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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

OCHOBHOU 1eNbI0 HU3y4YEHUS Y4YEOHOW MUCHMIUIMHBI «Du3nKay SBISETCS
(dopMupoBaHre y 00yJaromerocsi KOMIETeHIIMH AJIs HAy9HO-UCCIIEI0BATENbCKOM
TSI TEIIbHOCTH:

- cOop, W3ydyeHHE HAYyYHO-TEXHHUECKOW HH(POpPMAINH, OTCUYECTBEHHOTO M
3apyOeKHOT0 OMBITA [0 TEMATUKE UCCIIEAOBAHMS;

- aHAIW3 HAYYHO-TEXHUYECKOM UWHGOpMAIMK, OTEYECTBEHHOTO U
3apyOe’KHOT0 OMNBITA [0 TEMATUKE UCCIICAOBAHMS;

- IPOBEJICHUE PKCIIEPUMEHTOB IO 3aJIaHHON METOAMKE, 00padOTKa U aHAIH3
UX PE3yJIbTaTOB.

- TPOBEJCHHE BBIUMCIUTEIBHBIX OKCIEPUMEHTOB C HCIOJIb30BAaHUEM
CTaHJIaPTHBIX IPOTPAMMHBIX CPEJICTB;

B paboueit nporpamme no «®dusnke» 3an0kKeHbl OCHOBbI (POPMUPOBAHUS Y
Oyayummx OakanaBpoB MOAXOAA K pELIEHUI0 Npo(eCcCUOHAIbHBIX 3ajad,
OpUEHTHUPOBAHHBIX HA PUKIATHON BUJI (BUbI) TPOPECCUOHATIBHOMN IEATETLHOCTH
KaKk OCHOBHOW, YTO peaJu3yeTcsi Ha OCHOBE COBPEMEHHBIX 3HAHU
(GyHIaMEHTAbHBIX ~ 3aKOHOB  (DM3WKM, a TaKkKe €CTeCTBEHHOHAYYHBIX
MPEICTaBICHUA O MaTePUH, TBMKCHUH U ()YHTaMEHTATBHBIX B3aUMOICHCTBUSIX

Huctumnuna  «®usmka»,  OTHOCSMAACA K  €CTeCTBEHHOHAYYHBIM
AUCIMIUTAHAM, TpeanoyiaraeT Takke (opMHpoBaHHE y OyAylIuMx OakazaBpoB
HABBIKOB U YMEHHH B CJICIYIONTUX 00JIaCTSIX:

- aHaJIM3 HAy4YHO-TEXHHYECKOM HWH(pOpMalMH, OTEYECTBEHHOTO H
3apyOexKHOT0 OMbITa MO TEMATHKE HUCCIEAOBaHNUS;

- TPOBEJCHHWE BBIUMCIUTEIBHBIX OKCIEPUMEHTOB C HCIOJIh30BAaHUEM
CTaHIAPTHBIX TPOTPAMMHBIX CPEJICTB C IENBI0 TMOTYYCHHUS MaTeMaTHUECKUX
MOJIeTIeH MPOIIECCOB M 0OBEKTOB aBTOMATH3AIIMH U YIIPABICHUS;

- MOJATrOTOBKAa JAaHHBIX M COCTaBJIEHHE O0030poB, pedeparoB, OTUETOB,
HAyYHBIX MyOJIMKalUid M JOKJIAJI0OB Ha HAYYHBIX KOH(PEPEHIMSIX M CEMUHapax,
y4acTHe BO BHEJPEHUHU PE3YyJIbTaTOB UCCIIEI0OBAaHUM U pa3paboToK.

N3yuenue kypca o01iei (pu3nky B TEXHUYECKOM YHUBEPCUTETE 00YCIIOBICHO
BO3pacTaIeil poibio (yHIaMEHTAIBHBIX HAayK B TOJTOTOBKE OakamaBpa. ITO
CBS3aHO C TEM, YTO BHEAPEHHE COBPEMEHHBIX BBICOKMX TEXHOJOTHA B
NPAaKTHYECKYI0 WHXCHEPHYIO JIEATeIbHOCTh IMPEANoiaraeT OCHOBATEIBHOE
3HAKOMCTBO  pPaOOTHHUKOB €  (U3MYECKMMH  OCHOBAaMHU  MPOTEKAHMS
COOTBETCTBYIOIIMX TMPOIECCOB, C KIACCHUYECKUMH M C HOBEUIIMMH METOIaMH
¢usnueckux wuccnaenoBanuii. JlaHHBI Kypc MaéT BO3MOXKHOCTH OymaylnuMm
OakanmaBpaM TOJNY4YUTh TpeOyemMble 3HaHHUS B 00JacTu (PU3NKH, a TaKKe
MPUOOPECTH HABBIKM WX JAJBHEHIIETO IMOIMOJHEHHS, UCIIONb3Ysl B ATUX MEJIX



pasnu4HbIC (B TOM YHCIIE€ — DJICKTPOHHBIE) UCTOUYHUKHN MH(popmarmu. bonee Toro,
nporpamMma JUCUUILTUHBL «DPu3nkay cHopMuUpoBaHa TaKUM 00pa3oM, YTOOBI HE
TOJIBKO J1aTh OOYyYalolUMCsl TpEJICTaBlIeHHEe 00 OCHOBHBIX pazjeniax (U3HKH,
MO3HAKOMUTD UX C HanboJee BAXKHBIMU YKCIIEPUMEHTATILHBIMU U TEOPETUYECKUMU
pe3yJbTaTamMu, HO U MPOBECTH JACMapKAIMI0 MEXKY HAyYHbIM U aHTUHAYYHBIM
MOAXO/J0OM B M3YYEHUH OKpYKAaroulero mupa. JUCHUIUIMHA YYUT OOydaromuxcs
CTPOUTH MOJCIH MPOUCXOASIIIUX SIBICHUM W MPOLIECCOB, MPUBUBAS MOHUMAHUE
MIPUYHHHO-CJICACTBEHHOM CBSI3M MEKIYy HUMH, PopMupys y Oyaymux 6akaaaBpoB
NOJJIMHHO HAYYHOE MUPOBO33PEHUE.

dusnka co3JaeT YHUBEPCAIbHYIO 0azy U1t W3YYCHHUS
oO1enpodeccHoHaNbHbIX U CHEIUATbHBIX AUCIMIUINH, 3aKJIaIbIBACT QyHIAMEHT
MOCJIEIYIONIEro OO0y4YeHusi B Marmcrparype, acnupantype. OHa Naér ueiabHOoe
MPEACTABICHHE O (PU3NYECKUX 3aKOHAX OKPYKAIOIIEr0 MUpa B MX €IUHCTBE U
B3aUMOCBSI3HM, BOOpPYX,aeT OakanaBpOB HEOOXOAMMBIMH 3HAHUSAMU I PEIICHUS
Hay4YHO-TEXHUYECKHUX 33/1a4 B TECOPETUUECKUX U MPUKIIATHBIX ACTIEKTAaX.

2. Ilnanupyemblie pe3ynbTaTbl 00YYEHHS IO JUCUUILIMHE (MOIYJIIO).

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

OIIK-1 - CriocoOeH yuyuThIBaTh COBPEMEHHbBIE TEHCHIIMH PA3BUTHS TEXHUKU
U TEXHOJOTHH B o00nacTu TexHOoCPepHOW O€e30MacHOCTH, U3MEPUTETHLHOU U
BBIUMCIUTEIFHON TEXHUKH, WH()OPMAIMOHHBIX TEXHOJOTHUH TpU pPEIICHUH
TUIIOBBIX 3a7a4 B 00JlacTU NPOPECCHOHANIBHON NIEATEbHOCTH, CBA3aHHOM C
3aIlIUTON OKPYKAIOIICH Cpelibl U oOecredeHrneM 0e30IacCHOCTH YeI0BeKa;

YK-1 - CrnocobeH oCyIIeCTBIATh MOUCK, KPUTUYECKUNM aHAIM3 U CUHTE3
UH(pOpMaIUH, IPUMEHATh CUCTEMHBIN MOAXO0/ AJIsl PEIICHUs TOCTABJICHHBIX 3a/1a4.

OO0yueHnue 1Mo JuCIUIUTMHE (MOJIYIIIO) TPEIoIaraeT, YTo 1Mo ero pe3yibTaram
oOyyaromuiicst Oyer:

3HATD:
MOJIOKEHMSI, 3aKOHBI M METOJ[bl €CTECTBEHHBIX HAyK U MaTEMaTHKU st
pelieHus 3a71a4 MHKEHEPHOU e TeTbHOCTU

YMeTh:
WCIIOJIb30BaTh MOJIOKEHUS, 3aKOHbI M METOJIbl €CTECTBEHHBIX HAyK U
MaTEMAaTUKH JIJIs pEIICHUs 3a/1a4 MHKEHEPHOU JeATeIbHOCTH

3. O0beM AUCIUTUTMHBI (MOJTYJIS).



3.1. O0uias Tpy10eMKOCTb JTUCHUTUIUHBI (MOYJIA).

OOmast TpyIOEMKOCTh AMCIHUIUIMHBI (MOJyJisi) coctaBiser 8§ 3.e. (288
aKaJeMHYEeCKuX Jaca(oB).

3.2. OOwvem pmucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss C  MeJarorM4ecKuMM  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K peain3aiuy 00pa30oBaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MIPOBEICHUH YUCOHBIX 3aHATUM:

KonunuecTBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero
No2 Ne3
KonTakTHas paboTa mpu poBeIeHUU Y4eOHBIX 3aHATUH (BCETO): 132 68 64
B ToMm uucne:

3aHATHS JEKIIMOHHOTO TUTIA 64 32 32
3aHATUS CEMUHAPCKOTO TUTIA 68 36 32

3.3. O6beM auCHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydJarormuxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarouuxcsi c
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, PUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTenpHOM MpOrpaMMbl Ha HWHBIX YCIOBHUSX, TPU MPOBEICHHUH
MIPOMEKYTOUHOM aTTecTallM cocTaBiisieT 156 akageMuyeckux vaca (0B).

3.4. ITpu oOy4eHnH 0 MHAUBUAYATLHOMY Y4EOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUTUIMHBI (MOMIYJISI) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOM PabOThl OOYYaIOIIUXCSl C MEAArormuecCKUMU paOOTHUKAMU U (WJTHN)
JUIIaMH, TIPUBJICKACMBIMH K peaii3aIiii 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHNN TTPOMEKYTOUHOMN aTTECTAIIHH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

Tema 1: [Ipenmer u 3amaun ¢pusuku. Kunematrnka: OCHOBHBIC MOHATHS. [IBIKEHHUE MO IPSIMOIL: CKOPOCTB,
yckopenue. KpuponuHeitnoe apmxenne. HopmaibHOe U TaHreHLIMaidbHOe yekopenue. Kunemaruka
BpallIaTeIbHOrO JBUKEHUS: YTJIOBasi CKOPOCTb U YTIIOBOE YCKOPEHHE, UX CBA3b C JIMHEHHOM CKOPOCTHIO U




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

YCKOPEHHEM.

Tema 2: MHepruanbHble CUCTEMBI OTCUeTa U nepBblit 3akoH HeroToHa. BTopoii 3akon HeloToHa. Macca,
UMIIYNbC, cuna. LIeHTp Macc cucTeMbl MaTepUallbHBIX TOUCK. Y paBHEHUE JBIKEHUS MaTepUAIbHOU TOUKH.
Tperuii 3akoH HeloToHa. 3aK0H COXpaHeHUs UMIynbca. 3akoH BeemupHoro Tsrorenust. Cumnst
COTIPOTHBIICHHUS.

Tema 3: JluHaMuKa BpalaTeIbHOTO ABMXKEHUS. MOMEHT CHUJIbI; MOMEHT HHEPIIMH; MOMEHT UMITYJbCa.
Teopema IlItetinepa. OCHOBHO 3aKOH TUHAMUKH BPAIIaTEIHHOTO JBIKEHUS B CITydae CHCTEMBI TOUYEK U B
cirydqae TBEPJOTO Tena. 3aKOH COXPaHEHUS MOMEHTA UMITYJIbca. [ MPOCKOTIBI.

Tema 4: Pabota mepemenHoit crinbl. MommaocTs. KnHeTndeckas sHepTus Teja Mpy MOCTYyaTeTbHOM
JBKeHNH. KnHeTHdeckas sHeprus Tela Ipy BpamareabHoM aBuxkeHud. Ilone cun. KoncepBatuBHbIE U
HEKOHCEPBATUBHBIE CHUJIBI, TpUMepHI. [loTeHManbHas sHeprus. [loTeHnuanpHas SHEPrys B MOJE CUII
TSDKECTH, TOTCHIUATIBHAS SHEPTUS YIPYTO Ae()OpMHUPOBAHHON NPYKHUHBI. 3aKOH COXPAHEHHS TTOJIHOMH
MEXaHUUECKOH 3HEPruul B M0JIe MOTEHIIMAIBHBIX CHII. 3aKOH BceMHUpHOro TsroteHus. Ilepas, BTopas u
TPEThsl KOCMHUYECKHUE CKOPOCTH.

Tema 5. Yrpyrue HanpspkeHus u aedopMariiu B TBepaoM tene. 3akoH ['yka. Momnyns FOwHra.
Koa¢ppuuument Ilyaccona. O6iue cBoHCTBa )KUIKOCTEH U ra3oB. CTalroHapHOE TeUeHHUE HeaIbHON
JKUJKOCTH. Y paBHEHUE HENPEPBIBHOCTH. Y paBHeHUe bepHyiu.

Tema 6. [TpuHIUIT OTHOCUTENFHOCTH U IpeoOpa3oBaHus ["anumes. DKcrepuMeHTaIbHbIE 000CHOBAHUS
cnenuanbHoi Teopun otHOcuTenbHOCTH (CTO). [Toctymatsr CTO. OTHOCHTENEHOCTH OJHOBPEMEHHOCTH U
npeobpaszoBanns Jlopenmna. CokpalieHue AIUHBI ¥ 3aMeUICHHE BPEMEHH B IBIKYIIMXCS CHCTEMax
orcyera. PensTuBHCTCKUI HMIyIbC. B3auMOCBS3b MacChl H DHEPTUH.

TEPMOJNHAMMUMKA N MOJIEKVJISIPHA S ®U3NKA

Tema 7: MonekymsipHast husuka. MneanbHplil ra3. YpaBHEHUE COCTOSHUS UACATBHOTO ra3a. V30X0pHbIH,
n300apHBbIii, ©30TEePMUYECKHH Tpoliecchl. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbsca. OcHoBHOE
ypasaenne MKT. Pacnipenenenne MaxkcBesia MOJIEKYIT HIEAIBHOTO rasa mo ckopoctsaM. OnbiT HlTepHa.
bapomerpuueckas ¢popmyna. Pacnipenenenue bonbimana. Cpenssis 11MHa CBOOOAHOTO Tpodera MoJIeKyJl.
SIBenus nmepeHoca (TeIUIONPOBOAHOCTD, UG y3uUsl, BHYyTPCHHEE TPEHIE)

Tema 8: BHyTpeHHsIs1 2HEpTHUs ra3a U ee m3MeHeHue. [lepBoe Hadano TepMOAMHAMUKH. Y paBHCHHE
Maiiepa. MonekyIsipHO-KHHETHIESCKAs TEOPHS TETTOEMKOCTH. CBSI3b TEIDIOEMKOCTH C YHCIIOM CTEICHE!
cBOOOTBI MOJIEKYJ Ta3a. AxnuabatHsiid ponecc. [lomurpornHsie nponeccsl. [IpeoOpa3oBaHie TEIIIOTH B
MexaHu4YecKyro pabdory. TemnoBeie Mammubl. [{ukn KapHo u ero ko3¢ uiineHT noae3Horo 1eiHCTBHs.
Tewma 9: DMnupudeckas TeMneparypHas MmKana. TepMoanHaAMUYeCKOe paBHOBECHE U TEMIIEpaTypa.
KBazucrtarnueckue nporeccsl. Y paBHEHHE COCTOSIHUS B TepMoinHamMuke. OO0paTuMbie U HEOOpaTUMBbIE
MIPOIIECCHI.

Btopoe Hauano tepmoauHamMuku. DHTponHsl. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIIUU.

SJIEKTPOCTATHKA U TIOCTOSIHHBIN TOK

Tema 10: 3akon Kynona. HanpspkeHHOCTD 3ekTpocTaTnyeckoro noisi. CuioBsle AuHuM. [TpuHumn
cymeprio3unnn. Teopema ["aycca B MHTErpasHOU hopMe U ee MPUMEHEHUE TS pacyeTa dIEKTPUISCKUX
nonei. LIumpKynsust HanpsHKEHHOCTH SJCKTPUIECKOTO MoJisl. [IoTeHIMa 3IeKTPUIecKOro MOoIs.
OKBHITOTCHITHAIFHBIE TIOBEPXHOCTH. CBs3b HANPSHKEHHOCTH M MOTSHIIHAA.

Tema 11: DnexTpudeckoe moJie AUIOIS. JIUTIOIs BO BHEITHEM dJIeKTprueckoM moJe. [lomspuzanus
JTAIIEKTPUKOB. OpUEHTAIIMOHHBIN U Ae(OPMAITMOHHBIN MEXaHU3MBbI MTOJIIpU3alui. Bekrop
ANEKTpUIECKOro cMemeHus. TeopeMa ['aycca i SIeKTPOCTATHYECKOTO TOJIS B TUIJIEKTPUKE.
JuanekTpudeckasi MPOHUIIAEMOCTh BEIIECTBA. DIEKTPUUECKOE MOJI€ B OJTHOPOIHOM AUAJICKTPHKE.
DJNEeKTPETHl M CETHETOIEKTPUKH. [1pe303(exT.

Tema 12: IIpoBOIHUKHU B JIEKTPUUECKOM I0JIE. DIEKTPOCTATUYECKAS 3alUTa. DIEKTPOEMKOCTh
MPOBOAHHUKOB M KOHJEHCATOPOB. DHEPrusl 3apsHKEHHOT0 IPOBOJIHMKA, KOHACHCATOPa

Tema 13: Cuna Toka, IIOTHOCTH ToKa. Kiiaccuueckas Teopust 3JIEKTpOIIPOBOJHOCTH. Y paBHEHUE
HENPEepPBIBHOCTH JIJIsl TNIOTHOCTH TOKa. 3akoH OMa /7151 OTHOPOJAHOTO y4yacTKa [enu. DJIEKTPUIECKOe
conpoTtusiieHue. CoeJMHEHNE MPOBOTHUKOB.

3axon Oma B quddepennnanpHoit hopme. 3akoH Jxoyms-Jlenna. 3akon Bunemana-dpanmna.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

DJeKTpOABIIKYIIAs CHIa HICTOYHMKA TOKA. 3akoH OMa I HeOJHOPOIHOTO y4yacTka nend. [Ipasnna
Kupxroda. Dnekrpudeckuii TOk B BaKyyMme, rase, )KHUIKOCTH ¥ TBEPAOM TeJle.

MAT'HETHU3M

Tema 14: MarautHoe 1ose NOCTOSHHBIX MarHUTOB U MPOBOJAHUKOB ¢ TOKOM. 3akoH Ammnepa. Bexrop
MarHMTHOHM WHIYKIMH. MarHuTHOE B3aMMOJIEHCTBHE ITOCTOSHHBIX TOKOB. Cuia Jlopenna. D¢ dexr Xomna.
Tema 15. Hukinotpon. 3akoH buo-Casapa-Jlammaca. Teopema o UPKYISAIMKA BEKTOPA MAarHUTHON
MHIYKIUH, TPUMEPBI IPUMEHEHUS TEOPEMBL. BUXpEBOI XapaKTep MarHUTHBIX MOJIEH.

Tema 16: Marauthsri motok. Teopema ["aycca s marautHOTO TIoJs. PaboTa 1o mepemernieHuro
MPOBOJHMKA C TOKOM B MaTHUTHOM TI0JIe. PaMKa ¢ TOKOM B OJHOPOJAHOM U HEOJHOPOJIHOM MArHUTHOM
NoJsIX. MarHUTHOE TI0JI€ ¥ MATHUTHBIN TUTIOJIBHBIM MOMEHT KPyroBoro Toka. HaMaraundeHne MarHeTHKOB.
HanpspkeHHOCTh MarHMUTHOTO 10JI1. MarHuTHas npoHuIaeMocTb. Kitaccngukanus MarHeTHKOB.
DeppoMarHeTusM.

Tema 17. SIBnenue anextpomMarHuTHOM uHAYKIMHU. [IpaBuio Jlenna. 3akon dapanes 3MeKTpOMAarHUTHON
uHAYKIH. Buxpessie Toku (Toku @yko). Camonnaykius. MHAYKTUBHOCTH cojieHOUAA. SIBIeHne
B3aUMHOU MHAYKIMHU. TpaHcdopmarop. DHEprust MAarHUTHOT'O MOJISL.

Cucrema ypaBHeHHI MakcBeiUla B MHTETpaIbHON (popMe U PU3NIECKUI CMBICT BXOAAIINX B HEe
YpaBHEHHH. DIIEKTPOMArHUTHOE T0JIE

KOJIEBAHUMA 1 BOJIHBI. OIITUKA

Tema 18: Ilepunogmueckue nporeccsl. 'apMorndeckne Konedanus. MasTHUKA. Y paBHEHHE KOIeOaHUN 1
ero penreHue. AMIUTUTY1a, 4acToTa U (a3a konebanus. DHeprus kKojcdanuii. CBoOOAHbIC KOJICOAHUS.
DHeprus kojeOaHu.

[Tpumeps! KosebaTEeNbHBIX JBIKEHUI Pa3IMyHOM (U3UUECKOMN TPUPOJIBL.

CB00OOIHBIC 3aTyXarolue KojacOanus. XapaKTepUCTHKH 3aTyXaroIIuX KOJICOaHUH.

Tema 19: By aenHble koneOanus. Pezonanc. MexaHW4ecKUe U AJIEKTPUUECKHE aBTOKOIeOaTeIbHbIE
CHUCTEMBI.

Crnoxenne xonebanmii (Onenus, puryps! Jluccaxy). AHaIU3 U CHHTE3 KOJIeOaHUH, OHATHE O CIIEKTpe
KosleOannil. CBsI3aHHBIC KOJICOAHMS.

Tema 20: BonnoBoe asmxenue. [lnockas rapmoHryeckas BOJHbI. [[in1Ha BOIHbI, BOJHOBOE YHCIIO,
(ha3oBas ckopocTh. YpaBHEHHE BOJIHBI. OTHOMEPHOE BOJIHOBOE ypaBHEHHE. YTIPYTHe BOJIHBI B Tazax
KHUJKOCTSIX M TBEPIBIX Teax. JIeMeHThl akycTuku. Dddexr Jomepa.

Tema 21: CnenctBus u3 ypaBHeHUi MakcBenia. JnekTpoMarauTHele BoHbL OnbITe! ['epra. [kana
JIEKTPOMArHUTHBIX BOJTH. CKOPOCTb, SJHEPTHsl, ”HTEHCUBHOCTH MEKTPOMArHUTHOM BoMHEL IToTok
IUTOTHOCTH YHEPTUH BOJIHBL.

Tema 22. Untepdepenuns BonH. Crosune BonHbl. HTEpdepenius ceera. Onbit FOHra. Uutepdepomerp
Maiikenscona. uTepdhepeHIust B TOHKUX MIeHKax. [IpuMenenne uarepdepeHnnu.

Tewma 23: Ipunnun [tofirenca-®penens. Meton 300 @penens. Audpaximst OpeHens Ha MPOCTEUIIHX
nperpanax. Andpaxnus @paynrodpepa Ha oxHOH 1 ABYX miensx. AudpakunonHas pemerka. ['onorpadus.
Judpakius peHTTeHOBCKUX JIydei Ha KpucTammmdeckoi pemérke. [Ipuammn [rofirenca-®penernst. Meron
30H ®@penerst. JJudppakuus Openernst Ha mpocTeimmx nperpanax. Judppakuus @payrrodepa Ha 0THON H
IByX wmemnsix. Judpaxmnonnas pemerka. ['onorpadus. Audpakuns peHTTeHOBCKHX JTy4ei Ha
KPUCTAJIIMYECKON pELIETKE.

Tema 24. ®opma u cTeneHb MOIAPU3AUN MOHOXPOMATHYECKIX BOJIH. [loiaydyeHne u aHamu3 THHEHHO -
MOJIIPU30BaHHOTO cBeTa. 3akoHbI bproctepa, Mantoca. JIuHeiHoe nBynydenpenomiuenue. [Ipoxoxaenne
CBeTa yepe3 JIMHEeHHbIe (ha30BbIe IIACTUHKHU. VICKyCCTBEHHAs! ONTHYECKas aHH30Tponus. POTOyNpyrocTh.
Bparmenue nmiockocTy NoJsipu3auy. DIEKTPOONTHIECKHE U MarHuToonTruueckue 3¢ ektol. JKuakue
KPHCTaIIbI.

Hucnepcus ceera. da3zoBast ¥ TpyNIoOBas CKOPOCTH BONH. [lornomnienue u paccestHue CBeTa.

KBAHTOBASA ®U3UKA

Tema 25: Tennosoe usnyueHue u JoMuHecneHIHA. CHeKTpanbHble XapaKTEPUCTUKU TEILIIOBOTO
m3nydenus. 3akonsl Kupxroga, Credana-bonpumMana u 3akon cmemeHust Buna. AGcomoTHO depHOe Tedo.
®opmyna Penes-/xunca n «ynpTpaduoneroBas karactpoday. ['umoresa kanros. @opmyna [lnanka.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

KBaHTOBOE 00BSICHEHNE 3aKOHOB TEIIOBOTO M3JIyYECHUS.

Tema 26: Buemnuii poro3addekr, ypaBaenue Diinimreitna. Umnynsc Gpotona. Dddext Komnrona.
JlaBnenue ceeta. KopnyckynisipHO-BOIHOBOH yalu3M CBeTa. DOMIHUPUUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX
cnekrpax. @opmyna baixemepa. Mogens aroma Tomcona. Onbitsl Pesepdopaa no paccesauto anbda-
gactull. SlnepHast Mozenb aToMa. Teopust atoMa Bojopoa o bopy.

Tema 27: 'unioresa e bpoitnst. Onbiter [aBuccona u Jxxepmepa. Judpaxuust mukpouactun. [Ipunimn
HeomnpeneneHHocTH [ eiizenOepra. BonHoBas QpyHKINS, €€ CTATHCTUYECKUH CMBICT U YCIIOBHUS, KOTOPBIM
OHa JI0JDKHA YAOBIETBOPATH. YpaBHeHue lpenunrepa.

Tema 28: KaHToBas yacTuIa B OTHOMEPHOH MOTEHIINATBHOH siMe. OTHOMEPHBIH OTEHIIMATIBHEIHN MTOPOT U
6aprep. TyrHenbHBIH 3P PexT. KBaHTOBEIM TapMOHUYECKUH OCIIIILIATOP.

Tema 29: Cranmonaproe ypaBHerue llpeaurrepa s atoma Bogopoza. BomHoBEIe GyHKINN T
KBaHTOBEIC yrcia. [IpaBuia orbopa st kBaHTOBBIX mepexooB. Ombit L tepHa u I'epnaxa. D dext
3eemana. [Ipunnun [Maymu. [leproanueckas Tadyuma 3J€MEHTOB.

Tema 30: DeMeHTHI KBAHTOBOW CTATUCTUKHU: (pepMUOHBI, 0030HBL. 30HHAsE KOHIETIHS TBEPABIX TEJI.
Mertaisl, AUJIEKTPUKH, TIONYIPOBOAHUKH (COOCTBEHHBIE U IIPUMECHBIE). DIEKTPUIECKHE CBOHCTBA
TBEPJIBIX TEN: 3aBUCUMOCTH 3JIEKTPOIIPOBOTHOCTH OT Temreparypsl. CBEpXIpOBOAUMOCTb.
DOTONPOBOIUMOCTb, TFOMUHECIICHIIUS TBEPABIX Tel. CIIOHTaHHOE U HHAYIIMPOBAHHOE H3ITyUeHHE.
OcobeHHOCTH Na3epHOTo U3ydeHusl. OCHOBHBIE THIIBI JIA3€POB M NX IMPHMEHEHHE.

OU3NKA. ATOMHOI'O AIPA. 9 JIEMEHTAPHBIE HACTHUILIBI

Tema 31: CocraB aTOMHOTO Apa. XapaKTepUCTUKU Sapa: 3apsijl, Macca, SHEPTH CBSA3U HYKIOHOB.
M3oTonsl. PannoaktuBHOCT. BHIBI 11 3aKOHBI PaJHOaKTUBHOIO M3IIy4eHHs. SIaepHbIe peakiy. 3aKOHbI
COXpaHEeHHMS B siAEpHBIX peakiusax. Jlenenue anep. Cunres saep. [leTekTupoBaHue SASPHBIX U3TYICHUH.
[ToHsATHE O JO3UMETPUH U 3aLIUTE.

Tema 32: OcHOBHBIE KJIaCChI 3JIEMEHTAPHBIX YacTHUIl. YacTUIBl M aHTHYACTHULIBL. KBapKH, JENTOHEL,
YaCTHLBI — IIEPEHOCUYMKH B3aUMOJICUCTBUI. Busibl hyHIaMeHTaIBHBIX B3aUMOJCHCTBUN. DBOJIOIHS
Bcenennotii u 3B€31.

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlaGopatopHbie pabOThI

HaumenoBanue 1abopatopHbIX paboT / KpaTKOE COoAepKaHNE

PA3JIEJI 1. Mexanuka

JIP Ne 1 «M3yueHne paBHOYCKOPEHHOTO IBUKEHUS Ha MallMHE ATBYJa»

PA3/IEJI 2. TepmoanHamMKKa U MOJIEKYJIsIpHAs (pU3UKa
JIP Ne 11 «Ompenienenue OTHOIIEHUS TeIIOEMKOCTeH raza meronoMm Knemana-Jlezopmay

PA3JIEJI 3. DnexkTpocTaTuka U MOCTOSTHHBIA TOK
JIP Ne 14 «M3y4eHune Tomorpadpuu 3IEKTPOCTATHIECKOTO OIS

PA3JIEJI 4. Maruetusm

JIP Ne 75 «M3yueHue MarHuTHOTO MOJIS COJIEHOM 1A C TIOMOIIBIO TaTYMKa XOJuiay

PA3JIEJI 5. Konebanus u Boaubl. OnTHKA

JIP Ne 29 «M3y4eHue 3aTyXaroyx 3JIEKTPOMAarHUTHBIX KOJIeOaHU B K01e0aTeIbHOM KOHTYPE C TIOMOIIIBIO
ocumorpadgay

PA3JIEJI 6. KBanToBas ¢pusuka

JIP Ne 138 «/3yuenue BHemHero Gorodddexra u u3sMepenne nocrosiHaoi [lnanka

PA3JIEJI 7. ®u3uka aTOMHOTO sijipa. DileMeHTapHbIe YaCTHUIIbI
JIP Ne 48 «Onbit ®@panka-I'epua»

[IpakTueckue 3aHsaTHS




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

PA3/IEJI 1. Mexanuka

KunemaTHKa MOCTYNaTeIFHOTO U BPAIATSILHOTO IBUKCHHUS. JJMHAMUKA TIOCTYATEIbHOTO IBUKCHUS.
3akonsl HeroToHA.

3anmaum u3 paznena 1 [3].

3anaum u3 paznena 2 [3].

JluHaMuKa BpalaTeIbHOTO ABMKEHUsI. PaboTa 1 3Heprust. 3aKOHBI COXPaHCHUS.

3amaun u3 paszgena 3 [3].

PA3JIEJI 2. TepmonuHaMuka U MOJIEKYJIIpHas (U3HKA

I"a30Bblie 3aKOHBL. MONEKYIISIPHO-KHHETHYECKAst TeOpusl ra3oB. [lepBoe Havano TepMOIMHAMUKH,
3amaun u3 pasgena 15 [3].

TepmoanHamuka.

3anaym u3 paznena 16 [3].

PA3JIEJI 3. DnekTpocTaTuka U OCTOSIHHBIN TOK

OnektpocraTuka. 3akoH KynoHa, HanmpspKEHHOCTh U MTOTEHIIMAN AJIEKTPpUYECKOTo mosist. [IpuHium
CYNEpIO3UIINH.

3anaun u3 paznena 4 [3].

TIpOBOAHUKH B 3IEKTPHUYECKOM MOJI€. DICKTPUICCKUE KOHICHCATOPBI.

3anmaum u3 paznena S [3].

PA3JIEJI 4. Maruerusm

MarsuTHoOe 1oJjie TOCTOSIHHBIX MarHUTOB U MIPOBOJHUKOB C TOKOM. 3ak0oH Amnepa. BekTop MarHUTHOM
HHAYKIMA. MarHuTHOE B3aUMO/ICHCTBIE MOCTOSHHBIX TOKOB. Cria Jlopenia. Dddexr Xoma.
3anmaum u3 paznena 6 [3].

PA3JIEJI 5. Konebanus u BoiHbl. OnTHKA

MexaHNUeCKHE U IIEKTPOMAaTHUTHBIC KOJIcOaHUs. YTIpyTrue BOJHBI. DJICKTPOMarHUTHBIE BOJHEL. .
3anaum u3 paznena 4 [8].

WuaTepdepenmst ceta. Audpakmus ceeta. [lonsgpuzars cera.

3anaum u3 paznena S [8].

PA3/IEJI 6. KBantoBas gusuka

KBanToBas npupoaa csera. Teopus aroma Booposa no bopy. DneMeHTs KBaHTOBOI MEXaHUKH.
3amaum u3 paznena 6 [8].

PA3JIEJI 7. ®u3uka aTOMHOTO siipa. DJI€MEHTapHbIE YaCTHUIIbI
DJeMEHTBI (1)I/I3I/IKI/I ATOMHOT'O g4pa. DJEeMEHTBI (1)I/I3I/IKI/I QJICMCHTAPHBIX YaCTHULI.
3anaum u3 paznena 7 [8].

4.3. CamocrosiTenbHas padoTa 00y4aroIuXcs.

/o

Bun camocrosTensHo# paboTh

[TonroroBka k maboparopHbM padoram [loaroToBKa K MpaKTUYECKUM 3aHITHIM
[ToaroroBka k 3adety [loaroroBka k sx3ameHy PaboTa ¢ JTEKIIMOHHBIM MaTEepUATIOM
Pabora c nuteparypoit CamocTosTelbHOE U3yUEHUE Pa3JIeoB (TeM)
JUCHUIIMHBI(MOAYIsT) BoinonHenue HayuHo-uccnenaoBareiabckoil pabotsl (HUPC)

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.




5. IlepeueHp wu3maHMI, KOTOPBIE PEKOMEHAYETCS MCIOJIB30BAThH

OCBOCHUU JUCHUIUIMHBI (MOIYJIA).

pu

nuist By30B / Taucust iBanoBHA
Tpodumona. — 11-e u3x., crep.
— M.: U3naTenbCekuii HEHTp
«Axkagemusy, 2006. — 560 c.

Ne

n/ | bubGnmuorpaduueckoe onucanue Mecto nocryna
I

1 | Kypc ¢usuku: yued. mocobue http://library.miit.ru 9bC «Akagemus»

https://www.academia-
moscow.ru/catalogue/4884/483190/ PYT (MUUT)

Cagenbes, 1. B. Kypc o6meit
¢usuku : yaeObHoe mocodue : B 3
tomax / 1. B. CaBenbeB. — 19-¢
u3n., crep. — Cankr-IlerepOypr
: Jlagp, 2019 — Tom 1 :
Mexanuka. MonexyisipHas
¢uzuka — 2020. — 436 c. —
ISBN 978-5-8114-5539-3. —
Texcr : anexTponHslii // JIans :
AJICKTPOHHO-OMOIMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/1423
80 (mara oOpareHus:
23.04.2021). — Pexum nocryna:
JUIsL aBTOPHU3. MOJIb30BATEIEH.

https://e.lanbook.com/book/142380?category=919

Cagenwes, U. B. Kypc o6meit
¢u3uky : yaueOHoe rnocobue : B 3
tomax / U. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr
: Jlans, [6.T.]. — Tom 2 :
DNEKTPUUECTBO U MAarHETU3M.
Boaubl. Ontrka — 2019, —
500c. — ISBN 978-5-8114-
3989-8. — Tekcr : 2neKTpOHHBIH
// J1aHb : I€KTPOHHO-
OubnuoreyHas cuctema. —
URL:
https://e.lanbook.com/book/1139
45 (mara oOpateHus:
23.04.2021). — Pexum mocryma:
JUISl aBTOPU3. MOJIb30BATEIEH.

https://e.lanbook.com/book/1139457category=919

Cagenbes, U. B. Kypc o6meit

¢u3uky : yaueOHoe rnocobue : B 3
tomax / U. B. CaBenbeB. — 13-¢
u3n., crep. — Cankr-IlerepOypr

https://e.lanbook.com/book/123463?category=919




: Jlanp, [0.T.]. — Tom 3 :
KBanToBas ontuka. AToMHas
¢uzuka. dusnka TBEPAOro Teja.
®du3uKa aTOMHOTO s]Ipa U
anemeHTapHbIX yactur — 2019.
— 320 c. — ISBN 978-5-8114-
4598-1. — TekcT : AIEKTPOHHBIN
// JIaHb : 3JIEKTPOHHO-
OubnmoreyHas cucrema. —
URL:
https://e.lanbook.com/book/1234
63 (mata oOpamieHus:
23.04.2021). — Pesxum mocryrma:
JUIS aBTOPU3. MOJIb30BATENCH.

5 COopuuk 3a1a4 1o gucuuiuiage | http://195.245.205.32:8087/jirbis2/books/scanbooks_new/
"®usuka" : yued. nocodue mis 01-37822.pdf. PYT (MMMIT)
crypentoB UYUT u UICYTD /
T.B. 3axapoga, JI.M.
Kacumenko, C.M. Kokun; Pen.
C.M. Kokun ; MUUT. Kag.
"duzuka-2". - M. : MUNUT,
2006. - 144 c.
6 Kokun C.M. ®usuka. Yacts 1. http://library.miit.ru/methodics/16012012/10 2120.pdf
Koncmekr nexuuii. - M.: MUUT, | PYT (MUUT)
2010.-244 c.
7 Koxun C.M., Hukurenko B.A. http://library.miit.ru/methodics/04022015/14-47.pdf PYT
®usuka. Yacts 1. Koncnekr (MUUT
jgexknui. - M.: MUUT, 2013.-178
c.
8 | Hukurenko B.A., Kokun C.M., http:/library.miit.ru/methodics/04022015/08-%20221.pdf
®usuxa. Yacts I1I. KoHcnekt PYT (MHNT)
sneknuit. - M.: MUUT, 2007.-196
c.
9 COopHHK 3a/1a4 110 00IIIEMY http://195.245.205.32:8087/jirbis2/books/scanbooks_new/
Kypcy usuku : yue6. mocobue | 85-1992.pdfPYT (MUUT)
s BTy30B / B.C.
Bonpkenmreiin. - 11-e u3g.,
nepepad. - M. : Hayka. ['n1. pen.
¢u3.-mat. mut., 1985. - 384 c.
10 | C6opHuK 32124 IO Kypcy http://library.miit.ru PYT (MUNT)

(U3HKY C pelIeHus MU : yueOHOe
noco6ue 11t By3oB / T. U.
Tpodumona . — M. : Abpuc, 2012
.—59%1c.




6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIB30BATHCS TPU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Wudopmanmonnpiii  mopran  Hayunas — snmekTpoHHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru);Enunas KOJUIEKIUS U (POBBIX
obOpazoBarensHbix  pecypcoB  (http://window.edu.ru); HayuHo-TexHHMUYecKas
oubmmoreka PYT (MUUT) (http://library.miit.ru).Caiir (MHTEpHET-T0CTYT)
WWW.i-exam.ru — cucrema TtectupoBaHus «denepalibHBI 3K3aMeH B cdepe
npodeccronansHOro oOpazoBanus» (OII10)

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PacCHpOCTPaHSIEMOIO
MpOrpaMMHOr0 OO€CredYeHus, B TOM YHUCJIE OTEUYECTBEHHOI'O MPOU3BOJACTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Omnepanunonnas cucrema WindowslIporpamMmsr:

Microsoft Office

Z00M,

MS Teams,

Discord,

[TonckoBBIE CUCTEMBI

Skype

TecToBbIE TPOTPAMMBI:

ABTtomaTuszupoBaHHas cucrema tectupoBanus (ACT),

Kadenpansnas TecroBas mporpamma

Pa3paboTanHbie v mpruoOpeTEHHbIE IPOrpaMMHBbIe (00yYaIOIUE) CUCTEMBI:

«OrtkpsiTas actpoHoMus» PuznkonRedShift,

«Buneo3zanaunuk no ¢puzuke» AWM. @umiman u ap., «duznka B MIKOJIEY,

«Ypoxu ¢puzuku Kupunna u Medponus»,

«Jlaboparopnbie pabOThI 110 GHU3HKEY,

«Bces ¢usukay MynbTuMeIuitHas SHITUKIONICINS,

«®Dusuka. MynbTumMeguiiHbii Kypc» Pyccobut-M,

«Kypc ¢puszuku XXI Bekay JI.5. boperckuit (MaguaXayc),

«Otkpeortas puzuka» C.M. Kozen,

«Buptyanbsubiil npaktukym no puzuke» OO0 «OU3MKOHY,

WnnmtocTpaTuBHBIA MaTepuall 1Mo Kypcy oOmed (Qusuku, pa3zpaOoTaHHBIM
COTpyIHHKaMHU Kadeapsl,

DnexTpoHHas OnbIuoTeKa Kadeapsl,

Buneoreka kadenpsi.



8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW ISt
OCYIIIECTBJICHHUSI 00pa30BaTEIHLHOTO TIPOIlecca Mo AUCIHUILTAHE (MOIYITIO).

Opranuzanust paboyero Mecra CTyJeHTa B YHUBEpPCUTETE (TeMIepaTypHBIi
PEXUM, CPEAHSS TUIOIIAIb, TPUXOIAIIASACS HA YelIOBEKa B YUYCOHON ayIuTOpHH,
BPEMEHHOH pEXUM padOThl, OCBEUIEHHOCTh Pa00YEro MECTA) PErIaMEHTHUPYIOTCS
coorBercTBytomuMu  CanlluHamu, coOmionenue  TpeOoBaHMII  KOTOPBIX
KOHTPOJUpPYETCA aIMUHUCTpalnuel yuyeOHoro 3aBeneHus.Kpome Toro, Kaxkiblii
CEMECTp Tmepea HadajoM paboThl B Y4YEOHBIX JA0OpPATOPUSX TMPOBOAUTCS
UHCTPYKTAX CTYJIEHTOB IO TEXHUKE O€30MaCHOCTH, CTYJIEHTHI HE JIOMYCKAIOTCS K
3aHATUAM, TMOKAa HE O3HAKOMSTCS C WHCTPYKIMEH U HE TOCTaBAT MOAMKUCH B
COOTBETCTBYIOIIEN BEJOMOCTH.

JIns1 TEKUMOHHBIX 3aHATUI: JICKIMOHHBIN 3aJ1, ayJJUOBU3YAJIbHBINA KOMILJIEKC.

Jlj1g ceMUHapoB: KOMIIbIOTEPHBIN KJlacc (JIOKalibHas ceTh, cocTosAmas u3 30
pabouMx CTaHIMi, cepBepa, KOMIbIOTEPA MPENOaBaTesl), UHTEPAKTUBHASI 10CKa
U CBSI3b C ayJJUOBU3yaJIbHBIM KOMILJIEKCOM, BBIXOJ] B MIHTEpHET.

Jlis mpoBeeHus 1ab0paTOpHBIX PadOT: KOMIUIEKC 3JEKTPOU3MEPUTENBHBIX
duznyeckux mpuOOPOB; 1aOOpaTOPHBIE YCTAHOBKM TEMAaTHYECKOTO HA3HAYCHWUS,
COOTBETCTBYIOIIME JabOpaTOpPHOMY MpakTUKyMy. JlaGoparopHble paOOThI 1O
muctuminHe  «®du3ukay — MPOBOJATCS B CIENUAIBHO  00OPYIOBaHHBIX
1a00paToOpUAX C MPUMEHEHNEM HEOOXOIMMBIX CPEACTB 00yUYeHUs: 1a00paTOPHOro
o0opynoBaHusi, 00pa3LOB [UIsl HUCCIEIOBaHUM, METOAMYECKUX IOCOOUH,
KOMITBIOTEPHBIX CPEJICTB 00PaOOTKH pe3yabTaTOB U3MEPEHUM.

[Tpu BbIMONHEHHMH Ja0OPATOPHBIX pabOT MPOBOAATCS: MOJATOTOBKA
000pynoBaHus U MPUOOPOB K paboTe, U3yUCHHE METOJIMKHU BBIMOJHEHUS PabOTHI,
BOCIIPOU3BEICHUE U3yUYaeMOro SIBJICHUS, U3MEPEHUE BEIUUHH, ONIPE/IeTICHUE

COOTBETCTBYIOIIMX XapaKTEPUCTUK U TMOKa3aTenei, 00paboTKa JaHHBIX M UX
aHanu3, 00001IeHre 1 00pabdoTKa pe3yabTaTOB.

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

3ayer BO 2 ceMmecTpe.
DK3aMeH B 3 cemecTpe.

10. OueHouHbIe MaTEpUAIIBI.

OueHouHbIE MaTepuabl, IPUMEHSIEMbIE MIPU MPOBEACHUH MPOMEKYTOUHOM
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktomM PYT (MUNT).



ABTOpBI:

JIOIIEHT, JOIICHT, K.H. Kadeapsl
«DPuszukay

CoracoBaHo:

1.0. 3aBeaytomero kadeapoir YbT
1.0. 3aBeayromero kaheapoi Ousnka

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU

A.B. Ilaytknna

E.1O. HapycoBa
C.M. Kokun

C.B. Bonoaun



