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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstmMu OCBOCHHS TUCITUTUIMHBI (MOTyJis1) «DU3HKa SABISIOTCA:

- ¢dopmupoBaHue y oOOydYaromierocss KOMIETEHIMH JJIsi  Hay4HO-
UCCJIeIOBATENLCKOM JIEATENbHOCTH, i1 (OPMHUPOBAHUSA KOTOPBIX CTYIEHTHI
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 UCTIOIb30BAaHUEM CTaHJAPTHBIX IPOIPAMMHBIX CPEJICTB C LIETbIO
MOJyYEHUs] MaTEMAaTUYECKUX MOJEJIE MPOIecCOB U OOBbEKTOB aBTOMATH3aLUHU U
yIpAaBJICHUS]; TOATOTABIMBATEH JJAHHBIE U COCTAaBJISATH 0030pbI, pedeparsl, OTUETHI,
Hay4YHbIC MyOJMKAIMM U JOKIaAbl Ha HAyYHBIX KOH(PEPEHLHUAX W CEeMUHapax,
y4acTBOBaTh BO BHEJIPECHUH PE3YJITATOB HCCIEAOBAHNN U pa3pabOTOK;

- U3y4eHue (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

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

3amauyaMu JUCHUTUIMHBL (MOYJIs1) « DU3HKaY SBISIOTCS:

- U3y4eHue (PU3MYECKUX 3aKOHOB OKPYXAIOIIEr0 MUpPAa B HUX E€IUHCTBE U
B3aUMOCBSI3H;

- oBiageHue (yHIAaMEHTAJIbHBIMU TPUHIIMIAMA W METOJaMU PEIICHHS
HAyYHO-TEXHUUYECKUX 3a/1a4;

- hOopMUPOBaHNE HABBHIKOB 10 MPUMEHEHHIO MOJIOKEHUN (PyHIaMEHTATBHOM
GU3HKKM K TPaMOTHOMY HAyYHOMY aHaJIM3y CUTYallWid, ¢ KOTOPBIMU HUHXKEHEPY
MPUXOAUTCS CTAIKMBATHCS MIPU CO3IaHUHM HOBOM TEXHHUKHU U HOBBIX TEXHOJIOTHUH;

- OCBOEHHE OCHOBHBIX (PU3UUECKHUX TEOPHIA, TO3BOJISIOIIUX OMUCATH SIBJICHUS
B IIPUPOJIE, U MPEIEIIOB NIPUMEHUMOCTH 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,

- TOCTpOeHHEe TpoYHOU 0a3bl ((PpyHmaMeHTa) MOCIEAYIOmEro oOydeHus B
MarucTparype, aCnupaHType;

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

2. [Inanupyemblie pe3yabTaThl 00yUeHUS MO0 AUCHUILTHHE (MOIYIIO).



Ilepeuenp  (opMUpPYEMBIX pPE3yJbTaTOB OCBOECHMSI 00pa30BaTEIbHOM
porpamMmsbl (KOMIIETEHLIU) B PE3yJIbTaTe 00yUYEHUs 110 AUCUMILTMHE (MOLYIIO):

OIIK-2 - CniocoOeH nmpuUMEHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)KCHEPHbIE
3HAHUS, aHATUTHIECKUE METOIbI B TIPOGECCHOHATBLHON ACSITEIbHOCTH;

OIIK-3 - CniocoOGeH npoBOAUTH U3MEPEHUs U HAOIOAeH ], 00padaThIBaTh U
MIPEACTABISTH SKCIIEPUMEHTAIBHBIC JaHHBIC.

OO0y4eHue 1o JUCUUILIUHE (MOAYJII0) MPENOIaraeT, YTo MO €ro pe3yJibTaTam
oOydaroruiicst Oyner:

3HaTh:

(bU3HYECKYIO CYIIHOCTh SIBICHUHN U TIPOIIECCOB;

OCHOBHbIE (PU3MYECKHE 3aKOHBI M MOJENTW JUIsl peIlleHus 3aJad B
po¢heCCUOHATIBHOU JIEATEIIbHOCTH.

Ymern:

AHAJIM3UPOBATh TOCTABJICHHBIE WHXKEHEPHBIE 33a4d C HCIOJIb30BAHUEM
METOJIOB €CTECTBEHHBIX HAYK;

CTaBUTh U peIlIaTh WHXKEHEPHBbIE M HAYYHO-TEXHHUYECKHE 3a/ladyu B cdepe
cBoell mpodeccuOHATbHOM  JIEATENTbHOCTH M HOBBIX  MEXKIUCIUTMHAPHBIX
HaIpaBJICHUM.

Baagern:

HAaBBIKAMH HM3MEPEHUN KOJUYCCTBEHHBIX XaPAKTEPUCTHK HCCICAYEMBIX
0O0BEKTOB U SIBJICHMI;

HaBBIKAMH HCTIOJB30BAaHMSI MATEMAaTHYECKOTO aHaIW3a M MOJICTUPOBAHMS
Ipy  AJITOPUTMHU3ANMK  HWHXXCHEPHBIX  (MPEeAMETHO-IPOPMIBHBIX) 3a1ad ¢
WCIIOJIb30BAaHUEM E€CTECTBEHHOHAYYHBIX, MAaTEMAaTHUYCCKUX M TEXHOJIOTHYECKHUX
MOJETICH.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYJIS).

OO6mast TPYJIOEMKOCTh AUCIUILIMHBI (Moayssi) coctaBisier 9 3.e. (324
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem paucuMmuidHbL (Moayisi) B (opMe KOHTAKTHOW paboThI
oOydaromuxcss €  TeJIarorH4eckKuMu  paboTHUKaMu W (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peann3anun o0pa3oBaTebHON MporpaMMbl Ha MHBIX YCIOBHSX,
IIPU NPOBEJCHUHN YUYEOHBIX 3aHATHIL:



KonngectBo yacos
Tun y4eOHbBIX 3aHATHN Cemectp
Bceero

Nel | Ne2

KonrakTHas paboTa Ipu NpoBeIeHNN yUeOHBIX 3aHATHI (BCEro): 144 72 72
B tom uucne:

3aHATHS JCKIUOHHOTO THIIA 64 32 32

3aHATHS CEMUHAPCKOTO TUTIA 80 40 40

3.3. O06beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYaroOlmIUXCS C
NeTarOTHIECKUMH paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJICKAEMbBIMH K peaTH3aIiu
o0pa3oBaTeNbHON MpOTpaMMbl HAa HWHBIX yCIIOBUSX, TMPU TPOBEIACHHUU
MIPOMEKYTOUYHOM aTTecTalu cocrapiisgeT 180 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHuH 0 HHAUBUAYAJIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEM NUCIUIUIMHBI (MOIYs1) MOXKET OBITh peaiu30BaH
HOJIHOCTBHIO B (hOpME CaMOCTOATEIbHON pabOThl 00yUarOIIMXCs, a TaKkKe B opme
KOHTAaKTHOM pabOThl 00YyYalOIIUXCsl C MEAArorHuecKuMu paOOTHUKaMU U (WIIH)
JUIAMH, TIPUBIIEKAEMBIMH K peaiM3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU MPOBEJECHUU IPOMEKYTOUHOMN aTTECTALIMH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE

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

PaccmarpuBaembie BOIPOCHL:

- IPEeAMET U 3a1a4uk HU3UKHY;

- u3HUecKue TEOPUU U MPEALITbl UX TPUMEHHUMOCTH;

- MECTO IKCTIEPHMEHTA B (hH3HKeE,

- OIIMOKHU UMEPEHUH, METOAbI 00pabOTKH Pe3yIbTaTOB M3MEPEHU;
- METO/IbI IOCTPOECHMUS TPAHKOB 110 pe3ysbTaTaM U3MEPEHUI.

2 |PA3JIEJ 1. MEXAHUKA Tema 2. KuaeMatnka mocTynaTeIbHOTO JIBHKCHHUS

PaCCManHBaGMLIC BOIPOCHI:

- KUHEMAaTHUKa: OCHOBHBIE IIOHATHS, CUCTEMBI OTCYETA;
- IBUJKEHUE 10 IPSAMOM: CPEHSS CKOPOCTb U CPEIHEE YCKOPEHMUE;

- MTHOBEHHAS JIMHEHHAs CKOPOCTh, MTHOBEHHOE JTMHEHHOE YCKOpEeHHe, (PU3HMIECKUN CMBICI POU3BOIHOM;
- IPOHACHHBIN MyTh KaK HHTETPAJI OT CKOPOCTH, (GPU3NUECKUI CMBICT HHTETpaa;

- YPaBHEHMsI KHHEMATUKU PABHOIIEPEMEHHOTO JIBUYKEHUE 110 TIPSAMOI.

3 [PA3JIEJI 1. MEXAHUMKA Tema 3. Kunematnka mpocTpaHCTBEHHOTO M BpaIaTeIbHOTO

JABHKCHUA
PaccmarpuBaeMble BONIPOCHL:
- IPOCTPAaHCTBEHHOE (KPUBOJIMHEHHOE) ABMIKEHUE TOUKH;
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- CTENEHU CBOOOIBI;

- HCIIOJIb30BAaHKE BEKTOPOB B (DH3HKE;

- TIOJIOKEHHE, PAANYC-BEKTOP, CKOPOCTh U YCKOPEHHE KaK BEKTOPHI;

- HOPMaJIbHOE U TaHTE€HIMAJIbHOE YCKOPEHHUE;

- OCHOBHBIE YPaBHEHUS] KHHEMATHKH [IOCTYNATEIbHOTO ABIKCHMUS;

- KHHEMaTHKa BpallaTeJIbHOTO ABUKEHUS: MTHOBEHHAs YIJIOBasg CKOPOCTh U MTHOBEHHOE yTJIOBOE
YCKOpPEHHUE, UX CBA3b C IMHEWHON CKOPOCTBIO U YCKOPEHUEM;

- IOHATHE AKCHAIIBHOTO BEKTOPA;

- ypaBHEHH KHHEMATHKU PAaBHOIIEPEMEHHOTO BPAIIICHUS.

PA3JIEJI 1. MEXAHUKA Tema 4. 3akoH cOXpaHEHUs] UMITYJIbCA

PaccmarpuBaembie BOIIPOCHL:

- MHEpLHAJIbHBIE CUCTEMBI OTCUeTa U MepBhIi 3akoH HpioTOHA;
- BTOpoi 3akoH Hbl0TOHa,

- Macca, UMITyJIbC, CUJIa;

- YpaBHEHHE AMHAMHUKH IBHKCHUS MaTEPUAIBHON TOUKHY;

- TpeTuii 3akoH HproTOHA;

- 3aKOH COXPaHEHUs UMITyJIbCa U1 MaTepHaabHON TOUKH;

- LIEHTP MacC CUCTEMBI MaTEPHAIBHBIX TOYEK;

- 3aKOH COXPaHEHHUs UMITyJIbCa U1 CUCTEMBI MaTepPHaIbHBIX TOYEK;
- CHJIa YIIPYTOro CXKaTHA NPYKUHBI;

- 3aKOH BceMHpHOro TAroTeHus;

- LIGHTP TSDKECTH;

- CWJIBI TPEHHUS U COTPOTUBIICHUS.

PA3JIEJI 1. MEXAHUNKA Tewma 5. 3ak0oH coXpaHEHHsI MEXaHUYECKOW DHEPTUHU
PaccmarpuBaembie BOIIPOCHL:

- paboTa nepeMeHHOM CHJIb;

- MOIITHOCTB;

- KHHETHUYEeCKast HEPTHs MaTepHaIbHOM TOUKH;

- T0JIEe CHJI;

- KOHCEPBAaTHBHBIC 1 HEKOHCEPBATHBHBIE CHIIBL, TIPIMEPBI;

- (husnueckuil CMBICI KPUBOJIMHEHHOTO HHTETpaa;

- IOTEHIIUAJIbHAS SHEPTHSI;

- IOTEHI[UAJIbHAS SHEPTHS B TI0JI€ CUIT TSDKECTH;

- IiepBasi, BTOpasi U TPEThsl KOCMUYECKUE CKOPOCTH;

- IOTEHIUAJIbHAS SHEPTHUS YIIPYTo J1epOPMUPOBAHHON TIPYIKUHbI;

- 3aKOH COXpaHEHHMs TTOJIHOH MeXaHWMIECKOH 3HEPTHH B M0JI€ TOTEHIMAIBHBIX CHIL;
- CBSI3b MEXJy CWJION U NOTEHLUAIILHON YHEPruUeil.

PA3JIEJI 1. MEXAHUKA Tema 6. [IBuxeHne B HEMHEPIIUATBHBIX CHCTEMax OTCUeTa
PaccMarpuBaeMble BOIIPOCHL:

- IPUHIUI OTHOCHUTEIBHOCTH U ITpeoOpa3oBanus [ ammmes;

- HCUHCPIHAJIbHBIC CUCTEMBI OTCUCTA,

- CUJIbI THCPIUH,

- IIGHTPOOEKHASI CHJIA;

- IPUMEPBI CUJI HHEPLIMK B TPAHCIIOPTHBIX CUCTEMAX.

PA3JIEJI 1. MEXAHUKA Tema 7. DnemMeHTbI peIsTUBUCTCKON MEXaHUKU

PaccmarpuBaeMble BOIPOCHL:

- IOCTyJNaThl DMHIITENHa;

- IPOCTPAHCTBO U BpPEMS;

- COKpAIl[CHUE JUTMHBI ¥ 3aMEIJICHIE BPEMEHN B IBIKYIIUXCS CUCTEMAaX OTCUETa;
- OTHOCHUTEJIBHOCTD OJJHOBPEMEHHOCTH;

- mpeoOpazosanus JlopeHia;
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- PEIAATUBUCTCKUI UMITYJIbC;
- B3aUMOCBA3b MAaCChbl U SHEPTUH,
- OKCIICPUMCHTAJIbHBIC MOATBCPIKACHU A CHeHHaﬂLHOﬁ TCOPUU OTHOCUTCIILHOCTU (CTO)
8 |PA3JEJI 1. MEXAHUWKA Tewma 8. Jlunamuka BpamaTeJIbHOTO IBH)KCHHS TBEPJIOTO Tela

PaccmarpuBaembie BOIIPOCHL:

- MOMEHT MHEPIIH;

- reopema Llltelinepa;

- MOMEHT CHIIBI;

- MOMEHT MMITYJIbCa;

- OCHOBHOH 3aKOH JMHAMHKH BPAIATEIbHOTO JBIDKCHHS B CIydae CHCTEMbI TOUEK U B CIIydae TBEPAOTO
Tena;

- KHHCTHUYCCKas SOHEPIrusd TEJia IIPpHU BpallaTCIIbHOM JABUKCHUU,
- 3aKOH COXpaHCHUA MOMCHTA UMITYJIbCa,

- CUJia TPCHUA KaYCHUS,

- IOHATHE O THPOCKOIAX;

- IOHATHE O CI0)KHOM JIBH)KEHHH TBEPJOTO Tela.

PA3JIEJI 1. MEXAHUKA Tema 9. Yrpyrue cBoiicTBa TBEPABIX U KUJKUX CPE
PaCCManI/IBaeMBIC BOIPOCHI:

- yOpyTue HanpsDKCHUS U JeOpPManii B TBEPIIOM Telle;

- 3aK0H ['yka;

- MmoayJib FOHra;

- ko3¢ ¢urment [lyaccona;

- o011IMe CBOMCTBA KUAKOCTEH U ra30B;

- CTaHlUOHAPHOC TECYCHUE H}I@&HLHOﬁ KHUJIKOCTHU,

- YPaBHEHHE HEIIPEPHIBHOCTH;

- ypaBHeHue bepuyiu.

10

PA3JIEJT 1. MEXAHHKA Tema 10. Mexaandeckue KojieO0aHus

PaccmarprBaeMbie BOTIPOCHL:

- TIEPUOINIECKUE TIPOIIECCHI;

- TApMOHUYECKHUE KOJIeOaHMsI,

- MasITHUKH,

- YypaBHEHHE CBOOOTHBIX HE3aTyXaIOIINX MEXaHUIECKUI KOJIeOaHUI U ero pelIeHHE;
- aMIUIMTY]a, 9acToTa u (a3a KosedaHui;

- Heprus KojebaHuii;

- YpaBHEHHE CBOOOTHBIX 3aTyXAIOIINX MEXaHMUSCKUHN KOICOaHHH 1 €ro pelieHue;

- XapaKTEePUCTHKH 3aTyXaIOIKX KOJIeOaHUH;

- IPUMEPHI KoJIeOATETFHBIX CUCTEM B MEXAHUKE U TEXHUKE.

11

PA3JIEJI 1. MEXAHUKA Tema 11. Mexaandeckoe BoJIHOBOE JABMkKeHUE. DDPeKT

Hormuiepa

PaccmarpuBaembie BOIPOCHL:

- BOJIHOBOE JIBIJKCHUE;

- IUIOCKasi TApMOHHYECKas BOJIHA,;

- IIOHSTHE O NPOIOJIBHBIX U TOIEPEYHBIX BOJIHAX;

- JIMHa BOJIHBI, BOJIHOBOE YHCIIO, (pa30Bask CKOPOCTH;

- YpaBHEHHE BOJIHBI;

- OIHOMEPHOE BOJTHOBOE YPaBHEHHUE;

- YIpyTHe BOJIHBI B T'a3ax )HUIKOCTAX U TBEP/BIX TEJaX;
- 3JIEMEHTHI aKyCTHKH;

- 3¢ ekt Jlomrepa.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

12

PA3AEJI 2. MOJIEKVYJIAAPHAA ®U3UKA U TEPMOJNHAMMUKA Tema 12.

MOHCKyanHO'KI/IHeTI/I‘IGCKaﬂ TEOpHs ra3oB
PaccmarpuBaembie BOIIPOCHL:

- HJcaJbHbIN Ira3;

- TeMIiepaTypa ¥ BHYTPEHHSSI SHEPT U ra3a;

- OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKOI TeopHH;

- YpaBHEHHE COCTOSIHUSI HACAIBHOTO ra3a;

- THIIOTE3a O PABHOPACHPEICIICHUN SHEPTUH 10 CTEHEHSIM CBOOOIBI;
- bapometpraeckas popMyina u pacupenencane bomsmana.

13

PA3AEJI 2. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJNHAMMUKA Tewma 13. [lepsoe

Ha4daJIO TCpPpMOIAUMHAMHKHA

PaccmaTtpuBaeMble BOIIPOCHI:

- mapameTpsl ¥ PYHKIUH COCTOSHUS;

- TEpMOJIMHAMUYECKOE PaBHOBECUE U TEMIIEPATYpa;

- KBa3UCTAaTHYECKHUE MPOIIECCHI;

- N30XOPHBIN, N300apHBIA, H30TEPMUIECKUI POLIECCHI;

- IEpBOE HAYAJIO TEPMOJHMHAMHKH;

- N3MECHEHNE BHYTPEHHEH 3HEpTruy, paboTa rasa;

- TETIIIOEMKOCTB;

- TETIIOEMKOCTH TIPH TIOCTOSTHHOM JIaBJICHHU B 00BEME;

- MOJIsIpHad U YACJIbHAA TCIJIOEMKOCTH,

- ypaBHeHHe (Teopema) Maiiepa;

- aguabaTHYCCKHIA POIIEeCC;

- IOJINTPONINYECKUH TIporiecc (IIPOIece ¢ IMOCTOSHHOM TEII0EMKOCTBIO);

- IMarpaMMbl TEPMOJIMHAMHYECKUX IIPOLIECCOB B KOOPAMHATAX JaBlIeHHE — 00beM;
- IOHATHE 00 OTKPBITHIX TEPMOAMHAMUYECKUX CUCTEMax, XHMHUECKHH MTOTCHINAIT.

14

PA3AEJ 2. MOJIEKYJIIPHAA ®U3UKA U TEPMOJNHAMMUKA Tewma 14. Bropoe

Ha4YaJIo TCpMOANHAMHKHN

PaccmaTpuBaemble BOIIPOCHI:

- IpeoOpa3oBaHKe TEIUIOTH B MEXaHUYECKYIO PaboTy;

- oOpaTiMble 1 HEOOpaTHMBbIE IPOLIECCHI;

- TEIUIOBBIC MAIIMHBI ¥ UX KO3((UITHEHT IOJIe3HOTO eHCTBUS;

- IPUMEPHI TEIUIOBBIX MAIIHH;

- nuki Kapno u ero ko3 duitnent nonesHoro neiicTus;

- BTOpPOE HA4aJI0 TEPMOANHAMHKH;

- SHTPOIHS;

- IOHSTHE O CTAaTUCTUYECKOM TOJIKOBAaHUHM 3HTPOINH, popMyia bospliMana, cTpena BpeMeHH;
- IUarpaMMsbl TEPMOJUHAMUYECKHX IIPOLECCOB B KOOPAMHATAX TEMIEPaTypa — SHTPOIHS.

15

PA3AEJI 2. MOJIEKVYJIAAPHASA ®U3UKA U TEPMOJINHAMMUMKA Tewma 15.

®a30BbIE IPEBPALICHUS

PaccmarpuBaembie BOIPOCHL:

- YpaBHEHHE COCTOSHHUS PEabHOTO Ta3a;

- B3aMMO/ICHCTBHE MEXIY MOJIEKYIaMu;

- puznueckoe npezacrabiieHne 0 GpazoBbIX MEPEXOAAX;

- ypaBHeHue Knaneiipona-Knaysuyca;

- KOJINUECTBEHHBIE XapaKTEePUCTHKH (ha30BbIX MEPeXo/10B (yAesIbHas TEIUIOTa IJIaBICHUs,
napooOpa3zoBaHusl, ¥ APYyTrHe);

- (hazoBbIe Epex 0Bl IEPBOIO M BTOPOTO POJia, NPUMEPHI;
- a30BBIC TUATPAMMBI;

- TpOWHas TOYKA.




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

16

PA3AEJI 2. MOJIEKVYJIAAPHAA ®U3UKA U TEPMOJINHAMMUMKA Tema 16.

Al"pel"aTHBIe COCTOAHHA BCUICCTBA

PaccmarpuBaembie BOIIPOCHL:

- IOHSATHE O CTPOEHHUHU KUJKOCTHU, IEPECKOKU 1 BPEMEHA OCEATION KU3HU MOJIEKYJI;
- CTPYKTypa TBEPABIX Tell, aMOp(HBIE M KPUCTAIIIMYECKUE TBEPAbIE TEa;

- KPUCTAJUINYECKas PeIIeTKa;

- 3aBUCHMOCTH CBONCTB BEIIECTBA OT THIIA KPUCTAIIHIECKON PEIICTKH;

- IOHATHE O JIe(eKTaxX KPUCTAIIHIECKON PEIICTKH.

17

PA3/IEJI 3. DJIEKTPOMAI'HUTHOE I1OJIE Tema 17. Dnextpudeckoe noJjie B

BaKyyMe

PaccmarpuBaembie BOIIPOCHL:

- 3ak0oH Kynona;

- HaIIPSHKEHHOCTD AJIEKTPOCTATHUECKOTO MOJIS;

- CUJIOBBIC JIMHUH,

- IPUHIIMII CYIIEPIIO3UIINH,

- paboTa 1o IepeMEeIeHHUIO 3apsia, MOTCHIINATIbHAS SHEPT U OIS
- MOTCHIIUAT AIEKTPUIECKOTO ITOJIS;

- JIEKTPUUYECKOE 0TI AUTIOJS;

- TUIIOJIb BO BHEIITHEM 3JIEKTPUYECKOM IIOJIE.

18

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

HaIPAKCHHOCTH JICKTPHUYCCKOI'O ITOJIA

PaccmaTtpuBaeMble BOIIPOCHI:

- TeOpeMa O LUPKYJISALMUA HAIPSHKEHHOCTH JIEKTPUYECKOTO T10JIS;

- CBSI3b HAIPSKEHHOCTU U IIOTEHIUAJIA.

- SKBHUIIOTEHIMAIbHbIE IOBEPXHOCTHY;

- IOTOK BEKTOPHOT'O TI0JIS U €T0 (PM3UIECKUH CMBICT;

- reopema ["aycca B uHTEerpansHoi Gopme;

- IpUMEHEHNe TeopeMsl ['aycca A pacueTa Hanps>KEHHOCTEH ANEKTPUYECKHX MOJIEH.

19

PA3JIEJI 3. SJIEKTPOMAT'HUTHOE ITIOJIE Tema 19. Dnektpuueckoe mnojie B

AUDJICKTPUKE

PaccmarpuBaembie BOIPOCHL:

- MOJISIPU3ALHSl TUAJIEKTPUKOB, MEXaHU3MBbI MOJSIPH3aLUH;

- BEKTOP AJIEKTPHUUYECKOTO CMEUIeHHs! (MHAYKIHS 3JICKTPUIECKOTO T10JIs);
- TeopemMa ["aycca JuIst 9JIeKTPOCTaTUYECKOTO MOJIS B IHAJICKTPUKE;

- IMJIEKTPUYECKast HPOHUIIAEMOCTD BEIIECTBA;

- QJIEKTPUUYECKOE T10JI€ B OHOPOIHOM JANDIIEKTPHKE;

- IOHATHE 00 BIIEKTPETaX M CETHETOIICKTPUKAX;

- IOHSITHE O Tbe303(pdeKTe.

20

PA3AEJI 3. DJIEKTPOMATI'HUTHOE IIOJIE Tema 20. ITpoBOAHUMKY B 3JIEKTPUYECKOM

IIOJIC

PaccmarpuBaembie BOIPOCHL:

- IPOBOJIHUKU B 3JIEKTPHUUECKOM MOJIE;

- 3JIEKTPOEMKOCTb IIPOBOJHHUKOB U KOHIEHCATOPOB;

- 3JIEKTPOEMKOCTb IIpU MapauIeIbHOM U TOCIE0BATEIbHOM COETUHEHUSX KOHIEHCATOPOB;
- DHEeprus 3apsHDKEHHOT0 MPOBOJHUKA, KOHJEHCATOPA;

- DHEPrUs MEKTPUUECKOTO MO,

- 00bEMHas NIOTHOCT SHEPTUH INEKTPUIECKOTO MOJIS.

21

PA3AEJI 3. DJIEKTPOMATI'HUTHOE IIOJIE Tema 21. ITocTosiHHBIN TOK

PaccMaTprBaeMble BOTIPOCHI:
- CWJIa TOKA, MJIOTHOCTh TOKA;




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- ypaBHEHHE HENPEPbIBHOCTH VIS INIOTHOCTH TOKA;

- 3akoH OMa B MHTETrpasibHOH (hopMe s OJTHOPOTHOTO y4yacTKa LeTIH;

- QJIEKTPUUYECKOE CONPOTUBIICHHE;

- 3akoH Oma B muddepenumansHoit hopme;

- 3akoH [[xoynsa-Jlenna;

- JIEKTPOJBIDKYIIIAS CHJIA HICTOYHUKA TOKA;

- 3axoH OMa JUIs HEOAHOPOJHOTO YIacTKa LeIH;

- IpaBMJIa COSAUHEHHMS JJICMEHTOB JIEKTPHYECKOH LenH (COPOTUBIICHNS, HCTOYHUKH TOKA);
- mpaswia Kupxroga.

22

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

PaccmarpuBaembie BOIIPOCHL:

- UICTOYHUKHM MarHUTHOTO I0JIS;

- MarHUTHBI MOMEHT KPYTOBOTO TOKa;

- BEKTOp MarHUTHOM MHAYKIUH;

- IPUHLIUI CYNEePIIO3UIIH;

- CWJIOBBIE JINHUW MarHUTHOTO TI0JIS;

- 3akoH buo-Casapa-Jlannaca,

- MarHATHOE TI0JI€ IPSIMOTO TOKA, MAarHUTHOE TI0JIE B [IEHTPE KPYTOBOTO TOKa;
- MAarHUTHOE TI0JI€ JABIKYIIETOCS 3apsa;

- 3aKOH Amriepa;

- CHJIa B3aMMOAEHCTBUS BYX MPSAMBIX HapaUICIbHBIX IPOBOJHUKOB;
- cuna Jlopenna;

- IBI)KEHHUE 3apsSUKEHHBIX YaCTHUI] B MATHUTHOM I10JIE;

- YCKOPHUTENH 3apsDKEHHBIX YaCTHII.

23

PA3JIEJI 3. QJIEKTPOMAT'HUTHOE IIOJIE Tema 23. Llupkynsanus 1 IOTOK

MAar"HuTHOTO I10JIA

PaccmarpuBaembie BONPOCHL:

- TeOpeMa O LUPKYJIALHMHA BEKTOpa MArHUTHOM MHAYKLIUU;

- IpUMEPLI IPUMEHEHUS TEOPEMBIL;

- BUXPEBOI1 XapaKTep MarHUTHBIX IOJIEH;

- MarHUTHBIN TTOTOK;

- Teopema ["aycca a1 MarHuTHOTO TOJIf;

- paboTa 1o nepeMeneHHI0 IPOBOJHUKA C TOKOM B MarHUTHOM IIOJIE.

24

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

BCIIECTBA

PaccmaTprBaemble BOIIPOCHL:

- a¢dexr Xora;

- HAMarHU4eHUE MarHETUKOB;

- HalPSHKEHHOCTh MarHUTHOTO TTOJIS;
- MarHATHASI TPOHHUIIAEMOCTH;

- Kaccu(UKaIys MarHETHKOB;

- peppoMarHeTH3M.

25

PA3JIEJI 3. DJIEKTPOMATHUTHOE I1OJIE Tema 25. DnektpoMarHuTHast HHAYKLIUS

PaccmaTprBaemble BOIIPOCHL:

- SIBJIGHHUE JIEKTPOMAarHUTHOM MHIYKIUH, 3aKkoH Papanes;

- npaBuio JleHua;

- BUXpeBbIe TOKH (TokH PyKo);

- CAaMOMHIYKIIHS;

- 3akoH Dapajes A1 CAMOMHAYKIINH;

- HHIYKTUBHOCTb COJICHOH/[IA;

- 9KCTPATOKH CAMOWHAYKIINH NIPH 3aMbIKAHUH U Pa3MbIKaHWH LETIN;




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1
- SIBJICHUE B3aMMHOW MHIYKIHUH, TPAaHCHOPMATOD;
- QHEPTUsl MATHUTHOT'O MOJIS;
- TOK CMCLICHHUS;
- cucTeMa ypaBHeHHI MakcBeluia B HHTEIPalbHO# hopMe U HH3HUECKHI CMBICT BXO/SIINX B Hee
YPaBHEHUM.
26 |PA3JIEJI 3. OJIEKTPOMAI'HUTHOE I1OJIE Tema 26. DaexkTpudeckue KojieOaHus
PaccmarprBaeMbIe BOIIPOCHL:
- cBOOOIHBIC U 3aTyXaloMIKe KOJIeOaHuUs B AIEKTPHUECKOM KOJIebaTenbHOM KOHTYPE;
- ypaBHEHHE BBIHYKCHHBIX KOJICOaHUH B JJIEKTPUUSCKOM KOJIEOATEIFHOM KOHTYPE M er0 pelIeHHE;
- PE30HAHC I10 TOKY U HaNpPsHKEHHIO;
- IOHATHE O CIOXKEHHHU KoneGanuii (OueHus, purypst Jluccaxy);
- IIEPEMEHHBIN TOK.
27 [PA3JIEJI 4. OIITUKA Tema 27. DnekTpoMarnuTHas BOJIHA
PaccmaTtpuBaeMble BOIIPOCHI:
- QJIEKTPOMArHUTHBIC BOJIHBI KaK CIICICTBUS U3 ypaBHEHUH MakcBenia;
- onbITHI ['epia;
- [IKaJIa YJICKTPOMArHUTHBIX BOJIH;
- CKOPOCTb, SHEPTHsl, HHTCHCUBHOCTB JICKTPOMArHUTHOH BOJIHBI;
- INIOTHOCTP TIOTOKA SHEPTHHU JIEKTPOMArHUTHOM BOJHBI, BeKTOp YMoBa-IloiHTHHTa;
- BIIEMEHTHI TEOMETPUIECKOM ONITHKH;
- [IOJIHOE BHYTPEHHEE OTPaXKCHHUE.
28 (PA3JIEJI 4. OIITUKA Tema 28. Untepdepenius cpera
PaccmaTtpuBaeMble BOIIPOCHI:
- KOTEPEHTHOCTh BOJIH;
- uHTepdepeHus BOJH;
- CTOSIYHE BOJIHBI;
- uHTep(EpeHINs CBETA;
- CXeMBI IOy YeHHUs HHTephepeHIMOHHON KapTiHBI (MeTox FOHra, 3epkana Openens, Ounpusma
Openens);
- nHTep(EePEHIHs B TOHKUX IIJICHKAX U B KJIMHE,;
- xosiblia HeroToHa;
- I/IHTep(bepOMeTpLI, IMPUMEHCHUE I/IHTepq)epeHL[I/II/I.
29 |PA3JIEJI 4. OIITUKA Tema 29. ludpakuus ceta
PaccmarprBaeMble BOIIPOCHI:
- OHATHE O JU(PPAKIIMH HEKTPOMATHUTHBIX BOJIH;
- npuHuun ['toiirenca-®Openens;
- MeToJ 30H PpeHens;
- mudpaxuust OpeHens Ha IPOCTEHIIUX MPerpaaax;
- 30HHAsI IUTACTHHKA.
30 [PA3JIEJI 4. OIITUKA Tema 30. [ludpakuus cBeTa Ha MEPUOIUIECKUX CTPYKTYpax
PaccmarpuBaembie BOIPOCHL:
- mudpaxuust OpayHrodepa Ha OJHON U IBYX IIEISX;
- Iu(paKIHOHHAS PEIIeTKa;
- mpencTaBieHue O roiorpaduu;
- Iudpakuus peHTICHOBCKUX JIy4eil Ha KpUCTaJUTHYECKOH peréTke, ycnosue Bymbga-bparra.
31 [PA3JIEJI 4. OIITUKA Tewma 31. ITonspu3amus cBeTa

PaccmarpuBaembie BOIPOCHL:

- mossipu3anys, popMa M CTEHeHb NOIPU3AIIE MOHOXPOMATHIESCKHUX BOJH;
- TIOJTyYeHHE U aHAIN3 JTMHEHHO-TIOISIPU30BAHHOTO CBETA, TIOJSIPOHIBI;

- 3akoH bprocrepa;

- 3aKk0H Maoca;
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- IBYJIy4YeTIPETIOMIICHHE B KPHCTaUIaX (ONTHYECKAsk aHU30TPOIIHNS);
- IpUMEpPHI IPUMEHEHU OJIIPU3ALIUYI B HAYKe U TEXHUKE.

32

PA3JIEJI 4. OIITUKA Tema 32. lucnepcus cBeta

PaccmarpuBaembie BOIIPOCHL:

- TUCTIEPCHUS CBETA;

- JJIEKTPOHHAS TEOPHSI AUCIIEPCHU CBETA;

- (hazoBas ¥ rpyMNIIOBast CKOPOCTH BOJIH;

- TIOTJIOIEHHE M PACCESHHUE CBETa,;

- 3akoH byrepa-Jlambepra;

- 3aK0H Panes;

- 3JIEMEHTBI TEOPUH ONTUYECKUX UHCTPYMEHTOB.

33

PA3JIEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3NKA Tema 33.

KopnyckynsipHO-BOTHOBOU Tyallu3m
PaccmaTtpuBaeMble BOIIPOCHI:

- apagoKCHl KIacCHYecKol (QU3HKH;

- BHEITHUN (oTod(hDeKT;

- ypaBHeHHe DUHIITeHA 171 PoTOdPPeKTa;
- UMITYJIbC (POTOHA;

- a¢ppext KomrroHa;

- IIaBJICHUE CBeTa, OIbITHI JleOenena.

34

PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UKA Tema 34. BoiaHoBble

CBOMCTBaA MHUKpPOYaCTUIL

PaccmaTtpuBaeMble BOIIPOCHI:

- onbITHI J|3BUCCOHa U J[>kepmepa;

- runoresa Jie bpoiins;

- mudpaKIus MUKPOYaCTHII;

- IpUHIMN HeonpeneneHHocTH [ eiizenbepra.

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

- ypaBHeHue Ipeaunrepa aJist CTallMOHAPHBIX COCTOSHUM;

- IBUKEHHE CBOOOTHOM MUKPOYACTHIIB.

35

PA3JIEJI 5. KBAHTOBAS U CTATUCTUYECKAS ®U3NKA Tema 35.

MHKquaCTHHa B IIOTCHIIUAJIBHOM IIOJIC

PaccmaTprBaemble BOIIPOCHI:

- KBaHTOBasI YaCTHIa B OECKOHEYHO TITyOOKOI 0JTHOMEPHOM NOTEHIIMATIBHON SIME;
- O/IHOMEPHBIH NOTEHIAIBHBIN TOPOT U Oapbep;

- TYHHEJbHBIN 3 PeKT;

- KBaHTOBBIM FAPMOHHUYECKUHN OCIIMILISATOP.

36

PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3UKA Tema 36. KBanToBas

TCOpHA aTOMA BOJAOpOAa

PaccmarpuBaemble BOIPOCHL:

- SMIIUPUYECKUE 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax;

- opmyna bansmepa;

- onbITHI Pesepdopa no paccesiauto anbda-vactui;,

- Teopusl aToMa Bojopoja o bopy;

- craioHapHoe ypaBHeHue lllpeaunrepa s aToma BOAOpOAa;
- YPOBHH SHEPTHH BOJOPOIONOJOOHOTO aToMa.

37

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKASA ®U3NKA Tema 37.

OpOuTanbHBIE MOMEHT
PaccmatpuBaeMbI€ BOIIPOCHI:
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- oTepaTophl (PU3MUECKUX BEJINYNH;

- BOJIHOBBIE (DYHKIIMM U KBAHTOBBIC YUCIIA;

- MpaBuJIa 0TOOpPA I KBAaHTOBBIX IIEPEXOI0B;

- onsIT llltepHa u I'epnaxa, runoresa o CIUHE;

- COOCTBEHHBI MOMEHT UMITYJIbCA 3JICKTPOHA;

- npuHiun [laynu;

- IPUHINI TOCTPOSHUS EPHOANIECKOM TabInIa HIEMEHTOB.

38

PA3AEJI 5. KBAHTOBAS U CTATUCTUYECKAA ®U3MKA Tema 38. OcHOBBI

CTaTUCTHUYECKON (PU3UKU

PaccmarpuBaembie BOIPOCHI:

- MOJIXOJ] CTATHCTHYCCKOW (DU3UKH;

- MUKPOCOCTOSTHUSI 1 MaKpOCOCTOSTHHUS;

- BBIPOKJCHHBIN Y HEBBIPOXKICHHBIH a3, yCI0BHE BBIPOXKICHHUS;
- KJIJACCUYECKUM HEBBIPOKICHHBIN Ia3;

- pactpenenenue MakcBesia mo CKOPOCTSAM U SHEPTUSIM;

- CIIEAICTBUSI U3 pacnpeneneHus Makcpesia.

39

PA3AEJI 5. KBAHTOBASA U CTATUCTUYECKASA ®U3NKA Tema 39. KBantoBsie

CTaTUCTHUKHU

PaccmarpuBaeMble BOIPOCHI:

- QJIEMEHTHI KBAHTOBOW CTAaTUCTHUKHU: (pepMHUOHBI, OO30HBI;

- CHMMETpPHUYHbIC U aHTHCUMMETPHYHbIE BOJHOBBIC (DYHKIMH;

- pynkuus pacnpenenenus ®epmu-/upaxa;

- 3Heprus Pepmuy;

- bynkums pacnpenenenus bose-DitHiuTeiiHa;

- IpeJIeNIbHBIN TIepeX0/l KBAHTOBBIX pPaclpeeeHUN B KITACCHYECKHE.

40

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

TEOPHUsI TEILIOBOTO U3JIyUCHUA

PaccmarpruBaeMbie BOTIPOCHI:

- TEIUIOBOE M3IIy4EHHE;

- BBIBOJ] 3aKOHOB TEIUIOBOTO M3JIyUYEeHHsI Ha OCHOBE pactpeneneHust bo3e-DiHireiina;
- (hopmyna [lnanka u cnencTBus U3 Hee;

- 3akoH Credana-bosbiimaHna.

41

PA3JIEJI 5. KBAHTOBASA U CTATUCTUYECKAS ®U3UNKA Tema 41. DnemeHTbI

KBaHTOBOW TEOPHUH METAJIOB

PaCCManHBaGMLIC BOIPOCHI:

- 30HHas TCOpuUsid TBép,HLIX TECI;

- ME€TaJUIbl, IU3JICKTPUKHU, MTOJTYITPOBOJIHUKHU;

- KBaHTOBas TCOPUA METAJIJIOB, DJICKTPUUCCKUE CBOMCTBA TBép]lBIX TCII,

- 3aBUCUMOCTDH KOHIICHTpAIu HOCHUTEIICH 3apsjia B METaJIaX OT TEMIIEPATYPBHI,
- CBEPXMPOBOJAUMOCTb.

42

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

MOJTyIPOBOJIHUKOB

PaccmaTprBaemble BOIIPOCHL:

- cOOCTBEHHAs TPOBOAMMOCTD MOJTYIIPOBOJHUKOB, JIEKTPOHBI U JIBIPKH;

- IpUMecHast MPOBOAUMOCTD TTOJIyITPOBOHUKOB;

- 3¢ ekt Xota B MOIyIPOBOTHHUKAX;

- 3aBHCHMOCTbD KOHIICHTPAIIMX HOCHTENIEH 3apsa B HOJIYIPOBOJHUKAX OT TEMIIEPATYPBI;
- paboTa BEIX0/la, KOHTAaKTHAsA PAa3HOCTb OTEHINAJIOB;

- TEPMOIJICKTPHYECKHE SBIICHHS;
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- KOHTAaKTHBIC ABJICHUA B IIOJIYTIPOBOJHUKAX,
- MOJIYIPOBOAHUKOBBIC HpI/IGOpI)I.

43

PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3NKA Tema 43. Ontuueckue

CBOMCTBaA TBEPABIX TEII

PaccmarpuBaembie BOIIPOCHL:

- a¢hpext HlTapka;

- a(hpext 3eemana;

- OTOIIPOBOIUMOCTE;

- TFOMUHECICHIUS TBEPABIX TEIT;

- CBETOMOBI, (POTOPE3UCTOPHI, POTOIITEMEHTHI, COTHEUHBIE OaTapen.

44

PA3JIEJI 5. KBAHTOBAS 1 CTATUCTUYECKAS ®U3NKA Tema 44. Jlazepsl u

BOJIOKOHHAasA OIITHKA

PaccmaTtpuBaeMble BOIIPOCHI:

- CIIOHTAHHOE U MHAYIIHPOBAHHOE H3JIyUeHHE;

- HHBEPCHAas HaCEJIECHHOCTb;

- ypaBHEHMs DUHIUTENHHA 7S IBYXYPOBHEBOI CUCTEMBI;
- 0COOEHHOCTH JTa3€PHOTO M3ITYUICHHUS;

- OCHOBHBIE THIIBI JTa3€POB U MX NPHUMEHEHHE;

- ONTHYECKHE BOJIHOBOJIBI M ONITHYECKOE BOJIOKHO.

45

PA3JIEJI 6. DU3UKA ATOMHOI'O AJIPA 1 SJIEMEHTAPHBIX YACTUL] Tema 45.

SAnpo aroma. PainoakTHBHOCTh

PaccmaTtpuBaeMble BOIIPOCHI:

- COCTaB aTOMHOTIO fAJpa,

- XapaKTCPUCTUKU dJpa: 3apsa, Macca, SHEPIusd CBA3N HYKJIOHOB,
- U30TOIIHbI, H306apH, HU30TOHBI;

- MOJACJIH aTOMHOTO sA/pa;

- paAOaKTUBHOCTD,

- BUAbI U 3aKOHBI Pa/IMOAKTUBHOTO U3J1yYCHUS.

46

PA3JIEJI 6. DUSUKA ATOMHOI'O AJIPA 1 SJIEMEHTAPHBIX YACTHL] Tema 46.
SlnepHble peakuuu

PaccmarpuBaembie BOIPOCHL:

- AICPHBIE PEAKILUU: PEaKIUs IAPEHOTO JCIICHUA, LICITHAA sIAepHAs peaKiys;

- 3aKOHBI COXPaHEHHS B S/IEPHBIX PEaKInsIX;

- JIeTIeHue s7ep;

- peaxiys CUHTe3a aTOMHBIX SIJIEp ¥ TEPMOsIIEpHAs peaKIys;

- (puzmueckure OCHOBHI SIIEPHOI SHEPTETHUKY.

47

PA3AEJT 6. PU3NKA ATOMHOI'O AAPAU DJIEMEHTAPHbBIX YACTUL] Tema 47.

SHCMCHTapHLIC JaCTULbI U (I)YH,Z[aMCHTaJ'ILHBIe BSaHMOﬂeﬁCTBHH
PaccmarpuBaembie BOIPOCHL:

- OCHOBHBIE KJIACCHI 3JIEMEHTaPHBIX YaCTHUII;

- YaCTHUIIbl U AaHTUYACTHIIBL;

- KBapKH, JISOTOHBI, YACTULbI — IEPEHOCYNKH B3aUMOIECHCTBHI;

- BUAIBI ()yHAaMEHTAIIBHBIX B3aMMO/ICHCTBHUH;

- TEOPHH B3aUMOCBSI3H (DyHIaMEHTAJILHBIX B3aMMOICHCTBHH.

48

PA3JIEJI 6. DUSUKA ATOMHOI'O AJJPA U DJIEMEHTAPHBIX HACTUL] Tema 48.

OneMeHTH! acTpo(U3UKH U 3BOTIONMA Beenennoit

PaccMaTprBaeMble BOTIPOCHI:

- HCTOYHHMKH DHEPTHH 3BE3/1: POTOHHBIN MK beTe u pyrue sjepHble peakiiuy B 3Be3/1aX;
- DBOJIFOLIUS 3BE3/I;
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Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

- YepHbIC ABIPHI;
- aBouttoLUs BeenenHoil, TeMHast MaTtepus U TeMHasl SHeprus Bo BeenaeHHOM.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JIaGopatopHbie paboThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepxaHue

PA3JIEJI 1. Mexanuka. Kunemarrka u TMHaMuKa OCTYNATEILHOIO U BPAIlaTEIbHOTO

JABHKCHUA

B pesynbTaTe BRINOTHEHHS 1a00PAaTOPHOI pabOTHI CTYJEHT OyIEeT 03HAKOMIICH C 3aKOHOMEPHOCTSAMH U
MOJTy4aeT HaBbIKH IIPOBEACHUS KOJIMUYECTBEHHBIX U3MEPEHNUH 110 3aKOHOMEPHOCTAM KHHEMAaTHKI
MOCTYNATEIHHOTO M BPALIATEIIFHOTO JBIKCHUS; TUHAMHKE BPAIATEIbHOTO IBIXKCHHS, HCTIONB3Y ST
TIOHATHS MOMEHTA CHJIbI; MOMEHTa HHEPIIMY; MOMEHTa UMITyJbca, Teopemoii llTeitnepa, OCHOBHBIM
3aKOHOM IMHAMUKH BPAIaTEIbHOTO JBIKCHUS

PA3/IEJI 1. Mexanuka. Ypyrue cBoiCTBa TBEPAbIX U JKUJKUX cpea: 3akoH ['yka

B pesynbraTe BHIMONHEHUS Ja00pAaTOPHOI pabOThI CTYJCHT OyAET 03HAKOMIICH C 3aKOHOMEPHOCTSMH H
10JIy4aeT HABBIKYU NIPOBEICHUS KOJIMYECTBEHHBIX U3MEPEHUN 10 YIIPYTUM CBOMCTBAM TBEPBIX TEI,
JMHEHHOU 1 00beMHO# JedopManuu yrpyrux tei, 3akony ['yka

PA3JIEJI 1. Mexanuka. Mexanndeckue kojiebanus. MeXaHHYECKOE BOJTHOBOE JIBIDKCHUE
B pesynbrarte BRIOTHEHHUS Ta00paTOPHOI pabOTHI CTYIEHT OYIEeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
MOJy4YacT HAaBbIKH MMPOBCACHUA KOJIMYCCTBCHHBIX I/I3MGp€HHﬁ TapMOHHUYCCKUX MCXAHUYICCKUX KOHC6aHHI7[,
KO0JIEOAHUSAM MasSTHUKOB (CBO60,HHLI€ HE3aTyXxaromue, CBO6OZ[HBIC 3aTyXarolue, BbIHYKACHHBIC
KoJIeOaHus)

PA3/IEJI 2. MonekynsipHas (pu3MKa U TEPMOAMHAMUKA. Y PABHEHUE COCTOSTHUS

uJeanpHoro rasa. Msomnporueccsl

B pesynbrarte BRIOTHEHUS 1a00paTOPHOI pabOTHI CTYIEHT OYIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
MOJYy4YacT HAaBbIKH MMPOBCACHUA KOJIMYCCTBCHHBIX I/ISMepeHI/Iﬁ 10 YPAaBHCHUIO COCTOSAHUA IJIsd 06paTI/IMbIX u
HCO6paTI/IMBIX IpoHeccoB, UCTIOJIb3Ys 3aKOH ABOl"a,I[pO; COCTOSAHHUIO UACAJIBHOI'O Ira3da, B YaCTHOCTHU, AJIsA
HN30XOpHOTrO, I/I306apHOFO, H30TEPMUYECCKOTIO, PISOG)HTpOHHﬁHOFO (a,IlI/Ia6aTHOFO) mpoueccoB

PA3JIEJI 3. DnekTpoMarauTHOE ToJie. DIEKTPUUECKOe MoJjie B Bakyyme. 3akoH KyoHa.
[{upkynsius ¥ MOTOK HAMPSHKEHHOCTHU DIIEKTPUUECKOTO TOJIs. DIEKTPUUYECKOE T0JIe B

AUDJICKTPUKE

B pesynbrare BeIMOTHEHHUS 1a00paTOPHOH pabOThI CTYACHT OYJET 03HAKOMJICH C 3aKOHOMEPHOCTSIMH U
MOJTyYaeT HABBIKH MPOBEICHUS KOJIMUECTBEHHBIX N3MEPEHMIA 10 3aK0HY KyiioHa, pacCUuThIBaTh
HANPSHKEHHOCTH 3JIEKTPOCTATHYCCKOTO TIOJIS, HCIIONB3Ys rpadyiIecKue IPEICTABICHUS - CUIIOBBIC IMHUU U
SKBUINOTEH[UAIbHBIE IOBEPXHOCTH - U MPUHIUI CYNEPIIO3ULIMHU; PACCMAaTPUBAETCS U PACCUUTHIBAETCS
HaANPSDKEHHOCTD AJIEKTPUUYECKOTO OIS IUIIOJIS; MO 3JIEKTPOEMKOCTIM MPOBOJHUKOB U KOHJIEHCATOPOB,
SHEPruu 3apsLKEHHOTO KOHJIEHCATOPa; 110 pacyeTy AJIEKTPUUECKHX 1ereil Ha OCHOBE 3aKOHOB OMa u
Jxoyns-Jlenna

PA3JIEJI 3. DnekTpoMarHuTHoE 1nose. DIeKTpruueckue KoinedaHus: cBOOOIHbIE U
3aTyxaromue KojiebaHus B 3JeKTPUIECKOM KojeOaTeIbHOM KOHTYpE; BBIHYK/IEHHBIE

KOJIEOAHMS B QJICKTPUYCCKOM KoJIe0aTeIbHOM KOHTYPC; pC30HAHC

B pesynbrarte BRINOTHEHHUS 1a00paTOPHOI pabOTHI CTYIEHT OyZeT 03HAKOMIIEH C 3aKOHOMEPHOCTSMH H
MOJIy4aeT HaBbIKK IIPOBEICHHS KOJIMYECTBEHHBIX U3MEPEHUI 110 TApMOHUYECKUM KOJIeOaHUsIM B
JJIEKTPUUECKOM KOHTYpE, pellasi ypaBHEHHE KoJIeOaHni U UCIOIIb3YsI HOHATHS aMIUTUTY JIbl, YaCTOTHI U
(a3sl xKos1ebanuii, SHepruu Kosebanuil. PaccMaTpuBaloTcst CBOOOAHBIC HE3aTyXaloOIUe, CBOOOIHBIC
3aTyXaromue




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

PA3JIEJI 4. Ontuka. Marepdepennus cera. JJudpakius ceera. Judpakius cera Ha

MEPUOUYECKUX CTPYKTypax
B pesynbTaTe BhIIOIHEHUS 1a00PaTOPHOU PabOTHI CTYJEHT OyIeT 03HAKOMIICH C 3aKOHOMEPHOCTAMHU U
MOJTy4aeT HaBbIKK IPOBE/ICHHS KOJTMYECTBEHHBIX U3MEPEHUH 10 HHTEPQEPEHINH, XapaKTepHUCTHKaM
KOTEPEHTHBIX BOJIH; 10 JU(paKIny, UCIIOIb30BaHMIO npuHIma [ roiirenca-dpenens, MeToaa 30H
Openens, nudpaxuns OpeHenst Ha mpocTedKxX nperpagax, Audpakuus OpayHrodepa Ha OJHON U ABYX
eNnsX, AM(PPaKIHOHHON pEeIIeTKe; 110 MOSIPU3anny, UCIIOIb3Ys 3aKoHbI bprocTepa n Mamroca Ha mprmMepe
ONTHYECKUX CXEM, COAEPIKAIIUX MOISIPOUIBI

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

B pe3synbrare BRIIOTHEHHUS 1a00paTOPHOI pabOTHI CTYIEHT OyIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH H
IMOJIYy4YacT HaBbIKU MPOBEACHUA KOJIMYCCTBECHHBIX H3MepeHHfI XapaKTCPUCTHK MOJIIPU30BAHHOI'O CBETA,
MMPUMCECHCHUTIO 3aKOHOB Ep}OCTepa u Maitoca Ha MpUMEPE UCIIOJIB30BaAHUA ONITUYCCKUX CXEM, COACPIKAIINX
MOJIAPOUIBI.

PA3/IEJI 5. KBanrtoBas u craructuueckas gpusuka. KopnyckyasipHO-BOIHOBOH AyaJlu3M.

Buemnnii porosaddexr

B pesynbTate BRIOTHEHHS Ta00PAaTOPHOH pabOTHI CTYJEHT OyEeT 03HAKOMIICH C 3aKOHOMEPHOCTSAMH U
TMOJTy4aeT HaBbIKH IIPOBEACHUS KOJIMUYECTBEHHBIX U3MEPEHHUH 10 3aKOHaM BHENIHETo (hoTto3ddexra,
ypaBHEHHIO DUWHIITEHHA, XapaKTepUCTHKaM (OTOHA
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PA3JIEJI 5. KBanToBas u cratuctuueckas gusuka. KBantoBas Teopusi TEIJI0BOTO
usnyuenus. 3akonsl Kupxroga, Credana-bonsimana, cmenienust Buna. gpopmyna
[Inanka u cneAcTBuUs U3 Hee

B pesynbraTe BHIMONHEHUS Ja00pAaTOPHOM pabOThI CTYJACHT OYAET O3HAKOMIICH C 3aKOHOMEPHOCTSIMH U
MOJYy4YacT HaBbIKH MPOBCACHUA KOJIMYCCTBCHHBIX I/IBMepeHI/Iﬁ 1O CIICKTPAJIbHBIM XapaKTCPHUCTUKAM
TCIJIOBOT'O U3JIYyYCHUS, UCIIOJIB3Yy 1 3aKOHBI Knpxroq)a, CTG(i)aHa-BOJ'IbL[MaHa M 3aKOHBI CMCIIICHUA Buna
JJIA CEPBIX TCI U a0COJIIOTHO YCPHOC TCJIO; MTO3HAKOMHUTCA C UCTIOJIb30BAHUEM (I)OpMyJ'IBI IInanka
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PA3JIEJI 5. KBantoBas u cratuctuueckast pusuka. Ousuka noaynpoBoJHUKOB. D dexT
Xouna B MOJIYNPOBOJHUKAX. 3aBUCUMOCTh KOHIIEHTPAI[MK HOCUTEIIEH 3apsia B
HOJYIIPOBOJIHUKAX OT Temreparypbl. PaboTa BbIxo/1a, KOHTaKTHas pa3HOCTb

INOTCHIHUAJIOB
B pe3synbrare BRINOTHEHHUS 1a00PaTOPHOI paboThI CTYIEHT OyZeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMU 1
MOJIyYaeT HaBBIKU MPOBEJCHUS KOJUUECCTBCHHBIX H3MepeHui 110 3¢ dexry Xoaa
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PA3JIEJI 6. ®u3uka aTOMHOTO siipa ¥ 3JIEMEHTAPHBIX YacTHIl. Sapo atoma. SnepHbie

peaxiuu
B PE3yJIbTAaTC BBINIOJTHCHUSA na6opaTopH017I pa6OTI)I CTYACHT 6y,[[€T O3HAKOMJICH C 3aKOHOMEPHOCTIAMU U
IMOJIy4YacT HAaBbIKH MMPOBCACHUA KOJIMYCCTBECHHBIX H3Mep€HHI>i AACPHBIX peaKIII/Iﬁ

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKOC COACPIKAHUC

PA3JIEJI 1. Mexanuka. KunemaTrka noctynareabHOTO U BpalllaTeIbHOTO ABHXKEHUS
B PE3YyJbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT IOJIYYacT HaBbIK PECIICHUA 3a/1a4 110
KUHEMATUKE NOCTYIATCIIbHOT'O U BPpAIlaTCJIbHOI'O ABUIKCHUA

PA3JIEJI 1. Mexanuka. J[uHaMuKa BpaIiaTeabHOrO JBUKEHUS TBEPAOTO Tela. 3aKOH

COXPAaHCHUS UMITYJIbCA. 3aKoH COXPAaHCHUA MEXaHHUYEeCKOU OHCPIrun

B pe3ynbrare BHIMOTHEHHS MPAKTUIECKOTO 3a/IaHUS CTYJACHT YUUTCS HA KOHKPETHBIX MTPUMepax
pa3pabaTbIBaTh AITOPUTM M HAXOAUTH PEIICHHE 3a1ad 1o 3aKkoHaM HproToHa, 3aKOHY BCEMUPHOTO
TATOTCHHUS, 3aKOHAM TPCHHUS; 110 JMHAMUKE BPAINATCIFHOTO ABHXKCHHUS, UCIIONB3YsI TOHATHAS MOMEHTA
CHUJIbI; MOMEHTA MHEPLIMU; MOMEHTa UMIyJibca, TeopeMy llITelinepa, OCHOBHOM 3aKOH IHHAMUKU
BpallaTeIbHOrO JBUKECHUS, 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCa




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

PA3JIEJI 1. Mexanuka. D1eMEHTbI pEIsITUBUCTCKON MEXaHUKHU

B PE3YyJIbTATC BBIMIOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYJCHT OIIPEACIACT HeO6XOZ[I/IMOCTI> 1 IrpaHUIbL
MPUMECHHUMOCTHU MOHSATUH peﬂHTHBHCTCKOﬁ MeXaHUKU. 3HAKOMUTCS C NocCTyJiaTaMu CTO,
OTHOCUTCJIbHOCTHEIO OAHOBPEMECHHOCTH U HpeO6pa3OBaHI/IHMI/I J]opeHua, a TaKXKC CO CICACTBUAMU
HpeO6pa30BaHI/Iﬁ .HopeHua: COKpaIll€HUEM JUJIMHBI U 3aMCJICHUEM BPEMCHU B JABUIKYIIUXCS CUCTEMAX
oTcucTa. BHMManue YACICHO MOHATUAM PEIIATUBUCTCKOIO UMITYJIbCAa U B3AUMOCBA3M MACChl U SHCPI'HUU.
HonyqaeT HaBBIKM PEHICHUS 3a1a9 B CJIy4ac PEIIATUBUCTCKOTO ABMXXECHUS TEJIa

PA3/IEJI 1. Mexanuka. Ynpyrue CBONCTBA TBEPABIX U )KUAKUX Cpell: 3akoH ['yka.

YpaBHEHHE HENPEPBIBHOCTU. Y paBHeHHUE bepHyum

B pe3ynbrare BBINOIHEHHS IPAKTUUYECKOIO 3aJaHUS CTYAECHT I10JIy4aeT HaBbIK PELICHMS 3a/1a4 110 YIPYTUM
CBOMCTBaM TBEPABIX Tell, IMHEHHON U 00BeMHOH NedopMmanny ynpyrux e, 3akoHy ['yka; ypaBHeHUSIM
HenpepelBHOCTU U bepHyu.

PA3JIEJI 1. Mexanuka. Mexanndeckue Konebanus. MexaHnueckoe BOJTHOBOE

neuxenne. Dpdext Jomiepa

B PE3yJIbTATC BBIMIOJIHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT IOJIYYacT HABBIK PCHICHUA 3a/4a49 11O
TapMOHUYCCKUM MCXaHUYCCKUM KOHe6aHI/IHM, MasATHUKaM, peiiasd ypaBHCHUC KoJIeOaHUH 1 HCIIOJIb3YS
MOHATHA aMIUIUTYAbI, HaCTOTBI 1 (1)3.3}:1 KOH€63HPII>'I, SHCPIrun KOJIEOaHUH. PaCCManI/IBa}OTCﬂ CBO6OHHBI€
HE3aTyXarommue, CBO6OZ[HI>I€ 3aTyXaromue, BbIHYKJACHHBIC I(OJ'IC6aHI/IH, SIBJICHUC PC30HAHCA, 3(1)(1)CKT
Homnnepa

PA3JIEJI 2. MonekynsipHast pu3uka u TepMOIMHAMUKA. Y paBHEHUE COCTOSIHUS

uaeansHoro rasza. Mzonporneccol. bapomerpuueckas hopmyna bonbimana

B PE3YJIbTATC BBIMIOJTHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT MOJTYYacT HaBbIK PECIICHHUA 3a/1a4 110
YPaBHEHHIO COCTOSIHUS TSI OOPAaTUMBIX M HEOOPATHMBIX IPOLIECCOB, HCIIONB3Ys 3aKoH ABoraapo. CTyneHT
YUUTCA Ha KOHKPETHBIX IMPpUMEPAX paBpa6aTBIBaTB AJITOPUTM U HAXOAUTH PCIICHUEC 3a1aY 10 YPAaBHCHUTIO
COCTOSAHUSA UACAJIBbHOI'O Ira3a, B 4aCTHOCTH, AJId U30XOPHOTIO, I/1306apHOFO, HU30TCPMUYCCKOTO,
I/I303HTPOHI/II7[HOFO (a,HI/Ia6aTHOFO) IpoueccoB 1 O6I>6Z[I/IH$IIOH.[CFO MOJMUTPONHOTO IMpouecca. HonyqaeT
HaBBbIK PCHICHUS 3a4a4 IO paCUYCTy CTATUCTUYCCKUX XAPAKTECPUCTHUK ra3a 1o pacupeAacjICHUO BOJ'IL].[MaHa

PA3/IEJI 2. MonekynsipHas ¢pu3nka u TepMoanHamMuka. Hadana repMoinHaMUKH

B PE3IYJIbTATE BBIMIOJTHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT IMOJTYYacT HAaBbIK PEHICHUA 3a/1a4 110 pacueTy
BHYTPEHHEH HEPIUHU I'a3a U €€ U3MEHEHUIO, HadajaaM TePMOJIMHAMUK, ypaBHEHUIO Maliepa;
paccMaTpUBAOTCS 3aKOHOMEPHOCTH aladaTHOro MIPOLEcca; PACCUUTHIBACTCS U3MEHEHHE SHTPOINH B
Pa3HBIX Mpoleccax U KO3PPUIIMESHT MOJIE3HOTO AEUCTBUS

PA3JIEJI 2. MonekynsapHas pusrka U TepMoAMHaMUKa. Pa30oBble MPEeBPALLICHUS.
Vpasnenue Knaneiipona-Knaysnyca. ArperaTHble COCTOSIHUSI BEIECTBA.
Kpucrannuueckas pemerka

B PEIYIBTATE BBIMIOJTHEHUA NPAKTHYCCKOTO 3aJaHUA CTYJCHT IOJTYyYacT HAaBBIK PEIICHUA 3a1a4 110
CBOMCTBaM TEI B Pa3HbIX arp€raTHbIX COCTOAHUAX, KOTMYECTBECHHBIM XapaKTCPUCTUKaAM (paSOBI)IX
MIEPEXO0JI0B; CBOMCTBAM KPUCTALNTMIECKUX PEIIETOK M CIIOcOo0aM pacyeTa X KOJTUIeCTBEHHBIX
XapaKTEPUCTHUK

PA3JIEJI 3. DnexkTpoMarHuTHOE TI0JIE. DIIEKTPUUECKOE TT0JIe B BakyyMme. 3akoH Kyona.
[upkymsius ¥ TOTOK HAMPSDKEHHOCTH AJIEKTPUIECKOTO TOJIsA. DIEKTPUUIECKOE TT0JIE B

JUDJICKTPUKE

B pe3ynbrare BRIOTHEHUS PAKTHYSCKOTO 3aJJaHUs CTYACHT YYUTCS Ha KOHKPETHBIX IIPUMEpax perarh
3a7a4ud 10 3aKoHy KyJioHa, pacCUnThIBATh HANIPSHKECHHOCTD 3JICKTPOCTATHYECKOTO OIS, UCTIONB3YS
rpaduyeckue MpeACTaBICHHUS - CHJIOBBIE TMHUH U SKBUIIOTCHIHAIbHBIE IOBEPXHOCTH - U IIPUHIINAI
CYTICPIIO3UIINN; PACCMATPHBACTCS H PACCUUTHIBACTCS HATIPSKEHHOCTD HIIEKTPUIECKOTO TIOJIS TATIONS;
paccMaTpuBaeTcs MoJe B AMIICKTPHKE
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PA3JIEJI 3. DnextpomaruutHoe nose. IIpoBoOAHUKY B 3JIEKTPUUECKOM IOJIE.
[TocrosiunbIi TOK. 3akoHbl OMa u J>koynsa-JIenua




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

B PE3yabTAaTE BHINNOJTHEHU IPAKTUICCKOTO 3aJaHUs CTYACHT MOJYYUT IMPAKTUICCKNUE HABBIKU PEIICHUA
3ajaay mo SHGKTpOéMKOCTeﬁ IMPOBOAHUKOB U KOHACHCATOPOB, SHCPTHUU 3aPAKECHHOI'O IPOBOJIHNKA,
KOHACHCATOpa; 0 paCuCTy SJICKTPUICCKUX LIeIe Ha OCHOBE 3aKOHOB Oma u L[)Koynﬂ-ﬂeﬂua
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PA3JIEJI 3. DnekTpoMarauTHoe nosie. MarautHoe nosie B Bakyyme. 3akoH buo-Casapa-

Jlamaca. 3akon Amnepa. Cuna Jlopenia

B pesynbraTe BRINOTHEHHUA TPAKTHIECKOTO 3a/IaHNA CTYJCHT MOIYYNT MPAKTHUECKUE HABBIKU IPHUMEHEHHS
3akoHOB bro-CaBapa-Jlamaca u Ammepa, a Taxoke crisl JIopeHIa a1 pacueToB XapaKTepUCTHK
MAarHUTHBIX TTOJIEH U TPAeKTOPHUIl N XapaKTEPUCTHK ABMKEHUS 3apsHKCHHBIX YAaCTUI] B MATHUTHOM MOJIE.
PaccmarpuBaercs apdext Xomma
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PA3JIEJI 3. DnekTpomarautHoe nosie. [lupkymsuust 1 TOTOK MarHUTHOTO TOJISI.
MaruutHble CBOMCTBA BELIECTBA. DJIEKTPOMarHuTHasA UHAYKIHUsS. 3aKoHbl Dapajaes aist
WHAYKIUHA U CAMOUHIYKIIHH

B pesynLTaTe BBITIOJTHCHU S HpaKTI/I‘ICCKOFO 3a1aHUs CTy[[eHT HOJ'Iy‘II/IT HpaKTI/I‘IeCKI/Ie HaBBbIKA peIHeHI/IH

3a/1a4 10 UCTIOJIb30BAHUIO IOHSITUN MAarHUTHOTO MOTOKA ¥ LIUPKYJIAIMYA MArHUTHOTO TOJIs; 3aKOHOB
WHIYKIHA 1 caMonHAyKuuu Dapanes
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PA3JIEJI 3. DiekTpoMarHuTHOE IMoJie. DJICKTPHUSCKUE KOJIeOaHus: CBOOOIHBIC U
3aTyxaromme KoJieOaHus B 3JEKTPUIECKOM KoJIeOaTeTbHOM KOHTYpE; BBIHYKICHHBIC
KoJIe0aHUs B DJIEKTPUIECKOM KOJICOATEIIEHOM KOHTYPE; PE30HAHC

B pe3ynbTaTe BBIIOIHEHUS MPAKTUYECKOTO 3aJaHKs CTYICHT MOTy4YaeT HAaBbIK PELICHHUS 3224 110
rapMOHUYECKHUM KOJICOAHUSIM B QJICKTPHYECKOM KOHTYpE, pellias ypaBHEHHE KOJICOaHUH U HCTIONb3YsI
TOHSTHUS aMIUTUTYIbI, YaCTOTHI U (ha3bl KoebaHuii, SHeprun kojebanuii. PaccmarpuBatoTes cBOOOIHbIE
He3aTyxarolue, CBOOOAHbIE 3aTyXalOIIHe, BRIHYKACHHbIC KOIeOaH s, SIBICHUE PE30HaHCa
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PA3JIEJT 4. OnTuka. DnekrpomarHuTHas BojiHa. Bektop YmoBa-IloiiHTHHra. DneMeHThI

r€OMETPUYECKON ONTUKHU

B PE3yJbTATC BBIMIOJIHCHHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT 6y):[CT O3HAaKOMJICH ¢ OCHOBHBIMHA
XapaKTCPUCTHUKAMU SJICKTPOMAIHUTHBIX BOJIH U MNOJYYUT HABBIKW BBIMUCJIICHUSA CKOPOCTH, DHEPIUH,
HUHTCHCUBHOCTHU SHCKTpOMaFHPITHOi/’I BOJIHBI, TOTOKA IMJIOTHOCTH SHECPTHUU BOJIHBI; 3JIEMEHTOB
FeOMETPUUECKON ONTUKHU
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PA3/IEJI 4. Ontuka. MaTepdepennus ceera. Judpakuus ceera. udpaxuus cBera Ha

MEPUOIUYECKUX CTPYKTypax

B pesynbTaTte BBIOTHEHHS NPAKTHIECKOTO 3aIaHUs CTYICHT MOJYYHUT MPAKTHUCCKUE HABBIKH PEIICHUS
33134 10 MHTepEPEHIINH, XapaKTePUCTHKaM KOT€PEHTHBIX BOJIH; 110 AU(PAKIINH, HCIOIb30BaHUIO
npuHImna [ toirenca-Openens, Mmeroaa 30H Openens, mudppakuus OpeHernst Ha IPOCTEHITNX Tperpanax,
mudpaxnus OpayHrodepa Ha OJJHON M JBYX IIENSX, ANPPAKIIMOHHON peleTKe
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PA3JIEJT 4. Onruxa. ITonspusanus cera. 3akoHsl bprocrepa n Mantoca. {lucnepecus

cera. 3akoH byrepa-Jlambepra. 3akon Panes

B PE3YIBbTATE BBIMIOJTHEHUA NPAKTHYCCKOTO 3aJaHUA CTYACHT IMOJTYUYUT MPAKTUICCKNUE HABBIKU PCIICHUA
3a7a4 1o NoJiapru3aru, UCIoJab3ysl 3aKOHbI BproCTepa u Mairoca Ha MIPUMEPE ONITUYCCKUX CXEM,
COoACPKAMUX TTOJIAPOUIBI; TOJTYUYUT NPAKTHICCKHUE HABBIKU PCHICHUA KAQYE€CTBEHHBIX 3a/1a4 110 JUCIICPCHUU,
CBA3aHHBIX C [IOCTPOCHUCM XO/1a ﬂyqei/i B Pa3HbIX OINITUYECKUX CXEMaX, a TAKKE pellasd paCYCTHBIC 3aJa4n
Ha MOTJIOHICHUE CBETA IPU MPOXOKACHUU CPEI
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PA3JIEJI 5. KBanToBas u craructadeckas ¢puzuka. KopmyckyasipHO-BOTHOBOM TyaTH3M.
Buemnuit poroaddexr. Ipdexr Komnrona. [laBnenue ceta

B pe3ynbrare BRINOTHEHUS MPAKTHYECKOTO 33aHUS CTYIEHT MTOMYYHUT MPAKTHIECKAE HABBIKU PEIICHUS
pacyeTHBIX 3a/1a4 110 3aKOHAM BHEIIHero GoTod¢¢eKTa, ypaBHEHNIO DHHINTEHA, XapaKTePUCTHKAM
(dbotoHa; addexkry Komnrona; gaBneHuio cBera

18

PA3JIEJI 5. KBanToBas u cratuctuueckas ¢pusuka. BoaHOBbIE CBOWCTBA MUKPOUYACTHIL.
Bomusr ne bpoitns. [Ipunnun vHeonpeaenennocty I eizenoepra




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

B pesynbTate BBIMOTHEHHS NPAKTHIECKOTO 3aIaHHS CTYJCHT IOIYIHUT MPAKTHUECKUE HABBIKU PELICHUS
pacueTHBIX 3a/1a4 [0 BOJIHOBBIM CBOICTBaM MHMKpOUYACTHII, UCHOIb3Ys TUoTe3y e bpoiins; npuMeneHuo
NPUHIMITA HeolpeeneHHocTel [ elizeHOepra
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PA3JIEJI 5. KBanToBas u craructudeckas ¢puszuka. Ypasuenue Llpenunrepa mis
CTallMOHAPHBIX cocTossHUN. KBaHTOBas yacTuia B 6€CKOHEYHO TITy00KO# OHOMEpHOH
noteHnuaibHou sime. TyHHenbHbIH 3 dekT. cratmonapHoe ypaBuenue lpenunrepa as
aroma Bozpopoja. ITpunnun [aynu

B pe3ynbrare BBINOIHEHNS IPAKTUUECKOIO 33JaHUS CTYACHT HAyUUTCsl HA KOHKPETHBIX IpUMepax
paccMaTpuBaTh BBIBOJBI U3 pelIeHU cTanoHapHoro ypasHeHus lpenunrepa: BI'TIS, noTeHIManbHbIX

OaprepoB, BOJIOPOIOIIOTOOHOTO aTOMa, paccMaTpUBasl pemeHre — QyHKINIo Diiepa, KBAHTOBBIE YUCIIA,
npaBmiIa 0T00pa JUIs KBAHTOBBIX ME€PEX0/10B; NpHHIMII [1aymu

20

PA3JIEJI 5. KBanToBas u cratuctuueckas usnka. OCHOBBI CTATUCTUYECKON (DU3HKHU.
Pacnpenenennie MakcBenia no cKopocTsM U 3HeprusiM. @yHKIHS pacipeieseHus
®epmu-/lupaka. @ynkuus pactpenenenust boze-OitHireiina

B PE3YyJIbTATC BBIMIOJIHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT YUYNUTCA Ha KOHKPETHBIX IIPpUMEPAX pCUIaTh

CTaTUCTHYECKHE 3a]]a9l Ha OCHOBE pactpeneneHuii (cratiuctuk) @epmu-upaka u boze-DifHTeiiHa,
Makxkcsenna
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PA3/IEJI 5. KBanToBas u cratuctudeckas ¢pusuka. KBantoBas Teopus TETIOBOTO
usnyuenus. 3akonsl Kupxroda, Credana-bonsimana, cmenienust Buna. gpopmyna

IInanka u CJIICACTBHA U3 HEC

B pesyibraTe BhINOIHEHUS IPAKTUYECKOT0 3aJaHKsl CTYACHT YUUTCS] HA KOHKPETHBIX IPUMEpax pellaTh
3aJ]a4M 10 CIIEKTPAIbHBIM XapaKTepPUCTUKAM TEIUIOBOT'O M3JTy4eHHsI, HCIIONb3Ysl 3akoHbI Kupxroda,
Credana-bonbMana 1 3ak0HBI cMeleHHs BiUHa 171 cepbIX Tl U aOCOJIIOTHO YEPHOE TEJI0; IIO3HAKOMHUTCS
¢ ucriosib3oBanueM QGopmyisl [Inanka
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PA3JIEJI 5. KBanroBas u cratuctuueckas pusuka. @usuka noaynpoBoJHUKOB. D dexT
Xoua B MOJIYNPOBOJHUKAX. 3aBUCUMOCTh KOHIIEHTPAI[MN HOCUTEINEH 3apsiia B
HOJYTIPOBOJIHUKAX OT Temreparypbl. PaboTa BbIxo/1a, KOHTaKTHas pa3HOCTb

INOTCHIHUAJIOB

B pesynprare BRINOTHEHHUS MPAKTHYECKOTO 3aaHUS CTYI€HT YUYUTCS HA KOHKPETHBIX MpUMepax
paccYuTHIBaTh KOJNYECTBEHHBIE XapaKTEePUCTUKN COOCTBEHHON U IMTPUMECHOH MPOBOAUMOCTH
MOJTYTIPOBOJHUKOB, TIPE/ICTABIISS PE3yIbTAThI TAKXKe TpaMUECKH; PEIIaTh 3a1a41 110 3aBUCHMOCTH
KOHIICHTPAIINX HOCHUTEJIEH 3apsiaa B MOJIYINPOBOAHUKAX OT TeMIiepaTypsl; addexry Xoina; padbore
BBIX0J1a, KOHTAKTHOH Pa3HOCTH NOTEHIIHAIOB
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PA3JIEJI 6. ®u3uka aTOMHOTO sA/Ipa ¥ 3JIEMEHTApHBIX YacTHIl. Sapo aToma.

PanroakTMBHOCTE. BUABI U 3aKOHBI pPaaOaKTUBHOTO U3JTYUCHUA

B pe3ynbrare BbINOIHEHUS IPAKTUYECKOIO 33JaHUs CTYJEHT Hay4YUTCsl HA KOHKPETHBIX IIpUMepax
AHAJIM3UPOBATH COCTAB aTOMHOTIO sApa, ONPEALCIIAS €r0 XapaKTCPUCTHUKU: 3apsi, Macca, SHEPIus CBI3H
HYKJIOHOB, IIPUMEHHUT Ha MPAKTHKE TOHATHS U30TOIIOB, N30TOHOB, H300ap; pemaTs 3a/1a4i Ha 3aKOH
PaaruoOaKTUBHOIO M3JTyUCHUSA
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PA3JIEJI 6. ®u3uka aTOMHOTO s/ipa ¥ 3JIEMEHTAPHBIX YacTHIL. SIIepHbIC peaKinm.

Peakumu ssapeHOro AeaeHust 1 CUHTE3a aTOMHBIX SIAEpP, TEPMOSIEpHAs peakius

B pe3yiibTate BIMOIHEHHS TPAKTHIECKOTO 3a/IaHUs CTYJICHT HAYYHUTCS HA KOHKPETHBIX PUMEPax
nuddhepeHInpoBaTh peakiuy JIeJIeHUs U CHHTE3a; 3alUChIBATh U PACCUUTHIBATH KOJIMUECTBEHHO SIJICPHbIE
peakiuu

4.3. CamocrosTenbHas paboTa 00yJarommxcsl.




/o

Bun camocrosiTensHO#M paboThI

[ToaroroBka k 1a60OpaTOpPHBIM pabOTaM.

HOI[I"OTOBK& K IMPAKTHUYCCKUM 3aHATHUAM.

PaboTa ¢ JICKIIMOHHBIM MAaTCpHUaioOM.

Pabota c nurepatypoi.

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

o O &~ WO N

[TonroroBka K TeKyIiemMy KOHTPOJIIO.

5. Ilepedenr wu3maHuii, KOTOPHIE PEKOMEHAYETCS UCIOIb30BaTh

OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

pu

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

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

obpamienus: 25.01.2024). TekcT: 3MeKTPOHHBIN.

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

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

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

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




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

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

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

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

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

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

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

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

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




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

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

https://urait.ru/viewer/rukovodstvo-k-resheniyu-zadach-po-fizike-
510507#page/1 (mata obpamenus: 25.01.2024). Tekcr:
3JIEKTPOHHBIH.

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

http://library.miit.ru/bookscatalog/upos/DC-1604.pdf (nata
oOpamenus: 25.01.2024). TekcT: 3MeKTPOHHBIH.

10

®dusnka: kojebaHus,
BOJIHBI, OTITHKA,
KBAaHTOBas MEXaHHKA,
saaepHas pusmuka:
KOHCHEKT JICKIIUM J1J15
crya. cneua. UYIT,
UTTCY, UTICC / C. M.
Koxkun, B. A.
Huxkwnrenko;, MUNT.
Kad. ®uzuka. - M.:
PYT(MUUT), 2022. -
303c.-b. 1.

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




11

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

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

12

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

http://library.miit.ru/bookscatalog/2024/Kokin_Sbornik_zadach.pdf
(mata obpamenns: 25.01.2024). Tekct: AIEKTPOHHBIH.

13

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

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

14

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

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




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

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

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

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

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

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

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

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

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

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

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

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

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 1 cemectpe.
DK3aMeH BO 2 ceMecTpe.

10. OueHouHble MaTEpHUAIBI.



OueHouHbIE MaTepuabl, IPUMEHSEMbIE MIPU MPOBEACHUHU MPOMEKYTOUHOM

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



ABTOpBI:

JIOLICHT, IOIEHT, K.H. Kadeapbl
«Duzukan

CoracoBaHo:

3aBenyromuii kadenpoit COY
3aBenyrommii kahenpoit Ouznka

[Ipencenarens yaeOHO-METOINYECKOM
KOMHUCCHH

A.B. [TayTkuna

B.A. 3s16poB
H.B. brikoB

A.A. T'y3eHko



