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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

OCHOBHOI 1ENbI0 HM3yYEHUA Y4YEOHOW NUCUMIUIMHBI «DH3MKa» SBISETCS
(opMupoBaHue y 00y4aromerocsi KOMIETEHIIMH 1JIs1 HAy4YHO-UCCIIE0BATEIbCKOM
NEeATEIbHOCTH:

- cOOp, U3yuyeHUE HAyYHO-TEXHUYECKOW MH(POpMAIUHU, OTEUYECTBEHHOIO U
3apy0€KHOI0 OMBITA [0 TEMATUKE UCCIIEAOBAHMS;

- aHaJiM3 HAYYHO-TEXHUYECKOM WH(GOpMalWH, OTEYECTBEHHOTO W
3apy0EKHOI0 OMNBITA [0 TEMATUKE UCCIIEAOBAHMS;

- MPOBEICHUE SKCIIEPUMEHTOB 10 33/1aHHOI MeTouKe, 00paboTKa U aHaIu3
UX pe3yJbTaTOB.

- IIPOBEJCHHE BBIYHMCIHUTEIBHBIX JKCIIEPUMEHTOB C HCIOJIb30BAaHUEM
CTaHAAPTHBIX IPOTPAMMHBIX CPEJCTB;

B paboueii nporpamme 1no «Pu3nKe» 3a10KEHBI OCHOBBI ()OPMHUPOBAHUS Y
OyIylIMX CHEHUANIMCTOB IMOAXOAA K PEIIEHUI0 MNpOoPecCHOHANbHBIX 3ajad,
OpUEHTHUPOBAHHBIX HA IPUKIATHON BUJ (BUAbI) TPOPECCUOHATIBHOM E€ATETbHOCTH
KaK OCHOBHOH, 4YTO peajgu3yeTcsi Ha OCHOBE COBPEMEHHBIX 3HAHUU
(yHIaMEHTaJIbHBIX  3aKOHOB  (DM3MKM, a TaKKe €CTeCTBEHHOHAy4HbIX
IpEICTaBICHUN O MaTEPUH, ABMKEHUU U (PyHITaMEHTAJIbHBIX B3aUMOJCHCTBUIX

Jucuunmaa  «®Pusuka»,  OTHOCSAIIAACS K €CTECTBEHHOHAYYHBIM
JUCLMIUIMHAM, MpernoaraeT Takxke (GopMUpoBaHHe y OyIyLIUX CIELHUATHCTOB
HAaBBIKOB U YMEHUH B CIEAYIOIIUX 00JacTsIX:

- aHAIW3 HAYYHO-TEXHUYECKOM HWH(POpMAalMK, OTEYECTBEHHOTO U
3apyOeKHOT0 OMBITA [0 TEMATUKE UCCIEAOBAHMS;

- IPOBEJCHHE BBIYMCIHUTEIBHBIX 3KCIIEPUMEHTOB C HCIHOJIb30BAaHUEM
CTaHAAPTHBIX NPOrPAMMHBIX CPEACTB C LEJIBIO IOJYYEHUS MaTeMaTHYECKUX
MoJiesIeH MpoLeccoB U 0ObEKTOB aBTOMATHU3AIMH U YTIPaBJICHMUS;

- TMOATOTOBKAa JaHHBIX M COCTaBlieHHME 0030poB, pedepaToB, OTYETOB,
HAy4YHbIX MyOJMKAalMA M JOKJIAJ0B HA HAYYHBIX KOH(PEPEHIMSIX M CEeMUHapax,
y4acTHe BO BHEJIPEHUH PE3yJIbTaTOB UCCIIEIOBAHUN U Pa3paboOTOK.

N3yuenue kypca obuieit U3k B TEXHUYECKOM YHUBEPCUTETE 00YCIOBICHO
BO3pacTaroleil pojblo (PyHIaMEHTAIbHBIX HAyK B MOATOTOBKE CHEIHAINCTA. JTO
CBA3aHO C TEM, 4YTO BHEAPEHHE COBPEMEHHBIX BBICOKMX TEXHOJOIMUA B
MPAaKTUYECKYI0 HWH)XXEHEPHYIO JI€ATEIIbHOCTh IMPEANOIAracT OCHOBATEIbHOE
3HAKOMCTBO  pPaOOTHUKOB ¢  (U3MYECKUMH  OCHOBAMU  MPOTEKAHMS
COOTBETCTBYIOIIMX MPOILIECCOB, C KIACCUYECKMMHU M C HOBEHIIMMH METOJAMHU
¢usnueckux wuccneaoBaHuil. JlaHHbIi Kypc Aa€T BO3MOXHOCTH OyIaylIUM
CHEeLMAIUCTaM IMOJIy4uTh TpeOyemble 3HaHMs B 00nacTH (PU3HMKH, a TaKXKe



OpUOOPECTH HABBIKM MX JAJbHEWUIIETrO IMONOJHEHMs, UCIOJb3ys B ITHX LEJAX
pa3iuyHbIe (B TOM YHUCIIE — 3JIEKTPOHHBIC) UICTOYHUKHU HHPopMmaluu. bosee Toro,

nporpaMmma JUCHHUIUTUHBI « PDU3nKa» chopMUpOBaHA TAKUM 00pPa3oM, YTOOBI
HE TOJBKO J1aTh OOYyYaIOIUMCS MPEJCTaBICHNE 00 OCHOBHBIX pa3jenax (hU3HKH,
MIO3HAKOMMTH UX C HanboJiee BaXKHBIMH HKCIIEPUMEHTAIbHBIMU U TEOPETUUECKUMHU
pe3yibpTaTaMi, HO M IPOBECTH JEMAapKalMI0 MEXIYy HAayYHbIM U aHTHHAYYHBIM
HNOJIXOJ0OM B M3YyUEHUHU OKpY’Karolero mupa. JlucuumimHa ydut oOydaromuxcs
CTPOUTH MOJECIIN IPOUCXOMSIINX SIBJICHUN W IPOLECCOB, IPUBUBAs IIOHUMAaHUE
MPUYMHHO-CICACTBEHHON CBSI3M  MEXAYy HuUMH, Gopmupys y Oyaymux
CHEUUATUCTOB IMOJUIMHHO HAYYHOE MUPOBO33PEHUE.

®duszuka co3JaeT YHUBEPCAIbHYIO 0azy IS U3YUYEHUS
o01IenpopecCUOHANbHBIX U CIELUAIbHBIX TUCHUIUIMH, 3aKJIa1bIBaeT PyHIaMEHT
nocieayomero o0yuyeHuss B Marucrparype, acnupantype. OHa MaéT I1elbHOe
IpEeICTaBICHUE O (PU3NYECKUX 3aKOHAX OKPYKAIOIIEro MUpa B MX €AUHCTBE U
B3aMMOCBSI3H, BOOPY’KaET CIIEUAIUCTOB HEOOXOUMBIMU 3HAHUSMU JJIS1 PELICHUS
Hay4YHO-TEXHUYECKHUX 3a/1a4 B TEOPETUYECKHUX U NPHUKIAJHBIX ACTIEKTaX.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS 1O JUCHUILUIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSHHS 00pa3oBaTeIbHOMN
mporpamMmbl (KOMIIETEHIINI) B pE3yIbTaTe 00yUeHHUs M0 AUCIHUILTHHE (MOIYIIIO):

OIIK-1 - CnocoGeH cTaBUTh U peliaTh HHXEHEPHbIE U HAYYHO-TEXHUYECKHE
3aaun B cdepe cBoer mpodeccHoHaIbHON  JCATETBHOCTH U HOBBIX
MEXAMCLUIUIMHAPHBIX HAIIPaBJICHUI C HCIIOJIb30BAHUEM ECTECTBEHHOHAYYHBIX,
MaTEMaTUYECKUX U TEXHOJIOTUYECKUX MOJIETIEH;

YK-1 - CpnocobGeH OcCylecTBIsITh KPUTHUYECKUH aHaIW3 MPOOJIEMHBIX
CUTYAIIMil HA OCHOBE CUCTEMHOTO MOJIX0/1a, BEIpA0aThIBATh CTPATETUIO IEUCTBHIA.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENoJaraeT, 4YTo Mo ero pe3yJibTatam
oOydaroruiics: Oyner:

3HaTh:
3HaTh METOAbl €CTECTBEHHBIX HAyK, MaTE€MAaTHYEeCKOro aHajiu3a H
MO/JICIUPOBAHUSI.

YMmeTh:

YMeTh peliath HHXXKEHEPHBIC 3a/1a4i B MPO(HECCUOHAIBHOM JIEITEIBHOCTH C
UCIIOJIb30BAHUEM METOJO0B E€CTECTBEHHBIX HAyK, MAaTE€MaTHUYE€CKOrO aHajiu3a |
MO/JICJIMPOBAHUS.



3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6mast TpyJOEMKOCTh AMCIHUIUIMHBI (MOJyJisfA) coctaBiser 8§ 3.e. (288
aKaJeMHYEeCKuX Jaca(oB).

3.2. OOvem mucuuIIiMHBl (MOAyJnsi) B (OpMe KOHTAaKTHOM pabOTHI
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
NIPUBJIEKAEMBIMU K pean3anuy 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonmuectBo yacos
Tun y4eOHBIX 3aHSTHIT Cemectp
Bcero

Ne2 | Ne3

KonTtakTHas paboTa Impu NpoBeIeHNH YUeOHBIX 3aHATUH (BCEro): 128 64 64
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 64 32 32

3aHATHSI CEMUHAPCKOTO THUIIA 64 32 32

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJarommxcsi, a Takke B (opmMe KOHTAKTHOM paboOThl OOydYaromMXcs C
NeAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMBIMH K peaTH3aIiu
o0pa3oBaTeNpHON MpOTrpaMMbl HA HWHBIX YCIOBUSIX, TPU TNPOBEACHUU
MIPOMEKYTOUYHOM aTTecTalu cocrapiiger 160 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHunu o0 UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOMIYJIsI) MOXKET ObITh peasin30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOU pabOThl 00YUYaIOIIUXCSl C MEJAarornyeCKuMuU pabOTHUKaMU U (UJIH)
JUIIaMH, TIPUBJICKACMBIMH K peai3aIiiid 00pa30oBaTeILHOM MPOrpaMMbl Ha UHBIX
YCIIOBHSIX, TIPH MPOBEACHUH TIPOMEKYTOYHOM aTTECTaIINN.

4. ConepxaHue JUCUUILIAHBI (MOIYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
n/m

1 |PA3JEJI 1. MEXAHUKA

Tewma 1: [Ipenmer u 3agaun ¢pusnkn. KnuneMaTnka: OCHOBHBIE TIOHATHS. [[BHKEHHE 110 TIPSIMOM: CKOPOCTb,
yckopenue. KpuBonuneiinoe asuxenue. HopmaiibHOe 1 TaHTeHIIMaIbHOE YcKopeHue. KunemaTtuka

BpalllaTeIbHOrO ABMKEHUS: YTIIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHE, UX CBS3b C JTMHEHMHON CKOPOCTBIO U
yckopenueM. Tema 2: MiHepuuanbHble CUCTEMBI OTCUETa U NepBbli 3akoH HetoTona. BTopoii 3akon
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Herotona. Macca, umnysbsc, cuna. LleHTp Macc cucTeMbl MaTepUalIbHBIX TOUEK. Y paBHEHUE ABW)KECHHUS
MaTepuanbHO# Touku. Tperuii 3akoH HeroToHa. 3aK0H coxpaHeHus UMITyJbca. 3akoH BeceMupHoro
TaroteHus. Cuisl conpotuBieHus. Tema 3: JluHamMuKa BpamaTeIbHOrO ABUXKEHUA. MOMEHT CUJIbI; MOMEHT
UHepIH; MOMEHT umiyibca. Teopema Illteitnepa. OCHOBHOH 3aKOH AMHAMHKH BpaIaTeIbHOTO
JIBIDKEHUS B CIydae CUCTEMBI TOUEK U B cllyyae TBEPJOro Teja. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCa.
T'upockomnsl. Tema 4: Pabora nepemeHHo# cuibl. MontHocTs. KuneTHueckas sHeprus Tena npu
MOCTYNATENIbHOM JBMKEHNU. KrHeTH4ueckas SHeprys Tela Ipy BpallaTeIbHOM ABMKeHHH. [Tone cuir.
KoHncepBaTHBHBIE 1 HEKOHCEPBAaTHBHBIE CHIIBL, TpUMeEpEL. [loTeHnnansHas sueprus. [loTeHnuansHas
SHEPTUs B TIOJIE CUJT TSDKECTH, IOTEHIMAIbHAS SHEPTHUSI yIIPyTo Ae(hOPpMHUPOBAHHOHN NPY>KUHBI. 3aKOH
COXpaHEHHMs TOJIHOH MEXaHWIECKOH 3HEPTHH B I10JI€ TOTEHIMAIBHBIX CHJI. 3aKOH BCEMHUPHOTO TATOTEHHS.
IlepBas, BTOpas U TpeTbs KOCMHYECKHE CKOpOCTH. Tema 5. Yrpyrue HanpsHKeHHS U 1eopMaIii B
TBepaoM Tene. 3akoH ['yka. Moayns FOnra. Kosddumment Ilyaccona. Obmrie cBoicTBa JKUAKOCTEH U
ra3oB. CTaniMoHapHOE TeYeHHE HIeaIbHON )KUIKOCTH. Y paBHEHNE HENPEPhIBHOCTU. Y paBHEeHUE bepHyn.
Tema 6. [IpuHIMIT OTHOCUTEIBHOCTH U MpeoOpa3zoBanus ['anmies. DKCepuMeHTaIbHbIC 000CHOBAHUS
cneruanbHoit Teopun otHOcUuTeNnbHOCTH (CTO). IToctynatsl CTO. OTHOCUTENBHOCTh OAHOBPEMEHHOCTH U
npeobpaszoBanus Jlopenna. CokpalieHue AJIUHBL ¥ 3aMeJJIEHHE BPEMEHH B IBUKYIHXCS CHCTEMaX
oTcueTa. PensaTuBUCTCKUI UMILyJIbC. B3aMOCBS3b MacChl ¥ JHEPIHUH.

PA3AEJI 2. TEPMOJVMHAMUKA U MOJIEKYJISAPHAS ®U3UKA

Tema 7: MonexymsipHast pu3uka. MneansHbIi Ta3. YpaBHCHHE COCTOSHIA HACATBHOTO ra3a. VI30X0opHbIH,
n300apHBIA, M30TEPMUIECKH Iporiecchl. PeanbHelil ra3. YpaBHeHne Ban-nep-Baansca. OcHOBHOE
ypasHenue MKT. Pacnpenenenue MakcBesia MOJIEKY HAEAIBHOTO rasa o ckopoctaM. OnsitT HltepHa.
bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana. CpenHss AiarHa CBOOOAHOTO Ipodera MOJIeKyJI.
SIBnenus nepeHoca (TemonpoBOAHOCTb, AU Qy3usi, BHyTpeHHee TpeHue) Tema 8: BHyTpeHHs1s oHepTus
ra3a u ee u3MeHeHue. [lepBoe Hauao TepMOAMHAMUKU. Y paBHEHHE Maiiepa. MoneKyIsipHO-KHHETHYeCcKast
TEOpHsI TEINIOEMKOCTH. CBS3b TEIJIOEMKOCTH C YHCIIOM CTEIIeHeH CBOOO Bl MOJIEKYJI ra3a. AquabaTHBIN
nporecc. [Tonurponneie npouecchl. [IpeoOpa3zoBaHue TEMIOTH B MeXaHHUUECKYIO paboTy. Temnossie
MmammHbl. [{ukn KapHo u ero koaddunuent noxesHoro neiicteus. Tema 9: Dmnupuueckas TeMepaTypHas
mkana. TepMoarHaMU4ecKoe paBHOBECHE U TemrepaTypa. KBasnucrarinueckne npomeccsl. Y paBHEHHE
COCTOSIHMS B TepMoanHaMuke. OOpaTiMble 1 HeoOpaTUMbIe ponecchl. Bropoe Havyano TepMoguHaMUKH.
OuTponusa. CTaTHCTHYECKOE TOIKOBaHNE SHTPOIIHH.

PA3JIEJ 3. DJIEKTPOCTATHKA U TIOCTOSHHBIN TOK

Tema 10: 3akon Kynona. HanmpspkeHHOCTB aneKTpocTaTndeckoro noist. Cunossle TUHAN. [IpuHINT
cynepno3unuu. Teopema ["aycca B MHTErpasibHOI (hopMe U ee TpUMEHEHHE JUIs pacueTa dJEKTPUISCKUX
noJiel. [upkysinys HanpsKEHHOCTH 3JIEKTPUYECKOT0 1018, IIoTeHIMan 3J1eKTpuuecKoro moJs.
OKBHUIOTEHIHAIBHBIE IOBEPXHOCTH. CBA3b HANPSHKEHHOCTH U NoTeHnuana. Tema 11: Dnexrpuueckoe mose
JUIosist. J{Mmouis BO BHEIIHEM dJIeKTprYecKoM modte. [lomspusanns qusnekTpukoB. OpHeHTaluOHHBIH 1
JedopMannoHHbIH MeXaHN3MBbI NoJsipu3anny. BexTop anekrpudeckoro cMemenus. Teopema ["aycca s
JNEKTPOCTATUUECKOTO T0JIsI B ANDIIEKTPHKE. JlManekTpruiecKkast IPOHUIIAEMOCTD BELIECTBA. JIEKTPUIECKOe
TOJIE B OTHOPO/IHOM JIM3JIEKTPUKE. DJIEKTPETHl M CETHETOAEKTPUKH. [1be303¢pdexr. Tema 12:
[TpoBOAHUKH B 3JIEKTPHYECKOM MOJIE. DIEKTPOCTATHIECKAs 3aluTa. JIEKTPOEMKOCTh TPOBOAHUKOB U
KOHJICHCATOPOB. DHEPrus 3apsHKEHHOT0 NPOBOIHKKA, KoHAeHcaTopa Tema 13: Cuna Toka, INIOTHOCTb
Toka. Knaccuueckas Teopust 2JIeKTPOIIPOBOAHOCTH. Y PaBHEHHE HENPEPBIBHOCTH JIJIsI IUIOTHOCTH TOKA.
3axon OMa 11 OTHOPOJAHOTO YyUacTKa IeTH. DIeKTpruIecKoe conpotuieHue. CoeIMHeHNE TPOBOHUKOB.
3akon Oma B quddepennuanpHoi popme. 3akoH Jxoynsa-Jlenna. 3akon Bunemana-dpanmna.
DJIeKTPOIBHIKYIIAsl CHJIa HICTOYHHKA ToKa. 3akoH OMa JUisi HeOJTHOPOIHOTO y4yacTka uend. [IpaBuma
Kupxroda. Dnexrpudeckuii TOk B BaKyyMe, rase, XXUJIKOCTH ¥ TBEPIOM TeJle.

PA3JIEJI 4. MATHETU3M

Tema 14: MarauTHoe noJjie MOCTOSIHHBIX MarHUTOB U IPOBOJIHUKOB C TOKOM. 3akoH Amrepa. Bektop
MarHUTHOHM MHAYKIUH. MarHuTHOE B3auMoiciicTBHE MOCTOSHHBIX TOKOB. Cria Jlopenna. Dddekr Xomra.
Tema 15. Huknorpon. 3akon bro-CaBapa-Jlamaca. Teopema o UPKYISIIAA BEKTOPa MATHUTHOM
WHAYKIAH, TPUMEPHI TPUMEHEHHS TeopeMbl. BUXpeBoli XapakTep MarHUTHBIX Tojeid. Tema 16:
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Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

MarnuTtssli otok. Teopema ['aycca st MarHUTHOTO 1ot PaboTa 1mo mepeMenieHnio IpoBOJHAKA C
TOKOM B MarHUTHOM IoJje. PamMka ¢ TOKOM B OTHOPOJHOM M HEOJHOPOJAHOM MarHUTHOM IOJISAX.
MarHuTHO€ 1oJie ¥ MarHUTHBIHN JUIOJIBHBIH MOMEHT KPYroBoro Toka. HamarauueHue MarHeTHKOB.
HanpspkeHHOCTh MarHUTHOTO 10JI1. MarHuTHas npoHuIaeMocTb. Kitaccngukanus MarHeTHKOB.
®eppomarnetusM. Tema 17. SIBnenue anexTpoMarautHoi nHAyKnuu. [Ipasusno Jlenna. 3axon dapanes
31EeKTPOMarHuTHON nHAyKIuH. Buxpessle Toku (Tokn Pyxko). Camounaykims. HIyKTUBHOCTh
cojieHouAa. SIBNeHne B3anMHOW MHAYKIMH. TpaHcdopmarop. DHeprust MarHuTHOTO 1oist. Cucrema
ypaBHeHHI MaKcBeIuia B MHTErpaibHON (opMe U PI3UUSCKUI CMBICT BXOSIINX B HEEC ypaBHEHUH.
DNEeKTpOMarauTHOE TI0JIe

PA3AEJI 5. KOJIEBAHUA U BOJIHBIL. OIITUKA

Tema 18: [lepuoauueckue nporeccsl. 'apMonndeckue koieOanus. MasTHUKU. Y paBHEHUE KOJICOaHUMN U
ero peinreHre. AMIUTUTY1a, 4acToTa U (a3a konebanus. DHeprus kKojcdanuii. CBoOOIHbIC KOJICOAHUS.
Oueprus konedanuid. [Ipumeps! Koae0aTeIbHBIX ABMKEHUH Pa3IMYHON (HU3HYECKOW TPUPOIBI.
CBo0OoHbIC 3aTyxarolue Kojeoanus. XapaKTepUCTUKH 3aTyXaromux konedbanuii. Tema 19:
Beinyxnennsie kosiebanus. Pezonanc. MexaHnueckue U JJIEKTPHUECKHE aBTOKOJIEOaTeIbHbIE CHCTEMBI.
Crnoxenne xonebanmii (OneHws, Gpurypsr Jluccaxy). AHaIH3 U CHHTE3 KOJICOaHUH, IOHATHE O CIIEKTPE
kosrebanuii. Ces3annbie koneOanns. Tema 20: BorHoBoe nBmkenue. [linockas rapmoHUYecKast BOJTHBI.
JlnHa BOJIHBI, BOJIHOBOE YHMCIIO, (pa3oBast CKOPOCTh. Y paBHEHHE BOJIHBL. OTHOMEpPHOE BOJTHOBOE
ypaBHEHHE. YTIPyTHE BOJHBI B ra3ax KUIKOCTSIX M TBEPABIX TeslaX. DIEMEHTHI aKyCTHKH. DddexT
Homnnepa. Tema 21: CnenctBus u3 ypaBHeHUI MakcBeiia. DJI€KTpOMarHuTHbIE BOJHBL. OnbIThl ['epia.
[Tkana snekTpoMarHUTHEIX BOIH. CKOPOCTb, SJHEPTHsl, UHTEHCUBHOCTD MJIEKTPOMArHUTHOHN BONHBL [ToTOK
IUIOTHOCTH 3Hepruu BosiHbl. Tema 22. MnTepdepennus BoaH. Crosiure BoaHbL MHTEphepeHys ceera.
Omneit FOnra. Uarepdepomerp Maiikenbcona. MHTepdepeHius B TOHKHX IuieHKax. [Ipumenenne
unreppepenunn. Tema 23: [Tpunuun [oiirenca-Openens. Meron 3on @penenst. [udpaknus Openens Ha
npocreiiux nperpanax. Judpakius @paynrodepa Ha ogHOU 1 ABYX miensix. Judpakunonnas pemerka.
Tonorpadust. udpakiust peHTTeHOBCKHX JIydeil Ha Kpucraiuinieckoi pemérke. [Tpunuunn [olireHca-
Openens. Metox 308 @penens. Audpaxnus OpeHens Ha npocTedmumx nperpangax. Judpakius
®paynrodepa Ha omHON U OBYX mensx. Audpakmuonnas pemerka. ['omorpadus. Judpakius
PEHTIEHOBCKUX JIyuel Ha Kpucramueckon pemérke. Tema 24. @opma U cTeneHb NoJsipu3aliu
MOHOXPOMaTHYECKHX BONH. [lonydeHue n aHanu3 TMHEHHO-MOISAPU30BaHHOTO cBeTa. 3aKoHbI bproctepa,
Maimoca. Jluneitnoe aBynydenpenomienue. [Ipoxoxaenue cBeta yepes JIMHEHHbIE (ha30BbIe MITACTHHKH.
UckyccTBeHHas ontudeckast aHu3zoTponud. @oToynpyrocts. BpalieHue miockocTy NoJaspu3aiivy.
OnektpoonTuyueckre U Maruuroontuueckue 3¢ dextol. XKunkue kpucramisl. ucnepcus ceera. da3opas u
rpymnIoBas ckopocTu BojH. IloryonieHne u paccesHue cBeTa.

PA3JIEJI 6. KBAHTOBAS ®U3UKA

Tema 25: Tennosoe usnnydeHue u MoMuHecHeHIHA. CHeKTpanbHble XapaKTEPUCTUKHU TEIIOBOTO
n3iyuyennsi. 3akonsl Kupxroda, Credana-bospiimana n 3akoH cMenienust Buna. AGComoTHO YepHOe Telo.
®opmyna Penes-/[xuHca 1 «ynbTpaduoseroBas katactpoday. ['unoresa kantoB. @opmyna [Tnanka.
KBaHTOBOE 00BsICHEHHE 3aKOHOB TEIUIOBOTO M3Iy4eHus. Tema 26: Buemnuit doToaddexr, ypaBHeHUE
Ouamrreitna. Ummyinsc porona. Dddext Komnrona. J{asnenne cera. KopryckyssipHO-BOIHOBOI dyaltn3m
cBeTa. DMIUPHUIECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna banemepa. Mogens atoma
Tomcona. OmbITel Pezepdopaa mo paccesauto anbda-dactuil. SnepHas moaens atoma. Teopus atoma
Bogopoja o bopy. Tema 27: I'unioresa ne bpoiinsa. Onbrte! I3Brccona u Ixxepmepa. Judpaxiwst
MuKpoyvacTuil. [IpuHnmn HeonpeaeneHHocTH [ ei3enbepra. BomHoBas ¢pyHKINs, €€ CTaTUCTHIESCKUNA
CMBICIT ¥ YCJIOBHSI, KOTOPBIM OHA JOJDKHA yIOBIETBOPATH. YpaBHeHue [lpennnrepa. Tema 28: KBanrosas
4acTHIA B OTHOMEPHOH NOTEHIMAIbHON siMe. OTHOMEPHBIH MOTEHINAIBHBIN TOPOT 1 6apbep.
TyunensHbI 3¢ ext. KBanToBbIH rapmonndeckuii ocmusitop. Tema 29: CrannonapHoe ypaBHEHHE
HIpennnrepa i atoMa Boiopo/a. BonHoBbIe pyHKIMK 1 KBaHTOBBIE uncia. [IpaBuna orbopa s
KBaHTOBBIX nepexonoB. OneitT IlITepHa u ['epnaxa. Dpdexr 3eemana. [punnun [aynu. Ilepuoanyeckas
tabnuua snemeHToB. Tema 30: DiieMeHThl KBAHTOBOW CTAaTUCTUKHU: (pepMUOHBI, 0030HBI. 30HHAS
KOHLETIIHS TBEPABIX TeJI. MeTanbl, AUIEKTPUKH, TOIYIIPOBOAHUKHI (COOCTBEHHBIE U IIPHUMECHBIE).
OneKkTprudecKue CBOHCTBA TBEPABIX TEN: 3aBUCHMOCTD AIIEKTPOIPOBOAHOCTH OT TEMIIEPATYPHI.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

CaepxnpoBoguMocTs. POTONPOBOIUMOCTD, TIOMHUHECIIEHINS TBEPABIX Teld. CIIOHTaHHOE U
MHIYIHPOBaHHOE M3iryyeHne. OcoOEHHOCTH J1a3epHOro u3nydeHus. OCHOBHBIE TUIIBI Ja3€pPOB U UX
MpUMEHEHHE.

7 PA3JIEJI 7. DUSUKA. ATOMHOI'O AJPA. SJIEMEHTAPHBIE YACTULIbI
Tema 31: CocTtaB aTOMHOTO siipa. XapaKTepUCTHKH sIpa: 3apsijl, Macca, SHEPTUsl CBS3U HYKIJIOHOB.
W3oTomsl. PamnoaktuBHOCTE. BHIBI 1 3aKOHBI PaJH0aKTHBHOTO M3ITyUeHHS. SIaepHbIe peakiiny. 3aKOHbI
COXpaHEeHHs B AAepHbIX peakuusax. [lenenue saep. Cunres saaep. JeTeKTUpOBaHUE SAAECPHBIX N3TydEHHH.
[onsarue o mo3umerpun 1 3amure. Tema 32: OCHOBHBIE KITACCHI AJIEMEHTAPHBIX YaCTHIl. YacTHIIBI 1
aHTHgacTuipl. KBapku, JIENTOHBI, YaCTHIB — HEPEHOCYUKN B3aUMOJEHCTBHIN. Buabl GyHIaMeHTambHBIX
B3aUMOJIEHCTBUI. DBONONNA BeeneHHol 1 3BE3 ..
4.2. 3aHATHS CEMUHAPCKOTO TUIIA.
JlaGopatopHbie pabOThI
Ne
w HaunmenoBanue 1abopaTopHbBIX paboT / KpaTKoe coiep:KaHue
1 |PA3JIEJI 1. Mexanuka
JIP Ne 1 «M3yueHne paBHOYCKOPEHHOT'O IBHKCHUS HAa MalllnHe ATBY1a»
2 |PA3JIEJI 2. TepmonuHaMuKa U MOJIEKYJISIpHAst (PU3HKA
JIP Ne 11 «Omnpeznenenue oTHOILIEHUS TEIIOEMKOCTEN ra3a metoaoM Knemana-/lezopmar
3 [PA3JIEJI 3. DnekTpocTaTuka U MOCTOSHHBIN TOK
JIP Ne 14 «M3y4enue Tomorpaduu 3EKTPOCTaATHIECKOTO OIS
4 |PA3JIEJI 4. Maruetusm
JIP Ne 75 «3ydyeHue MarHuTHOTO I0JIs COJIEHOMJIA C IIOMOILBIO JaTYUKa XOJlIay
5 |PA3JIEJI 5. Konebanus u BoaHbI. OnTHKA
JIP Ne 29 «M3y4eHue 3aTyXaroNux 3JICKTPOMAarHUTHBIX KOJICOaHUH B K0JIe0aTeTbHOM KOHTYPE C TIOMOIIBIO
ocrutorpada»
6 |PA3JEJI 6. KBanroBas ¢usuxa
JIP Ne 138 «M3yuenue BHemHETO PoTOAPPEKTa U M3MEpeHHe OCTOsTHHON [Imanka
7 |PA3JIEJI 7. ®u3uka aTOMHOTO siipa. DJIeMEeHTapHbIE YaCTHUIIbI
JIP Ne 48 «Omnpit @panka-I'epra»
8 |3ammra 1abopaTopHBIX padoT
[IpakTueckue 3aHsaTHS
Ne
/m Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC
1 |PA3JIEJI 1. Mexanuka
Kunematnka IMOCTYNATCIBHOI'O0 U BPpAIaTCIIbHOTO JBHUKCHUA. I[I/IHaMI/IKa MOCTYNAaTCJIbHOI0 ABUKCHUA.
3akonsl HetoToHa. 3anaun u3 paznena 1 [3]. 3amaun u3 pazaena 2 [3]. AuHaMuka BpaaTeabHOTO
nBIkeHus. PaboTa u 3Heprus. 3aKoHBI cOXpaHeHHs. 3a1a4u u3 pazjaena 3 [3].
2 |PA3JIEJI 2. TepmoauHaMuKa U MOJIEKYJISIpHast (PU3HKA
I"a3oBbIe 3aK0HBL. MoONEKyIIpHO-KHHETHYECKast Teopus ra3oB. [lepBoe HavYan0 TepMOJMHAMUKH,
3amaun u3 paznena 15 [3]. Tepmonunamuka. 3agaun u3 pasgena 16 [3].
3 [PA3JIEJI 3. DnekTpocTaTuKa U MOCTOSHHBII TOK

Onekrpocrarrka. 3akoH KynoHa, HANpsHKEHHOCTh M MOTEHIMAT DIIEKTPUUECKOT0 MoJist. [IpuHImn
cyneprno3uiuu. 3amaadu u3 pasznaena 4 [3]. [[poBOJHUKH B 3JIEKTPHUIECKOM TI0JIE. DIIEKTPUICCKHE
KOHJEHCATOphI. 3aaauu u3 pazaena 5 [3].




/ TemaTuka NpakTHUYECKUX 3aHATUI/KPATKOE CO/IepIKaHHe
n/n

4 |PA3JIEJI 4. Marunetusm

MarauTtHoe 1oJjie MOCTOSHHBIX MarHUTOB U MMPOBOJHUKOB C TOKOM. 3akoH AMnepa. BeKTOp MarHUTHOM

UHIYKIWH. MarHuTHOE B3aUMOJIEHCTBHE OCTOSTHHBIX TOKOB. Cia Jloperna. Dddext Xomna. 3agauu u3
paznena 6 [3].

5 [PA3JIEJI 5. Kone6anus u BoiHbl. OnTHKA

MexaHH4ecKHe U JIEKTPOMArHUTHbIE KoyieOaHus. Y Ipyrie BOJIHbL. DISKTPOMArHUTHBIC BOJIHEL. . 3a1a49u
u3 pasznena 4 [8]. Uarepdepenuns ceera. Jndpaxims ceera. [lomspusamnms ceta. 3agadu u3 paszgena 5
[8].

6 |PA3JEJI 6. KBanroBas ¢usuxa

KganroBast npupoaa ceera. Teopusi aToMa Bogopoa 1o bopy. DneMeHTs KBAHTOBO# MEXaHUKH. 3amaduu
u3 pazzaena 6 [8].

7 |PA3JIEJI 7. ®u3uka aTOMHOTO SApa. DIIEMEHTAPHBIC YaCTUIIBI

DneMeHThl (PU3UKH ATOMHOTO Spa. DIEMEHThI (YU3UKH JIEMEHTAPHBIX YaCTHIL. 3aaa4yu u3 pazaena 7 [8].

4.3. CamocrosiTenbHas paboTa 00y4darOIMuXCS.

/ Bua camocrostensHOM paboThI
n/o

1 |[ToaroroBka k 1abopaTtopHbIM padoTaM [10ArOTOBKA K MPAKTHYECKUM 3aHATHSIM
[ToaroroBka k 3auety IloaroToBka k sk3ameHy PaboTa ¢ IEKIIMOHHBIM MaTepuanoM
Pabota c nutepatypoit CaMOCTOSTENIHFHOE U3yUEHUE PA3JIETIOB (TEM)
JUCLUILIMHBI(MOAYIIsT) BoinonHenue Hay4uHo-uccienopareiabckoil padotel (HUPC)

[ToaroroBka k IpOMEKYTOYHOM aTTECTALIMH.

IToaroroBka k TCKYILIEMY KOHTPOJIIO.

5. IlepeueHb wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Ne bubnuorpaduueckoe

Mecto nocryna
/o ONMCaHue

1 | Kypc ¢pusuku: yued. mocodue | http://library.miit.ru 95C «Axkanemus»

1715 By30B / Taucus BanoBHa https://www.academia-moscow.ru/catalogue/4884/483190/
Tpodumona. — 11-e u3., PYT (MUHT)

crep. — M.: U3narenbckuii
HeHTp «Akanemus», 2006. —

560 c.
2 Cagenbe, U. B. Kypc o6meii | TekcT : 31eKTpoHHbIH // JIaHb : 51€KTPOHHO-OU0IMOTe Hast
(I)I/I3I/IKI/I : yqe6Hoe nocooue : cucrema. — URL: https://e.lanbook.com/book/142380

B 3 Tomax / U. B. CaBenbeB.
— 19-e u3n., crep. — CaHKT-
[TetepOypr : Jlanb, 2019 —
Towm 1 : MexaHuka.

MonexynsapHas pusnka —




2020. — 436 c. — ISBN 978-
5-8114-5539-

Cagenbes, 1. B. Kypc o6meit
¢bu3uky : yaueOHOe mocodue :
B 3 Tomax / U. B. CaBenbes.
— 15-e m31., crep. — CaHKT-
[TerepOypr : Jlans, [6.T.]. —
Towm 2 : DnekTpudecTBo U
Maraetusm. Bomnsl. Ontrka
— 2019. — 500 ¢. — ISBN
978-5-8114-3989-8

TexcT : PIeKTpOHHBIH // JIaHb : 2IeKTPOHHO-O0NOIHOTETHAS
cucrema. — URL.: https://e.lanbook.com/book/113945

Cagennes, 1. B. Kypc o6mieit
buzuku : yaeGHOE ocodue :
B 3 Tomax / U. B. CaBenbes.
— 13-e m31., crep. — CaHKT-
[TerepOypr : Jlans, [6.T.]. —
Towm 3 : KBanTOBas onTHKA.
AtomHas Qusuka. Ousuka
TBEpAOro Tena. Pusnka
aTOMHOTO siipa U
3JIEMEHTapPHBIX YaCTHI] —
2019. — 320 c. — ISBN 978-
5-8114-4598-1

Texcr : anexTpoHHbIit // JlaHb : AIEKTPOHHO-0MOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/123463

COopHuK 3a/1a4 IO
muciniuiiae "dusnka' :
y4e0. mocoOue /I CTYJICHTOB
NYUT u UCYTD / T.B.
3axaposa, JI.M. Kacumenko,
C.M. Kokun; Pen. C.M.
Koxkun ; MUUT. Kad.
"®dwuzuka-2". - M. : MUUT,
2006. - 144 c.

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

Koxkun C.M. ®usuka. Yacts I.
Koncmekt jgekmuii. - M.:
MMUUNT, 2010.-244 c.

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

Koxun C.M., HukuteHko
B.A. ®u3uka. Yacts 11.
Koncnekr nexmuii. - M.
MUWUUT, 2013.-178 c.

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

Huxurenko B.A., Kokun
C.M., ®u3mka. Yacrs 111
Koncnekt nexmuii. - M.:

MUWUHNT, 2007.-196 c.

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

COopHuK 32124 110 001IEMY
Kypcy ¢usuku : yueo.

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




noco6ue st BTy30B / B.C.
Bonpkenmrenn. - 11-e uzs.,
nepepad. - M. : Hayka. I'n.
pen. ¢us.-mat. nurt., 1985. -
384 c.

10 | COopHuK 33134 110 Kypcy http://library.miit.ru PYT (MUUT)
(U3HUKH C PELICHUSIMH :

yuebHoe rmocodue 1 By30B /
T. . Tpopumosa . — M. :
Abpuc, 2012 . — 591 c.

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

Nudopmanmonnsiii  mopranmn  Hayunasg  snexkTpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru); Enunas  komekuuss — UU(POBBIX
obOpazoBarenbHbix  pecypcoB  (http://window.edu.ru); HayuHo-TexHuueckas
ouommorexka PYT (MUUT) (http://library.miit.ru); Caiit (MaTEepHET-HA0CTYI)
WWW.i-exam.ru — cuctema TtectupoBanus «®DeaepanbHblii dk3aMeH B cdepe
npodeccuonansHoro oopazosanusi» (OII10).

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
MporpaMMHOro oOecredyeHus, B TOM 4YHUCIE OTEYECTBEHHOIO MPOU3BOCTBA,
HEO0OXOIMMOTO JIJIs1 OCBOCHUS AUCITUTIIIUHBI (MOIYJIs).

Omneparnuonnas cucrema Windows

[IporpaMmsi:

Microsoft Office

Z00M,

MS Teams,

Discord,

IlonckoBBIE CUCTEMBI

Skype

TecToBbIE TPOTPAMMBI:

ABTomaTu3zupoBaHHas cucrema tectupoBanus (ACT),
Kadenpanbhas TecroBas nmporpamma

Pa3zpaboTannbie U MpruoOpeTEHHBIE IPOrpaMMHBbIe (00yUaroIIne) CUCTEMBI:
«OtkpsiTas acrponoMusd OuznkonRedShift,
«Buneozagaunuk no gusuke» A.M. Oumiman u np.,
«®Du3uka B LIIKOJICY,

«Ypoku puzuku Kupmina u Medoaus»,



«JIabopaTopHbie pabOTHI 1O HUBUKEY,

«Bcs huszuka»y MynbTuMenuiiHas SHIUKIIONEHS,

«Duznka. MynsTumMenuiiasid Kype» Pyccobur-M,

«Kypc puzuku XXI Bexa» JI.5. bopesckuit (MagnaXayc),

«Otkpsitas puzuka»y C.M. Kozen,

«Buptyanpubiil npaktukym o puzuke» OO0 «OU3MKOHY,

WnarocTpaTUBHBIM MaTtepuall Mo Kypcy oOImeit (pusuku, pa3paboTaHHBIN
COTpYAHUKAaMHU Kadeapsl,

OnexTpoHHas OubnnoTeka Kadeapsl,

Buneoreka xadeapsr.

8. Omucanue MaTepHAIbHO-TEXHUUECKON 0a3pl, HEOOXOAUMON s
OCYILIECTBJICHHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo IUCIHUILTHHE (MOJIYJIIO).

Opranuzaiusi paboyero Mecta CTyJeHTa B YHUBEpCUTETE (TeMIepaTypHBIi
PEXKUM, CPEIHSIS TIOMAh, TPUXOAIIANCS HA YeJIOBEeKa B YUCOHOU ayauTOpHH,
BPEMEHHOH peXUM pabOTHI, OCBEIMIEHHOCTh PA00YETO MECTA) PErIaMEHTHPYIOTCS
coorBercTBytommmu  CanlluHamu, coOmiomenue  TpeOoBaHUN  KOTOPBIX
KOHTPOJUPYETCA aIMUHUCTpAIIEl YyueOHOTO 3aBEICHU.

Kpome Ttoro, kaxmplii ceMecTp Tmepes HadajgoM paboThl B y4eOHBIX
nabopaTopusaX MPOBOJUTCA MHCTPYKTAX CTYJIEHTOB IO TEXHUKE O€30MaCHOCTH,
CTYJICHTHI HE JOIYCKAIOTCS K 3aHATHIM, ITOKa HE O3HAKOMATCS C MHCTPYKIMEH U
HE TIOCTaBSAT MOJIIMHUCH B COOTBETCTBYIOMIEH BEJOMOCTH.

JIns1 TEKUMOHHBIX 3aHITUI: JICKIMOHHBIN 3aJ1, Ay IMOBU3YaIbHBIA KOMILIEKC.

Jl71st ceMMHApOB: KOMIIBIOTEPHBIN Kiacc (JIOKaJIbHAsI ceTh, cocTosiias u3 30
pabouux CTaHIUH, cCepBEpa, KOMIBIOTEPA MPEMNO/IaBaTelis), MHTEPaKTUBHAS JOCKA
U CBSI3b C AyJMOBU3YAJIbHBIM KOMIUIEKCOM, BbIX01 B UHTEpHET.

Jlist mpoBeieHus J1abOpaTOPHBIX pabOT: KOMIUIEKC JIEKTPOU3MEPUTEIBHBIX
du3rgeckux MpUOOPOB; JTAOOPATOPHBIE YCTAHOBKH TEMAaTHYECKOTO Ha3HAYCHUS,
COOTBETCTBYIOIIME JabopaTOpHOMY TpakTUKyMmy. JlaGopaTropHble paOOTBI TIO
muciuIuinHe  «@u3nukay — TPOBOAATCA B CIICNHUAIBHO  00OPYIOBaHHBIX
1abopaTopusX ¢ MPUMEHEHNEM HEOOXOIUMBIX CPEACTB 00yUeHHUs: 1a00paTOPHOTO
o0opynoBaHusi, O0O0pa3OB JJs KCCICAOBAHWUN, METOJUYECKUX IOCOOMIA,
KOMITBIOTEPHBIX CPEJICTB 00paOOTKHU pe3yJIbTaTOB U3MEPEHUM.

[Ipu BoIONIHEHUH JTa0OPATOPHBIX pabOT TPOBOJSATCSA: TOJATOTOBKA
o0opynoBaHus ¥ MPUOOPOB K paboTe, N3ydeHNEe METOIUKH BBITIOJIHCHUS PaOOTHI,
BOCIIPOM3BEJCHUE HW3Y4aeMOTO SIBJICHHUS, HM3MEPCHHE BEIWYWH, OIPEIACICHHE
COOTBETCTBYIOIIMX XapaKTEPUCTUK M IOKa3aTesei, oOpaboTKa NaHHBIX U UX
aHaju3, 00001IeHe 1 00paboTKa Pe3yIbTaTOB.



9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3adeT BO 2 ceMecTpe.
DK3aMeH B 3 ceMecTpe.

10. OueHouHBIE MaTEpHUAIBI.

OreHOYHBIE MaTEepPUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUH TTPOMEKYTOUHOM
aTTecTaluu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

JIOLIEHT, JOLIEHT, K.H. KaQeapbl
«Pusznka» A.B. [TayTkuna

npodeccop, IOIEHT, J1.H. Kadeapsl

«DPu3zukKa» B.C. Antunenko
CornacoBaHo:

3aBenyromuit kadenpoit HTTC A.H. Hexmronios
3aBenyromuii kKadeapoit Ouszuka H.B. beikoB

[Ipencenarens yueOHO-METOIUUECKOM
KOMHCCHU C.B. Bonoauna



