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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYyJIE).

[enstmMu OCBOCHHS TUCITUTUIMHBI (MOTyJis1) «DU3HKa SABISIOTCA:

- ¢dopmupoBaHue y oOOydYaromierocss KOMIETEHIMH JJIsi  Hay4HO-
UCCJIEIOBATENLCKON JIESITENIbHOCTH, Ui (OPMHUPOBAHUS KOTOPBIX CTYJICHTHI
JOJKHBI HAYyYUThCSI cOOMpaTh M M3y4yaTh HAyYHO-TEXHUYECKYIO0 HHGOpPMAIIMIO,
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 OKPYXKAIOIIETO MHUpPa 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
Y TIEPCTIEKTUBHBIX TEXHOJIOTHYECKHX 3a7ad;

- (hopmupoBaHUE y CTYJICHTOB OCHOB €CTECTBEHHOHAYUHOUN 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 PEUICHHsS] HaydIHO-
TEXHUYECKUX 33/1a4 B TECOPETHUUECKUX U MPUKIAIHBIX aCTICKTaX.

2. [Tnanupyemblie pe3ysibTaThl 00YUYCHHUS MO JUCHUIUIHHE (MOJIYIIIO).



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

OIIK-1 - CpoocobeH aHamuM3WpOBaTh 3aJaud  MPOPECCUOHAIBHON
NESTEILHOCTH HAa OCHOBE IMOJIOKEHUMN, 3aKOHOB U METOJ/IOB €CTECTBEHHBIX HAYK U
MaTEeMaTUKH.

OOGy4enue 1o qucuUIInHe (MOAYJII0) MPEANOIaraeT, YTo MO0 €ro pe3yJsibTaTamMm
oOydaroruiicss Oyner:

3HATH:
- (pusnyuecKylo CYIIHOCTh SIBJICHUW M TMPOIIECCOB; OCHOBHBIC (DH3MUYECKHUE
3aKOHBI M MOJICIIM JIJISl PEIICHUS 3a7a4 B IPOPECCHOHATBHON NeATeIbHOCTH.

YMmern:

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

Baanern:

- HaBBbIKAMM M3MEPEHUN KOJMYECTBEHHBIX XapaKTEPUCTUK HCCIEIYyEMBbIX
OOBEKTOB U SBJICHUI; HABBIKAMH HCIIOJIL30BAHHUS MATEMaTHUECKOr0 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).

OO6miast TPYJIOEMKOCTh AUCIHUILIMHBI (Monayisi) coctaBisier 9 3.e. (324
aKaJeMMYECKUX 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
Bceero
Nel | Ne2 | Ne3
KonrakTHas paboTa Ipu npoBeIleHHN yUeOHBIX 3aHATHI (BCEro): 96 32 32 32

B ToM uyncne:

3aHATUA JTEKLIUOHHOTO TUIIA 48 16 16 16




|3aH}ITI/I}I CEMHMHAPCKOI0 THIIa | 48 | 16 | 16 | 16 |

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
IPOMEKYTOUYHOM aTTECTAIIMH COCTABIISACT 228 akaleMUIeCKUX Jaca (OB).

3.4. Ilpu 0Oy4eHnu 1o HHANBUAYAIBHOMY Y4eOHOMY IIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4eHHH, 00BEM AUCHUIUIMHBI (MOAYJS) MOKET OBITh peaan30BaH
MOJTHOCTBHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
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.

/ Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE
n/m

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.

Tema 2. KunemaTuka nocTynaTeiabHOro JBUKECHHUS

PaccmarpuBaeMble BOIPOCHI:

- KUHEMATHKa: OCHOBHBIE MTOHSTHUS, CHCTEMBI OTCUETA;

- IBUOKEHUE IO MIPSIMOIL: CpeHss CKOPOCTb U CPEIHEE YCKOPEHHUE;

- MTHOBEHHasl JINHEHHAs1 CKOPOCTh, MTHOBEHHOE JINHEHHOE yCKOpeHHe, (PU3NUECKUH CMBICI IPON3BOTHOM;
- IPOHACHHBIN MyTh KaK HHTETPAJI OT CKOPOCTH, PU3HMUECKUI CMBICT HHTETpaa;
- YpaBHEHHS KHHEMATHKH PABHOIIEPEMEHHOTO IBIKEHHE TI0 TIPSMOH.

2 |PA3BJIEJI 1. MEXAHUKA Tema 3. Kunematuka npocTpaHCTBEHHOI'O U BpaIlaTeIbHOTO

JBUXKCHUA

PaccmarprBaeMbie BOTIPOCHI:

- MPOCTPAHCTBEHHOE (KPUBOJIMHEHHOE) IBUKCHUE TOUKH;

- CTETeHU CBOOOIbI;

- HCIIOJIb30BaHUE BEKTOPOB B (PH3HKE;

- TOJIO’KEHHE, PAJHyC-BEKTOP, CKOPOCTh U YCKOPEHHUE KaK BEKTOPHL,

- HOpMaJIbHOC€ U TAHT'CHIIUAJIBHOC YCKOPECHUC,
- OCHOBHbBIC€ YPAaBHCHHA KMHEMATHUKHA IOCTYNIATCIIbHOTO ABHUKCHUSA
- KHHEMATHUKa BpalaTeJIbHOr0 ABMKCHWA: MTHOBCHHAA YIJI0BasA CKOPOCTh U MTHOBEHHOEC YTIJIOBOC

YCKOPEHHUE, UX CBA3b C IMHEHHON CKOPOCTHIO U YCKOPEHUEM;




Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

n/m

- IOHATHE AKCHAIIBHOTO BEKTOPA;
- YpaBHEHHsI KHHEMaTHKH PABHOIEPEMEHHOTIO BPALICHHUS.
Tema 4. 3ak0H coxXpaHeHHs UMITyJIbca
PaccmarpuBaembie BOIIPOCHL:
- MHEpLUaJIbHBIE CUCTEMBI OTCUEeTa U MepBblil 3akoH HpioTOHA;
- BTOpo# 3ak0H HbloTOHa;
- Macca, UMITyJIbC, CHIIa;
- ypaBHEHHE IMHAMUKY JIBWKCHUS] MATEPHAIBLHON TOUKH;
- TpeTuii 3akoH HproTOHA;
- 3aKOH COXPaHEHMs NMITYJIbCa Ul MaTepHaIbHON TOUKH;
- IEHTP MacC CUCTEMBI MAaTEPHAIBHBIX TOUEK;
- 3aKOH COXPaHEHHMs HMITYJIbCa JUISl CHCTEMBI MaTEpHAIbHBIX TOUCK;
- CHJIa YIIPYTOTo CXKaTHs IPY>KUHBI;
- 3aKOH BcemupHOro tarorenus;
- LIGHTP TSDKECTH;
- CWJIBI TPEHHUS U COTPOTUBIICHUS.

3 [PA3JIEJI 1. MEXAHUMKA Tema 5. 3aKkoH COXpaHEHHsI MEXaHUUECKOW YHEPTUU
PaccmaTprBaemble BOTIPOCHI:
- paboTa nepeMeHHOM CHIIBI;
- MOIITHOCTB;
- KHHETHYEeCKast HEPTHs MaTepHaTbHON TOUKH;
- 1I0JIE CHJI;
- KOHCEpBaTHBHbIE U HEKOHCEPBATHUBHbIE CUIIBI, IPUMEPHI;
- (pusnueckuil CMBICI KPUBOJIMHEHHOTO HHTETPaa;
- IOTEHIAJIbHAS SHEPT U,
- IOTEHIMAJIbHAsI SHEPT U B TI0JI€ CHII TSDKECTH;
- TIepBasi, BTOPasi ¥ TPEThsI KOCMUYECKHE CKOPOCTH;
- IOTEHIUAIIbHAS SHEPTHUS YIPYTO 1epOPMUPOBAHHON NPYKHHBI;
- 3aKOH COXPaHEHHMs TTOJIHOH MeXaHWMIECKOH 3HEPTHH B M0JI€ OTEHIMAIBHBIX CHIL;
- CBSI3b MEX/1y CHJION U MOTEHLUAIbHON SHEPTHEH.
Tema 6. [IBrkeHHEe B HEMHEPIIUAIBHBIX CUCTEMaX OTCUETa
PaccmarpuBaembie BOIPOCHL:
- IPUHLIUI OTHOCHUTEIBHOCTH U NpeoOpa3oBanus I anumes;
- HEMHEPIHAJIbHBIE CUCTEMbI OTCUETa;
- CHJIBI MHEPLIUHY;
- IIEHTPOOEKHAS CHUJTIA;
- IPUMEPHI CHJI MHEPLUH B TPAHCIIOPTHBIX CHCTEMaX.

4 |PA3SJAEJI 1. MEXAHUKA Tema 7. DneMeHThI peIsTUBHCTCKON MEXaHUKHU

PaccmaTpuBaemble BOIIPOCHI:

- IOCTyJaThl DMHIITENHa;

- IPOCTPAHCTBO U BPEMS;

- COKpaIIeHNE JUTMHBI U 3aMe]JICHHEe BPEMEHH B IBIKYIIUXCS CUCTEMaX OTCYETa,;
- OTHOCHTEIBHOCTh OJJHOBPEMEHHOCTH;

- npeoOpazosanus JlopeHia;

- PENIATHBUCTCKUI UMITYJIBC;

- B3aMMOCBSI3b MACChl U DHEPIHH;

- 9KCIIEPUMEHTAJIbHBIE OATBEPXKICHNS crielIHaIbHOIM Teopuu oTHocuTensHoCTH (CTO).
Tema 8. JluHamMKKa BpalaTeIbHOTrO IBUXKEHUS TBEPAOTO TeNa
PaccmarpuBaeMble BOIPOCHL:

- MOMEHT UHEpPLIUU;

- reopema Illrelinepa;

- MOMEHT CHJIBI;




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- MOMEHT UMITYJIbCa;
- OCHOBHOU 3aKOH JTHHAMHKH BPAIATEIbHOTO JIBMKEHHS B CIIydae CUCTEMBI TOUEK U B CIydae TBEPOTO
Tena,

- KHHETHUYECKAast PHEPTHs TeJia MPH BPalaTeIbHOM JBIKCHUH;

- 3aKOH COXpaHEHHs MOMEHTA UMITYJIbCA,;

- CWJIa TPEHHS KAueHHUS;

- MOHSTHE O THPOCKOTIAX;

- MOHSTHE O CJIOKHOM JIBUKEHHHU TBEPJIOTO Tela.

PA3AEJI 1. MEXAHUKA Tema 9. Yipyrue cBoiicTBa TBEpIABIX U )KUJIKUX CPEN
PaccmaTpuBaemble BOTIPOCHI:

- yIpyrue HanpspkeHus ¥ geopMaliy B TBEPIOM Telle;

- 3aK0H ['yka;

- moayJs FOHra;

- ko3¢ ¢urment [lyaccona;

- 0011IMEe CBOWCTBA )KU/IKOCTEH U ra30B;

- CTAIMOHAPHOE TEUCHUE NACATBHOHN KUIKOCTH;

- ypaBHEHHE HETIPEPHIBHOCTH;

- ypaBHeHHe bepHynn.

Tema 10. MexaHmdeckue KoneOanus

PaccmaTprBaemble BOTIPOCHI:

- IEPUOANIECKHUE MPOLIECCHI;

- rapMOHHMYECKHUE KOJIeOaHMs;

- MasITHUKH;

- YpaBHEHHE CBOOOJHBIX HE3aTyXaIOIX MEXaHUYECKUH KoIeOaHUi U ero pelieHne;
- aMIUIMTY]a, 9acToTa U (a3a KojebaHui;

- Heprus KojebaHuit;

- ypaBHEHHE CBOOOHBIX 3aTyXarONMNX MEXaHUIECKUH KoJIeOaHNi U eTo pelIeHHE;
- XapaKTEePUCTUKH 3aTyXaIOMNX KoJeOaHui;

- IpUMeEpPHI KOIeOaTEeIbHBIX CUCTEM B MEXaHUKE U TEXHHUKE.

Tema 11. Mexanmueckoe BoHOBoOe ABIbkeHHe. Jddekr Jomrepa
PaccmaTpuBaemble BOIIPOCHI:

- BOJIHOBOE JIBXKCHHUE;

- IJIOCKasi TapMOHMYECKast BOJIHA;

- MIOHSITHE O MPOJIOJIBHBIX U TOIEPEYHbIX BOJIHAX;

- JUTMHA BOJIHBI, BOJIHOBOE YHUCIIO, (pa30Basi CKOPOCTh;

- YpaBHEHHE BOJIHBI;

- 0O/IHOMEPHOE BOJIHOBOE YPaBHEHUE;

- YIIpyTHe BOJIHBI B Ta3aX KHUAKOCTAX U TBEP/BIX TeNax;

- QJIEMEHTHI aKyCTHKH;

- a¢pdexr Jorrepa.

PA3AEJI 2. MOJIEKVYJIAAPHASA ®U3UKA U TEPMOJINHAMMUMKA Tema 12.

MOHCKyanHO-KHHeTI/IHCCKaH TCOpHs Ira3oB
PaccmarpuBaembie BOIPOCHL:

- HJIcaJbHBIN Ta3;

- TeMIepaTypa U BHyTPEHHSS YHEPIUs rasa;

- OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOI TeopHH;

- YpaBHEHHE COCTOSHUS HJI€AJIbHOTO Ia3a;

- THIIOTE3a O PaBHOPACHPE/IeIEHUN SHEPTUH 110 CTENEHSIM CBOOO/IbI;
- bapomerpudeckas Gopmyia u pactpeneneHue boibimMana.

PA3AEJI 2. MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMMUMKA Tewma 13. IlepBoe
Ha4yaJio TEPMOJIUHAMUKHU




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

PaccmaTpuBaemble BOTIPOCHI:

- mapameTpsl ¥ PYHKIUH COCTOSIHUS;

- TEpMOJIMHAMUYECKOE PaBHOBECUE U TEMIIEPATYpa;

- KBa3UCTAaTHYECKHUE MTPOILIECCHI;

- N30XOPHBIN, N300apHBIA, H30TEPMUYECKHUI POLIECCHI;

- IepBOE HAa4YaJ0 TEPMOJUHAMHKH;

- N3MECHEHNE BHYTPEHHEH 3HEPTrHuy, paboTa rasa;

- TETIIIOEMKOCTB;

- TEMIIOEMKOCTH TIPH TIOCTOSTHHOM JIaBJIICHHU H 00BEME;

- MOJISIpHAS M yIeTbHAS TEIUNIOEMKOCTH;

- ypaBHeHHe (Teopema) Maiiepa;

- agabaTHYEeCKH poIIecc;

- MOJIMTPOTINYECKHI TpoIiece (IIPOLECC ¢ MOCTOSHHOM TETIOEMKOCTHIO);

- IMarpaMMbl TEPMOJIMHAMHYECKUX MPOLIECCOB B KOOPAMHATAX JaBJICHHE — 00bEM;
- IOHATHE 00 OTKPBITBIX TEPMOANMHAMUYCCKUX CUCTEMAX, XHUMHYCCKUHN noTCHIHUAJ.
Tema 14. Bropoe Hauano TepMOANHAMUKH

PaccmaTtpuBaeMble BOIIPOCHI:

- MpeoOpa3oBaHKe TEIUIOTH B MEXaHHMUIECKYTO PadboTy;

- oOpaTuMbIe 1 HEOOPAaTHMBIE TIPOLIECCHI;

- TETIJIOBBIC MAIINHBI ¥ UX KO3()(QUIIMEHT MOIe3HOTO NEHCTBHS;

- IPUMEPHI TEIUIOBBIX MAIIUH;

- k1 KapHo u ero ko3¢ GHUIneHT MoJIe3HOTo ASHCTBHS;

- BTOpPOE HAyaJl0 TEPMOIMHAMHUKH;

- SHTPOMHS;

- IOHSTHE O CTAaTUCTUYECKOM TOJIKOBaHHHM 3HTpONUH, popmyia bonbimMana, ctpena BpeMeHH;
- AarpaMMbl TCPMOAMHAMUYCCKHUX IMPOILCCCOB B KOOPpAUHATAX TEMIIEpATypa — SHTPOIIUA.

PA3AEJ 2. MOJIEKVYJIAAPHAA ®U3UKA U TEPMOJINHAMMUKA Tema 15.

@daz0BbIe IPEBPALLECHUS

PaccmarprBaeMbie BOTIPOCHI:

- YpaBHEHHE COCTOSIHUS PEallbHOTO T'a3a;

- B3aMMOJICHCTBUE MEX]Ty MOJIEKYJIaMu;

- uzryeckoe mpecTaBiIeHUe 0 (Pa30BhIX MePex0ax;

- ypaBuenue Knaneiipona-Knaysuyca;

- KOJIMYECTBEHHBIE XapaKTePUCTUKU (ha30BbIX MEPEX010B (yelbHas TETUIOTA MJIaBICHHUS,
napooOpa3zoBaHus, U Jpyrue);

- a30BEIE TIEPEXO/IbI IEPBOTO U BTOPOTO POJIa, IIPHMEPHI;

- (a30BEIC AMATpaMMEI;

- TpOiiHas TOUKa.

Tema 16. ArperaTHble COCTOSIHHSI BEILIECTBA

PaccmarprBaeMbie BOTIPOCHI:

- TIOHSTUE O CTPOSHUH KUAKOCTH, TIEPECKOKH U BPEeMEHA OCEIJION KU3HU MOJIEKYIT;
- CTPYKTYpa TBEPJBIX Tel, aMOP(HBIE U KPUCTAIUINIECKUE TBEPIbIE TENA;

- KpUCTaJUIMIeCcKas penieTKa;

- 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIA KPUCTATUTNIECKON PEIIETKH;

- TIOHATHE O AePeKTaxX KPUCTAULTUISCKON PEIIeTKH.

PA3IEJI 3. SJIEKTPOMATHUTHOE IT1OJIE Tema 17. DnekTpudeckoe moje B

BaKyyMe

PaccmarpuBaeMble BOIPOCHL:

- 3akoH KynoHna;

- HalIPSDKEHHOCTD AJIEKTPOCTATHYECKOTO TOJIS;
- CWJIOBBIC JINHUH;




Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

n/m
- IPHHLKIT CYICPHIO3HIHH;
- paboTa 1Mo MepeMeICHHUIO 3aps/ia, TOTCHIIHATbHAS SHSPTHS OIS
- MOTEHIINAT SIICKTPUIECKOTO OIS,
- BIIEKTPUYECKOE TI0JIC AUTIONS;
- JIMTIOJTb BO BHEIIHEM 3JIEKTPHICCKOM IIOJIE.
Tema 18. LupKymisius ¥ MOTOK HANPSIKCHHOCTH AJICKTPUYESCKOTO TOJIST
PaccMarpuBaeMble BOIIPOCHL:
- TeOpeMa O LUPKYILILUK HAMPSDKEHHOCTH IICKTPHIECKOTO OIS,
- CBSI3b HANPSDKEHHOCTH M [OTEHIHATIA.
- SKBUIOTEHLIAIBHBIC [IOBEPXHOCTH;
- IOTOK BEKTOPHOT'O TIOJIS ¥ €r0 (PH3UYCCKHI CMBICIT,
- Teopema ["aycca B mHTETrpansHON Gopme;
- MpUMEHEHHe TeopeMbl ['aycca A pacyeTa HaNPsHKCHHOCTEH 3JIEKTPHIESCKHUX MOJEH.
10 [PA3JEJI 3. DJIEKTPOMAI'HUTHOE I1OJIE Tema 19. Dnexktpuueckoe mosue B
JAUDJICKTPUKE
PaccMarpuBaeMble BOIIPOCHL:
- HOJISIPU3ALHS JUIICKTPHKOB, MCXaHU3MBI TTOJIPH3ALIIHL;
- BEKTOP 2JIEKTPUYECKOTO CMEIICHHS (MHIYKIHS SIICKTPHIECKOTO MOJIs);
- Teopema ['aycca JJIs 2IeKTPOCTATHYECKOTO MOJIS B IUANICKTPHKE;
- AWDIEKTPUYECKAs IPOHHUIAEMOCTh BEIECTBA;
- BIIEKTPUYECKOE TI0JIC B OJHOPOIHOM HAIICKTPUKE;
- OHATHE 00 3JEKTPETaxX M CErHETOAICKTPUKAX;
- MOHATHUE O Mbe303PPeKTe.
Tema 20. [IpoBOAHUKY B 3NEKTPHUECKOM TOJIE
PaccmaTtpuBaeMble BOIIPOCHI:
- IPOBOJHUKH B 3JIEKTPUIECKOM IIOJIC;
- BIEKTPOEMKOCTD IIPOBOJHUKOB M KOHJEHCATOPOB;
- BIEKTPOEMKOCTD IIPH [IAPAILIEIBHOM H II0CIIEJ0BATEIbHOM COCANHEHHUAX KOHIEHCATOPOB;
- DHEPIHs 3apsUKEHHOTO [POBOIHUKA, KOHICHCATOPA;
- QHEPTHS IEKTPHIECKOTO MOJIS;
- 00beMHast TIIOTHOCTh SHEPTHHU IIEKTPHIECCKOTO TIOIISL.
11 |PA3JIEJI 3. DJIEKTPOMATHUTHOE ITOJIE Tema 21. ITocTossHHBIN TOK

PaccmarpuBaembie BOIPOCHL:

- CHJIa TOKA, TUNIOTHOCTH TOKA,

- YpaBHEHHE HETPEPHIBHOCTH IS INIOTHOCTH TOKA,

- 3akoH OMa B MHTErpabHOU (hopMe TSI OTHOPOIHOTO YHACTKA LIEITH;
- 9JICKTPUYECKOE COMIPOTHBIICHHE;

- 3akoH Oma B auddepeHnuansHol Gopme;

- 3aKkoH Jxoyns-Jlenna;

- 3JIEKTPOJBIDKYIIAs CHJIa NCTOYHHKA TOKA;

- 3ak0oH OMa 71711 HEOTHOPOTHOTO yYacTKa IeTIH;

- IpaBwJIa COCTUHEHHUS 3JIEMEHTOB JIEKTPHUIECKOHN 1NN (COMPOTUBICHUS, NCTOYHUKH TOKA);
- mpaBuia Kupxroga.

Tema 22. MarautHoe 1oJjie B BAaKyyMe

PaccmaTprBaemble BOIIPOCHL:

- HICTOYHMKH MAarHUTHOTO TIOJIS;

- MArHUTHBIII MOMEHT KPyroBOT'O TOKa;

- BEKTOp MarHUTHOM WHIYKIINH;

- IPUHIMN CYTIEPIIO3UIIH;

- CUJIOBBIE JINHUW MarHUTHOTO TI0JISI;

- 3akoH buo-Casapa-Jlamnaca;




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- MarHUTHOE TOJI€ IPSAMOI0 TOKA, MArHUTHOE MOJI€ B LIEHTPE KPYTOBOI'O TOKA;
- MarHUTHOE T0JI€ IBUXKYILErocs 3apsaa;

- 3aK0OH AMIiepa;

- ciJia B3aMMOJICHCTBUS IBYX MPSIMBIX MapaljieIbHbIX MPOBOJHHUKOB;

- cuna Jlopenna;

- IBIDKEHUE 3aPsKEHHBIX YaCTUIl B MATHUTHOM T10JIE;

- YCKOPHTEIH 3apsyKEHHBIX YaCTHULL.
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PA3AEJL 3. DJIEKTPOMATI'HUTHOE TIOJIE Tema 23. Lupkyasuus 1 IOTOK

MAarduTHOI'O I10JIs1

PaccmarpuBaembie BOIPOCHI:

- TeopeMa O LUPKYJIALHUU BEKTOpa MATHUTHON MHAYKIINU;
- IpUMEPHI IPUMEHEHUS TEOPEMBIL;

- BUXPEBOl XapaKTep MarHUTHBIX I0JIEH;

- MAarHUTHBIN TTOTOK;

- TeopemMa ["aycca a1 MarHuTHOTO TOJIf;

- paboTa 1o IepeMEIICHHIO IPOBOJHUKA C TOKOM B MAarHUTHOM IIOJIE.
Tema 24. MaruuTHbIE CBOMCTBA BEILECTBA
PaccmarpuBaembie BOIPOCHL:

- a¢pext Xomna;

- HAMarHU4€HUE MarHeTUKOB;

- HaMpsKEHHOCTh MarHUTHOTO TOJIS;

- MarHUTHAas MPOHUIIAEMOCTH;

- KIaccu(UKanus MarHeTUKOB;

- (heppomarueTHsM.
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PA3IEJI 3. DJIEKTPOMAIT'HUTHOE I1OJIE Tema 25. DnekTpoMarHuTHasi HHAYKLMS

PaccmarprBaeMbie BOTIPOCHI:

- SIBIICHHE AJICKTPOMArHUTHOW WHIYKINH, 3aK0H Dapanes;

- npaBuio JleHua;

- BHXpeBbIe TOKH (TOKH DyKo);

- CAMOMHAYKIIHS;

- 3ak0oH Dapanes U1 CaMOUHIy KLY,

- MHAYKTUBHOCTH COJICHOU]IA;

- SKCTPATOKHU CAMOMHAYKITHH IIPHU 3aMBIKAHUH U PA3MBIKaHUH IIETIH;

- sIBJIEHHE B3aUMHOW MHAYKIHH, TpaHchopmarTop;

- SHEPTHS MAaTHUTHOTO TIOJIS;

- TOK CMEUICHHUS;

- cHcTeMa ypaBHEHUI MakcBeia B MHTETpaIbHOH hopMe i (GPU3MIESCKIA CMBICI BXOASAIINX B Hee
YpaBHEHM.

Tema 26. DnexTpudecKkue KoaeOaHus

PaccmarpuBaembie BOIPOCHL:

- CBOOOJIHBIE U 3aTyXalolue KOJCOAHHS B DJICKTPHIECKOM KOJIeOaTeTbHOM KOHTYPE;

- YpaBHEHHE BBIHYKJICHHBIX KOJICOAHHUI B JIEKTPUIECKOM K0JIe0aTeTbHOM KOHTYPE U €r0 pPelieHUE;
- PE30HAHC 10 TOKY ¥ HAIPSHKESHUIO;

- TIOHSITHE O CJIOKeHUH KoseOanuit (OueHus, urypsl Jluccaxy);

- IEpEMEHHBIN TOK.
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PA3JIEJI 4. OIITUKA Tema 27. DnekTpoMarauTHas BOJIHA

PaccmarpuBaembie BONPOCHL:

- 3JIEKTPOMAarHUTHbIE BOJHBI KaK CIEACTBUS U3 ypaBHeHH MakcBesa;
- onbITHI ['epia;

- [IKaJia BHCKTpOMaFHI/ITHHX BOJIH,

- CKOpOCTB, 3H€pFI/I$[, HMHTCHCUBHOCTD 3HCKTpOMaFHHTHOﬁ BOJIHBI,




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- IUIOTHOCTh MIOTOKA HEPTUHU HIEKTPOMATHUTHON BOJIHBI, BEKTOpP YMoBa-IloiiHTHHra;
- QJIEMEHTHI TEOMETPUYECKON ONTHKHY;

- [IOJIHOE BHYTPEHHEE OTPa)KEHHE.

Tema 28. MuTepdepenuus ceera

PaccmarpuBaembie BOIIPOCHL:

- KOT€PEHTHOCTb BOJIH;

- uHTepEPEHITHS BOJH;

- CTOSTYME BOJIHBI;

- uHTep(EPEHITNS CBETA;

- CXEeMBHI TTOJTyYeHHs HHTepPepeHIIMOHHO0 KapTuHBI (MeTox FOHTa, 3epkana @penens, Ounpmu3ma
Openens);

- nHTep(epeHnns B TOHKUX IICHKaX U B KIIMHE;

- kosiblia HeroToHa;

- nHTepdepoOMeTpBI, MPUMEHEHHE HHTEPHEPEHIIUH.
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PA3JIEJI 4. OIITUKA Tewma 29. ludpakuus cera

PaccmarprBaeMbie BOTIPOCHI:

- IOHATHE O AUPPAKINAN ITCKTPOMATHUTHBIX BOJIH;

- npuHumn ['rolirenca-dpenens;

- Meto[ 30H OpeHens;

- mudppaknus OperHernst Ha MPOCTEHITNX Tperpanax;

- 30HHAsI ITACTUHKA.

Tema 30. Tudpakipst cBeTa Ha IEPUOIMUYCCKHX CTPYKTYpax
PaccmaTrpuBaeMble BOIIPOCHI:

- mudppaknus OpayHrodepa Ha OJHON U ABYX MICIIAX;

- mu(paKLMOHHAS PeIIeTKa;

- IpeICTaBIIeHUE O rojorpadum;

- mudpakIus peHTTCHOBCKUX Jy4el Ha KPUCTAJUTMIECKO# peméTke, yciaoBue Bynbpda-bparra.
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PA3JIEJI 4. OIITUKA Tewma 31. Ilonsapuzarus cBera

PaccmarprBaeMbie BOTIPOCHI:

- oJspu3anys, popMa M CTEIeHb NOIPU3AIIH MOHOXPOMATHICCKHIX BOJH;
- IOJTyYeHHE U aHAIN3 JTMHEHHO-TIOISPU30BAHHOTO CBETA, TOJSPOUIBI;
- 3akoH bprocrepa;

- 3ak0oH Maoca;

- IByJTy4enperoMIeHHEe B KpUCTa/IaX (ONTHYECKasi aHW30TPOIH);

- IPpUMEPBI IPUMCHCHUA NOJIAPHU3AIMN B HAYKE U TEXHUKE.

Tema 32. {ucnepcus ceeta

PaccmarprBaeMbie BOTIPOCHI:

- TUCTICPCHS CBETA;

- 3JICKTPOHHAS TEOPHsI JUCTIEPCHU CBETA;

- a3oBas ¥ rpymIoBasi CKOPOCTH BOJIH;

- TIOTJIOIICHHUE U PACCESTHHE CBETA;

- 3ak0oH byrepa-JlambepTa;

- 3aKkoH Panes;

- DJIEMCHTBI TCOPUHU ONITUYCCKUX NHCTPYMCHTOB.
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PA3JIEJI 5. KBAHTOBAS U CTATUCTUYECKASA ®U3MKA Tema 33.
KopnyckynsipHO-BOTHOBOW yaJIu3M

KopryckyIsspHO-BOIHOBOI Tyaltu3m

PaccMarpuBaeMble BOIIPOCHL:

- HapaOKChl KIIACCHYECKOMN (HDHU3UKH;

- BHEITHUH $oT03(hDeKT;

- ypaBHeHHe DHHIITEHHA 71 poTodheKTa;




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- IMITYJIbC (DOTOHA;

- a¢pext Komnrona;

- IaBJICHUE CBeTa, onbIThl Jlebenena.

Tewma 34. BoaHOBBIE CBOWCTBAa MUKPOUYACTHUI]
PaccmarpuBaembie BOIIPOCHL:

- onbITH J[9BUCCOHA U [KepMepa;

- runoresa zie bpoiins;

- mudpaKknust MUKPOYaCTHII;

- IPUHIUT HeotpeneneHHocTH ['efizenbepra.

- BOJIHOBasI (DyHKIIHSI, €€ CTATHCTHUECKHUI CMBICII M yCIIOBHS, KOTOPBIM OHA JOJDKHA YAOBIICTBOPSTH;
- ypaBHenue Lllpenunrepa;

- ypaBHeHue Llpeaunrepa 1uist craiuOHAapHBIX COCTOSIHUM;
- IBIDKEHUE CBOOOHON MUKPOYACTHUIIBI.

18

PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3NKA Tema 35.

MI/IKpO‘laCTI/IHa B IIOTCHIMAJIBHOM IIOJIC
PaccmaTprBaemble BOTIPOCHI:

- KBaHTOBAsI YaCTHIAa B OECKOHEYHO TITyOOKOI 0THOMEPHOI TOTCHIMATIBHON SIME;
- OIHOMEPHBIH OTEHINAIBHBIN TOPOT U Oaphep;

- TYHHEJBHBIA 3P DeKT;

- KBAaHTOBBIH FapMOHHYECKUI OCLIIUILIATOD.

Tewma 36. KBantoBas Teopust aToMa BOJ0poa
PaccmaTrpuBaeMble BOIIPOCHI:

- SMIIUPUYECKUE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax;

- popmyina Banbmepa;

- onbIThI Pe3epdopa no paccesiHuio anbda-yacTu;

- Teopus aroma Bozopoaa o bopy;

- cranoHapHoe ypasHeHue llpenunrepa st atoma BoI0poAa;
- YPOBHH SHEPTHH BOJOPOJIONIOJOOHOTO aToMa.
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PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKASA ®U3NKA Tema 37.

OpOuTanbHBIE MOMEHT

PaccmarpuBaembie BOIIPOCHL:

- onepaTopbl (PU3NUECKUX BEJINYNH;

- BOJIHOBBIE (DYHKIIMHM U KBAHTOBBIE YUCJIA;

- IpaBmiIa 0TOOpA JUII KBAHTOBBIX MEPEX00B;

- onbIT llITepHa u I'epraxa, runoresa o CIuHeE;

- COOCTBEHHBI MOMEHT MMITYJIbCA 3JIEKTPOHA;

- npunuun Ilaynwy;

- IPUHINT TOCTPOEHHS NEPHOANIECKOH TabIHIa HIEMEHTOB.
Tema 38. OCHOBBI cTaTUCTHYECKOH (PU3NKH
PaccmarpuBaembie BOIPOCHL:

- TIOJIXO/] CTATUCTHYECKON (PU3UKH;

- MHKPOCOCTOSIHHSI 1 MAaKPOCOCTOSIHHUS;

- BRIPOXKJICHHBIH ¥ HEBBIPOXKACHHBIN Ta3, YCIOBUE BEIPOXKICHNUS;
- KJIIACCUYECKUI HEBBIPOKICHHBIN ras;

- pacnpenenenue MakcBena o CKOpPOCTSM U SHEPTHUSIM;

- CIEJCTBUS U3 pacnpeneneHus Makcsena.
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PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 39. KBantoBsie

CTaTUCTUKU

PaccmarpuBaembie BOIPOCHL:

- 3JIEMEHTHI KBAHTOBOW CTATUCTHKH: ()ePMUOHBI, O030HEI;

- CAMMCTPUYHBIC 1 aHTUCUMMETPUYIHBIC BOJTHOBBIC (pyHKHI/II/I;




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- pynkmus pacrnpenenenus Pepmu-Jupaka;

- sHeprus Pepmuy;

- byskuus pacnpenenenus boze-DitHiuTeiHa;

- TIpeJIeNIbHBIN TIepexo]l KBAaHTOBBIX paclpeieleHUl B KIaCCUYECKHE.

Tema 40. KBanToBas Teopus TEIJIOBOTO U3ITyUCHUS

PaccmarpuBaembie BOIIPOCHL:

- TEIUIOBOE M3IIyYEHUE;

- BBIBOJI 3aKOHOB TEIUIOBOTO M3IyYEHHU HAa OCHOBE pacnpenenenns bo3e-DitHmTeiiHa;
- (hopmymna [lnanka 1 cnencTBus U3 Hee;

- 3akoH Credana-bompmana.

21 [PA3JIEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3UKA Tema 41. 3nemMeHTHI
KBAHTOBOM TEOpHUU METAJIJIOB
PaccmaTtpuBaeMble BOIIPOCHL:
- 30HHAasI TEOPHsI TBEP/IBIX TEI;
- METaJIIBI, TU3JICKTPUKH, OTYTIPOBOIHUKY;
- KBaHTOBAsI TEOPHS METAJJIOB, JIEKTPHUCCKHUE CBOICTBA TBEPABIX TEI;
- 3aBUCHMOCTb KOHLICHTPALIMH HOCHUTEJICH 3apa/a B METaJUIaX OT TEMIIEPaTypbl;
- CBEPXIIPOBOAUMOCTb.
Tema 42. ®uzuka noIynpoBOJIHUKOB
PaccmaTprBaemble BOTIPOCHI:
- coOCTBEHHAs MPOBOAMMOCTD MOJIYIPOBOJHUKOB, 3JICKTPOHBI U ABIPKU;
- IPUMECHAsI IPOBOAUMOCTh NOJTyTIPOBOAHUKOB,
- a¢pext Xoa B MOTyNPOBOJAHUKAX;
- 3aBHCUMOCTh KOHIICHTPAllUU HOCUTEJIEH 3apsiia B MOJYNPOBOAHUKAX OT TEMIIEPATYPHI;
- paboTa BeIX0/1a, KOHTAKTHAsI pa3HOCTh MMOTEHIHAJIOB;
- TEPMOAJICKTPHIECKUE SABICHUS;
- KOHTaKTHBIE SIBIICHHS B ITOJyPOBOIHHKAX;
- IOy POBOTHUKOBBIE ITPUOOPHI.
22 [PA3JIEJ 5. KBAHTOBAS U CTATUCTUUYECKA I ®U3UKA Tema 43. Ontudeckue
CBOMCTBa TBCPABIX TCJI
PaccmarpuBaembie BOIIPOCHL:
- a¢pdpexr lrapka;
- a(hpexr 3eemana;
- OTOMPOBOIUMOCTb;
- JIFOMUHECIEHIUSI TBEPABIX TEI;
- CBETOMOBI, (POTOPE3UCTOPHI, POTOIIIEMEHTHI, COJTHEUHbIE OaTapeu.
Tema 44. Jlazepsl U BOJJOKOHHAsI ONITHKA
PaccmaTprBaemble BOIIPOCHI:
- CIIOHTAHHOE U UHAYLIUPOBAHHOE U3IIyYeHHE;
- MHBEPCHAs HACEIEHHOCTH;
- ypaBHEHH DWHINTEHHA IS IBYXYPOBHEBOI CHCTEMB;
- 0COOEHHOCTH JIA3€PHOTO U3IYUYCHHUS;
- OCHOBHBIE THITHI JIA3€POB U MX IIPHUMEHEHHE;
- ONTHYECKHE BOITHOBO/BI U ONITHYECKOE BOJIOKHO.
23 [PA3JIEJ 6. DUBUKA ATOMHOIO SIJIPA U DJIEMEHTAPHBIX UACTHUL] Tema 45.

Snpo atoma. PanmoakTUBHOCTH

PaccmarprBaeMbie BOTIPOCHI:

- COCTaB aTOMHOTO S/Ipa;

- XapaKTEePUCTHKH SIAPA: 3apsijl, Macca, JHEPTHUS CBSI3H HYKJIOHOB;
- U30TOIBI, U300aphl, H30TOHHI;

- MOJIEJIM aTOMHOT'O SI/IPa;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

/11
- paInOaKTUBHOCTB,
- BUABI U 3aKOHBI paIMOAKTUBHOTO U3J1yYCHUS.
Tema 46. SnepHble peakun
PaccmarpuBaembie BOIIPOCHL:
- AACPHBIC pCAKIIUU: pCaKUA AAPECHOTO ACIICHM, ICTTHAA AACPpHas peaKIusi,
- 3aKOHBI COXPAaHCHUS B SAACPHBIX peaKHI/IHX;
- IeTIEHUE A1ED;
- peakuus CHHTE3a aTOMHBIX SAIEP U TEPMOSAEPHAs pEAKLNs,
- (U3HUYECKIEe OCHOBHI SIEPHOM YHEPTETHKH.
24 |PA3JIEJ 6. DU3KA ATOMHOI'O SAI/IPA1 JIEMEHTAPHbBIX YACTHII Tema 47.
DJIeMeHTapHbIC YaCcTUIIBl U QyHAaMEHTAIbHBIC B3aUMOICHCTBUS
PaccmarpuBaembie BOIIPOCHL:
- OCHOBHBIC KJIACChI 3JICMCHTAPHBIX YaCTHUIL;
- 4aCTUIbl U aHTUYACTHIIbI,
- KBapKH, JICOTOHBI, 4aCTUIbI — NIEPEHOCUYUKU BSaHMOﬂeﬁCTBHﬁ;
- BUIB! DYHIAMEHTAIBHBIX B3aHMOICHCTBHI;
- TCOpHUH B3aUMOCBA3U q)yHI[aMCHTaJ'ILHLIX BSaHMOHCﬁCTBHﬁ.
Tema 48. DnemMeHTHI acTpo(GU3UKH U SBONONHS BeenmenHoi
PaCCManI/IBaeMBIe BOIPOCHI:
- ICTOYHHUKH SHCPIUU 3BE31: HpOTOHHBIﬁ TUKIT Bere n APYTHUC AACPHDBIC pCAKIIUU B 3BE3/1aX;
- 3BOJIFOIIUSA 3BC3 1,
- YEpHBIE JBIPHI,
- 3BoroUs BeenleHHOM, TeMHas MaTepus U TEMHasl 3Heprusl Bo BeeneHHOM.
4.2. 3aHATHSA CEMUHAPCKOTO THIIA.
JlabopaTopHbie paboThI
No
W HaumeHnoBanue nabopaTopHbIX paboT / KpaTKOe cofepKaHue
1 |PA3JIEJI 1. Mexanuka. KunemaTuka u JuHaMUKa MOCTYNATEIHHOTO M BPAIIATEILHOTO
JIBUKECHUS
B pe3ynbrate BRIOTHEHHUS 1a00PaTOPHOI pabOTHI CTYIEHT OYIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
MOJIy4YacT HAaBbIKH MMPOBCACHUA KOJIMYCCTBCHHBIX I/ISMepeHI/Iﬁ 1O 3aKOHOMCPHOCTSAM KMHEMATUKHU
MOCTYHATCJIbHOI'O U BPAIIATCIIbLHOTO ABMIKCHUS; JUHAMUKE BPpAIlaTCIbHOI'O ABUIKCHMS, NCIIOJIb3Y s
MOHSTHSI MOMEHTA CUJIbl; MOMEHTA UHEPLIMK; MOMEHTA UMITyJIbca, TeopeMmol 1lITeiinepa, OCHOBHBIM
3aKOHOM JIMHAMHWKHU BpaIaTCIIbHOTO JABUKCHUA
2 |PA3JIEJI 1. Mexanuka. Ynpyrue CBOMCTBa TBEPJIBIX M KHUJKUX cpell: 3aKoH ['yka
B pesynbrare BeIMOTHEHHS Ta00PaTOPHON pabOTHI CTYACHT OYJET O3HAKOMIIEH C 3aKOHOMEPHOCTSAMU U
IMOJIy4YacT HAaBbIKH MMPOBEACHUA KOJIMYCCTBECHHBIX I/IBMepCHI/Iﬁ IO ynpyrum CBOMCTBaM TBEPABIX TECJI,
JMHEHHOW 1 00beMHOM JedopMaluy yrpyrux Tei, 3akoHy ['yka
3 |PA3JIEJI 1. Mexanuka. Mexannueckue Kojiebanus. MexaHH4eCKOe BOJTHOBOE JIBHKCHHUE
B PE3yJIbTATC BBINIOJIHCHUA na6opaT0pH0171 pa6OTLI CTYACHT 6y)I€T O3HAKOMJICH € 3aKOHOMEPHOCTAMHU U
IMOJIy4YacT HaBBIKH IMTPOBEACHUA KOJIMYCCTBECHHBIX I/ISMCPGHI/Iﬁ TAapMOHNYECKUX MEXAHNYCCKUX KOHe6aHHﬁ,
Kosie0aHusIM MasiTHUKOB (CBOOOTHBIE HE3aTyXalolie, CBOOOTHBIE 3aTyXalOINe, BRIHYKCHHBIC
KoJtebaHus)
4 |PA3AEJI 2. MonekynsapHasi $pu3MKa U TEPMOJAMHAMUKA. Y PaBHEHHE COCTOSHUS

HACaJIbHOIO rasa. I/Isonpoueccm
B pesyinbrate BINOIHEHHS 1a00PATOPHOH paboThI CTYEHT OyJIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH U
MOJTy4aeT HaBbIKH IPOBEICHHS KOJMYECTBEHHBIX U3MEPEHNH 110 yPaBHEHHUIO COCTOSIHUS JUIsl OOPaTUMBIX




/o

HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

H606paTI/IMBIX TIPOIIECCOB, UCIIOJIB3Y 3aKOH ABora;[po; COCTOAHHUIO NACAJIBPHOTO Ira3a, B YaCTHOCTH, JJIA
HN30XOpHOTO, I/I306apHOFO, HN30TCPMUYECCKOTO, H303HTpOHHﬁHOFO (aI[I/IaGaTHOFO) mpoueccoB

PA3JIEJI 3. DnekTpoMarHuTHOE 1oJie. DJIEeKTpUIecKoe mosjie B Bakyyme. 3akoH KyioHa.
[{upkyasauus ¥ NOTOK HAMPSHYKEHHOCTHU 3JIEKTPUUECKOT0 MOJIs. DIEKTPUUYECKOE T10JIE B

JUDJICKTPUKE

B pesynbrarte BRIIOTHEHHUS 1Ta00paTOPHOI pabOTHI CTYIEHT OyIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
10JIy4aeT HaBBIKHU NPOBENCHUS KOIMUYECTBEHHBIX U3MEPEHUH 10 3aKoHYy KyJloHa, paccunThIBaTh
HaNPSDKEHHOCTH 3JIEKTPOCTATHYECKOTO TI0JIA, MCIIONB3YS rpadyiIecKre IPEeICTaBICHHUS - CHIIOBBIC IMHUA 1
SKBUIOTEHIUAJIbHBIE IOBEPXHOCTH - U IPUHLUI CYNEPIIO3ULIUU; PACCMAaTPUBAETCS U PACCUNTHIBAECTCS
HaNPsSHKEHHOCTD JIEKTPUYECKOTO MOJISI U0 IO AIEKTPOEMKOCTSIM IPOBOJHUKOB U KOHJEHCATOPOB,
SHEPrUu 3apsHKEHHOTO KOHJIEHCATOPa; 10 pacyeTy AIIEKTPUUECKHX IeTeil Ha OCHOBE 3akoHOB OMa u
Jxoynsa-Jlenna

PA3JIEJI 3. DnekTpoMarHuTHOE MoJie. DNEeKTpUYecKue Konebanus: CBOOOIHbIE U
3aTyxarolue Koue0aHus B 3JEKTPHUUECKOM Koyie0aTeIbHOM KOHTYPE; BHIHYKICHHbBIE

KoJIe0aHUs B DJIEKTPUIECKOM KOJICOATEIIbHOM KOHTYPE; PE30HAHC

B pesynbraTe BRINTOTHEHHS Ta00PAaTOPHOI pabOTHI CTYJEHT OyJEeT 03HAKOMIICH C 3aKOHOMEPHOCTSMH 1
MOJTy4YaeT HaBBIKH IPOBEACHHSI KOJMUECTBCHHBIX U3MEPEHNUI 110 TAPMOHNYECKUM KOJIEOaHUSIM B
3JIEKTPUYECKOM KOHTYpE, pelasi ypaBHEHHE KOJIeOaHNH 1 UCIONIb3YsI HOHSTHS aMIUTUTY kI, YaCTOTHI U
(ha3sl KoeOaHmii, SHEpruu Kostebanuii. PaccMaTpuBaroTCst CBOOOAHBIC HE3aTyXalOIe, CBOOOTHBIC
3aTyXxarouue

PA3JIEJI 4. Ontuka. Unrepdepenuus ceeta. Judpaxius ceeta. udpaxius cera Ha

MNEPpUOANYCCKUX CTPYKTYpax

B pesynbraTe BRINTOTHEHHS Ta00PAaTOPHOI pabOTHI CTYJEHT OyEeT 03HAKOMIICH C 3aKOHOMEPHOCTSMH 1
MIOJTy4aeT HaBBIKH IPOBEICHHUS KOJIMUYECCTBEHHBIX N3MEPEHUH 10 HHTEP(PEPEHINH, XapaKTePHUCTHKaM
KOTEPEHTHBIX BOJIH; 110 JU(paKINK, UCIIOIb30BaHMIO puHIHIa [ foiirenca-dpenens, MeToaa 30H
Openens, nudpaxuns OpeHenst Ha MpocTeHMX nperpajax, Audpaknus OpayHrodepa Ha OTHON U ABYX
MIeNsIX, AM(PPaKIHOHHON pelIeTKe; 110 MOJISIpU3anny, UCIoIb3ys 3aKkoHbI bproctepa n Maroca Ha ipuMepe
ONTHYECKUX CXEM, COAEPIKAIINX MOJISIPOHIBI

PA3JIEJI 4. Onruka. [lonapuzanus ceera. 3akoHs! bprocrepa u Mamoca.

B pesynbrare BeImoIHEHU 1a00paTOPHON pabOThI CTYyACHT OYJIET 03HAKOMJIEH C 3aKOHOMEPHOCTSIMU U
TMOJIYy4YacT HaBBIKU MPOBEACHUA KOJIMYCCTBECHHBIX H3MepeHHﬁ XapaKTCPUCTHUK MOJAPU30BAHHOI'O CBETA,
MNPUMEHCHUIO 3aKOHOB Bp}OCTepa n Mairoca Ha NpuMeEpe UCIOJIb30BAHNS ONITUYCCKUX CXEM, COACPIKAIIUX
MOJAPOUABL.

PA3JIEJI 5. KBanToBas u cratuctudeckas ¢pusuka. KopmyckynsipHO-BOTHOBOM Tyain3M.

Buemnuit porordpdexr

B pesynbTate BeINOIHEHH 1a00paTOPHOI pabOThI CTYJEHT OyIeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMH U
T0JIy4aeT HaBBIKU IPOBEJICHUS KOJTMYECTBEHHBIX U3MEPEHHH 110 3aKOHaM BHeHHero GpoToaddexTa,
YpaBHEHHIO DWHIITEHA, XapaKTepHUCTHKaM (OTOHA
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PA3JIEJI 5. KBanToBas u cratuctuueckas ¢pusnka. KBaHToBas Teopusi TEMIOBOTO
u3nyuyenus. 3akonsl Kupxroga, Credana-bonbimana, cmenienust Buna. popmyna

Ilimanka u cineaCcTBUS U3 HEE

B PE3yJIbTATC BBINIOJIHCHUSA na6opaTopH0171 pa6OTLI CTYACHT 6y}1€T O3HAKOMJICH € 3aKOHOMEPHOCTSAMHU U
MOJYy4YacT HaBbIKU MMPOBCACHUA KOJIMYCCTBCHHBIX I/I3MepeHHﬁ 1O CIICKTPAJIbHBIM XapaKTCPHUCTUKaAM
TCIJIOBOT'O U3JTYUYCHUS, UCIIOJIb3Y S 3aKOHBI Knpxroq)a, CTG(I)aHa-BOJ'II)L[MaHa U 3aKOHBbI CMCIICHU S Buna
JUTS CepBIX TeN 1 a0COJFOTHO YEPHOE TEI0; MO3HAKOMHUTCSA C HCIoNb30BaHneM (Gopmyisl [Iranka
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PA3JIEJI 5. KBantoBas u cratuctudeckas gpusuka. Ou3uka morynpoBoIHUKOB. DhdexT
XoJ1a B MOJYyIPOBOJHUKAX. 3aBUCUMOCTh KOHIIEHTPALIMA HOCUTEINIEH 3aps/ia B
MOJYIPOBOJIHUKAX OT TeMrepaTypsl. PaboTa BeIxo/1a, KOHTaKTHAsI pa3HOCTh




/o

HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

IIOTCHIIMAJIOB
B PE3yJIbTATC BBINIOJIHCHUSA na60paTopH0171 paGOTLI CTYACHT 6yz[eT O3HAaKOMIJICH C 3aKOHOMCPHOCTIAMU U
IMOJIy4YacT HaBbIKU MMPOBEACHUA KOJIMYCCTBECHHBIX I/ISMepeHI/Iﬁ 1o B(IJ(I)GKTY Xomnna
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PA3JIEJI 6. ®u3uka aTOMHOrO si/ipa ¥ 3JIEMEHTAPHBIX YacTull. Aapo aroma. SnaepHbie

peaKkuuu
B pesynbrate BeIOTHEHHS 1a00paTOPHOI pabOTHI CTYyJEHT OyJEeT 03HAKOMIICH ¢ 3aKOHOMEPHOCTSIMU 1
MOJTy4aeT HaBBIKH IIPOBEACHUS KOJIMUECTBEHHBIX U3MEPEHUH SAEPHBIX PEaAKIINH

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUEC

PA3JIEJI 1. Mexanuka. KuneMarrka nocTynaresibHOTO M BpalllaTeIbHOTO ABUKECHUS
B pesynLTaTe BBIITOJIHCHUA HpaKTI/I‘ICCKOFO 3a1aHUus CTy[[eHT HonyqaeT HaBBIK peHIeHI/ISI 3aaa4 1o
KMHEMATHUKE NOCTYNATCIIBHOT'O U BPAaIllaTCJIbHOI'O ABUIKCHUA

Mexanuka. ﬂI/IHaMI/IKa BpallaTCJIbHOI'O ABUXKCHUSA TBEPAOIoO Teiia. 3akoH COXpaHCHHA UMITYJIbCA. 3akoH
COXpaHCHUA MEXaHUYECKOM OHCPrun

B PE3yJbTATC BBIMIOJIHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT YUYHUTCA Ha KOHKPETHBIX IIPpUMEPaAX
paSpa6aTLIBaTL AJITOPUTM U HAXOAUTh PCHICHUC 3a/1av 10 3aKOHAM HL}OTOHa, 34KOHY BCECMHPHOI'O
TATOTCHUS, 3aKOHaAM TpeHI/IH; 10 JTMHAMHKEC BpaH_[aTeJ'ILHOFO JBHXXCHUA, I/ICHOJ'II)?)yH IIOHATHUA MOMCHTA
CHJIbI; MOMCHTA I/IHepI_[I/II/I; MOMCHTa I/IMHyJ'Ibca, TeopeMy IHTeﬁHepa, OCHOBHOﬁ 3aKOH JUHAMUKHU
BpaHlaTeJ'ILHOFO JBHXXCHUS, 3aKOH COXpaHeHI/Iﬂ MOMCHTA I/IMHyHbca

PA3/IEJI 1. Mexanuka. D1eMEHThI PEISTUBUCTCKON MEXAHUKHU

B pesynbTate BBIOTHEHHS NPAaKTHIECKOTO 33/IaHHS CTYJCHT OIpeIeNsieT He0OX0ANMOCTb M T'PaHUIIbI
MPUMEHUMOCTH OHATHH PEISITUBUCTCKON MeXaHUKH. 3HakoMHuTCs ¢ noctynaramu CTO,
OTHOCHTEJILHOCTBIO OZJHOBPEMEHHOCTH M IpeoOpa3oBaHusaMu JIopeHIa, a TakKe co CIEICTBUSIMA
npeobpazoBannii JIopeHna: cokpaleHneM JUIMHBL U 3aMeIJIeHHEM BPEMEHH B IBIKYIIMXCS CHCTEMaX
orcyera. BHHMMaHMe y1eneHO NOHATHAM PENSTUBUCTCKOTO UMITYIbCa M B3aMMOCBSI3U MacChl U SHEPTHU.
ITonmy4aet HaBBIKM peIIEHU 3a/1a4 B CITydae peNIITUBHCTCKOTO JBIDKEHUS Tesa

Mexanuka. Ypyrue cBOMCTBA TBEPIBIX U JKUIKUX cpel: 3akoH ['yka. YpaBHEHHE HEIIPEPBIBHOCTHU.
Ypasuenue bepHyinu

B pe3synprare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYIEHT MTOJy4yaeT HaBBIK PEIICHUS 3a1ad 110 YIPYTUM
CBOMCTBaM TBEPABIX Tell, IMHEHHOW U 00beMHOIt nedopmanun ynpyrux Ten, 3akony ['yka; ypaBHEHUAM
HENpepbIBHOCTH U bepHymmu.

PA3/IEJI 1. Mexanuka. Mexanudeckue konebanus. MexaHnueckoe BOJTHOBOE

newkenue. Dddext Jormepa

B pesyiibTate BINOIHEHHS NPAKTHYECKOTO 3a/IaHKs CTYJICHT MOJIy4aeT HaBbIK PELICHUS 3aa4 110
rapMOHHUYECKHM MEXaHHUYECKHM KOJeOaHUsIM, MasiTHUKaM, pelliasi ypaBHeHUE KoJieOaHUi U UCIIOJIb3Ys
TIOHSTHUS aMIUTUTYJIbI, YACTOTHI U (ha3bl KoebaHuii, SHepruu Kosiebanuii. PaccmaTpuBaroTcs cBOOOHbIE
He3aTyXalollre, CBOOOIHbIEC 3aTyXaloIINe, BRIHYK/ICHHbBIE KOJIeOaH s, sIBIEHUE pe30HaHCa; 3P HEeKT
Hormuepa

PA3JEJI 2. MonekyisipHast (pu3uKa 1 TEPMOJMHAMHKA. Y PaBHEHUE COCTOSHHS MJI€aJIbHOTO Ta3a.
Wzomnponeccrl. bapomerpuueckas Gpopmyia bonsumana

B pesyinbrate BBINOTHEHHS NPAKTHYECKOTO 33/IaHHS CTYJICHT ITOJIy4aeT HaBbIK PeIIeHNUS 3a/1a4 110
YPaBHEHHIO COCTOSIHHUS JUIsl 0OpaTUMBIX M HEOOPATUMBIX ITPOIIECCOB, UCTIOJNB3YS 3aKOH ABorajipo. CTyaeHT
YUUTCS] HA KOHKPETHBIX NTpUMepax pa3padaThIBaTh ajrOPUTM M HAXOAUTH PEIICHHE 3a/1a4 110 YPaBHEHHIO
COCTOSIHMS HJI€aIbHOTO Ta3a, B YACTHOCTH, JUI H30XOPHOT0, H300apHOT0, H30TEPMUIECKOTO,
M303HTPONMHHOTO (a11abaTHOTO) MPOIIECCOB U OOBEIMHSIONIETO MOTUTPOITHOTO npornecca. [lomyqaer
HaBBIK PELICHMS 337a4 110 pacueTy CTaTUCTUIECKHUX XapaKTepUCTHK ras3a 1o pacrpeaeseHnio boasnmana

PA3JIEJI 2. MonekynspHas ¢pusuka u TepMouHaMuka. Hauana repmoanHaMuku
B PE3YyJIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHT IOJIYYacT HAaBbIK PCHICHHUA 3a/1av 110 pacyeTy




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

BHYTpPEHHEHN 3HEPIUHU r'a3a U €€ U3MEHEHUIO, HauajlaM TepMOIMHAMUK, YypaBHeHUI0 Maiiepa;
paccMaTpuBaroTCsl 3aKOHOMEPHOCTH a7iMabaTHOTO MPOLIECCa; PACCUUTHIBACTCS N3MEHEHHE SHTPOIINHY B
Pa3HBIX Mporeccax U KodQQUIIMEHT MOJIEe3HOTO JIeHCTBUS

MonekynspHas ¢pu3rka u TepMmoauHaMuka. Pa3oBble npeBpamieHus. Y paBHenne Knaneiipona-Kiaysunyca.
ArperatHble cOCTOsIHUS BellecTBa. Kpucraminyeckas pemierka

B pe3ynbraTe BHINOIHEHUS NMPAKTUYECKOTO 33JaHUs CTYICHT MOIydaeT HaBBIK PEIICHUS 3a/1a4 M0
CBOMCTBaM TEJl B Pa3HBIX arperaTHBIX COCTOSIHUSX, KOJIMYECTBEHHBIM XapaKTEPUCTHUKAM (ha30BbIX
MIEPEX0JI0B; CBOMCTBAM KPUCTAITMIECKUX PEIIETOK M CIIOco0aM pacdera X KOJIMYECTBEHHBIX
XapaKTEePUCTHK

PA3/IEJI 3. DnekTpoMaraiuTHOE MoJie. DJIEKTpUUeCcKoe moJie B Bakyyme. 3akoH Kyiona.
[{upKysnus ¥ MOTOK HANPSHKEHHOCTH 3JICKTPUIECKOTO TMOJIs. DIIEKTPHUYECKOE TI0JIC B

JUDJICKTPUKE

B pesynbraTte BHINONHEHUS MPAKTUUECKOTO 3aJ]aHusl CTYICHT YUUTCS HA KOHKPETHBIX IPUMepax penath
3a/1a4yy 1o 3akoHy KyJoHa, paccYUThIBATh HANPSHYKEHHOCTD AJIEKTPOCTATUIECKOTO MOJIS, UCTIOIB3YSI
rpad)uUecKue MPEICTABICHHS - CHIIOBBIC TMHUU M SKBUMIOTEHIIMATBHBIC TOBEPXHOCTH - U IPUHIIHIT
CYTICPIIO3UIINN; PACCMATPHBACTCS U PACCUUTHIBACTCS HATIPSDKEHHOCTD AIIEKTPHICCKOTO TIOJIS AHITOIIS;
paccMaTpUBaeTCs MOJe B AMAICKTPUKE

OnexTpoMarHuTHoe nosje. [IpoBogHuKY B 35iekTpuueckoM noie. IloctostHHbIN TOK. 3akoHbl OMa u
Jxoynsa-Jlenua

B pe3ynpraTe BRIMOTHEHHUS MPAKTHYECKOTO 33JaHUS CTYICHT MTOMYYUT MPAKTUICCKUE HABBIKU PEIICHHUS
3a/1a4 1O AJIEKTPOEMKOCTEH TPOBOTHHUKOB U KOHIEHCATOPOB, SHEPTUU 3aPSHKEHHOTO MPOBOTHUKA,
KOHJICHCATOPa; MO pacueTy dJIEKTPUUECKUX 1ienel Ha ocHoBe 3akoHOB OMa u J[oyss-Jlenna

PA3/IEJI 3. DnexkrpomaruutHoe nosie. MarHuTHoe 1ose B Bakyyme. 3akoH buo-Caapa-
Jlannaca. 3akon Amnepa. Cuia Jlopenua

B PE3yJbTAaTC BBIMIOJIHCHHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT IOJYUUT MPAKTUYCCKNUC HABBIKU MTPUMCHCHUS
3akoHOB bro-Casapa-Jlamiaca u Ammepa, a Takxe cuiibl JlopeHa 17 pacyeToB XapaKTepUCTHK
MAarHUTHBIX TIOJIEH U TpaeKTOpI/Iﬁ 1 XapaKTECPUCTUK ABUIKCHUS 3aPSKCHHBIX YaCTHUILl B MAIHUTHOM I10JIC.
Paccmarpuaercs s dext Xomna

3HCKTpOMaFHI/ITHO€ I10JI€C. I_[I/IpKyJ'IHLII/IFI M HOTOK MarHUTHOTO I10JI1. MarHuTHbIE CBOMCTBA BeUleCcTna.
aﬂeKTpOMaFHI/ITHaH I/IH}IyKI_[I/IH. 33.KOHI)I (Dapa,ueﬂ JJIST MHOYKOWU | CaMOI/IHI[yKL[I/II/I

B peSynLTaTe BBITIOJTHCHUSL HpaKTI/I‘IeCKOFO 3a1aHUs CTyI[eHT HOJ'Iy‘II/IT HpaKTI/I‘IeCKI/Ie HaBBIKU peHIeHI/IH
3a1a4 110 UCIIOJIb30BAHUIO HOHHTI/Iﬁ MArduTHOTI'O IIOTOKAa U I_II/IpKyJ'ISIL[I/II/I MAr"HuTHOTO I10JIA; 3aKOHOB
WHIyKUMM U camouHtykuun dapanes

PA3JIEJI 3. DnekTpoMarauTHOE ToJie. DIeKTpHIeCcKre KoeOaHus: CBOOOHBIC U
3aTyXarolnue KoJueOaHus B JIEKTPUIECKOM KOJIe0aTeIIbHOM KOHTYPE; BEIHYKICHHBIE

KOJIeOaHUS B AJIEKTPUUECKOM KOJIeOaTEeTbHOM KOHTYPE; PE30HAHC

B pesynbrate BBINOTHEHHS NPAKTHIECKOTO 3a/IaHMs CTYJICHT IT0JIy4aeT HAaBBIK PEIICHHUS 3a/1a4 110
TapMOHHYECKUM KOJICOAHHSM B SJICKTPHUECKOM KOHTYPE, pelliasi ypaBHEHHE KOJIeOaHUH U NCTIONb3Y S
MOHATHS aMIUTATY/IBI, YaCTOTHI | (a3bl KonebaHui, sHeprun Kojebanmii. PaccMatprBaioTcst cBoOOIHBIE
He3aTyXalollre, CBOOOHbIE 3aTyXaloIINe, BRIHY KACHHBIC KoJleOaHNs, IBJICHNE PE30HAHCa

PA3JIEJI 4. Ontuka. DnekTpomMarHuTHas BoiaHa. Bexktop YMoa-IloiHTHHTa. DIEMEHTH T€OMETPHYECKON
ONTHKU

B pesynprarte BRINOIHEHUS MPAKTHYECKOTO 3aaHUS CTYICHT OYIeT 03HAKOMIIEH C OCHOBHBIMHU
XapaKTEepPUCTHKAMU 3JIEKTPOMArHUTHBIX BOJIH U MOJTyYUT HABBIKH BBIUUCIIEHHS CKOPOCTHU, SHEPIHH,
MHTEHCUBHOCTH JIEKTPOMArHUTHOM BOJIHBIL, IOTOKA INIOTHOCTU 3HEPTUH BOJIHBL; DJIEMEHTOB
T€OMETPUYECKON ONTUKU

PA3JIEJI 4. Ontuka. Unrepdepentus cBera. Judpakmaus ceera. Judpaxius ceera Ha
MEePUOIUYECKUX CTPYKTYypax

B pe3ynbrare BhINOIHEHUS IPAKTUUECKOTO 33JJaHUs CTYACHT MOJYUYUT NMPAKTUUECKUE HABBIKU PELICHUS
3a/1a4 10 UHTep(HepEeHIINH, XapaKTePUCTHKAM KOTEPEHTHBIX BOJIH; MO TU(PPAKINH, UCIIOIH30BAHUIO




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

npuHImna olireaca-Openens, Mmerona 30H Openens, qudpakius Operens Ha MPOCTSHIITIX Iperpaaax,
mudpaxuus GpayHrodepa Ha 0JHOM U JBYX IIENSX, AUPPAKIIMOHHON peleTKe

Onruka. [Tonsipusanus ceeta. 3akoHbl bproctepa u Mamtoca. Jlucnepcus ceeta. 3akoH byrepa-Jlambepra.
3akoH Panes

B pe3ynbrare BEINIOTHEHUS MPAKTHUECKOTO 33JaHUS CTYAEHT MOJYUYUT MPAKTUYECKUE HABBIKY PELICHUS
3a/1a4 110 NOJIApU3aluY, UCII0JIb3Ys 3aKoHbl bproctepa u Mantoca Ha IpuMepe ONTUYECKUX CXEM,
COZIEPKALIUX MOJIIPOUIBL; TOJIYUUT NIPAKTUUECKUE HABBIKU PELIEHHs KaUeCTBEHHBIX 3a7a4 [0 TUCIIEPCHUH,
CBSA3aHHBIX C IOCTPOCHUEM XOJa JIyyel B pa3HbIX ONTHUECKUX CXEMaX, a TAK)KE pellasi pacueTHbIE 3a1a4u
Ha TOIVIOIIEHNE CBETa IPU IPOXOXKACHUHU CpeL

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

Buemnwnii pororddext. Idhdext Komnrona. J[aBnenne cpera

B pesyinbTate BBIOIHEHHS NPAKTHYECKOTO 33/IaHUS CTYICHT TOJIyYHUT PAKTUYECKUE HABBIKH PEIICHHS
pacyeTHbIX 3a/a4 110 3aKOHaM BHelHero Gpotodddekra, ypaBHeHNIO DWHINTEHHA, XapaKTePUCTHKAM
¢doroHa; s dexry KomnToHa; naBieHuro cBera

KBaHTroBas u cratuctuueckas ¢pusnka. BonHoseie cBoiicTBa Mukpouactuil. Bonusl ge bpoiins. [Tpunnun
HeomnpeneneHHocTH [ eitzendepra

B pesynbTaTte BBIOTHEHHUS NPAKTHIECKOTO 3aJaHUS CTYJCHT MOJIYYHUT MPAKTHUCCKUE HABBIKH PEIICHUS
pacdeTHBIX 3a/1a4 110 BOJHOBBIM CBOMCTBAM MUKPOYACTHII, HCIIOIB3YS THIIOTE3y Ae bpoiiis; npuMeHeHnIo
MPUHIINITA HeonpeaeneHHoctel [ eisenbepra
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PA3JIEJI 5. KBanToBas u cratuctuueckas ¢usmuka. Ypasuenue lllpenunrepa mis
CTaIlMOHAPHBIX cocTossHUN. KBaHTOBas yacTuia B 06CKOHEYHO TITy0OKOM OTHOMEPHOM
noteHuuaibHou sime. TyHHenbHbIH 3¢ dexT. cranmonapHoe ypasuenue llpenunrepa amns

aroMa Bogopoaa. [Ipunnun [laynn

B pesynbraTe BHINOIHEHHMS IPAKTUYECKOTO 33JaHUs CTYACHT HAYYUTCS Ha KOHKPETHBIX IPUMepax
paccMaTrpuBaTh BBIBOJBI M3 PEIIeHUH ctaroHapHoro ypasHenus Llpeannrepa: BI'TIS, noTeHmanbHbIX
6apbepoB, BOJIOPOIOIIOI00HOTO aTOMa, paccMaTpuBast peneHne — QyHKIUIo Diiepa, KBaHTOBBIE YHCIA,
npaBmiIa 0TO0pa JUIsl KBAaHTOBBIX IE€PEX0/10B; NpHHIMII [1aymu

KsanToBas u craructudeckas ¢pusuka. OCHOBBI cTaTHCTHYECKO (u3uky. Pacnpenenenne Makcseruia 1mo
CKOpoCTAM M 3HeprusiM. OyHkuus pacnpenenenus @epmu-Anpaka. ynkuuns pacrpenenenus bose-
DiiHIITeHA

B pe3yiibTate BHINOIHEHHS NPAKTHYECKOTO 33/IaHHs CTYJICHT YUUTCS Ha KOHKPETHBIX IPUMEpax periaTh
CTaTUCTHYECKHE 3a]]aul Ha OCHOBE pacipeneneHui (cratuctuk) @epmu-upaka u bose-DiiHireiiHa,
Makcseinia
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PA3JIEJI 5. KBanToBas u cratuctudeckas ¢pusuka. KBantoBas Teopus TETIIOBOTO
n3nyudenus. 3akonsl Kupxroga, Credpana-bonsimana, cmemnienust Buna. gpopmyna

Ilnanka u ciencTBus U3 Hee

B pe3ynbrare BRIOTHEHHUS MPAKTHYECKOTO 33JaHUS CTYICHT YIUTCS HA KOHKPETHBIX IPUMEpaxX peniath
3a/1a49¥ 10 CTIEKTPATLHBIM XapaKTePUCTHKAM TETIJIOBOTO U3ITyUEHUs, HCTIONb3Ys 3aKoHbl Kupxroda,
Credana-borpiMana 1 3aKoHBI cMeneHns BruHa 1 cephIx Tel U aOCOIOTHO YE€PHOE TEIO; MO3HAKOMHUTCS
¢ ucrons3oBanneM popmyisl [Tranka

KBanToBas u cratuctuyeckas ¢pusuka. Ou3nka moxynpoBoIHUKOB. D ekt XoJIa B MOIyTPOBOHUKAX.
3aBUCUMOCTD KOHIICHTPAIIUU HOCUTEJNIeH 3apsiia B MOJyIPOBOJIHUKAX OT TeMIepaTyphl. Pabora BbIxoza,
KOHTaKTHAs pa3HOCTh IMOTCHI[UAJIOB

B pe3ynbrare BRIOTHEHUS MPAKTHYECKOTO 33aHUS CTYICHT YYUTCS HA KOHKPETHBIX IPUMepax
pacCYUTHIBATh KOJIMYECTBCHHBIC XapaKTePUCTUKUA COOCTBEHHON M MPUMECHOH MPOBOAUMOCTH
MOJYIIPOBOTHUKOB, TIPEICTABIISAA PE3YJIBTAThl TAKKE IPaUIECKH; PEelIaTh 3aa49H IO 3aBHCUMOCTH
KOHIICHTPAI[H HOCUTEIICH 3apsiaa B MOJIYIPOBOJHHUKAX OT TeMIepaTypsl; 3dpdekry Xoimra; padbore
BBIXO[a, KOHTAKTHOW Pa3HOCTH MOTEHIIUAIOB
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PA3JIEJI 6. ®u3uka aTOMHOTO sipa ¥ 3JIEMEHTAPHBIX YacTHll. Sapo aroma.
PannoakTuBHOCTB. BUBI U 3aKOHBI PAJMOAKTUBHOIO U3IIy4YECHUS




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

PaanOaKTUBHOT'O U3JIYyYCHU

peaxun

B pesynbrate BRINOTHEHHUS NPAKTHIECKOTO 3a/IaHNS CTYJCHT HAYIHTCSI HA KOHKPETHBIX IPUMEPax
aHAJIM3UPOBATh COCTaB aTOMHOTO SIJIpa, OMpPEeNsas ero XapakKTepUCTUKU: 3aps]l, Macca, YHEPTUs CBSI3U
HYKJIOHOB, IPUMEHUT Ha NPaKTHKE HOHITUS U30TOIOB, H30TOHOB, H300ap; pelarh 3a/1a4u Ha 3aKOH

®Du3KKa aTOMHOTO S7pa U AJIEMEHTapHbIX YacTHLl. SnepHble peakiuy. Peakuu sapeHoro AeneHus u
CHHTE3a aTOMHBIX e, TePMOsIICpHas peaKIys

B pesynbrate BRINOTHEHHUS NPAKTHIECKOTO 3a/IaHNS CTYJCHT HAYIHTCSI HA KOHKPETHBIX IPUMEPax
muddepeHINpoBaTh peaKuny JCICHUS U CHHTE3a; 3alMChIBATh M PACCUUTHIBATH KOJIMYECTBEHHO SCPHbIC

4.3. CamocrosiTenbHas padoTa 00ydaroImXCs.

/o

Bua camocrostenbHOM paboThI

[ToaroroBka k 1a00paTOPHBIM pabOTaM.

HOIIFOTOBKa K IPAKTUYCCKUM 3aHATHAM.

PaboTa ¢ JICKOMOHHBIM MaTCpUuaJIOM.

Pabora c nuteparypoii.

[ToaroroBka k IpOMEKyTOYHOHN aTTECTALMH.

o O B~ W N

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. IlepeueHb wu3MaHMN, KOTOpPBIE PEKOMEHAYETCS HCIOJIB30BAThH

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

pu

No
n/a

bubnuorpaduueckoe
OIHCaHue

Mecro noctyna

Casenbes, 1. B. Kypc
o0mieit pu3uku :
yaeOHoe mocobue : B 3
tomax / . B. CaBenbes.
— 19-e u3n., cTep. —
Cankr-IlerepOypr :
Jlanb, 2019 — Tom 1 :
Mexanuka.
MonekynsipHas husnka
—2020. — 436 ¢c. —
ISBN 978-5-8114-5539-
3.

https://e.lanbook.com/book/142380?category=919 (aara
oOpamenus: 25.01.2024). TekcT: 3MeKTPOHHBIH.

Cagennes, 1. B.
OCHOBBI TEOPETUYECKOMN
bu3MKY : y4eOHUK 11
By30B / U. B. CaBenbes.
— 6-e u3n., crep. —

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




Canxkr-IlerepOypr :
Jlanb, [6.T.]. — Tom 1 :
Mexanuka.
DneKTpoJuHAMUKA —
2022. — 496 c. — ISBN
978-5-8114-9042-4 (Tom
1), 978-5-8114-0618-0
(oOrmit).

Cagennes, 1. B. Kypc
¢uzuku. B 3 1. Tom 2.
DJIIEKTPUUYECTBO.
Konebanus 1 BOJIHBL.
BostHOBast onTuka :
yaeOHOoe mocodue st
By30B / 1. B. CaBenbes.
— 7-e u3n., cTep. —
Canxkr-IlerepOypr :
Jlans, 2022. — 468 c.
— ISBN 978-5-8114-
9096-7.

https://e.lanbook.com/book/184164 (maTa oOparieHwms:
25.01.2024). TekcT: 21€KTPOHHBIH.

Cagenbes, U. B. Kypc
obmeli pu3uku. B 3 T.
Tom 2. DnekTpruuecTBo
¥ MaruetusMm. BomHeL
Orntuka : yueOHOe
nocobue jyist By30B / U.
B. CaBenbeB. — 16-¢
u3., crep. — CaHKT-
[TerepOypr : Jlans,
2022. — 500 c. — ISBN
978-5-8114-8926-8.

https://e.lanbook.com/book/185339 (nara oOpaineHus:
25.01.2024). TexcT: 21eKTPOHHBIH.

®du3uka: KOHCIIEKT
JIEKITUH 10 00TIIeH
bu3uKe Ut CTY. CTell.
UYUT, UICYTO, UDD,
HUTTOII, UKB u
BedepHero (GakynbTeTa.
4.1/ C.M. Kokus;
MUUT. Kad. ®uznka-
2.M.: MUUT, 2010. -
244 c. : ni. - bubmmorp.:
c.3.-158.44 p.

http://library.miit.ru/bookscatalog/upos/03-19701.pdf (nara
obpamienus: 25.01.2024). TekcT: 3neKTPOHHBIN.

®dusnka: yued. mocodue
JUTSL CTYJI. CTIeIl. U Hafp.
NUYUT, UTTCY,

http://library.miit.ru/bookscatalog/upos/14-47.pdf (nara
oOpammenus: 25.01.2024). TekcT: 3neKTPOHHBIH.




HUIICC, 1D,
BEUEpHEro (aKyJIbTeTa.
UY.2. KoHcrekT nexuui /
C. M. Kokun, B. A.
Huxkwnrenko; MUNT.
Kad. ®uzuka.M.:
MUUT, 2013. -178¢c. :
a-wi. - bubmumorp.: c.
173.-63.96 p.

®u3uKa: KOHCIIEKT
JIEKUMHI IS CTYH. CHEL.
u Hanp. UYUT,
UTTCY, UTICC, UDD,
Beuepnero ¢-ta. U.3 /
C. M. Kokun, B. A.
Huxutenko; MUUT.
Kad. duzuxa.M.:
PYT(MUUAT), 2017. -
256 C. : a-u. -
bubnwmorp.: c. 255. -
112.33 p.

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

Tpodumona, T. .
PykoBoacTBo K
pEIIeHUIO 3a/1a4 110
¢u3zuke : yueOHOe
nocobue jyist By30B / T.
. Tpopumosa. — 3-¢
W3/1., UCTIP. U JIOT. —
Mocksa : U3narenscTBo
IOpaiit, 2023. — 265 c.
— (Bricmiee
obpa3zoBanue). — ISBN
978-5-9916-3429-8.

https://urait.ru/viewer/rukovodstvo-k-resheniyu-zadach-po-fizike-
535484#page/1 (mata obpamenus: 25.01.2024). Tekcr:
3JIEKTPOHHBIN.

®wusuka. Pyccko-
KUTalCKUW CIIOBAPb.
Du3NUeCcKUue TEPMHUHBL:
s ety . cnen. UYIIT,
UTTCY, UTICC/T. C.
Kymu-3aze, 0. H.
Mammagmu, C. M.
Koxun; MUUT. Kad.
®usuka. - M.: PYT
(MHUT), 2022. - 46 c. -
b. 1.

http://library.miit.ru/bookscatalog/upos/DC-1604.pdf (nara
obpamienus: 25.01.2024). TekcT: 3neKTPOHHBIH.
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®dusuka: KojieOaHus,
BOJIHEI, OTITHKA,
KBAHTOBas MEXaHUKA,
saepHas pusmka:
KOHCIEKT JICKIIHHA JIJIsT
crya. cneu. UYIT,
HUTTCY, UTICC / C. M.
Kokun, B. A.
Huxkurenko; MUNT.
Ka¢. ®usuka. - M.:
PYT(MUUT), 2022. -
303 c. -b. 1.

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

11

®usuka. COOpHUK 337124
Onrtuka. D1eMeHThI
aTOMHOW (PU3HUKHU U
KBaHTOBOI MEXaHUKU:
y4eOHO-MeTO/1. mocodue
K PEIICHUIO 3a/1a4 110
nuct. Ouznka 11 CTya.
Bcex cuern. UYUT,
UTTCY, UTICC/ T. C.
Kynu-3ane, C. M.
Kokun; PYT (MUUT).
Kad. ®usuka. - M.:
PYT(MUUAT), 2017. -
90 c. - 73.60 p.

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

12

COopHUK 3a/1a4 IO
muciniuiiae "dusnka :
yue0. mocobue ans
cryaentoB UYUT u
NCYTD /T.B.
3axaposa, JI.M.
Kacumenxko, C.M.
Kokun; Pen. C.M.
Kokun ; MUNT. Kad.
"®uznka-2". - M. :
MUUT, 2006. - 144 c.

http://library.miit.ru/bookscatalog/2024/Kokin_Sbornik_zadach.pdf
(mara obpanienus: 25.01.2024). TekcT: 3JIeKTPOHHBIM.

13

ITpomxkus, C. C.
Mexannka. COOpHHK
3a/ad : yueOHoe
nocobue jyist By30B / C.
C. IIpomkun, B. A.
Camoneros, H. B.
Humenckuii. — 2-e u3j.
— Mocksa :

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




N3 natensctBo FOpaiir,
2024. — 293 c. —
(Beicmiee oOpazoBaHue).
— ISBN 978-5-534-
04916-9.

14 | Hukepos, B. A. ®usuka | https://urait.ru/bcode/510319 (nara obpamenns: 25.01.2024).
. Y4€OHMK M IIPAKTHKyM | 1CKCT: 3JICKTPOHHBIH.

1Tt By30B / B. A.
HuxkepoB. — 2-e u3.,
nepepad. u Aom. —
Mocksa : 3narenscTBo
FOpaiit, 2024. — 558 c.
— (Bwicmee
obpazopanue). — ISBN
978-5-534-15950-9.

6. IlepeyeHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CITPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BAThCS IPH
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

Hayuno-texauueckas oudnuoreka PYT (MUUAT) (http://library.miit.ru).

DnekTpoHHO-0nOmoTeunas cucrema JIAHD (https://e.lanbook.com/).

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

Nudopmanmonnsiidi  mopranm  HayuHas  snexkTpoHHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru);

Ennnas KOJUICKIIUS u(ppoBHIX 00pa3oBaTeIbHBIX pecypcoB

(http://window.edu.ru).

7. llepeueHb  JNHUIICH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
MPOrpaMMHOTO OOEeCreYeHusi, B TOM YHCIE OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOAMMOTO JIJIS1 OCBOCHUSI TIUCIUTLTUHBI (MOYJIs).

Nurepuer-Opay3zep (Yandex u nip.)
Microsoft Office.

8. OmmcaHne MarepUaJbHO-TEXHUYECKOW Oa3pl, HEOOXOJAMMOM IS
OCYILIECTBJICHUSI 00pa30BaTEIBLHOrO Mpoliecca Mo TUCHUILUTHHE (MOIYJIIO).

Jlst mpoBeIeHHS Ay TUTOPHBIX 3aHITHH 10 JUCIUIUIHHE (MOYIT0) « DH3HrKay
UCIIONIB3YIOTCS AYJUTOPUU, OCHAIECHHBIE MYJbTUMEIUWHBIM O00O0PYIOBAHUEM:
MIPOEKTOP, IKpaH, MePCOHATBHBINA KOMITBIOTEP/HOYTOYK.

JlabopaTtopHbie paboThI MO aucHUIIHHE (MOayI0) «Du3nKay MPoBOAATCS B
CHeIMaIbHO O00OpPYAOBAHHBIX JIA0OPATOPHUAX C TNPUMEHEHHEM HEOOXOIUMBIX



cpeacTB o0yudeHus: 1a00paToOpHOro 00Opy10BaHUs, 00pa3LOB Ul UCCIIEI0BaHUM,
METOJIMYECKUX TMOCOOMH, KOMIBIOTEPHBIX CPEICTB O0OpabOTKH pPE3yJbTaTOB
U3MEPEHNN.

9. ®opma nMpomMeKYTOUHOU aTTeCTaIUU:

3auer B 1 cemectpe.
DK3aMeH BoO 2, 3 cemecTpax.

10. OueHouHbIE MaTEPHUAIIBI.

OHCHO‘IHLIE? MaTcpualibl, IPUMCHACMBIC IIPHU IIPOBCACHUU HpOMe)I(YTO‘-IHOﬁ

aTTecTaluy, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLICHT, IOIEHT, K.H. Kadeapbl
«Duzukan

CoracoBaHo:

3aBenyrommii kadeapor MK
3aBenyrommii kahenpoit Ouznka

[Ipencenarens yueOHO-METOUUECKOM
KOMHCCHU

A.B. [Taytkuna

M.®. I'ycekoBa
H.B. beikoB

M.®. I'ycbkoBa



