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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

OCHOBHOM 1LIENIBI0 U3YyYEHHs Y4YEOHON IUCHUIUIMHBI «DU3uKa» sBIIETCA
dbopMupoBaHre y OO0y4aromerocss KOMIETEHIIMH 7Sl HAayYHO-HCCIIEI0BaTENbCKON
JIESITENBHOCTH:

- cOop, M3yueHHWE HAYYHO-TEXHUYECKOW HHGPOpPMAIMH, OTEYECTBEHHOTO M
3apy0eKHOI0 OMbITa M0 TEMATHKE HCCIEA0BAHNUS;

- aHaJIM3 HAyYHO-TEXHUYECKON MH(OpMAaLIK, OTE€YECTBEHHOIO U 3apy0EKHOT0
OTIbITA 110 TEMATUKE UCCIIEI0BAHUS;

- MPOBEACHUE SKCIEPUMEHTOB IO 33JaHHOM METOJMKe, 00paboTKa M aHaIu3
UX PE3yJIbTATOB.

- TPOBEACHHE BBIYUCIUTEIBHBIX OKCIEPHUMEHTOB C HCIOJIb30BaHUEM
CTaHJIAPTHBIX TPOTPAMMHBIX CPEJICTB;

B paboueit nporpamme no «®u3nKe» 3aJ0KE€HBI OCHOBBI (DOPMHPOBAHUS Y
OyAymMX CHEUUAIMCTOB MOJAXO0Ja K peHIeHHI0 Npo¢decCHOHAIbHBIX —3ajad,
OPUEHTHPOBAHHBIX HA MPUKIIATHOW BUJ (BUbI) NPOPECCUOHANIBHON EATEIbHOCTH
KaK OCHOBHOH, 4TO peaJu3yeTcss Ha OCHOBE COBPEMEHHBIX 3HAHUU
dbyHIaMEHTaIbHBIX ~ 3aKOHOB  (M3MKH, a TaKKe  eCTECTBEHHOHAYUYHBIX
MPECTaBICHUIA O MaTePUH, TBMKEHUH U (DYHTaMEHTAIbHBIX B3aUMOICHCTBUSIX

HucuunnuHa  «@u3uka»,  OTHOCSMIAICS K €CTECTBEHHOHAYYHBIM
TUCIHIUIMHAM, TpEArnojaraeT Takxke (OopMUpOBaHHE y OyIymIMX CIEIHATHNCTOB
HABBIKOB U YMEHHH B CIEAYIONINX 00JIaCTsIX:

- aHaJIM3 HAyYHO-TEXHUYECKOM MH(pOpMAaLINK, OTEYECTBEHHOTO U 3apy0eKHOro
OTIbITA 110 TEMATUKE UCCIIEI0BAHUS;

- TPOBEACHWE BBIYUCITUTEIBHBIX OKCIEPUMEHTOB C HCIOJIb30BAaHUEM
CTaHJAPTHBIX MPOTPAMMHBIX CPEICTB C LEIbI0 TMOJTYYCHHS MaTeMaTHYEeCKHX
MOJIeJIeH MPOIIeCCOB  0OBEKTOB aBTOMATH3AINH U yIIPABIICHHS,;

- OAATOTOBKA JIAHHBIX M COCTaBJICHHE 0030pOB, pedepaToB, OTYETOB, HAYUHBIX
nyOnuKanuil ¥ JOKJIAaJ0B HAa HAayYHbIX KOH(QEpPEeHLMSX M CEeMUHapax, y4acTHE BO
BHEJJPEHUU PE3YJIbTATOB UCCIEIOBAHUN U pa3pabOTOK.

N3yuenue xkypca obmiel GpU3MKA B TEXHUYECKOM YHHUBEPCUTETE 00YCIOBICHO
BO3pacTamIeil posiblo (yHIaMEHTATbHBIX HAayK B TOJATOTOBKE CIEUAINCTA. ITO
CBSI3aHO C TEM, 4YTO BHEAPEHHWE COBPEMEHHBIX BBICOKUX TEXHOJOTHUH B
NPAKTHYECKYI0 HMHXXEHEPHYIO JESATENBHOCTh MPEANoJiaraeT  OCHOBATEIHHOE
3HAKOMCTBO pabOTHUKOB c bu3nUecKUMu OCHOBaMH MIPOTEKAHUS
COOTBETCTBYIOIIUX IPOLECCOB, C KJIACCMUYECKHMMHU M C HOBEMIIMMHU METOJaMU
¢usznyeckux wucciaenoBaHui. JlaHHBIE Kypc Aa€T BO3MOXHOCTh OyIylIum
CHELMATUCTaM TMOJIy4uTh TpeOyeMmble 3HaHUS B 00JacTH (PU3UKK, a Takke
npuOOpPECTH HABBIKM HMX JajJbHEHMINEro MOIMOJHEHUS, HCIOJIb3YysS B 3THUX LEIAX



pa3ianuHbIe (B TOM YHCIIE — 3JIEKTPOHHbIE) HICTOYHUKHN HHpopMaiuu. bonee Toro,

nporpamMma JUCHUIUTMHB «DPu3nkay chopmupoBaHa TakuM 00pa3oM, 4TOObI
HE TOJIbKO JIaTh OOydYarolmuMcs MpeAcTaBiIeHue 00 OCHOBHBIX pazjenax (U3UKH,
MO3HAKOMUTh UX C Hanbosee BaKHBIMU SKCIEPUMEHTAIBHBIMUA U TEOPETUYECKUMU
pe3ynbTaTaMi, HO W MPOBECTH JIEMAPKALMI0 MEXAY HAay4YHbIM W aHTHHAYYHBIM
MOJXOJOM B HM3YYEHUHU OKpY’KaloIIero mupa. JucuurunHa y4uT o0ydarolmxcs
CTPOUTh MOJENH MNPOUCXOJAUINX SIBJIEHUI W IPOLIECCOB, MPUBHUBAs MOHUMAaHUE
NPUYUHHO-CICICTBEHHON CBS3M MEXAY HHUMH, ¢GopMupys y Oyayumx
CIEHHUAIIMCTOB MOJJIMHHO HAYYHOE MUPOBO33PECHHUE.

duznka CO31aeT YHUBEPCAIbHYIO 0a3y TUTSt W3Yy4YCHHUS
oOmenpodeccHoHanbHbIX U CHEUUANbHBIX AWCIUIUIMH, 3aKJIaIbIBacT (PyHIaMEHT
NOCJIEYIONIEr0 O0y4YeHus B Marucrparype, acnupanType. OHa maér LenbHOe
MPEACTABICHUE O (PU3UUYECKUX 3aKOHAX OKPYKAIOIIEr0 MHUpPAa B MX €IUHCTBE U
B3aMMOCBSI3H, BOOPYKAET CIELHAINCTOB HEOOXOAUMBIMU 3HAHUSIMU JJISI PEILIECHUS
HAyYHO-TEXHUUYECKUX 3a/1a4 B TEOPETUYECKUX U MPHUKIAJIHBIX ACTIEKTaX.

2. IlnanupyemMble pe3ynbTaThl 00YUeHHs 110 AUCHUTUTHHE (MOJIYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOTYIIIO):

OIIK-1 - CriocoGeH cTaBUTh U peliaTh UHKEHEPHbIE U HAyYHO-TEXHUYECKHE
3amaun B cepe cBoed mpodecCHOHATBHOW  ACATENBHOCTH W HOBBIX
MEKIMCIMIUIMHAPHBIX HAIMPABICHUN C MCIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX,
MaTeMaTUYECKUX U TEXHOJIOTUYECKUX MOJIEIIEH;

YK-1 - CnocobeH oOCyHIECTBISATh KPUTHYECKHM aHaiu3 MpoOJEMHBIX
CUTYaIlMil HA OCHOBE CUCTEMHOTO T0JIX0/1a, BEIpa0aThIBATh CTPATETUIO ICHCTBHIA.

OOyuenue 1O JUCHUIUIHHE (MOJYJI0) TMpeAroiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaromuiics OyaeT:

3HATD:
3HaTh METOJIbI €CTECTBEHHBIX HAyK, MAaTeMaTUYeCKoro aHajiuM3a |
MOJICTTUPOBAHUSI.

YMeTh:

YMeTh pemrath MHXEHEPHBIE 3a/laud B MPO(PECCHOHATBLHON ACATSIBHOCTH C
WCIOJIb30BAaHUEM METOJIOB E€CTECTBEHHBIX HAyK, MAaT€MaTH4Ye€CKOr0 aHaiu3a |
MOJICJTUPOBAHUS.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).



3.1. O0uias Tpy10eMKOCTb JTUCHUTUIUHBI (MOYJIA).

OOmiast TpyAOEMKOCTh JUCUUIUIMHBI (MOJyJisg) cocTaBisieTr 8 3.e. (288
akaJeMHYeCKHUX Jaca(oB).

3.2. OOwvem pmucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K peali3aiuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MIPOBEICHUH YUCOHBIX 3aHATUM:

KonunuecTBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero
No2 Ne3
KonTakTHas paboTa mpu poBeIeHUU Y4eOHBIX 3aHATUHN (BCETO): 136 64 72
B ToMm uucne:

3aHATHS JEKIIMOHHOTO TUTIA 64 32 32
3aHsATHUSI CEMUHAPCKOTO TUIIA 72 32 40

3.3. O0beM AUCHMUIUIMHBI (MOJYJis) B (oOpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0y4arolmuxcs ¢
NeJarornaeckuMu paboTHUKaMH U (WJIK) JUIAMU, TIPUBJICKAEMbIMU K peatn3aluu
o0pa3oBaTeNbHOM  TPOrpaMMbl  HAa  HHBIX  YCJIOBHSIX, TPHU  MPOBEICHUU
IPOMEKYTOUHOM aTTeCTallMK cocTaBiisgeT 152 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHunn MO UHIMBHUIYAIbHOMY Y4€OHOMY TUIaHY, B TOM YHCJIE TIPU
YCKOPEHHOM OO0y4Y€HHU, 00bEM NHUCIMIUIMHBI (MOJYJIS) MOXET OBITh peajnu30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaronuxcs, a Takke B Ghopme
KOHTaKTHOW pabOThl OOYyYaroONIMXCs C TEeAarormuyecKuMu pabOTHUKaMH W (WIIH)
JUIAMH, TIPUBJICKAEMBIMH K pealu3aiuy 00pa30BaTEIIbHONW MPOTrpaMMbl Ha WHBIX
YCIIOBHSIX, TIPH MPOBECHUN TIPOMEKYTOUYHOH aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

TemaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPKaHNC

1 |PA3BJAEJ 1. MEXAHUKA

Tema 1: [Ipenmer u 3amaun ¢pusuku. Kunematrnka: OCHOBHBIC MOHATHS. [IBIKEHUE MO IPSIMOIL: CKOPOCTB,
yckopenue. KpuponuHeitnoe apmxeHne. HopmaibHOe U TaHreHLIMaidbHOe yekopenue. Kunemaruka

BpAIIATCIIbHOTO ABMKCHUA: YIJIOBAsL CKOPOCTH U YIJIOBOC YCKOPCHHUEC, UX CBA3b C JIMHEHHOU CKOPOCTBIO 1
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

yckopenneM. Tema 2: HepuuansHbIe CHCTEMBI OTCUETa U IIepBHIi 3akoH HetoToHa. BTopoii 3akon HeioToHa.
Macca, umnyisc, cuna. LleHTp Macc cucTeMsl MaTepHaIbHBIX TOYEK. Y paBHEHHE ABIKCHUS MaTepHaIbHON
Touku. Tperuii 3akoH HproToHa. 3aK0H coxpaHeHUs uMmyibca. 3akoH BecemupHoro tsarorenus. Cumbst
conpotusieHus. Tema 3: JluHaMuKa BpallaTeIbHOTO ABMXKEHHUS. MOMEHT CUJIBl; MOMEHT MHEPIIUH; MOMEHT
umnynsca. Teopema lllteitHepa. OCHOBHOI 3aKOH AMHAMUKH BpAIlaTeIbHOTO ABUKEHHUS B ClIydae CUCTEMBI
TOYEK U B CiIy4yae TBEPIOTO Teja. 3aKOH COXpaHEeHHst MOMeHTa umiryibea. [ upockonsl. Tema 4: Pabora
nepeMeHHOH cuibl. MomHocTs. KuHeTHIeckast sHeprust Tea MpH IOCTYNaTeIbHOM JIBIKECHHN.
Kunernueckast s3HEprus Tena NpH BpamaTteasHoM ABmkeHun. [lone cun. KoncepBaTuBHbIE U
HEKOHCEPBaTHBHBIE CHIIBL, TpUMepsL. [loTeHnmansHas 3aeprus. [loTeHnnanbpHas SHEpTys B MOJIE CHII
TSDKECTH, MTOTCHIATIBHAS SHEPTUS YIPYTO Ae(hOpMHUPOBAHHON MPYKHUHBI. 3aKOH COXPAHEHHS TTOJTHOH
MEXaHNYECKOH SHEPTUH B TI0JIE MOTEHINAIBHBIX CHII. 3aKOH BCEMHUPHOTO TsroTeHus. Ilepsas, Bropas u
TPeThsl KocMUIeckre ckopocTu. Tema 5. Yrpyrue HanpspkeHus 1 geopMaliy B TBepAoM Tene. 3akoH ['yka.
Monyns FOnra. Koaddumuent ITyaccona. O6ume cBoiicTBa xuakocteld u razoB. CTalMoHapHOE TECUEHUE
UeaJbHOM KUIKOCTU. YpaBHEHHE HENPEphIBHOCTH. YpaBHeHue bepaymnn. Tema 6. Ilpunnun
OTHOCHTEJIFHOCTH U NIpeoOpa3oBanus ['anues. DKcrnepuMeHTaabHbIe 000CHOBAHUS CHIELUAILHON TEOPUH
otHocurensHOCcTH (CTO). [octynatel CTO. OTHOCUTEIBHOCTH OTHOBPEMEHHOCTH M PeoOpa3oBaHms
Jlopenna. CokpallieHue ATHHBI U 3aMe/IJICHHE BPEMEHH B ABIXKYLIUXCS CUCTEMAax OTcueTa. PenaTHBUCTCKUI
UMITyJIbC. B3aMOCBSI3b MacChl M SHEPTHU.

PA3AEJ 2. TEPMOJVMHAMUKA U MOJIEKYJISAPHAS ®U3UKA

Tema 7: MonexymnsipHast pu3uka. MneansHbIi Ta3. YpaBHEHNE COCTOSHIA UACATBHOTO ra3a. VI30X0OpHbIH,
n300apHBIA, I30TEPMUIECKHI Iporiecchl. PeanpHeblii ra3. YpaBHeHune Ban-nep-Baansca. OcHOBHOE
ypasaenne MKT. Pacnipenenenne MaxkcBeia MOJIEKYIT HEAIBHOTO rasa mo ckopoctsaM. OnbiT TepHa.
bapomerpuueckas ¢popmyna. Pacnipenenenue bonbimana. Cpenssis 11MHa CBOOOAHOTO IpoOera MoJIeKyJI.
SIBnenus nepeHoca (TeronpoBoAHOCTh, A1 dy3us, BHyTpeHHee TpeHue) Tema 8: BHyTpeHHs s sHeprus raza
u ee usmMeHenue. IlepBoe Hauano tepmoaguHaMuku. Y pasHeHue Maiiepa. MoJIEKyJISIpHO -KHHETUYECKAsL
TEOpHsI TEINIOEMKOCTH. CBA3b TEIJIOEMKOCTHU C YHCIIOM CTENeHe! CBOOOIBI MOJIEKYI ra3a. AnnabaTHeIi
npouecc. [Tonmurponnsie nponeccsl. [IpeodpazoBanue TEIUIOTH B MEXaHMYECKYIO paboTy. TemnoBsie
MmammHbl. [{ukin KapHo u ero koaddunuent nonesHoro neiicteus. Tema 9: Dmnupuueckas TeMepaTypHas
mkana. TepMoauHaMu4ecKoe paBHOBECHE U TemriepaTypa. KBasnucraTuyeckne mpouecchl. Y paBHEHHUE
COCTOSIHMS B TepMoanHaMuke. OOpaTiMble 1 HeoOpaTHMBbIe Tporiecckl. Bropoe Hadano TepMOANHAMUKH.
OuTponusa. CTaTHCTHYECKOE TOIKOBAaHNE SHTPOIIHH.

PA3JIEJ 3. DJIEKTPOCTATHKA U IIOCTOSHHBIN TOK

Tema 10: 3akon Kynona. HanmpspkeHHOCTB 3ekTpocTaTiueckoro nodsi. CuitoBble nuHuM. [IpuHImn
cynepnosunuu. Teopema ["aycca B MHTErpaiibHOM (hOopMe 1 ee MPUMEHEHHUE JUIs pacyeTa JIEKTPUIECKHX
noJiel. [lupkynsinys HanpsKEHHOCTH 3JIEKTPUYECKOT0 101, IloTeHIman 3J1eKTpuuecKoro moJs.
OKBUINIOTEHUUAIbHbIE TOBEPXHOCTH. CBS3b HANPSLDKEHHOCTH U NoTeHUuana. Tema 11: Dnekrpuueckoe nose
Jurosst. J{umois Bo BHEIIHEM aiiekTprdeckoM nose. [lonspusanust quanekTpukoB. OpHeHTAMOHHBIN 1
JedopMannoHHbIH MeXaHN3MBI TToJsipu3anni. BekTop snexrpudeckoro cMmemenus. Teopema ["aycea s
3JEKTPOCTATHYECKOTO TOJISI B ANDIIEKTPHKE. JlManeKkTpuieckasi IPOHUIIAEMOCTD BELIECTBA. JIEKTPUIECKOe
T0JIE B O/THOPO/IHOM JIMRJIEKTPUKE. DJIEKTPETHl M CeTHeTOeKTPUKH. [1be303¢dexr. Tema 12: [IpoBoanuku B
AIIEKTPUYECKOM TI0JIe. DIIEKTPOCTATHIECKAs 3aIUTa. DIEKTPOEMKOCTH TPOBOTHIKOB M KOHICHCATOPOB.
OHeprust 3apsHKEHHOT0 IPOBOAHKKA, KoHAeHcaTopa Tema 13: Cuna Toka, mI0THOCTH Toka. Kimaccuaeckas
TEOPHsI ANMEKTPOIIPOBOJHOCTH. Y paBHEHNE HETIPEPBIBHOCTH TSI INIOTHOCTH TOKa. 3akoH OMa i
OJTHOPOJHOTO YYacTKa IeH. DIeKTpuiIeckoe conporuieHrne. CoefnHeHNE NPOBOJHUKOB. 3akoH OMa B
muddepennmanpaoil hopme. 3akon Jxoyna-Jlenma. 3akon Bunemana-@panna. D1eKTpoABIKYIIas CHila
HCTOYHHUKA TOKa. 3akoH OMa JUIs HEOJHOPOTHOTO y4yacTka nenu. [Ipasmia Kupxroda. DnekTpruyeckuii TOK B
BaKyyMe, ra3e, >KUIKOCTH U TBEPJIOM Telle.

PA3JIEJI 4. MATHETHU3M

Tema 14: MarauTHoe noJjie MOCTOSIHHBIX MAarHUTOB U IIPOBOJIHUKOB C TOKOM. 3akoH Amrnepa. Bekrop
MarHMuTHON MHIyKITMU. MarHuTHOE B3aUMOICUCTBHE TIOCTOSTHHBIX TOKOB. Crita Jlopenta. D¢ dext Xomna.
Tema 15. Hukinotpon. 3akoH bro-Casapa-Jlanmaca. Teopema o mupKyJsIIUK BEKTOPa MarHUTHOH WHIYKIINH,
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

pUMeEpHI IPUMEHEHHS TeOpeMbl. BuxpeBoii xapakTep MarHUTHBIX nosiei. Tema 16: MarHUTHBIHA MTOTOK.
Teopema "aycca uis MarHuTHOTO mMoJIsA. PaboTa 1mo nmepeMeIieHu o MPOBOHNUKA C TOKOM B MATHUTHOM TIOJIC.
Pamxka ¢ TOkOM B OJJTHOPOJITHOM U HEOJJHOPOJAHOM MAarHUTHOM MOJIsiX. MarHUTHOE MOJI€ U MAarHUTHBIH
JIUTIONBHBIM MOMEHT KpYTOBOro Toka. Hamarundenue MaraneTukoB. Hanmpsip>keHHOCTh MAarHUTHOTO TTOJISI.
MaruutHas nponunaemMocTb. Knaccugukarus maraetukos. @eppomarnerusm. Tema 17. SIBnenune
anekTpoMarauTHo unaykiuu. [Ipasuno Jlenua. 3akon dapajest 2JeKTpOMAarHUTHON MHIYKIMU. Buxpesbie
TokH (TokH Dyko). CamomHIyKIws. HIyKTHBHOCTE COJICHOHUAA. SIBIICHHE B3aUMHON HHIYKIIAH.
Tpaucopmarop. DHeprus MarauTHOTO noist. CrucreMa ypaBHeHHIT MakcBenia B MHTETpalbHOH popme 1
(hm3nUecKuil CMBICT BXOIAIINX B Hee YpaBHEHUH. DIEKTPOMArHUTHOE TTOJIE

PA3AEJI 5. KOJIEBAHUA U BOJIHBI. OIITUKA

Tema 18: Ilepuoauueckue nporeccsl. 'apMoHndyeckue Konebanus. MasTHUKU. Y paBHEHUE KOJICOAHUI U ero
penienre. AMIUTMTY1a, 9acToTa U (ha3a kosnebanus. DHeprus konebanuii. CBoOOaHbIE KoIeOaHus. DHEPrust
koneGanuii. [Ipumepsl KoseOaTeIbHBIX IBIKEHUH pa3nuyHoil pu3uueckoit mpupoasl. CBOOOHbBIE
3aTyXaromue KojaeOanus. XapakTepUCTHKH 3aTyXaroImux koneoanuid. Tema 19: BoiHykIeHHbBIC KOTCOaHHUS.
Pe3onanc. MexaHn4ecKHe 1 2JIEKTpUUECKHE aBTOKoJIe0aTeIbHbIe cucTeMbl. ClioxkeHue Kojebanuii (OueHus,
¢urypsl Jluccaxy). AHanN3 ¥ CHHTE3 KOJIEOAaHHM, TIOHATHE O CIIeKTpe KosebaHni. CBs3aHHbBIE KOIeOaHMsI.
Tema 20: BoiroBoe nBmxenue. [Inockas rapMoHndeckast BOJHbI. J[JIiHAa BOJIHBI, BOITHOBOE YHCIO, (ha3oBast
CKOpOCTb. YpaBHeHHE BOJNHBL. OTHOMEPHOE BOJIHOBOE YpaBHEHHUE. YIIPYTHe BOJHBI B ra3ax *KHUIKOCTAX U
TBEPIBIX TeNax. DJIeMeHTH aKkycTHKH. Dddekt Jommepa. Tema 21: CnencTBust U3 ypaBHeHHH MakcBea.
OnexrpoMarauTHbele BONHBL. OnbITel I'epra. [llkana snekTpoMaraHuTHBIX BOJH. CKOPOCTB, YHEPTHS,
WHTEHCUBHOCTb JIEKTPOMArHUTHOM BONHEL [10TOK MI0THOCTH HEpruu BoiHEL Tema 22. UnTepdepeHtms
BosiH. Crostune BomHbl. MHTEepdepennus ceera. Onbit FOHra. MaTepdepomerp Maiikenbcona.
Wurepdepennns B TOHKUX IIeHKaX. [Ipumenenne natepdepeniun. Tema 23: [Mpunnun [Nolirenca-dpenens.
Meron 30n ©penens. Judpaxuns OpeHenst Ha npocreimumx nperpagax. Andpakuus Opaynropepa Ha
OJTHOI U BYX mmiensx. Judpakiuuonnas pewmerka. ['onorpadus. Audpakius peHTTeHOBCKHX JIy4ueil Ha
kpuctammnueckoit pemérke. [Ipunnun [Nolirenca-dpenens. Meron 300 @penenst. Judpaxuns Openens Ha
npocreimux nperpanax. Jndpakmus Opaynrodepa Ha oHOH 1 ABYX miemsix. AndpakiimoHHas penerka.
Tonorpadus. ndpakius peHTTeHOBCKHX JTydell Ha KpucTaummdeckoit pemérke. Tema 24. dopma u cTereHb
HOJSIPU3aUH MOHOXPOMATHYECKHUX BOIH. [lonydeHune 1 aHaIu3 JIMHEHHO-TIOJIAPU30BAHHOTO CBETA. 3aKOHBI
Bproctepa, Maimoca. JIlureitHoe nByTydenpenomieHue. [[poxoxaeHue cBeTa yepes JINHEeHHbIe (ha30BbIe
INIaCTUHKY. McKyccTBeHHas onTHueckas anuzorponus. @oroynpyrocts. Bpamenune niockoctu
HOJISIpU3aUH. DIEKTPOONITHYECKUE U MarHuToonTHIeckue s dektsl. XKunkue kpucrauisl. Jucnepcus
cBeta. @a3oBas u rpynioBast CkopocTy BojH. [lornonienne u paccesHue cBeTa.

PA3JIEJI 6. KBAHTOBAS ®U3UKA

Tema 25: TemnoBoe u3nyueHune u JoMuHecHeHIMA. CHeKTpanbHbIe XapaKTePUCTUKU TEIUIOBOTO N3ITy4EHHS.
3akons! Kupxroda, Credana-bonbiimana u 3axoH cmenienns Buaa. AGcomoTHO YepHOe Teno. opmyna
Penes-JI>xunca u «yapTpaduoneroBas katactpoday. 'mnoresa kBantoB. @opmymna [Tnmanka. KBantoBoe
00BSICHEHHE 3aKOHOB TETUIOBOTO M3TydeHus. Tema 26: Bremnnit potorddekT, ypaBHeHHE DHHINTEHHA.
Nmnynse potona. Iddext Kommrona. [apnenne ceta. KopmyckynsspHO-BOTHOBOH Ayaln3M CBETA.
OMIupuYecKkre 3aKOHOMEPHOCTH B aTOMHBIX cnekTpax. @opmyna banemepa. Moaens atoma TomcoHa.
OmnsiTel Pesepdopaa mo paccesauro anbda-gactum. SAnepHas Moaens aToMa. Teopus aToMa BOZOPOAa MO
Bopy. Tema 27: I'nunotesa ne bpoiinsa. Onsrtel JpBuccona u Jxepmepa. Judpaxius mukpoygactutl. [Tpuaimm
HeomnpeaeneHHocTH [ elizenOepra. BoiHOBas GyHKIWMSI, €€ CTATUCTHYECKU CMBICI B YCJIOBUS, KOTOPHIM OHA
JIOJDKHA YIOBIETBOPATL. Y paBHeHue [lIpenunrepa. Tema 28: KBaHTOBas 4acThIia B OJHOMEPHOM
MOTEHIMAIBHOM siMe. O THOMEPHBIN TTOTeHINANBHBIA TIopor U 6apbep. TyHHensHBIH 3¢ dexT. KBaHTOBBIN
rapMoHndeckuit ociuiaTop. Tema 29: CranuonapHoe ypasHeHue lllpenunrepa ans aroma BOAOpOa.
BounHOBBIE QpyHKIMH 1 KBaHTOBBIE uncia. [1paBuia oroopa Juist KBaHTOBBIX nepexo1oB. OmnbiT LlTepHa u
Iepnaxa. Dpdexr 3eemana. [Ipunmun [Taymu. [Tepuonuueckas Tadbmuna 3nementos. Tema 30: DiaeMeHTHI
KBAaHTOBOH CTaTUCTUKH: (PePMHUOHBI, 6030HBI. 30HHAsT KOHIETIHS TBEPABIX Tell. MeTalIbl, ANDIEKTPHKH,
MOJIYTIPOBOJJHUKH (COOCTBEHHBIE M IPUMECHBIE). DINEKTPUUYECKUE CBOMCTBA TBEP/BIX TEN: 3aBUCHMOCTD
AIIEKTPOIPOBOIHOCTH OT TeMIlepaTypsl. CBepXIpoBoANMOCTh. PDOTONMPOBOANMOCTS, IIOMHUHECIICHIINS
TBEPBIX Tenl. CIOHTaHHOE W MHIYyNHpPOBaHHOE n3nmydeHne. OcoOeHHOCTH Ja3epHOro u3mydeHus. OCHOBHBIE




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

/1
THIIBI Ta3€POB U UX IIPUMEHECHHE.
7 |PABJEJI 7. ®U3UKA. ATOMHOI'O AAPA. DJIEMEHTAPHBIE YHACTULIbI
Tema 31: CocTaB aTOMHOTO si/ipa. XapaKTepUCTHKH spa: 3apsijl, Macca, SHEPTUsl CBA3H HYKJIOHOB. M30ToIBI.
PagnoaktuBHOCTB. BUibl M 3aKOHBI paJOaKTUBHOTO U3JTyYeHHUs. SepHbIe peakiy. 3aKOHbI COXpaHEHUs B
aaepHBIX peaknuax. lenenne suep. Cuntes sanep. JeTekTupoBanue aaepHbIX m3mydeHuid. [lorsatue o
nmo3uMeTpuu u 3ammure. Tema 32: OCHOBHBIE KJIACCH 3JIEMEHTAPHBIX YacTHIl. YacTHIIFI B aHTHYACTHUIIHL.
Ksapku, 1enToHbI, 9aCTUIIBI — IEPEHOCYHKH B3auMo IeiicTBHi. BUap! hyHIaMEHTABHBIX B3aMMOICHCTBHH.
Opomronns BeenenHoit u 38E3.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie paboThI
Ne
i HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue
1 |PA3JIEJI 1. Mexanuka
JIP Ne 1 «M3yueHne paBHOYCKOPEHHOT'O IBHKCHUS Ha MaIllnHe ATBYa»
2 |PA3JIEJI 2. TepMoanHaMuka 1 MOJIEKYIsipHas (hU3HKa
JIP Ne 11 «Onpeznenenue oTHOILIEHUS TEIIOEMKOCTEN ra3a metoaoM Knemana-/lezopmar
3 |PA3JEJI 3. DnexkrpocTaTHKa U TOCTOSIHHBINA TOK
JIP Ne 14 «M3y4eHune Tomorpapuu 3EKTPOCTATHIESCKOTO OIS
4 |PA3JIEJI 4. MaraeTtusm
JIP Ne 75 «M3yueHne MarHuTHOTO TOJIS COJIEHOH A C TIOMOIIBIO TaTYMKa XOJIa»
5 |PA3JIEJI 5. Kone6anus u BoaHbl. OnTHKA
JIP Ne 29 «M3y4eHue 3aTyXaroUyx 3JeKTPOMarHUTHBIX KOJIeOaHUH B K01e0aTeIbHOM KOHTYPE C IIOMOIIIBIO
ociutorpada»
6 |PA3JIEJI 6. KanToBas ¢usmuka
JIP Ne 138 «3yuenne BHemHETO GoTOdhPEKTa U M3MEepeHne OCTOsTHHON [1manka
7 |PA3JIEJI 7. ®u3uka aTOMHOTO spa. JIeMEeHTapHbIE YaCTULIbI

JIP Ne 48 «OmnpiT @panka-I'epra»

8 |3amura 1abopaTopHbIX paboT
[IpakTnueckue 3aHsITHS
Ne
i TemaTuka MpakTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE
1 |PA3JIEJI 1. Mexanuka
KI/IHeMaTI/IKa MOCTYNATCJIBHOI'0 U BPpallaTCJIbHOTO JIBUKCHUA. III/IHaMI/IKa TMOCTYNaTCJIbHOT'O JABUKCHUA.
3akonsl HetoTona. 3amaun u3 pasnena 1 [3]. 3amaun u3 pazaena 2 [3]. luHaMuka BparaTeaIbHOTO TBUKCHHUSL.
Pabora u sHEprus. 3akoHbI coxpaHeHus. 3a1auu u3 paszaena 3 [3].
2 |PA3JIEJI 2. TepMoauHaMuKa B MOJICKYJISIpHAsST (hU3HKA
I"a30BbIe 3aKOHBI. MONEKYISIPHO-KUHETHYECKAst TEOPHsl ra30B. [lepBoe HaYaI0 TepMOIMHAMHKH,
3anaun u3 paznena 15 [3]. Tepmonunamuka. 3agauu u3 pasgena 16 [3].
3 |PA3JIEJI 3. DnexkrpocTaThka U HOCTOSSHHBINA TOK
OnextpocraTuka. 3akoH KyiioHa, HaNpsHDKEHHOCTh W MTOTEHIIAAN JIEKTPHYECKOTO oS, [TpuHImm
cyneprno3uryu. 3amauun u3 pasznaeina 4 [3]. [I[poBOJHUKY B 3JIEKTPUUECKOM TI0JIE. DIIEKTPUIECKIE
KOHJICHCATOPHI. 3aauu u3 pazaena 5 [3].
4 |PA3JIEJI 4. Maraetusm

MarsauTtHoe I0J1e ITOCTOSHHBIX MAarHUTOB 1 MMPOBOAHUKOB € TOKOM. 3akoH AMnepa. BCKTOp MarHUTHOM




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

/1
WHAYKINA. MarHATHOE B3aUMOJICHCTBHE MTOCTOSHHBIX TOKOB. Cria Jlopenna. Dddekr Xomnma. 3amaun u3
paznena 6 [3].
5 |PA3JIEJI 5. Konebanus u BoaHbl. OnTHKA
MexaHUYeCKHE U DIEKTPOMATHUTHBIE KOJIeOaHus. YIIPYTHe BOJHBL. DIEKTPOMATHUTHBIE BOJHBL. . 3a/1aun 13
pasznena 4 [8]. Mutepdepennus ceeta. Judpakims ceeta. [lomsipusarus ceeta. 3aqauu u3 paszaena S [8].
6 |PA3JIEJI 6. KBanToBas ¢usuka
Ksanroas mpupoza ceeta. Teopus atoma Bogopoaa o bopy. DieMeHTh KBaHTOBOW MEXaHHUKH. 3a1aqu 13
pa3zena 6 [8].
7 |PA3JEJI 7. ®u3uka aTOMHOTO si/ipa. DJIeMEHTapHbIC YaCTHUIIbI
DneMeHTh! PU3MKU ATOMHOTO si/Ipa. DIeMEHThl (DU3UKH 3JIEMEHTAPHBIX YacTHIl. 3ana4yu u3 pasziena 7 [8].
4.3. CamocrosiTenbHas paboTa 00yJarommuxcsl.
Ne
Bun camocTrositenbHOM paboThI
/1
1 |[ToaroroBka k JlabopaTopHbIM paboTam [ToAroTOBKA K MPAaKTHYECKUM 3aHSATHSIM
[TonroroBka k 3auety [loarotoBka k sx3ameny Pabota ¢ nekiuonHsM Matepuanom Pabota
¢ ureparypoit CaMoCTOsATENbHOE U3YUEHUE Pa3/IeioB (TeM) TUCITUTUIMHBI(MOIYIIS)
Brimonnenune HayuHo-uccnenoBarenbekoit padotsl (HUPC)
IToaroroBka K mIpoOMEXYyTOUYHON aTTECTALUH.
3 IToaroroBka Kk TeKyeMy KOHTPOJIIO.

OCBOEHUU JUCHUIUIUHBI (MOIYJIA).

5. llepedens wu3maHui,

KOTOpbIE PEKOMEHYETCS HCIOJIb30BaTh IMpHU

Ne
o/

bubnuorpagpuueckoe onucanue

Mecto nocryna

1

Kypc ¢uzuku: yued. mocobue
1t By30B / Taucus IBanoBHa
Tpodpumona. — 11-e usxa., crep.
— M.: U3naTenbCekuii LEeHTp
«Axagemus», 2006. — 560 c.

http://library.miit.ru 9bC «Axanemus»
https://www.academia-moscow.ru/catalogue/4884/483190/
PYT (MUUT)

Cagenbes, U. B. Kypc o6meit
¢u3uky : yaeOHoe rnocobue : B 3
tomax / U. B. CaBenpeB. — 19-¢
u3n., crep. — Cankr-IlerepOypr
: Jlanp, 2019 — Tom 1 :
Mexanuka. MonexyisipHas
¢uzuka — 2020. — 436 ¢c. —
ISBN 978-5-8114-5539-

Tekct : 37eKTpoHHbIH // JIaHb : AIeKTPOHHO-OHOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/142380

Cagenbes, U. B. Kypc o6meit

¢u3uky : yaueOHoe rnocobue : B 3
tomax / U. B. CaBenbeB. — 15-e
u3n., crep. — Cankr-IlerepOypr

Tekct : 3NeKTpoHHbIH // JIaHb : AIeKTPOHHO-OHOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/113945




: Jlans, [06.T.]. — Tom 2 :
DNEeKTPUYECTBO U MAarHETU3M.
Bonabl. Ontuka — 2019. —
500 c. — ISBN 978-5-8114-
3989-8

Cagenbes, 1. B. Kypc o6mieit
¢usuku : yaeOHoe nocodue : B 3
tomax / 1. B. CaBenbeB. — 13-¢
u3n., crep. — Cankr-IlerepOypr
: Jlanp, [0.T.]. — Tom 3 :
KBanToBas ontuka. AToMHas
¢uzuka. dusnka TBEPAOro Tema.
®du3uka aTOMHOTO siApa U
anemMeHTapHbIX yactun — 2019.
— 320 c. — ISBN 978-5-8114-
4598-1

Tekct : aneKTpoHHEIH // JIaHb : AIEKTPOHHO-ONOIHOTETHAS
cucrema. — URL: https://e.lanbook.com/book/123463

COopHUK 3a/1a4 IO TUCHUTUINHE
"®Ouzuka" : yuebd. mocodbue ais
crypentoB UYUT u UICYTD /
T.B. 3axaposa, JI.M.
Kacumenko, C.M. Kokun; Pen.
C.M. Kokun ; MUUT. Kad.
"duzuka-2". - M. : MUNUT,
2006. - 144 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/01-
37822.pdf. PYT (MUUT)

Koxkuua C.M. ®usuxa. Yacts 1.
Koncnext aexmuii. - M.:
MMUT, 2010.-244 c.

http://library.miit.ru/methodics/16012012/10_2120.pdf PYT
(MHUT)

Kokun C.M., Hukutenko B.A.
®wusuka. Yacts 1I. Koncnekr
nexui. - M.: MUUT, 2013.-
178 c.

http://library.miit.ru/methodics/04022015/14-47.pdf PYT
(MUUT)

Hukurenko B.A., Kokun C.M.,
®wuzuka. Yacts 11I. Korcmekr
snexui. - M.: MUUT, 2007 .-
196 c.

http://library.miit.ru/methodics/04022015/08-%20221.pdf
PYT (MUMNT)

CO6opHuUK 3a/1a4 110 001IEMY
Kypcy $usuku : yue0. mocobue
muist BTy30B / B.C.
Bonbkeunmrein. - 11-e usg,.,
nepepad. - M. : Hayka. ['n. pen.
¢u3.-mat. mut., 1985. - 384 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/85-
1992.pdf PYT (MUUT)

10

COopHUK 321124 IO KypCy
(U3UKH C pEIICHUSAMHE : y4eOHOE
noco6ue s By3oB / T. U.
Tpodumona . — M. : Abpuc,

http://library.miit.ru PYT (MUUT)
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6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JIaHHBIX U
UH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAThCS MpPU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

Nudopmanuonnsiii  moptan  Hayuynas ~ osnexTponHas ~ OubnmoTeka
eLIBRARY.RU (www.elibrary.ru); Enunas KOJUIEKIIUS 1U(POBBIX
obOpazoBatenbHbIX  pecypcoB  (http://window.edu.ru);  HayuHo-TexHHYecKas
oubnmuoreka PYT (MUUT) (http:/library.miit.ru); Caiit (MHTEepHET-10CTYM)
WWW.I-exam.ru — cucremMa TectupoBanus «®dDenepanbHblii dK3aMeH B cdepe
npodeccuonansHoro oopazosanus» (OII10).

7. llepedyeHb  JIUIIEH3MOHHOTO W  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBRA,
HEO0OXOIMMOTO /I OCBOCHUS JUCIUTLIMHBI (MOTYJIs).

Onepanonnas cucrema WindowslIporpammsi:

Microsoft Office

Z0O0M,

MS Teams,

Discord,

[TorckoBbIE CUCTEMBI

Skype

TecToBbIE TPOTrPAMMBI:

ABtoMartuszupoBaHHas cucrema tectupoBanus (ACT),

KadenpanbHas TectoBas mporpamma

Pazpabotanubie 1 mpruoOpeTEeHHbIE TPOTPaMMHbIE (00yUYarOIUe) CUCTEMBI:

«OtkpsiTas actpoHomus» PusznkoHRedShift,

«Buneosamaunuk o ¢puszuke» AWM. Gumman u ap.,

«®Du3uka B KOS,

«Ypoxku puzuku Kupuina u Medoaus»,

«JIabopaTopHbie pabOTHI 1O (HUUKEY,

«Bcest puzukay MynbTUMenuitHast SHIUKIIOESANS,

«Pusuka. MynbTuMeuiHbIN Kypc» Pyccobut-M,

«Kypc duzuku XXI Bexay» JI.5. bBopesckuit (ManuaXayc),

«Otkpsitas pusuka» C.M. Kozenn,

«BuptyansHblil npaktukym o pusuke» OO0 «OU3MKOHY,

WNnmrocTpatuBHBIA MaTepuan Mo Kypcy oOmied ¢Gu3nku, pa3paOoTaHHBINA
COTpyIHHUKaMU Kadeapsl,

OnexkTpoHHas OubauoTexka Kadenpsl,



Buneoreka xademnpsi.

8. Omnwucanue MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYILECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Opranuszanusi pabodyero Mecrta CTyJI€HTa B YHHBEPCHUTETE (TeMIEpaTypHBIN
peXUM, CpEeAHss IUIOIIAJlb, MPUXOIAIIAsACS Ha YeJlIOBEKa B y4yeOHOH ayauTOpHH,
BPEMEHHON pEXUM pabOThl, OCBEIIEHHOCTh pabOYero MecTa) periiaMeHTUPYIOTCS
coorBercTBytomumu  CanlluHamu,  cobmomenne  TpeOGoBaHMI ~ KOTOPBIX
KOHTPOJIUpYETCS aAMUHUCTpanueil yuyeOHoro 3aBeneHusi. Kpome Toro, Kaxmbii
ceMecTp Iepel HadajioM paboThl B Y4E€OHBIX J1TaOOpaTOpHsIX MPOBOJIUTCS
MHCTPYKTaXX CTYJEHTOB IO TEXHUKE O€30MaCHOCTHU, CTYICHTHI HE JOMYCKAIOTCA K
3aHATUSAM, TOKa HE O3HAKOMATCS C WHCTPYKIHEH W HE TIOCTaBAT IMOAINUCH B
COOTBETCTBYIOLLEH BEAOMOCTH.

JUis TeKUMOHHBIX 3aHATUN: JIEKIMOHHBIN 3aJ1, Ay JUOBU3YaJIbHBIN KOMILJIEKC.

JUi1 ceMUHapOB: KOMIIBIOTEPHBIM Kilacc (JIOKalibHasi ceTh, cocTosimas u3 30
paboumx cTaHIMi, cepBepa, KOMIIbIOTEpa IIPENOAaBaTeNsl), MHTEpaKTUBHAs JJOCKa U
CBSI3b C Ay TMOBU3YAIbHBIM KOMILIEKCOM, BBIXOJ] B IHTEpHET.

Jlnis mpoBeaeHus J1abopaTOPHBIX PabOT: KOMIUIEKC AJIEKTPOU3MEPHUTEITHHBIX
dusznyeckux mpubOpoB; Ta0OpaTOPHBIE YCTAHOBKM TEMAaTHYECKOTO HAa3HAYCHUS,
COOTBETCTBYIOIIME JabOpaTOpHOMY TMpakTUKyMy. JlaGopaTopHbie pabOThI 1O
muctuminHe «dusnka» nTpoBoAATCS B ClIEHUAIBHO 000PYAOBAHHBIX J1a0OpaTOPUIX
C IPUMEHEHUEM HEOOXOUMBIX CPEJICTB 00yUYEHHS: JTa0OpaTOPHOTO 000PYIOBaHUS,
0o0pa3loB A UCCIENOBAaHUM, METOIUYECKUX MOCOOMH, KOMIBIOTEPHBIX CPEICTB
00pabOoTKU pe3yabTaTOB U3MEPEHUI.

[Ipy  BBINOJHEHWH JTAOOPATOPHBIX  pabOT  MPOBOAATCSA:  MOATOTOBKA
o0opynoBaHusi U IpUOOPOB K paboTe, N3yueHnEe METOAMKH BBITIOJHEHHUS PaboTHl,
BOCTIPOM3BEJICHUE H3Y4aeMOro sIBIICHUS, WM3MEPEHUE BEIMYWH, OMpPEIeICHHUE
COOTBETCTBYIOIIMX XapaKTEpPUCTUK U TIOKa3aTesield, oO0paboTka MdaHHBIX U HX
aHanu3, 00o01eHrne u o0paboTka pe3yabTaToB.

9. ®opMa NpoOMEKYTOUHOU ATTECTAIUU:

3a4eT BO 2 cemecTpe.
DK3aMeH B 3 cemecTpe.

10. OueHouHbIE MaTEpHUATIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON

arrecranum, p33pa6aTBIBaIOTCﬂ B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).






ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl
«Duzuka»

npodeccop, npodeccop, 1.H. Kadheaps

«Duzuka»

CorJiacoBaHo:

1.0. 3aBeayromiero kadenpoit BITITulIO
3aBenyromuii kapeapon duszuka

[Ipencenarens yaeOHO-METOIUUECKOM
KOMHUCCHUH

A.B. Ilaytknna

C.M. Kokun

M.A. CaxueHko
H.B. beikoB

A.A. I'y3eHko



