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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
WX pe3yIbTaTOB.

- 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
CTaHOBJICHUH (PU3NYECKOTO 3HAHMS, O B3aUMOCBSI3H TCOPUH M SKCIICPUMECHTA,

- - pa3BHUTH OOIIME MPUEMBl MHTEIICKTYaJIbHOW (B TOM YHCJIE aHAJUTHUKO-
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).

[lepeyerr GopMHUpYyEeMBIX pe3yJIbTaTOB OCBOCHHSI  00Opa30BaTEILHOM
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHuUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-1 - CnocobeH pemiaTh WHXXEHEpHbIE 3aJladyd B MPOQECCHOHATBHON
NEATEIbHOCTH C UCIOJBb30BaHUEM METOJOB €CTECTBEHHBIX HAYK, MATEMATHYECKOIO
aHaJIM3a U MOJIEIMPOBAHMUS.

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

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

YMmeTh:



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. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOyyaroluxcs € MeJarorn4eckuMu  paboTHHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3alun 00pa3oBaTesIbHOM NporpaMMbl Ha UHBIX YCIOBUSX,
IIPU NPOBEJCHUHN YUE€OHBIX 3aHATHI:

KonnuectBo gacoB
Tun yaeOHbIX 3aHATHI Beero Cemectp
Nel | Ne2 | Ne3
KonrtaktHas paboTa mpu npoBeNeHIH yUeOHBIX 3aHATHH (BCETO): 168 56 56 56
B tom uucane:
3aHATHS JIEKIIMOHHOTO TUIIA 96 32 32 32
3aHATHSI CEMUHAPCKOTO TUTIA 72 24 24 24

3.3. O0beM AUCHUIUIMHBI (MOJYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYyYarolmuXCcs C
NEeAarorn4ecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aliu
o0pa3oBaTeNbHOM  TPOrpaMMbl  HAa  HHBIX  YCJIOBHSIX, TMPH  MPOBEICHUU
IPOMEKYTOUHOM aTTecTallu cocTaBiisgeT 156 akageMuyeckux yaca (0OB).

3.4. ITpu oOydeHnn Mo UHIMBUIYAIBHOMY Yy4€OHOMY TUIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OO0y4YeHHUU, 00beM NHUCIMIUIMHBI (MOJIYJISI) MOXET OBITh peajn30BaH
MOJIHOCTHIO B (DOPME CaMOCTOSITEIbHON pabOThl 00yJarouxcs, a Takke B Gopme
KOHTAaKTHOM padoThl OOydYarouuxcsi ¢ NeAaroriueckKuMu pabOTHUKaMU U (WIJIH)
JMIIAMH, TIPUBIIEKAEMBIMHU K peain3alii 00pa3oBaTeIbHON MpOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEKYTOUHOU aTTECTAIINH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.
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1 |PA3AEJI 1. MEXAHUKA
OCHOBHBIE BOIIPOCHI, PACCMATPUBAEMBbIE B JICKI[HH:
- [Ipeamer u 3anaun Guzuky.
- KunemaTuka: OCHOBHBIC TOHSTHUS.
- JIBm>xeHue 1o mpsiMoil: ckopocTs, yckopeHue. KpuBonuHeitHoe nsmkenue. HopmanbHOe U TaHT€HIIMANBHOE
YCKOpEHHE.
- KunemaTnka BpamaTenbHOTO IBIKCHHMS: YIII0Basi CKOPOCTD M YIIIOBOE YCKOPEHHE, UX CBSI3b C JIMHEHHON
CKOPOCTBIO M yCKOPEHUEM.
MHuepuuanbHble cUCTEMBI OTCUETa U NepBbIN 3ak0oH HeloToHa. Bropoii 3akoH Hetotona. Macca, ummyisc,
cuna. LleHTp Macc cucTeMbl MaTEpUAIbHBIX TOYEK. Y PaBHEHHE JBM)KCHHS MaTepUalbHOM Touku. Tpetuit
3akoH HproToHa. 3aKOH COXpaHEHHs UMITyJIbca. 3aKOH BecemupHoro taroreHust. CHITbl COPOTHBICHUS.
- JluHaMuKa BpaIaTeNnbHOTO JBIKEHHS.
- MoMEHT cuIiIbl; MOMEHT MHEPIMU; MOMEHT uMiynbca. Teopema Ilteitnepa. OCHOBHO# 3aKOH AMHAMUKHU
BpalaTeIbHOTO JIBM)KEHUS B CIIydae CUCTEMBI TOUYEK U B cilyyae TBEPIOTO
- Pabora nepemenHoi cuibl. MomHoCTh. KnHeTHYECKast SHEpTrHA Tella MPH OCTYNaTeIbHOM JIBIKCHUH.
Kunernyeckast sHeprus Tena npu BpamateabHoM IBrxeHuu. [lone cun. KonceppaTtuBHbIe U
HEKOHCEPBaTHBHBIC CHIIBL, IpUMepbl. [loTeHmansHas saeprus. [loTeHnnansHas 3HEpTrys B MOJIE CHI
TSDKECTH, TOTCHIMATIbHAS SHEPTUS YIIPYTO Ne()OpMUPOBAHHON NPYKHUHBI. 3aKOH COXPAHEHHS TIOJIHOH
MEXaHNYECKOH SHEPTUH B T0JIE MOTEHINAIBHBIX CHII. 3aKOH BCEMHUPHOTO TAroTeHus. [lepBast, BTopas n
TPEThsI KOCMHUYECKHE CKOPOCTH.
- Yopyrue HanpsokeHus U nedopMarui B TBepaoM Tere. 3akoH ['yka. Monyns FOnra. Koaddumment
ITyaccona. O61ue cBoiicTBa )KUIKOCTEH U Ta30B. CTallMOHAPHOE TCUCHHE UACATBHOM KUAKOCTH. Y paBHCHHE
HETIPephIBHOCTH. Y paBHeHUe beprymmu.
- [IpuHIIMT OTHOCHUTEIBHOCTH U ITpeobpa3oBanus [anunes. DkcriepuMeHTanbHbIe 000CHOBAHUS CIIEIUATBHON
teopun otHocutensHOCTH (CTO). I[Toctynaret CTO. OTHOCUTENHFHOCTH OJTHOBPEMEHHOCTH U
npeobpaszoBanust Jlopenma. CokpainieHue AITHHBI U 3aMeIJICHHE BPEMEHH B ABIKYIIUXCSI CHCTEMaX OTCYETa.
PensruBucTckuit uMmyIsc. B3anMocBsi3b Macchl M SHEPTHH.

2 |PA3JEJI 2. TEPMOJNHAMUKA N MOJIEKVYJISIPHAS ®U3UKA
OCHOBHBIE BOIIPOCHI, pacCMaTpUBaeMbIe B JICKIINH:
- MonexynspHas ¢u3uka. VneanpHbIi ra3. YpaBHEHHE COCTOSHUS HICATbHOTO Ta3a. MI30XOpHEI,
n300apHbIii, ©30TEPMUYECKUI TIpoliecchl. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbca. OcHoBHOE
ypasaenne MKT. Pacnipenenenne MaxkcBeia MOJIEKYIT HEAIBHOTO rasa mo ckopoctsaM. OnbiT LTepHa.
bapomerpuueckas ¢popmyna. Pactipenenenue bonbimana. Cpenssis MHa CBOOOAHOTO IpoOera MoJIeKyJI.
SIByieHust epeHoca (TEIUIONPOBOAHOCTD, UG (Y3Hs, BHYTPEHHEE TPESHUE).
- BayTpennss sHeprus rasa u ee usMmeHeHnue. lleppoe Hauano TepMOJUHAMUKH. Y paBHeHue Maliepa.
MornekynspHO-KHHETHYECKas! TEOPHs TEINIOEMKOCTH. CBS3b TETNIOEMKOCTH C YHCIIOM CTEIeHeH CBOOOIBI
MoJIeKyJ ra3a. Anuabarusiii mponecc. [lommtponHsie npouecchl. [IpeoOpa3oBaHue TEMIOTH B MEXaHUUECKYIO
paborty. TernnoBsie Mamunbl. Lukn Kapao n ero koaduirenT noae3Horo 1eicTBusL.
- OMnupuyeckas TeMreparypHas mkana. TepMoJMHaMUUecKoe PAaBHOBECHE U TEMIIEpaTypa.
KBasuncrarnueckne rnporeccsl. Y paBHEHHE COCTOSHUS B TepMoAnHaMuke. OOpaTiuMble 1 HeoOpaTuMble
TIPOIIECCHI.
Bropoe Hauano tepmoauHamMuku. DHTponHsl. CTaTHCTUIECKOE TOJKOBAHUE SHTPOIIUH.

3 [PA3JIEJI 3. DJIEKTPOCTATUKA 1 TIOCTOSHHBIU TOK

OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBIE B JICKIIHH:

- 3axon Kynona. HanpsxeHHOCTB anekTpoctatudeckoro nojs. Cunaoele TMHUY. [IpyHIUN Cynepno3uIyH.
Teopema "aycca B nHTErpanbHoi hopme U ee MPUMEHEHHE JUIs pacyeTa JIeKTPUIecKuX moseid. Lnpkysius
HaNpsKEHHOCTH 31eKTpuueckoro nomust. [loreHnuan anekTpuueckoro nojist. JKBUNOTEHIAIbHbBIE
noBepXxHocTU. CBsI3b HAPSHKEHHOCTH U MOTEHIUATIA.

- DNIeKTpUYECcKoe 1oJie AUnois. JIumnoas BO BHEIIHEM 3IeKTprueckoM noje. Iomspusamus Ju3IeKTpUKOB.
OpueHTannoHHBIA 1 Je(opManMOHHbBII MEXaHU3MBI MOJSIPU3AINU. BEKTOp 31IEKTPHYIECKOTO CMEIIEHHS.
Teopema 'aycca 1 SIEKTPOCTATHYECKOTO MO B AUAJIEKTPHUKE. JlManekTpuueckas NpOHUIAEMOCTh
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BEIIEeCTBA. DIIEKTPHIECKOE MOJIC B ONHOPOIHOM JUIIECKTPHKE. DIEKTPETHl M CETHETOIICKTPUKH.
IIee303ddexr.

- [IpoBOAHUKY B 3JIEKTPHYECKOM MOJIE. DIEKTPOCTATUIECKas! 3aUTa. DIEKTPOEMKOCTD IPOBOJIHUKOB H
KOHJICHCATOPOB. DHEPIHsl 3apsHKEHHOTO IPOBOTHHUKA, KOHIEHCATOPA.

- Cuita ToKa, INIOTHOCTB ToKa. Kitaccudeckast Teopust 31€KTPpOIPOBOTHOCTH. Y paBHEHHE HEIIPEPBIBHOCTH IS
IUIOTHOCTH TOKa. 3akoH OMa JuIsi OAHOPOHOTO y4acTKa Lenu. DJIeKTpuieckoe conpoTusienue. CoenHeHue
IPOBOJIHUKOB.

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

PA3AEJI 4. MATHETU3M

OCHOBHBIE BOIIPOCHI, PACCMATPUBAEMBIC B JICKI[HH:

- MarsuTHO€ 1oJie MOCTOSHHBIX MarHUTOB U IIPOBOTHUKOB C TOKOM. 3ak0oH AMmnepa. BekTop MarHUTHO
HHIYKIMA. MarHuTHOE B3aUMO/ICHCTBHE MOCTOSHHBIX TOKOB. Cria Jlopenia. Dddekr Xomna.

- [uxnotpon. 3akoH buo-Casapa-Jlamnaca. TeopeMa o HUPKYISIUU BEKTOPa MAarHUTHOW UHYKITHH,
MIpUMEpHI IPUMEHEHUSI TEOPEMbI. BUXpeBoOl XapaKkTep MarHUTHBIX MOJIEH.

- MarauTssI# otok. Teopema ["aycca mist MarHATHOTO 1o PaboTa o mepeMenieHnto IpOBOTHAIKA C
TOKOM B MarHUTHOM 1oJie. Pamka ¢ TOKOM B OJTHOPOJIHOM M HEOJHOPOJAHOM MarHUTHOM MOJIAX. MarHuTHoe
10JI€ 1 MATHUTHBIN AUINOJIBHBIA MOMEHT KpYroBoro Toka. Hamarauuenue maruetukoB. HanpsikeHHOCTh
MarHUTHOTO T0JIs1. MarauTHas poHunaeMocTh. Kinaccupukarus MaraeTnkoB. @eppoMarHeTusMm.

- SIBnenue snextpomaruutHoi nuHAYKIMK. [IpaBuno Jlenua. 3akon dapazest 37€KTPOMarHUTHON HHIYKIUHU.
Buxpessie Toku (Toxu @yxo). CamonHaykuus. UHIYKTUBHOCTE COJICHOUAA. SIBJIeHNE B3aUMHOM HHAYKITUH.
Tpanchopmartop. DHeprust MAarHUTHOTO MOJISL.

- Cucrema ypaBHeHHH MakcBesula B HHTETpalIbHON Gopme U HU3UUECKUil CMBICT BXOAIINX B Hee
ypaBHEHHH. DJIEKTPOMArHUTHOE TIOJIE.

PA3AEJI 5. KOJIEBAHUA U BOJIHBI. OIITUKA

OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBIE B JIEKIHH:

- [lepnoanueckue nponeccel. 'apmoHndeckne kosebanus. MasTHUKH. Y paBHEHHE KOIEOAHUH U €ro
penienue. AMIUIMTY/1a, 4acToTa U (paza konebanust. DHeprus konebannii. CBoOOHbIE KoneOaHus. DHeprus
KoJyie0aHnH.

[Tpumeps! KosebaTENbHBIX JBIKEHUI Pa3INYHOM (U3UUECKOMN TPUPOJIBL.

CBo0OOIHBIC 3aTyXaroIue Kojaeoanus. XapaKTepUCTHKH 3aTyXaroIuX KOJICOaHUH.

- Brinyxnennslie konebanus. Pezonanc. MexaHHUecKHe U 3JIEKTPUIECKHE aBTOKOJICOaTEIbHBIE CHCTEMBI.
Croxenue konedanuii (6uenust, purypst Jlnccaxy). AHaIN3 ¥ CUHTE3 KOJICOAHHH, TOHSATHE O CIIEKTPe
kone6anuil. CBs3aHHbIE KOJIEOaHMUs.

- BosrHoBOE nBWKeHHMe. [Tn0ockast rapmoHIYecKast BOJIHBI. [IJTMHA BOJIHBI, BOJIHOBOE YUCIIO, (ha30Basi CKOPOCTD.
YpasHenue BosiHbl. OTHOMEPHOE BOJIHOBOE YpaBHEHHE. YIIPYrHe BOJIHBI B ra3ax *KHUJIKOCTAX U TBEPIBIX
Tenax. DJIeMeHThl akycTHKU. DddexT domepa.

- CnexnctBus u3 ypaBHeHU MakcBenna. DnekrpomaraHuTHble BoHbl. OnbiTel ['epra. [kana
3IEeKTPOMArHUTHBIX BOJIH. CKOPOCTh, SHEPT U, MHTEHCUBHOCTh 3JIEKTPOMAarHuTHOM BOIHEL. IToTok
IUTOTHOCTH YHEPTUH BOJHBL.

- NnTepdepenmust BonH. Ctosrune BoaHbl. HTEepdepenmus cseta. OnbiT FOHra. MHTEpdepomeTp
Maiikenscona. UaTepdepeHus B TOHKUX miieHkax. [I[pumeHenne natepdepeHimm.

- [Ipunmun Trotirenca-®penens. Merox 300 @penens. Judpaxius OpeHens Ha TPOCTEHINX Mperpaaax.
Hudpaxius @payrrodepa Ha ogHOi 1 AByX meisix. Judpakunonnas pemetka. ['onorpadus. Audpakums
PEHTIEHOBCKUX JIyuell Ha kpucTannnuecko pemeérke. [Ipunnun Itoiirenca-dpenens. Meron 308 Openens.
Judpaknus Openens Ha npocreimux nperpanax. Jndpaknus @paynrodepa Ha 0HOH 1 ABYX LIEIX.
Judpakunonnas pemerka. ['onorpadus. Judpaxums peHTreHOBCKUX JIydel Ha KpUCTANIMYECKOH penIéTKe.
- ®opMa U CTeNeHb NOJSPU3aLUU MOHOXpOMaTHUecKuX BoJH. [lonydyeHue u aHanu3 TMHEHHO-
HOJSIPU30BAHHOTO cBeTa. 3akoHbI bprocrepa, Mamtoca. JIuneiiHoe aBynydenpenomienue. [Ipoxoxaenue
CBETa uepe3 JHHEHbIe (a30BbIe MIACTHHKYU. VcKyccTBEeHHAs onTHYecKas aHU30Tponua. PoToynpyrocTs.
Bpamenne mockocT nossipu3anuy. JIEKTPOONTHYECKHE U MarHuToonTideckue >3¢dexrsl. Kunkue




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

KpHUCTaJUIBI.
- I[I/ICHepCI/ISI cBera. PazoBas u TpyrnmoBast CKOpOCTH BOJIH. [Tornomienue u paccessHue CBCTa.

PA3JIEJI 6. KBAHTOBAS ®PU3UKA

OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBbIE B JICKIHH:

- TerutoBoe u3nyueHue U JoMuHeceHIUA. CreKTpanbHble XapaKTepUCTUKU TENJIOBOT0 U3ITydeHUs. 3aKOHbI
Kupxroda, Creana-bonpumana u 3akoH cmemenust Buna. AGcomotrHo gepHoe Teno. Popmyna Pemnes-
Jxunca u «yneTpaduoneroBas karactpoday. ['nmoresa kBanToB. @opmyna [Inanka. KBantoBoe 00bsicHEHIE
3aKOHOB TEIIOBOTO M3IIyYEHHS.

- Bremmanit porosddexr, ypaBHeHune DiiHITeitHA. MITynec doToHa. Dddext Komnrona. Jlanenue cBeta.
- KopmyckynsipHO-BOTHOBOH Iyain3M CBeTa. DMIMPUIECKUE 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpaXx.
®dopmyna Banemepa. Monens atoma Tomcona. OnbiTel Pe3epdopaa o paccesauto anbha-dactuil. SaepHas
MoJenb atoMa. Teopus atoma Boopoja o bopy.

- 'unotresa ne bpoitnst. OnbiTel [{pBuccona u Ixepmepa. Judpaxuus mukpouactuy. [IpuHnun
HeomnpeeneHHocTH [ eitzenoepra. BoiHoBast QyHKIHS, €€ CTATUCTHYCCKUI CMBICI U YCIIOBUS, KOTOPBIM OHA
JIOJDKHA YIOBIETBOPATH. Y paBHeHue llpenunrepa.

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

- CrannonapHoe ypaBHenue lllpeannrepa s atoMma Bogopo/a. BoinHOBbIE (GyHKIIMN ¥ KBAHTOBBIE YHCIIA.
[Ipasuna orbopa mis kBaHTOBEIX nepexonoB. OnbIT Lltepra u ['epnaxa. ekt 3eemana. [Ipuanun [Taymu.
[epnoandeckas TabnuIa HIEMEHTOB.

- DJIeMEeHTHI KBAaHTOBOM CTaTHCTHKH: ()epMHUOHBL, 0030HBI. 30HHAS KOHIENIHS TBEPABIX Tl MeTaisl,
JURJIEKTPUKH, TOTYTIPOBOIHUKH (COOCTBEHHBIE U IPUMECHBIE). DIEKTPUUECKUE CBONCTBA TBEPIBIX TEII:
3aBHCHUMOCTh 3JIEKTPOIIPOBOIHOCTH OT TeMIepaTypbl. CBepXIpOBOJUMOCTb.

- ®OTONPOBOAUMOCTE, TIOMUHECIICHIINS TBEPABIX Tel. CIIOHTaHHOE M HHAYIIMPOBAHHOE U3IydeHHE.
OcobeHHOCTH J1a3epHOro u3ny4yeHus. OCHOBHBIE THIIBI JIa3€POB U UX IPUMEHEHHE.

PA3AEJI 7. DU3UKA. ATOMHOI'O A/1PA. DJIEMEHTAPHBIE HACTUILbI

OCHOBHBIE BOIIPOCHI, pacCMaTpUBaeMbIe B JICKIIHNH:

- CocraB aTOMHOTO siipa. XapaKTepUCTHKH sIApa: 3aps]], Macca, 3HEPTHs CBSI3H HYKIOHOB. M30TOIBI.
PagnoaktuBHOCTB. Busibl M 3aKOHBI paJiOaKTHBHOTO W3ITy4eHHUs. SIepHbIe peakuy. 3aKOHbI COXpaHEHUs B
AnepHbIX peakuusx. lenenue suep. Cunres saep. JeTrektupoBanue siaepHbIX u3nydennit. [lonsrue o
JIO3MMETPHUH U 3aIIHTE.

- OCHOBHBIE KJIACCHI AIEMEHTAPHBIX YacTHIl. YacTHIsl M aHTHYACTUIBI. KBapKu, IENTOHBI, YaCTUIIBI —
MEePEeHOCYHMKH B3auMoJieicTBUNA. Bubl QyHIaMeHTaNbHBIX B3aUMOIeHCTBHNA. DBoOIMs BeenenHoit u 3BE3.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

/o

HaumeHnoBaHue 1ab0paTopHBIX paboT / KpaTKoe CofiepKaHue

PA3JIEJI 1. Mexanuka.

B pesynbTate BhIIIOIHEHHS 1a00paTOPHOH paboThl CTYIEHT OyeT 03HAKOMIICH ¢ 3aKOHOMEPHOCTSIMH
PaBHOYCKOPEHHOIO ABHXKECHHUS.

JIP Ne 1 «/M3yueHne paBHOYCKOPEHHOI'O IBUXKEHUS HAa MallluHE ATBYa.

PA3JIEJI 2. TepmoanHaMuKa 1 MOJIEKYJIsipHast (PU3HKA.

B pesynbTate BbINOIHEHHS 1a00paTOPHOH paboThl CTYEHT Oy/IeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMH
azrabaTHOTO Tpolecca.

JIP Ne 11 «Onipenenenre OTHOIICHHUS TETUTOEMKOCTEH Ta3a MetogoM Kiemana-Jlezopmay.

PA3JIEJI 3. DnekTpocTaTuka U OCTOSIHHBIN TOK.
B PE3YIbTATC BBINIOJTHCHUA na60paTopH017I pa6OTI)I CTYACHT 6yI[eT O3HAKOMJICH € 3aKOHOMEPHOCTAMU
QJICKTPOCTATUYCCKOI'O IOJIA.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

JIP Ne 14 «M3y4eHue Tomorpaduu 3EKTPOCTaTHIECKOTO OIS,

PA3EJI 4. MarueTusm.

B pe3ynbTarte BRINOIHEHUS J1aOOPaTOPHOI pabOTHI CTYIEHT OYAET 03HAKOMIICH C 3aKOHOMEPHOCTSIMU
MAarHUTHOTI'O MOJId.

JIP Ne 75 «3yueHne MarHuTHOTO TOJI COJIEHOMIA C TIOMOILBIO TaTYMKa XOJJIay.

PA3JIEJI 5. Konebanus u BoinHbl. OnTHKA.

B pe3ynbTaTe BBIIOTHEHHS J1a00PAaTOPHON pabOTHI CTYISHT OylIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH
3aTyXalomux KoneOaHui B KojebaTeTbHOM KOHTYpeE.

JIP Ne 29 «M3ydeHue 3aTyXarolHX dICKTPOMArHUTHBIX KOJIeOaHHil B KOIeOaTeIbHOM KOHTYPE C TOMOIIBIO
ocumiorpaga.

PA3JIEJI 6. KBanToBas ¢usuka.

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

JIP Ne 138 «M3yuenne BHemHETO poTOdPPeKTa 1 m3MepeHne nocTossHHO [1nankay.

PA3JIEJI 7. ®u3uka aTOMHOTO siipa. DIE€MEHTapHbIE YaCTUIIBI.

B pe3ynprarte BRIOTHEHHUS Ta00paTOPHOH pabOTHI CTYIEHT OYAeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH
CTpOCHUA aTOMaA.

JIP Ne 48 «OmneiT @panka-I'epiay.

[IpakTrueckue 3aHATHS

n/o

Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJICpIKAaHUE

PA3JIEJI 1. Mexanuka

B pe3ynprarte BRIMOTHEHUS MPAKTHYECKOTO 33aHUS CTYICHT OyeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH
KHHEMATHUKHU U JTUHAMHUKH HOCTyHaTeHBHOFO u BpaHlaTeJ'H)HOFO JABUXKCHUS.

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

3amaum u3 pasznena 1 [3].

3amaum u3 paznena 2 [3].

JuHaMuKka BpamaTeTbHOTO IBIKeHH. PaboTa u 3Heprus. 3aKOHBI COXpaHCHUS.

3anaum u3 paznena 3 [3].

PA3JIEJI 2. TepmoaunaMuka u MOJIEKYIsIpHAs pU3HKa

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

T'a3oBbIe 3ak0HBL. MOJICKYIIPHO-KHHETHYECKast Teoprs ra3oB. [IepBoe Havamo TepMOANHAMUKH,
3amaum u3 pasznmena 15 [3].

TepmoauHaMuKa.

3amaum u3 pasznena 16 [3].

PA3JIEJI 3. DnexTpocTaTuka U IOCTOSIHHBIN TOK

B pe3ysbTaTe BHIONHEHUS! IPAKTHYECKOTO 3aJaHusl CTYIEHT OYIeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMH
3IIEKTPOCTATHIECKOTO MOJISL.

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

3anaum u3 pazaena 4 [3].

TIpOBOJHUKH B DJIEKTPHUECKOM MOJIE. DIEKTPUUECKUE KOHIEHCATOPBI.

3amaum u3 pasznena S [3].

PA3EJI 4. MaraeTusm

B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUsl CTYJCHT 6yz(eT O3HAaKOMIJICH € 3aKOHOMECPHOCTAMU
MAar"HuMTHOIO I10JIA, CO31aBacMOro nNoCTOAHHbBIMU MarHuTaMu U IPOBOAHUKAMU C TOKOM.

MaruuTtHoe 107¢ MOCTOSHHBIX MarHUTOB 1 IMMPOBOJHUKOB C TOKOM. 3aKkoH AMnepa. BCKTOp MarHUTHOM




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

WHAYKIMA. MarHuTHOE B3aUMOJICHCTBHE MTOCTOSHHBIX TOKOB. Cria Jlopenma. Dddexr Xomna.
3anmaum u3 paznena 6 [3].

PA3JIEJI 5. Kone6anus u BonHbl. OnTHKA

B pesynbTate BBIOIHEHHS TPAKTHYECKOT0 3a/IaHUs CTYJCHT OYyJIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH
BO3HUKHOBEHHMS M IPOTEKAHUSI MEXaHMYECKHUX U JIEKTPOMArHUTHBIX KoJieOaHUH 1 BOJIH.
MexaHHYeCKHe U IEKTPOMArHUTHBIE KOJIeOaHus. YIIPyrHe BOIHBL DJIEKTPOMArHUTHBIC BOJHEL .
3amaun u3 paszgena 4 [8].

WuaTepdepenmust ceta. Audpaxius ceeta. [lonsgpuzarmms ceera.

3amaun u3 paszgena S [8].

PA3JIEJI 6. KBanToBas ¢usnka

B pesynbTate BBIOTHEHHS TPAKTHYECKOTO 3aIaHUsl CTYCHT OyJIeT 03HAKOMJICH C 3aKOHOMEPHOCTSI MU
KBaHTOBOH NPUPObI CBETA.

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

PA3JIEJI 7. ®u3uka aTOMHOTO siipa. DJIeMEHTapHbIE YACTHUIIbI

B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHT 6y,I[CT O3HAKOMJICH € 3aKOHOMCPHOCTAMU
CTPOCHU aTOMa, A1pa, SJICMCHTAPHBIX YaCTHULI.

DJIEMEHTHI (1)I/IBI/IKI/I ATOMHOT'O g4pa. DJIEMEHTHI (1)I/IBI/IKI/I QJICMCHTAPHBIX YaCTHULI.

3anmaum u3 paznena 7 [8].

4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.

=
=

Bun camocrositensHOM paboTh

[ToaroroBka k 1abopatopHbIM paboTam

IToaroroBka k MPAaKTUYICCKUM 3aHATUAM

IToaroroBka k 3a4CTy

ITonroroBka Kk 3K3aMeHy

Pabora ¢ JICKIIUOHHBIM MaTCpUAJIOM

Pabora c nuteparypoit

CaMocToATeIbHOE U3YYEHHE Pa3AeioB (TeM) TUCHUTUIMHBI(MOIYJIS)

Brimonaenne HayuHo-uccnenoBatenbckoi padotsl (HUPC)

O 0O N| O O &~ W| N| =

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

[EY
o

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.

5. Ilepeyenr wu3gaHui, KOTOpbIE PEKOMEHIYETCS MCIOJb30BaTh IpHU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Ne
n/ | bubnunorpaduueckoe onucanue Mecto noctymna
I
1 | Kypc dusukn: yue6. nocodue mus | https://www.academia-moscow.ru/catalogue/4884/483190/

By30B / Taucus MiBaHOBHA




Tpodumona. — 11-e u3xa., crep.
— M.: U3naTenbCekuii HEHTp
«Axkagemus», 2006. — 560 c.

Cagenbes, 1. B. Kypc o6mieit
¢usuku : yaeObHoe nocodue : B 3
tomax / W. B. CaBenbeB. — 19-e
u3a., crep. — Cankr-IlerepOypr :
Jlanp, 2019 — Tom 1 :
Mexanuka. MonexyisipHas
¢uzuka — 2020. — 436 c. —
ISBN 978-5-8114-5539-3. —
Texcr : anexTponHslii // JIans :
ANEKTPOHHO-OMOIMOTEeUHAS
cucrema. — URL:
https://e.lanbook.com/book/14238
0 (mara obopamenus: 23.04.2021).
— Pexum nocryna: s aBTopus.
II0JIb30BaTEIEH.

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

Cagennes, U. B. Kypc o61eit
¢bu3uky : yaueOHoe mocobue : B 3
tomax / 1. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr :
Jlanp, [6.T.]. — Tom 2 :
DNEKTPUUECTBO U MArHETU3M.
Bomabl. Onrruka — 2019. — 500
c.— ISBN 978-5-8114-3989-8.
— Texkcer : anexkTpoHHsbIit // Jlans :
AJIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/11394
5 (mara obpamenus: 23.04.2021).
— Pexxum moctyna: ans aBTOpu3.
I0JIb30BATEIEH.

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 :
Jlanp, [06.T.]. — Tom 3 :
KBanToBas ontuka. ATomMHas
¢usuka. Pusnka TBEPAOro Tela.
®du3uKa aTOMHOTO fA7Ipa U
aneMeHTapHbIX yacTur — 2019.
— 320 c. — ISBN 978-5-8114-
4598-1. — TekcT : AIEKTPOHHBIN
// JIaHb : 37EKTPOHHO-

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




oubmmoreunas cuctema. — URL:
https://e.lanbook.com/book/12346
3 (mata obpamenwus: 23.04.2021).
— Pexum nocryna: s aBTopus.
M0JIb30BaTENEH.

5 COopHUK 3a/1a4 IO TUCIUTIINHE http://195.245.205.32:8087/jirbis2/books/scanbooks_new/0
"®uzuka" : yuebd. mocodbue mis 1-37822.pdf.

crypentoB UYUT u UCYTD /
T.B. 3axapona, JI.M. Kacumenko,
C.M. Koxkun; Pen. C.M. Kokus ;
MUUT. Kag. "Pusuka-2". - M. :
MMUMUT, 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
dusuxa. Yacts 1. Koncnekr (MHMUT)

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

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

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

9 | Coopuuk 3amau mmo obmiemy Kypey | http://195.245.205.32:8087/jirbis2/books/scanbooks_new/8
¢usuky : yue. mocodue s 5-1992.pdf

BTY30B / B.C. BosibKkeHIITEHH. -
11-e u3x., nepepab. - M. : Hayxka.
I'n. pen. ¢pus.-mar. aur., 1985. -
384 c.

10 | C6opuuk 3amau o Kypey ¢uzuxu | http://library.miit.ru
C peLIeHUsSIMH : yueOHOe 1mocodue
g By30B / T. . Tpopumosna . —
M. : AGpuc, 2012 . - 591 c.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJb30BAThCS IIPH
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

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

Enunas KOJUIEKIIMS U (HPOBBIX o0Opa3oBaTeIbHBIX pecypcoB
(http://window.edu.ru);

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

Caitt  (MaTepHer-goctynn) www.i-eXam.fu — cucrteMa TeCTUPOBaHUS



«DenepanbHbIN 3K3aMeH B cepe npodeccuoHanbHoro oopazosanus» (OGII10)

7. IlepedyeHb  JMIICH3BMOHHOTO M  CBOOOJHO  PacHpOCTPaHSIEMOTO
MpOrpaMMHOT0 OOECIeYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJIs OCBOCHHMS JUCITUTIIIUHBI (MOIYJIs).

Onepannonnas cucreMa Windows

[Iporpammsi:

Microsoft Office

Z0O0M,

MS Teams,

Discord,

[TonckoBBIE CUCTEMBI

Skype

TecToBbIE TPOrPAMMBI:

ABToMatuzupoBanHas cuctema tectupoBanus (ACT),

Kadenpanshas TectoBas nmporpamma

Pazpabotannbie 1 mpruoOpeTEHHbBIE TPOTPpaMMHbIE (00yUYaroIue) CUCTEMBI:

«OtkpsiTasg actpoHomus» PusznkoHRedShift,

«Buneo3zanaunuk no ¢puszuke» A.M. Gumiman u ap.,

«®Dusnka B KO,

«Ypoxku puzuku Kupmina u Medbonusi»,

«JIaboparopubie pabOThI 110 GHUBHKEY,

«Bcs ¢puzukay MynbTUMenuitHas SHITUKIOTICINS,

«Duznka. MynsTuMenniiabiii Kype» Pyccobut-M,

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

«OtkpsiTasg puzuka» C.M. Kozeun,

«Bupryanenbiit npaktukym o ¢usuke» OO0 «ODU3MKOH»,

NnmrocTpatuBHBI MaTepuan Mo Kypcy oOmied ¢Gu3nku, pa3paOoTaHHBIN
COTpYIHHUKAMU Ka(eaphl,

DnexkTpoHHas OnbauoTeka Kadenpsl,

Bupaeoteka kadenpsi.

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO TIPOIlecca Mo AUCIUILTAHE (MOIYITIO).

Opranmzarusi pabo4ero MecTta CTyJIeHTa B YHHBEPCHUTETE (TeMIEpaTypHBIN
pEeXUM, CpEeAHss IJIOIAab, MPUXOAIIASACA Ha YEJIOBEKa B yueOHOW ayauTopuw,
BPEMEHHON pEXUM pabOThl, OCBEIIEHHOCTh pabOYero MecTa) periiaMeHTUPYIOTCS
coorBercTBytomiumMu  CanlluHamu,  cobmomenne  TpeGoBaHUM  KOTOPBIX



KOHTPOJIUPYETCS aAMUHUCTpaIuel ydeOHOTOo 3aBeneHus. Kpome Toro, Kaxmbiid
CEMECTp Iepea HayajioM paboThl B YYEOHBIX JIaOOpaTOpUSIX MPOBOIUTCS
WHCTPYKTQX CTYJIEHTOB MO TEXHHUKE O€30MaCHOCTH, CTYACHTHI HE JOIMYCKAIOTCS K
3aHATUAM, TIOKa HE O3HAKOMSATCS C HHCTPYKIIMEH W HE IOCTaBIT MNOANHUCH B
COOTBETCTBYIOIIEH BEAOMOCTH.

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

JUtsi ceMHHApOB: KOMITBIOTEPHBIN Kjacc (JOKanbHas ceThb, coctosmas u3 30
pabounx CTaHIUM, cepBepa, KOMIIbIOTEpa MPEnoaaBarelis), MHTEPAKTUBHAS IOCKA U
CBS3b C ayAMOBU3YAIbHBIM KOMILJIEKCOM, BBIXOJ B IHTEpHET.

Jlist mpoBeieHusl 1ab0paTOPHBIX pabOT: KOMILUIEKC AJIEKTPOU3MEPUTEIbHBIX
busnueckux mpuOOPOB; JTabOpaTOPHBIE YCTAHOBKM TEMATHUYECKOTO HA3HAYCHUS,
COOTBETCTBYIOIIME J1TA0OpaTOpHOMY TMpakTukymy. JlabopaTtopHbie pabOTHI MO
nucuuIuinHe «Pu3nKa» NpoBOJATCS B CIIEHHATIBHO 000PYIOBaHHBIX JTa0OPATOPUSIX
C IPUMEHEHUEM HEOOXOJUMBIX CPEJCTB 00yUYeHHUs: JTabOpaTOPHOro 000pyAOBaHUS,
o0pa31oB 1Ji1 UCCIEAOBAHUN, METOAMYECKUX MOCOOUM, KOMIbIOTEPHBIX CPEIICTB
00pabOTKU Pe3ybTaTOB U3MEPECHUM.

[Ipu BbIOJIHEHUH  JTAOOPATOPHBIX  pabOT  MPOBOJISATCS:  MOATOTOBKA
o0opyZ0BaHUsl U MPUOOPOB K paboTe, N3yuYeHHE METOJMKH BBIMOJHEHUSI pabOTHhI,
BOCIIPOU3BEJCHUE H3Yy4YaeMOTO SBJICHUS, HW3MEPEHUE BEIUYMH, OMPEICIICHHUE
COOTBETCTBYIOIIMX XapaKTEPUCTUK M TOKazaTejaed, oOpadoTka JaHHBIX M HX
aHanu3, 00001eHre 1 00padoTKa Pe3yIbTaTOB.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auet B 1 cemectpe.
DK3aMmeH BO 2, 3 ceMecTpax.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHoYHbIE MaTepualibl, TPUMEHSIEMbIE MPHU MPOBEACHUU MPOMEKYTOUHOU
aTTecTalllH, pa3pabdaThIBalOTCA B COOTBETCTBUHU C JIOKAIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

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

CoracoBaHo:

3aBenyromuii kaheapont Y TbullC
3aBenyromuii kadeaport Ousnka

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

A.N. Aunpees

C.I1. BakyneHko
H.B. brixos

H.A. AunpusiHoBa



