MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

N

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),

KaK KOMIIOHEHT 06pa30BaTCJIhHOﬁ IporpamMmmal
BBICILIETO OGPaSOBaHMﬂ - IIpOrpaMmabl 6aKaJIaBpuaTa
0 HaNpaBJICHHIO IOATOTOBKI
09.03.01 MupopmaTrKa 1 BHIUUCIUTEIbHAS TEXHHUKA,
YTBEPXKJICHHOI nepBbIM npopexktopom PYT (MUUT)
TumonunnsiM B.C.

\

J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

Hanpagnenue noaroToBku:

Hamnpapneanocts (mpoduib):

®opma 00yUeHUsI:

duszuka

09.03.01 Hudopmatnka ¢ BBIYUCIUTEIbHAS

TEeXHHUKA
Hudpoas WHXXEHEpHUs TPaAHCTIOPTHBIX
MPOIIECCOB
Oynag

-

Paboyast mporpamMma JUCHUTIINHEBL (MOJTYJIs) B BUJIE
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHa U3 eIMHON
KOPHOPATHBHOM HH(OPMAIMOHHOI CHCTEMBI YIIPABICHHS
yHl/IBepCM'I'e'I‘OM n COO'I‘BC'I‘C'I'Bye'I' Ole‘I/IHaJIy
g J

Jlata

Ipocras nekTpoHHast NOANKUCH, BeiganHas PYT (MUNT)

ID nognucu: 1178210
Moamucan: 3aBexyrommii kadeapoit beikoB Hukura BanepreBuu

:15.05.2025




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
HKCIIEPUMEHTHI C HCTIO0JIb30BAaHUEM CTaHJAPTHBIX IPOrPAMMHBIX CPEJICTB € LENbIO
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 - CniocobeH nmpuUMEHSITh €CTECTBEHHOHAYYHbIE U OOLIEMH)KCHEPHbIE
3HAHMS, METObl MATEMATUYECKOTO aHAIM3a U MOJICIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIIeI0BaHUS B MPOGECCUOHANBHON JEATEILHOCTH;.

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

3HATH:
- (U3UYECKYIO CYIIHOCTD SIBJICHUM U MIPOIIECCOB; OCHOBHBIC (PU3NUECKHUE
3aKOHBI M MOJCIIH JJIsl PEIIeHU 3a7a4 B IPOoPeCCUOHATILHON eATEIbHOCTH.

Ymersb:

- aHAJIM3UPOBATH MTOCTABJICHHBIE NHKEHEPHBIE 33/1a4U C UCIIOJIb30BAaHUEM

METO/IOB €CTECTBEHHBIX HAYK; CTABUTh U PEIIAaTh NHKEHEPHBIE U HAYYHO-

TEXHUYECKHE 3a/lauyu B cepe cBoell Nmpo(ecCHOHaIbHON AESITeIbHOCTUH U
HOBBIX

MEXIUCIUIMHAPHBIX HAIIPaBJICHUM.

Baaners:
- HaBbIKAMH U3MEPEHUMN KOJIMYECTBEHHBIX XapaKTEPUCTHUK UCCIICTYEMbIX
00BEKTOB U SABJIEHUH; HAaBBIKAMHU MCIIOJIBL30BaHUS MaTEMAaTUYECKOTO aHAIN3a

MOJICIUPOBaHUSL TPU  AJITOPUTMHU3ALMU  WHXKEHEPHBIX  (MpEeIMETHO-
MPOQPHUIBHBIX )

3a71a4 C UCIOJIb30BAaHUEM €CTECTBEHHOHAYUYHBIX, MATEMaTUYECKUX U

TEXHOJOTMYECKUX MOJICIICH.

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

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJisi) coctaBiusieT 9 3.e. (324
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem paucuMmUIdHBL (Moayisi) B (opMe KOHTAKTHOW paboThI
oOydaromxcss € MEJarorM4YecCKUMH  padOTHUKaAaMU U (WIKM)  JIHIAMH,
NPUBJIEKAEMBIMH K peain3anun 00pa3oBaTeNIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
IIPU MIPOBEICHUH YUEOHBIX 3aHATUH:

. KonnuectBo uacos
Tun ygeOHbIX 3aHATHI

Bcero Cemectp




Nel Ne2 Ne3

KonrtakTHas paboTa mpu IpOBEICHHH YICOHBIX 3aHATHI (BCET0): 168 56 56 56
B tom uncne:

3aHATHUS JCKIUOHHOTO THIIA 96 32 32 32
3aHATUS CEMUHAPCKOTO THIA 72 24 24 24

3.3. O06bemM mucCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITEIIBHONW pabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOTHl OOyYarommxcsi C
Mearoru4ecKuMU pPabOTHUKAMHU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aIliu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX  yCIIOBUSX, TMPU TPOBEIACHHUU
IPOMEKYTOUYHOM aTTECTAIIMH COCTABIIsACT 156 akameMudeckux daca (OB).

3.4. ITpu oOy4eHnH 110 UHAUBUAYATLHOMY YY€OHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEM NUCIUIUIMHBI (MOYs1) MOXKET ObITh peaiu30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHOW padOThl 00yUaroIuXCs, a TaKKe B (hopme
KOHTAKTHOM pabOThl 00YUYaIONIMXCS C MEJAarornuyeCKuMU pabOTHUKAMU U (WJIN)
JUIAMH, IPUBIIEKAEMBIMH K peaiM3aliii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEACHUH IIPOMEXYTOYHOM aTTECTALIUN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

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

PaccmaTpuBaemble BOIIPOCHI:

- IPEeAMET U 3aJaul (HU3NKHY;

- (puzmueckue TeOpUN M NpeIeNTbl UX IPUMEHUMOCTH;

- MECTO IKCTIEPHUMEHTA B (PHU3HKeE,

- OIIMOKU UMEPEHUH, METOAbI 00pabOTKH pPe3yIbTaTOB N3MEPEHH;
- METOJIBI IOCTPOCHUS IPahUKOB 1O pe3ysIbTaTaM H3MEPCHHH.

2 |PA3JAEJ 1. MEXAHUKA Tewma 2. Kunematuka nmocTynaTeIbHOTO ABHKCHUS

PaCCManHBaGMLIC BOIPOCHI:

- KUHEMATHKa: OCHOBHBIE MOHSTHUS, CHCTEMBI OTCUETA;
- IBUJKEHUE IO MPSIMOIL: CpeHssl CKOPOCTh U CPEIHEE YCKOPEHUE;

- MITHOBEHHasl JINHEHHAs1 CKOPOCTh, MTHOBEHHOE JINHEHHOE yCKOpeHHe, (PU3NUECKUH CMBICI IPONU3BOTHO;
- IPOMCHHBIH ITyTh KaK MHTETPaj OT CKOPOCTH, (PU3MUECKUIH CMBICII HHTETpaJIa;

- YpaBHEHHS KHHEMATHKH PABHOIIEPEMEHHOTO IBIKEHHE TI0 TIPSMOH.

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

JABHXXCHUA
PaccmarpuBaembie BOIPOCHL:

- MPOCTPAHCTBEHHOE (KPUBOJIMHECHHOE) IBUKCHUE TOUKH;
- CTereHu CBOOOIbI;
- HCIIOJIb30BAHUE BEKTOPOB B (PH3HKCE;




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- TIOJIOXKEHHE, PaJIyC-BEKTOP, CKOPOCTh U YCKOPEHHE KaK BEKTOPHI;

- HOPMaJIbHOE U TaHTE€HIAJIbHOE YCKOPEHHUE;

- OCHOBHBIE YPaBHEHUS] KHHEMATHKH [IOCTYNATEIbHOTO ABMKCHMUS;

- KHHEMaTHKa BpalllaTeJIbHOT0 IBUKEHUA: MTHOBEHHAs! YIJIOBas CKOPOCTh U MTHOBEHHOE YIJIOBOE
YCKOPEHHUE, UX CBA3b C JIMHEHHOI CKOPOCTBIO U YCKOPEHHEM;

- IOHSATHE aKCHAIBHOTO BEKTOPA;

- YpaBHEHH KHHEMATHKH PAaBHOIIEPEMEHHOTO BPAIIICHUS.

PA3JIEJI 1. MEXAHUKA Tema 4. 3akoH cOXpaHEHUsI UMITYJIbCA

PaccmarprBaeMble BOIIPOCHI:

- HHEpLHAJIbHBIE CUCTEMBI OTCUETA U MEPBBIN 3ak0H HbloTOHA;
- BTOpo# 3ak0H Hbl0TOHa;

- Macca, UMILyJIbC, CHJIa;

- YpaBHEHHME JUHAMUKU JABUKCHUSI MAaTEPUAIbHONU TOUKH;

- TpeTuii 3akoH HproTOHA;

- 3aKOH COXPaHEHUs UMILyJbCa JUIsl MaTEPUAIbHON TOUKH;

- LIEHTP Macc CUCTEMBI MaT€PHAIbHBIX TOYEK;

- 3aKOH COXPaHEHHUS MMITyJIbCa U1 CUCTEMBI MaTepHaIbHbBIX TOYEK;
- CHJIa YIIPYTOro CXKaTHA NPY>KUHBI;

- 3aKOH BceMHpHOro TAroTeHwus;

- LIEHTP TKECTH;

- CHJIBI TPEHHUS U CONPOTUBIICHUSL.

PA3JIEJI 1. MEXAHUKA Tema 5. 3akoH coXpaHEHUs MEXaHUYECKON SHEPTrun
PaccmaTtpuBaeMble BOIIPOCHI:

- paboTa mepeMeHHOU CUJIBI;

- MOIL[HOCTB;

- KHHETHYECKasl SHePrusl MaTepUaIbHON TOYKH;

- TIOJIE CHJT;

- KOHCEepBaTHBHbIE 1 HEKOHCEPBATHBHbIE CUJIBI, IPUMEPHI;

- (DM3HYECKUI CMBICIT KPUBOJIMHEHHOTO HHTETpaa;

- IOTEHUUAJIbHAS YHEPTHS;

- NIOTCHIIUAJIbHAA SHECPTHUA B TTOJIE CUJT TAKCCTHU,

- HIepBasi, BTOpasi U TPEThsi KOCMUYECKHUE CKOPOCTH;

- IOTEHIMAJIbHAS SHEPT U YIIPYTO AeHOPMUPOBAHHON NPy KUHBI;

- 3aKOH COXpaHCHUA MOJIHOM MEXaHHYECKOMN OHEPI'UU B IOJIC MMOTCHIHUAIBHBIX CUJI;
- CBSI3b MEXJ1y CWJION U OTEHLUAIbHON YHEPIUEH.

PA3JIEJI 1. MEXAHUKA Tewma 6. [IBuxeHne B HEMHEPIIUATBHBIX CHCTEMax OTCUeTa
PaCCManHBaGMLIC BOIPOCHI:

- IPUHIUIT OTHOCUTECJIBHOCTH U npeo6pa30BaHI/151 Fam/meﬂ;

- HCMHCPUHAJIbHBIC CUCTEMBI OTCUHECTA,

- CUJIbI THCPIUH,

- IIEHTPOOEKHAS CHJIA;

- IPUMEPBI CUJI HHEPLIMM B TPAHCIIOPTHBIX CUCTEMAX.

PA3AEJT 1. MEXAHUKA Tema 7. D51eMeHTBI peIATUBUCTCKON MEXaHUKH

PaccmarpuBaeMble BOIPOCHL:

- IOCTyJNIaThl DMHIITENHa;

- IPOCTPAHCTBO U BPEMS;

- COKpAlIEHUE JUIMHBI U 3aMeJUIEHUE BPEMEHNU B IBUKYILUXCS CUCTEMaX OTCYETa;
- OTHOCHUTENBHOCTb OJJHOBPEMEHHOCTH;

- mpeoOpazosanus JlopeHia;

- PEISITUBHCTCKUN MMITYJIbC;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

- B3aMMOCBS3b MAaCCBI U SJHEPI'UH;
- OKCIICPUMCHTAJIbHBIC MOATBCPIKACHU A crnenuaabHOM TCOPUUN OTHOCUTCIILHOCTU (CTO)

PA3JIEJI 1. MEXAHUKA Tema 8. /[uHamuka BpaniaTeIbHOIO IBUKEHUS TBEPAOTO TEIa
PaccmarpuBaembie BOIIPOCHL:

- MOMCHT UHCPU U,

- reopema Llltelinepa;

- MOMCHT CHJIBI,

- MOMCHT I/IMHyJ'Ibca;

- OCHOBHOH 3aKOH JUHAMHUKHU BpaH.[aTCJILHOFO JABUXXCHUS B cnyqae CHUCTEMBI TOYCK U B CJIy‘Iae TBépHOFO
Tela;

- KHHCTUYCCKas SOHEPIrusd TCJia [IpU BpallaTCJIbHOM JABUKCHUU,

- 3aKOH COXpaHeHI/ISI MOMCHTAa I/IMHyﬂbca;

- chJia TpeHI/ISI Ka4yCHUA,

- IIOHATHUE O TUPOCKOIAX;

- IIOHATHUE O CJIOKHOM ABUIKXCHUHU TBEPAOTO TCa.

PA3JIEJI 1. MEXAHUKA Tema 9. Yrpyrue cBoiicTBa TBEPABIX U KUJKUX CPE
PaccmarprBaeMBIe BOIIPOCHL:

- yIpyTHe HapsHKeHHs U 1eopMaliy B TBEPIOM Tele;

- 3aKkoH ['yka;

- MmoayJibs FOHra;

- ko3¢ ¢urment [lyaccona;

- o0IIIMe CBOMCTBA XKUAKOCTEH U ra30B,;

- CTaIlMOHAPHOE TEUCHUE UJICaTbHOM XKUAKOCTH;

- ypaBHEHHE HETIPEPHIBHOCTHY;

- ypaBHeHue bepHyiu.

10

PA3JIEJT 1. MEXAHHKA Tema 10. Mexaandeckue KojieO0aHus

PaccmarprBaeMbie BOTIPOCHI:

- IIEPHOINICCKHE TIPOIIECCHI;

- TApMOHUYECKHUE KOJIeOaHMsI,

- MasITHUKH;

- YypaBHEHHE CBOOOTHBIX HE3aTyXaIOIIMX MEXaHUYECKUI KOJIeOaHUI U ero pelIeHHE;
- aMIUIMTY]a, 9acToTa u (a3a KojiebaHui;

- Heprus KojebaHuii;

- YpaBHEHHE CBOOOHBIX 3aTYXAIOIIMX MEXaHUIECKUI KOJICOaHHI U €T0 pelIeHHE;

- XapaKTEePUCTHKH 3aTyXaloINX KOJIeOaHUH;

- IPUMEPHI KoJIeOATETFHBIX CUCTEM B MEXAHUKE U TEXHUKE.

11

PA3JIEJI 1. MEXAHUKA Tema 11. Mexaaudeckoe BOJIHOBOE JABMkKeHUE. DDPeKT
Homnepa

PaccmarpuBaembie BOIPOCHL:

- BOJTHOBOC IBHMXKCHHUC,

- IJIOCKasA rapMOHHNYECKas BOJIHA,

- IIOHATHE O HpO)IOJ'[BHBIX nu nonepeqHHx BOJIHAX,

- JJIMHA BOJIHBI, BOJTHOBOC YHCJIO, (1)330Ba${ CKOPOCTbD;,

- YpaBHCHUEC BOJIHBI;

- OTHOMEPHOE BOJIHOBOE YPABHEHUE;

- YIIPYT'HU€ BOJIHBI B ra3ax JXUJAKOCTAX U TBEPAbIX TEJIaX;
- DJICMCHTbI aKyCTUKH;

- 3¢ ekt Jlomrepa.

12

PA3JIEJI 2. MOJIEKYJISIPHASI ®U3UKA 1 TEPMOANHAMUKA Tewma 12.
MouekyasipHO-KMHETHYECKAs TEOPUs T'a30B




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

PaccmaTpuBaemble BOTIPOCHI:

- HJcaJbHbIN Ira3;

- TeMIiepaTypa ¥ BHYTPEHHSSI SHEPT U ra3a;

- OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOI TEOPHUH;

- YpaBHEHHE COCTOSIHUS HACANBHOTO rasa;

- THIIOTE3a O PaBHOPACHPE/ICIICHUN SHEPTUH 110 CTENEHSIM CBOOO/IbI;
- bapometpraeckas opMyina u pacupenencane bompmana.

13

PA3AEJI 2. MOJIEKVYJISIPHAA ®U3UKA U TEPMOJANHAMMUMKA Tema 13

Ha4yaJlo TCPMOANMHAMHUKN

PaccmaTpuBaemble BOIIPOCHI:

- mapameTpsl ¥ QyHKIUH COCTOSIHUS;

- TepPMOAMHAMHYECKOE PaBHOBECHE U TEMIIEPaTypa;

- KBa3UCTAaTHUECKHUE MPOIIECCHI;

- U30XOPHBIN, N300apHBIA, H30TEPMUYECKHUI POLIECCHI;

- IepBOE Ha4yaJo TepMOJIUHAMUKH;

- N3MECHEHNE BHYTPEHHEH 3HEpTruy, paboTa rasa;

- TETIIIOEMKOCTB;

- TETIIOEMKOCTH TIPH TIOCTOSTHHOM JIaBJICHHU B 00BEME;

- MOJISIpHAS M yJIeTIbHAS TEIUNIOEMKOCTH;

- ypaBHeHHe (Teopema) Maiiepa;

- aguabaTHYCCKHIA POIIEeCC;

- IOJINTPONIUYECKUH Tporiecc (IIPoIece ¢ MOCTOSHHOM TEII0EMKOCTBIO);

- IarpaMMbl TEPMOJIUHAMHYECKUX IPOLIECCOB B KOOPAMHATAX JaBJICHHE — 00bEM;
- IOHSTHE 00 OTKPBITBIX TEPMOAMHAMUYECKUX CUCTEMAaxX, XUMHUYECKUH MMOTEHIINA.

. Ilepoe

14

PA3JIEJI 2. MOJIEKVYJISIPHAA ®U3UKA U TEPMO/JNHAMUKA Tema 14

Ha4vaJ1o TepMOI[I/IHaMI/IKI/I

PaccmarprBaeMbie BOTIPOCHI:

- MpeoOpa3oBaHKe TEIUIOTH B MEXaHUIECKYIO paboTy;

- oOpaTHMBIe U HEOOpAaTUMBIE TIPOLIECCHI;

- TETJIOBBIE MAIIMHBI K UX KOY()(PHUIIMEHT TOJIE3HOTO NEHCTBUS;

- TIPUMEPHI TETUIOBBIX MAIWH;

- k1 KapHo u ero ko3 GuIMeHT mojiie3Horo AeiCTBUS;

- BTOPO€ Havyaslo TEPMOJIMHAMUKY;

- QHTPOIIHS;

- IOHATHE O CTATUCTUYECKOM TOJIKOBAHWUH SHTpONHH, popmyna bompiMaHa, cTpena BpeMeHH,
- IMarpaMMbl TEPMOJIMHAMUYECKHUX IPOLECCOB B KOOPJIMHATAX TEMIIEpaTypa — SHTPOIIHSL.

. Bropoe

15

PA3JIEJI 2. MOJIEKVIJISIPHA S ®U3UKA U TEPMOJNHAMUKA Tema 15.

@dazoBbIE IPEBPALLECHUS

PaccmarpuBaemble BOIPOCHL:

- YpaBHEHHE COCTOSIHUSI PeabHOIO ra3a;

- B3aMMOJIEUCTBUE MEXKAY MOJIEKYJIaMU;

- ¢pusndecKoe mpencTaBieHne o (Ga3oBbIX MEPexoiax;

- ypaBHeHue Knaneiipona-Kinaysuyca;

- KOJINYECTBEHHBIE XapaKTEePUCTHKH (ha30BbIX MEPEX0/10B (yAesIbHAas TeIUIOTa IJIaBISHUs,
napooOpa3zoBaHusl, ¥ APYyTrHe);

- (hazoBbIe IEpeX OBl IEPBOTO M BTOPOTO POJia, IPUMEPHI;
- (hazoBbIe AUATpPaMMBbI;

- TpOiiHas TOUKa.

16

PA3AEJI 2. MOJIEKVJIAAPHAA ®U3UKA U TEPMOJIMHAMMUMKA Tema 16.

ArperaTHHe COCTOSAHHA BCUICCTBA




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

PaccmaTpuBaemble BOTIPOCHI:

- IOHSITHE O CTPOCHUH YKUAKOCTH, IEPECKOKU U BPEMEHa OCEIJION JKHU3HHU MOJICKYJT;
- CTPYKTypa TBEPABIX Tell, aMOp(HBIE M KPUCTAIIIMYECKUE TBEPAbIE TEa;

- KpUCTaJUINYECKas PeIIeTKa;

- 3aBUCHMOCTb CBOWCTB BEILIECTBA OT THIIA KPUCTAIUIMIECKON PEIIETKH;

- IOHSATHE O JieeKTaxX KPUCTAIIIMIECKON PEIIETKH.

17

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

BaKyyMe

PaccmaTpuBaemble BOTIPOCHI:

- 3aKk0oH KyJsoHa;

- HaIPSHKEHHOCTH AJIEKTPOCTATUUECKOTO MOJIs;

- CUJIOBBIC JIMHUH,

- IPUHIIMII CYIIEPIIO3UIINH;

- paboTa Mo MepeMEIICHUIO 3apsiia, HOTEHIUAIbHAs SHEPrUsl MOJIs;
- IOTEHIUAI ANEKTPUUECKOTO MOJIsL;

- JIEKTPUUYECKOE 0TI AUTIOJS;

- TUIIOJIb BO BHEIITHEM 3JIEKTPUYECKOM IIOJIE.

18

PA3AEJL 3. DJIEKTPOMAT'HUTHOE TIOJIE Tema 18. Llupkynsus 1 noToK

HAIMPS’KCHHOCTHU 3JICKTPUYCCKOT'O ITOJIA

PaccmaTtpuBaeMble BOIIPOCHI:

- TeOpeMa O LUPKYJISALMUA HAIPSHKEHHOCTH JIEKTPUYECKOTO T10JIS;

- CBSI3b HAIPSKEHHOCTU U IIOTEHIUAIIA.

- SKBUIIOTEHIIMAJIbHbIE IOBEPXHOCTH;

- IOTOK BEKTOPHOT'O TOJISl U €r0 (hPM3MYECKUIl CMBICI;

- reopema ["aycca B uHTEerpansHoi QGopme;

- IpUMEHEHHeE TeopeMsl ['aycca A pacueTa Hanps>KEHHOCTEH ANEKTPUYECKHX MOJIEH.
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PA3JIEJI 3. DJIEKTPOMAT'HUTHOE I1OJIE Tema 19. Dnextpudeckoe nojie B

JIURJICKTPUKE

PaccmarpuBaembie BOIPOCHL:

- MOJISIPU3ALHS] TUAJIEKTPUKOB, MEXaHU3MBbI MOJISIPH3aLIUH;

- BEKTOP AJIEKTPUYECKOTO CMEUIeHHs! (MHAYKIHS 3JIEKTPUIECKOTO TI0JIs );
- TeopeMa ["aycca JuIst 3JIeKTpOCTaTUYECKOTO MO B AUAIIEKTPHUKE;

- IMDJIEKTPUYECKast IPOHUIIAEMOCTD BEIECTBA;

- NIEKTPUYECKOE T10JIE B OTHOPOIHOM JIHAJICKTPHUKE;

- IOHATHE 00 3JIEKTPEeTax U CerHETOICKTPUKAX;

- IOHSITHE O Tbe303(pdeKTe.
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PA3JIEJI 3. QJIEKTPOMATHUTHOE I1OJIE Tema 20. IIpoBOIHUKH B 3IEKTPUYECKOM

IIOJIC

PaccmarpuBaembie BOIPOCHL:

- IPOBO/IHUKH B 3JIEKTPHUUECKOM TIOJIE;

- 3JIEKTPOEMKOCTB IIPOBOIHUKOB M KOH/IEHCATOPOB,

- 3JIEKTPOEMKOCTh MPH NMapaJIeIbHOM H HOCJIEI0BATEILHOM COCMHEHNAX KOHAEHCATOPOB;
- DHEprus 3apsLKEHHOT0 MPOBOJHUKA, KOHJEHCATOPA;

- DHEPrUs MEKTPUUECKOTO MO,

- 00beMHast INIOTHOCT 3HEPTUH NEKTPUIECKOTO MOJISL.

21

PA3JIEJI 3. QJIEKTPOMATHUTHOE I1OJIE Tewma 21. ITocTosiHHBIH TOK

PaccmarprBaeMbie BOTIPOCHI:

- CHJIa TOKA, TNIOTHOCTH TOKA;

- YpaBHEHHE HETPEPHIBHOCTH JJIS ITIOTHOCTH TOKA;

- 3akoH OMa B MHTETrpabHON (hopMe TSI OTHOPOIAHOTO YHaCTKa LIEITH;




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- DIIEKTPUYECKOE CONIPOTUBIICHUE;

- 3akoH Oma B muddepenumansHoit hopme;

- 3akoH [[xoyna-Jlenna;

- JIEKTPOBIDKYIIIAS CHJIA HICTOYHUKA TOKA;

- 3akoH OMa /1711 HEOTHOPO/IHOTO Y4acTKa IIeTH;

- IpaBUJIa COCAMHEHNUS SJIEMEHTOB DIIEKTPHYECKOMH 1IeTTH (CONPOTHUBIICHNUS, NCTOYHUKH TOKa);
- mpaswia Kupxroga.

22

PA3AEJL 3. DJIEKTPOMATI'HUTHOE IIOJIE Tema 22. MarauTHoe 110Ji€ B BaKyyMe

PaccmarprBaeMbie BOTIPOCHI:

- ICTOYHUKH MarHUTHOTO IIOJISE;

- MAaTHUTHBIA MOMEHT KPYTOBOTO TOKA;

- BEKTOp MarHUTHOW MHIYKIUH;

- IPUHIUI CYNIEPIIO3UIINH;

- CHJIOBBIE JINHUY MarHUTHOTO TIOJIS;

- 3akoH buo-Casapa-Jlamnaca,

- MarHATHOE TIOJIE TIPSIMOTO TOKA, MAarHUTHOE TIOJIE B IIEHTPE KPYyTrOBOTO TOKA;
- MarHATHOE TIOJIC ABIKYIIIETOCS 3apsia;

- 3aKOH AMmriepa;

- CHJIa B3aUMOJICHCTBUS IBYX NPSMBIX ITapaJUICIbHBIX IPOBOJIHUKOB,
- cuna JlopeHua;

- IBIKCHUE 3apsHKCHHBIX YaCTHUI] B MATHUTHOM II0JIC;

- YCKOPUTEIH 3apsKEHHBIX YacTHIL.

23

PA3/IEJI 3. DJIEKTPOMAT'HUTHOE I1OJIE Tema 23. Llupkyiauus ¥ NOTOK

MAardmuTHOTI'O I10JIs1

PaccmarpruBaeMbie BOTIPOCHI:

- TeopeMa 0 IUPKYIAIHAN BEKTOpa MAarHUTHOM WHIYKITUH;

- IPAIMEPHI IPUMECHEHUS TEOPEMEI;

- BUXPEBOH XapaKTep MarHUTHBIX TIOJICH;

- MAarHUTHBIH ITOTOK;

- TeopemMa ["aycca a1 MarHuTHOTO TOJIf;

- paboTa 1o nepeMeneHNIo MPOBOIHNKA C TOKOM B MAarHUTHOM TIOJI€.

24

PA3JIEJI 3. JIEKTPOMATI'HUTHOE ITIOJIE Tema 24. MarauTHble CBOMCTBA

BCIICCTBA

PaccmaTprBaemble BOIIPOCHI:

- 3¢ exr Xomna;

- HAaMarHUYeHHEe MarHeTHKOB;

- HaNpsPKEHHOCTh MarHUTHOT'O T10JIST;
- MarHUTHast IPOHUIIAEMOCTb;

- Kaccu(UKaIys MarHETHKOB;

- peppomarHeTusM.
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PA3/IEJI 3. DJIEKTPOMAI'HUTHOE I1OJIE Tema 25. DnexkTpoMarHuTHast MHAYKIIHS

PaccmarpuBaembie BOIPOCHL:

- SIBICHHE DJICKTPOMArHUTHON MHIYKIUH, 3aKkoH Dapanes;

- npaBuio JleHua;

- BUXpeBbIe TOKH (TOkH DyKo);

- CAaMOMHAYKIUS;

- 3akoH @apajes 111 CaMOUHAYKIUH;

- HHIYKTUBHOCTb COJICHOH[IA;

- 9KCTPATOKH CAMOWHAYKIINH NIPH 3aMbIKAHUH U Pa3MbIKAHUH LETIN;
- ABJIGHUE B3aMMHON MHAYKINH, TpaHc(opmarTop;

- SHEPTHUsI MAarHUTHOTO TIOJIST;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

/1
- TOK CMELICHHS;
- cucTeMa ypaBHeHHI MaKcBelia B HHTErpaibHOH (hopMe U HDH3UIECKHil CMBICI BXOISAIINX B HEe
YPaBHEHUM.
26 |PA3JIEJI 3. DJIEKTPOMAI'HUTHOE I1OJIE Tema 26. DaexkTpudeckue KojieOaHus
PaccmarpuBaembie BOIIPOCHL:
- cBOOOIHBIC U 3aTyXaloMIHe KOJIeOaHuUs B AIEKTPHUECKOM KOJIebaTeIbHOM KOHTYPE;
- ypaBHEHHE BBIHYKJCHHBIX KOJICOaHUH B JJIEKTPUUSCKOM KOJIEOATEIFHOM KOHTYPE M er0 pelIeHHE;
- PE30HAHC I10 TOKY U HaNpPsHKEHHIO;
- TIOHATHE O CIIOKeHUH Konebanuii (ouenus, purypsl Jlnccaxy);
- IEPEMEHHBIH TOK.
27 |PA3JIEJI 4. OIITUKA Tema 27. DnekTpoMaraHuTHasi BOJTHA
PaccmaTrpuBaeMble BOIIPOCHI:
- 3JICKTPOMAarHUTHBIE BOJIHBI KaK CIEACTBYS U3 ypaBHEHUM MakcBeia;
- onbITHI ['epua;
- [IKaJIa YJICKTPOMATrHUTHBIX BOJIH;
- CKOPOCTb, SHEPTHsl, HHTCHCUBHOCTB JICKTPOMAarHUTHOH BOJIHBI;
- INIOTHOCTP TIOTOKA SHEPTHHU JIEKTPOMArHUTHOM BONHBI, BeKTOp YMoBa-IloiHTHHTa;
- JIEMEHTBHI TEOMETPUICCKOM ONTUKH;
- IOJTHOE BHYTPECHHEE OTPAKCHUE.
28 (PA3JIEJI 4. OIITUKA Tema 28. Untepdepenius cpera
PaccmaTrpuBaeMble BOIIPOCHI:
- KOTEPEHTHOCTH BOITH;
- nHTepdepeHIs BOJH;
- CTOSIYHE BOJIHBI;
- uHTep(EpeHINs CBETA;
- CXeMBI IOy YeHHUs HHTephepeHIMOHHON KapTiHBI (MeTox FOHra, 3epkana Openens, Ounpusma
Openens);
- uHTep(EepeHINs B TOHKUX TUICHKAX U B KJIMHE;
- xosiblia HeroToHa;
- I/IHTep(I)epOMeTpLI, IMPUMEHCHUE I/IHTepq)epeHL[I/II/I.
29 |PA3JIEJI 4. OIITUKA Tema 29. ludpakuus ceta
PaccmarpuBaembie BOIPOCHL:
- OHATHE O JU(PPAKIIUH AEKTPOMATHUTHBIX BOJIH;
- npuHumn ['roiirenca-dpenens;
- MetoJ 30H Dpenens;
- mudpaxuust OpeHens Ha MPOCTEHIINX MPerpaaax;
- 30HHAs IJTACTHUHKA.
30 [PA3JIEJI 4. OIITUKA Tema 30. [ludpakuus cBeTa Ha MEPUOTAIECKUX CTPYKTYpax
PaccmarpuBaembie BOIPOCHL:
- nupaknus OpayHrodepa Ha OTHON U ABYX IIEISX;
- U paKkINOHHAS PEIIeTKa,;
- pencTaBieHue O roiorpaduu;
- Iudpakuus peHTTCHOBCKUX JIy4eil Ha KpUCTaJUTHYecKon peéTke, ycnosue Bynbda-bparra.
31 [PA3JIEJI 4. OIITUKA Tewma 31. ITonspu3amus cBeTa

PaccmarpuBaembie BONPOCHL:

- IoJiApu3anus, (I)OpMa 1 CTCIICHDb MOJIAPU3ALNH MOHOXPOMATUICCKHUX BOJIH;
- TIOJyYeHHE U aHAJIN3 JTMHEHHO-TIONISIPU30BAHHOTO CBETA, MOJISIPOUIBI,

- 3akoH bprocrepa;

- 3aKk0H Maoca;

- IByIy4enpeloMIICHAE B KPUCTAIUIaX (ONITHYECKasi aHW30TPOIINA);

- IPAIMEPHI TPUMEHEHHS TTOJIIPU3ALNH B HAYKE U TEXHUKE.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

32

PA3JIEJI 4. OIITUKA Tema 32. Jlucniepcust cBeta

PaccmarpuBaembie BOIIPOCHL:

- TUCTIEPCHUS CBETA;

- 3JIEKTPOHHAsI TEOPHsI JUCTIEPCHUU CBETA;

- (hazoBast ¥ TpyNIIOBAst CKOPOCTHU BOJIH;

- TIOTJIOIIEHUE U PACCESIHUE CBETA;

- 3akoH byrepa-Jlambepra;

- 3aK0H Panes;

- 3JIEMEHTHI TEOPHH ONTUYECKHX HHCTPYMEHTOB.

33

PA3AEJI 5. KBAHTOBAS U CTATUCTUYECKASA ®U3NKA Tema 33.

KopmyckyisipHO-BOJIHOBOM 1yaiu3m
PaccmaTtpuBaeMble BOIIPOCHI:

- NapaIoKChl KJIACCHYECKOH (DU3UKH;

- BHeIHUN GoTodddexkT;

- ypaBHeHue DitHiTeiHa 1u1s poTodddekra;
- UMITyJIbC (POTOHA;

- a¢p¢pext KomrroHa;

- IaBIEHHE CBETa, ONBITH JleGenena.
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PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 34. BonHoBbIE

CBOMCTBa MHUKpPOYaCTUIL

PaccmaTtpuBaeMble BOIIPOCHI:

- onbITH! JI3BHCCOHA U JI>kepMepa;

- runore3a ae bpoiins;

- mU(paKIus MUKPOYACTHIT;

- IpUHIMN HeonpeaeneHHocTH [ eiizenbepra.

- BOJIHOBasI (DyHKIHSI, €€ CTATHCTHUECKUI CMBICII M YCIIOBHSI, KOTOPBIM OHA JIOJDKHA YAOBIIETBOPSTH;
- ypaBHenue lllpenunrepa;

- ypaBHenue lllpenunrepa s craiinoHapHBIX COCTOSIHUI;

- IBIDKEHUE CBOOOHONH MUKPOYACTHUIIBI.
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PA3JIEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3NKA Tema 35.

MI/IKpO‘laCTI/IHa B MIOTCHIMAJIBHOM II0JIC

PaccmarpuBaembie BOIPOCHL:

- KBaHTOBAsI YacTUIa B OECKOHEUHO ITyOOKOH OJHOMEPHOH TTOTEHIMAIBHON SIME;
- OIHOMEPHBIH OTEHIIMAIBHBIN TOPOT U Oapbep;

- TYHHEJBHBIA 3P DeKT;

- KBAaHTOBBIN FrapMOHUYECKUH OCLIUIIISATOP.

36

PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKASA ®U3UKA Tema 36. KBanToBas

TCOpHA aTOMA BOJAOpOAa

PaccmarpuBaembie BOIPOCHL:

- SMIIUPUIECKHE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax;

- popmyna banpmepa;

- onbITH Pesepdopraa mo paccessHuro anbha-gacTui;

- Teopusi aToMa Bojopoja o bopy;

- craioHapHoe ypaBHeHue lllpeaunrepa 1 aToma BOAOpOAa;
- YPOBHH SHEPTHH BOJOPOJIONIOJOOHOTO aToMa.
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PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 37.

OpOuTanbHBIE MOMEHT
PaccmarprBaeMbie BOTIPOCHL:

- orepatopsl GU3NIECKUX BEITUIHH;

- BOJTHOBBIC Cl)yHKHI/II/I ¥ KBAHTOBBIC YHCJIA,




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- IIpaBUJIa 0TOOPA AL KBAHTOBBIX IIEPEXOOB;

- onsbIT llltepHa u I'epnaxa, runoresa o CIMHE;

- COOCTBEHHBI MOMEHT UMITYJIbCA 3JICKTPOHA;

- npuHiun [laynu;

- IPUHIMT OCTPOEHHS IEPHONYECKOM TabiInIa 2JIEMEHTOB.

38

PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3NKA Tema 38. OcHOBBI

CTaTUCTHUYECKON (PU3UKU

PaccmarpuBaembie BOIPOCHL:

- TIO/IXOJ] CTATHCTHYECKON (DU3UKU;

- MUKPOCOCTOSIHUSI 1 MAKPOCOCTOSIHUS,

- BBIPO>KJICHHBIN M HEBBIPOXKACHHBIH ra3, yCIOBHE BHIPOKACHHUS;
- KJIJACCUYECKUM HEBBIPOKICHHBIN Ia3;

- pactpenenenre MakcBesia o CKOPOCTSAM U SHEPTHUSIM;

- CIIEZICTBUSI M3 pacmpenenenus MakcBea.
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PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKASA ®U3UNKA Tema 39. KBantoBsie

CTaTUCTHUKHU

PaccmarprBaeMble BOIPOCHI:

- 9JIEMEHTHI KBAHTOBOH CTATUCTHKHU: (pepMUOHBI, O030HBI;

- CHMMETPHUYHbIC U aHTHCHMMETPHYHbIE BOJHOBBIC (DYHKITHH;

- pynkuus pacnpenenenus epmu-/upaxa;

- 3Heprus Pepmuy;

- bynkuus pacnpenenenus bose-DitHiuTeiiHa;

- IIPEEIIbHBIN NIEPEX0/ KBAHTOBBIX PACIPECIICHUN B KIIACCUUECKHUE.

40

PA3JAEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UNKA Tema 40. KBanroBas

TEOPHUS TEIIIOBOI'0 U3IIYYECHUA

PaccmarprBaeMbie BOITPOCH:

- TETUIOBOE M3JTYUECHHE;

- BBIBOJI 32KOHOB TEIIOBOTO M3JIyUEHHUS Ha OCHOBE pactpesenenus bose-Dinmreiina;
- hopmyia [Tnanka u CeCTBHS U3 HEE;

- 3akoH Credana-bosbimaHna.
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PA3JEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3UKA Tema 41. DneMeHTHI

KBAHTOBOU TCOpHUU MCTAJIJIOB

PaccmarpuBaeMble BOIPOCHI:

- 30HHAas T€OpUs TBEPIBIX TEIL;

- METAJUIBL, JUJIEKTPUKH, II0IYIIPOBOJHUKY;

- KBaHTOBasl TEOPHsI METAIUIOB, SNEKTPUUECKHE CBOMCTBA TBEPABIX TET;

- 3aBHCUMOCTb KOHIIEHTPALlUU HOCUTENIEH 3apsia B METallIaxX OT TeMIEpaTyphl;
- CBEPXIIPOBOAUMOCTD.

42

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

MOJIYITPOBOIHUKOB

PaccmaTprBaemble BOIIPOCHL:

- cOOCTBEHHAs! TPOBOAMMOCTb MOJIYIPOBOJHUKOB, JIEKTPOHBI U JIBIPKH;

- IpUMecHast MPOBOAUMOCTbD TTOJIyITPOBOHUKOB;

- a¢pext Xota B MOIyIPOBOTHHUKAX;

- 3aBUCHMOCTb KOHLICHTPAIIM HOCUTEJIEH 3apsi/a B IIOJIyITPOBOAHUKAX OT TEMIICpaTyphl;
- paboTa BbIX0/1a, KOHTAKTHAs! pa3HOCTh ITOTEHIINAJIOB;

- TEPMOIJICKTPHYECKHE SBIICHHS;

- KOHTAKTHBIC SBJICHHS B IOJIYIIPOBOJHUKAX;

- OJIyIIPOBOJHUKOBBIE PHOOPEL.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

43

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

CBOMCTBA TBEPABIX TEII

PaccmarpuBaembie BOIIPOCHL:

- a¢dpexr lrapka;

- a¢pexr 3eemana;

- OTOMPOBOTUMOCTB;

- JTIOMHUHECLICHIINS TBEPIBIX TEI;

- CBETOMOBI, (POTOPE3UCTOPHI, POTOIITEMEHTHI, COTHEUHBIE OaTapen.
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PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3NKA Tema 44. Jlazeps! u

BOJIOKOHHAas OIITHKa

PaccmarpuBaembie BOIIPOCHL:

- CIIOHTAHHOE U MHAYIIUPOBAHHOE H3JIyUeHHE;

- MHBEPCHAs HaCEIEeHHOCTH;

- ypaBHeHMs DWHINTEHHA I ABYXYPOBHEBOI CUCTEMBI,
- 0COOEHHOCTH JIa3€PHOTO U3IYUYECHHUS;

- OCHOBHBIE THIIBI JIa3€POB U UX NPUMEHEHHE;

- ONTHYECKHE BOJHOBOJBI U ONTHYECKOE BOJOKHO.

45

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

Snpo atoma. PannoakTUBHOCTH

PaccmaTtpuBaeMble BOIIPOCHI:

- COCTaB aTOMHOTO SI/IPa;

- XapaKTePUCTHUKH sIIpa: 3apsil, Macca, SHEPTHs CBA3H HYKJIOHOB;
- M30TOIIBI, H300aphl, H30TOHBI,

- MOJIEJTH ATOMHOTO SI/Ipa;

- PaANOAKTUBHOCTD;

- BUJIBI M 3aKOHBI PAIHOAKTUBHOIO M3ITyYCHHUS.
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PA3AEJT 6. DUSNKA ATOMHOI'O AIPA N DJIEMEHTAPHBIX YACTUL] Tema 46.
S nepHbie peakuuun

PaccmarpuBaembie BOIPOCHL:

- AACPHBIC PCAKIINU: pCaAKIUA AAPEHOTO ACJICHUA, HCTTHAA AACPpHAsA pCaKIus,

- 3aKOHBI COXPAHCHUA B AJCPHBIX PECAKIINAX,

- JIeTIeHUe A7ep;

- peakus CUHTE3a aTOMHBIX SJIEP U TEPMOsIAEPHAst pEaKIIM;

- (puzmuecKkure OCHOBHI SJIEPHOI IHEPTETHKH.
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PA3JIEJI 6. DUSUKA ATOMHOI'O AJIPAU DJIEMEHTAPHBIX YACTUL] Tema 47.

SHGMGHTapHBIe qaCTHUILIbI U (I)YH)IaMeHTaJ'IBHI)Ie B3aPIMOI[eI>iCTBPI§I
PaccmarpuBaemble BOIPOCHL:

- OCHOBHBI€ KJIACCHI AJIEMEHTAPHBIX YACTHII;

- YaCTUIIBI ¥ AaHTUYIACTHIIBI,

- KBapKH, JICITOHBI, YaCTUIIbI — IEPEHOCYHUKH B3aUMOJIEUCTBU;

- BUJIBI YHIAMEHTAIBHBIX B3aUMOICHCTBHIA;

- TEOPUH B3aUMOCBSI3U (PYHIAMEHTAIBHBIX B3aUMOCHCTBUI.

48

PA3JIEJI 6. DUSUKA ATOMHOI'O AJIPA U DJIEMEHTAPHBIX YACTUL] Tema 48.

DneMeHTHI acTpo(U3uKH U dBOJIONNS BeenerHoi

PaccmaTprBaemble BOIIPOCH:

- ICTOYHUKH DHECPTUH 3BE3 /. HpOTOHHBIﬁ ITMKJIT bere u JAPYTHUE AACPHBIC PCAKIINU B 3BE3/1aX;
- SBOJTIOITHS 3BE3;

- YepHBIC JBIPHL;

- sBoIOIMs BeenleHHOM, TeMHast MaTepus U TeMHasi 3Heprus Bo BeeneHHOM.




4.2. 3aHATUS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI
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HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepx aHue

PA3/IEJI 1. Mexanuka. KunemaTuka u JuHaMuKa MOCTYyIATEIBLHOTO U BPAILIATEILHOTO

JBHKCHUS

B pesynbrate BeIOTHEHHA Ta00PAaTOPHOI pabOTHI CTYJEHT OyIEeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH U
MOJTy4aeT HaBBIKH IIPOBEACHUS KOJIMUECTBEHHBIX U3MEPEHNUH 110 3aKOHOMEPHOCTAM KHHEMATHUK]
MOCTYNATEIHHOTO U BPaLaTeIbHOTO JBIKCHUS; TUHAMHKE BPAIaTEIbHOTO IBH)KEHHSI, HCIIONB3Y I
MOHSTHSI MOMEHTa CHJIbI; MOMEHTa HHEPIIMK; MOMEHTa UMITyJIbca, Teopemoii llITeiinepa, OCHOBHBIM
3aKOHOM JMHAMHKH BpaIlaTeIbHOTO ABHKECHUSA

PA3/IEJI 1. Mexanuka. Ypyrue cBOMCTBa TBEPAbIX U KHUJIKUX Cpell: 3aKoH ['yka

B pesynbrarte BRIMOTHEHUS 1Ta00paTOPHOI pabOTHI CTYIEHT OYIEeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
MOJy4YacT HAaBbIKH MMPOBCACHUA KOJIMYCCTBCHHBIX I/I3M6p€HPII>i IO yIpyrum CBOMCTBaM TBCPAbIX TCII,
TUHEHHOU 1 00BeMHO nedopManny yupyTux Tel, 3akoHy ['yka

PA3JIEJI 1. Mexanuka. Mexanndeckue kojiebanus. MeXaHUYECKOE BOJTHOBOE JIBIDKCHUE
B pesynbraTe BHIMONHEHUS Ja00pAaTOPHOM pabOThI CTYJCHT OYAET O3HAKOMIICH C 3aKOHOMEPHOCTSIMH U
IMOJIYy4YacT HaBBIKH MPOBEACHUA KOJIUYCCTBEHHBIX H3MepeHHI>i TapMOHHNYCCKUX MEXaHUYCCKUX KOJ'Ie6aHPII7[,
KOJIeOaHUIM MasITHUKOB (CBO6OZ[HI)IG HE3aTyXaromue, CBO6OZ[HI)Ie 3aTyXaromue, BoIHYXK/ICHHBIC
KoJIeOaHus)

PA3JIEJI 2. MonekynspHas pU3nMKa U TSPMOJAHMHAMUKA. Y PAaBHCHHE COCTOSHUS

nacaJIbHOI'O I'a3a. I/ISOHPOIICCCI)I

B pe3yinbTate BIMOIHEHHS J1a00pAaTOPHOI pabOThI CTYICHT OyIeT 03HAKOMIIEH ¢ 3aKOHOMEPHOCTSIMH U
MOJTy4aeT HABBIKK MPOBEICHHS KOJMUYESCTBEHHBIX U3MEPEHHUH 10 YPABHEHUIO COCTOSIHUS JJIs1 OOPATUMBIX U
HEOOpaTHMBIX ITPOIIECCOB, UCIIOJB3Ys 3aKOH ABOTa/ipo; COCTOSHHIO UJI€alIbHOTO T'a3a, B YACTHOCTH, JIJIs
M30XOPHOT0, U300apHOTO0, N30TEPMUIECKOTO, U309HTPOMUIHHOTO (a1MabaTHOT0) MPOIECCOB

PA3/IEJI 3. DnexkTpoMarHuTHOE MoJie. DJIEKTPUUECKOe o€ B Bakyyme. 3akoH KyioHa.
Hupkynsuus ¥ TOTOK HAPSHKEHHOCTHU 3JEKTPUUYECKOT0 MOJIsA. DIEKTPUUECKOE OJIE B

JIUDJIEKTPUKE

B pe3ynbrarte BRIOTHEHHUS Ta00OPaTOPHOI pabOTHI CTYIEHT OYIET 03HAKOMIICH C 3aKOHOMEPHOCTSIMA 1
MOJy4YaeT HaBBIKU NMPOBEJCHUS KOMMICSCTBCHHBIX H3MEPEHHI 10 3aK0HY KynoHa, paccUuThIBaTh
HAINPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO TIOJIS, CIIONB3YS rpadyiIecKre PEICTABICHUS - CUIIOBBIC IMHUA U
SKBHITOTEHIIMATIbHBIC TOBEPXHOCTH - U IIPUHIIAII CYTICPIIO3HUIINHT; PACCMAaTPHUBACTCS U PACCUUTHIBACTCS
HaNpsHHKEHHOCTD 3JICKTPUICCKOTO ITOJIA TUIIOJIA; I10 Z)HGKTpOéMKOCTHM IIPOBOAHUKOB U KOHJACHCATOPOB,
SHEPTUH 3apsSHKCHHOTO KOHJIEHCATOPa; 10 pacueTy JIEKTPUIECKUX IeTield Ha OCHOBE 3aKOHOB OMa H
Joxoyns-Jlenna

PA3JIEJI 3. DnekTpoMarHuTHoOE Mose. DIeKTpruUecKue KojaeOaHus: cCBOOOAHbIE U
3aTyxarolue KouedaHus B 3JIEKTPUUECKOM K0JIe0aTeIbHOM KOHTYPE; BHIHYKICHHbBIE

KOJICOaHUS B AIEKTPUIECKOM KOJIeOaTEeTLbHOM KOHTYPE; PE30HAHC

B pe3ynbrare BRIOTHEHUS J1JAOOPAaTOPHOI pabOTHI CTYIEHT OYJEeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH U
MOJyYaeT HABBIKU MPOBEJCHUS KOMTUICCTBCHHBIX H3MEPCHHI TI0 TAPMOHHYCCKIM KOJICOaHUSIM B
JNEKTPUYECKOM KOHTYpE, pelias ypaBHEHHE KOJICOaHUH U UCTIONB3YS MTOHATHS aMILTUTY b, YaCTOTHI U
(haspl koebaHmii, SHEPTUHU KoJleOanmid. PaccmaTprBaroTcst CBOOOJHBIE HE3ATyXaloIINe, CBOOOTHBIC
3aTyxaroume

PA3JIEJI 4. Ontuka. Uarepdepennns ceera. udpaxmus ceera. udpakius ceera Ha

NEPUOANYECKUX CTPYKTypax
B PE3yJIbTATC BBINIOJTHCHUA na6opaTopH0171 pa6OTI)I CTYACHT 6yﬂ€T O3HAKOMJICH € 3aKOHOMEPHOCTAMU U
IMOJYy4YacT HAaBbIKU MMPOBCACHUA KOJIMYCCTBCHHbBIX H3MCp€HHI>i 1o I/IHTep(bepeHIlI/II/I, XapaKTCPpUCTUKaM
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HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

KOTEPEHTHBIX BOJIH; 10 JU()PAKINH, UCIIOIb30BaHMIO IpHHITHMA [ folireHca-PpeHens, MeToaa 30H
Openens, nudpaxuns OpeHenst Ha mpocTedKxX nperpagax, Audpakuus OpayHrodepa Ha OJHON U ABYX
IeNsIX, TM(PPaKIMOHHON pelIeTKe; 110 MOJIIpU3anny, UCIoIb3ys 3akoHbI bproctepa 1 Mantoca Ha mpumepe
ONTUYECKUX CXEM, COAEPIKAIINX MOJISIPOHIBI

PA3JIEJI 4. Ontuka. [Tonsipusanus cBeta. 3akoHbl bproctepa nu Maitoca.

B pesynbrarte BRIIOTHEHHUS 1Ta00paTOPHOI pabOTHI CTYIEHT OyIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
IOJTY4Ya€T HaBBIKU MTPOBEACHN S KOJIMICCTBEHHBIX I/ISMepeHI/Iﬁ XapaKTEPUCTHUK ITOJSIPU30BAHHOI'O CBETA,
MIPUMEHEHHUIO 3aKOHOB bproctepa n Mamoca Ha IprMepe NCTIONB30BaHMsI ONITUIECKUX CXEM, COIEePIKAIITIX
TIOJIAPOUIBL.

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

B pesynbraTe BHIMONHEHUS Ja00paTOPHOM pabOThI CTYJACHT OYAET O3HAKOMIICH C 3aKOHOMEPHOCTSIMH U
MOJTyYaeT HaBbIKH IPOBEACHHS KOJMYECTBEHHBIX U3MEPEHNIT 110 3aKoHaM BHeuHero Goroaddexra,
ypaBHeHHIO DiHIITEIHa, XapaKTepucTukam (GoToHa
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PA3/IEJI 5. KBanToBas u cratuctudeckas ¢pusuka. KBantoBas Teopus TEIIOBOTO
u3nydenus. 3akonsl Kupxroda, Credana-bonbiimana, cmenenns Buna. popmyna
[Inmanka u cnencTBus U3 Hee

B pesynprarte BRIMOTHEHHUS 1Ta00paTOPHOI pabOTHI CTYIEHT OYIEeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
IMOJIy4acT HaBBIKU MMPOBEACHUA KOJIUYCCTBEHHBIX 1/13MepeH1/1171 IO CIICKTPAJIbHBIM XapaKTECPUCTUKAM
TEIUIOBOTO M3JTyUCHHUsI, UCTIONB3Ys 3akoHbl Kupxrogda, Credana-bonbiiMana u 3akoHbI cMelicHUs BuHa
JUISL CEPBIX TeJl 1 aDCOJIIOTHO YEPHOE TENO0; MO3HAKOMUTCS C UCTIONb30BaHueM (opmysl [1nanka
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PA3JIEJI 5. KBanToBas u cratuctuueckas pusuka. dusuka noaynpoBoJHUKOB. I dexT
XoJ1a B MOJYyIPOBOJAHUKAX. 3aBUCUMOCTh KOHIIEHTPALIMM HOCUTENEH 3apsiia B
MOJIYTIPOBOJIHUKAX OT Temmeparypsl. PaboTa BbIxoa, KOHTaKTHAs Pa3HOCTh

IIOTCHIINAJIOB
B pesynbTate BRINIOTHEHHS 1a00PATOPHOH paboTHI CTYJEHT OyJeT 03HAKOMIICH C 3aKOHOMEPHOCTSMH 1
MOJIy4aeT HaBbIKK IPOBE/ICHHS KOJMYECTBEHHBIX U3MepeHuii no addexry Xoita
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PA3JIEJI 6. ®u3uka aTOMHOTO siipa U 3JIEMEHTapHbIX YacTull. Snpo atoma. SnepHsie

peakuuu
B pe3synbrare BRINOTHEHUS 1a00paTOPHOI paboThI CTYIEHT OyJeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMH U
MOJyYaeT HaBBIKU MPOBEICHUS KOTNIECCTBCHHBIX H3MEPCHHUN SICPHBIX PeaKIuil

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKOC COACPIKAHUC

PA3JIEJI 1. MEXAHUKA. KunemaTuka noctynaTesibHOrO U BpaIlaTEIbHOTO IBUKEHUS

B pe3synprare BRINOIHEHUS MPAKTHYECKOTO 3aJaHUS CTYICHT MOJIydaeT HaBBIK PEIICHHUS 3a/1a4 M0
MOHATHIO (PU3NYECKUX TEOPHH U IpeeIIbl X IPUMEHUMOCTH; MECTE IKCIIEPUMEHTA B (PU3HKeE; OIINOKaxX
M3MEpeHuil, MeToja 00paboTKN pe3yIbTaTOB H3MEPEHNH; METO/IaX IOCTPOCHNUS TPAUKOB 110 PE3yJIbTaTaM
M3MEpEHNil; KHHEMaTHKE IOCTYNATEIbHOTO U BPAIIaTeIbHOTO ABMKEHHS

PA3JIEJI 1. MEXAHUKA. J/luramuka BpanaTeIbHOTO ABMKEHUS TBEPIOTO TeJa. 3aKOH
COXpaHEHHUs UMITYJIbCA. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUU

B pe3ynbrare BHIMOTHEHHS MPAKTHIECKOTO 3a/IaHUS CTYJACHT YUUTCS HA KOHKPETHBIX MIPUMepax
pa3pabaTbIBaTh AITOPUTM M HAXOAUTH PEIICHHE 3a1ad 1o 3aKkoHaM HpioToHa, 3aKOHY BCEMHUPHOTO
TATOTCHUS, 3aKOHAM TPCHHUS; 110 JUHAMUKE BPAIIATSILHOTO ABUKCHHUS, UCTIONB3YSl MOHITHS MOMCHTA
CHWJIBI; MOMEHTA MHEPLIMU; MOMEHTa UMIyJibca, TeopeMy llITeiinepa, OCHOBHOM 3aKOH IHHAMUKU
BpallaTeIbHOrO JBUKECHHUSI, 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCa




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

PA3AEJT 1. MEXAHUKA. DneMeHThl pesiaTUBUCTCKON MEXaHUKH

B PE3YyJbTATC BBIMMOJIHCHUA NPAKTHUUCCKOTO 3alaHUA CTYACHT ONIPEACIACT HeO6XO,HI/IMOCTI> 1 rpaHulbL
MPpUMEHUMOCTHU MOHSATUH peﬂHTHBHCTCKOﬁ MeXaHUKU. 3HAKOMUTCS C NocCTyJiaTaMu CTO,
OTHOCUTCJIbHOCTHEIO OAHOBPEMECHHOCTH U HpeO6paBOBaHI/IHMI/I J]opeHua, a TaKXXE CO CJICACTBUAMU
HpeO6pa30BaHI/Iﬁ .HopeHua: COKpalieHUueM JJIMHBI U 3aMCIJICHUEM BPEMCHU B IBUIKYIINUXCA CUCTEMAX
orcuera. Bunmanue YAEHIEHO MOHATHAM PEIITUBUCTCKOTO UMITYJIbCA U B3ANMOCBS3U MaCChl 1 DHEPTUH.
HonyqaeT HaBBIKN PEIICHNUS 3a1a4 B CJIy4ac PEIIATUBUCTCKOTO ABMKEHUA TEJIa

PA3JAEJI 1. MEXAHUKA. Yupyrue cBoiicTBa TBEpAbIX U XKHUJIKHUX Cpell: 3aKoH ['yka.
YpaBHEHME HENPEPBIBHOCTU. Y paBHeHHE bepHyum

B pesyibraTe BBINOJIHEHUS IPAKTUYECKOT0 3aJaHKsl CTYACHT II0Jy4aeT HaBbIK PEIICHUS 3a1a4 110 YIPYTUM
CBOMCTBaM TBEPABIX Tell, IMHEHHOW U 00beMHOI fedopMmanuu yrnpyrux tei, 3akoHy ['yka; ypaBHEHHAM
HenpepslBHOCTU U bepHyu.

PA3JIEJI 1. MEXAHUKA. Mexanudeckue kosieOanus. MexaHu4ecKoe BOJIHOBOE
nerxenne. Dddext Jlorrepa

B pesynbpTaTe BBITOTHEHHS MPAKTHYECKOr0 3aJaHUs CTYJCHT HOJIy4aeT HaBBIK PELICHHS 3a1a4 110
rapMOHMYECKHM MEXaHUYECKAM KOJeOaHHAM, MasiTHUKaM, pellas ypaBHeHHE KoJIeOaHUH U UCTIONb3Ys
MOHSTHUS aMIUTUTYIbI, YaCTOTHI U (ha3bl KoebaHuii, SHeprun kojebanuii. PaccmarpuBatoTes cBOOOIHBIE
He3aTyxaroliye, CBOOOIHbIE 3aTyXarollHe, BEIHYK/ICHHbIE KojieOaHusl, sSiBJIeHHE pe3oHaHca; 3 GeKxT
Honunepa

PA3JIEJI 2. MOJIEKYJISIPHA S ®U3UKA U TEPMO/JMHAMUKA. YpaBHenue
COCTOSIHUS UeabHOro ra3a. M3sonpoueccol. bapomerpuyeckas ¢popmyna bonbimana

B pesynbTaTe BBIIOIHEHHS MPAKTHYECKOr0 3aJaHus CTYJICHT HOJIy4aeT HaBbIK PELICHHS 3a1a4 10
YPaBHEHHIO COCTOSHHMS JUIsl 00PAaTUMBIX U HEOOPATUMBIX IPOLIECCOB, UCIIOJB3Ys 3aKoH ABoranpo. CTyaeHT
YUYHUTCS Ha KOHKPETHBIX PUMEpax pa3padaThiBaTh AITOPUTM U HAXOAUTh PELICHHE 3a/1a4 110 yPaBHEHHIO
COCTOSIHHS MAEAIBHOTO ra3a, B YaCTHOCTH, UL H30XOPHOTO, H300apHOT0, H30T€PMHUIECKOT0,
M309HTPONMHHOTO (a11abaTHOT0) MPOLIECCOB U OOBEMHSIOIIETO MOJIUTPOIHOTO nporiecca. [lonyyaer
HaBBIK PELICHU 3a]]a4 [0 PacueTy CTATUCTUUECKMX XapaKTEPUCTHK Ta3a 1o pacupeneneHnto boiapnmana.

PA3JIEJI 2. MOJIEKVYJISIPHA S ®U3UKA U TEPMO/JNHAMUKA. Hauana
TEPMOJIMHAMUKH

B pesynbrare BBINOIHEHHS IPAKTUUECKOTO 3a/1aHuUs CTYJEHT MOJIy4aeT HAaBbIK pEeLIeHHs 3a/1a4 110 PacyeTy
BHYTpPEHHEH 2HEPIUU ra3a U ee U3MEHEHHUI0, HauajlaM TepMOJIMHAMUK, YypaBHeHUIo0 Maiiepa;
paccMaTpUBAIOTCS 3aKOHOMEPHOCTH aInabaTHOTO MPOIIECCa; PACCYUTHIBACTCS H3MEHEHIE YHTPOITHH B
Pa3HBIX Mpoleccax U KO3PPUIUEHT MOIE3HOTO JSHCTBHS

PA3AEJ 2. MOJIEKVJISIPHAA ®U3UKA U TEPMOJNHAMUKA. ®a30Bble
npespauieHus. YpaBHenue Kianeiipona-Knaysuyca. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannnueckas pemierka

B pesynbrare BEINOIHEHUS MPAKTUUYECKOTO 33aHUs CTYICHT MOIy4yaeT HaBbIK PELIeHH 3aad 110
CBOMCTBAM TelJl B Pa3HBIX arperaTHbIX COCTOSIHUSX, KOJINYECTBEHHBIM XapaKTepHUCTHKaM (ha30BbIX
MIepEeX0/I0B; CBOMCTBAM KPUCTAINIMYECKUX PEIIECTOK M CII0co0aM pacdera UX KOJIMYEeCTBEHHBIX
XapaKTEPUCTUK

PA3AEJL 3. DJIEKTPOMATI'HUTHOE IIOJIE. Dnekrpudeckoe mojie B Bakyyme. 3aKOH
Kynona.
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TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

B pesynbTaTte BBIMOTHEHHU NPAKTHIECKOTO 3aIaHMs CTYJCHT YUNTCS Ha KOHKPETHBIX IPUMEpPax periaTh
3a/a4u 1o 3aKoHy KysoHa, paccuuThIBaTh HANIPSHPKEHHOCTD JIEKTPOCTATHUECKOrO MOJIS, UCHOIb3Ys
rpaduyeckue MpeACTaBICHUS - CUIOBBIC IMHUH U 9KBUIIOTEHIIMAIbHBIE TOBEPXHOCTH - ¥ IIPUHIINI
CYTIEPIO3UINH; PACCMATPUBAETCS U PACCUUTHIBACTCS HAPSYKEHHOCTD 3JICKTPUYECKOTO MOJIS AUMOJIS;
paccMaTpuBaeTcs Moje B AUIIEKTPUKE
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PA3JIEJI 3. DJIEKTPOMATI'HUTHOE ITOJIE. [upkymsuus ¥ TOTOK HaNpsHKEHHOCTH
AIIEKTPUYECKOTO IOJISL. DIEKTPUUECKOE TI0JI€ B IUIIEKTPHUKE.

B pesynbTaTte BEIMOTHEHHS NPAKTHIECKOTO 3aIaHNsI CTYJCHT YUNTCS Ha KOHKPETHBIX IPUMEpPax periaTh
3amauu o npuMeHeHuro Teopema ["aycca B mHTETpambHOM opMe Ui pacdeTa MEKTPHIESCKIX IToIeH
Pa3IMYHBIX KOH(PUTIYPALMH; BBIYUCICHNIO paOO0ThI, COBEPIIAEMOM CHIIAMH AJIEKTPOCTATUYECKOTO MOJISI 1O
MEPEMCUICHUTO 3apAaaa; BEIYUCICHUC HOTGHHI/I&J’ILHOIZ OHEPI'UU IoJIs; pacyeTa ILI/IBHGKTPI/I‘ICCKOﬁ
MMPOHUIIAEMOCTHU BEUIECCTBA; IOHUMATh MCXaHNU3M BO3HUKHOBCHUA SJICKTPUYCCKOI'O IOJIA B DJICKTPETAX U
CETHETOICKTPHUKAX.
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PA3JIEJI 3. DJIEKTPOMAI'HUTHOE I1OJIE. IIpoBOgHUKH B 3JIEKTPUUECKOM IIOJIE.
[Tocrostausiit Tok. 3akonbl Oma u Jxoyns-Jlenna.

B pe3ynbrare BRIMOTHEHHUS MPAKTHYECKOTO 33JaHUS CTYICHT MTOMYYHUT MPAaKTHICCKAE HABBIKU PEIICHUS
3a/1a4 0 PacyeTy AMEKTPOEMKOCTH IMPOBOIHUKOB U KOHICHCATOPOB; PacueTy YHEPTHUH U IUNIOTHOCTH
SHEPIUH 3apsSKEHHOTO IPOBOJHMKA, KOHJICHCATOPA; 110 pacueTy JIEKTPUUECKUX IeTlel Ha OCHOBE 3aKOHOB
Owma u Jxoyns-Jlenma
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PA3JIEJI 3. JIEKTPOMATI'HUTHOE IIOJIE. IIpaBuna coequHEeHUs 3JIEMEHTOB
anexTpudeckux 1enei. Ipasuna Kupxrodda.

B pe3ynbrare BRITIOTHEHHUS MPAKTHYECKOTO 3aJaHUS CTYICHT ITOMYYUT MPAKTUICCKAE HABBIKU PEIICHUS
3a7a4 110 TpaBUIIa COSANHEHHS DIIEMEHTOB JIEKTPUUSCKON IeTH (COIPOTHUBIICHUS, SIEKTPOEMOKCTH,
HCTOYHUKH TOKA); 110 MMPUMEHEHHIO MIEPBOTO W BTOPOTO MpaBml Kupxroda i pacdera cIOKHBIX
JJIEKTPUUYECKUHN LeTIeH.
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PA3JIEJI 3. DJIEKTPOMAT'HUTHOE IIOJIE. MarautHoe nose B BakyyMme. 3akoH buo-
Cagapa-Jlamnaca.

B PE3IYJIbTATE BBIMIOJTHEHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJTYUYUT NPAKTUICCKNUEC HABBIKU PCIICHUA
3a/1a4 1O MOCTPOCHHUIO U paCUCTy BEKTOPA MarHUTHOM HWHAYKIWU C IPUMCHCHUEM NTPUHIHIIA
CyNepno3nu; NpuMEHCHHIO 3aKOHa BI/IO—CaBapa-Hannaca U pacyeTa MarHuTHBIX IoJek— apAamMoro
OECKOHEYHOTO MMPOBOAHUKA C TOKOM, B IIECHTPEC KPYI'OBOI'O TOKA; HA OCHU KPYTI'OBOI'O BUTKA C TOKOM;
BBIYUCJICHUIO MAaroiuTHOT'O ITOJIA ABUKYIICTOC 3apsja.
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PA3AEJ 3. DJIEKTPOMATI'HUTHOE IIOJIE. 3akon Amnepa. Cuna Jlopenua.

B pe3ynbrare BbINOIHEHHS IPAKTUYECKOIO 3aJaHUS CTYACHT MOJIyYUT NIPAKTUUECKUE HABBIKU IIPUMEHEHUS
3aKoHa AMIiepa 1 cuibl JIopeHIia U1 pacyeToB XapaKTePUCTHK MAarHUTHBIX ITOJICH U TPAaeKTOPHH U
XapaKTEePUCTHK JBIDKEHUS 3apsHKCHHBIX YaCTHI] B MArHUTHOM T0JI€; OAPOOHO 00CYKAaeTCsI MPUHITUIT
paboTHI yCKOpHUTETEH.

15

PA3JIEJI 3. QJIEKTPOMATHUTHOE I1OJIE. Hupkynsiuys 1 HOTOK MarHUTHOTO TOJIS.
MarHutHble CBOMCTBA BEMIECTBA. DJIEKTPOMATHUTHAS UHIYKIUS.

B PE3YIBTATE BBIMIOJTHEHUA NPAKTHYCCKOTO 3a1aHUA CTYACHT MOJIYUYUT NPAKTUICCKNE HABBIKU BBIYUCIICHUA
MarHUTHBII TOTOKA M IPUMEHEHHS TEOPEMbI O LIUPKYJISLUNA BEKTOpAa MATHUTHON MHIYKIIMH [UIs pacyeTa
XapaKTEePUCTUK MATHUTHBIX MOJIEH; pacueTy paboThl 10 MePEMEIICHHIO IPOBOIHUKA C TOKOM B MarHUTHOM
nosie. PaccmarpuBaercs agdext Xoimna
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PA3JIEJI 3. SJIEKTPOMAI'HUTHOE I10OJIE. 3akonst @apanest s UHIYKIWU U
CaMOUHIYKITUH.

B PE3YyJIbTATC BBIMIOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT NMOJTYUYUT NPAKTUYCCKNUC HABBIKU PCIICHUA
3aJa4 o NpuMEHCHHUIO 3aKOHOB CDapa,ueﬂ 3J'IeKTpOMaFHPITHOﬁ WHAYKIAU U CAMOUHAYKIUUN JJIsL
BBIYUCJICHUA 3.14.C. UHAYKIWU; IPUMCHCHHUIO ITpaBUJia Jlenna s OIPCAC/ICHUA HAIlIPpaBJICHUA
HHIAYKOUOHHOI'O TOKA; pacueTy 3.4.C. CAMOMHAYKINH, THAYKTUBHOCTH COJICHONUAA Y SHEPTUU MAarHUTHOT O
I10JIA.
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PA3AEJL 3. DJIEKTPOMAI'HUTHOE IIOJIE. DOnexktpuueckue kosiedaHus: CBOOOIHbIE
U 3aTyXarolye KojueOaHus B 3JIEKTPUUECKOM K0JIeOaTeIbHOM KOHTYPE.

B PE3YJIbTATC BBIMIOJTHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJTYYacT HaBbIK PECIICHUA 3a1a4 110
rapMOHHNYCCKHUM KOHe6aHI/IHM B DJICKTPHUUYCCKOM KOHTYPEC, UCIIOJIb3Y NOHATUA aMIUIUTYIbl, 4aCTOThI U
(ha3el koebanuii, SHeprun Kosedanuil. PaccMarprBaroTcst CBOOOIHBIC HE3aTyXalOIIKEe, CBOOOIHBIC
3aTyXalollue, BRIHYKICHHbBIC KOJIeOaH s, pACCMAaTPUBACTCS SIBJICHHUE pe30HaHCa (IO TOKY M HAIPSKCHUIO).
PaccMmatpuBaroTCs 3a1aU Ha CIIOXKEHHE DIIEKTPHIECKUX Koebanuii (Ouenus, Gpurypst JInccaxy).

18

PA3JIEJI 3. DJIEKTPOMAI'HUTHOE I1OJIE. Dnextpuyeckue KojaeOaHus:
BBIHYK/ICHHBIE KOJICOAHHSI B AJICKTPHUECKOM KOJIeOATeTbHOM KOHTYPE; PE30HAHC.

B pesyinbraTe BBINONIHEHUS [IPAKTUYECKOIO 3aJaHusl CTYACHT I10Jy4aeT HaBbIK PELICHUS 3a/1a4 110 PacueTy
OCHOBHBIX XapaKTEPUCTUK U MTOCTPOEHHUIO BEKTOPHBIX TUarpaMM TOKOB M HampspkeHuil B R, L, C-nersix
[IEPEMEHHOT0 TOKA. BBIUMCICHNIO PE30HAHCHBIX 3HAUEHUN TOKOB U HAIIPSKEHU.

19

PA3JIEJI 4. OIITUKA. DnekrpomarautHas BoiHa. Bextop YmoBa-IloiinTHHra.
ONeMEHTBI T€OMETPUUYECKON ONTHUKU

B pesynbraTte BBIOTHEHHS NPAKTHIECKOTO 3a/IaHMs CTYJEHT Oy/JIeT 03HAKOMJICH C OCHOBHBIMHU
XapaKTEPUCTHKAMU 3JIEKTPOMArHUTHBIX BOJIH U MOJYYUT HABBIKY BBIYMCICHHS CKOPOCTH, YHEPI U,
MHTEHCUBHOCTH 3JIEKTPOMATHUTHOM BOJIHBL, IOTOKA IUIOTHOCTU SHEPTUU BOJIHBL;, BEKTOpa Y MOBa-
IloiiHTHHra; 2]IEMEHTOB FEOMETPUUECKON ONITUKU

20

PA3/IEJT 4. OIITUKA. UnTepdepenius caera.

B pesynbTaTte BBITOTHEHHS NPAKTHIECKOTO 3aIaHUSI CTYICHT MOJYYHUT MPAKTHUCCKUE HABBIKH PEIICHUS
337134 10 MHTePPEPEHIINHN, XapaKTEePUCTHKAM KOTE€PEHTHBIX BOJIH; ONITHYECKUM CXEMaM IOIydeHHs
MHTep(EPEHIMOHHBIX BOJIH; HHTEP(EpEeHINN B TOHKUX IJICHKaX U KJIMHE; Konblia HeroToHa;
NpUMEHEHHEM UHTEp(EPOMETPOB.
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PA3JIEJI 4. OIITUKA. ludpaxius cera.

B pesynbrare BbINOIHEHUS IPAKTUYECKOIO 3aJaHUS CTYAECHT MOJIyYUT NIPAKTUUECKUE HABBIKU PEILICHUS
3aJ1a4 10 MCTIOJIb30BaHMIO NpuHIuNa [ foiirenca-Openens, metoaa 30H Openens, nuppaxkann Openenst Ha
MpocTeHIuX mperpanax, qudpakius @payHrodepa Ha OJHON U ABYX MIETSX.
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PA3JIEJI 4. OIITUKA. /ludpakius cBeTa Ha IEPUOTAYECKUX CTPYKTYpax.

B pe3ynbrare BHINIOTHEHUS NPAKTHUECKOTO 33JaHUS CTYAEHT MOJYYUT NPAKTUUECKHUE HABBIKU PEIICHUS
337124 10 AN(PaKIUK Ha OJHOMEPHBIX CTPYKTYPax C UCHOJIb30BaHUEM JTU(PPAKIIMOHHON PEIIETKH;
TU(PaKIIN PEHTTCHOBCKHUX JIy4el Ha KPUCTAIIMYECKON pelIeTke; IpUMEeHEeHHUIo ycnoBuil Bynega-bparra.
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PA3/IEJI 4. OIITUKA. Ilonspuzanus ceera. 3akoHsl bprocrepa u Mantoca.

B PE3YIBTATE BBIMTOJTHEHUA NPAKTHYCCKOTO 3aJaHUA CTYJCHT IOJTYYNUT MPAKTUICCKNUEC HABBIKWU PCIICHUA
3aJa4 o nojigpu3anu, UCIoJab3ys 3aKOHbI Bp}OCTepa u Masroca Ha MMpUMEPE ONTUYCCKUX CXEM,




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

COJICPIKAIHX MOJISIPOUABL; MO OMPEACICHUIO AHN30TPOIHBIX XapaKTEPUCTUK CBETA MPH MPOXOKACHUN
4yepe3 ONTHYECKUE KPHCTAIUIBI (JIBY IydepesioMIIeHHe).; 00roBapuBaeTcsi popma U CTerneHb NOsIpU3aliy
MOHOXPOMAaTHYECKUX BOJIH.
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PA3JIEJI 4. OIITUKA. Iucniepcus cBera. 3akoH byrepa-JlamGepra. 3akon Panest.

B pesynbTaTe BBIMOTHEHHUS NPAKTHIECKOTO 3aJaHUSI CTYJCHT MOJIYYIHUT MPAKTHUCCKUE HABBIKH PEIICHUS
Ka4eCTBEHHBIX 3a/1a4 110 JHUCIEPCHH, CBI3aHHBIX C IIOCTPOCHUEM X0/1a JIy9€H B Pa3HBIX ONTHYECKHX
CXeMax, a TakKe pelIasi pacueTHbIE 3a/JauH Ha onpeencHne (a3oBoil u rpynmnoBoi CKOPOCTeH BOJIH,
TMIOTJIOIIEHHIO ¥ PACCESTHUIO CBETA TIPH MPOXO0XKICHUH PA3IMYHBIX CPEJ; 3aJa4l MO HCIOIb30BaHUIO
3akoHOB byrepa-JlamGepra-bepa u Pames.
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PA3JIEJI 5. KBAHTOBAA 1 CTATUCTUYECKAS ®U3UKA. KoprryckyssipHo-
BOJIHOBOI! tyanu3m. Buemnuit poroaddexr. Iddexkr Komnrona. [laBnenue ceta

B pe3ynbraTe BHINOIHEHHUS IPAKTUYECKOTO 3aJaHUS CTYACHT MOJIYyYUT NPAKTHYECKUE HABBIKU PELICHUS
pacyUeTHBIX 3a]a4 10 3aKOHAM BHEITHero (poTodddekra, ypaBHSHHIO DHHIITEHHA, XapaKTepUCTHKAM
(otona; r3ppexty KomrToHa; maBiIeHHIO CBETA

26

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3MKA. BonHoBbIE CBOMCTBA
mukpouacTtull. Boansl ae bpoitna. [Ipunuun neonpenenennoctu I'elizenbepra

B PE3YJIbTATC BBIMIOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJTYUUT NPAKTHUUICCKUE HABBIKU PCHICHUSA
pacyeTHBIX 3aJa4 10 BOJIHOBBIM CBOMCTBAM MUKPOYACTHL, UCIIOJbL3Ys THIIOTE3Y ¢ bpoiins; npumMeHeHuo
NPUHLKITA HeomnpeeneHHocTel [ elizeHOepra
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PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA. YpaBHeHue
[Hpenunrepa s cTallMOHApHBIX cOCTOAHUN. KBaHTOBas yacTuia B 0€CKOHEYHO
rTyOOKOM OJTHOMEPHOM MOTEHIIMAILHOM siMe. TyHHenbHbIN 3P EKT. cTalMoHAPHOE
ypaBHenue lllpenunrepa nis aroma Bogopoaa. [Ipunuun [aynu

B pesynbrare BbINOIHEHHS IPAKTUYECKOIO 3aJaHUS CTYIECHT HAyUYUTCSl HA KOHKPETHBIX IIpUMepax
paccMaTpuBaTh BbIBOJBI U3 PELICHUN cTanMoHapHoro ypasHenus lIpenunrepa: bI'TIA, noTtennmanpHbix
0apbepoB, BOJOPOJONOJ00HOT0 aTOMa, paccMaTpuBasi peleHue — QyHKIMIo Diinepa, KBAHTOBbIE YUCIA,
IpaBuiIa 0TOOpa I KBAHTOBBIX MePexo010B; npuHIun [laymu

28

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKASA ®U3UKA. OcHoBbI
cTaTucTUYecKol pusuku. Pacnpenenenne MakcBenia o CKOPOCTSM U SHEPTUSIM.
Oyukuus pacupenenenus @epmu-upaka. @yHkuus pacupenenenus boze-OiiHmTeiina

B pe3synprare BRINOIHEHHUS MPAKTHYECKOTO 3aAaHUS CTYICHT yUNUTCA Ha KOHKPETHBIX MMPUMEpax pemarThb
CTaTHCTHYECKHE 3aJ]a4l Ha OCHOBE pacipeneneHui (cratiuctuk) @epmu-Zupaka u boze-DifHmTeiina,
Makxcsenna
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PA3AEJI 5. KBAHTOBAS U CTATUCTUYECKASA ®U3MKA. KBanToBas Teopus
TETIOBOTO M3nydeHus. 3akonbl Kupxroda, Credana-bonpimana, cmemenns Buna.
¢dopmyna [Inanka u ciencTsus U3 Hee

B pe3ynbrare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYICHT YYUTCS HA KOHKPETHBIX MPUMEpaXxX peniath
3aJ]a4ud 10 CIIEKTPATbHBIM XapaKTePUCTHKAM TEIJIOBOTO U3IYUYCHUS, HCIIONB3Ys 3aKOHBI Kupxroda,
Credana-bospimMana 1 3aKoHBI cMenieHns BruHa 1 cephIx Tel 1 aOCOIIOTHO YePHOE TENO0; IIO3HAKOMUTCS
¢ ucronbs3oBanneM Gopmyisl [Tranka

30

PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKASA OU3UNKA. Ousnka
noIynpoBOAHUKOB. DddexT Xomna B moTympoBOIHUKAX. 3aBUCUMOCTh KOHIICHTPAITUU




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/1
HOcHUTeNel 3apsa B MOJYIIPOBOIHUKAX OT Temreparypbl. PaboTa BbIxo/1a, KOHTaKTHAs
Pa3HOCTH MOTEHIHATIOB
B PE3YyJIbTATC BBIMIOJTHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT YUNUTCA Ha KOHKPCTHBIX MPpHUMEpPax
pacCUYUTHIBATh KOJIMYCCTBECHHBIC XapaKTCPUCTUKN COOCTBEHHOM U HpHMeCHOﬁ MIPOBOAUMOCTHU
MOJYTIPOBOAHUKOB, MPCACTABIIAA PE3YJIbTAThI TAKKE rpa(l)nqecm/l; peuiaTh 3aga4u 1Mo 3aBUCUMOCTHU
KOHIICHTPAIH HOCHTEIeH 3apsaa B HOIYIPOBOJHHUKAX OT TeMIepaTypsl; 3ddekry Xoimma; padore
BbIXOJa, KOHTaKTHOM Pa3HOCTH MOTEHIINATIOB
31 |PA3JAEJ 6. PU3NKA ATOMHOI'O AAPA U DJIEMEHTAPHBIX YACTULI. SAapo
aToma. PagroakTHBHOCTB. BU/IBI M 3aKOHBI PaIHOAKTUBHOTO U3ITYUCHHUS
B PE3YJIbTATC BBIMIOJTHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT HAYYUTCA Ha KOHKPETHBIX MpUMEpax
AHAJIU3UPOBATh COCTAB AaTOMHOT'O AApa, OIIPEACIIAA €ro XapaKTCPpUCTUKU: 3apsAd, Macca, DOHEPIUd CBA3U
HYKJIOHOB, IPUMCHUT Ha MPAKTUKE IMMOHATUA U30TOIIOB, U30TOHOB, 1/1306ap; peuiaTh 3aJa41 Ha 3aKOH
PaaroOaKTUBHOTO U3JIYyYCHU
32 |PA3JAEJL 6. PU3NKA ATOMHOI'O AAPA U DJIEMEHTAPHBIX YACTULI.
SAnepublie peakuun. Peakym sapeHoro AeJIeHNs U CHHTEe3a aTOMHBIX S/Iep,
TEPMOSIICPHAS PEaKIUs
B PE3YJIbTATC BBIMIOJTHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYJCHT HAYYUTCA Ha KOHKPETHBIX MpUMEpax
muddepeHInpoBaTh peakuy JJICHUS U CHHTE3a; 3alMChIBATh U PACCUUTHIBATH KOJIMUECTBEHHO SCPHbIC
peakiuu
4.3. CamocTosiTenbHas paboTa 00y4arommxcsl.
Ne .
Bun camocrositensHo# paboTh
/1
1 |IloaroroBka K JJaGOpaTOpHBIM paboTaM.
2 |[loxroroBka K MpakTUYECKHM 3aHSITHSM.
3 |Pabota ¢ JIEKITMOHHBIM MaTEPHATIOM.
4 (Pabota c nuTepaTypoi.
5 | IlogroroBka K MpOMEXYTOYHON aTTEeCTALUH.
6 | IlogroroBka K TeKyIeMy KOHTPOJTIO.

5. llepeueHp wu3AaHUI, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH

OCBOEHUU JUCUUIUIAHBI (MOAYJIA).

No bubnuorpaduaeckoe
Mecto noctyna
n/m ONHUCaHue
1 Cagenbes, 1. B. Kypc https://e.lanbook.com/book/142380?category=919 (aara
obmieit GpU3KKY : obpamenus: 25.01.2024). TekcT: 37eKTPOHHBIH.

yuebHoe rnocobue : B 3
tomax / U. B. CaBenbes.

— 19-e u3n., cTep. —




Canxkr-IlerepOypr :
Jlanp, 2019 — Tom 1 :
Mexanuka.
MonexynsipHast pu3uka
—2020. — 436 c. —
ISBN 978-5-8114-5539-
3.

Cagennes, U. B.
OCHOBBI TEOPETUUECKON
GU3HKY : yIEOHUK IS
By30B / U. B. CaBenbes.
— 6-e u3x., cTep. —
Cankr-IlerepOypr :
Jlans, [6.1.]. — Tom 1 :
MexaHuka.
DJIeKTpOoIMHAMHKA —
2022. — 496 c. — ISBN
978-5-8114-9042-4 (Tom
1), 978-5-8114-0618-0
(oOmmit).

https://e.lanbook.com/book/183764?category=919 (mata
obpamenus: 25.01.2024). Tekct: 37eKTPOHHBIH.

Cagenbes, U. B. Kypc
¢uzuku. B 3 1. Tom 2.
DIEKTPUYECTBO.
Konebanus 1 BOJIHBI.
BosHoBas onTuka :
y4yeOHOe TmocoOue Jyist
By30B / U. B. CaBenbes.
— 7-e u31., cTep. —
Cankr-IlerepOypr :
Jlanp, 2022. — 468 c.
— ISBN 978-5-8114-
9096-7.

https://e.lanbook.com/book/184164 (nara oOpaineHus:
25.01.2024). TexcT: 21eKTPOHHBIH.

Cagenbes, 1. B. Kypc
obmeit puzuku. B 3 T.
Tom 2. DneKTpru4ecTBO
U MarHeTusm. BOJHBL
Ontuka : yuebHoe
noco6wue st 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 (nata oOpamenus:
25.01.2024). TekcT: 271eKTPOHHBIH.

dusznka: KOHCIIEKT
JIEKI[AH 110 OOLIel

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




¢du3uKe A7 CTy 1. crier.
NUYUT, UCYTI, UDD,
WUTTOIIL, UKB u
BEUEpHETo (aKyJIbTeTa.
Y.1/C.M. Kokun;
MUUT. Kad. ®uszuka-
2.M.: MUUT, 2010. -

244 c. : ni. - bubnmorp.:

c.3.-158.44 p.

®dusuka: yued. mocodue
JUTSL CTYJI. CTICIl. U Hafp.
NYUT, UTTCY,
HIICC, UDD,
BedyepHero ¢GakyibTeTa.
Y.2. KoHCrieKT JeKumii /
C. M. Kokun, B. A.
Huxknrenko; MUNT.
Ka¢. ®duznka.M.:
MMWUT, 2013.-178c. :
a-wi. - bubnmorp.: c.
173. - 63.96 p.

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

®u3nka: KOHCIEKT
JIEKIMHU IS CTY. CIEL.
u Hanp. UYUT,
UTTCY, UTICC, N2,
Beuepnero ¢-ra. 4.3/
C. M. Kokun, B. A.
Huxknrenko; MUNT.
Ka¢. duznka.M.:
PYT(MUUT), 2017. -
256 C. : a-ui. -
bubnuorp.: c. 255. -
112.33 p.

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

Tpodumosna, T. 1.
PykoBoacTBo k
PEeLIeHMIO 3a]1a4 10
¢dusuke : yuebHOe
nocob6wue st By3oB / T.
. Tpopumosa. — 3-¢
U3/, UCTIP. U JOM. —
Mocksa : 3naTensCcTBO
IOpaiit, 2023. — 265 c.
— (Bwicmee
obpazopanue). — ISBN
978-5-9916-3429-8.

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




®usuka. Pyccko-
KUTAlCKUU CIIOBAPb.
Pu3nYeCcKue TEPMHUHBL:
s cry. cneua. UYLT,
UTTCY, UTICC/ T. C.
Kynu-3ane, 2. H.
Mammamm, C. M.
Kokun; MUUT. Kad.
®usuka. - M.: PYT
(MHUT), 2022. - 46 c. -
b. .

http://library.miit.ru/bookscatalog/upos/DC-1604.pdf (zara
obpamenus: 25.01.2024). TekcT: 3MeKTPOHHBIN.
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®dusuka: KkojeOaHus,
BOJIHBI, OTITHKA,
KBAaHTOBas MEXaHHKA,
snepHas pu3uka:
KOHCIEKT JICKIIHH JIJIsI
crya. cneu. UYLT,
HUTTCY, UIICC / C. M.
Kokun, B. A.
Huxknrenko; MUNT.
Kad. dusuka. - M.:
PYT(MUUT), 2022. -
303c.-b. 1.

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

11

®uszuka. COOpHUK 33124
Ontuka. D1eMeHTh
ATOMHOM (U3UKH U
KBAHTOBOM MEXaHHKMU:
y4eOHO-MeTO/I. mocodue
K pELICHUIO 3a/1a4 110
auct. Pusnka ais CTy.
Bcex cnen. UYUT,
UTTCY, UTICC/T. C.
Kymu-3ane, C. M.
Kokun; PYT (MUUT).
Kad. ®uzuka. - M.:
PYT(MUUT), 2017. -
90 c. - 73.60 p.

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

12

COopHUK 3a/1a4 110
nuciunae "dusuka' :
yue0. mocobue ass
cryaentoB UYUT u
NCYTD/T.B.
3axaposa, JI.M.
Kacumenxko, C.M.
Koxkun; Pen. C.M.

http://library.miit.ru/bookscatalog/2024/Kokin_Sbornik_zadach.pdf
(mata oOpamenus: 25.01.2024). TekcT: 37eKTPOHHBIH.




Kokun ; MUUT. Kad.

"®uzuka-2". - M. :
MUWUUT, 2006. - 144 c.

13 | Ipormkwus, C. C. https://urait.ru/book/mehanika-shornik-zadach-539564 (nara
Mexanuka. C60pHUK obpamenus: 25.01.2024). TekcT: 31eKTpOHHBIH.

3a/1ay : yueOHoe
nocobue st By30B / C.
C. Ilpomkun, B. A.
Camoreros, H. B.
HumeHckuii. — 2-¢ u3.
— Mockaa :

N3 natenscrBo FOpaiir,
2024, — 293 ¢. —
(Beicuiee oOpa3oBanue).
— ISBN 978-5-534-
04916-9.

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

TSt By30B / B. A.
HukepoB. — 2-¢ u3.,
nepepad. u a0, —
Mocksa : M31aTeinncTBO
IOpaiit, 2024. — 558 c.
— (Bricmiee
obpazoBanue). — ISBN
978-5-534-15950-9.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).

Hayuno-texanueckas o6ubnuorexka PYT (MUUT) (http://library.miit.ru).

OnekTpoHHo-O0ubanoTeunas cucrema JIAHbD (https://e.lanbook.com/).

O6pazoBarenbHas miatdopma FOpaiit (https://urait.ru/).

Uudopmanmonnsiii  mopran  Hayunas  snexkTtpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJUIEKIIMS U (HPOBBIX 00pa3oBaTeNbHbBIX pecypcoB
(http://window.edu.ru).

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIo
MPOTrPAaMMHOTO OOECIIEYCHHUS,, B TOM YHCIIE OTCUYECTBCHHOTO IPOM3BOJICTBA,
HEO0OXOIMMOT0 JIJIs OCBOCHHMS TUCITUTIIIUHBI (MOIYJIs).

HuTepuer-6paysep (Yandex u ap.)



Microsoft Office.

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILIECTBJICHUSI 00pa30BaTEIbHOIO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

J71st mpoBeieHust ay IMTOPHBIX 3aHITHI 1O AUCHUILIUHE (MOYJI0) « DU3HKa»
UCIIONIb3YIOTCS AYJUTOPUH, OCHAUIEHHBIE MYJbTUMEIUWHBIM O0OpPYIOBAHUEM:
MPOEKTOP, IKPaH, MEPCOHANBHBIN KOMITBIOTEP/HOYTOYK.

JlabopaTopHbie pabOThI MO TUCIUTIINHE (MOTyI0) «DU3MKa» TPOBOISATCS B
CHEHabHO 00O0PYIOBaHHBIX JA0OPATOPHUSIX C MPUMEHEHHEM HEOOXOAMMBIX
cpeacTB o0yueHus: 1a00paToOpHOTo 000py10BaHUs, 00pa3LOB Il UCCIIEI0BaHUM,
METOJUYECKUX MOCOOMI, KOMIIBIOTEPHBIX CpPEICTB 0OpabOTKM pe3yJbTaTOB
U3MEpPECHUM.

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

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

10. OueHouHbIE MATEPHUAIIBI.

OrneHOYHbBIE MaTepUaNIbl, IPUMEHSEMbIE MIPU MPOBEACHUH TPOMEKYTOUHOM
aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLICHT, IOIEHT, K.H. Kadeapbl
«Duzukan

CoracoBaHo:

Hupexrop
3aBenyrommii kahenpoit Ouznka

[Ipencenarens yaeOHO-METOINYECKOM
KOMHUCCHH

A.B. [TayTkuna

b.B. UroasaukoB

H.B. brikoB

J1.B. ITapunos



