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[Iporpamma  cocTaBieHa  Ha  OCHOBaHMHM  (DeNepabHOTO  rOCYAaPCTBEHHOTO
obpazoBarenbHoro crangapra Boicmero obpasosanus (PI'OC BO) nampaBieHHs NOATOTOBKH _
03.04.02 ®uzmka, yTBepXKIEHHOr0 NpukazoM MunuCTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
Qeneparun or 28 asrycra 2015 r. Ne 913; Ilopsaka opraHW3anuu y4eOHOro Iporecca B
00pa3oBaTeNbHBIX OPraHM3alMsAX BBICIIEr0 MPO(ecCHOHANBHOrO oOpa3oBaHus —JIOHEIKOM
Hapoznoit Peciy6Gvku, yTBepxkaenHoro npukasoM MunucreperBa obpasoBanus u Hayku JIHP Ne
1171 ot «10» HOs16ps 2017 r.; yueOHOro I1aHa ¥ OCHOBHOM 00pa3oBaTenbHO# porpamMmbl Ousnka
KOHJICHCHPOBAHHOTO COCTOSIHHS, HampasieHus nmoarotoBku 03.04.02 ®usuka, pa3paboTaHHEIX B
'OV BIIO «/lonenkuit HaMOHAIBHbINH YHHBEPCUTET).
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(U3UKA ¥ HAHOTEXHOIOTHiA

ITpotoxon Nel5 ot «02» anpenst 2020 r. %
"Japenyrommit kaeapoit S/ B.H. Bapioxun
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«CtoxacTuyeckue MeTo/ibl B (hU3MKe» SBISIETCS NUCUUIUIMHON BapuaTUBHON yacTtu bioka 1
«ucuumiunasl  (Monynu)» 1o HampasiieHuto noarotoBku 03.04.02 dwusuka (Marucrepckas
nporpamma: pu3NKa KOHIEHCUPOBAHHOTO COCTOSIHHUSA).

Jns w3ydeHus HaHHOM y4eOHOM JUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, yMEHUS M HaBBIKH,
chopMUpOBaHHBIE B Mpoliecce H3ydeHus mnpenMeroB «OOIIas M SKCIEpUMEHTanbHas (QU3uKa
(MonekynsipHas ¢dusuka. TepmouHaMKKa)», «Teopernueckas ¢dusnka (®uszuka
KOHJCHCUPOBAHHOTO cocTOsiHUS. Du3nka (pa3oBbIX mepexooB. TepMoaMHAMHUKA U CTaTUCTUYECKas
¢usuka. Dusmyeckas KuUHETUKA)», «Du3nka TBepHoro Tena», «Teopust BepoATHOCTEH U
MaTeMaThyeckas CTaTUCTUKa», «Marematnyeckuil anamusy», «/uddepennuanbubie ypaBHEHUS.
WHTerpanbHble ypaBHEHHS U BapUAIMOHHOE MCUUCIICHUE» HA IPEBIAYIIEM YPOBHE 00pa3oBaHMs.

[lonyyeHHble 3HAHUS HCIOJB3YIOTCS CTYAEHTAMHM BO BpPEMs BBIINOJIHEHUS HAy4YHO-
HCCIIEIOBATEIbCKON Pa0OTHI, IPY HANMCAHUH MarucTepCKOM JHCCEepTAIUN.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

Hamnpapnenue noarotoBku 03.04.02 dusuka
Marucrepckas nporpamma Du3nKa KOHJCHCUPOBAHHOTO COCTOSIHUS
OO6pa3zoBarenpHas IporpaMmma aKaJieMHuecKasi MarucTparypa
Kpanuduxanms Maructp
KonuyecTBO conepkarenbHbIX MOTyIEH 2
Jucnunnuza 6a30Boi / BapuaTUBHOM YacTH .
. JTUCIUIIMHA BAPUATUBHOMN YacTH
00pa30BaTeNbHOM POrpaMMbl
®dopwmel kouTposist (MK, sk3ameH, 3auer) MK, 3auer
ToKasaren ouHas hopma 3ao4Has Gpopma
00y4eHus oOyueHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 4
I'ox moaroToBku 1
Cemectp 1
KonnyecTBo yacos 144
- JIEKIIMOHHBIX 18
- IPAKTUYECKNX, CEMHHAPCKUX
- 1a00PATOPHBIX 36
- CAaMOCTOSITEJIbHOM paboThI 90
B T.4. UHAWBHIYAILHOE 3a/1aHHC

HenenpHoe KOTMYECTBO YaCOB, 3

B T.4. ayJUTOPHBIX 3

3.  OIHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Heanb - ¢opmupoBaHue y OYAYIIMX CHEIMAIMNCTOB YMEHHUH M KOMIIETCHIIUH Ui OOecredeHus
3(1)(1)6KTI/IBHOFO HpI/IMeHeHI/IH CTOXAaCTUYCCKUX U TepMOI[I/IHaMI/I‘IeCKI/IX METOAOB OTHOCHUTCIBHO
NPaKTUYECKUX  TPeOOBaHUN  peabHBIX MOTPEOHOCTEH  MPENoJaBaTeIbCKOW W HAy4YHO-
UCCIICIOBATEIBCKON JEITEIBHOCTH C YYETOM JOCTHXKEHHH COBPEMEHHOTO YPOBHS HAyKH B ITOMU
obmacTu.
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3agaua - oOecrnedyeHue (yHIAMEHTAIbHBIX 3HAHUH OCHOBHBIX METOJOB M COBPEMEHHBIX
JOCTHIKEHUM O CTOXaCTUYECKHUX SIBICHMSAX, CBSA3aHHBIX C IOTEPEH YCTOWYMBOCTU JIBU)KCHMS,
TEIUIOBBIM M HPOCTPAHCTBEHHBIM (CTPYKTYPHBIM) XaOCOM, H3yY€HHE SIBJICHMH CTOXaCTH3aLUU
TEIUIOBOTO JBM)KEHUSI BCJIEJACTBHE TIeHEepaluu Je(EKTOB, CBS3aHHBIX C STHUM HH3KOYACTOTHBIX
HEPEeXOAHBIX MPOLIECCOB, U PACCEHBAEMON NOCIEIHUX Ha HEIMHEHHBIX KoseOaHUAX U JedeKTax
KPUCTAJUIMYECKOU PELIETKH.

TpeboBanus K pe3yJbTaTaM 0CBOEHMS AMCHMILIMHBL. [Iporecc n3yueHus QUCHUIUIMHBI «
CroxacTuyeckue MeToJbl B (PU3UKE» HampaBlieH Ha (OPMHUPOBAHME 3JIEMEHTOB CIEIYIOLIUX
komiereHIMi B coorBeTcTBUU ¢ PI'OC BO P® nanpasnenust noarorosku 03.04.02 ®duzuka u
OCHOBHOH  00pa30BaTeIbHOM  MpOrpaMMbl  BBICIIErO  MPO(ECCHOHAIBHOrO  00pa30BaHUs
HanpaBienuss  noaroroBku  03.04.02  dwusuka (marucrepckas — nporpamma:  Dusmka
KOHJICHCHUPOBAHHOT'O COCTOSIHHS):

a) oowexynomypnoix (OK):

CIIOCOOHOCTBIO K A0CTPAKTHOMY MBIIUICHHIO, aHaIu3y, cuHTe3y (OK-1);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATIN3aLliH, UCIIOIb30BaHUIO TBOpUecKoro norenuuana (OK-
3).

0) oowenpogpeccuonanvnuvix (OIIK):

TFOTOBHOCTBIO K KOMMYHUKAIIUHM B YCTHOM U MMCbMEHHOM (opmax

Ha roCcyAapCcTBEHHOM s13bike Poccuiickoit denepanuy 1 ”HOCTPAHHOM SI3BIKE JUIS PELICHUS 3a1a4
npodeccronanbproi aesteapbroctu (OITK-1);

CIIOCOOHOCTBIO K aKTUBHOM COLIMAIbHONW MOOUIIBHOCTH, OPraHU3alun
HAay4YHO-UCCIICA0BATEILCKUX U HHHOBAIMOHHBIX pabdot (OIIK-3);

CIIOCOOHOCTBIO aAANTUPOBATHCA K U3SMEHEHHUIO HAYYHOTO Ipo(uiisi cBoei

npodecCHOHATIBLHOM 1eATeNbHOCTH, COLMOKYIBTYPHBIX M COLIMATIbHBIX YCIOBUM EATEILHOCTU
(OIIK-4);

CHOCOOHOCTBIO UCIIOJIb30BaTh CBOOOIHOE Bia/ieHHe MPO(PECCHOHATBHO MTPOPHINPOBAHHBIMU
3HAHUSIMU B 00JIACTH KOMIBIOTEPHBIX TEXHOJOTHUM JIJISl pEIIeHUs 3a7a49 MPoPeCCHOHATBHON
NeSITeIbHOCTH, B TOM YHMCIIe HAXOIAIINXCS 3a peielaMi HalpaBiIeHHOCTH (MTpOodUIIst) HOATOTOBKU
(OIIK-5);

CHOCOOHOCTBIO UCIIOJIb30BaTh 3HAHUS COBPEMEHHBIX NMPOOIJIEM M HOBEHIIINX

JOCTIKEHUH (PU3KMKK B HAyIHO-KCCiIeqoBaTenbekoi padote (OITK-6);

CHOCOOHOCTBIO IEMOHCTPUPOBATh 3HAHUS B 00J1aCTH (hPUI0CO(PCKUX BOIIPOCOB

€CTECTBO3HAHUS, UCTOPUH U MeToooruu dusuku (OI1K-7).

8) npogpeccuonanvuvix (I1K):

HAYYHO-MCCJIe10BATEIbCKAS 1eSITeIbHOCTh:

CIIOCOOHOCTBIO CAMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 337aul HayUHBIX

UCCJICIOBAaHMI B 00J1aCTH (PM3UKU U PelIaTh UX C MOMOIILI0 COBPEMEHHOM anmapaTrypsl 1
WH()OPMAITMOHHBIX TEXHOJOTHUN C UCITOJIb30BAHNEM HOBEHUIIIErO POCCHIICKOTO U 3apyOeKHOTO
ombita ([TK-1);

HAY4YHO-WHHOBAIIMOHHAS /1eSITeJIbHOCTh:

CIOCOOHOCTBIO CBOOOIHO BIIAIETh pa3jieiaMu (PU3UKH, HEOOXOAUMBIMU

JUTSL pEeUIeHNsT HAyYHO-MHHOBAIIMOHHBIX 337124, U IPUMEHSITh PE3YyJIbTaThl HAYYHBIX MCCIICIOBAaHUN B
uHHOBaIMoHHOU aesrenbHocTH ([TK-2);

CIIOCOOHOCTBIO MPUHUMATh y4acTHe B pa3paboTKe HOBBIX METO0B U METOJMUECKUX MOIXO0B B
HAYYHO-MHHOBAIIMOHHBIX MCCIICIOBAHUAX U WHIKEHEPHO-TeXHONMornueckoi aesrenproctu (ITK-3);
OPraHu3alOHHO-YNIPaBJIeHYeCKAas 1esITeIbHOCTh:

CHOCOOHOCTBIO TUNIAHUPOBATH M OPTaHU30BbIBATh (DU3UUYECKHE UCCIIETOBAHMS,

Hay4dHble ceMuHapbl U kKoHpepeHmuu ([TK-4);

CHOCOOHOCTBIO MCIIOJIb30BaTh HABBIKM COCTABJICHUS U O(OPMIICHUS
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HAYYHO-TEXHHYECKON JTOKYMEHTAIINH, HAYYHBIX OTYETOB, 0030pOB, TOKIIAI0B

u crareit (I1K-5);

nearornyecKasi 1esiTeJibHOCTh:

CIIOCOOHOCTBIO METOTMYECKU TPAMOTHO CTPOUTH TUIAHBI JIEKIIMOHHBIX

U MPAKTHUYECKUX 3aHATHH MO pa3zesaM y4eOHBIX JUCIUILTUH U yOJIUYHO H3JIaraTh TEOPETHICCKUE
U TIPAKTHYECKUE Pa3/iebl yUeOHBIX TUCIUIUIMH B COOTBETCTBUU C YTBEPKICHHBIMU y4eOHO-
METOAMYCCKHUMH [TOCOOMSAMHU MPH peau3aliiy mporpaMm Oakanaspuara B oonactu ¢pusuku (ITK-6);
CIIOCOOHOCTBIO PYKOBOJHMTH HAYYHO-HCCIIEIOBATEIHCKOM e TEIILHOCTHIO B 001aCTH (DU3HKHI
obyuaromuxcs mo nporpammam 6akanaspuata (ITK-7).

B pe3yabrare uzydennsi yueOHOH TMCUUIJIMHBI CTYJAEHT J0JIKEH :
3Hamp:
— OCHOBHBIE IPUMEPHI CTOXACTUYECKUX CHUCTEM;
— OCHOBHBIE TUIIBI ()a30BBIX TOPTPETOB;
— 0COOeHHOCTH (Pa30BBIX MOPTPETOB OCHUJUIATOPOB C ABYXSMHBIM MOTEHIIMAJIOM
B3aUMOJCHCTBUS;
— 00BeqMHEHHBIN MEepPBbIl U BTOPOI 3aKOHBI TEPMOAMHAMUKHY;
— 3aKOH IpeoOpa3oBaHUsl (COXPaHEHHS ) SHEPTHH HE BHYTPEHHUX CTEIIECHAX CBOOO/IBI;
— POJb HU3KOYACTOTHBIX KOJIEOaHUH, KOTOPbIE BOHUKAIOT MPH POKICHUH IePEKTOB, B
CTOXACTU3AIUH TEIUIOBBIX KOJCOAHMUIH;
— OCOOCHHOCTH 3aKOHA COXpPaHEHUS DHEPrHU JUIS CHUCTEM C OJHHUM U HECKOJIbKHUMHU
KaHaJlaMHM AU CCHUIIallUU,
— 0COOEHHOCTH KaHaja JUCCHUIIALUN CBA3aHHOTO C JBM)KEHUEM JHUCIOKAIIHH.
ymembw:
— 3alucChiBaTh CHCTEMY OJBOJIOLMOHHBIX YpPaBHEHHH [JIs cllydas OJHOYpPOBHEBOM
MOJICTT HEPAaBHOBECHOMW DBOJIIOIIMOHHON TEPMOIMHAMUKH;
— 3aluChIBaTh CHCTEMY SBOJIOIMOHHBIX YpaBHEHUH AJIs CIydasi IByXYPOBHEBON MOJIEIH
HEPABHOBECHOM HBOJIFOIIMOHHON TEPMOJAVHAMUKY;
— 3aluChIBaTh CHCTEMY OJBOJIOLMOHHBIX YpPaBHEHHH s MOJEIMPOBAHUS TMpolecca
nedekToo0pa3zoBaHus P UHTEHCUBHOM TIJIACTHYECKOM edopmariuu.
enademp:
—  BBIBOJIOM TeOpeMbI JInyBHILIS;
— METOJIaMU HaXOXJCHHUS OCOOEHHOCTH TMapHBIX MOTEHIMAIOB B3aUMOICHCTBUS
qacTHUull B 3aBUCUMOCTH OT paCCTOSIHI/ISI;
— METOJIaMU HaXO0KJIEHHUsS CIIEKTPOB MPOCTEHIINX CUTHAIOB B 3allMCH TETIOBOTO TOJIS.

4.  COJEPXAHUE JUCLUMNIAHBI U ®OPMbI OPTAHU3AIIMY YYEBHOI'O
MPOLIECCA

opsiakoBbIi

Kparkoe cogep:xanue TemMbl
HOMeEp U TeMa

Cooeporcamenvuwtit modyas 1 «/leuscenue nya1pomepHvixX 4 00HOMEPHBIX CUCHIEM)

Tema 1. Beenenve | BBoaHbIE MOHSATHS TEOPUU CTOXACTUYECKUX MPOIECCOB. BO3ZHUKHOBEHHE
B CTOXACTHYECKHE | Xaoca. UyBCTBUTENBHOCTh K HayaJbHBIM YCIOBHUAM.  bpoyHOBCKOE
IIPOLIECCHI JIBIJKECHHE.

Tema 2. Teopema | Teopema JInmyBuins. YpaBHenus ['amuinbrona. da30Boe NpoCTPaHCTBO.
JInyBuis. Craructudeckuit ancamOJ1b. Xa0TH3AIUS BUKCHUSI.

YpaBHeHus

I"amunbToHa

Tema 3. [Ipwxenue | JIBrkeHHE HYJIbMEPHBIX CUCTEM. DBOJIOLUS B ()a30BOM IPOCTPAHCTBE
HYJIbMEPHBIX aHcamOJIsl IMHEWHBIX U HETMHENHBIX OCHUJUISTOPOB. DBOJIIOLIUS




CHUCTEM. DBOJIIOLHUSA
B hazoBom
MIPOCTPAHCTBE

aHcaMOJ1ell OCIIIJUIATOPOB C BBIHYKJAIOIIEH BHELTHEH CHIION U C
IYCCUIAIIUEH.

Tema 4. [Ipnxenue
OJIHOMEPHBIX
CHUCTEM

JIBI>KeHHE OJHOMEPHBIX CHUCTEM. ODBOJIOIHUA B (Da30BOM MPOCTPAHCTBE
HEJIMHEMHOM LEMOYKM TOYEYHBIX 4YacTHIl. SIBIEHHME KOHUEHTPALMHU
SHEPIHHM XAOTHYECKOTO JIBM)KCHHS B COJUTOHOIOAOOHBIX BO30YKICHHSIX.
Dddext Bo3Bpara Depmu-IlacTa-Ynama B HETUHEHHBIX IIETIOYKAX.

Cooeprcamenvhulit mooyns 2. «/[eurcenue 0eymepuvix cucmem. Cmoxacmuveckue

YPAGHEHUA)
Tema 5. | ABuxenue AByMepHbIX cucteM. Bnusnue Ha sddekr BozBpata Depmu-
JBr>xenue [Tacta-Yiama B HEIMHEMHBIX LIENOYKAX PA3MEPHOCTH CUCTEMBI.
JBYMEPHBIX
CUCTEM
Tema 6. | OBomIOLMA JIBYXKOMIIOHEHTHBIX CHCTEM. AKTHUBaTOp W HUHTHOUTOP.
DBOJIIOIUS Mogens tuapsl, bprocemnsitop. ABTOBONHOBBIE peakuuu benoycosa-
JIBYXKOMITOHEHTHBI | JKaOOTMHCKOTO B XUMHHU. OKOJOTHYECKas 3ajJadya XUIIHUK-KEpPTBa.
X CUCTEM [{uBHAM3a1Msl YMHBIX XUIIHUKOB U “YMHBIX JKEpTB.
Tema 7. | Croxactuueckue ypaBHeHus. CiydailHble TIPOLECCHI, MOJS M HUX
CroxacTuieckue XapaKTEPUCTUKU. ['ayccoB cirydaliHblld mpouecc. MapKOBCKUE MPOLECCHI.
YpaBHEHUS Croxactuyeckue ypaBHeHHs] ¢ MapKOBCKUMU QIIYKTyallUsIMH I1apaMeTPOB.
Tema 8. | llpubnuxenue nenbTa—KOPPEIMPOBAHHOIO TayCcCOBAa CIYYalHOTO MOJIS.
YpaBHeHue Ypasuenune Ookkepa—Ilnanka. YpaBuenue JlanxxkeseHa.
doxkepa—Ilnanka.
YpaBHeHUE
JlanxeBeHa
Tema 9. O wmeromax pemeHus W aHanu3a ypaBHeHus Doxkepa—Ilnanka.
o metonax | CranuoHapHble  pemieHust  ypaBHeHus — @oxkepa—Ilmanka. Mertog
pereHus U | yCPEAHEHUsI TIO0 OBICTPHIM OCHMIUIAIMSIM. J[pyrue Mmoaxonbl K pPelIeHHI0
aHanausa 3a/1a4 CTATUCTUYECKON THAPOIMHAMUKH.
YpaBHEHUS

®doxkkepa—Ilnanka

TemaTnyeckuii njian

ConepxateJbHbIi MOAYIb: 1--«/leusicenue Hy1bMePHBIX U 0OHOMEPHBIX CUCHEM )

KoJunyecTBo yacoB
Ounas ¢popma 00y4eHuUst 3aounasi popma obyuenust
B T.4. B T.4.
= = = =
< <
Ha3BaHusI COIEPIKATENBLHBIX 2|8 % 2| 2K %’
MOJyJIeil U TeM el = |3 &lEslE=sl 28| 5| 8| &|8 =|E =
5] ~ 0] o | & S B Q =~ o o = S =
3] Sl F| 2|k ool o = = ElxllRe
M 2| =l s|svldel = 2 = s | dQelFQ
O = Qe S8 < ) = Q| B SIS
= X oo HH = X o | O &8
2le|e = S | g | S =
< | S = = < s =
151 = o =
Tema 1. Bpenenue B 16 |2 4 110
CTOXaCTUYECKHUE MPOIECCHI
Tema 2. Teopema 16 |2 4 110
JInyBuiid. YpaBHEHUS
I'amunpTOHA




Tema 3. JBmwxkenue | 16 | 2 4 |10
HYJBMEPHBIX CHUCTEM.

DBOJTIOIUS B (hazoBom

MIPOCTPAHCTBE

Tema 4. HBuxenne | 16 | 2 4 110

OOAHOMEPHBIX CUCTEM

cooeprcamebHoOMy MOOYJII0

Hmozo no 64 8 16 | 40

1

Conep:kareJbHbIIA MOAYJb: 2-«/[euxcenue ogymepuvix cucmem. Cmoxacmuueckue

ypasHenusny
Tema 5. HBuxenne | 16 | 2 4 110
JIBYMEPHBIX CUCTEM
Tema 6. Oosmrorus | 16 | 2 4 110
JIBYXKOMIIOHEHTHBIX CUCTEM
Tema 7. Croxactuueckue | 16 | 2 4 110
ypaBHEHUs
Tema 8. VYpaBuenue | 16 | 2 4 110
®okkepa—IIlnanka.
YpaBHenue JlaHxxeBeHa
Tema 9. O meronax pemrenus | 16 | 2 4 110

u

dokkepa—IIlnanka

aHaJI3a YpaBHCHUA

Hmozo no|80 |10 20 | 50
CO0epPIHCamenIbHOMy MOOYII0

2

Bcezo uacoe no oucuyunaune | 144 | 18 36 | 90

5. METOAMYECKHUE PEKOMEHJIALIUU 1JIsA IPOBEJAEHUSA
JEKIIMOHHBIX, MIPAKTUYECKUX U JIABOPATOPHBIX 3AHATHUI

TeMbl JJeKIIMOHHBIX 3aHSITHH

Ha3zeanue memui

Konuuecmeo
uacoe

BBoaHbIE TOHATUS TEOPUU CTOXACTUYECKHUX IMpolleccoB. BO3HUKHOBEHME
xaoca. UyBCTBUTEIBHOCTh K HAuyaJbHBIM YCIIOBHUSM. BpoyHnoBckoe
BIOKEHUE.

Teopema JInysumid. YpaBaenus I'amunbsrona. @a3oBoe MpOCTPAHCTBO.
Cratuctiudeckuii ancam6ib. XaoTu3auus JBUKEHHUS.

JIBrKeHHE HYIbMEPHBIX CHCTEM. DBOMIONUS B ()a30BOM MPOCTPAHCTBE
aHCaMOJIs IMHEHHBIX U HETMHEHHBIX OCHMIIIATOPOB. DBOJIOLKS aHCcaMOIe
OCLUMJUIATOPOB C BBIHYKAAIOIIEH BHELIHEW CUIIOW U C TUCCUTIALIUEN.

JIBuKEHHE OJHOMEPHBIX CHCTEM. ODBONIONHUS B ()a30BOM MPOCTPAHCTBE
HEJIMHEHON LIEMOYKU TOYEHYHBIX YaCTHUIl. SIBIIEHHE KOHIEHTPALUN SHEPTUU
XQ0TUYECKOTO ABM)KCHUS B COJIMTOHOIMOJOOHBIX BO30YXIeHUAX. DPdexT
Bo3BpaTa ®epmu-Ilacta-Ynama B HETMHEWHBIX LIETTOYKaX.




5 |Bwxkenue nBymepHbIX cucteM. Bmusaue Ha 3ddext Bo3Bpata Depmu- 2
[lacTa-Ynama B HENMHEMHBIX HEMOYKAX Pa3MEPHOCTU CUCTEMBI.

6 [OBosrONMS IBYXKOMIIOHEHTHBIX CHCTeM. AKTUBATOp U MHTHOUTOp. Moenb 2
runpsl, bprocemnarop. ABTOBOIHOBBIE peakiui benoycosa-KaboTHHCKOTO
B XMMHUHU. DKOJIOTMYECKas 3ajlaya XUIIHUK-KepTBa. [{MBMIM3anus yMHBIX
XUITHUKOB U “YMHBIX KEPTB.

7 |Croxactuueckue ypaBHeHHs. CiyuyaliHple IIpOLECCHl, @O U UX 2
XapaKTepUCTUKU. ['ayccoB ciydaliHbI mponecc. MapKOBCKHE MPOLECCHI.
CroxacTuyeckue ypaBHEeHHsS ¢ MapKOBCKHUMH (DIIyKTyalusiMH I1apaMeTpoB.

8 [[IpubmmxeHue nenbTa—KOPPEIUPOBAHHOIO TayccoBa CIIy4alHOTO IIOJIS. 2
YpaBuenue dokkepa—Ilinanka. YpaBuenue JlanxeBeHa.

9 |[O wmeromax pemeHus W aHanu3a ypaBHeHus ~@Dokkepa—Ilmanka. 2
CranuoHapuble  pemieHust  ypaBHeHust — Dokkepa—Ilnanka.  Meron
YCPEOHEHMsI 1O OBICTPHIM OCLWLIALUAM. Jlpyrue mnoaxojabl K peLICHHIO
3a/1a4 CTaTUCTUYECKOM I'UIPOIMHAMUKHU.

BCEI'O 18
Tembl J1a0OPATOPHBIX 3aHATHI
Mo Konuuecmeo
Ha3zeanue memoi
n/n uacoe

1 [M3yueHue 3aKOHOMEPHOCTEH IBOIOLUU aHCAMOJIS IMHEHHBIX 3
OCHMJUISTOPOB Ha (pa30BOi IIIOCKOCTH.

2 |M3ydeHue 3aKOHOMEPHOCTEH IBOIIOIUH aHCAMOJIsI HEITMHEHHBIX 4
OCLMJUTSITOPOB Ha (ha30BOil MITOCKOCTH.

3 [A3ydyeHue 3aKkOHOMEpPHOCTEH SBONIIOLIMU aHCAMOJIIS TUHEMHBIX 3
OCLMJUISITOPOB Ha (ha30BOM MIIOCKOCTH, BO30YK/1a€MbIX CUHYCOUIAJILHOM
BHEIIIHEN CUJION.

4  |M3yueHue 3aKOHOMEPHOCTEH HIBOJIFOIIMU aHCAMOJISI HEIIMHEHMHBIX 4
OCLMJIIATOPOB Ha (pa30BOM MIIOCKOCTH, BO30YX/1aeMbIX CUHYCOMIAJIbHOM
BHEILIHEW CHJIOMN.

5 |M3yuyeHue 3aKOHOMEPHOCTEH DBOJIIOIIUN aHCAMOJIS THHEWHBIX 3
OCLMJIITOPOB Ha (pa30BOi MIIOCKOCTH, BO30YXk/1aeMbIX CHHYCOMJIAIbHOM
BHEIIIHEH CHUJION C Y4ETOM IOTJIOIICHUS.

6 [[3ydeHue 3aKOHOMEPHOCTEH IBOJIONNN aHCAMOJIS HETMHEHHBIX 4
OCLMJIIATOPOB Ha (pa30BOi MIIOCKOCTH, BO30YXK/1aeMbIX CUHYCOMIAJIbHOM
BHEIIIHEW CHUJION C Y4ETOM IOTJIOIICHUS.
l3yueHue CBOMCTB MTOPOIIKOBBIX MAaTEPUATIOB, TIOJYYEHHBIX CIIEKAHHEM. 3
3yuenrne BAX nopomKkoBbIX MAaTEPHAIOB B CHIIBHBIX AIEKTPUYECKUX 4
MOJISIX.

9 [A3yueHne MeXaHUYECKUX CBOMCTB CTaJICH 4

10 |MccnenoBanue 311eKTPOPU3NIECKUX CBOMCTB cTaseit 4
BCEI'O 36

6. METOAMYECKHUE PEKOMEHJALIUU 1O OPTAHU3ALIUN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranuzanmsi caMOCTOSITE/IbHOI Pa0doThI CTYIEHTOB




Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 [[Ipumepsl MapKOBCKHUX MTPOLIECCOB 15
2 |BunepoBckuii mporecc 15
3 [[IyaccoHOBCKHIA MpoIiecc 15
4 |[Iponecc OpHiurelina — YieHOeka 15
5 |Cny4aifHbiii TenerpadHbIi mpoiece 15
6 [[Ipumepsl netanpHOrO Oananca B ypaBHeHUsAX Dokkepa — [lnanka 15
BCEI'O 90

7. NHANBUAYAJIBHBIE 3ATAHUSA

1. [Hoxa3zats Teopemy JInyBusis.

2. TlomyunTtb n3 BIpa)XEHUS TaMIJIbTOHUAHA YPAaBHEHUS JABIDKEHUS JUIs TMHEHHBIX U
HEJIMHEWHBIX OCLIMIUISITOPOB.

3. 3ammcaTh BRIpaXCHHE TAMUJIBTOHUAHA IS JIMHEHHBIX U HETMHEWHBIX OCIHIUIATOPOB C

CHUHYCOMIAJIbHOM BBIHYKAIOIIEH CUJION U 3aTyXaHUEM U U3 HErO BBIBECTH YPaBHEHHUS

JIBUKCHHSL.

Brisectn ypaBHenue @okkepa—Ilnanka u 3anucarts ypaBHeHue JlankeBeHa

5. OnuuuTe MEXaHW3M KOHLIEHTPALMM 3HEPTUU B COJIMTOHOMOJOOHBIX BO3MYILEHHUSAX B
HEJIMHEWHBIX LENOYKaX.

6. PackpoiiTe poib akTHBaTOpa U MHTUOUTOPA B SBOJIOIIUM MHOTOKOMIIOHEHTHBIX CHCTEM.

7. Tlpusenute npuMepbl MapKOBCKHUX CTOXAaCTUYECKHUX IPOLIECCOB.

e

8. KOHTPOJIbHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTAIIUA

—

ITonsTHE O CitydaiiHOM Iporecce. TpaekTopuu.

KoneynoMepHbIe pacpeleNeHns CIy4aiHoro mpouecca.

OcCHOBHbBIE IPUMEPHI CITYYalHBIX NPOLIECCOB U OCOOEHHOCTH MX UCIIOIb30BaHU B
CTOXaCTUYECKOM MOJEINPOBaHNH. [lyacCOHOBCKUI,

4. BUHEPOBCKHI MPOLIECCHI.

5. Ilpouecc OpHniuteitHa-YneHoeka.

6. MeTozbl rapMOHUYECKOTO aHAIN3a B CTOXAaCTUYECKUX MOZCIISX.

7

8

W N

[IpumeHeHne XxapaKTepUCTUUECKUX (PYHKIIHH.
I'ayccoBckue cucTeMsl.

9. Cranuonapssie mporecchl. CieKTpaibHbIC TPEACTABICHUS

10. Metoas! Teopuu BoccTanoBieHus. [Ipumenenue npeodpasopanus Jlamnaca.

11. ¥Y3noBast TeopeMa BOCCTaHOBJICHHUS.

12. MeTtonbpl TEOpUHM MapKOBCKUX MPOLIECCOB. MapKOBCKHE LIENU C HENIPEPHIBHBIM BPEMEHEM.
Knaccudukamms.

13. MeTronbl TeOpUHM MapKOBCKUX MporeccoB. CTalMOHapHbIE PAaCIIPEIEICHMUS.

14. Mertonpl TeopuH MapKOBCKUX MpoiieccoB. [Iporeccsl poxkieHus-rudent.

9.  OBPA3EIl MOAYJBHOTI'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu oyeHUBAHUSL)

IOy BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
daxkynpTeT PU3NKO-TEXHUIECKUIT
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Hanpaenenue noocomosxu: 03.04.02 ®u3uxa

Mazeucmepckas npocpamma: QDu3uKka KOHOEHCUPOBAHHO20 COCHOAHUA
IIpoepamma noocomosku: akademuueckan mazucmpamypa
Cemecmp 1

Yuebnas oucyuniuna Cmoxacmuueckue memoowvt 8 husuke

MOAYJbHASA KOHTPOJIbHASI PABOTA
BAPUAHT Nel
1. Tlpomecc OpHiuureitHa-YneHOeka.
2. Meroapl rapMOHUYECKOTO aHATN3a B CTOXAaCTHYECKUX MOICIISX

YTBepxIeHO Ha 3acejaHuu Kadeapoil TeOpeTHIecKoil (PU3NKN 1 HAHOTEXHOJIOTHH,
pOTOKOJ Ne or“ 7 20 r.
3aBenytomuii kageapoit

IIpenonasareins

KpuTepnn OlCHUBAHUSA MOAYJBHOI'0 KOHTPOJS

Homep 3a0anusn Koauuecmeo oannoe

3aganue 1 15

3agaHue 2 15
Bcezo 30

10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 6onpocwl K 3auemy
. OcHOBHBIE MOHATHS cTOXacTU4eckoil gpusuku. Mcropus Bomnpoca
. lnHaMHuYecKre CUCTEMBI M XaoC
. IIponieccel croxacTu3aluu Ipy IUIABJIEHUS METAIIJIOB
. lnHaMuKa cuctem TOYe4HBbIX YacTull. Teopema JInyBusuist
. TepmoauHamuka. 1-i u 2-i 3aKOH TEPMOAVMHAMHUKHI
. Kuneruka negexroB B pamkax HOT B cuctemax ¢ Tpems BUAaMH CTPYKTYPHBIX J€(PEKTOB
. Croxactusanus rapMOHMYECKOIO ¥ aHTaPMOHUYECKOI0 OCHMILISATOpA
. HepaBHOBecHas sBomonronHas TepmoanHamuka (HOT)
. ABTOKOJIE0ATEIbHBIE U THCTEPE3UCHBIE SIBIECHUS
10. Conuronsl. CToxacTu3anus BOJIH B KOMIIBIOTEPHOM dKcriepuMenTte OITY
11. Temneparypusie acniektst HOT
12. MarnuTHble (a30Bble epexobl. Y CTOMUYUBOCTh TOMEHHBIX CTPYKTYP
13. ABTOBOJIHBI B IBYX- U MHOTOKOMITOHEHTHBIX CUCTEMaX
14. Ananutuueckue pemenus HOT
15. Ipyrue monenun HOT (rama-31cuiaoH nepexopl)
16. Boasr benoycosa-KaboTtnHckoro
17. Teopus HOT unteHcuBHOM muiactudeckoit nedopmaruu (UI1/1)
18. ®pakransl
19. Conuronsl. CTOXacTU3alMsI BOJH B KOMIBIOTEPHOM 3Kcniepumente OITY
20. HepaBHoBecHas 3BotoLnoHHas TepmoauHamuka (HOT)
21. MarauTHbI€ (a30BbIe EPEX0/bl. Y CTOWYMBOCTH JOMEHHBIX CTPYKTYP
22. CroxacTu3anus rapMOHUYECKOTO W aHTapPMOHUYECKOTO OCHUIIISATOPA

O 01N DN WP
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23. Tepmoaunamuka. 1-i 1 2-i 3aKOH TEPMOJIUHAMUKHI

24. Ipyrue moaenu HOT (rama-31cuioH nepexopl)

25. lunamuka cucteM Toue4yHbIX yacTull. Teopema JInyBusis

26. HepaBHOBecHas 3BooLMOHHAs TepmoauHamuka (HOT)

27. MarauTHbie Ga30oBbIe IEPEXOAbl. Y CTOMYUBOCTD JOMEHHBIX CTPYKTYP
28. ABTOBOJIHBI B JIByX- 1 MHOTOKOMITOHEHTHBIX CUCTEMAX

29. Teopus HOT unTencuBHoM mactuaeckoit nedopmaruu (UI11)

30. IIpouecchl cToxacTU3alyuy IpH IJIaBIECHUS METAIIIOB.

Kpumepuu OUCHU6AHUA 3auema

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 15
3ananue 2 15
3amanue 3 20
Bcero 50 6as10B

11. KPUTEPUU OHEHNBAHUSA

I[To xkypcy «Croxactuyeckue MeToAbl B (U3MKe» MpeArnoiaraeTcs MpOBEACHHE
HpOM@)Ky’TO‘IHOﬁ arrécrauyi B BHUAC MOIAYJIIBHOI'O KOHTPOJISA, BBIIIOJIHCHHC I/IHI[I/IBI/I[[yaJIBHOfI
paboThl U 3aueTa. 3auen CAAIOT CTYACHTHI C IEJIbIO TOBBIIICHUS PEUTHHTA.

Pacnpeoenenue 6annos, Komopsie Mozym ROIYHUNL CHLYOCHHIbL
6 npoyecce uzyueHus OUCYUNIUHD

Opranu3annoHHO CPC Bcero
yuebHas padora NuauBunyansHas | MoayJIbHbIH KOHTPOJIb
CTyIeHTa paGora
max 10 6amioB max 10 6amios max 30 100
0aioB
IHlIxana coomeemcmeusn 6an106 HAYUOHATLHOU WIKATE
Onenka Onenka no OuneHka 1o rocy1apcTBeHHON KaJe Ounenka no
no mkaje | 100-6anabHolM (3x3aMeH, U PepeHINPOBAHHBIN 3a4eT) rocy1apcTBeHHOI
ECTS HIKaJ1e HIKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a9TEHO
B 80-89 4 (xoporio) 3a9TEHO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBJIIETBOPUTEIBHO) 3aYTEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3aUTCHO
C BO3MOKHOCTBIO IIOBTOPHOM cl1auH
F 0-34 2 (HeyIOBJIETBOPUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAa4YM NMPH YCIOBUU
00s13aTeILHOTO HAOOpa AOTOITHUTEIBHBIX OAJITIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TIPOLHECCA
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JIeKIMOHHBIE W MTPAKTUYECKHUE 3aHATUS M0 yueOHOU AucHUILINHE «CTOXaCTUYECKUE METO/IbI
B ¢u3uke» mnpoBoAsaTcs B ydeOHOH maboparopum NeOQl5 «MuUKpo W HaHO CTPYKTYpBI».
O6opynoBaHa KOMIUICKTOM yueOHOU mMebenu Ha 12 mocagodHbIX MECT, KOMILIEKT pabo4yero Mecra
MpernoaBaTels, dbaomactepHnas jgocka, wmacc-criektpomerp (MU 1201AT-01), mukpockor
ANIEKTPOHHBINA pacTpoBblii POM-106 U, ycraHOBKa 17151 M3y4eHHs ONTHYECKUX CBOMCTB TOHKHX ILICHOK
(/m  AMPNEKTPUKOB), 1 KOMIBIOTEp ISl CHATUS W OOpPaOOTKH JAaHHBIX C JIMIEH3UOHHBIM
MIpOrpaMMHBIM OOecriedeHrneM, JOCTYoM K ceTu MHTepHeT.

CaMmocrosTenbHas paboTa CTyIEHTOB MPOXOIUT B YUTaIbHOM 3aie Ne 3 aBTopedeparoB u
JiccepTaluii, YKOMIJIEKTOBaH KOMIUIEKTOM ydeOHOH mebOenu Ha 50 mocaJouHbIX MECT, OCHAIICH
KOMITHIOTEPOM B KOMILICKTE (2 IIT.), pacroiokeH 1o azapecy r. JJouenk, np. Tearpanbubiii, 13, kao.
106.

WnnuBuayanbHbple ¥ TPYINOBBIE  KOHCYJAbTAllMM  CTYA€HTaM JUid  I[POBEIEHUs
CaMOCTOSITENIbHOW paboThl MPEIOCTABIAIOTCA B KaOuHeTe Kadeapbl TeopeTH4ecKor (U3MKU U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM Mebenu Ha 12 mocaJoyHBIX MeECT,
OCHAIIICHHOM KOMITBIOTEpOM B KoMmiuiekTe (1 IIT.), MPUHTEPOM, CKaHEPOM, PACIOJIOKEHHOM IO
anpecy 1. loneux, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Hanunune
IK3EMILIAPOB | JJIEKTPOHHOH
B Ou0/IMOTEKE BepCUM B

JlonHY 9bC

n/n HaumenoBanmne

OcHnoenasa numepamypa

1. Pymsanes B.B. Croxactuueckue MeToasl B (hU3HKE
[DnexTponHbIit pecype]: yueOHO-MeTOIUYIEeCKOe TocoOne
/" B.B.Pymsaues — [omenx : JonHY, 2019. -
OnekTpoHHble naHHbIe (1 ¢aiin)

2. Tepexo C. B. ®usuka HaHOOOBEKTOB: [ydueOHOE
nocobue] / C. B. Tepexos, B. H. Baptoxun; 'OY BIIO 3 +
«1ouHY» - lonenxk: lonHY, 2013. — 418 c.

3. [Mamuuckas E. I'. ®duszuka nepopMuUpOBaHHBIX Cpe:
yuyeOHOe TmocoOHue [UIsl CTYAEHTOB CHELHaTbHOCTH
03.03.02 "®uzuka" / E. I'. [lammnckas, B. H. Baproxus;
I'OY BIIO J[loHenkuii HalWOHAJIBHBIM YHUBEPCHUTET, 11 +
DU3HKO-TEXHUYECKUN (bakynbTer, Kadenpa
TEOPETUYECKON (PUM3UKM M HAHOTEXHOJNOTUH. — JlOHelK:
'OV BIIO «JlouHVY», 2017. — 173 c.

4. Tepexos C. B. BapuannoHHble NpUHIUIBI KJIACCUUECKON
mexanukun / C. B. Tepexos, B. H. Baproxun, A. T.
[lerpenko; T'OY BIIO "JloHeukuil HalMOHAIbHBIN
YHUBEPCUTET", PU3HKO-TEXHUYECKHI (bakynpTer,
Kadenpa teopernueckoil GU3MKM U HAHOTEXHOJIOTUH. —
Honenk: 'OV BIIO "louHVY", 2018. — 52 c.

Jonoanumenvnas numepamypa

5. Hanomarepuanbl, HAHOMOKDHITHS, HAHOTEXHOJIOTHH:
[yueb. mocobue] / [H. A. Azapenkos, B. M. bepeches, A.
M. Torpebusik u np.]; XapbkoBckuid Hail. yH-T uM. B. H. 1
Kapazuna. — Xappkos: XHY um. B. H. Kapasuna, 2009. —
209 c.
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6. HanotexHomorun u crenuanbHble MaTepuaibl: y4eO.
nocodbue Mg CTYACHTOB BY30B, OOYYaroIIMXCS I10
Hanpasienuto noarotoBku 140140 - Texn. ¢usuka / 1O. 1
I1. Connues, E. U. Tlpsxun, C. A. Bonorxanuna, A. II.
[lerkoBa; mox pen. 1O. II. ConnumeBa. — CaHKT-
ITerepOypr: Xumusnar, 2009. — 334, [1] c.

1. EnuceeB A. A. OyHKIIMOHAILHBIC HAHOMATEPUAIBL: yIeO.
mocoOue i CTYJIEHTOB CTApPIIMX KYPCOB, O0YJarOITUXCs
no crenuansHocT 020101 (011000) — Xumust / A. A.
Enucees, A. B. Jlykamun. — Mocka: ®uzmatiut, 2010.

8. I'ycee A. W. Hanomarepuanbl, HaHOCTPYKTYpBHI,
Hanotexnojoruu / A. U. I'yceB. — U3xa. 2-e. — Mockaa: 1
®usmaraur, 2009. — 414 c.

9. Munocnasckuii  A.I'.  Koncmekt nekuuii mo Kypcy
«OCHOBBI TIPOIIECCOB MHUKPO- M HAHOTEXHOJIOTHI». — 2
Honenk: JouHY, 2018. — 246 c.

10. | TonoBur 1O. W. Beeaenwe B Hanorexmwmky / 1O. U.
I'osmoBuH. — M.: Mamunoctpoenue, 2007. — 493 c.

11. | ®ocrep JI. Hanorexnonmoruu. Hayka, uHHOBanmuum u
Bo3MokHOCTH / JI. Doctep; nep. ¢ anri. A. B. XadosH. — 2
M.: Texnocdepa, 2008. — 349 c.

12. | PamOumun H. I'. ®usmueckne U XUMHUYECKHUE OCHOBBI
HanotexHonoruit / H. I'. PamOumu, A. B. bepeskun. — 1
Mocka: DUSMATIINUT, 2008. — 454 c.

13. | KoBmwoB A. H. OCHOBbl HAHOTEXHOJOITMM B TEXHUKE:
yueb. mocobue isi CTYIEHTOB BY30B, OOYYarOMIMXCs 1O

HaIlpaBJICHUAM II0AT0T. AUTIIIOMHUPOBAHHBIX
CIEIMAIINCTOB "KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE 5
o0ecnieueHue MalIMHOCTPOUTEIBHBIX np-B";

"ABTOMAaTH3UpOBaHHbIE TexHoJOruu u mp-sa" / A. H.
Kosmios, 0. ®. Hazapos, . M. 6parumoB. — Mockaa:
Axagemus, 2009. — 239 c.

14. HUH®OPMAIIMOHHBIE PECYPChbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.

15. IMPOT'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (kopnioparusHas smnensus JOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas nurensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (suen3us nmporpammer DreamSpark 1uist BeicInX ydeOHBIX 3aBE/ICHHI );
4. Jlunensun GPL, Apache, BSD mis cBo6ogHoro mporpammaoro obecniedenusi: FreeLab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

Pabouass mporpamma paccMOTpeHa U TepeyTBep:KAeHa Ha 3acelaHud  Kadempsl
TEOPETHUECKOW (PU3UKU M HAHOTEXHOJIOTHI C m3MEeHEeHUsIMU (0e3 n3MeHeHuit) Ha 20 TO/I.



http://donnu.ru/
http://library.donnu.ru/
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ITporoxoin Ne or“ 7 20 1.

3aBenyrommii kKageapoit

PaGouas mnporpamMma paccMOTpeHa U IepeyTBepXkJIeHa Ha 3aceJaHuu Kadeapsl
TEOPETUYECKON (PM3UKU U HAHOTEXHOJIOTHI ¢ M3MEHEHUsIMU (Oe3 m3MeHenuii) Ha 20 TOJI.

ITporoxoin Ne or“ 7 20 1.

3aBenyrommii kKageapoit




