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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

OCHOBHOI 11€Nbl0 M3y4YeHUsS Y4YEOHOW NUCHMIUIMHBI «DU3HKa» SBISETCS
dbopMupoBaHre y OO0y4aromerocss KOMIETEHIIMH 7Sl HAayYHO-HCCIIEI0BaTENbCKON
NEeSATeTLHOCTH:

- cOop, M3yueHHWE HAYYHO-TEXHUYECKOW HHGPOpPMAIMH, OTEYECTBEHHOTO M
3apyO0eKHOT0 OMbITA MO TEMATUKE UCCIIEI0BAHMUS;

- aHaJIM3 HAYYHO-TEXHUYECKON MHPOPMAIINK, OTEYECTBEHHOTO U 3apy0eKHOTO
OTbITA IO TEMATHUKE UCCIICI0BAHNUS;

- TIPOBEJICHHUE PKCIEPUMEHTOB IO 3aJIaHHOM METOJMKe, 00paboTKa U aHalu3
UX pe3ybTaTOB.

- TPOBEIECHHWE BBIYUCIUTCIBHBIX OKCIICPUMEHTOB C HCIIOJIb30BAHUEM
CTaHIAPTHBIX TPOTPAMMHBIX CPE/ICTB;

3aauu AUCIUIUIAHEL:

- CHCTEMAaTHU3UpPOBATh W YIIyOUTh NMOHUMaHUE (YHIAMEHTAIBHBIX 3aKOHOB
(bU3HUKY; TO3HAKOMUTH C COBPEMEHHBIMH MPEICTABIICHUSIMUA O COCTOSIHUM BEIIECTBA
B OKCTPEMAJIbHBIX YCIIOBUSX; OTPAa3UTh JOCTHUXKEHUSI HayKu 20-T0 BEKa;

- pacUIMpHUTh TMPEICTABICHUE CTYJICHTOB 00 S3KCIEPHUMEHTAIHBHOM METOC
MO3HAHUA B (PU3MKE, O POJIM M MecTe (PYHIaMEHTAIBHOTO OJKCIIEPUMEHTa B
CTaHOBJICHHH (PU3NYECKOTO 3HAHMS, O B3aUMOCBSI3H TCOPUH M IKCIICPUMEHTA,

- - pa3BHUTH OOIIME MPUEMBl MHTEIICKTYaJIbHOW (B TOM YHCJIE aHATUTHUKO-
CUHTETUYECKOM) W TPAKTUYECKOM (B TOM UHCIE DKCIEPUMEHTATHHOM)
NeSATEebHOCTH;,  COBEPIICHCTBOBATh  0OIIEeydyeOHblEe yMEHHs: paldoTaTh CO
cpenctBamu nHdopmaruu (yaeOHOM TUTEpATypOid, MPOTPAMMHO-TIEIarOTHYECKUMU
CpeACTBaMHU, CPEJICTBAMU JUCTAHIIMOHHOTO O0Opa30BaHus).

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTIINHE (MOIYIIIO).

Ilepeuenp GopMHUPYyEMBIX PpeE3yJbTAaTOB OCBOCHHS  00pa30BaTelIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-1 - CnocobeH pemiaTh WHXXEHEpHbIE 3aJladyd B MPOQECCHOHATBHON
NEATEIbHOCTH C UCIOJIb30BAHUEM METOJOB €CTECTBEHHBIX HAYK, MATEMATHYECKOIO
aHaJIM3a U MOJIEIMPOBAHMUS.

OOyuenue 1O JUCHUILIHHE (MOIYJIO) TMpEArNoiaraeT, 4YTO IO €ro
pe3yiibTatam oOydJaromuiics OyieT:

3HATD:
METO/Ibl €CTECTBEHHBIX HAYK, MAaTEMaTUYECKOTO aHAIN3a U MOJICTUPOBAHUSI.

YMeTh:



pelath HMHXXEHEpHbIE 33Jauyd B MPO(PECCHOHAIBHON JEATENBHOCTH C
UCIIOJB30BAaHUEM METOJOB €CTECTBEHHBIX HAyK, MAaTeMaTH4YeCKOro aHaau3a MU
MOJEITUPOBAHUS.

3. O6beM AUCITUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OOmrast TPyAOEMKOCTh IUCHMIUIMHBI (MOIyJisa) cocTtaBiaser 9 3.e. (324
akaJeMHYeCKuX Jaca(oB).

3.2. OOwvem mucuuIUIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyyaroluxcs € MeJarorn4eckuMu  paboTHHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3alun 00pa3oBaTesIbHOM NporpaMMbl Ha UHBIX YCIOBUSX,
IIpU MIPOBEICHUH YICOHBIX 3aHATUH:

KonnuectBo yacos

Tun yueOHBIX 3aHATUI Cemectp
Bcero
Nel No2 Ne3

K 3] 7

OHTaKTHas paboTa NP MPOBEACHUN YICOHBIX 3aHATHH 168 56 56 56
(Bcero):
B ToMm gucie:
3aHATHA JIEKIIMOHHOTO THIIA 96 32 32 32
3aHATHSI CEMUHAPCKOTO TUIIA 72 24 24 24

3.3. O0ObeM AUCHUIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYyYarolmUXCs C
NEeAarorn4ecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNbHOM  TPOrpaMMbl  HAa  HHBIX  YCJIOBHSIX, TPH  MPOBEICHUU
IIPOMEKYTOUHOM aTTecTallMu cocTaBiisaeT 156 akageMuyeckux yaca (0OB).

3.4. Ilpu oOydeHun 1Mo UHIMBUIYaTbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OO0y4YeHHUU, 00bEeM NHUCIMIUIMHBI (MOJIYJISI) MOXET OBITh peajn30BaH
MOJIHOCTHIO B (DOPME CaMOCTOSITENIbHON pabOThl 00yJaronuxcs, a Takke B Gopme
KOHTAaKTHOM paboThl O0Oydarouuxcsi ¢ NeAaroriuecKuMu pabOTHUKaMU U (MJIH)
JMIIAMH, TIPUBIIEKAEMBIMHU K peain3alii 00pa3oBaTeIbHON MpOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEKYTOUHOU aTTECTAIINH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.



Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPKaHUC

n/m

1 |PA3BJAEJI 1. MEXAHUKA
OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBbIE B JICKIIIH:
- [Ipenmer u 3agaun HU3HKH.
- KunemaTuka: OCHOBHBIE IOHSTHS.
- JIBr>keHue no npsAMoi: CKOpoCTb, yckopeHue. Kpuponuneitnoe npuxenue. HopmanbHoe U TaHT€HLMATBHOE
YCKOpPEHHE.
- Kunematuka BpalaTesIbHOTO ABHXKEHUS: YIIIOBas CKOPOCTh M YIJIOBOE YCKOPEHUE, UX CBSI3b C JIMHEHHOM
CKOPOCTBIO M YCKOPEHUEM.
MuepunanpHble cucTeMbI OTCUeTa U NepBbIil 3akoH HproToHa. Bropoii 3akon Herotona. Macca, ummyinsc,
cuna. LlenTp Macc cucteMbl MaTepHalibHBIX TOYEK. Y paBHEHHE JBMKCHHS MaTepHalbHON Touku. Tpetuit
3akoH HploToHaA. 3aK0H coxpaHeHHs UMIyJbca. 3akoH BeemMupHoro Tsrorenusi. CUibl CONPOTUBIICHHUS.
- JluHaMuKa BpaIlaTeNnbHOTO JBIKEHHS.
- MOMEeHT cuiibl; MOMEHT MHEPLIMM; MOMEHT uMiyibca. Teopema lITeitnepa. OCHOBHOM 3aKOH JUHAMUKH
BpAaIlaTeNbHOIO ABM)KEHUS B CIIy4ae CUCTEMBI TOUEK U B Cilydyae TBEPAOIro
- Pabora mepemenHo cuibl. MomHOCTh. KnHETHYECKAs SHEPTHSA Tela MPH [TOCTYMAaTSIbHOM JIBIDKCHHH.
Kunernueckas sHeprus Tena npu BpawaTeabHoM aBrkeHuu. [losne cun. KoncepBaTuBHbIE U
HEKOHCEPBATHUBHBIE CUJIIBL, TpUMepHl. [loTeHnnanbHast sHeprus. IloTeHnnanbHast SHEprus B MOJIE CHIT
TSDKECTH, TOTEHIUAIbHAS SHEPTUs YIIPYTo Ne(OpMUPOBAaHHOM NPYKHUHBI. 3aKOH COXPaHEHHSI TIOJIHON
MEXaHHUYECKOW 3HEPTUH B I10JI€ MOTEHIINAIBHBIX CHJI. 3aKOH BCeMHpHOTro TaroteHus. IlepBas, BTopas u
TPEThsl KOCMUYECKHUE CKOPOCTH.
- Yopyrue HanpsokeHus U aedopMaiuy B TBepaoM teiie. 3akoH ['yka. Moayis HOnra. Koadduiment
ITyaccona. O61ue cBoiicTBa )KUIKOCTEH U Ta30B. CTallMOHAPHOE TCUCHHE UACATBHOM KUAKOCTH. Y paBHCHHE
HENpepbhIBHOCTHU. Y paBHeHUe bepHyiu.
- [IprHIONT OTHOCUTEIRHOCTH U ITpeodpa3oBaHus [ammies. DkcrepuMeHTaNbHBIE 000CHOBAHUS CIICIIUATEHON
teopun otHOocuTerbHOCTH (CTO). [Toctymarst CTO. OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH U
npeoOpaszoBanus Jloperna. CokparieHne JITHHBI H 3aMeIJICHAE BPEMEHH B ABIDKYIITHXCS CHCTEMaX OTCUETA.
PenstuBuctckuit umnysnsc. B3auMocBsa3b Macchl ¥ SHEPTHH.

2 |PA3JEJI 2. TEPMOJANHAMUKA N MOJIEKVYJISIPHA ST ®U3UKA
OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBIE B JICKI[HH:
- MonekynsipHas pusuka. VneanbHblii ra3. YpaBHEHHE COCTOSIHUS HICATBHOTO Ta3a. MI30XOpHBIiA,
n300apHbIii, ©30TEPMUYECKUI TIpoliecchl. PeanbHblii ra3. YpaBHenue Ban-nep-Baanbsca. OcHoBHOE
ypaBaenne MKT. Pacnpenenenue MaxkcBesia MOJIEKYJT HAEAIBHOTO rasa mno ckopoctaM. OnbitT HltepHa.
Bapomerpuueckas ¢popmyna. Pactipenenenmne bonbimana. Cpenssist uimHa cBOOOIHOTO TIpodera MOJIeKy.
SBnenus nmepeHoca (TeIIONPOBOAHOCTD, UGG y3usl, BHYyTPCHHEE TPCHUE).
- BuyTpennsis sHeprus raza u ee u3aMeHenue. IlepBoe Hauano TepMOJUHAMUKH. Y paBHeHHe Maiiepa.
MonexkynsapHO-KHHETHYECKAs TEOPHSI TEINIOEMKOCTH. CBS3b TEITIOEMKOCTH C YHCIIOM CTEIIeHEeH CBOOOIBI
MoJIeKyJ raza. AnuabaTtHsiii mpornecc. [lonurpomnusie nmponecchl. [Ipeo6pa3oBanne TEMIOTH B MEXaHUYECKYIO
paborty. TermoBeie MamwmHbl. [{uxin KapHo 1 ero ko3 GuIieHT mojie3Horo AeCcTBUS.
- OMmupuYeckast TeMIeparypHas mkaia. TepMoIuHaMIIecKoe paBHOBECHE B TEMIIepaTypa.
KBasucraTudeckue Mpoecchl. Y paBHEHHE COCTOSHUS B TepMoAnHaMuKe. OO0paTuMbie 1 HEOOpaTUMBbIE
TIPOIIECCHI.
Bropoe Hauano tepmoauHamMuKu. DHTponusl. CTaTUCTUUECKOE TOJKOBAHUE SHTPOIIUU.

3 |PA3JIEJI 3. DJIEKTPOCTATUKA U [IOCTOSIHHBIN TOK

OcHOBHBIE BONIPOCHI, pACCMaTPUBAEMBIE B JIEKIIMHU:

- 3akoH Kynona. HampsikeHHOCTB 35eKTpocTaTHueckoro nofisi. CuioBble TuHuM. [IpuHIMn cynepno3uuuu.
Teopema 'aycca B mHTErpaJIbHOHN (popMe U ee IPUMEHEHHUE IS pacyeTa dJIeKTpUudecKuX mosien. [lupkymnsius
HaHpH)KéHHOCTI/I QJICKTPHUYICCKOTO MOJIA. HOTQHHI/I&J’[ QJICKTPHUYCCKOTO ITOJIA. 3KBI/IHOTGHL{I/IEU'[BHBI€
noBepxHOCTH. CBsI3b HANIPSHKEHHOCTH M MTOTEHITHATIA.

- DIeKTpUIeCcKoe 1moJie TUNois. JIUmoas BO BHEIIHEM IEKTpHIecKoM noje. Ilomspu3arist [u3aeKTpUKOB.
OpueHTannOHHBIN U 1e(OPMAMOHHBIA MEXaHI3MBI TOJIAPH3AIUN. BEeKTOp AMEeKTpHIECKOT0 CMETICHHUSI.




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

Teopema ['aycca 1yt SIEKTPOCTATHYECKOTO MO B AUDJICKTPUKE. JIuanekTpudeckas IpoOHHIaeMOCThb
BEILECTBA. DJIEKTPUUECKOE I10JIE B OJJHOPOJHOM JAHIICKTPUKE. DIEKTPETHI U CEIHETORIEKTPHKY.
IIee303ddexr.

- [IpoBOAHUKY B 3JIEKTPUYECKOM MOJIE. DIEKTPOCTATUYECKas! 3aUTa. DIEKTPOEMKOCTD IPOBOJIHUKOB H
KOHJICHCATOPOB. DHEPIHsl 3apsHKEHHOTO IPOBOTHUKA, KOHIEHCATOPA.

- Cuiia ToKa, INIOTHOCTH ToKa. Kitaccuueckast Teopust 31€KTPpOIPOBOHOCTH. Y paBHEHHE HEIIPEPBIBHOCTH IS
TUTOTHOCTH TOKa. 3akoH OMa U1t OMTHOPOIHOTO YJacTKa LeMH. DJIeKTpruIeckoe conpoTusieHne. CoequHeHne
IPOBOJIHUKOB.

- 3axon Oma B muddepennnansuoit popme. 3akoH [xoymst-Jlerna. 3akon Bunemana-®paniia.
ONeKTPOABIDKYILAst CHIa HCTOYHUKA TOKa. 3akoH OMa JUIsl HEOXHOPOIHOTO y4yacTKa end. [Ipasmia
Kupxroda. DinexTpruaeckuii TOK B BAKyyMe, Ta3e, )KUIKOCTH U TBEPIOM Telle.

PA3JIEJI 4. MATHETU3M

OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBIC B JICKI[HH:

- MarsuTHO€ 1oJie MOCTOSHHBIX MarHUTOB U ITPOBOHUKOB C TOKOM. 3ak0H AMmnepa. BekTop MarHUTHO
HHAYKIMA. MarHuTHOE B3aUMO/IeHCTBHE MOCTOSHHBIX TOKOB. Cria Jlopenia. Dddekr Xomna.

- lluxnotpon. 3akoH buo-Casapa-Jlannaca. TeopeMa 0 LIUPKYJISLUUU BEKTOPAa MAarHUTHON UHIYKIIUH,
IpHUMeEpPBI IPUMEHEHH TEOPEMBL. BUXpeBOH XapakTep MarHUTHBIX HOJEH.

- MarauTHbI#H IoTOK. Teopema ['aycca anst MarHuTHOTO 1ojist. PaboTa 1o nepeMemeHnio mpoBoTHHUKA C
TOKOM B MarHUTHOM HoJje. PamMka ¢ TOKOM B OZHOPOIHOM U HEOJHOPOIHOM MarHWTHOM MOMAX. MarHuTHoe
MOJIE€ U MATHUTHBIH AUIOJIBHBIA MOMEHT KPyroBoro Toka. Hamarandenne MaraetukoB. HanpsikeHHOCTD
MarHMTHOTO MOJIst. MarHuTHas mpoHuIaeMocts. Kitaccnduxanust MarHeTHKOB. DeppoMarHeTH3M.

- SIBnenue anekrpomarHuTHOM uHAyKIuu. IIpaBuio Jlenna. 3akon ®Papazes 31eKTpOMarHUTHOW MHIYKITHH.
Buxpessie Toku (Toxu @yxo). Camonnaykuus. UHIYKTUBHOCTE COJICHOUAA. SIBJeHNE B3aUMHOM HHAYKITUH.
Tpanchopmartop. DHeprust MAarHUTHOTO MOJISL.

- Cucrema ypaBHeHHI MakcBelula B HHTErpajibHOM (hopMe U (PU3NUECKHUN CMBICI BXOJSIIUX B HEe
ypaBHEHHH. DJIEKTPOMArHUTHOE TIOJIE.

PA3JAEJI 5. KOJIEBAHUA U BOJIHBI. OIITUKA

OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBIE B JIEKIUH:

- [lepnoanueckue nponeccel. 'apmoHndeckne kosebanus. MasTHUKH. Y paBHEHHE KOIEOAHUH U €ro
penienne. AMIUIMTY 12, 9acToTa U (paza kosnedbanus. DHeprus kojaebannii. CBoOoHbIE KoaeOaHus. DHEprust
Kosie0aHui.

[Tpumeps! KosedaTENBHBIX JBIKEHUI Pa3INuHOI (PU3UUECKOMN TPUPOJIBL.

CBo0OOHBIC 3aTyXaroIue KojaeOanus. XapaKTepUCTHKH 3aTyXaroIuX KOJICOaHUH.

- Beinyxnennslie konebanus. Pezonanc. MexaHHUeCKHe U 3JIEKTPUIECKHE aBTOKOJIEOaTeIbHBIE CUCTEMBI.
Croxenue konedanuii (6uenus, Gpurypst Jlnccaxy). AHaIN3 ¥ CHHTE3 KOJICOaHHH, TOHSATHE O CIIEKTPe
koneGannii. CBs3aHHbIE KOJIeOaHMsI.

- BonrHoBoe nBMkeHnme. [Tnockast rapmMoHMYecKast BOJIHBI. [IJTMHA BOJIHBI, BOJIHOBOE YHCIIO, (ha30Basi CKOPOCTb.
YpasHenue BosiHbl. OJTHOMEPHOE BOJIHOBOE YpaBHEHHE. YIIPYrHe BOJHBI B ra3ax *KHUJIKOCTAX U TBEPIBIX
Tenax. DJIeMeHThl akycTHKU. DddexT domepa.

- CnexnctBus u3 ypaBHeHU MakcBeinna. DnekrpomarHuTHble BoHbl. OnbiTel ['epra. [kana
AIIEKTPOMArHUTHBIX BOJTH. CKOPOCTB, SJHEPTHUS, ”HTEHCUBHOCTH 3JIEKTPOMArHUTHOH BOJTHEL [ToTok
IUTOTHOCTH YHEPTUH BOJHBL.

- NnTepdepenmust BonH. Ctosrune BoiHbl. HTEepdepenmus cseta. OnbiT FOHra. MHTEpdepomeTp
Maiikenscona. UaTepdepeHmus B TOHKUX miieHkax. [Ipumenenne natepdepeHimm.

- [Ipunmun Troiirenca-®penens. Merox 300 @penens. Judpaxius OpeHens Ha TPOCTEHINX Mperpaaax.
Hudpaknus @paynrodepa Ha oo 1 AByX 1wensx. Judpaxunonnas pemerka. ['onorpadus. Andpakius
PEHTIeHOBCKUX JIyuell Ha kpucramnndeckoil pemérke. [Ipunnun [Mtoiirenca-®penena. Meron 300 OpeHens.
Judpaknus Openens Ha npocreimux nperpanax. Jndpaknus @paynrodpepa Ha 01HOH 1 ABYX LIEISX.
Judpakunonnas pemerka. ['onorpadus. Judpaxums peHTreHOBCKUX JIydel Ha KPUCTANIMYECKOH penIéTKe.
- ®opMa U CTeNeHb NOIAPHU3ALUU MOHOXpOMaTHUeCKUX BoJH. [TonydeHne u aHanu3 TMHENHHO-
MOJIIPU30BaHHOTO cBeTa. 3akoHbI bproctepa, Mantoca. JIuneiHoe nBynydenpenomiuenue. [Ipoxoxaenne
CBETa uepe3 JHHEHbIe (a30BbIe MIACTHHKYU. VcKyccTBEeHHAs onTHYecKas aHU30Tponua. PoToynpyrocTs.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

Bpamienue mockocT mossipu3anuy. JIIEKTPOONTHIECKHE U MarHuToonTuaeckue 3¢dextst. Kugkue
KPHCTAJLIBI.
- HQucnepcus ceeta. dazoBas U rpynnoBas CKOpocTH BoiH. Ilornomienue u paccesHue CBETA.

PA3JIEJI 6. KBAHTOBAS ®PU3UKA

OCHOBHBIE BOIIPOCHI, PACCMATPUBAEMBbIE B JICKIIH:

- TeroBoe W3My4eHNE U TIOMUHECHEHINA. CIEKTPalIbHbIC XapaKTEPUCTHKH TEIUIOBOTO U3ITyYCHNUS. 3aKOHEI
Kupxroda, Creana-bonpumana u 3akoH cmemenust Buna. AGcomotHo yepHoe Teno. Popmyna Penes-
Jxunca u «yneTpaduoneroBas karactpoday. ['nmoresa kBanToB. @opmyna [Inanka. KBantoBoe 00bsicHEHHE
3aKOHOB TETJIOBOTO M3ITyIEHHSL.

- Bremranit porosddexr, ypaBaeHune DiiHImTetHA. MITynbc poToHa. Dddext Komnrona. /lanenue ceeta.
- KopnyckymsipHo-BOJIHOBOI yanu3m cBeTa. OMIUPUUECKHUE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
®dopmyna Banemepa. Mogens atoma Tomcona. OnbiTel Pe3epdopaa o paccesauto anbha-dactuil. SnepHas
MoJenb atoMa. Teopus atoma Boopoja o bopy.

- 'mnotresa ne Bpoiinst. OnbiTel J{pBuccona u Ixepmepa. udpaxuus mukpouactuy. [IpuHnun
HeomnpeneneHHocTH [ eitzenOepra. BoiHoBast QyHKIHS, €€ CTATUCTHYCCKUI CMBICH U YCIIOBUS, KOTOPBIM OHA
JOJDKHA YAOBIETBOPATH. Y paBHeHue [lIpenunrepa.

- KBanToBast yactuIia B 0THOMEPHOH MOTEHIMAIbHOM siMe. O THOMEPHBIN IOTCHIMANBHBIA IOPOT U Oapbep.
TynnensHBIH 3¢ dekt. KBaHTOBBII rapMOHIYIECKHNA OCIIUILIISTOP.

- CrannonapHoe ypasHenue lllpeannrepa s atoma Bogopo/a. BoinHOBbIE (GyHKIIMN ¥ KBAaHTOBBIE YHCIIA.
IIpasuna orbopa mis kBaHTOBEIX HepexonoB. OnbIT Lltepra u ['epnaxa. D dekr 3eemana. [Ipuanun [Taymu.
[epnoandeckas TabnuIa HIEMEHTOB.

- DJIeMEeHTBI KBAaHTOBOM CTaTHCTHKH: ()epMHOHBL, 0030HBI. 30HHAS! KOHLIEMIIHS TBEPABIX Tel. MeTallsl,
JURIIEKTPUKH, TOTYTIPOBOIHUKH (COOCTBEHHBIE U MIPUMECHBIE). DIEKTPUUECKUE CBONCTBA TBEPIBIX TE:
3aBHCHUMOCTh 3JIEKTPOIIPOBOIHOCTH OT TeMIepaTypbl. CBepXIpPOBOJUMOCTb.

- ®OTONPOBOAUMOCTE, TIOMUHECIICHIINA TBEPABIX Tel. CIIOHTaHHOE M HHAYIIMPOBAHHOE U3IIydeHHE.
OcobeHHOCTH J1a3epHOro u3ny4yeHus. OCHOBHBIE THIIBI JIa3€POB U UX IIPUMEHEHHE.

PA3AEJI 7. DUBUKA. ATOMHOI'O A/1PA. DJIEMEHTAPHBIE HACTUILBI

OcHOBHBIE BONPOCHI, pACCMaTPUBAEMBIE B JIEKLIMHU:

- CoctaB aTOMHOTO sijpa. XapaKTepUCTHKU siApa: 3apsijl, Macca, SHEPrusl CBSI3H HYKIOHOB. M30TONbL.
PannoaxTuBHOCTH. BB M 3aKOHBI paIMOAKTUBHOTO U3IIy4YEeHHUS. SI€pHbIE peaKLUU. 3aKOHbI COXPAaHEHUS B
simepHbIX peakiusax. lenenue saep. Cuntes saep. JerektupoBanue siaepHbiX uznydenuil. [Tonstue o
JIO3MMETPHH U 3aIIHTE.

- OCHOBHBIE KJIAaCCHI AIEMEHTAPHBIX YacTHIl. YacTHIbl M aHTHYACTUIBI. KBapKu, TIENITOHBI, YaCTUIIBI —
MEePEeHOCYHMKH B3auMoieHicTBUNA. Buzbl GyHIaMeHTaNbHBIX B3aUMOIeHCTBHNA. DBoOIMs BeenenHoit u 3BE3.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

/o

HaumeHnoBaHue 1ab0paTopHBIX paboT / KpaTKoe CojiepKaHue

PA3JIEJI 1. Mexanuka.

B pesynbTate BhINIOIHEHHS 1a00paTOPHON paboThl CTYIEHT OyeT 03HAKOMIICH ¢ 3aKOHOMEPHOCTSIMH
PAaBHOYCKOPEHHOI'O JIBMKEHUS.

JIP Ne 1 «M3y4yeHune paBHOYCKOPEHHOTI'O IBUKEHUS Ha MallMHe ATBYZa».

PA3JIEJI 2. TepmoanHaMuKa 1 MOJIEKYJIsipHast (PU3HKA.

B pe3synbTaTe BBIIOIHEHHS J1a00PATOPHOH pabOThI CTYIEHT OyleT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMH
azanmabaTHOTO Iporecca.

JIP Ne 11 «Omnpenenenue oTHOIIEHHs TEINIOEMKOCTe! Taza MmetonoM Kiemana-Jlesopmay.

PA3JIEJI 3. DnekTpocTaTrika U TOCTOSTHHBIN TOK.
B PE3YIbTATC BBINIOJTHCHUA Ha60paT0pHOfI pa6OTI)I CTYACHT 6y,HCT O3HAKOMJICH € 3aKOHOMEPHOCTSAMU




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

3JIEKTPOCTATHYECKOTO OIS,
JIP Ne 14 «M3yuenue Tonorpaduu 371€KTPOCTATHIECKOTO TTOJIS.

PA3EJI 4. MarueTusm.

B pesynbTate BRINOIHEHUS J1aOOPaTOPHOI pabOTHI CTYIEHT OYAET 03HAKOMIICH C 3aKOHOMEPHOCTSIMU
MAarHUTHOTI'O MOJId.

JIP Ne 75 «/3yueHue MarHuTHOTO IOJI COJIEHOMIA C TIOMOIIBIO aTYMKa XOJJIay.

PA3JIEJI 5. Konebanus u BoiaHbl. OnTHKA.

B pe3ynbTaTe BBIIOTHEHHS J1a00PAaTOPHOH pabOTHI CTYIEHT OylIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH
3aTyXalomux KoieOaHui B KojebaTeTbHOM KOHTYpE.

JIP Ne 29 «/3yueHue 3aTyxalonyX JICKTPOMarHUTHBIX KoJe0aHui B K0JIe0aTeIbHOM KOHTYPE C TOMOIIBIO
ocumiorpaga.

PA3JIEJI 6. KBanToBas ¢usuka.

B pesynbTaTe BhINONHEHUS 1aOOPATOPHOI pabOTHI CTYAEHT OyleT 03HAKOMIIEH C 3aKOHOMEPHOCTIMHU
BHEIIHETO PoTOdPPeKTa.

JIP Ne 138 «/3yuenne BHemHETO poTodPdeKTa 1 m3MepeHne nocTossHHOH [Imankay.

PA3JIEJI 7. ®u3uka aTOMHOTO siipa. DIEeMEHTapHbIE YaCTUIIBL.
B pe3ynprarte BRIOTHEHHUS Ta00paTOPHOI paboTHI CTYIEHT OYIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH

CTPOEHHUSI aTOMa.
JIP Ne 48 «OmneiT ®panka-I'epra».

[IpakTrueckue 3aHATHS

n/o

Temarnka MpakTUYECKUX 3aHITHII/KPATKOE COJICpIKAaHUE

PA3/IEJI 1. Mexanuka

B pe3ynprare BRIMOTHEHHUS MPAKTHYECKOTO 33aHUS CTYIECHT OyJeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH
KHHEMATHUKHU U JTUHAMHUKHN HOCTyHaTeHBHOFO u BpaHlaTeJ'H)HOFO JABUXKCHUS.

KI/IHEMaTI/IKa HOCTyHaTeJ'IBHOFO nu BpaHlaTeJ'H)HOI‘O JBHXXCHUA. I[I/IHaMI/IKa HOCTyHaTeJ'IBHOFO JOBHUKXCHUS.
3akonbl HeroTOHA.

3amaum u3 paznena 1 [3].

3anmaum u3 paznena 2 [3].

JluHaMuKka BpamaTeIbHOTO ABIKeHH. PaboTa u 3Heprus. 3aKOHBI COXpaHCHUS.

3anaum u3 paznena 3 [3].

PA3JIEJI 2. TepmonnHaMuKka U MoJIeKyJIsipHas pu3nKa

B pe3ynbTaTe BBIIOIHEHMS MPAKTUYECKOrO 3aJaHus CTYJICHT OyIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH
OCHOBHBIX 3aKOHOB MOJICKYJISIPHO-KHHETHYECKON TEOPUH Ta30B.

I"a3oBble 3aK0HBL. MOJIEKYIIIPHO-KHHETHYECKas Teopus ra3oB. [lepBoe Havamo TepMOANHAMUKHY,
3anmaum u3 pasznena 15 [3].

TepmoauHaMuKa.

3amaum u3 pasznena 16 [3].

PA3JIEJI 3. DnexTpocTaTnka U IOCTOSIHHBIN TOK

B pe3ysbTaTe BBIONHEHUS IPAKTHIECKOT0 3aJaHusl CTYIEHT OYIeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMH
JIEKTPOCTATHIECKOTO MOJISL.

Onekrpocraruka. 3akoH Kynona, HapsHkEHHOCTD M MIOTEHIUA SJIEKTPUYECKOTO ToJtst. [IpHHIHIT
CYNEPIIO3UIIUH.

3anaum u3 paznaena 4 [3].

TIpOBOJHUKH B DJIEKTPHUECKOM MOJIE. DIEKTPUUECKUE KOHIEHCATOPBI.

3amaum u3 pasznena 5 [3].

PA3JIEJI 4. Maruetusm

B PE3YIbTATC BBIMIOJIHCHHUS NPAKTUYCCKOT'O 3aJaHUsl CTYACHT 6y)_IGT O3HAaKOMIJICH € 3aKOHOMEPHOCTAMHU
MAarHuMTHOTIO I10JIA, CO31aBaeMOro nNOCTOAHHbBIMU MarHUTaMu U IPOBOAHUKAMHU C TOKOM.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

MarHuTHOE T0JIe TIOCTOSTHHBIX MarHUTOB U ITPOBOIHUKOB C TOKOM. 3aK0oH AMIiepa. BekTop MarHuTHO#
MHIYKIUH. MarHuTHOE B3aMMOJIEUCTBHE MOCTOSIHHBIX ToKOB. Crita Jlopenna. Oddekt Xona.
3anaum u3 paznena 6 [3].

5 |PA3EJI 5. Konebanus u BoiHbl. OnTHKa

B pesynbTate BBIOIHEHHS IPAKTHYECKOTO 3a/IaHUs CTYJCHT OyJIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH
BO3HHKHOBCHHUS U MPOTEKAHUS MEXaHHYECKHUX U JICKTPOMArHUTHBIX KOJIeOaHHUI 1 BOJIH.
MexaHHYeCKHe U SIEKTPOMArHUTHBIE KOIeOaHus. YIIPyrHe BOIHBL DJIEKTPOMArHHTHBIC BOJHEL .
3amaun u3 paszgena 4 [8].

WuTepdepenmmst ceta. Audpaxims ceeta. [lonsgpuzamms ceera.

3amaun u3 paszgena S [8].

6 |(PA3JEJI 6. KBanToBas ¢usnka

B pesynbTate BBIOTHEHHS IPAKTHYECKOTO 3aIaHUsl CTYJCHT OyJIeT 03HAKOMJICH C 3aKOHOMEPHOCTSI MU
KBaHTOBOH NPUPObI CBETA.

KganToBas npupoaa csera. Teopus aroma Bogoposia no bopy. DneMeHTs KBaHTOBOI MEXaHUKH.
3anaum u3 paznena 6 [8].

7 |PA3JEJI 7. ®u3uka aTOMHOTO siipa. DJIEMEHTapHbBIC YaCTUIIBI

B PE3YAbTATC BBINIOJIHCHUA NPAKTUYCCKOTO 3aJaHUs CTYACHT 6yz[eT O3HAaKOMIJICH € 3dKOHOMCPHOCTAMHU
CTPOCHU aTOMa, A1pa, SJICMCHTAPHBIX YaCTHULI.

DneMeHThl pU3MKU aTOMHOTO Spa. JIEeMEeHTb! (PU3UKHU JIeMEHTapHbBIX YaCTHII.

3anmaum u3 paznena 7 [8].

4.3. CamocrosTenbHas padboTa 00y4JaromuXCs.

Ne
Bun camocrositensHOM paboTh

/1

1 |[loaroroBka k mabopaTOpHBIM paboTam

2 |[lonroroBka K MpakTUYECKUM 3aHATUSIM

3 |llogroroBka K 3a4eTy

4  |IloaroroBka K SK3aMeHY

5 |Pabora ¢ JeKIIMOHHBIM MaTepHUaIoM

6 |Pabora c ntureparypoit

7 |CamocTrosTeNbHOE U3yYEHUE Pa3JIeNoB (TeM) AUCIUILTUHBI(MOLYIIS)

8 |Brimonnenue HayyHO-UccnenoBaTensckoi padbotsl (HUPC)

9 | IloarotoBka K MpOMEKYTOUYHOM aTTECTAIIHH.

10 | IToaroroBka K TEKyIIEMYy KOHTPOJIIO.

5. Ilepeyenr wu3gaHui, KOTOpbIE PEKOMEHIYETCS MCIOJb30BaTh MpHU
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Ne
n/ | bubnunorpaduueckoe onucanue Mecto noctymna
II
1 | Kypc dusukn: yueb. mocobue mus | https://www.academia-moscow.ru/catalogue/4884/483190/




By30B / Taucus MIBanoBHa
Tpodumona. — 11-e u3xz., crep.
— M.: U3pgaTenbCekuii HEHTp
«Axkagemus», 2006. — 560 c.

Cagenbes, 1. B. Kypc o6mieit
¢usuku : yaeOHoe mocodue : B 3
tomax / U. B. CaBenbeB. — 19-e
u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2019 — Tom 1 :
Mexanuka. MonexyisipHas
¢uzuka — 2020. — 436 c. —
ISBN 978-5-8114-5539-3. —
Tekcr : anexTpoHHbIl // JlaHs :
ANEKTPOHHO-OMOIMOTEeUHAS
cucrema. — URL:
https://e.lanbook.com/book/14238
0 (mata oopamenwus: 23.04.2021).
— Pexum nocryna: s aBTopus.
I10JIb30BaTEIEH.

https://e.lanbook.com/book/1423807?category=919

Cagennes, U. B. Kypc ob6meit
¢bu3uky : yaueOHoe rmocobue : B 3
tomax / U. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr :
Jlanp, [6.T.]. — Tom 2 :
DNEeKTPUYECTBO U MAarHETHU3M.
Bomabl. Onrruka — 2019. — 500
c.— ISBN 978-5-8114-3989-8.
— Texkcr : anexkTpoHHsbIit // JlaHs :
ANEKTPOHHO-OMOINOTEeUHAS
cucrema. — URL:
https://e.lanbook.com/book/11394
5 (mara obpamenus: 23.04.2021).
— Pexum nocryna: aiis aBTopus.
II0JIb30BaTENEH.

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

Cagenbes, . B. Kypc o6mieit
¢u3uku : yaebHoe nocobue : B 3
tomax / U. B. CaBenbeB. — 13-¢
u3n., crep. — Cankr-IlerepOypr :
Jlanp, [06.T.]. — Tom 3 :
KBantoBas ontuka. AToMHast
¢dusuka. Ousnka TBEPAOTO Tea.
®du3uKa aTOMHOTO fA7Ipa U
aneMeHTapHbIX yacTur — 2019.
— 320 c.— ISBN 978-5-8114-
4598-1. — TekcT : ANeKTPOHHBIN

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




// JIaHb : 37EKTPOHHO-
ouonuoreunas cuctema. — URL:
https://e.lanbook.com/book/12346
3 (mara obpamenus: 23.04.2021).
— Pesxum octyna: ajis aBTopus.
MOJIb30BaTENEH.

5 COopHUK 3a/1a4 IO TUCHIUTIIINHE http://195.245.205.32:8087/jirbis2/books/scanbooks_new/0
"®usnka" : yueb. mocodue as 1-37822.pdf.

crypentoB UYUT u UCYTD /
T.B. 3axaposa, JI.M. Kacumenko,
C.M. Koxkun; Pen. C.M. Kokus ;
MUUT. Kag. "Puzuka-2". - M. :
MUMMUT, 2006. - 144 c.

6 Kokun C.M. ®usuka. Yacts 1. http://library.miit.ru/methodics/16012012/10 2120.pdf
Koncnekr nekuuii. - M.: MUUT, | PYT (MUUT)
2010.-244 c.

7 Koxkuu C.M., Hukurenko B.A. http://library.miit.ru/methodics/04022015/14-47 . pdf PYT
®usuxa. Yacts 1. Koncnekr (MHMUT)

nekiui. - M.: MUNT, 2013.-178
c

8 | Hukurenko B.A., Koxun C.M., http://library.miit.ru/methodics/04022015/08-%20221.pdf

dusuka. Yacts III. Koncnekr
sneknuit. - M.: MUUT, 2007.-196
C.

9 C6opHuK 3a1a4 110 00meMy Kypcey | http://195.245.205.32:8087/jirbis2/books/scanbooks_new/8
¢usuky : yue6. mocodue s 5-1992.pdf

BTYy30B / B.C. BonbkeHITeHH. -
11-e u3a., nepepad. - M. : Hayxka.
I'n. pen. ¢pus.-mar. aur., 1985. -
384 c.

10 | C6opHuk 3ama4 o Kypey uzuxu | http://library.miit.ru
C pelIeHUsIMH : yueOHOe 1mocooue
g By30B / T. . Tpopumosna . —
M. : Abpuc, 2012 . - 591 c.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOEHUU JUCHUILIUHBI (MOYJIA).

Nudopmarnmonnsnii  moptan  Haywynas ~ amekTpoHHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJIJICKIUS 1M (ppoBHIX o0pa3zoBaTeIbHBIX pecypcoB
(http://window.edu.ru);

Hayuno-texauueckast oubnuoreka PYT (MUUT) (http://library.miit.ru).



Caiir  (MaTepHET-IOCTYIT) WWW.I-€Xam.lu — cucTeMa TEeCTHUPOBAHUS
«DenepanbHbli SK3aMeH B chepe npodeccruonansHoro odopazoBanusy (OII10)

7. IlepedyeHb  JMIICH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJIsI OCBOCHHMS JUCITUTIIIUHBI (MOIYJIs).

Onepannonnas cucreMa Windows

[Iporpammsi:

Microsoft Office

Z0O0M,

MS Teams,

Discord,

ITonckoBbIE CUCTEMBI

Skype

TecToBbIE TPOrPAMMBI:

ABtoMatuzupoBanHas cuctema tectupoBanus (ACT),

KadenpanbHas TectoBas nmporpamma

Pazpabotannbie 1 mpruoOpeTEHHbBIE TPOTPpaMMHbIE (00yUYaroIue) CUCTEMBI:

«OtkpsiTag actpoHomus» PusznkoHRedShift,

«Buneo3zanaunuk no ¢puzuke» A.M. Gumman u ap.,

«®Du3uka B KOS,

«Ypoxu puzuku Kupmina u Medonusi»,

«JIaboparopubie pabOThI 110 GHUBHKEY,

«Bcest puzukay MynbTuMenuitHast SHIUKIONEANS,

«Duznka. MynsTuMenniiabiii Kype» Pyccobut-M,

«Kypc duzuku XXI Bexa» JI.A. bopesckuit (MannaXayc),

«OtkpsiTasg puzuka» C.M. Kozeun,

«BuptyanpHubiil npaktukym o puzuke» OO0 «OU3MKOHY,

NnmrocTpatuBHBIM MaTepuan Mo Kypcy oOmied ¢Gu3uku, pa3paOoTaHHBIN
COTpYIHHUKAMU Ka(eaphl,

OnexkTpoHHas OubauoTeka Kadenpsl,

Buneoteka kadenpsi.

8. OmnucaHue MarepuaJbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM I
OCYIIIECTBJICHUSI 00pa30BaTEILHOIO Mpollecca Mo JUCHUILIMHE (MOIYJIIO).

Opranuzanusi pabodyero MecTta CTyJIeHTa B YHHUBEPCHUTETE (TeMIepaTypHbIN
pEeXUM, CpeAHssl IJIOIAAb, MPUXOIAIIASACA Ha YeJOBEeKa B y4yeOHON aynauTopud,
BPEMEHHON pPEXUM pabOThI, OCBEIIEHHOCTh padOYero MecTa) periiaMeHTUPYIOTCS



coorBercTBytomuMu  CanlluHamu,  coOmionenme  TpeOoBaHHIT ~ KOTOPBIX
KOHTPOJIUpYETCS aAMUHUCTpanuel yuyeOHoro 3aBeneHus. Kpome Toro, xaxmbii
CEMECTp Iepea HadajioM paboThl B YYEOHBIX JIaOOpaTOpUSIX MPOBOIUTCS
WHCTPYKTQX CTYJIEHTOB MO TEXHHUKE O€30MaCHOCTH, CTYACHTHI HE JOIMYCKAIOTCS K
3aHATHSM, TIOKa HE O3HAKOMSTCS C WHCTPYKUMEH W HE IOCTaBAT IOAIUCH B
COOTBETCTBYIOIIEH BEAOMOCTH.

JInsl TEKUMOHHBIX 3aHATUI: JICKIMOHHBIN 3aJ1, ayAMOBU3YaAJIbHBIN KOMILJIEKC.

JUtsi ceMHHApOB: KOMITBIOTEPHBIN Kjacc (JOKalbHas ceThb, cocTtosmas u3 30
pabouux cTaHIUM, cepBepa, KOMIBbIOTEpA MPENO1aBaTesi), MHTEPAKTUBHAS 10CKA U
CBS3b C ayAMOBU3YAIbHBIM KOMILJIEKCOM, BBIXOJ B IHTEpHET.

Jlist mpoBeieHust J1ab0paTOPHBIX pabOT: KOMILUIEKC AJIEKTPOU3MEPUTEIIbHBIX
¢u3nueckux npuOOPOB; JaOOpPATOPHBIE YCTAHOBKM TEMATHYECKOTO HA3HAYEHUS,
COOTBETCTBYIOILIME JIADOPATOPHOMY MpaKkTHKyMmy. JlaGopartopHble paboThl IO
qucuuIuinHe «@u3rKay NpoBOASATCS B CHIEHUAIbHO 000PYIOBAaHHBIX JIA0OPATOPUSIX
C IPUMEHEHUEM HEOOXOIUMBIX CPEJCTB 00yUYEHUs: J1a0OPATOPHOrO0 000PYI0BaAHNUA,
0o0pa3LoB A UCCIENOBAaHUM, METOJUYECKUX MOCOOMH, KOMIBIOTEPHBIX CPEICTB
00pabOTKU Pe3ybTaTOB U3MEPECHUM.

[Ipu BbIOJNIHEHUH  JTAOOPATOPHBIX  pabOT  MPOBOJIATCS:  MOATOTOBKA
o0opynoBaHusi U MpubOPoB K paboTe, N3y4eHHUE METOJUKHU BBIMOJHEHUSI PaOOTHI,
BOCIIPOMU3BEJCHUE M3Y4aeMOro SBJEHUS, HW3MEPEHUE BEJIWYUH, OIpPEACIICHHUE
COOTBETCTBYIOILIUX XapaKTEpPUCTUK M ToOKa3zarened, oOpaboOTKa NOaHHBIX M HX
aHanu3, 00001eHre U 00padoTKa Pe3yIbTaTOB.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 1 cemectpe.
DK3ameH BO 2, 3 ceMecTpax.

10. OueHouHbIE MaTEpHUAIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMBIE MPHU MPOBEACHUU NPOMEKYTOUYHON
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

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

CoracoBaHo:

3aBenyromuii kaheapont Y TbullC
3aBenyromuii kadeaport Ousnka

[Ipencenarens yueOHO-METOIUIECKON
KOMUCCHUU

A.U. AaapeeB

C.I1. BakyneHko
H.B. brixos

H.A. Kisruesa



