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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

OCHOBHOU 1eNbI0 HU3y4YEHUS Y4YEOHOW MUCHMIUIMHBI «Du3nKay SBISETCS
dbopmupoBaHre Y 00yYarOIIETOCsI KOMIETSHITUH 11 HAYYHO-HCCIICIOBATEIHCKOM
NEeSTeTLHOCTH:

- 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
WX pe3yJIbTaTOB.

- TIPOBEJCHHWE BBIYHCIHUTEIBHBIX JKCIIEPUMEHTOB C HCIOJB30BaHUEM
CTaHAAPTHBIX MPOTPAMMHBIX CPE/ICTB;

3amaun AUCIUIUIUHBL:

- CUCTEMaTU3UPOBATh U YIIIyOUTh MOHUMaHUE (PYHIaMEHTaJbHBIX 3aKOHOB
(GU3UKK; TIO3HAKOMUTH C COBPEMEHHBIMH TMPEACTaBICHUSIMU O COCTOSHUU
BEIIECTBA B AKCTPEMAJIbHBIX YCIOBUSIX; OTPA3UTh JOCTHKEHUS HayKu 20-T0 BEKa;

- pacHMpuUTh TPEJCTABICHUE CTYIECHTOB 00 SKCIEPUMEHTAILHOM METOIE
MO3HAaHUS B (U3HMKE, O POJU W MecTe (YyHIAMEHTAIBHOTO SKCIEPHMEHTA B
CTaHOBJICHUH (PU3NYECKOTO 3HAHMS, O B3aUMOCBSI3H TCOPUH M SKCTICPUMECHTA,

- - pa3BUTh OOIIHME MPHEMBI MHTCILICKTYATbHOW (B TOM YHCIIE aHATMTHKO-
CUHTETUYECKON) ¥ TPaKTUYECKOW (B TOM 4YHCJIE HKCIEPUMEHTAIHLHOM)
NEATECIbHOCTH, COBEPIIEHCTBOBATh OOIeydYeOHbIe yMEHHUs: padboTath CoO
CpeACTBaMHU uHbopMaIu (yueOHoI JUTEPaTypOu, MPOTrPaMMHO-
MearOTHIECKUMHU CPEICTBAMU, CPEJICTBAMH TUCTAHIIMOHHOTO 00pa30BaHUs).

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHHS N0 JUCHUILUIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMMbl (KOMITETCHIIUIM) B PE3yJIbTaTe O0yUCHHUS 10 AUCIUIUIUHE (MOTYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXXEHEPHBIE 3a7aud B MpodeccuoHaabHOM
NEATEIBHOCTH C UCTIOIb30BAaHUEM METO/I0B ECTECTBEHHBIX HAYK, MATEMATUYECKOTO
aHav3a U MOJICJIUPOBAHMUSL.

OO0yueHnue 1Mo qUCIUIUTHHE (MOJTYIIIO) TPEIoIaraeT, 4To 1Mo ero pe3yabTaTaM
oOyyaromuiicst Oyer:

3HATD:
METO/Ibl €CTECTBEHHBIX HAayK, MATEMAaTUYECKOTO aHaJIKu3a U MOJICJIMPOBAHMUS.

YMmeTh:



peliath HWHXEHEpHbIE 3a7aud B MNPOPECCHOHATBHOM JESATENIbHOCTH C
UCIIOIb30BAHUEM METOJOB €CTECTBEHHBIX HAyK, MaTeMaTH4YeCKOrO0 aHalh3a U
MOJEIIUPOBAHUS.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias TpyA0eMKOCTb JTUCIUIUIMHBI (MOTYJIA).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 9 3.e. (324
aKaJeMHYEeCKuX Jaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOyyarolmuxcss € MEeJarori4eckKuMu  pabOTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBUSIX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KommnuectBo yacos
Tun yaeOHbIX 3aHATHI Beero Cemectp
Nel | Ne2 | Ne3
KonrtaktHas paboTa mpu npoBeeHIH yUeOHBIX 3aHATHH (BCETO): 184 56 56 72
B tom uucane:
3aHATHS JIEKIIMOHHOTO TUIIA 96 32 32 32
3aHATHS CEMUHAPCKOTO TUMA 88 24 24 40

3.3. O06beM muCHUIUIMHBI (MOIyYJisA) B (OpMEe CaMOCTOSITENIbHONW padOThI
oOydJaroruxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIIMXCA C
neAarornyecKuMu pabOTHUKAMU U (WJTH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHON MpOTrpaMMbl HAa HWHBIX YCIOBHUSX, TPU TNPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalu cocrapiisger 140 akageMuyeckux yaca (0OB).

3.4. Ilpu 0Oy4yeHHnU o MHAMBUAYAIBHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE [IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peain30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITENIPHON padOThl 00yJaromuxcs, a Takxe B popme
KOHTaKTHOM pabOThl 00yYarolIUXCsl ¢ MEAarorHuecKuMu pabOTHUKaMHU U (WIJIH)
JUIAMH, TIPUBJIEKAaEMbIMH K peaiu3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOZYJIS).

4.1. 3aHATHS JIEKIIMOHHOI'O TUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

PA3AEJT 1. MEXAHUKA

OCHOBHBIE BOIIPOCHI, PACCMATPUBAEMBbIE B JICKIIH:

- [Ipeamer u 3anaun Guzuky.

- KunemaTuka: OCHOBHBIC TOHSTHUS.

- JIBm>keHue 1o mpsiMoil: ckopocTs, yckopenue. Kpusonuneitnoe nsuxenue. HopmansHoe u
TaHTeHIMAJIbHOE YCKOPCHHUE.

- KunemaTHKa BpalaTeabHOTO IBHKEHUS: YIIIOBas CKOPOCTh M YTJIIOBOE YCKOPEHUE, UX CBS3b C IMHEHHOU
CKOpPOCTBIO 1 YCKOPEHHEM.

MuepuuaneHble cucTeMBI OTCUETa U NepBbIi 3ak0H HploToHa. BTopoii 3akon HetoToHa. Macca, umnysc,
cuna. LleHTp Macc cucTeMbl MaTepHAIbHBIX TOUEK. Y paBHEHUE ABM)KECHUSI MaTepUaIbHOU TOUkU. Tperuit
3akoH HproToHa. 3aKOH COXpaHEHHs UMITyJIbca. 3aKOH BecemupHoro taroreHust. CHITbI COPOTHBICHUS.

- JluHaMuKa BpaIlaTeNnbHOTO JBIKEHHS.

- MOMEHT cuIiIbl; MOMEHT HHEPIMU; MOMEHT umirynbca. Teopema Illteitnepa. OCHOBHOI 3aKOH AMHAMHUKHI
BpalaTeIbHOTO JIBHKEHUS B CIIydae CUCTEMBI TOUYEK U B ClTydae TBEPJIOTO

- Pabora nepemenHoi cuibl. MomHoCTh. KnHeTHYEeCKast SHEpTryA Tella MPH OCTYNaTeIbHOM JIBIKCHUH.
Kunernueckast sHeprus Tena npH BpamaTeabHoM aBrmxeHuu. [lone cui. KorcepBatuBHbie
HEKOHCEPBAaTUBHBIE CHJIBI, TpUMepbl. [loTeHnanbHas sHeprus. [loTeHuanbHast YHEPTHSA B TOJIE CHIT
TSDKECTH, TOTCHIUATIbHAS SHEPTUS YIPYTO Ne()OpMUPOBAHHON NPYKHUHBI. 3aKOH COXPaHEHHS TIOJTHOH
MEXaHUYECKOW PHEPIUU B MOJIE€ MOTCHIUANBHBIX CHII. 3aKOH BCEeMHUpHOrO TiAroreHus. [leppas, BTopas u
TPEThsI KOCMUYECKHE CKOPOCTH.

- Yopyrue HanpsokeHus U nedopMarui B TBepaoM Tere. 3akoH ['yka. Monyns Onra. Koaddumment
[Tyaccona. O0uiue cBoiicTBa XUAKOCTEH 1 ra30B. CTalMOHAPHOE TECYCHUE UI€ATBHON JKUIKOCTH.
YpaBHEHUE HENIPEPBIBHOCTU. Y paBHeHUE bepHyu.

- [IpuHUMD OTHOCUTENBEHOCTH U NpeoOpazoBanus [anwies. JkcrepuMeHTanbHble 000CHOBaHHMS
cneruanbHoi Teopun otHOCUTENbHOCTH (CTO). IToctynatsl CTO. OTHOCHTENEHOCTh OJHOBPEMEHHOCTH U
npeobpaszoBanust Jlopenna. CokpainieHue JITUHBI 1 3aMeAJICHHE BPEMEHH B ABIDKYIIHXCS] CHCTEMAaX
orcyera. PensTuBuCTCKUI UMITyIbc. B3auMOCBSA3b MacChl M DHEPTUH.

PA3AEJ 2. TEPMOJVUHAMUKA U MOJIEKVYJISAPHAA ®U3UKA

OCHOBHBIE BOIIPOCHI, pacCMaTpUBaeMbIE B JICKIIHH:

- MonekynspHas ¢usuka. VineanpHbIH ra3. YpaBHEHHE COCTOSIHAS HIICATLHOTO Ta3a. 130XOpHEIH,
n300apHbIii, ©30TEePMUYECKHI TIpoliecchl. PeanbHblii ra3. YpaBHenne Ban-nep-Baanbca. OcHoBHOE
ypasaenne MKT. Pacnipenenenne MaxkcBeia MOJIEKYIT HEAIBHOTO rasa o ckopoctsaM. OnbiT LTepHa.
Bapomerpuueckas popmyna. Paciipenenenne bonsimana. Cpequsist uyinHa cBoOOOIHOTO Ipodera MoJeKyI.
SIBneHus nepeHoca (TemIonpoBOAHOCTb, TP (Y3usl, BHYTPEHHEE TPEHHE).

- BuyTpennss sHeprus rasa u ee usMmeHenue. lleppoe Hauano TepMOJUHAMUKH. Y paBHeHUe Maliepa.
MornekynspHO-KHHETHYECKAs! TEOPHS TEINIOEMKOCTH. CBSI3b TEINIOEMKOCTH C YHCIIOM CTEIEHEH CBOOOIBI
MOJIeKyJ ra3a. AnuabarHsli mpouecc. [losmrponnsie npoueccsl. [IpeodpazoBanue TEIUIOTH B
MexaHn4ecKyto paboty. Termosbie Manmnbl. Luxin KapHo u ero k03¢ ¢HUnneHT 1mojie3Horo JelCTBHSI.

- OMnupuyeckas TeMreparypHas mkana. TepMoauHaMU4ecKoe paBHOBECHE U TEMIIEPaTypa.
KBasucrarnueckne rnporeccsl. Y paBHEHHE COCTOSIHUS B TepMoanHaMuke. OOpaTiMble 1 HeoOpaTHMbIe
TIPOIIECCHI.

Bropoe Hauano repmoauHamMuku. DHTponHsl. CTaTHCTUIECKOE TOJKOBAHUE SHTPOIIUH.

PA3JIEJI 3. DJIEKTPOCTATHUKA Y TIOCTOSIHHBIM TOK

OCHOBHBIE BOIIPOCHI, PACCMAaTPHUBAEMBIE B JICKIIHH:

- 3axon Kynona. HanpsxeHHOCTB anekTpoctaTuueckoro nomus. Cunossle muHUM. [IpuHIun cynepnosunuu.
Teopema "aycca B nHTErpanbHO# (opMe U ee MPUMEHEHHUE JUIS pacyeTa JIEKTPUUECKHX MOJIeH.
Hupxynsuus HanpsLKEHHOCTH AeKTpHuecKoro nomust. [loreHnuan anekTpuueckoro nos.
OKBUIOTEHIUANIbHBIE TOBEPXHOCTH. CBA3b HANPSXKEHHOCTU U NOTEHIIMANA.

- DNeKTpUYeCcKoe moJie Aunois. JIumnoas BO BHEIIHEM 3IeKTpHueckoM noje. Iomspusamus Ju3IeKTpUKOB.
OpueHTannoHHBIA 1 e opManNOHHbBII MEXaHN3MBI OSIPHU3AUN. BEKTOp 3IEKTPHUECKOTO CMEIICHUS.
Teopema 'aycca 11 3IEKTPOCTATHIECKOTO TOJMS B TU3JIEKTPUKE. JM3NIeKTpHIeCcKast MPOHHLIAEMOCTh
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BEIIECTBA. DIIEKTPHIECKOE MOJIC B ONHOPOIHOM JUIJICKTPHKE. DIEKTPETHl M CETHETOIICKTPUKH.
IIee303ddexr.

- [IpoBOAHUKY B 3JIEKTPUYECKOM I0JIE. DIEKTPOCTATHYECKAs 3alUTa. DIEKTPOEMKOCTD TPOBOAHUKOB
KOHJICHCATOPOB. DHEPIHsl 3apsHKEHHOTO IPOBOTHUKA, KOHJIEHCATOPA.

- Cuiia ToKa, INIOTHOCTB ToKa. Kitaccuueckasi Teopust 3J€KTpONpPOBOTHOCTH. Y paBHEHHE HETTPEPHIBHOCTH
JUIS IIOTHOCTH TOKa. 3akoH OMa Jy1sl OTHOPO/IHOTO YYacTKa IeMH. DIIEKTPUUECKOe COTPOTHUBIICHHE.
CoenuHeHNE TIPOBOTHUKOB.

- 3akon Oma B nuddepennnansuoit popme. 3akoH [xoymst-Jlerna. 3akon Bunemana-®paniia.
ONeKTPOABIDKYIAst CHIa HCTOYHUKA TOKa. 3akoH OMa JUIsl HEOHOPOIHOTO y4yacTKa end. [Ipasma
Kupxroda. DiexTprdyeckuil TOK B BAKyyMe, Ta3e, )KUIKOCTH H TBEPAOM Telle.

PA3AEJT 4. MATHETU3M

OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBIC B JICKI[HH:

- MarsuTHO€ 1oJie MOCTOSHHBIX MarHUTOB U ITPOBOHUKOB C TOKOM. 3ak0oH AMmnepa. BekTop MarHUTHO
HHIYKIMA. MarHuTHOE B3aUMO/ICHCTBUE MOCTOSHHBIX TOKOB. Cuia Jlopenia. Dddexr Xomna.

- [luxnotpon. 3akoH buo-Casapa-Jlannaca. TeopeMa o HUPKYISIUU BEKTOPa MAarHUTHOW UHIYKITHH,
HIpHUMeEpBI IPUMEHEHH TEOPEMBL. BUXpeBOI XapakTep MarHUTHBIX HOJEH.

- MarauTHsbI# oTOK. Teopema ["aycca st MarHuTHOTO 1ojisl. PaboTa 1o mepemMenieHuro MpoBOAHUKA C
TOKOM B MarHUTHOM HoJje. PaMka ¢ TOKOM B OZHOPOJHOM M HEOJHOPOAHOM MarHUTHOM IOJIAX.
MarHuTHO€ 1oJie ¥ MarHUTHBII JUIIOJIBHBIA MOMEHT KPYroBOro Toka. HamMarHuueHre MarHeTHKOB.
HanpspkeHHOCTh MarHUTHOTO 1OJIs1. MarHuTHas npoHMaeMocTh. Kiaccndukamnys MarHeTHKOB.
DeppoMarHeTH3M.

- SIBnenue anexkrpomarHuTHOM nHAyKIuu. [1paBuio Jlenna. 3akon ®@apaznes 31eKTpOMarHUTHON
uHAYKIH. Buxpessle Toku (Toku @yko). Camonnaykiust. MTHIyKTUBHOCT COJICHOHA. SIBIICHHE
B3aUMHOU MHAYKUMHU. TpaHcdopmarop. DHEprust MAarHUTHOTO TOJIS.

- Cucrema ypaBHeHMH MakcBesula B HHTETpalIbHON opMe U (PU3MUECKUI CMBICH BXOASIIUX B HEE
ypaBHEHHH. DJIEKTPOMArHUTHOE TIOJIE.

PA3JAEJI 5. KOJIEBAHUA U BOJIHBI. OIITUKA

OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBIE B JIEKIHH:

- [lepunoanueckue nponeccel. I'apmoHnyeckne kosebanus. MasTHUKH. Y paBHeHHE KojeOaHui u ero
penienne. AMIUIMTY 12, 9acToTa U (hasa kosebanus. DHeprus konebanuii. CBoOOaHbIE KoneOaHus. DHEprust
Kose0aHui.

[Tpumeps! KosedaTENbHBIX JBIKEHUI Pa3INYHOI (U3UUECKOMN ITPUPOJIBL.

CBo0OOIHBIC 3aTyXaoIUe Konebanus. XapaKTePUCTUKH 3aTyXarOIIUX KOJIeOaHu.

- Breinyxnennsle konebanus. Pezonanc. MexaHHuecKue U 3JEKTPUIECKHE aBTOKOJIEOaTEIbHBIE CHCTEMBI.
Croxenue konedanuii (6uenust, Gpurypst Jlnccaxy). AHaIN3 ¥ CUHTE3 KOJICOAHHH, TOHSATHE O CIIEKTPe
KosreOannil. CBsI3aHHBIC KOJICOAHMS.

- BostHoBOE nBMkeHwme. [Tnockas rapMoHMYecKast BOJHBL. J[IMHA BOJIHBI, BOJIHOBOE YHCIIO, (ha30Bast
CKOpOCTb. YpaBHeHHE BOJHBL. OTHOMEPHOE BOJIHOBOE YpaBHEHHUE. YIIPYrHe BOJIHBI B ra3ax *KHUIKOCTIX U
TBEPABIX TesaxX. DIeMeHTHl akycTHkH. Dddekt Jorurepa.

- CnexnctBus u3 ypaBHeHHH MakcBeina. QnexkrpomarHutHsle BonHbl. OnbiTel ['epra. [kana
AIIEKTPOMArHUTHBIX BOJTH. CKOPOCTB, SHEPTHsI, HHTEHCUBHOCTH IEKTPOMArHUTHOM BOMHEL IToToK
IUTOTHOCTH YHEPTUH BOJHBL.

- NnTepdepenmust BonH. Ctosrune BoaHbl. HTEepdepenmus cBeta. OnbiT FOHTa. MHTEpdepomeTp
Maiikenscona. UHTepdepeHIus B TOHKHUX TUIeHKax. [I[puMeHeHne naTepQepeHIinm.

- [Ipunmun Trotirenca-®penens. Merox 300 @penens. Judpaxius OpeHens Ha IPOCTEHINX Mperpaaax.
Hudpaknus @paynrodepa Ha oo 1 AByX wwensx. Judpaxunonnas pemerka. ['onorpadus. Andpaknus
PEHTIEHOBCKUX JIyuell Ha kpucTannnueckoi pemérke. [Ipunnun I'tolirenca-dpenens. Meron 30H
Openens. Audpakuus Openens Ha npocreimux nperpangax. Audpakius @paynrodepa Ha ogHON U ABYX
mensix. Judpaxuuonnas pererka. 'onorpadus. Andpakius peHTTeHOBCKHX JIydeil Ha KpUCTaUTMUECKOM
peLETKeE.

- ®opMa 1 CTENEHb MOJIAPU3ALNN MOHOXPOMATHYECKUX BOJH. [lorydeHne u aHann3 NMHENHHO-
MOJIIPU30BaHHOTO cBeTa. 3akoHbI bproctepa, Mantoca. JIuneiHoe nBynydenpenomiuenue. [Ipoxoxaenne
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CBETa yepes JHHEHHbIE (a30BbIe IACTHHKHU. VcKyccTBEeHHAs onTHYecKas aHU30Tponua. PoToynpyrocTs.
Bpairenue miockocT nossipu3anuy. JIIEKTPOONTHYECKHE U MarHuToontiudeckue 3¢ extol. XKnunkue
KPHCTAJLIBI.

- Qucnepcus ceeta. dazoBas U rpynnoBas CKOpocTH BoiH. IlornomieHue u paccesHue CBETA.

PA3JIEJI 6. KBAHTOBAS ®PU3UKA

OCHOBHBIE BOIIPOCHI, pACCMAaTPUBAEMBbIE B JICKIIHH:

- TermoBoe w3my4eHue 1 TFOMuHECHeHIUs. CIEeKTpanbHbIE XapaKTEPUCTHKU TEIIOBOTO U3ITyUCHUSI.
3axons! Kupxroda, Credana-bonbiivana u 3axkoH cmenienns Buaa. A6comoTHO yepHOe Teno. Popmyna
Penes-Jl>unca u «ynasTpaduonerosas katactpogay. 'mnoresa kBantoB. @opmyia [Tnanka. Kaatooe
00BACHEHHE 3aKOHOB TEIIOBOTO M3ITy4EHHUS.

- Buemrnuii potoaddext, ypaBuenue Ditniureiina. Ummyisc ¢potona. dpdexr Komnrona. [lapnenue
cBeTa.

- KopnyckymsipHo-BOJTHOBOI Tyanau3M cBeTa. OMIUPUUECKHUE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
®dopmyna Banemepa. Mogens atoma Tomcona. OnbiThl Pesepdopaa mo paccesHuio anbda-gacTuil.
SAnepHas moaens aroMa. Teopus aroma Bogopoza no bopy.

- l'mmotesa ne bpotnst. OnbrTe! [pBuccona u Jxxepmepa. dudpakmus mukpodactutl. [TpuHImm
HeonpeneneHHocTH I eitsenOepra. BomHoBast GyHKIMSA, €€ CTATHCTUYECKUI CMBICI U YCJIOBHS, KOTOPBIM
OHa JIOJDKHA YIOBIETBOPATH. Y paBHeHue llIpenunrepa.

- KBanToBast yactuiia B 0THOMEPHOH MOTEHIMATbHOM siMe. O THOMEPHBIN IOTCHIMANBHBIA IOPOT U Oapbep.
TynnensHbIH 3¢ dekt. KBaHTOBBII rapMOHHYIECKHNA OCIIUILIISTOP.

- CrannonapHoe ypaBHenue lllpeaunrepa 1t atoma Bogopoa. BoaHoBbIe (GyHKIIMN 1 KBAaHTOBBIE YHCIIA.
[MpaBuna or6opa Juist KBaHTOBBIX nepexonoB. OnwiT LlTepHa u ['epnaxa. Dpdexr 3eemana. [Ipuniun
[Maynu. ITepuoguueckas TabIUIA DIICMEHTOB.

- DJIeMeHTBI KBAaHTOBOI CTaTUCTUKK: (DepPMHOHBI, 0030HBI. 30HHAS! KOHIIEIIMS TBEPIBIX Tel. MeTabl,
JTURJIEKTPUKH, ITOTYTIPOBOIHUKH (COOCTBEHHBIE U IPUMECHBIE). DJIEKTPHUECKUE CBOMCTBA TBEPABIX TET:
3aBHCHUMOCThH 3JIEKTPOIIPOBOIHOCTH OT TeMIepaTypbl. CBepXIpPOBOJUMOCTb.

- ®OTONPOBOIUMOCTS, TIOMUHECHEHINS TBEPABIX Tell. CIIOHTaHHOE ¥ MHAYLIMPOBAaHHOE U3ITy4eHHE.
OcobeHHOCTH Na3epHOTro U3irydeHusi. OCHOBHBIE THIIBI JIa3€POB M NX IPHUMEHEHHE.

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

OcHOBHBIE BONIPOCHI, pACCMaTPUBAEMBIE B JIEKIIMHU:

- CocTaB aTOMHOTO si/jpa. XapaKTepUCTUKH SApa: 3apsij, Macca, SHEPTHUs CBSA3H HYKIOHOB. M30TOMBI.
PannoakTuBHOCTE. BUIBI ¥ 3aKOHBI PAIMOAKTUBHOTO M3JIy4YeHUS. SIIepHbIE peakiui. 3aKOHbI COXPaHEHHSI
B sIZIEpHBIX peaknusax. Jenenue siuep. Cunres suep. [JeTekTupoBanue siaepHbIX uanyuenuid. [Torstue o
JIO3UMETPUH U 3aIIHTE.

- OCHOBHBI€ KJIACCHI AJIEMEHTAPHBIX YaCTHIl. YacTUIIBI M aHTHYACTHUIIBI. KBapKu, JIEITOHBI, YaCTHIIBI —
MEPEHOCYHKH B3anMoIeiicTBHI. BUbl (yHIaMEHTAIFHBIX B3aMMOICHCTBHIA. DBOIOINS BeeneHHoW 1
3BE3.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

o/m

HanmenoBanme mabopaTopHbIX paboT / KpaTKoe coiepkaHue

PA3JIEJI 1. Mexanuka.

B pesynprarte BRIIOTHEHHUS T1a60paTOPHOI paboTHI CTYICHT OyAeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMHU
PaBHOYCKOPEHHOTI'O IBM>KEHHUS.

JIP Ne 1 «M3y4yeHne paBHOYCKOPEHHOI'O IBUKEHUS Ha MalluHe ATBYZa».

PA3JIEJI 2. TepMoauHaMuKa ¥ MOJIEKYIsIpHAsT (U3HKA.
B PE3YIbTATC BBINIOJHCHUSA na6opaTopH0ﬁ pa6OTI)I CTYACHT 6yZICT O3HAKOMJICH C 3aKOHOMEPHOCTAMU




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

aanabaTHOTO TpoIIecca.
JIP Ne 11 «Omnpenienenue oTHOIIEHHs TEINIOEMKOCTeH Taza MmetoaoM Kiemana-Jlesopmay.

PA3JIEJI 3. DnekTpocTaTuka U IOCTOSIHHBIN TOK.

B PE3YIbTATC BBINIOJTHCHUSA na60paTopH017I pa6OTI)I CTYACHT 6yz[eT O3HAKOMJICH C 3aKOHOMEPHOCTAMU
QJICKTPOCTATUYCCKOI'O IMOJIA.

JIP Ne 14 «M3y4eHune Tomorpaduu 3MEKTPOCTaATHIECKOTO OIS,

PA3/IEJI 4. MarueTtusm.

B pesynprarte BRIIOTHEHUS Ta00paTOPHOI paboTHI CTYICHT OyAeT 03HAKOMIICH ¢ 3aKOHOMEPHOCTSIMHU
MarHUTHOTO TIOJIA.

JIP Ne 75 «M3yueHne MarHuTHOTO TOJIS COJIEHOM 1A C TIOMOIIBIO TaTYrKa XOJiay.

PA3JIEJI 5. Kone6anus u BoHbL. OnTHKA.

B pesynbraTe BhINONHEHHS Ta00paTOPHOM pabOThI CTYACHT OyAET 03HAKOMIICH C 3aKOHOMEPHOCTAMHU
3aTyXaloluX KojiebaHuil B kojebaTebHOM KOHTYpE.

JIP Ne 29 «M3y4eHne 3aTyXaloUIMX dJICKTPOMAarHUTHRIX KOJICOaHUH B KOJIe0aTeIbHOM KOHTYPE C IIOMOIIIBIO

ocrutorpada.

PA3JIEJI 6. KBanToBas pusuka.

B pe3ynbpTaTe BBIIOIHEHMS Ja00PATOPHOM pabOTHI CTYIEHT OylIeT 03HAKOMIICH C 3aKOHOMEPHOCTAMH
BHeIHero GoTtorddexra.

JIP Ne 138 «M3yuenue BHemHero Gporodddexra u usMepeHue nocrosiuuo [1nankay.

PA3JIEJI 7. ®u3uka aTOMHOTO si/ipa. DJIeMEHTApHbIE YaCTHUIIbI.

B pesynbraTe BHIMONHEHHS Ja00pAaTOPHOM pabOThI CTYJACHT OyIET O3HAKOMIICH C 3aKOHOMEPHOCTSIMHU
CTPOCHU aTOMA.

JIP Ne 48 «OmnbiT ®panka-I'epuay.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

PA3JIEJI 1. Mexanuka

B pe3ynbrare BHIMOTHEHHUS MPAKTUYECKOTO 3a/1aHUs CTYJEHT OyIeT O3HAKOMIIEH C 3aKOHOMEPHOCTSAMU
KMHEMATHKH ¥ TUHAMUKH TOCTYATeIbHOTO U BPAIaTeIbHOTO IBHKCHUS.

KunemaTrka mocTynaTeIsHOTO M BpalaTeIbHOTO IBMKCHUS. JJUHaAMUKa TIOCTYIATeIhHOTO IBHKCHUS.
3akonsl HeroToHAa.

3anaum u3 paznena 1 [3].

3anaum u3 paznena 2 [3].

JluHamuKa BpamaTebHOTO ABMKEHUs. PaboTa u sHeprus. 3aKOHBI COXPaHESHHUS.

3amaum u3 pasznena 3 [3].

PA3JIEJI 2. TepmoanHaMuKka 1 MOJIEKYJIsipHast GU3HKa

B pesynbTaTe BBIIOIHEHUS IPAKTHYECKOTO 3aJaHus CTYIEHT OyJeT 03HAKOMJICH C 3aKOHOMEPHOCTSIMU
OCHOBHBIX 3aKOHOB MOJIEKYJISIPHO-KHUHETHYECKOH TEOPUH T'a30B.

I"a3oBbIe 3aKOHBL. MoONEKyIIpHO-KHHETHYECKast TeOpHs ra3oB. [lepBoe Havyano TepMOIMHAMUKHY,
3anaum u3 paznena 15 [3].

TepmoauHamMuka.

3anaum u3 paznena 16 [3].

PA3JIEJI 3. DnexTpocTaThKa U IOCTOSHHBIN TOK

B PEIYNBbTATE BBIMIOJTHEHUA TPAKTHYCCKOTO 3aJaHUA CTYJCHT 6y)1eT O3HAKOMIJICH C 3aKOHOMEPHOCTAMU
QJICKTPOCTATHUYCCKOTO TTOJIA.

Onextpocrathka. 3akoH KynoHa, HanpspkEHHOCTD W IOTEHITAAN DJIEKTPUIECKOTO mostst. [IpuHImm
CYIEPIIO3UIIHH.

3anaum u3 paznena 4 [3].




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

TIpOBOAHUKH B 3IEKTPHYECKOM MOJI€. DICKTPUICCKUE KOHICHCATOPBI.
3anmaum u3 paznena S [3].
4 |PA3JIEJI 4. Maruetusm

B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYJCHT 6y)IeT O3HAaKOMIJICH C 3aKOHOMEPHOCTAMU
MAar"duMTHOIO I0JIA, CO31aBa€MOro NMOoCTOIHHBIMA MarHuTaMu 1 MIPpOBOAHUKAMU C TOKOM.

MarHuTHOE T10JIe TIOCTOSTHHBIX MarHUTOB U ITPOBOIHUKOB C TOKOM. 3aKoH AMIiepa. BekTop MarHuTHO#
WHAYKINA. MarHUTHOE B3aUMOJICHCTBHE MTOCTOSHHBIX TOKOB. Cria Jlopenma. Dddext Xomna.
3amaun u3 paszgena 6 [3].

5 |PA3JIEJI 5. Konebanus u BostHbL. OnTuka

B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYJCHT 6yz(eT O3HAaKOMIJICH C 3aKOHOMEPHOCTAMU
BO3HUKHOBCHUSA U IPOTCKAHUA MEXaHUYCCKUX U IJICKTPOMAIrHUTHBIX KoJIeOAHU U BOJIH.

MexaHuuecKkre 1 3JIeKTPOMarHuTHbBIC KojieOaHus. YIIpyrue BOJIHbI. DJIeKTPOMarHUTHHIC BOJIHEL. .
3anaum u3 paznena 4 [8].

Wnrepdepennus ceera. Judpaxuns cera. [lonspuzanus cera.

3anmaum u3 paznena S [8].

6 |PA3JIEJI 6. KBanroBas ¢usuka

B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYICCKOTO 3aJaHUs CTYACHT 6yz(eT O3HAaKOMIJICH € 3daKOHOMCPHOCTAMHU
KBaHTOBOI Nprupoabl CBCTA.

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

7 |PA3JIEJI 7. ®u3uka aToOMHOTO SApa. DJIEMEHTAPHBIC YaCTHIIBI

B PEIYIbTATC BBIMIOJTHCHHUSA NPAKTUYCCKOT'O 3aJaHUs CTYJCHT 6yZLCT O3HAKOMIJICH C 3aKOHOMCPHOCTAMU
CTPOCHU aTOMa, A1pa, SJICMCHTAPHBIX YaCTHULI.

DIIEMEHTHI (I)I/IBI/IKI/I AaTOMHOT'O g4pa. DIIEMEHTHI (I)I/IBI/IKI/I QJICMCHTApPHBIX YaCTHULI.

3anaum u3 paznena 7 [8].

4.3. CamocrosiTenbHas paboTa 00y4aroIuXCs.

Ne Bun camocrosTensHo# paboTh
n/m
1 |[ToaroroBka k J1abopaTopHBIM paboTam
2 |[ToaroroBka K MPaKTUYECCKUM 3aHSATHSIM
3 |[ToaroToBka k 3a4ery
4 |[ToaroToBkKa K 3K3aMeHy
5 |Pabora ¢ TeKIMOHHBIM MaTepUaIoOM
6 |Pabota c nmuteparypoii
7 |CaMOCTOATENTHHOE U3YUYCHHE PA3/eNiOB (TeM) AUCHIUTIIHHBI(MOTYIs)
8 |BeimomHeHHE HAyYHO-HCCIenoBaTenbekoit padotsl (HUPC)
9 [ToaroroBka Kk MpOMEKYTOUHOM ATTECTAIIUH.
10 | IloaroroBka K TEKyIIEMY KOHTPOIIIO.

5. IlepeueHp wu3maHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOEHUU JUCUUILUIUHBI (MOYJIA).



bubnmorpaduyeckoe onucanue

Mecro nocryna

Kypc dusuku: yued. mocobue
nutst By30B / Taucust iBanoBHA
Tpodumosa. — 11-e uza., crep.
— M.: U3paTenbckuii LEHTp
«Axkagemus», 2006. — 560 c.

https://www.academia-
moscow.ru/catalogue/4884/483190/

Cagenbes, 1. B. Kypc o6meit
¢u3uku : yaebHoe nocobue : B 3
tomax / U. B. CaBenbeB. — 19-¢
u3 ., crep. — Cankr-IlerepOypr
: Jlagp, 2019 — Tom 1 :
Mexanuka. MonekyispHas
¢uszuka — 2020. — 436 ¢c. —
ISBN 978-5-8114-5539-3. —
Texcr : anexTponHslii // JIans :
3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/1423
80 (mara oOpareHus:
23.04.2021). — Pexum moctyma:
JUISL aBTOPU3. MOJIb30BaTENCH.

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

Cagennbes, U. B. Kypc o6meit
¢u3uky : yaueOHoe rnocobue : B 3
tomax / W. B. CaBenbeB. — 15-¢
u3., crep. — Cankr-IlerepOypr
: Jlans, [6.T.]. — Tom 2 :
DNEKTPUUECTBO U MAarHETU3M.
Boanbl. Onruka — 2019. — 500
c. — ISBN 978-5-8114-3989-8.
— TexcT : anexkTponHsIii // Jlanb
: OJIEKTPOHHO-OMOIMOTEeYHAs
cuctema. — URL:
https://e.lanbook.com/book/1139
45 (mara oOpateHus:
23.04.2021). — Pexum nocryma:
JUTSL aBTOPU3. MOJIb30BATEICH.

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

Cagenbes, 1. B. Kypc o6meit
¢u3uky : yaueOHoe rnocobue : B 3
tomax / U. B. CaBenpeB. — 13-
3., crep. — Cankr-IlerepOypr
: JIanp, [0.T.]. — Tom 3 :
KBanToBas ontuka. AToMHas
¢uzuka. dusrka TBEPAOro Teja.

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




®du3ukKa aTOMHOTO s]Ipa U
aneMmeHTapHbIX yactul — 2019.
— 320 c. — ISBN 978-5-8114-
4598-1. — TekcT : ANeKTPOHHBII
// JIaHb : 3JIEKTPOHHO-
O6ubnnoreyHas cucrema. —
URL:
https://e.lanbook.com/book/1234
63 (marta oOpamieHus:
23.04.2021). — Pexum nocryma:
JUIsL aBTOPHU3. M0JIb30BaTEIEH.

COopHUK 3a/1a4 IO TUCUUILTNHE
"®uzuka" : yued. mocodue s
cryneatoB UYUT u UCYTO /
T.B. 3axaposa, JI.M.
Kacumenko, C.M. Kokun; Pen.
C.M. Kokun ; MUUT. Kag.
"®duszuka-2". - M. : MUUT,
2006. - 144 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/

01-37822.pdf.

Koknua C.M. ®uzuka. Hacts L
Koncnexr neknmii. - M.: MUUT,
2010.-244 c.

http://library.miit.ru/methodics/16012012/10 2120.pdf
PYT (MHMNT)

Kokun C.M., Hukutenko B.A.
®wu3uka. Yacts 1I. Koncmekt
jneknuit. - M.: MUUT, 2013.-178
c

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

Huxnrenko B.A., Kokun C.M.,
®dusuka. Yacts III. Koncmekt
jaexknuit. - M.: MUUT, 2007.-196
C.

http://library.miit.ru/methodics/04022015/08-%20221.pdf

COopHUK 3a/1a4 TI0 00IIEMY
Kypcy ¢u3uki : yued. mocodue
1utst BTy30B / B.C.
Bonbkenmreinn. - 11-e usg,.,
nepepabd. - M. : Hayka. I'n1. pen.
¢u3.-mar. mut., 1985. - 384 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/

85-1992.pdf
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COopHUK 3a/1a4 IO KypCy
(U3HKY C pelIeHUs MU : yueOHOe
nocobue 11 By3oB / T. U.
Tpodumona . — M. : Abpuc, 2012
.—59%1 c.

http://library.miit.ru

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3  JTaHHBIX

)51

I/IH(I)OpMaI_II/IOHHBIX CIIpaBOYHBIX CHUCTEM, KOTOPLIC MOI'YyT HCIIOJB30BAaTbLCA IIPU

OCBOCHUU JUCHUIUIMHBI (MOIYJIA).



Uudopmanmonnsiii  mopran  Hayunas  snmektponHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJIICKIIHSI PPOBBIX 00pa3oBaTeNbHBIX pecypcoB
(http://window.edu.ru);

Hayuano-texandeckas onbnuorexka PYT (MUUT) (http://library.miit.ru).

Caiir (MHTepHET-mOCTYIT) WWW.I-eXam.fu — cuctemMa TECTUPOBAHUS
«DenepanbHbIN 9K3aMeH B chepe npodeccruoHanbHoro oopazosanus» (OII10)

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PacCHpOCTPaHSIEMOIo
IpPOrpaMMHOr0 OOecredeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Onepanuonnas cucrema Windows

[IporpamMmsi:

Microsoft Office

Z00M,

MS Teams,

Discord,

[TonckoBBIE CUCTEMBI

Skype

TecToBbIE TPOTPAMMBIL:

ABTomaTuszupoBaHHas cucrema tectupoBanus (ACT),

Kadenpanbhas TecToBas nporpamMmma

Pa3zpaboTtannsie U mpruoOpeTeHHBIEC TPOTrpaMMHBIE (00yYaIOINe) CUCTEMBI:

«OrtkpsiTas actpoHoMus» PusznkonRedShift,

«Bupaeozanaunuk no ¢pusuke» A.M. Gumman u ap.,

«®Du3uka B IIKOJICY,

«Ypoxu puzuku Kupuina u Medponus»,

«Jlaboparopubie pabOThI 110 HUBHKEY,

«Bcs duszukay MynbTuMenuiiHas SHIUKIONETHS,

«Dusznka. Mynsrumenniasii Kype» Pyccobur-M,

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

«Otkpeortas puzuka» C.M. Kozen,

«BuptyanbsHbiil npaktukym no pusuke» OO0 «OU3MKOHy,

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

DnexTpoHHas OnbIuoTeKa Kadeapsl,

Buneoreka kadenpsi.



8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW ISt
OCYIIIECTBICHUS 00pa30BaTEIBLHOTO MPOIlecca Mo AUCIUILIINHE (MOJIYIIIO).

Opranuzanust paboyero Mecra CTyJeHTa B YHUBEpPCUTETE (TeMIepaTypHBIi
PEXUM, CPEAHSS TUIOIIAIb, IPUXOIAIIASICS HA YEeJIOBEKa B YUYCOHON ayAHTOPHH,
BPEMEHHOH pEXUM padOThl, OCBEUIEHHOCTh Pa00YEro MECTA) PErIaMEHTHUPYIOTCS
coorBercTBytomumu  CanlluHamu, coOmionenue  TpeOoBaHWI  KOTOPBIX
KOHTPOJUPYETCS aJIMUHUCTpaluel yueOHoro 3aBeneHus. KpoMe Toro, Kaxiblii
CEMEeCTp Tmepen HadajuoM paboThl B YYEOHBIX JaOOpaTOPUSIX MPOBOAUTCS
UHCTPYKTAX CTYJIEHTOB IO TEXHUKE O€30MaCHOCTH, CTYJIEHTHI HE JIOMYCKAIOTCS K
3aHATHSAM, TMOKa HE O3HAKOMATCS C WHCTPYKIMEH W HE IOCTaBAT TMOJIUCH B
COOTBETCTBYIOIIEN BEJOMOCTH.

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

Jl71st ceMMHApOB: KOMIIBIOTEPHBIN Kiacc (JIOKaJlbHAsI ceTh, cocrosiias u3 30
pabouux CTaHIUH, cepBepa, KOMIIBIOTEPA MPEMNO/IaBaTelis), MHTEpaKTUBHAS JOCKA
U CBSI3b C AyJMOBU3YaIbHBIM KOMIUIEKCOM, BbIX0]l B UIHTEpHET.

Jlist mpoBeieHus J1abOpaTOPHBIX pabOT: KOMIUIEKC JIEKTPOU3MEPUTEIBHBIX
duznyeckux mpuOOPOB; 1aOOpaTOPHBIE YCTAHOBKM TEMAaTHYECKOTO HA3HAYCHWUS,
COOTBETCTBYIOIIME JabOpaTOpPHOMY MpakTUKyMy. JlaGoparopHble paOOTHI 1O
muctmminHe  «®du3nukay — MPOBOMATCS B CIENUAIBbHO  00OPYIOBaHHBIX
1a00paTOpUAX C MPUMEHEHNEM HEOOXOIUMBIX CPEACTB 00yUeHHUs: 1a00PaTOPHOTO
o0opynoBaHusi, 00pa3LOB [UIsl HUCCIEIOBaHUM, METOAMYECKUX IOCOOUH,
KOMITBIOTEPHBIX CPEJICTB 00PaOOTKH pe3yabTaTOB U3MEPEHUM.

[Ipu BbIONIHEHUH JTa0OPATOPHBIX pabOT TPOBOJISATCSA:  TMOJATOTOBKA
000pynoBaHus U MPUOOPOB K paboTe, U3yUCHHE METOJIMKHU BBIMOJHEHUS PabOTHI,
BOCIIPOU3BEJCHUE H3Y4aeMOro SIBJIICHUS, HM3MEPEHUE BEIUYUH, OIpPEICICHHE
COOTBETCTBYIOIIMX XapaKTEPUCTHUK M IOKaszareseil, oOpaboTka MaHHBIX M HUX
aHanu3, 00001IeHre 1 00pabOTKa Pe3yIbTaTOB.

9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

3auet B 1 cemectpe.
DK3aMeH BO 2, 3 ceMecTpax.

10. OuieHOUHBIE MAaTEpUAIIBI.

OrneHOYHBIE MaTepUaIbl, TPUMEHSAEMBIC TIPH TIPOBEICHUN TTPOMEKYTOTHOU
aTTECTAIlMH, pa3padaThIBAIOTCSI B COOTBETCTBHUH C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

JIOIIEHT, JOIICHT, K.H. Kadeapsl
«DPuszukay

CorJyiacoBaHo:

3aenyrommii kadeapon Y TbhullC
3aBenyromuii kaheaport Ousnka

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

A.N. Aunpeen

C.I1. BakyneHko
H.B. brixos

H.A .Kirraesa



