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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IIK-92 — crocobeH K CaMOpa3BUTHIO B YCJIOBHSAX HeONpeJe/eHHOCTH, (OpMy/iupoBath cebe
obpa3oBaTe/ibHbIE 11eJT1 110/}, BO3HUKAIOII[1e JKU3HEeHHbIe 3a/jaui, BRIOUPATh CITOCOOBI pellieHrs ¥ HarpaB/ieHust
pa3BUTHS

OIIK-1 — crocobeH TPUMEHSTh eCTeCTBEeHHOHAyuHble U OOIeWH)KeHepHbIe  3HAHUS, MEeTO/bI
MaTeMaTHueCKOro aHajan3a ¥ MoZie/TMPOBaHusI B ITPodeCCHOHaNbHOM e Te/TIbHOCTH

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IK-92
3HAHUS:
Ha YpPOBHe Npe/iCTaBeHuI:
* pony PU3MKY Kak PpyHIaMeHTa /7S U3yUeHus JUCLIMTUTHH TIPodeCcCHOHaNBHOTO LMK/Ia, KaK OCHOBY
II7Is1 BBIJie/IeHUsI B CBoel mpodhe CCHOHAIBbHOM /leATeTbHOCTU (DU3nUeCcKuX sIBJIeHH U MPOLIeCCOB,
OTIPe/Ie/ISTFOLUX MPUHIUIBI PA0OTHI Pa3/IMYHBIX TEXHUUYECKUX YCTPOUCTB;
* B3aMMOCB$I31 TEOPHHU U FKCITIEPUMEHTA, CTy>Kallero 6a3oi Ay popMHUpOBaHUS TEOPUH U
TIO/ITBEPXK/IAIOIIIETO e€ TT0JI0XKEeHHS;
Ha ypOBHe BOCITPOU3BeJeHUsI:
* METO/OB PellIeHHs 3aZiau 110 ONMMCAaHUI0 (HU3NUeCKUX SIBIEHUN;
* METO/I0B TIPOBEe/IEHUSI FKCIIePUMeHTa U 00paboTKY pe3y/ibTaToB U3MepeHNH;
YMeHUs:
TeopeThUeCcKue:
* OTIpe/IeNIUTD TTYTH PeIleHus MOCTaBIeHHOW 3alaud, OUePTUTh KPYT (hM3HUUeCKUX 3aKOHOB, 3HaHUe
KOTODBIX TTO3BOJIUT PEILUTD AaHHYIO 3a/auy;
* [I0OCTaBUTb 1ieJTb TIPOBOAMMOT0 SKCIIEPUMEHTA U OTIPeAe/UTh M0C/e/[0BaTe/IbHOCTD IeHCTBUM MPY ero
TIPOBE/IEHUH;
HaBbIKU:
* PaMOTHO ¥ apryMEeHTHUPOBAHO W3/1araTh COOCTBEHHBIE MBIC/TH, 000CHOBBLIBATh CBOU CYXK/IEHHS;
* MJIAHUPOBATh CBOIO paboTy;
* paboTaTh B KOJUIEKTHBE HaJl PelleHreM eJUHOU 3afauy;
* paboTark C MUTEPaTypPOl U MHLIMU UCTOUYHUKAMU UH(OPMAIL[UH.
OIIK-1
3HAHUA:
Ha YpOBHe TIpe/iCTaB/IeHuU:
* 001mielt pu3nMyeckol KApTUHBI OKPY’KAIOIIEro MUPA KaK CUCTEMbI B3aUMOCBSI3aHHBIX (PH31UeCKUX
SIBJIEHUH, Pa3/TMUHBIX (OPM JBVKEHUS] MaTePUH;
* ponu pU3MKY Kak pyHIaMeHTa /7S U3yUYeHus JUCLIUMIUIMH TTPodeCcCHOHaNBHOTO 1MK/Ia, KaK OCHOBY
[J151 BBIIeTIEHUs] B CBO€H MpodeCCHOHANBHOM [IeSTelTbHOCTH (PrU3ndeCcKUX SIBIEHUH U TTPOLIeCCOB,
OTIpe/Ie/ISTFOLUX TMPUHLUILI PA0OTHI Pa3/IMYHBIX TEXHUUECKUX YCTPOUCTB;
* B3aMMOCB$31 TEOPHHU U FKCITIEPUMEHTA, CTy>Katero 06a3oit ayisi popMUpOBaHUS TEOPUH U
TIOJITBEPXK/IAIOIIEr0 eé T0JI0XKEeHHS,
Ha YpOBHE TIOHUMaHHUSI:
* CMBICJIa TAKKX TIOHATHH Kak: (u3nueckoe siBjieHue, pu3nueckas BeJIMUMHa, MOZeslb, TUIOTe3a,
JKCIIePUMEHT, HabmoieHe, n3MepeHne, pu3ndeckast Teopus, GU3NUeCKU 3aK0OH;
* pyHZaMeHTa/IbHBIX TTOHSITHUM, 3aKOHOB U TEOPHH KaCcCUUeCKOM 1 COBPeMeHHOM (hH3UKHY;
* pusnuecKrx Mojiesielt, NCIOb3yeMbIX MPU TTOCTPOEHHH TeOPUH SIB/IEHMS;
* rPaHUI] IPUMEHNMOCTH TeOPUH, IIOCTPOEHHO Ha orpe/ie/ieHHOW (hr3HudeCcKol MoJieny;
* TIPUHLIUTIOB MTOCTPOEHUs (HU3UUeCKUX IKCIIEPUMEHTOB,;
Ha ypOBHe BOCITPOU3BeJeHUsI:
* (hopmMyTMpPOBOK (Pr3KUeCKHX 3aKOHOB, MPUHLUIIOB 1 TIOCTY/IATOB, UX MareMaThyeckoe BhIpayKeHHe T10
OCHOBHBIM pa3jiejiaM (1)I/I?>I/IKI/II qJI/IBI/II—IECKI/Ie OCHOBBI MEXdHHKH, JIEKTPUUECTBA U MalrHETKU3Mad,
3/1IeKTPOJMHAMUKH, (GH3UKM KojeOaHWH M BOJIH, ONTHUKW, KBAHTOBOW (DU3HKH, aTOMHOH W siZiepHOM
¢bu3ukuy;
* METOZIOB PeIlleHus 3a/iad TI0 OTMCAHUI0 (PU3MUeCKUX SIBJIEHUIA;
* METOZJ0B NIPOBeZIeHUsI SKCIIepUMeHTa 1 00paboTKY pe3y/ibTaToB U3MepeHNH;
* METOZMKH OIIEHKU TTOTPEITHOCTH U3MEPSIEMbIX BETUUHH;
YMeHuUsi:
TeopeTUueCcKue:
* OTIpeZieNIUTD Iy TH PellleHus OCTaBIeHHOW 3aiaud, OUePTUTh KPYT (M3HUUeCKUX 3aKOHOB, 3HAHUe
KOTOPBIX [TO3BOJIUT PELUTh JaHHYIO 3a/auy;
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* TIOCTaBUTb 11€/1b TIPOBOJUMOTO FKCIIEPUMEHTA U OTpe/Ie/TUTh M0C/Ie/[0BaTe/IbHOCTD [IeMCTBUH MPH €ro
MIPOBE/IeHNH;

MpaKTUUeCKUe:

* pelliaTh THIOBBIE 3a/jauM 110 pasziesaM Kypca (GU3NKH;

* pa3bUpaThCs B MPUHIIMIAX JeHCTBUS (DU3MUECKHX TIPUOOPOB U CMIOCO6aX MX MPUMEHEHHUS;

* TIPOM3BO/IUTh PACUeThI M0 pe3y/IbTaTaM U3MepPeHHi;

* OL|@HHBATh TIOTPEIIHOCTb U3MEPSIEMbIX BEJTUUKH;

* QaHa/IM3UPOBATh MTOJTyUeHHbIE Pe3Y/IBTAaThl M COMOCTAB/IATh UX C TEOPETHUECKH ITPOTHO3UPYEMBIMH;
* TIPe/ICTaB/IATh (HYHKI[MOHAIBHbIE 3aBUCUMOCTH (PU3MUeCKUX BEMUMH B BUjie TPA(HKOB,;

HABbIKU:

* IPaMOTHO U apr'yMEeHTHPOBAHO M3/1araTh COOCTBEHHbIE MEBIC/TH, 060CHOBLIBATH CBOU CYKIEHMS;

* paboTath C IIMPOKUM KPyroM (pr3uUecKHX IIPUO0POB U 000py0BaHMSI;

* COCTaB/IATh HAYYHbIE OTUYETHI C FPAMOTHBIMHU BBIBOJIAMH O TPOJieIaHHOM paboTe;

* IUIAaHUPOBATh CBOIO paboTy;

* paboTaTh B KOJJIEKTHBE HaJl PeIlleHueM eJUHOM 3a/iauu;

* paboTarh C TUTEpPaTypoil U MHBIMH UCTOUHUKAMU MH(MOPMALIHH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa @U3UKA sBiseTcst AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 mporpaMmbl
TIOATOTOBKHU 110 HarpasieHuto 15.03.03 IIpuknadHas MexaHuka.

CogepxaHue [UCLUIVIMHBI ~ SBSIETCA  JIOTUUECKMM  mpofo/bkeHuem  aucuurnavH:  BBICHIAS
MATEMATUKA.

Copep>kaHue AUCIUIVIMHEI IBJISIETCS OCHOBO# /151 ocBoeHust aucturind: MATEMATUUYECKUE U
OU3NYECKUE OCHOBBI TEOPUM IIPOYHOCTH, MEXAHUKA JE®OPMUPYEMOI'O
TBEPAOT'O TEJIA, TEOPETUYECKAAA MEXAHUMWKA, TEOPETHUYECKHUE OCHOBBI
9JTEKTPOTEXHUKH, YPABHEHVSI MATEMATUUYECKOM ®U3MKW, YUC/TEHHOE PEIIIEHUE
IMPUKJIAJHBIX 3AJAY MEXAHUKWY, JKCIIEPUMEHTAJIbBHASA MEXAHUKA,
JJIEKTPOTEXHUKA U JJIEKTPOHUKA.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

e OIIK-1 — criocobeH NpUMeHSITh eCTeCTBeHHOHAYUHble U 00I{eMH)KeHepHbIe 3HaHUs], MeTO/bl
MareMaTUyeCcKoro aHanar3a U MoZle/IMPOBaHus B I1podeCCHOHANIbHOM JlesiTe/IbHOCTH

¢ OIIK-11 — Cnioco6eH BBISBIATH €CTECTBEHHOHAYYHYHO CYIIIHOCTh MPOO/eM, BO3HUKAIOIIUX B XO7ie
npod)eCCUOHANBHOM [1eSITeNTbHOCTH, TIPUBJIEKATh JJ1s1 MX peleHust GU3NKO-MaTeMaThdeCcKUi arnrmapar v
COBpPEMEHHbIe KOMIIbHOTEPHbIE TEXHO/IOTUU



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fie/ioB ¥ AMJaKTHYeCKUX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit

NPaKTHKYM

IlpakTHyeckue

3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

TIK-92

OIIK-1

Pazpaen 1. ®uznueckue oCHOBbI MexaHUKHM. 1.1. KuHemaruka.
KuHemaTnyeckyie XapakTepUCTHKH /IBHKeHHs MaTepUabHON TOUKH:
TPaeKTOpWsl, MyTh, epeMellieHre, CKOPOCTb, yCKOPeHHe. YCKOpeHHe
TI0JTHOe, TaHTeHIIMaIbHOe U HopMarbHOoe. KuHeMaTnueckyie ypaBHeHHs
paBHOIepeMeHHOro /iBrkeHHsi. KrHeMaTuyeckye XapakTepuCTHKH
JIBYDKEHMSI T10 OKPY)KHOCTH: yToJl IOBOPOTA, YIVIOBasi CKOPOCTb, YITIOBOE
yckopenue. CBsi3b IMHEHHbIX U YIVIOBBIX XapaKTepUCTHK. KuHemarnka
TOCTYyTaTe/IbHOTO U BpalljaTe/bHOTO /IBH)KeHNs TBEPAOro Tena. 1.2.
[JnHamuka. ViHepLia/ibHble CUCTeMbI OTCYeTa U NepBblii 3akoH HbroToHa.
Macca, uMnyssc, cuia. BTopoit u TpeTuii 3akoHb! HproTOHA. 3akoH
COXpaHeHHs! UMITY/IbCa. 3aKOH BCEMHUPHOTO TAroTeHHsl. CHIIbI
conporuBieHus. HenHepiyabHble cucTeMbl oTcueTa. CHlbl HIHEPLUN.
1.3. Pa6ora u sHeprusi. PaboTa 1 KHHETHYeCKasi SHEPrusi.
KoHcepBaTyBHbIe U HeKOHCepBaTUBHBIE CU/IbL. PaboTa 1 noTeHIUabHas
9Heprusi. 3aKOH COXpaHeHHUsI ITOTHOM MexaHHuecKoi sHeprun. CBsi3b
MeXK/ly CUJION U MOoTeHLManbHOM 3Heprueil. Buspl coyaapenuii Ter. 1.4.
MOoMeHT UMIy/IbCa U MOMEHT CHJIbl. MOMEeHT UMITy/Ibca MaTepHa/bHOM
TOYKH M MEXaHU4EeCKOM chcTeMbl. MOMEHT cu/ibl. YpaBHeHHe MOMEHTOB.
3aKOH COXpaHeHHs MOMeHTa nMmyseca. 1.5. [luHaMKKa BpalljaTe/bHoro
JIBIDKEHUsI. YpaBHeHHe BpallieH!sl TBep/0ro Tela BOKPYT 3aKperieHHOMH
ocu. Moment nneprmu. Teopema [lteiinepa. PaboTa U MOLHOCTb NPU
BpalleHnH Tesla. KuHeTnueckas sHeprus Bpaatonierocs Tena. [lnockoe
JIBIDKEHNe TBep/bIX Tesl. 1.6. D/ieMeHTbl MeXaHUKH CTI/IOIIHBIX Cpef.
OG1me cBOMCTBA KUJKOCTeH 1 ra3oB. CTalliOHAPHOE TeueHH e HjleabHON
JKUAKOCTH. YpaBHeHHe BepHy/niu. Yrpyrue HanpsbkeHus U eopMmaLiuy B
TBepZoM Teste. 3akoH ['yka. Moaynb FOura. Kosddurment [Tyaccona. 1.7.
PensTuBHCTCKas MexaHUKa. [IPUHLIUIT OTHOCUTE/TLHOCTH U
npeo6pasoBanust I'avnesi. [ToCTy/aThl CHeLManbHOKM TEOPHHI
orHocuTensHOCTH (CTO). OTHOCHTEIBHOCTD OHOBPEMEHHOCTH U
nipeo6pasoBanust Jlopentia. CoKpallieHue JIMHBI U 3aMe/l/IeH1e BpeMeHH! B
JIBIDKYILIMXCSl CUCTeMax oTcyeTa. PeIITUBUCTCKUI UMITysibC. B3aumMocss3b
Macchl ¥ 5Hepruu. Minpapuantel CTO.
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Pazpen 2. MosiekynsipHas (pusuka 1 TepMmoauHamMuKa. 2.1. OCHOBBI
MOJIeKy/ISPHO-KMHeTHYe Kol Teopuu. TepMouHaMuueckuii 1
MOJIeKY/ISIPHO-KMHeTHYe CKUi MeTO/bl UCC/Ie/J0BAHNST MAaKPOCKOIINYeCKIX
nporieccoB. MakpockonuuecKk1e napameTphbl cocTosHus. OCHOBHOe
ypaBHeHre MKT. YpaBHeHHe COCTOsIHUS H/lea/lbHOTO ra3a — ypaBHeHHe
MenpeneeBa - KnaneiipoHa. 3akoHb! W/ieanbHOrO rasa. 2.2. ®yHKLU|
pacripezienenns. Knaccuueckas M KBaHTOBasi CTaTUCTUKU. Pacripesienenue
Makcseiia MOJIeKy/ H/leabHOro rasa. Pacrnipefienienyie bosblmMaHa 1
6apomeTrprueckasi popmysa. 2.3. TepmoguHamuka. HyneBoe Hauano
TepMozMHaMUKU. KBasucraTuyeckue nporeccel. Obpatimele 1
HeobpaTMble npoLiecchl. [lepBoe Hayamo0 TepMOAMHAMUKH.
TerutoeMKOCTb. YpaBHeHHe Maiiepa. AanabaTnueckuii u
TO/IMTPONHYeCKUi rporiecchl. [IPUHIMI /1efiCTBUS TEeT/IOBbIX MAllMH.
Iuxn Kapao. Outponusi. Bropoe Hauano TepmoprHamMuku. Cesi3b
SHTPOIUH C TEPMOAMHAMUYECKOH BepOoSTHOCTBIO. TpeThe Hauano
TepMOo/MHaMMKM — Teopema HepHcTa. 2.4. DieMeHTbI (pU3nueCcKor
KUHeTUKU. SIBneHus nepeHoca: juddysus, TeraonpoBogHOCTb,
BHyTpeHHee TpeHHe. UnC/I0 CTOJKHOBEHUH 1 A/IMHA CBOO0AHOTO npobera
MOJIeKy/1 M/lea/IbHOrO rasa. OMNMpHUUecKre ypaBHeHHs epeHoca: Puika,
®ypee 1 HetoToHa. 2.5. PeanbHble rasel. YpaBHeHue Ban-gep-Baasnbca.
Kpuruyeckas usorepma.
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Paspen 3. dekTpuuecTBo. 3.1. DneKTpocTaTHUeCcKoe I1o/e B BaKyyMe.
3aKOoH coxXpaHeHusl 37IeKTpU4ecKoro 3apsiia. 3akoH KyroHa.
Hal'lpﬂ)KeHHOCTb U TI0TeHLIMAaJI 3/1IeKTPOCTAaTUUECKOT'0 I10/I1 B BaKyyMe.
le/lHLU/IH CyTeprio3suLuu. HaHpS{)KeHHOCTb U TI0TeHLHraJI 1oJig TOYeUYHOro
3apsiza. Teopema I'aycca B MHTerpanbHO# 1 guddepeHipansHoi Gopme u
ee IIpHMeHeHue JI7ist pacyeTa 3/M1eKTPUUecKux moseit. Pabora 1o mepeHocy
TOUEYHOTO 3aps/ja B 3JIEKTPUUECKOM I10J1e. Ces3b Mexny
HarpshKeHHOCTHIO U MOTeHLIMaIoM 3/1eKTpoCcTaTiyeckoro noss. Teopema o
LUPKY/IALWA BEKTOPa HAIPsHKEHHOCTH 3/IEKTPOCTAaTUYeCKOro 110/ B
WHTerpanbHOU 1 AuddepeniyanbHoi popme. 3.2. TIpOBOJHUKH B
3/71eKTpHUUeckoM rosie. CBOKCTBa 3/1eKTPOCTaTUYeCKOrO MOoisl B
TIpPOBOJHHMKAX. Hal‘lpﬂ)KeHHOCTl: 3/IEKTPUYECKOrO 10/ y TIOBepXHOCTHU
3apsDKeHHOTr0 NPOBO/JIHUKA. J/1eKTPOeMKOCTb IIPOBOJHUKOB.
DNIeKTPOEMKOCTh yeAuHeHHO# cepbl. KoHzieHCaTophbl. D1eKTPOeMKOCTh
KoH/leHcaTopoB. Coe/jiHeHNUsI KOHJIeHCaTopoB. Beruncienne
9/71eKTPOEMKOCTH TJIOCKOr0, C(hepruecKoro, LuIMHZPHYECKOro
KOH/]eHCAaTOPOB. DHePrusi 3/IeKTPHUUeCKOro M0JIsi: SHePIUsi CUCTeMbI
TOUEYHBIX 3aps/i0B, SHEPrUst KOHAeHCaTopa, 00BeMHast IIOTHOCTh
SHepruu. 3.3. JJ3/IeKTPUKU B 3/IEKTPHUECKOM I1071e. DJIeKTPUUeCKUi
Mok, TToTeHIMa ¥ HanpsHKeHHOCTh MOJIst TOUeUHOTO JJUTOJS.
IToBenenue auUIosst BO BHEILIHeM 3/1eKTPHUeCKoM 11ose. Bektop
TIO/ISIPU3AL{X U BEKTOP 3/IEKTPHUeCKOM MHAYKLMHN (37IeKTPUYIeCKOro
CMELL[GHI/IS{)‘ Cesi3b BeKTopa BHEKT])H‘{QCKoﬁ WHAYKLIWA U HalIpSDKEHHOCTH
107151 B MU30TPOIHOM /Jiu3/1eKTpuKe. [lusneKTpuveckast BOCIPUMMUMBOCTb U
TIPOHMLIaeMOCTb BeljecTBa. Teopema I'aycca /i/1st BeKTOpa 3/1€KTPHUECKOTO
CMellleHus. YC/I0BUSI Ha IPaHuLie pasfiesia IByX JU3/1eKTPUKOB. 3.4,

TTocTosAHHBII 2eKTprYecKuii ToK. Cria U IIJIOTHOCTb TOKa. YpaBHeHHe
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HernpepbIBHOCTH. 3aKOH OMa B MHTerpajbHOM U AuddepeHLanbHOM
opme. DneKTPOABIIKYILLIAs CH/la UCTOUHUKA TOKA. 3akoH Jhkoynsi-JleHLa.
IMpaBuna Kupxroda.

Bcero 3a 2 cemecTp 144 68 34 17 17 76 50 50

Paspgen 4. Marnetusm. 4.1. MarHuTHoe 1ofe B BakyyMme. Bektop
MAarHUTHOM MHAYKUMU. MarHuTHoOe IoJje ABKYIerocs 3apsijia. 3akoH
Buro-Casapa-Jlantaca. 3akoH Amriepa. Cusa JlopeHija. /IBiokeHue 3apsifoB
B 9/IeKTPUUECKUX M MarHUTHBIX nossx. OpdekT Xo/aa 1 ero npuMeHeHue.
Teopema 0 LMPKy/isiLMK U TeopeMa I'aycca /st BeKTOpa MarHUTHOM
WHAYKLWMY B UHTerpasbHOM U AuddepeHunansHoit popmax. Pabora npu
JIBIDKEHMH TTPOBOJJHHMKA C TOKOM B MarHUTHOM nojie. 4.2. MarHuTHoe rose
B BelljecTBe. MarHMTHOE I10/1e ¥ MarHUTHBIH JAUIO/bHBIA MOMEHT
KpPYroBOro ToKa. BeKTop HaMarHHUeHHOCTH U €ro CBsA3b C IVIOTHOCTHIO
MOJIeKY/ISIPHBIX TOKOB. HarpspkeHHOCTb MarHUTHOTO Moj1sl. MarHuTHast
BOCIIPUMMYHMBOCTb U MarHUTHast TPOHUIIAEMOCTb. [JMaMarHeTHKy,
rapamMarHeTUKu ¥ (eppomMarHeTHKH. I'paHUUHbIe YCIOBUS HA
TIOBEPXHOCTH pasfieia IByX MarHeTUKOB. 4.3. D/leKTpOMarHuTHast

P 3 VHJYKLMS. 3aKOH 371eKTpoMarHuTHoi unykuun ®apages. Ilpasuno 30 18 8 6 4 12 15 15
Jlenuia. OGbsiCHeHH e sSIB/IEHHS Ji/1sl TIPOBO/HHKA, ABIXKYILErocs B
MarHUTHOM TioJie. 3aps/i, MPOTeKAaKoLUi B MPOBOJHKKE MPU
BO3HMKHOBeHHH O/IC MHAYKLMY. SIB/IeHNs] CAMOUHAYKLIMK ¥ B3aMHOM
WHAYKUMH. THAYKTHBHOCTb U B3aMMHasti MHAYKTHBHOCTb KOHTYPOB.
VIHAYKTUBHOCTH J/IMHHOTO NPSAMOTO cosieHoua. ToKM NPy 3aMbIKaHUH U
pa3sMbIKaHUU LIeH, CBS3aHHbIE C ee MH/YKTUBHOCTbIO. DHeprus
MarHUTHOTO T10/1s1: SHePrysi MarHUTHOTO TIOJIst TIPOBOAHHKA C TOKOM,
06beMHasi IVIOTHOCTh SHepruu. 4.4, YpaBHeHus: Makceesia.
MakcBe//I0BCKasl TPAaKTOBKA sIB/IGHHS! 3/IeKTPOMAarHUTHOM MHAYKLMK. Tok
cMmereHus. Teopema o LIMPKY/ISIL{MM BeKTOPa HANpsKeHHOCTH MarHUTHOTO
T10/151 IPY HA/IMUMK TIePEMEHHOTO 3/1eKTPUYeCKOro MOJIsl B UHTerpaabHOMH 1
nuddepenipansHoi Gpopmax. Crcrema ypaBHeHMit MakcBesna B
WHTerpaibHOU U AuddepeHLanbHoN hopmax. PU3HUECKUHA CMBICT
BXOZSIIMX B Hee ypaBHeHWH. Marepua/ibHble ypaBHeHHUsI.

Paspen 5. Kone6anus v BosiHbl. OnTHKa. 5.1. MexaHuueckue u
9/1eKTPOMarHUTHbIe TapMOHMYecKHe KosebaHus. VieanbHbli
rapMOHWYEeCKUH OCLIM/IATOP. YpaBHeHHe HleabHOro OCLIU/IIATOpa U ero
pelieHrie. AMIUINTY/, YacToTa U (asa KoneGaHus. DHeprus KosebaHui.
Tpumepbl KoseGaTe/bHbIX ABIKEHHUH Pa3niuHOi GU3HUeCKOi IPHPO/bL.
CBobozHbIe 3aTyxarolie KoneGaHus OCLIU/LIATOPA C MOTEPSIMH.
BoIHyXIeHHbIe Kornebanust. CroxeHue kosiebaHuii (6renusi, Gpuryps
JIuccaxy). 5.2. Yripyrue BosiHbl. I1pozi0/ibHbBIe U MOTepeyHble BOJIHbI.
BonHoBOe ypaBHeHMe. BOlHOBbIe TOBEPXHOCTH. YpaBHEHHe M/I0CKOH
MOHOXPOMAaTHUYeCKOH BOJTHBI, ee XapakTepucTHKH. Pa3oBast CKOPOCThb
BosHbI. CpepryecKyre BOHbI. JHePrus ynpyroi BOIHbI, BEKTOpP YMOBa
/151 ynpyroi BosiHbl. Ctosiure BO/HBL. AKyCTHYecKui addekT Jonepa.
5.3. DnexTpoMarHuTHble BosHbL. CyllleCTBOBaHHe 371eKTPOMarHUTHBIX

2 3 BOJIH KaK CJIefICTBHe ypaBHeHHI Maxkcsesia. CBOHCTBa 40 26 12 6 8 14 15 15
3/IeKTPOMarHUTHBIX BOJIH. DHEprysi 3/IeKTPOMarH|THBIX BOJIH. Bektop
TToHHTHMHra /7151 371eKTPOMAarHUTHO BosHbI. I1IKasa 31eKTpOMarHUTHBIX
Bo/H. ONTHUeCKUIA JUara3oH AJMH BoJH. 5.4. BoHoBast ontrka.
VHTepdepeHLys cBeTa. YCIOBUSI MAKCUMYMOB U MUHUMYMOB. OTIbIT
FOnra. Crioco6bl HabumozieHNst THTepGepeHI K cBeTa (3epKasa dpeHers,
6urnpusma dpeHestst, 3epKaso JIoiiza, TOHKKe T/1eHKH, Kojblia HbioToHa).
Judpakuus ceera. [Tpuniwn ['tolirenca-Ppenes. 30Hb1 peHess.
[Judpakupst OpeHesst Ha KPYIIOM OTBEPCTHH U AUcKe. [Judpakiust
®payHrodepa Ha J/IMHHOM NPSMOYTO/IbHOM 1ie/u. JudpakLuoHHas
peretka. [Tossipusanust cBera. 3akoH Mamtoca. CrerneHb MO/IsIpU3aLiuu.
Crioco6bl MosTyueHust o/ISPU30BaHHOTO CBeTa. 3akoH bprocTepa.
Jucnepcust ceeta. Pasnoxxenue ceera B criektp. HopmaneHas u
aHOMaJIbHasi JUCTIepCHsl.

Paspen 6. KBanToBasi pusuka. 6.1. KBaHTOBBIE CBOMCTBA
9/1eKTPOMarHMTHOrO M3/y4eHust. TernioBoe usayueHue U ero
XapaKTepPUCTHKH. 3aKOHbI U3/Ty4eHus abCOMIOTHO uepHOro Tesa. I'nunoresa
Inanka o kBaHTax ceera. ®opmysna Ilnanka j1s1 U3mydaTebHOM
crioco6HocTH abcomoTHO YepHoro Tea. CBoicTBa (pOTOHOB. BHerHuii
dotosrddexr, 3akoHbl CTo€TOBA. YpaBHEeHHe DHHIUTeIHA [/1s BHELLHero
dororddexra. dpdext KomntoHa. TopMo3HOE PeHTTEHOBCKOE H3TyUeHHe.
[laBneHue ceeta. KoprycKy/isipHO-BO/THOBOM /lyanusm Npupozs! ceeTa. 6.2.
OKcriepuMeHTa/IbHbIe JlaHHbIe 0 CTPYKType aToMoB. JIMHeiuaTble CrieKTpbl
aromoB. Mogesnb atoma Pesepdopaa. IToctynarst Bopa. Teopust Bopa ans
BO/IOPOZ0NIOA0OHBIX HOHOB. KBaHTOBaHME SHEPTHH /IEKTPOHA B aTOMe.
OmneiT ®panka u I'epija. 6.3. DneMeHTHI KBAHTOBOM MeXaHUKH. I'uroTesa
7ie Bpoiins. BonHsl fie Bpoiins. DKcriepuMeHTanbHOe MOATBepsK/ieHne
runore3ssl Ae bpoiins. [TpuHLmn HeonpeseneHHocTeit Iefisen6epra.

P 3 BonHosast GyHKLMs, ee cBOiCTBA ¥ (pu3nueCcKuii CMBIC/T. BpemeHHOe 1 38 24 14 5 5 14 20 20
cTarMoHapHoe ypaBHeHus IlIpeauHrepa. KBaHtoBas uacTuia B
0/{HOMEpPHO# TOTeHL{aNbHO#M sive. OJHOMEePHBbIi TIOTeHL{Ha/bHbINA Gapbep.
KBaHTOBbIN rapMoHHuecKHii ocLuaTop. 6.4. KBaHTOBO-MexaHHYeCcKoe
ornvcaHue atoMoB. CrarpoHapHoe ypaBHeHue IlIpeayHrepa A/s aroma
BO/I0po/ia. Bo/HOBbIe (DYHKIIMM M KBaHTOBbIE uncsa. [TpaBuia or6opa zyist
KBaHTOBbIX NepexofioB. OnbiT IITepHa 1 I'epsiaxa. CrivH 3/1eKTpOHa.
®epmuonb! ¥ 6030HsL. [TpunLmn ayan. ®usnueckre 0CHOBBI
neproanveckoro 3akoHa [1.V1.MeneneeBa. XapakTeprucTHuecKkye CrIeKTpbl
aToMoB. 3aKoH Mo3/u. 6.5. DiieMeHThI si/iepHOH GU3NKHU. DleMeHTapHble
yacTuipl. CocTaB aTOMHOTO s1/pa. XapakTepUCTHKH sjipa: 3apsiji, Macca,
SHEprHsl CBSI3U HYKJIOHOB. Pa/[u0akTHBHOCTb. BH/ibl U 3aKOHBI
PajitoaKTUBHOTO U3/y4eHus. jepHble peakiyu. [lenenve sijep. CuHTe3
sep. PyH/laMeHTa/IbHble B3aUMO/IeHCTBHS M OCHOBHBIE K/1acChl
9/1eMeHTapHBIX YaCTULL. YacTULbl U aHTUYACTHLbL. JIENTOHBI U aIPOHBI.
Keapku.

Bcero 3a 3 cemecTp 108 68 34 17 17 40 50 50

Bcero no gucuunInHe 252 136 68 34 34 116 100 100

3.2. AyATOPHBII NPaKTUKYM

Homep u
Oo0nem
Ne |HamMeHoBaHHe ?
TeMa NpaKTHYeCKOr0 3aHATHUS aya.
n/n pa3pena
4acoB
JMCIIUILTHHBI



1 |Pa3gen 1. 1. KuHemaTvka MaTepyaabHOU TOUKH. 2. JluHaMyKa MaTepyuaTbHOU TOUKH. 8
dusnueckue 3. Pabota, MOIIIHOCTb, SHeprust. 3aKOHbI COXpaHEHUsI B MEXaHHMKe. 4.
OCHOBBI JvHamMuKa BpalllaTe/JbHOTO JBU)KEHUS TBEPAOrO Tea.
MeXaHUKHU.
Pazpen 2.
7 MonekynspHast |5. OCHOBBI MOJIEKY/IIPHO-KUHETHYECKOM TeOpuH. DPYHKIIUN 4
¢hu3vka u pacrpeziesieHus1. 6. 3aKOHbI TEPMOJUHAMUKU.
TepMOAUHAMUKA.
Paszen 3. 7. 3akoH KysioHa. TeopeMauFaycca. Pacuer HanpskeHHOCTH
3 DeKTPHUECTEO 3/IeKTPOCTaThUe CKUX ToJiet. 8. [ToTeHIMa 3/1eKTpOCTaTuyeCKOro MoJisl. 5
" |KoHzeHcaTopel. DHEeprus 31eKTpUIeCcKoro moss.
Bcero 3a 2 cemectp 17
1. 3akoH buo-CaBapa-J/larniaca. TeopeMa 0 LIMPKY/ISILIMK BeKTOpa
MarHuTHON nHAykimd. Cuia Amriepa v cusia JlopeHija. [IBikeHue
4 Pazpen 4. 3apsDKeHHBIX YaCTHUL| B MArHUTHOM M 371eKTPUYEeCKOM MOJAX. 2. MarHUTHBIN 4
MarseTusm. noToK. PaboTa npu [BM>KeHUH MPOBOZHUKA C TOKOM B MarHUTHOM TIOJTE.
OneKTpOMarHuTHasi MHAYKLYS. SIBeHUs CaMOMHIYKLMY U B3aUMHOM
WHAYKIUU. DHeprusi MarHuTHOTO TIO0JIS.
Pazpen 5. 3. MexaHuueckue U 3/IeKTPOMarHUTHBIE KoyiebaHusi. 4. Yrpyrue u
5 |KonebaHusiu  |3/1€KTPOMarHUTHBIE BOMHBI. AKycTHueckui 3ddexT Hornepa. 5. 8
BosiHbI. Onituka. (MuTepdepentus ceeta. 6. Judpakiys cBeTa.
Pazgen 6. 7. TerunoBoe n3nyuenue, horo3ddekr, apdexkr KomnroHa, Topmo3Hoe
6 |KBaHToBas PEeHTIeHOBCKOe H3/TyueHUe, faBieHre cBeta. 8. CnieKTphl aToMa BOA0pOAa U 5
¢u3vka. BOZIOPOJOTIOA0OHBIX NOHOB.
Bcero 3a 3 cemectp 17
3.3. JIaGopaTopHbIii NPAKTHKYM
Homep 1 O0Bem,
Ne |HammeHOBaHHe
Tema /1a00paTOPHOro NPaKTHKyMa aya.
n/n pasjena
JUCLUIUTUHBI uacos
AynuTopHBIe Yyackl OTBeZleHbl Ha cgady JlomanHero 3aganus Nel,
BBITIOJTHEHUE U C/lauy OTUETOB I10 IByM JIaDOpaTopHBIM paboTam 13
Tepeurc/ieHHbIX B COOTBETCTBUY C UHIUBU/Iya/IbHBIM rpauKoM
BBITIO/THEHUS J1TaOOPaTOPHBIX paboT B 1ab0paTOpyUH MEXaHUKU U
MOJIEKY/IIPHOH (u3uKu. JTabopaTopHasi paboTa 1o TEOPHHU IOrPeITHOCTEH.
JTaboparopHas pabota Nel. VcciiejoBaHre [IEHTPaLHOTO y/iapa I1apoB.
JlaboparopHast pabora Ne2. OripeziesieHrie Ko3¢duriieHTa TpeHHs KaueHusl.
Paszen 1. JlabopatopHasi paboTa Ne3. M3yueHre paBHOYCKOPEHHOTO [IBIDKEHUS Ha
DUBIIeCKe MatvHe ATByza. JlaboparopHast pabora Ned. VicciemoBaHre 3aKOHOB
1 0CHOBEI JMHAMUKU BpalljaTe/IbHOTO JBW>KEHUS TBEPOro Tesia. JlabopatopHasi 8
MEXAHVKIL pabota Ne5. Omnpe/iesieHrie CKOPOCTH MOHTa>KHOT'O TTaTPOHA C TIOMOLI[BO
0a/TUCTHYECKOTO KPYTUIBHOTO MasATHUKA. JTabopaTopHas paboTa Ne6.
Ompenenenye yCKOpeHUs: CBOOOJHOTO Ta/|eHUsI TIPU TTOMOIITU
MaTeMaTH4yeCckoro ¥ 060pOTHOr0 MasiTHUKOB. JlaboparopHasi pabota Ne7.
OrmpefenieHre MOMeHTa MHEPLMK MasiTHUKa MakcBesia. JlaboparopHast
pabora Ne8. OrnpeziesieHrie MOMEHTA UHEPLIMN TBEPABIX TE/T C TIOMOII[bIO
KPYTH/IbHBIX KosiebaHuii. JlTabopatopHast paboTa Ne9. OmnpegeneHye MOLY/Ist
Kpy4eHUs HUTU U MOMeHTa UHepLIMU CUCTeMbI, COBepILIarolledl KpyTHIbHbIe
KomebaHwusl.
2 |Pasgen 2. AynuTopHbIe yachkl OTBe/leHbl Ha CAauy TepBoii yacTtu JloMalliHero 3a/jaHust 6
MonekynsipHasi |Ne2, BBITIO/IHEHHE U C/lauy OTUETOB IO ZBYM JIabOpaTopHBIM paboTaM u3
¢u3vka u TepeurCIeHHBIX B COOTBETCTBUM C UHAWBU/YaTbHBIM rpadrkoM
TepMO/IMHAMUKA. [BBITIO/THEHUS Tab0paTOpHBIX paboT B 1TabopaTopuy MEXaHUKH U

MOJIeKy/IIpHOH (u3uku. JlaboparopHast pabota Nel0. Onipesienenvie
orHoteHuss Cp/CV MeTo[0M 3BYKOBBIX CTOSTUMX BOJIH. JTaGopaTopHasi
pabora Nell. OnpeziesieHre OTHOIIEHMS TEIVIOEMKOCTH T'a3a MpU
MOCTOSTHHOM /IaBJIEHUU K ero TerI0eMKOCTH MPY TIOCTOSTHHOM 00beMe T10
asiabaTHOMY pacIMpeHHto ra3a. JlaboparopHasi pabora Nel2.
OnpepienieHre OTHOLIEHUST MOSPHBIX TeruloeMKocTel raza Cp/CV meTozoM
afivabaTryeckoro paciivpenus. JlabopatopHast pabota Nel3. OmnpesieneHue

9




Pazgen 3.
DJIeEKTpHUYECTBO.

KO3 duIeHTa BI3KOCTH KUAKOCTH. JTabopatopHast pabota Nel4.
Onpenenenye ko3hbuieHTa TeMIONPOBOAHOCTH Bo3yXa. JlabopaTopHast
pabora Nel5. Onpesienienue ko3dduiiverTa B3auMHOM AudQy3un Bo3ayxa
Y BOZSIHOTO Tapa. JTaboparopHas pabora Nel6. OripeiesieHue

ko3¢ duiMeHTa BI3KOCTH BO3/lyXa KalW/UISIPHBIM METO/IOM.

AynuTopHBIe yachkl OTBe/IeHbI TOJILKO Ha Cjauy BTOPOU uacTu [JoMaliHero
3aganust Ne2. JTabopaTopHble paboTh 110 pazfeny Ne3 "DyeKTpuuecTBo'" BO
2 ceMecCTpe He IIPeJyCMOTPeHbI COTVIaCHO UHIUBUYATbHOMY IpaduKy
BBITO/IHEHUS J1TA00paTOPHBIX paboT.

Bcero 3a 2 cemectp

17

Paspgen 4.
MarueTtusm.

AymuTopHBIe Yachl OTBeJIeHbI Ha C/lauy IMepBoi yacTyl [loMaliiHero 3aJjaHust
Nel, BeITIOSIHEHHE U CA@dy OTYETOB TI0 IBYM JlabopaTopHeIM paboTam u3
Tepeurc/ieHHbIX B COOTBETCTBUY C UHIWBU/Tya/IbHBIM IPaQUKOM
BBITOJ/IHEHUS J1Ta00paTOpHBIX pabOT B 1a00paTOPHM /I€KTPHUECTBA U
MarHeTu3sma. JlaboparopHasi pabota Nel. 3yueHue 37€KTPOCTaTHUECKOTO
nosist. JTaboparopHasi pabora Ned. OmipesiesieHUe AU3TEKTPUUECKUX
TPOHULIAEMOCTeN KUAKOCTeN 1 MOSIPU3yeMOCTU HeTOJIIPHONM MOJIEKYJIbI
pe30HaHCHBIM MeTozioM. JlabopatopHasi pabota Ne5. 3akoHb! Kupxroda.
JlabopatopHasi paboTa Ne6. MccnenoBaHue 3aBUCUMOCTH T10/1€3HOM
MoLHOCTH, KIT/I MCTOUHMKA TOKa U CUJIbI TOKA B LielH OT Harpy3Ku.
JlabopatopHasi paboTa Ne8. OnpeseieHre HalpsPKeHHOCTH MarHUTHOTO
TOJIs B TOUKaX OCH KPYTOBOTO ToKa. JTabopatopHast pabotaNe10.
OrnpeneneHyie B3aMMHON UHAYKTUBHOCTH JIBYX KOHTYpOB. JlabopaTtopHast
pabora Nel6. M3yueHrie MarHUTHOTO TIOJISI COJIEHOM/IA C TIOMOIIIBIO JaTuMKa
Xosna. JTaboparopHast pabora Nel7. M3yueHue siB/ieHUs] B3aUMHOM
uHAyKUWu. JlabopatopHast pabota Nel9. M3yueHue riporieccoB 3apsija u
paspsia KOH/IeHCaTOPOB.

Paspen 5.
Konebauus u
BoJIHBbI. OTITHKA.

AyauTOpHBIE Yackl OTBeJEeHbI Ha Clauy BTOPOM YacTH [loMalIHero 3a/jaHust
Nel, mepBoii yactu JloMartiiHero 3a/jaHusi Ne2, BBITIO/IHEHHE U CJlauy OTYeTa
He 6osiee, uem 110 ofHoi (1 uam 0) maboparopHoii paboTe U3
MEepeurC/IeHHbIX B COOTBETCTBUM C UHAVBU/IYaTbHBIM TPapuKoM
BBITIO/THEHUs TabopaTopHbIX paboT B 1abopaTopyy onTHKY. JlTabopaTopHas
pabora Nel. MI3mMepeHue roKa3aresieli peioMIeHUs KUJKOCTEH.
JlabopatopHasi paboTa Ne2. OrnipefiesieHre [I/TMHLI CBETOBOU BOJIHBI TIPU
rioMo1iy 6unpusmel. JlaboparopHast pabota Ne3. V3MepeHust C TOMOIIIBIO
rHTepdepeHIMOHHbIX Kojiel] HeroToHa. JTaboparopHast paboTa Ned.

HOudpakiiyis Ha yrIopsiIOYeHHOM U XaOTH4eCKOM MHOXKeCTBaX TPersTCTBUM.

JIaboparopHast pabora Ne5. /Tudpakiust dpayHrodepa Ha JTAHHON
MPAAMOYTOJTLHOM 11ie. JTaboparopHasi paborta Ne6. V3yueHne CBOMCTB
OoTpa’kaTebHOM UG PaKLIMOHHOM pelleTKH U orpeiesieHre C ee TIOMOIIbI0
[UTMHBI CBETOBOM BOJHBL JIabopaTopHast pabota Ne7. OnipesienieHue
KOHLIEHTpaL{M1 pacTBOpa MpY MOMOLLM [T0/IyTEHEBOIO caxapuMeTpa.
JlabopartopHas paboTa Ne8. V3yueHue 3aKOHOB TIO/ISIPU3AL[UM CBETA.
JIaboparopHast pabora Ne9. V3yueHue AUCIIepCHY CBETA.

Pazgen 6.
KBanToBast
¢u3vka.

AynuTopHbIe uachl OTBeZleHbI Ha Cflauy BTOPO yacTy [loMalHero 3a/jaHust
No2, BBITIOJTHEHHE U Clady oTYeTa He bosee, uem 1o ozHow (1 um 0)
JabopaTopHo¥ paboTe U3 MePeurC/IeHHbIX B COOTBETCTBUH C
WH/WMBH/TyabHBIM TPa(hMKOM BBITIOTHEHHS 1ab0paTopHBIX paboT B
naboparopuu ontuku. JlaboparopHast pabota Nel (kB.onT.). V3yueHue

CTIeKTPOB MCITYyCKaHUs U ToriolieHus. JlaboparopHasi paborta Ne2 (KB.OIIT.).

VccnepoBaHue CTIEKTPOB MHEPTHBIX ra3oB. JlaboparopHasi pabota Ne3
(xB.omT.). I3yueHue crieKTpa atoma BOJ[OPOZA U OTipeiesieHre TTOCTOSTHHOM
Pupbepra.

Bcero 3a 3 cemectp
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3.4. CamocrosiTennbHas padora crygenrta (CPC)

Homep n
HauMeHOBaHue
paspaena
AUCLUITAHBI

Copepixanue yue0HOro 3a/JaHus

Oo0neMm,
4acoB

Pazgen 1.

IMoaroToBKa K 1ByM jlabopatopHbiM pabotam. OdhopMiieHre 0TYETOB 110

10

26




dusuyeckue JIBYM fabopaTopHbiM pabotam. TToATOTOBKA K KOJIJIOKBUYMY TI0 TBYM
OCHOBBI naboparopHbiM pabotam. IToAroToBKa K MPaKTUYECKUM 3aHSATHSIM T10 TEMaM
MEXaHUKHU. Nel, 2, 3 u 4. Bemosinenue JomatuHero 3aganus Nel. [Togroroeka K Tecram
Nel u 2. [ToaroToBKa K JUarHoCcTuueckuM paboram Nel u 2.
Pazzen 2 IMoaroToBKa K AiByM jlabopatopHbiM pabotam. OdopmiieHre 0TUETOB 10
A ) IIByM jlabopaTopHbIM pabotam. [ToATOTOBKA K KOJIJIOKBUYMY TI0 JIBYyM
MornekynspHas
2 F— JlabopaTtopHbeIM paboram. IToTOTOBKA K MPaKTUUECKUM 3aHITUAM 110 TeMaM | 26
Neb, 6. BrimosiHeHUe riepBoi uactu JomaiirHero 3aganust Ne2. [ToarotoBka
TepMOAUHAMUKA. o
K TecTy Ne3. IToAroToBka K jMarHoCTHUeckou pabore Ne3.
3 Pazpen 3. [ToaroroBka K rpakThueCcKUM 3aHSITHsAM 110 TeMaM Ne7, 8. BrimosiHeHue 24
ONeKTpUUeCTBO. |BTOPOi yacTy JlomaiiiHero 3aganusi Ne2.
Bcero 3a 2 cemectp 76
IMoaroToBKa K ZiByM jlabopatopHbIM paboTam. OdopmiieHre 0TUETOB 10
JBYM fabopaTopHbiM pabotam. TToATOTOBKA K KOJIJIOKBUYMY TI0 IBYM
Pasnen 4.
4 sabopaTtopHeIM paboram. ITo/[rOTOBKA K MPaKTUUECKUM 3aHITUSAM TI0 TeMaM | 12
Maruetusm. z
Nelu 2. BeinosiHeHue niepsoi yactu JJomatuHero 3aganus Nel. [Toaroroka
K TecTy Nel. I[ToarotoBka K AarHoctuueckoi pabore Nel.
IToaroroBka K maboparopHoii pabore. OdopmieHHe OTUeTa T10
slabopaTopHoii pabore. TToAroTOBKa K KOJIJIOKBUYMY T10 J1ab0paTopHO#
Pazpen 5.
pabore. TToArOTOBKA K IMPAKTUUECKUM 3aHITUAM 110 TeMaM Ne3, 4, 5 u 6.
5 |Konebauusa u . > 14
BrimonHenue Bropou yacty JomattiHero 3aganusi Nel v riepBou yacTu
Bo/THBI. ONTHKA.
Homamnero 3aganus Ne2. ITogroroBka k Tecram Ne2 u 3. Iloaroroska K
JMarHoCcTYeckuM paboram Ne2 u 3.
IToaroroBka K jaboparopHoii pabore. OdopmieHre oTueTa Io
Pazmen 6. naboparopHoti pabote. [ToAroTOBKa K KOJIOKBUYMY TI0 J1aOOpaTOpHOM
6 |KBanToBas pabote. TTorOTOBKA K MPAKTHUECKUM 3aHATHSIM 110 TeMaM Ne7, 8. 14
¢u3uKa. BrinosiHenue Bropoit uacty JJomaiiiHero 3aganusi Ne2. [ToAroToBka K TecTy
Ne3. TToaroToBKa K UarHOCTUUECKOH paboTe Ne3.
Bcero 3a 3 cemecTp 40
4. ®OPMBbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2(3|4 5 6 (7|8 9 10|11/12(13/14 15 16|17
Tect, Otu. 110 JIP, Tecrt, 13, OTu. 110 A3, Otu. no JIP,
2 a3 AP JIP AP Tect AP
Ortu. no JIP, 113, Ortu. no JIP, 113, Ortu. no JIP, 13,
3 Tect AP Tect AP Tect AP

‘YcioBHbIe 0003HAUCHUS:
e [IP — puarHOCTHUeCKasi paboTa;

Tect — Tecr;

Ortu. o JIP — otuet 1o JIP;
3 — nomaiiHee 3ajjaHue.

TeKyluil KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromumx dhopMax:
[TMarHoCTUYeCKasi pabora;

TECT;
otuet 110 JIP;
JloMalllHee 3a/laHue.

IIpomMesKyTouHasi arTecTanusi IIPOBOAXUTCS B popMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1

2
3.
4..
5

6

7

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.

. . BonHoBas ontuka. CI16.BI'TY "BOEHMEX" um. [T. ®. YcTrHOBa, 2018, 435 3K3.
. . Mexanuka v mosnekysisipHasi pusvka. CI16.6I'TY "BOEHMEX" um. [I. ®. YcruHosa, 2012, 620 3k3.

. [Tpaktrkym 1o pusuke. CI16.BT'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2005, 862 3k3.
Cniektpsbl atoma. Teopust Bopa. CIT6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2006, 3/1. pec.
. . OnekrpomarHetusm. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2009, 423 3K3.
.. Onekrpomardetusm. CI16.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2006, 543 3K3.
. A. T. ApewkuH, JI. Y. Bacunwea, C. H. CokosoBa. . OCHOBBI KBAHTOBOM MeXaHWKH Y aTOMHOM (PH3MKH.
CII6.BI'TY "BOEHMEX" um. /. @. YctuHoBa, 2007, 408 3K3.
A.T. ApeukuH, H. A. ViBaHOBa, FO. H. Jla3apeBa. . 3neMeHTHI Cliel{iaJbHON TEOPUH OTHOCUTEbHOCTH.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, 464 3K3.
A. JI. 3arpebun, M. I. Jleanes, T. A. ITaBnoBa. . Mar"etusm. CII6.BI'TY "BOEHMEX" um. [I. ®.
Ycrunosa, 2007, 426 5k3.
A. JI. 3arpe6uH, M. I. Jlegués, O. C. AnekceeBa. . MonekysisipHasi pr3vKa U TepMOJAMHAMUKA.
CII6.FI'TY "BOEHMEX" um. /. @. YctuHOBa, 2007, 410 3K3.
. JI. ®énopog, JI. Y. Bacunwera, [. FO. MBaHo.. . KBantoras ontuka. CI16.6I'TY "BOEHMEX" um.
. @. YcruHoBa, 2021, 175 3Kk3.
. JI. ®émopos, FO. H. JlazapeBa, B. I. CpeauH. . ®usuka. OCHOBBI MOIEKY/ISIPHO-KMHETUUECKOU TeOprHr
u TepmoarHamMuki. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2017, 152 3Ks3.
. J1. ®énopos, FO. H. Jla3zapesa, B. I. CpeguH. . ®usnka. Maruetnsm. CII6.BI'TY "BOEHMEX" um.
. @. YcruHoBa, 2019, 222 3k3.
0. JI. ®énopog, FO. H. Jlazapesa, B. I'. CpeauH. . ®u3suka. Dnekrpuuectso. CI16.5T'TY "BOEHMEX"
uM. 1. ®. YctuHoga, 2018, 35. pec.
O. JI. ®énopoe, FO. H. JTazapesa, B. I. CpeauH. . ®usuka. Bonuel. CI16.BT'TY "BOEHMEX" um. /1. .
Ycrunosa, 2021, 122 5k3.
[. J1. ®énopos, FO. H. Jlazapesa, B. I. CpeguH. . ®usnka. Konebanus. CI16.BI'TY "BOEHMEX" um. /1.
®. Yctunona, 2020, 135 3k3.
0. JI. ®énopog, FO. H. Jlazapesa, B. I'. Cpeaun. . ®u3suka. BonHopas ontuka. CI16.6I'TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2022, 125 k3.
. JI. ®énopoe, FO. H. JTazapesa, B. I. CpeauH. . ®usuka. Mexanuka. CI16.BI'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2016, 116 3K3.
[. }O. VBaHoB, JI. U1. Bacunbesa. . [Jucriepcusi, IOIJIOLEHKE CBeTa U MOJIeKY/IsipHast peppaxiysi.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2018, 50 3k3.
. 10. Banos, T. H. KusizeBa, FO. H. Jlazapesa. . BBejeHre B MaTemMaTruecKyto o0paboTKy pe3y/bTaToB
skcriepuMenTa. CII6.BI'TY "BOEHMEX" um. /1. ®. YctuHora, 2018, 444 3k3.
. FO. VsaHos, 0. H. JIazapeBa. . Maremarrueckast 00paboTKa pe3y/bTaToB U3MEPEHHH B TIpUMeEpax.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2019, 247 3K3.
E. T. BopoauHa, A. H. CrapyxuH. . Konebanust u Bosiabl. CIT16.BT'TY "BOEHMEX" um. [I. ®. YCTHHOBS,
2011, 426 3k3.
N. B. Cagennes. Kypc ¢usuku. T. 2 Snekrpuuectso. BI'TY "BOEHMEX" um. []. ®. YctuHosa, 2008,
285 3K3.
. B. CaBesnbeB. Kypc ¢dusuku. T. 3 Keantosas ontuka. bI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2008,
298 3Kk3.
N. B. CagesnpeB. Kypc ¢dnzuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [I. ®. ¥YcruHosa, 2008, 370
3K3.
N. E. Upogos. DnekrpomarHetusM. OcHoBHEbIe 3akOHbI. M.: BUHOM. Jlabopatopwust 3Hanui, 2006, 10
9K3.
N. K. Hekpacos. . OCHOBbI (pU3MKH aTOMHOTO spa U 31eMeHTapHbIx yactul]. CI16.BI'TY "BOEHMEX"
uM. [1. ®. YcruHoga, 2010, 469 3k3.
JI. Y. BacunbeBa, b. C. T'ybanos, T. B. ViBaHoBa. . MeTogpb! peliienus 3aja4 mo ontrike. CI16.BT'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2008, 838 5ks.
JI. . Bacunbera, H. A. MBaHoBa, /1. JI. ®énopos. . Mexanuka. CI16.BI'TY "BOEHMEX" um. /1. ®.
Ycrtunoga, 2010, 3. pec.
JI. 1. Bacunbera, H. A. MeaHoga, T. H. Kasizera. . DyieKTpoMarHuTHoe moJie B BetrjectBe. CIT0.BT'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2017, 400 k3.
JI. Y. BacunbeBa, H. A. MiBanoga, FO. H. Jla3apeBa. . CtatucTHUecKye pacripesie/ieHus B pU3MKe.
CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2015, 254 3K3.
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32. T. Y. Tpodumoea, 3. T TTaBnora. . COOpPHUK 3a/1au 10 KypCy GHU3MKH ¢ pellieHussMH. M.: Briciias 11kosa,
2003, 74 3K3.
33. T. N. Tpodumoga. . Kypc ¢pusuku. M.: Briciuas mkona, 2003, 55 3k3.

5.2. JloronHUTeNbHAsA TUTeparypa o JUCLUIUIVHE:
1. 1. E. Upogoe. KeaHnTtoBasi ¢pusnka. OcHoBHbIe 3ak0HbI. M.: BUHOM. JlaGopatopust 3Hauui, 2007, 3 3K3.
5.3. Ilepuoguyeckue U3gaHus:

1. EcTecTBeHHbIe U TEXHUYECKUE HAYKY;
2. HayuHo-MeTo/rueckuii xXypHan « HbopmaTH3aiiysg o6pa3oBaHus U HAYKU».

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHKAIIMOHHOHN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIUTUIAHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://www.tnt-ebook.rt/ — TNT-EBOOK - DjieKTpOHHO-0MO/IMOTeUHast CUCTEMA;

3. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 By30B U CCY30B.;

4. https://ibooks.ru/ — 3BC ANOyKc.py - 3T0 60/bI10H BEIOOP aKTyabHOW JTUTEPATYPHI /IS Barlieh
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyHgamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCC/IeJ0BaHUH.

VHbopMalMoHHbIe CITPaBOUHbIE CHCTEMBI:

1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHol reHepati BT TY "BOEHMEX" um. []. ®@. YCTHHOBa;

3. http://www.consultant.ru/- Kouncynsraatllntoc- nHGOpPMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaronumucs nocpegcteom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CrieLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. lHTepakTHBHAas JOCKa;
2. AyIMTOpUS C YMC/IOM TI0CAJI0UHBIX MECT HE MEHbIIIe KOJIMUeCTBa 00yUaroIIXCs;
3. ITpoexTop.

6.3. JTaGopaTopHbIe 3aHATHA:

1. AypuTopusi C 4MC/IOM TIOCA/[OYHBIX MECT He MeHbllle KOJIHUeCTBa 00yUaroIiXCs;

2. YCTaHOBKH /171 TIPOBe/IeHusI 1ab0paTopHBINX PaboT 10 «MeXaHUKa, MOJIEKY/IsipHast (DH3HKa»;
3. YcraHoBKa /17151 1ab0OpaTOpHBIX paboT 1o "O/eKTpUYeCcTBO U MarHeTH3M";

4. YcraHoBKa [ij1st 1abopaTopHBIX pabot 1o "BojHoBas ¥ KBaHTOBas OTTHKA'.

6.4. Ilpouee:
1. pabouee MecTo npernojaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYIOM B VIHTepHeT;

2. pa60qu MeCTa CTyJeHTOB, OCHAllleHHbI€ KOMITbIOTEPAMU C AJOCTYIIOM B I/IHTEPHET, rpegHd3HaUYe€HHbIe

[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOM Cpefie.

14



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
DOU3NKA

AnHoTanusa paboueii nporpaMMsl

Muciynmaa ®U3UKA  sABnseTcs JUCHUILVIMHON 00M3aTe/IbHOH 4YacTH 0Ooka 1 mporpammel
TOATOTOBKM 10 HampasseHuto 15.03.03 Tlpukaaduas mexaHuka. JUCLUIIIMHA peanu3yetcs Ha ¢akyabrere O
EcrectBenHoHayunbiii BI'TY "BOEHMEX" um. 1.®. YcruHora kadeapoit 04 ®U3UKA.

MOucuuniavHa HalesieHa Ha GOPMUPOBaHUE KOMNemeHYuli:
ITK-92 cnocobeH K caMOPa3BUTHIO B YCIOBHUSX HeOTpee/leHHOCTH, (OpMY/IMpOBaTh cebe obpa3oBare/bHbIe
L[eJTH 110/l BO3HUKAFOIIIVE )KU3HEeHHbIe 33/]aul, BBIOUPATh CMIOCOOBI pellieHust U HarpaB/ieH!s! pa3BUTHS;
OTIK-1 criocobeH MPUMEHSITh eCTeCTBeHHOHAYUHbIe W OOI|eNH>KeHepPHbIE 3HAHWSI, METO/Ibl MaTeMaTH4eCKOTo
aHaJIi3a ¥ MO/IeTMPOBaHUs B MpodeCCHOHATBHOU e TeTbHOCTH.

CopeprkaHue AUCLIMIUIMHBI 0XBaTbIBaeT KPYT BOMIPOCOB, CBsI3aHHBIX C M3yueHUeM (yHJaMeHTa bHbIX TIOHSATUM,
3aKOHOB ¥ TEOpHM KIacCHYeCKOM M COBpeMeHHOM (M3WK{ 10 OCHOBHBIM pasfenaM: (u3udecKre OCHOBBI
MeXaHUKH, MOJEKY/IsApHasi (U3UKa M TEePMOJMHAMMKA, 3JeKTPUUECTBO, MarHeTU3M, KOoieO0aHWs W BOJIHBI,
OITHKA, KBAHTOBas (hr3MKa.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
* TECT;
e oruet 1o JIP;
e JIOMalllHee 3aJlaHue.

IIpome)xyTouHas arTecranusi [IPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO6m1ass  TpPyZ0EMKOCTh OCBOEHUSI [JUCIWTUIMHBI COCTaBisseT 7 3.e., 252 4. ITIporpamMMoM [JUCLIUTITHHBI

MIpelyCMOTPEHbI JIEKI[UOHHbIe 3aHATHS (68 4.), mpakTuyeckue 3aHsATHs (34 4.), 1abopaTopHbIN MPAKTHKYM (34
4.), caMocTosATe/IbHasA pabota cryaenTta (116 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

DPU3UKA

Tpyn0eMKOCTb OCBOEHUS JUCLIAIIIMHBI COCTaB/sgeT 252 4., U3 HUX 136 4. ayiUTOPHBIX 3aHATUH, U 116
Y., OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

Nelu 2.

HaumeHoBaHUEe PadoOTHI Pekomenjyemas iuTeparypa prn(:gvéxocm,
Pazgen 1. ®u3nuecKkue 0CHOBbI MEXaHHKH.
T. . Tpodumoga. . Kypc 26

IToaroroBka K AByM /1labopaTopHbIM pabotam. OdopmeHue
OTYETOB 10 JIBYM JlabopaTopHbIM pabotam. IToAroToBKa K
KOJUIOKBUYMY T10 JIByM JIab0OpaTOpPHBIM paboTam.
ITogroroBka K NpakTAYeCKUM 3aHATHSM IO TeMam Nel, 2, 3
U 4. BemosiHenre [Jomamsero 3azanus Nel. [Toaroroska K
tectam Nel u 2. TToATOTOBKA K IUArHOCTUUECKUM paboTam
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¢usvku: M.: Briciuas mikona,
2003 (I'maBe1 1-7)

. MexaHuka 1 MOJIeKy/IsipHast
¢msuka: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2012 (CtpaHutibl 3-
75)

T. U. Tpodumoga, 3. I.
ITaBnoBa. . COOpHUK 3a/jau 10
KypCy (pM3UKH C pereHus Mu:
M.: Briciias mikona, 2003
(Crpanuup! 6-144)

. JI. ®énopos, 1O. H.
JlazapeBa, B. I. CpenuH. .
®u3uka. MexaHuKa:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2016 (Bce
I/1aBbl)

. FO. Usanos, FO. H.
JlazapeBa. . Maremaruueckas
06paboTKa pe3yaLTaToB
HW3MepeHul B IpUMepax:
CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2019 (Bce
I71aBbl)

W. B. CagenbeB. Kypc ¢pusuky.
T. 1 Mexanuka: bBI'TY
"BOEHMEX" um. []. .
YcrtuHoBa, 2008 (I'1aBsi 1-8)
A.T. ApeukuH, H. A. VIBaHOBa,
1O. H. Jla3apeBa. . DyieMeHThI
CrielidabHOM Teopuu
otHocutenbHOCTH: CIT6.BT'TY
"BOEHMEX" um. []. .
YcrtuHoBa, 2013 (Bce r1aBbi)
JI. 1. Bacuneera, H. A.
WBanoga, [. JI. ®énopos. .
Mexanuka: CI16.BT'TY
"BOEHMEX" um. []. .
YctrHOoBa, 2010 (Bce r1aBbi)




. FO. NBanos, T. H. Kus3esa,
1O. H. JIa3apesa. . BeesieHue B
MaremMaThuyeckyr o0paboTKy
pe3y/IbTaToB KCIIepUMeHTa:
CII6.BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2018 (Bce

T7IaBbI)

Wroro no pazgeny 1

26

Pazgen 2. MonekynsapHas ¢pu3uKa 1 TepMOJUHAMUKA.

[MoxroToBKa K /iByM 1abopatopHbM pabotam. OdopmieHne
OTUYETOB M0 JBYM J1abopaTopHbIM paboTtam. TToAroToBKa K
KOJUIOKBUYMY TIO JTBYM JIaOOpaTOpPHBIM paboTam.
IToproroBka K rpakThueCcKuM 3aHATHAM 10 TeMaM Ne5, 6.
BrirosiHeHue niepBoit uactu JJomaiiiHero 3aganust Ne2.
IMoaroroka K Tecty Ne3. [TogroToBka K AarHOCTHUe CKOM
pabote Ne3.

U. B. CasesnbeB. Kypc ¢usuku.
T. 1 Mexanuka: BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2008 (I'naBsl 9-15)
T. W. Tpodumosa, 3. T.
ITaBnoBa. . COOpHUK 3a/jau 1o
KypCy (pM3UKH C perieHus Mu:
M.: Bricias mikona, 2003
(Ctpanunp! 145-198)

T. . Tpodumoga. . Kypc
¢du3uku: M.: Bricimias 1ikoiia,
2003 (I'naBe1 8-10)

JI. 1. BacunseBa, H. A.
WBaHoBa, 0. H. Jlasapesa. .
Craructuueckue
pacripejiesieHus B (pr3uke:
CII6.BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2015 ([1aBbl
1,2)

. MexaHHKa ¥ MOJIEKy/IsIpHast
¢m3uka: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHosa, 2012 (CtpaHuts 76-
132)

A. JI. 3arpebun, M. I Jleaués,
O. C. Anekceesa. .
MonekysnsipHasi pu3MKa 1
TepmozarHamuKa: CI16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2007 (Bce r1aBbi)
M. JI. ®énopos, FO. H.
Jlasapesa, B. I. CpeguH. .
®u3uka. OCHOBBI
MOJIeKy/ISIPHO-KMHE T4 e CKOH
TEOpUH U TePMOJUHAMUKHU:
CII6.BI'TY "BOEHMEX" um.
. ®@. Yctunosa, 2017 (Bce
IJIaBbl)

26

Wtoro mo pa3neny 2

26

Pa3gen 3. dnekTpuuecTBo.

IToaroroBka K pakTU4YeCKUM 3aHATUSAM 110 TeMaM Ne7, 8.
BrimonHeHue Bropol yactu [lomMatiHero 3asanus Ne2.
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U. B. CaBenbeB. Kypc ¢pusuku.
T. 2 DnekrpuuectBo: BI'TY
"BOEHMEX" um. [I. ®.
YcruHoga, 2008 (I'naBsl 1-5)
N. E. Upopos.
JsekTpoMarHetrsm. OCHOBHbIE
3akoHbl: M.: BMHOM.
JTaboparopus 3HaHui, 2006
(I'naBsrI 1-5)

T. . Tpodumoga. . Kypc
¢du3uku: M.: Bricitias 1Iko/ia,
2003 (I'maBwI 11-13)

T. U. Tpodumosa, 3. T.

24




IMaBnoBa. . COOpHUK 3324 110
KypCy (PU3UKH C pereHus IMu:
M.: Beiciias mkosna, 2003
(Ctpanunpt 199-250)

. [TpakTukyMm 110 hu3MKe:
CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2005 (Bce
IJIaBbl)

JI. 1. Bacunbera, H. A.
WBanoga, T. H. Kus3eBa. .
DJIeKTPOMarHUTHOE ToJie B
Beriectse: CII6.BI'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 2017 (I'nara 1)
L. JI. ®énopos, 0. H.
Jla3zapeBa, B. I. CpenuH. .
®u3uKa. INeKTpUUYEeCTBO:
CII6.BI'TY "BOEHMEX" um.
. ®@. Yctunosa, 2018 (Bce

IJIaBbl)
Wroro no pazzeny 3 24
Pa3pen 4. MarueTusm.
[ToxroroBKa K IByM 1abopatopHbM pabotam. OdopmieHne . DJIeKTPOMarHeTusMm: 12

OTUeTOB 110 JIByM JlabopaTopHbIM paboTam. [ToAroToBKa K
KOJUIOKBHUYMY TI0 JIBYM JIabOpaToOpHBIM paboTam.
IToaroroBka K rpakTH4yeCKUM 3aHSTUSAM 110 TemaM Nelu 2.
BeimosiHenue niepBoit uactu JJomaiiHero 3aganust Nel.
[ToaroroBka K Tecty Nel. IToAroToBKa K AUarHOCTUUE CKOM
pabore Nel.
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CII6.FT'TY "BOEHMEX" um.
M. @. YcruHosa, 2009
(Ctpanuipl 29-59)

W. B. CaBenbeB. Kypc pusuku.
T. 2 OnekrpuuectBo: BI'TY
"BOEHMEX" um. []. .
YcrtunHoga, 2008 (I'1aBbl 6-9)
. JI. ®énopos, FO. H.
JlazapeBa, B. I. CpenuH. .
®u3uka. Maruetusm:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2019 (Bce
T71aBbl)

T. . Tpodumoga. . Kypc
¢usvku: M.: Briciuas mikona,
2003 (I'naBe1 14-17)

T. W. Tpodumoga, 3. T.
[TaBnoBa. . COOpHUK 3a/ja4 110
KypCy (PU3UKH C perieHus IMu:
M.: Beicias mxkosna, 2003
(Ctpanunp 251-306)

A. JI. 3arpebun, M. T'. JleaHes,
T. A. IlaBnoBa. . Maruetusm:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2007 (Bce
T71aBbl)

. E. Vpopos.
JnekrpoMarHeTusaM. OCHOBHbIE
3akoHbl: M.: BMHOM.
JTaboparopus 3HaHui, 2006
(I'naBbi 6-10)

JI. 1. Bacunbera, H. A.
WBanoga, T. H. Kus3era. .
DJIeKTPOMarHUTHOE ToJie B
Berriectse: CII6.BI'TY
"BOEHMEX" um. []. .
YcruHoBa, 2017 (I'nara 2)

. DNeKTpOMarHeTrusMm:
CII6.FT'TY "BOEHMEX" um.




. ®@. YcruHoBa, 2006
(Crpanuupi 3-62)

Wrtoro mno paspeny 4

12

Pa3gen 5. Kosredoauusa 1 BoHbL. OnTHKa.

[IUAarHOCTUYECKUM pabotam Ne2 u 3.

IToaroroBka K j1abopatopHoii pabore. OdopmieHue oTueTa
o 1abopatopHoii paboTte. TToTOTOBKA K KOJUIOKBUYMY T10
naboparopHoii pabote. TToArOTOBKA K MPAKTHUECKUM
3aHaTUAM 110 TemaM Ne3, 4, 5 u 6. BrinonHeHre BTOpoi
yactu JJomariHero 3agaHust Nel v mepBoii yactu [loMaiiHero
3agaHus Ne2. TTogroroBka kK Tectam Ne2 u 3. TlogroroBka K

. JI. ®énopos, 0. H.
JlazapeBa, B. I. CpenuH. .
®usuvka. BonHoBas onTuka:
CII6.BI'TY "BOEHMEX" um.
. ®@. Yctunosa, 2022 (Bce
IJIaBbl)

. JI. ®énopos, 0. H.
Jla3zapeBa, B. I. CpenuH. .
®wusuka. Konebanws:
CII6.BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2020 (Bce
IJIaBbl)

E.T. bopoguna, A. H.
CrapyxuH. . Konebanus u
BosiHbL: CIT0.BI'TY
"BOEHMEX" um. []. ®.
YctrHOBa, 2011 (Bce r1aBbI)
. E. Upopos.
JnekrpomarHeTusM. OCHOBHbIE
3akoHbl: M.: BMHOM.
Jlabopatopus 3HaHui, 2006
(I'naga 11)

. Bonnogas ontuka: CIT6.BT'TY
"BOEHMEX" um. []. .
YctuHoBa, 2018 (CTpaHuLpb! 3-
73)

. JI. ®énopos, 1O. H.
JlazapeBa, B. I. CpenuH. .
duzvka. Bomasr: CI16.BT'TY
"BOEHMEX" um. []. .
YcrtuHoBa, 2021 (Bce r1aBbi)
T. W. Tpodumosga. . Kypc
¢u3uku: M.: Briclas 1ikora,
2003 (I'naBeI 18-25)

JI. 1. Bacunwesa, b. C.
I'ybanos, T. B. VBaHOBa. .
Metozp! perieHys 3aa4 1o
ontuke: CIT6.BT'TY
"BOEHMEX" um. []. ®.
YcruHoga, 2008 (I'naBsl 1-5)
W. B. CaBesnbeB. Kypc pusuku.
T. 2 DnekrpuuectBo: BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2008 (I'maBel 10-15)
. ¥O. NaHos, JI. U.
Bacwisesa. . [Jucnepcus,
TIOTIOIeHe CBeTa U
MoJIeKy/isipHast pepakiusi:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2018 (Bce
I71aBbl)

T. N. Tpodumosga, 3. I.
ITaBnoBa. . COOpHUK 3a/jau 10
KypCy (pM3UKH C pelieHus IMu:
M.: Bricimiasg mmkona, 2003

(Crpanuupbt 307-451)
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Wrtoro no pasgeny 5

14

Pa3pen 6. KBanToBas ¢pu3uka.
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IMoaroToBKa K 1abopatopHoii pabote. OdopmiieHHe oTueTa
1o 1labopaTtopHoii pabore. IT0AroToBKa K KOJIOKBHYMY TI0
yabopaTtopHoii pabore. IToAroTOBKa K MpakKTHUeCKUM
3aHATUSIM 110 TeMaM Ne7, 8. BoirosiHeHHe BTOPO YacTu
Homamnero 3aganus Ne2. [TogrotoBka K Tecty Ne3.
IToaroToBKa K JUAarHOCTHUECKOM pabote Ne3.

. Cnektpsl atoma. Teopus bopa:

N. B. CagesnpeB. Kypc ¢hu3uku.
T. 3 KBanroBas ontuka: BI'TY
"BOEHMEX" um. 1. ®.
YctuHoBa, 2008 (I'naewi 1-6, 9,
10)

T. Y. Tpodumoga. . Kypc
¢usvku: M.: Bricias mikosna,
2003 (T'naBer 26-29, 32, 33)
N. E. Upopos. KeantoBas
¢u3rika. OCHOBHBIE 3aKOHBI:
M.: BUHOM. Jlabopatopus
3"anui, 2007 (Bce r1aBbI)

CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2006 (Bce
I71aBbl)

JI. . Bacunbera, H. A.
NBanoga, 1O. H. Jlazapesga. .
Cratuctrueckue
pacripeziesieHusi B GM3MKe:
CII6.FT'TY "BOEHMEX" um.
. ®. YcruHosa, 2015 (I'naBbl
3-5)

A.T. Apewukus, JI. W.
BacunweBa, C. H. Cokosnosa. .
OCHOBBI KBAHTOBOM MeXaHUKH
u atoMHO# ¢m3uku: CII6.BI'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 2007 (CtpaHutibl 3-
48)

JI. 1. Bacuneena, b. C.
I'ybanos, T. B. VBaHOBa. .
MeTo/pl peliieHurs 3aad 1o
onrtuke: CII6.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2008 (I'naBwi 6, 7)
N. K. Hekpacos. . OCHOBBI
(b13MKY aTOMHOTO si7ipa v
3/1IeMeHTapHbIX YaCTHII:
CII6.FT'TY "BOEHMEX" um.
. ®@. Yctunoga, 2010 (Bce
I/IaBbI)

T. U. Tpodumoga, 3. T.
IMaBnoBa. . COOpHUK 33724 10
KypCy (PU3UKH C perieHus IMu:
M.: Beicuias mxkosna, 2003
(Crpanuupt 452-502)

M. JI. ®énopos, JI. U.
Bacunsega, . FO. MBaHOB. .
KganToBas ontuka: CI16.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2021 (CTpaHuLs! 3-
23)
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Wrtoro no pasgeny 6

14

20




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®U3NKA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUyeckas pabora
e /IOMalllHee 3a/laHue;

® TecCT;
e otuet 1o JIP;
e SK3aMeH;
e SK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTeCcTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

JlomaiHee 3a/janue
[TepeueHb TeM [JOMalIHUX 3a/JaHUN:
. Mexanuka
. MonekynsipHasi pu3mKa, TepMOAUHAMUKa U 3/1eKTPOCTaTHKa.
. MaraeTtu3Mm, KosieGaHWst ¥ BOJTHBI.
. BonHOBast oniTrKa, KBAHTOBAsI OMITHKA U CIIEKTPHI aTOMOB.
PemieHust JOMaIHMX 3a/JaHUN TIPEACTAB/SIOTCS B PYKOITUCHOM opMme.
Kaxpnoe nomarinee 3aganue cogepxxut 10 3agad, npuHATHIX 3a 100%.
[omMalliHee 3ajaHie CUMTaeTCs CAAHHBIM, €C/IM Ipe/iCTaBIeHo NpaBWIbHOe pelleHre He MeHee 80% 3afiaHuii.
BapuaHTbI UHAUBUYaIbHBIX JOMAITHUX 3a/JaHUM 110 pa3zenaM Kypca v TpeboBaHUs K MX 0()OPMIEHHIO
ripefictaBieHbl B YMK auctiuriiiel U BeuioykeHsl B DMMOC Moodle BI'TY «BOEHMEX».

A WN R

Tect

Tects! npoBogsaTcs B DMMOC Moodle BI'TY «BOEHMEX».
Kaxxapiii BapuaHT TecTa cofiepkuT 10 3amanuii, npuHAThiX 3a 100 %. 3agaHusi COOTBETCTBYIOT TeMaM
H3y4yaeMoro paszena Kypca.
TecT cunuTaeTcst CAAHHBIM, e/l BbIOpaH MpaBU/IbHBINM BapUaHT OTBETa He MeHee, ueM Ha 60% 3ajaHuii
(BbITIO/IHEHO He MeHee 6 3aJjaHuil).
BapuaHTBI TeCTOBBIX 3a/laHMM 110 BCeM paszenaM Kypca npeZcrasieHnsl B YMK anciuniunel, a B SMOC
Moodle BI'TY «BOEHMEX» — TpeHUpOBOYHbIE BaDUAHTHI.

Otyuer no JIP
Otuet 1o 1abopaTopHOU paboTe Mpe/ICTaB/sSeTCS B PYKOMUCHOH (opMe Ha Gesibix rcTax (opMaTom
A4, 3an0MHeHHBIX C OJHOW CTOPOHBI.
Copep)kaHue oTyeTa JIO/DKHO COOTBETCTBOBATH I11a0/I0HY OTueTa 1o jabopatopHoii pabote. [11ab0H pa3melrieH
B OMOC Moodle u B YMK AUCIUTITHHEI.
JTaboparopHasi paboTa CUUTAeTCs CAAHHOMN MPU BLITTOJTHEHUU C/IEIYIOIINX YCIOBU:
a) TIpH MPOBEepKe OTYeTa BBITIO/IHEHBI CIeIYOIHe TpeOOBaHUS:
* 3aT0/THEHbI CBO/IHbIE TAO/UIIBI C pe3y/ibTaTaMHy MPSIMbIX M KOCBEHHBIX U3MEepPeHMUH;
* BBIMOJIHEH pacyeT 3HAUeHUH MCKOMBIX BeJIMUMH M X TIOTPEITHOCTeH;
* TIPaBUJILHO TIPE/ICTaB/IeHbI 3aMMCH OKOHYATE/TbHBIX Pe3y/IbTaToB;
* IOCTPOEHbI HeOOXOMMbIe TPAaUKH B COOTBETCTBUU C TPeOOBAaHUSIMH, U3JIOXKEHHBIMU B METO[UUE CKUX
MOCOOMSIX K 1abopaTopHbIM paboTam (TpeboBaHMsI ITPoAy0/IMpoBaHkl B 1m1abaoHe oTueTa JIP);
* IPOBE/IEH aHa/U3 TIOTYUYEHHBIX Pe3y/IbTaToOB MyTeM CPAaBHEHUS UX C TeOPEeTUYeCKUMH 3HAUEHHSIMU;
* JIAHBI TIMCEMEHHBIE OTBEThI HA BCE KOHTPOJIbHBIE BOMPOCH! (KOHTPOJIbHBIE BOTIPOCHI TPUBE/IEHBI B
METOUUeCKUX YKa3aHUAX K KaXoH JlabopaTtopHoii pabore).
0) mipu 3aruTe J1abopaToOpHOU PaboTHI:
* KPaTKO M3/I0XKEHBI pe3y/IbTaThl BLITOJTHEHHOH paboTh;
* IAHBI TIPAaBU/IbHBIE Pa3BEPHYTHIE OTBETHI HA BOMPOCHI TIPEMo/jaBaTeisi (M3 Ukc/ia KOHTPOJBHBIX BOTIPOCOB,
OTBETHI HA KOTOPbIE HAMMCAHBI B OTUETE).

21



Ecny He BBITIOTHEHO XOTs ObI OZIHO 3 BBIIIE YKa3aHHBIX TPeOOBaHUM K CaMOMY OTUETY WJIH ero 3aliyTe, TO
OTUeT TIOJJIEXKUT J0PabOTKe, U PEKOMEH/YeTCsl U3yUUTh BOIIPOC, HAa KOTOPBIH [JaH HeTPaBU/ILHBIA OTBET.

JK3aMeH

OO0yuatoITuiics UMeeT MPaBOo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOU OLIEHKY MPU YCIOBUN
YCITeIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUUeCKOUM PaboThI B
COOTBETCTBUH C rpadMKoOM paszena 4.
[TpomesxyTouHasi aTTecTalys IIPOBOAUTCA B (hopMe SK3aMeHa.
Ha sK3ameHe UCMONB3yIOTCS OUETHI C 3a/IlaHUSIMHU.
Kaxaplii OueT coaepxut 6 3a/jaHuii, uto cocrasiser 100%.
Kaxgoe 3a/jaHue OLIeHUBAeTCsI 110 3-X Oa/IbHOM IIKaJie.
Bce 3azianuis JODKHBI COTTPOBOXK/IATHCS TIOSICHEHUSIMHY, KaueCTBO KOTOPBIX BJ/IMSIET HA OKOHYATeTbHYI0
3K3aMeHalOHHYIO OL|eHKY.
OtleHKa BHICTaBJIsIETCS TIOC/Ie coOece0BaHusI CO CTYAEHTOM B COOTBETCTBUM CO C/IEYIOLIMMU KPUTEPUSIMHU:
» MeHee 50% (9 6a//I0B) MPABWILHBIX OTBETOB — «HEYOBIETBOPUTE/THLHOY;
* oT 50% (9 6amoB) 710 66 % (11 6aI0B) MPABU/ILHBIX OTBETOB — «yI0BI€TBOPHUTEILHOY;
* 0T 67% (12 6an10B) 10 82 % (14 6a/1710B) IMPABUILHBIX OTBETOB — «XOPOIIIO»;
* 0T 83% (15 6am1oB) 10 100 % (18 6a/I0B) MPAaBUIBLHBIX OTBETOB — «OTIUYHO».
BapuaHThI 9K3aMeHaIMOHHBIX OU/IETOB, a TAKXKE CITUCOK TEOPETHUECKUX BOTIPOCOB K 9K3aMEHY Mpe/iCTaBIeHbI
B YMK guCLIMIIIVHEL.
B 3MOC Moodle BI'TY «BOEHMEX» pa3mellieHbl: cofiepKaHue AUCLUIUIMHEIL, TIOPSJ0K TPOBeZieHH s
JK3aMeHa, CofiepKaHre 1 o0pa3er] 3K3aMeHalMOHHOTo bunera.

JK3aMeH

OO0yuaromuiicss IMeeT MpaBo Ha Mo/yueHrue MUHUMA/IbHOH MOJI0OKUTE/TbHOMN OL|eHKH TP YCJIOBUU
YCIIEIITHOTO MPOXOXKAEHHSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOU paboThI B
COOTBETCTBUU C TpadrKoM pa3zena 4.
[TpomesKyTOUYHast aTTeCTalys MPOBOAUTCS B (hopMe FK3aMeHa.
Ha 5K3amMeHe UCTO/Ib3YIOTCS OUTeTHI C 3a/JaHUAMMU.
Kaxp1ii ounet coaepxut 6 3afaduid, uto cocrapiset 100%.
Kaxmoe 3a/jaHue OLleHUBaeTCs 1o 3-x OasyTbHOM IIKase.,
Bce 3aziaHus JOKHBI COMPOBOX/AThCSI TIOSICHEHUSIMY, KaueCTBO KOTOPBIX BJ/IMSIET HA OKOHYATeIbHYI0
3K3aMeHalLIMOHHYIO OL[EeHKY.
OrleHKa BBICTAB/IAETCS TIOC/Ie COOeCeI0BaHUS CO CTYZIEHTOM B COOTBETCTBUM CO CIE/IYIOIIUMH KPUTEPUAMHU:
*» MeHee 50% (9 6a/i/IoB) MPAaBU/ILHBIX OTBETOB — «HEY/[OB/IETBOPUTE/ILHO»;
* oT 50% (9 6an0B) 10 66 % (11 6a/I0B) PABUTLHBIX OTBETOB — «Y/OB/I€TBOPUTETHHOY;
* 0T 67% (12 6annoB) 10 82 % (14 6anIOB) MPABUILHBIX OTBETOB — «XOPOIIIO»;
* 0T 83% (15 6annoB) 10 100 % (18 6anIoOB) MPaBUIBHBIX OTBETOB — «OTIIMYHO».
BapuaHThI 9K3aMeHaIMOHHBIX OU/IETOB, a TAKXKE CITUCOK TEOPETHYeCKHUX BOTIPOCOB K 3K3aMeHY Mpe/ICTaBIeHb
B YMK aucuuniviHel.
B 31OC Moodle BI'TY «BOEHMEX» pa3meliieHbl: cofiepyKaHue AUCLUTUIMHBI, TIOPS/IOK TPOBeeHNs
3K3aMeHa, Cofiep)KaHue 1 obpasel] 3K3aMeHalMOHHOTo Ouera.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3jesoB 1
JUAAKTHYECKHUX eJJUHHUL]

BCEI'O

AyauTopHbIe 3aHATHSA B

KOHTAKTHO# (hopme

BCEI'O

Jlekuuu

JIaGopaTopHbIii
MPAKTHKYM

ITpakTuueckue
3aHATHUA

CamocTrosiTelbHanA
paboTa CTyAeHTOB

Dopmupyemas
KomIeTreHnus, %

I1K-92

OIIK-1

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pazpgen 1. ®usuueckue
OCHOBBI MEXaHUKHU.

56

30

14

26

Homarnee
3ajlaHue,
OrTuer 110

JIP,
Tect

Pazpen 2. Mosneky/isspHas
(u3uka U TepMOJUHAMMHKA.

46

20

10

26

15

15

Homarunee
3ajlaHue,
Ortuer 1o

JIP,
Tect

Pazpgen 3. DnekTpuuecTBo.

42

18

10

24

15

15

HomarHee
3a/laHue

Bcero 3a 2 cemecTp

144

68

34

17

17

76

50

50

Paspnen 4. Maraerusm.

30

18

12

15

15

HomaruHee
3ajlaHue,
Ortuer 1o

JIP,
Tect

Paspgen 5. Kosreoauus u
Bo/IHBI. OnTHKA.

40

26

12

14

15

15

JomariHee
3ajlaHue,
OrTuert 110

JIP,
Tect

Pazpen 6. KBantoBas ¢usuka.

38

24

14

14

20

20

Homarnee
3ajlaHue,
OrTuert 110

JIP,
Tect

Bcero 3a 3 cemectp

108

68

34

17

17

40

50

50

Bcero mo aucuunnHe

252

136

68

34

34

116

100

100
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