®U3UKA U TEPMOJANHAMMUKA. Hauana

TEPMOANHAMHKN

B pe3ynbrarte BRIIOTHEHHUS MPAKTHYECKOTO 33JaHUS CTYICHT MTOyyaeT HaBBIK PEIICHHUS 33134 110 pacueTy
BHYTPCHHEH SHEPTHH T'a3a U ee U3MEHECHHUIO, HayallaM TepMOJINHAMUK, YpaBHEHUIO Maiiepa;
paccMaTpUBAIOTCS 3aKOHOMEPHOCTH aInabaTHOTO MPOIIECCa; PACCYNTHIBACTCS M3MEHEHHE SHTPOIINHU B
Pa3HBIX mpoleccax U KO3PPUIMEHT MOJIE3HOTO ACUCTBUSA.

PA3/IEJI 2. MOJIEKVYJISIPHASA ®U3NKA U TEPMOANHAMUMKA. ®a3oBbie
npespauieHus. Y pasHenue Kitanelipona-Knaysuyca. ArperaTHble COCTOSIHUS BEIIECTBA.

Kpucramnmueckas pemerka

B PE3YyJbTATC BBINIOJIHCHUA NPAKTUYCCKOTO 3aaHUsA CTYACHT NOJYHAaCeT HaBbIK PCIICHUS 3a/1a4 110
CBOIICTBaM Tell B Pa3HbIX arperaTHbIX COCTOAHUAX, KOJIMYCCTBCHHBIM XaPAKTCPUCTUKAM (baSOBbIX
MePexoa0B; CBOICTBaM KPUCTAIINYCCKUX PCHICTOK U criocodam pacyeTa uX KOJINICCTBCHHBIX
XapaKTCPUCTHK.

PA3AEJI 3. DJIEKTPOMAI'HUTHOE IIOJIE. Dnexktpuueckoe mose B Bakyyme. 3aKOH

Kynona

B PE3YIBTATE BBIMIOJTHEHUA NPAKTHUYCCKOTO 3aJaHUA CTYACHT YUHUTCA HAa KOHKPETHBIX IpUMEPaxX peuiaTb
3aaa4M 110 3aKOHY KyHOHa, PaCCYUTHIBATH HANIPAKCHHOCTD JJICKTPOCTATUYCCKOTO IOJIA, UCIIOJIB3Y
rpa(bnqecxne OpeACTaBJICHNA - CUJIOBBIC JIMHUHN U SKBUIIOTCHIHAJIbHBIC ITOBEPXHOCTHU - U ITPUHIIUIL
CYNEPHO3ULNU; PACCMATPUBACTCA U PACCUUTBHIBACTCS HAIIPSAKCHHOCTD DJICKTPHUUCCKOTO MOJIA JUITOJIA;
paccMaTpuBaCTCA IOJIC B AUDJICKTPHUKE.
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PA3JIEJI 3. QJIEKTPOMATHUTHOE I1OJIE. Hupkynsuus 1 MOTOK HaPsKEHHOCTH

SJICKTPUYCCKOTO ITOJIA. 9HeKTpI/I‘-ICCKOC IOJIC B IUIJICKTPHUKE

B PE3YIBTATE BBIMIOJTHEHUA NPAKTHUYCCKOTO 3aJaHUA CTYACHT YUHUTCA HAa KOHKPETHBIX IpUMEPaxX peuiaTb
3a/1a4¥ 1o npuMeHeHuto Teopema ["aycca B mHTErpanbHOM Gopme IS pacdera IEKTPUIECKHUX ToJeH
Pa3IUYIHBIX KOH(PUTYpaLnii; BEIYUCICHUIO paOOTHI, COBEPIIAEMON CIIIAMH JJIEKTPOCTATHIECKOTO OIS T10
TIepEeMEIEHHIO 3apsiia; BEYUCICHIE IOTEHINAIBHON YHEPTHUH TIOJIST; pacdeTa IUIICKTPHICCKOH
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TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

IMIPOHUIIAEMOCTHU BEIIECTBA; IIOHUMATh MEXAHN3M BO3HUKHOBEHHUS DJICKTPUICCKOI'O ITOJIA B DJICKTPETAX U
CCTHCTODJICKTPHUKAX.
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PA3JIEJI 3. DJIEKTPOMAITI'HUTHOE ITOJIE. IIpoBOAHUKH B 3JIEKTPUUYECKOM TOJIE.

[TocrosiunbIi TOK. 3akoHbl OMa u J>xoynsa-JIenua

B PE3YyJIbTATC BBIMIOJIHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT NMOJYUYUT NPAKTUICCKNUEC HABBIKU PCIICHUA
3a/1a4 10 PACYETY NIEKTPOEMKOCTU IPOBOJIHUKOB U KOHAEHCATOPOB; PACYETY HHEPIHU U INIOTHOCTU
SHEPIrHH 3apsHKSHHOTO IMPOBOJHIKA, KOHIEHCATOPA; TI0 PACUETy MICKTPUIECKUX HeNe Ha OCHOBE 3aKOHOB
Owma u Jxoynsa-Jlenmna.
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PA3AEJI 3. DJIEKTPOMATI'HUTHOE IIOJIE. IlpaBuna coeAMHEHUS 311EMEHTOB

anextpudeckux 1enei. [Ipasuna Kupxrodda

B PE3YyJIbTATC BBIMIOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJYUYUT NPAKTUYCCKNUC HABBIKU PCIICHUA
3a]1a4 MO0 IpaBUJIa COEAUHEHHS 3JIEMEHTOB JIEKTPUUECKOH LenH (COPOTUBIICHUS, TIEKTPOEMOKCTH,
MCTOYHMKH TOKa); TI0 IPUMEHEHHIO TIEPBOT0 U BTOporo npasui Kupxroda st pacyera Ci0XHBIX
AIEKTPUUECKUN LICTICH.
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PA3JIEJI 3. DJIEKTPOMAT'HUTHOE I1OJIE. MarautHoe nojie B Bakyyme. 3akoH buo-

Cagapa-Jlannaca

B PE3yJbTATC BBIMIOJIHCHHUA NPAKTUYICCKOTO 3aJaHUs CTYACHT IOJYUUT MPAKTUYCCKNUC HABBIKU PCIICHUA
3aAa4d 1o HOCTPOCHUIO U PACYCTY BCKTOPaA MarHAUTHOH WHAYKIWU ¢ TPUMCHCHUCM IIPpHUHIIUIIA
CyNepro3uIlNy; MpUMeHeHHI0 3akoHa bruo-Casapa-Jlannaca ams pacdeTa MarHUTHBIX MOJIEH— MPSMOTO
0OECKOHEYHOI0 IMPOBOJHUKA C TOKOM, B ICHTPC KPYTOBOI'O TOKA; Ha OCH KPYI'OBOI'O BUTKa C TOKOM;
BBIYUCJICHUIO MAaronuTHOT'O ITOJIA ABMKYIICTOC 3apsja.
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PA3IEJI 3. DJIEKTPOMAT'HUTHOE I1OJIE. 3akon Amnepa. Cuina Jlopenua

B pesynbrate BRINIOTHEHHS TPAKTHIECKOTO 3a/IaHKS CTYJICHT ITOJyYHT NPAKTHUECKHE HABBIKM IPUMEHECHUS
3akoHa AmIepa U cwibl JIopeHna 11 pac4eToB XapaKTepUCTHK MAarHUTHBIX MOJICH U TPAaeKTOPHH U
XapaKTEePUCTHK JABMKEHHS 3apsHKEHHBIX YaCTHI] B MArHUTHOM I10JI€; TIOPOOHO 00Cy>KAaeTcsl IPHHIIHIT
paboTHI yCKOpHUTETEH.
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PA3JIEJI 3. QJIEKTPOMAT'HUTHOE IIOJIE. Llupkynsuus 1 TOTOK MarHUTHOTO TOJIS.

MarauTHbIE CBOMCTBA BCIICCTBA. BHCKTpOMaFHI/ITHaH WHAYKIWA

B pe3synbrare BRINOTHEHHUS MPAKTHYECKOTO 3aJaHUS CTYICHT MOJIYYHUT NPAKTHUYECKNE HABBIKU BHIYUCICHUS
MarHUTHBIH TOTOKAa ¥ IPUMEHEHUS TEOPEMBI O ITUPKYIIAINN BEKTOPa MarHUTHOM WHAYKIIUH JUIA pacdyera
XapaKTEepUCTHK MarHUTHBIX MOJIeH; pacyeTy paboThl 10 EpPEeMEIIeHHIO IIPOBOAHNKA C TOKOM B MAarHUTHOM
none. PaccmatpuBaercs adpdext Xomna.
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PA3AEJI 3. DJIEKTPOMAT'HUTHOE TIOJIE. 3akonsr @apanes s UHAYKIUU U

CaMOMHAYKIOHUN

B PE3YIBTATE BBIMIOJTHEHUA NPAKTUYCCKOTO 3aJaHUA CTYACHT IMOJTYUYUT NPAKTUICCKNUE HABBIKU PCIICHUA
3aaa4 Mo NpuMEHCHHUIO 3aKOHOB (I)apa)leﬂ 3HeKT’pOMaFHHTHOﬁ WHAYKOHUW 1 CAMOMHAYKIIUN JIJIA
BBIYUCJIICHHUA 3./1.C. UTHAYKINHU; TPUMCHCHHUIO ITpaBUJIa J'[eHua JJIA OTIPCACIICHWA HAIIPABJICHUA
MHAYKIIUOHHOT'O TOKA; pacyeTy 3.4.C. CAMOUHAYKIINU, MHAYKTUBHOCTHU COJICHOWA U SOHCPTUU MAarHUTHOT'O
TI0JIA.

17

PA3JIEJI 3. QJIEKTPOMATHUTHOE I1OJIE. Dnexktpudeckue kojaedaHus: cBOOOIHbIE

W 3aTyXxaromnye KojaeOanus B 2JIEKTPUIECKOM KOJIeOaTeIbHOM KOHTYPE

B pe3ynbraTe BRINOIHEHUS MPAKTHYECKOTO 3aaHUs CTYICHT MOJy4YaeT HABBIK PEIICHUS 33139 10
TapMOHHUYECKUAM KOJICOAHUSIM B DIIEKTPHICCKOM KOHTYPE, UCIIONIB3Ysl MOHITHS aMILTUTY b, YaCTOTHI U
(ha3wl koebaHmil, SHEPTUH KoJleOaHmid. PaccMaTprBaroTCst CBOOOTHBIE HE3aTyXaloIIHe, CBOOOTHBIE
3aTyXarollnue, BEIHYXICHHbIE KOJIEOaHHs, pacCMAaTPUBAETCSI SIBJICHHE pe30HaHCca (110 TOKY M HAMPSHKCHHUIO).
PaccMarpuBaroTcst 3a7a4u Ha CIIOKEHUE dIIEKTPUIECKHX Kosebanuit (Ouenws, purypsr JInccaxy).
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PA3JIEJI 3. DJIEKTPOMAT'HUTHOE IIOJIE. Dnekrpuueckue KojaeOaHms:

BBIHYICHHBIE KOJIeOaHUs B AJIEKTPUUECKOM K0JieOaTeTbHOM KOHTYPE; PE30HAHC
B PE3yJbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJIYYacT HaBbIK PCHICHUA 3a/1ad 110 pacyeTy




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

OCHOBHBIX XapaKTEpPHCTHUK U IIOCTPOCHUIO BEKTOPHBIX JHarpaMM TOKOB M HanpspkeHuil B R, L, C-nersix
MEePEMEHHOr0 TOKa. BEIUMCIEHNIO PE30HAHCHBIX 3HAYEHUI TOKOB U HAIIPSIKEHHH.
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PA3JIEJI 4. OIITUKA. DnektpomarautHas BojiHa. BekTtop YmoBa-IloliHTHHTa.

DJIEeMEHTHI TEOMETPUYECKON ONTUKU

B PE3YyJIbTATC BBIMIOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYJCHT 6yz[eT 0O3HAKOMJICH C OCHOBHbBIMHA
XapaKTepI/ICTI/IKaMI/I BHCKTPOMaFHI/ITHBIX BOJIH U HOJ'Iy‘II/IT HABBIKH BBIYHUCJICHUA CKOpOCTI/I, 3HepFHI/I,
HUHTCHCHUBHOCTHU BHCKTPOMaFHHTHOﬁ BOJIHBI, ITIOTOKA INIOTHOCTH BHGPFI/II/I BOJIHBI, BeKTOpa VYmoBa-
IlofiHTHHra; 3IEMEHTOB F€OMETPUYECKON ONITUKH.
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PA3JIEJI 4. OIITUKA. Unrepdepenuns cBera

B pesynbTaTe BBIMOTHEHHS MPAKTUYECKOTO 3aJaHusI CTYICHT MOJIYYUT NPAKTHUCCKUE HABBIKU PEIICHUS
3aj1a4 10 HHTeP(PEPEHIINH, XaPAKTEPUCTHKAM KOTEPEHTHBIX BOJIH; ONTHYCCKUM CXEMaM MOJTyUYCHUS
nHTep(EPEHIIMOHHBIX BOJH; MHTEP()EpEeHIMY B TOHKUX TUICHKaX U KIIMHE; Konbla HproToHa;
MPUMEHEHHUEM HHTEP(HEPOMETPOB.

21

PA3JIEJI 4. OIITUKA. ludpakuus cBera

B PE3yJbTATC BBIMIOJIHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT IOJYUUT NMPAKTUYCCKNUC HABBIKU PCIICHUA
3a/1a4 1o UCTIONIBb30BaHmIo puHIuNa [ foiirenca-Openens, Mmetona 30H Openers, nuppakuun Openens Ha
MpOoCTEeHIINX Tperpanax, qudpakmaus OpayHrodepa Ha OJHOH U ABYX MIETAX.
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PA3JIEJI 4. OIITUKA. Tudpaxius cBeTa Ha MEPUOANUYECKUX CTPYKTypax

B PE3YJIbTATC BBIMIOJTHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT NOJYYUT NPAKTUICCKUEC HABBIKU PCHICHUA
3aja4 1o Au(pakuu Ha OJHOMEPHBIX CTPYKTypax C UCIOJIb30BaHUEM AU(PAKIUOHHON PEIIeTKHY;
JudpaKkIuy peHTTeHOBCKHX JIy4eil Ha KPUCTaJUIMUECKOH pelnleTke; MpUMeHeH o ycnoBuid Bynbga-bparra.
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PA3/IEJI 4. OIITUKA. INonsapuzarus cBera. 3akoHsl bproctepa u Mamntoca

B PE3yJbTAaTC BBIMMOJIHCHHUA NPAKTUYICCKOTO 3aAaHUs CTYACHT IOJYUUT MPAKTUYCCKNUC HABBIKU PCIICHUA
3a/4a4 1o MnoJsApu3anu, UCO0JIb3ys 3aKOHbI Bp}OCTepa " Mairoca Ha puMeEpPEe ONTUYCCKUX CXEM,
COACPIKAIIUX NOJIAPOUABI; 110 OMPCACIICHNIO aHU30TPOITHBIX XAPAKTEPUCTUK CBETA IPU MMPOXOKIACHUN
Yyepes ONTHYECKUE KPUCTAIUTHI (IBYIIyYEpEIOMIICHIE).; 00roBapuBaeTcs popMa M CTETICHb TOJISIPU3aIHH
MOHOXPOMATHYCCKHUX BOJIH.
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PA3/IEJT 4. OIITUKA. [Tucniepcus cBeta. 3akoH byrepa-Jlam6epra. 3akoH PanesB
pE3yJIbTaTE BBIOJIHEHUS IPAKTUYECKOIO 3aJaHUs CTYACHT MOJIyYUT IPAKTUUECKUE
HaBBIKM PELICHMS Ka4€CTBEHHBIX 3a/a4 10 IUCIIEPCHUHU, CBA3AHHBIX C IOCTPOECHUEM XOAA
JTy4ell B pa3HbIX ONTHUYECKHUX CXEMaX, a TAK)KE pelllas pacueTHbIE 3aJ]a4ul Ha
onpeneneHue $Ga3oBoi U TPYIIIOBON CKOPOCTEN BOJIH, MOTJIONMIEHUIO U PACCESTHUIO CBETA
IIPU NIPOXOKICHUH PA3INUHBIX CPEJl; 3a]]a4i M0 UCIIOJIb30BaHMIO 3aKOHOB byrepa-

JlamGepra-bepa u Panest.

B PE3YIBTATE BBIMIOJTHEHUA NPAKTHYCCKOTO 3aJaHUA CTYACHT IOJTYUYNUT NMPAKTUICCKNE HABBIKH PEIICHUA
Ka4€CTBCHHBIX 3a1a4 IO JUCTICPCHUHU, CBA3AHHBIX C TIOCTPOCHUEM XO01a nyqeﬁ B PasHbIX ONTHUYCCKUX
cXemax, a Takke pelasi pacueTHbIe 3a/1auy Ha onpe/elieHne (pa3oBoil u rpynnoBoi CKOpocTei BOJIH,
TMOTJIOHICHUIO U paCCEAIHUIO CBETA IIPU MPOXOXKIACHUU PA3JIMYHBIX CPEA; 3a1a4U 110 UCIIOJIB30BaAHUIO
3akoHOB byrepa-Jlambepra-bepa u Panes.
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PA3JIEJI 5. KBAHTOBASA 1 CTATUCTUYECKAS ®U3UKA. KopnyckynspHo-

BOJIHOBOI tyanu3m. Buemnuit oroaddexr. Iddexr Komnrona. [laBienue ceta

B PE3yJbTATC BBIMIOJIHEHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJYUUT NPAKTUICCKUEC HABbIKU PCHICHUS
pacdeTHbIX 3aj1a4 110 3aKOHaM BHeIrHero GpoTtodddexra, ypaBHeHNIO DWHINTEHHA, XapaKTEePHUCTHKAM
(dhotoHa; a3ddexty KomnrToHa; gaBieHuIo cBeTa.
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PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3MKA. BoHoBEIE CBOICTBa

mukpouactuil. Bonnsr ge bpoiins. [Tpunnun neonpenenenHoctu I eitzendepra
B PE3YIBTATE BBIMTOJTHEHUA NPAKTUYCCKOTO 3aJaHUA CTYJCHT IOJTYUYNUT MPAKTUICCKNUEC HABBIKWU PCIICHUA




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

pacdeTHBIX 3a/1a4 110 BOJIHOBBIM CBOMCTBAM MHUKPOYACTHI], HCIIOIB3YS THIOTE3Y A¢ bpoiiis; nmpuMeHeHNIO
NPUHIUIIA HeonpeaeaeHHocTel [ eiizenoepra.
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PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKA ®U3UKA. YpaBHeHue
[lIpenunrepa mis CTalMOHApHBIX cocTosIHUN. KBaHTOBas yacTuiia B 06CKOHEUHO
rTyOOKOM OJTHOMEPHOM MOTEHIIUATBHOM siMe. TyHHENbHBIN 3P (EKT. CTallMOHAPHOE
ypaBHenue lllpenunrepa nius aroma Bogopoaa. [punuun [aynu

B pesynbTaTe BBIIOTHEHHS IPAKTHIECKOTO 3aJaHUs CTYJCHT HAyYHTCS Ha KOHKPETHBIX PUMEpax
paccMaTpuBaTh BBIBOJBI U3 PELIEHUN cTanoHapHoro ypasHeHus lpenunrepa: BI'TIS, noreHumanbHbIX
OaprepoB, BOJIOPOIOIIOTOOHOTO aTOMa, paccMaTpUBasl pemeHre — QyHKIio Diiepa, KBAHTOBBIE YHCIIA,
npaBuia 0TO0pa st KBAaHTOBBIX IepexonoB; npuHiun [laymm.
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PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKA S ®U3MKA. OcHOBbI
cTatucTuyeckoi gusuku. Pacnpenenenne MakcBesuia mo CKOPOCTSAM U DHEPTUSIM.
Oynkuus pacnpeaenenus Oepmu-upaka. yukuus pacnpenenenus boze-OHnTeliHa
B PE3yJbTAaTC BBIMNOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT YUYHUTCA Ha KOHKPETHBIX IIPpUMEPAX pCIIaTh

CTaTUCTHYECKHE 3a]]a4l Ha OCHOBE pactpeneneHuii (cratuctuk) ®epmu-Aupaka u boze-DitHuTeiiHa,
Makcsenna.
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PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3UKA. KBanToBas Teopust
TeIuI0BOro u3nyuyeHus. 3akonsl Kupxroda, Credana-bonbimana, cmemenus Buna.

(bopMyJIa IInanka u CJIICACTBHA U3 HEC

B pesynbraTe BHIMONHEHHUS IPAKTUYECKOTO 3aaHUS CTYICHT yUYUTCS HAa KOHKPETHBIX MIPUMepax peliaTh
3aJ]a4M N0 CIIEKTPAIbHBIM XapaKTepPUCTUKAM TEIUIOBOT'O U3JIy4eHHsI, UCTIONB3Ys 3aKoHbl Kupxrooga,
Credana-bonbiMana 1 3akOHBI cMeleHHs BuHa 171 cepbIX Tel U aOCOJIIOTHO YEPHOE TEJI0; IO3HAKOMHUTCS
¢ ucrosib30BanreM Gopmyinl [Iranka
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PA3JIEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3UNKA. ®usnka
MOJIYTIPOBOTHUKOB. D PexT Xoiia B MOIyITPOBOIHUKAX. 3aBUCUMOCTh KOHIIEHTPAIIUU
HOCHTEJICH 3aps/ia B TIOTYIIPOBOJHUKAX OT TeMIiepaTrypsl. PaboTa BeIX0/1a, KOHTAKTHAS
pPa3HOCTh MOTEHIIUAJIOB

B PEIYJIBbTATE BBIMIOJTHEHUA NPAKTUYCCKOTO 3aJaHUA CTYACHT YUUTCA HAa KOHKPETHBIX IMpUMEpPax
paccYnTHIBaTh KOJINYECTBEHHBIE XapaKTEePUCTUKN COOCTBEHHON U IMTPUMECHOH MPOBOAUMOCTH
MOJYTIPOBOAHUKOB, IMPEACTABIIAA PE3YJIbTAThI TAKKE l"pa(bI/I‘IecKI/I; peuiaTth 3aga49u 1o 3aBUCUMOCTH
KOHIICHTPAIIIH HOCHTEIICH 3apsiaa B MOIYIIPOBOJHUKAX OT TeMIepaTypsl; 3pdekry Xomra; padbore
BbIXOJ4a, KOHTaKTHOM PAa3HOCTU NOTCHIHAJIOB.
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PA3JIEJT 6. DU3NKA ATOMHOI'O AIPA U DJIEMEHTAPHBIX YACTULL. Anpo

aroma. PamoakTHBHOCTB. BU/IBI U 3aKOHBI PAaAOAKTUBHOI'O U3TYYCHUA

B pesynbrare BbINOIHEHMS IPAKTUYECKOTO 3a1aHUS CTYJEHT HayYUTCsl HA KOHKPETHBIX IIpUMepax
AHAJIM3UPOBATH COCTAB aTOMHOTIO sApa, ONMPEACIIAS €r0 XapaKTCPUCTHUKU: 3apsji, Macca, SHEPIus CBI3H
HYKJIOHOB, IIPUMEHHUT Ha MPAKTHKE MTOHATHS U30TOIIOB, N30TOHOB, H300ap; pemaTs 3a/1a4i Ha 3aKOH
PaaruoOaKTUBHOI'O M3JIyUCHMUS.
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PA3IEJI 6. DU3MKA ATOMHOI'O AJAPA U DJIEMEHTAPHBIX HACTULI.
S nepHblie peakuuu. Peakuuu siApeHoro AeJeHus U CHHTE3a aTOMHBIX s1ep,
TEpMOSIIEpHAs peaKIus

B PE3YyJbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUsl CTYACHT HAYUYUTCSA Ha KOHKPETHBIX IpUMEpax

muddhepeHnpoBaTh peakiny JeJIeHUS U CUHTE3a; 3aMChIBATh U PACCUUTHIBATH KOJIMUECTBEHHO SIICPHbIC
peaKIuH.

4.3. CamocrosiTenbHas padoTa 00yJarommuxcsl.




/o

Bun camocrosiTensHO#M paboThI

[ToaroroBka k 1a60OpaTOpPHBIM pabOTaM.

HOI[I"OTOBK& K IMPAKTHUYCCKUM 3aHATHUSAM.

Pa6GoTa ¢ JICKIIMOHHBIM MaTCpUaioM.

Pabota c nurepatypoi.

HOI[]"OTOBK& K HpOMC)I(YTO‘IHOﬁ arrecraguu.

o O &~ WO N

[TonroroBka K TeKyIiemMy KOHTPOJIIO.

5. Ilepedenr wu3maHuii, KOTOPHIE PEKOMEHAYETCS UCIOIb30BaTh

OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

pu

Ne bubnuorpaduueckoe
Mecro nocryna
n/m OTHCaHue
1 Cagennes, 1. B. Kypc https://e.lanbook.com/book/142380?category=919 (nara

o0mieit Gpu3uku :
yuebHoe nocobue : B 3
tomax / 1. B. CaBenbes.
— 19-e m31., cTep. —
Cankr-IlerepOypr :
Jlanp, 2019 — Tom 1 :
MexaHuka.
MonekynspHas puszuka
—2020. — 436 ¢c. —
ISBN 978-5-8114-5539-
3.

obpamienus: 25.01.2024). TekcT: 3MeKTPOHHBIN.

CaBennes, U. B.
OCHOBBI TEOPETHUECKOM
bu3uKY : y4eOHUK I
By30B / 1. B. CaBenbes.
— 6-¢ W31, cTep. —
Cankr-IlerepOypr :
Jlanp, [0.T.]. — Tom 1 :
MexaHnuka.
DNEeKTPOJIUHAMHKA —
2022. — 496 ¢. — ISBN
978-5-8114-9042-4 (Tom
1), 978-5-8114-0618-0
(oOrmin).

https://e.lanbook.com/book/183764?category=919 (nara
obpamenus: 25.01.2024). TekcT: 3MeKTPOHHBIH.

Casenbes, 1. B. Kypc
¢busuku. B 3 1. Tom 2.
DJIEKTPUYECTBO.
Konebanus 1 BOJHBL.

https://e.lanbook.com/book/184164 (nata oOpamenus:
25.01.2024). TekcT: dIEKTPOHHBIH.




BonnoBas ontuka :
ydueOHOe rmocoOue Jist
By30B / W. B. CaBenbes.
— [-e u3n., cTep. —
Canxrt-IlerepOypr :
Jlanp, 2022. — 468 c.
— ISBN 978-5-8114-
9096-7.

Casenbes, U. B. Kypc
o0meit gusuku. B 3 T.
Tom 2. DneKkTpuuecTBo
1 MarLeTusm. BosHbI.
Ontuka : yuebHoe
nocobue 11st By3oB / U.
B. CaBenbeB. — 16-¢
u3., crep. — CaHKT-
[TerepOypr : Jlans,
2022. — 500 ¢. — ISBN
978-5-8114-8926-8.

https://e.lanbook.com/book/185339 (mata oOparmieHus:
25.01.2024). TekcT: 21€KTPOHHBIH.

®u3nKa: KOHCIIEKT
JIEKIIUH 110 001Ieit
busuke U1 CTyA. Crell.
UYUT, UCYTI, UDD,
UTTOII, UKb u
BedyepHero (akyibTeTa.
4.1/ C.M. Kokun;
MUUT. Kad. Pusnka-
2.M.: MUUT, 2010. -
244 c. : un. - bubnuorp.:
c.3.-158.44p.

http://library.miit.ru/bookscatalog/upos/03-19701.pdf (zara
obpamenus: 25.01.2024). TekcT: 3MeKTPOHHBIH.

dusnka: yued. mocobue
JUTSI CTYJI. CTICIl. U Hatp.
NYUT, UTTCY,
UIICC, U2,
BedyepHero (GakyibTeTa.
Y.2. Koncmnekr nexiuit /
C. M. Kokun, B. A.
Huxkurenko; MUNT.
Ka¢. ®duzuka.M.:
MUUNUT, 2013.-178c.:
a-wi. - bubmmorp.: c.
173.-63.96 p.

http://library.miit.ru/bookscatalog/upos/14-47.pdf (nata
obpamienus: 25.01.2024). TekcT: 3MeKTPOHHBIN.

®u3nKa: KOHCIEKT
JIEKUUU IS CTYH. CHEL.
u Hamp. UYUT,

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




UTTCY, UTICC, UDD,
Beuepnero ¢-ta. .3 /
C. M. Kokun, B. A.
Huxkurenko; MUNT.
Kad. ®uzuka.M.:
PYT(MUUT), 2017. -
256 c. : a-un. -
bubmuorp.: c. 255. -
112.33 p.

Tpodumona, T. 1.
PyxoBoacTBoO K
pEIIeHUIO0 3a/1a4 110
dusuke : yueOHOe
nocob6ue 11st By3oB / T.
H. Tpodumona. — 3-¢
U3, UCTIP. U JOM. —
Mockga : M31arenbcTBO
FOpaiit, 2023. — 265 c.
— (Bricuiee
obpazoBanue). — ISBN
978-5-9916-3429-8.

https://urait.ru/viewer/rukovodstvo-k-resheniyu-zadach-po-fizike-
535484#page/1 (nata obpamenus: 20.11.2024). Tekcer:
3JIEKTPOHHBIN.

®usuka. Pyccko-
KUTANCKUN CII0Bapb.
Pu3nyeCKue TEPMUHBL:
s cryn. cnen. UYLT,
UTTCY, UIICC/T. C.
Kymu-3ane, 2. H.
Mammamau, C. M.
Kokun; MUUT. Kag.
®usuka. - M.: PYT
(MHUNT), 2022. - 46 c. -
b. .

http://library.miit.ru/bookscatalog/upos/DC-1604.pdf (nata
oOpamenus: 25.01.2024). TekcT: 3MeKTPOHHBIH.
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®dusnka: kojebaHus,
BOJIHBI, OTITHKA,
KBAaHTOBas MEXaHHKA,
saaepHas pusmuka:
KOHCHEKT JICKIIUM J1J15
crya. cneua. UYIT,
UTTCY, UTICC / C. M.
Koxkun, B. A.
Huxkwnrenko; MUNT.
Kad. ®uzuka. - M.:
PYT(MUUT), 2022. -
303c.-b. 1.

http://library.miit.ru/bookscatalog/upos/DC-1593.pdf (nara
oOpamenus: 25.01.2024). TekcT: 3MeKTPOHHBIN.




11

®uszuka. COOpHUK 33129
OnTuka. D1eMeHTHI
aTOMHOHN (PU3UKHU U
KBAHTOBOM MEXAHHKHU:
y4eOHO-MeTOo 1. TocoOue
K PEIICHUIO 3a/1a4 110
nuct. Gu3nka s CTyI.
Bcex cuern. UYUT,
UTTCY, UTICC/T. C.
Kynu-3ane, C. M.
Kokun; PYT (MUUT).
Ka¢. ®usuka. - M.
PYT(MUUT), 2017. -
90 c. - 73.60 p.

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

12

COopHUK 3a/1a4 110
nucuuniubae "dusznka" :
yue0. mocobue s
cryaentoB UYUT u
NCYTD/T.B.
3axapoga, JI.M.
Kacumenko, C.M.
Kokun; Pen. C.M.
Koxkun ; MUUT. Kad.
"®duzuka-2". - M. :
MMUUT, 2006. - 144 c.

http://library.miit.ru/bookscatalog/2024/Kokin_Sbornik_zadach.pdf
(mata obpammenns: 25.01.2024). Tekct: 3IeKTPOHHBIMH.

13

[TpomkuH, C. C.
Mexanuka. COOpHUK
3a/1a4 : yueOHoe
nocobue ju1st By30B / C.
C. IlpomkuHn, B. A.
Camorneros, H. B.
Humenckuii. — 2-e u3.
— Mockaa :
N3patensctBO FOpaiir,
2024. — 293 ¢c. —
(Bricmiee oopazoBanue).
— ISBN 978-5-534-
04916-9.

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

14

Hukepos, B. A. ®usuka
: Y4eOHUK U IPAKTUKYM
115t By30B / B. A.
HuxepoB. — 2-e m31.,
nepepad. u A0, —
MockBa : 3natenscTBo
FOpaiit, 2024. — 558 c.

https://urait.ru/bcode/510319 (narta obparenus: 25.01.2024).
TekcT: 21MeKTPOHHBIH.




— (Briciee
obpazoBanue). — ISBN
978-5-534-15950-9.

6. IlepedueHb COBpPEeMEHHBIX MPOQPECCHOHANBHBIX 0a3 JMaHHBIX W
WHQPOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Hayuno-texandeckas 6unbmuorexka PYT (MUUT) (http://library.miit.ru).

OnextporHo-6mOmoTeunas cuctema JIAHD (https://e.lanbook.com/).

Oo6pazoBatenbHas miatdopma FOpaiit (https://urait.ru/).

Nudopmanmonnsiii  mopranmn  HayuHas  snexkTpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJUTCKIIUS I POBBIX 00pa30BaTeIIbHBIX pecypcoB
(http://window.edu.ru).

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTIO /I OCBOCHHUS AUCITUTLIIUHBI (MOIYJIs).

HNurtepnet-Opaysep (Yandex u ap.)
Microsoft Office.

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

J71st mpoBeieHust ay TUTOPHBIX 3aHITHH MO AUCIUIUIUHE (MO ITH0) « DU3HKa
UCIIONB3YIOTCA AyJUTOPUH, OCHAUIEHHBIE MYJbTUMEIUWHBIM O0O0pPYIOBAHUEM:
MIPOEKTOP, IKpaH, MePCOHAIbHBI KOMITbIOTEP/HOYTOYK.

JlabopaTopHbie paOOThl MO JUCHUILIMHE (MO1y0) «DU3uKa» TPOBOJSATCS B
CHeIMaIbHO O0OpPYAOBAHHBIX JIAOOPATOPHUSX C MPUMEHEHHEM HEOOXOIUMBIX
cpeacTB oOyudeHus: 1a00paTopHOTo 000pyI0BaHUSs, 00Pa3LOB Il UCCIIEI0BaHUM,
METOJAMYECKUX TOCOOMI, KOMIBIOTEPHBIX CPEICTB OO0pabOTKU pe3yIbTaTOB
W3MEpPECHUM.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 1 cemectpe.
DK3ameH Bo 2, 3 ceMmecTpax.

10. OueHouHble MaTEpHUAIBI.



OueHouHbIE MaTepuabl, IPUMEHSEMbIE MIPU MPOBEACHUHU MPOMEKYTOUHOM

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



ABTOpBI:

JIOLICHT, IOIEHT, K.H. Kadeapbl
«Duzukan

CoracoBaHo:

Hauvansauk HOLL TOXTu B/]
3aBenyrommii kahenpoit Ouznka

[Ipencenarens yaeOHO-METOINYECKOM
KOMHUCCHH

A.B. [TayTkuna

M.IO. CaBeinneB
H.B. brikoB

H.A. AanpusiHoBa



