degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MaremaTudeckoe MOACINPOBAHUEC MUKPO- 1 HAHOCHUCTCM
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa MUKpPO- U HAHODJICKTPOHHUKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: W.B. MaTromkuH, KaH1. Qu3.-MaT. HayK

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl MEKpO- U HaHO3JeKTpoHukH 29.05.2020



AHHOTANMA
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Kypc IpeAyCMaTpUBAET TIOBBIIIEHHE YPOBHSA MAareMaTHMYecKOro OOpa3oBaHUs CTYJACHTOB IIpU
OJHOBPEMEHHOM YKPEIUICHMH HAaBBIKOB HX aOCTPaKTHO-JIOTHYECKOTO M  aCcCOLMAaTHBHO-(PHIOCO(CKOro
MBIIIICHNS U O3HAKOMJICHHU C MPAKTHKOW MaTeMaTHYeCKOTrOo MOAEIMPOBAHMSA, KOTopoe IuddepeHupyercs
OT NPHUKJIATHOW MaTeMaTHKH M TEXHUYECKOTO HCIIONHEHHSI BBIYMCIUTEIBHBIX 3KcrepuMeHToB. C ydeTom
cemuuku Kadenpbl (QyHKIMOHATBHOW HAHOAIEKTPOHHKH CIENaH akKLUEHT Ha INPHUMEHEHHE METOHOB
MaTeMaTHYeCKOro MOJICIIMPOBAHUS B MPEIMETHON 00JacTH TEXHOIOTHH.

3anaum Kypca:

¢ HU3Y4YCHHUC MATCMATUYCCKOI'O 0asuca HanOoJIee 3HAYMMBIX CpcACTB (bOpMaJ'II/BaL[I/II/I " CpCACTB YUCIICHHOIO
MOJCIIUPOBAHUA;

¢ OBJAACHUC CTYACHTAMM HAaBbIKAMU CHUCTEMATUYCCKOI'0 MBIIUJICHUSA, B HAaCTHOCTHU, ITPU KOHUCIITyaJIU3alluu
TCXHOJIOTMHU MUKPO- U HAHOIJICKTPOHUKU

° BBIpa6OTKa OIIbITa B CaMOCTOATCIBHOM HCCJIICAOBAHHUHN CIOXXHBIX CUCTCEM U SIBIICHUH.
Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

° CHGHI/I(I)I/IKy MAareMaTu4CCKOro MOACJINPOBAHUA B OTHOHICHUU (I)I/I3I/I‘IGCKOFO, B OTHOIICHHUHU YHUCJICHHBIX
MCTOI0B, B OTHOICHUHN HpHKHaZ{HOﬁ MaTreMaTuKu,

* Merozab! KOHIIENTYaIbHOI'O IPOEKTUPOBAHMUS;

° MareMaTuyeCcKue OCHOBBI METOJa KOHEUHBIX OJICMCHTOB, KJICTOYHBIX aBTOMATOB M TI'CHCTHYCCKHX
AJITOPpUTMOB.

Vmern:

» KiaccuduiupoBaTh KOMIIOHEHTH MAaTEMaTHIECKON MOJICITH;

» [IpoBomutk mponieAypsl 006€3pa3MeprBaHus U WACHTU(DHUKAIINY TApaMETPOB;
* [IpaBWIBHO CTaBUThH BHIYUCIUTEIBHBIN SKCIICPUMEHT.

Branets:

» OOwmemaremarnueckumu nakeramu (MATLAB);

» CoBpeMEHHBIMH METOAAMHU HayYHOU BU3yaIH3allUH;
» CAIIP mynstuduzuku (COMSOL).

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:
. Ponie MozienupoBaHus B HayKe.

. TUIIOBOM MapHmIpyT MaTeMaTHYECKOTO MOAETUPOBAHUS.

. DJeMEeHTBI CUCTEMHOTO aHaJn3a.

. CTpyKkTypa COBpeMEHHON MaTeMaTHKH.

. OyHaaMeHTaNbHbIC TOHATHUS BBIYUCIUTEILHON MaTeMaTHKH.

. TunuyHbIe 3a1a44 1 METOABI BHIYUCIUTEIBHON MaTeMaTHKH.

. MeToapl IOCTPOEHUS CETOK B CUMYJISATOPAX.

0 NN N bW~

. HeiipocereBrie moaenu.

9. O0630p obmeneneBsIx MaTeMaTraeckux makeroB CAIIP.

10. IIporpaMMHEI€ acTIeKTHI peanu3anuu Mojien Ha DBM.

11. IIpobnema naeHTUPUKAITUN TapaMeTPOB MOIEIU. MeTo bl BeprU(DUKAIIMHA U OTITUMU3AITHH.

12. HJ'IaHI/IpOBaHI/Ie BBIYUCIIUTCIIBHOIO JOKCIICPUMCHTA. HpaFMaTI/ILIeCKI/Iﬁ nmoaxoa K MareMaTu4CcCKOMY
MOJCIUPOBAHUIO.

13. MM MHKpPO- ¥ HAHODJIEKTPOHHKH.

14. MM B (u3HKe U XUMUU.

15. MM B OHOIOTHH, TEHETUKH 1 DKOJIOTHH.
16. MM B ryMaHUTapHBIX HayKax.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI



¢ MOBBINICHUC YPOBHA MATCMATHYCCKOI'O 06pa30BaHI/I$I CTYACHTOB IIPpU OAHOBPCMCHHOM YKPCIIJICHUU
HaBbIKOB HX a6CTpaKTHO-J'IOFI/I‘-IeCKOFO n aCCOI_[I/IaTI/IBHO-(i)I/IJIOCO(bCKOFO MBIIIJICHUA U O3HAKOMJICHUU C
HpaKTI/IKOﬁ MAareMaTu4CeCKOro MOACINPOBAHUA, KOTOPOC HH(b(bepeHHpreTCﬂ oT HpHKHaI[HOﬁ
MATEMAaTUKU U TEXHHUYCCKOTI'O HCIOJHCHHSA BBIYMUCIMTEIIbHBIX SKCIICPUMCEHTOB. C YUCeTOM CHEI_[I/I(bI/IKI/I
Ka(l)ellpbl (I)YHKLIHOHaHBHOﬁ HAHOJJICKTPOHUKHU  CACJIAH aAKICHT Ha HOPUMCHCHHUC MCTOAOB
MAaTEMaTU4€CKOro MOACINPOBAHUSA B HpeI[MeTHOﬁ 00J1aCTH TEXHOJIOTHH.

3agauu AUCHUILIHHBI

*  M3yYCHHE MareMaThieckoro Oasuca HamboJee 3HAYMMBIX CPEICTB (QOpMan3alid U CPEICTB
YHCIIEHHOTO MOJCITHPOBAHHS;

° OBJIAAICHUC CTYACHTAMU HaBbIKaMU CHCTCMATHYCCKOI0 MbIINUICHHUA, B YaCTHOCTHU, IIpHU
KOHICTITYaJIU3alluu TEXHOJIOTMHU MHUKPO- 1 HAHOJJICKTPOHUKHU;

® BBIpa6OTKa OIIbITa B CAMOCTOSITEILHOM HCCJICIOBAHUH CJIOKHBIX CUCTEM M SIBIICHUM.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IK-1

aHaJlu

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

CrniocoGeH cTaBUTh, (HOpMAITN30BBIBATh U |ACATCILHOCTH

peuarh 3aiauu, B TOM YUCJIIC paBpa6aTBIBaTB n IIK-1.2 CnocobeH BbBIIBUI'aTh THUIIOTEC3HbI, CTpOUTH
HuccCiICaoBaTb MaTCMAaTUYCCKUEC MOJCIIN MareéMaTudeCKue MoAeJan JIs1  ONHMCAaHUA  U3YydaCMbIX
HU3y4acMbIX SIBIICHUH 1 nponeccoB, CUCTECMHO SIBIICHUM U mponeccoB, OLICHUBATL KAYCCTBO pa3pa60TaHH01‘/'I

3UPOBATh HAay4HBIE MPOOIEMBI, TIOJIyYaTh |MOJIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKue H (WIIHN)

9KCIIEPUMEHTAJIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAaThb:

YMETh

. cnenn(uKy MareMaTHYeCKOro MOJEIMPOBAaHHUS B OTHOIIEHHMH (U3NYECKOTO0, B OTHOLICHHUU
YHCJICHHBIX METO/IOB, B OTHOLLICHUM IIPUKJIAAHON MaTeMaTUKH;

* METOABI KOHLIENITYAJIbHOTO MPOEKTUPOBAHUS;

* MareMaTu4yecKUe OCHOBBbI METO/la KOHEYHBIX 3JIEMEHTOB, KJIETOYHBIX aBTOMATOB M I'€HETHUYECKUX
aJITOPUTMOB.

* KJIacCH(UIMPOBATH KOMIIOHEHTHI MaTeMaTHUECKOM MOJIETIH;

* TPOBOAUTH MPOLEAYPHI 00€3pa3MEpPUBaHUS U HACHTU(UKALIUH [1aPAMETPOB;

* IPaBUIBHO CTABUTh BBIYMCIUTEIbHBIN 3KCIIEPUMEHT.

BJIAJIETD:

» oOmemaremarndeckumu nakeramu (MATLAB);
* COBPEMEHHBIMHU METOaMU HayYHOW BHU3yaIH3alliy;
» CAIIP mynstuduzuku (COMSOL).

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT




Jivnunn | cumnuepon | siauupai. peuuio pabora
1 Pone MonmenupoBaHus B HayKe. 1 1
) TumoBold MapwmipyT MaTeMaTH4eCKOro 1 1 1
MOJEJINPOBAHMUS.
3 OJeMEeHTB! CUCTEMHOI0 aHaJIU3a. 1 1 1
4 CrpyKTypa COBpEMEHHON MareMaTHKU. 1 1 1
5 q)yHIIaMeHTaJIBHVBIe HNOHATUS | 1 |
BBIUMCIIUTENBHON MaTeMaTHKH.
6 Tunuynsie 3aa4u u METOJIBI 1 1 1
BBIYMCIIUTEIBHON MaTEMaTUKH.
7 Mertoubl IIOCTPOEHUS CETOK B | 1
CUMYJISITOpAXx.
8 HeiipocereBbie moaenu. 1 1 1
9 O030p OOIIeNENeBbIX MaTeMaTHICCKUX 1 1 1
naketoB CAIIP.
10 [IporpammHble  aclekThl — peanu3aluu | 1 |
mozenu Ha DOBM.
[Ipobnema uneHTHPUKALNN MapaMeTPOB
11 Mofend. Meroasl  BepUQUKAMA U 1 1 1
ONITUMU3ALIH.
[1nanupoBanue BBIUUCIIUTENILHOTO
12 skcniepuMenTa. [IparmMatnyeckuii moaxon 1 1 1
K MaTeMaTUYECKOMY MOJIEIMPOBaHUIO.
13 MM MuKpo- 1 HaHOINEKTPOHUKH. 1 1 1
14 |MM B Qu3muKe 1 XUMHUH. 1 1
15 MM B OHONOTHU, TCHETHKN 1 DKOJIOTHH. 1 1 1
16  |MM B ryMaHUTapHBIX HayKax. 1 1 1
Hroro yacos 15 15 15
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.eq.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Pone MonenupoBaHus B HayKe.

du3nueckoe M MareMaTMYecKoe MOJENHpoBaHue. B3aumoneicTBHE C MNPUKIAAHOM U YUCTOU
MaTeMaTHKoi. AOCTparupoBaHue U UjacaIr3alys.

2. TunoBoi MapuIpyT MaTeMaTH4YE€CKOT0 MOZEIINPOBAHHUS.
Knaccuduranmu maremaruaeckux moneneir (MM). [Ipenmernas 3aBucumocts MM.
3. DneMeHThl CUCTEMHOIO aHaJIu3a.

CuctemHbIM Monxoa K m3ydaeMoMy o0bekTy. CHCTEMHasi OpraHM3aIisl Ipolecca MOISIUPOBAHUSL.
Wepapxus monenen.

4. CTpyKTypa COBPEMEHHOW MaTeMaTHKH.

[Ipumenenne Matpull U TeH30pOB B Hayke. KauecTBeHHas Teopus qudQepeHInanbHbIX YpaBHEHHH.
CriexTpaibHble U OIlepaTOpHble METO/IbL. Teopusi ONTUMAaIbHOIO YIIPaBICHHUS.




5. ®yHaaMEHTAJIBHBIE ITOHSATHS BBIYMUCIUTEIBHON MaTEMaTHKU.

Koneunsle pasHoctu. Buasl nmorpemHocted.  Merpuyeckue — mOpocTpaHcTBa.  TOYHOCTH
anMpOKCUMAIUH, CXOAUMOCTb U YCTOWYMUBOCTH. SIBHbIE 1 HESIBHBIE CXEMbl. DMIUPUYECKUIN XapaKTep
YHCIECHHBIX METOHOB.

6. TunumuHeie 3aaa4u 1 METOAbI BBIYMCIIMTEIIFHOM MaTeMaTUKU.

MeTobl MHTEPIIONSAIMK U dKCTpanoisaiun. Jluaelinsie ypaBHeHus. [IoMCK COOCTBEHHBIX 3HAUYCHHIA
Marpull. Pemenne 3agaun Komm mis OLY. Pemenue anrebpandeckux ypaBHEHHH M paJleHTHBIC
METO/IbI MOMCKa 3KCTpeMyMoB. KpaeBble 3agaun A ypaBHEHUI MaTeMaTnueckoil Gpusnku.

7. Meronbl IOCTPOEHUS CETOK B CUMYJISITOPaX.
Koneunsle pasHocTu Ha TpeyronbHbIX ceTkax. CrulaiiHbl. MeTo KOHEUHBIX 3J1EMEHTOB.
8. HeitpocereBbie Mozeny.

Mogenu KIeTOYHbIX aBTOMAaToOB. BBEIeHUE B TEOPUIO HEUPOHHBIX CeTel. | eHETHUEeCKHE allrOPUTMBbL
U UX CBsI3b C 00yueHHeM HelipoHHO ceTu. Metonsl Tuna MonTe-Kapio.

9. O0630p obmeneneBsIx MaTeMaTraeckux makeros CAIIP.

CumBonbHble BhluncneHuss B Mapple. Ilaker Mathematica. Ilaker MATLAB. Ilaker FEMLAB.
ITaker MathCad.

10. IIporpaMMHBIe acrieKThl peau3anuu Mojenu Ha OBM.
Ponw unTepdetica. [IpoBepka KOPPEKTHOCTH aNTOPUTMH3AINH C TIOMOIIBIO TECTOBBIX IPUMEPOB.
11. IIpobnema naeHTUGHUKALUK TapaMeTPOB Mojiesin. MeToabl Bepu(uKauy 1 ONTHMU3ALHIH.

OKCIiepTHBIE  OlEHKW. BBeneHWe  «IOATOHOYHBIX»  KO3(QQHUIMEHTOB. VYUeT MOrpenrHocTH
SKCIIEPUMEHTA.

12. HJ'IaHI/IpOBaHI/Ie BBIYUCIIUTCIIBHOTO SKCIICPUMCHTA. HpaFMaTI/ILIeCKI/Iﬁ noAxXoa K MaTeMaTuiCCKOMY
MOACIUPOBAHUIO.

[Tpuunubl Heynau monenuposanus. [IpoBepka amexkBaTHocTH Mozpenu. I'enepanus u odopmieHue
HOBOTI'0 HayYHO-TEXHUYECKOTO 3HAHMS.

13. MM MHKpPO- 1 HAHOJIEKTPOHHKH.

Mopenu  aHaJOTOBBIX W JIOTMYECKMX  DJEMEHTOB. JJEMEHTHl CHCTEMOTEXHUKH. SI3BbIKH
monenupoBanus SPICE u VHDL. Makpomonemnu.

14. MM B (u3HKe U XUMUU.

OOrekanue razoM kpbuia camoinera. ComuToHbl. MccienoBanne XUMHUECKAX PEaKIMid. DIIEMEHTHI
KBaHTOBO-XMMHYECKOTO MOAEITUPOBAHHS.

15. MM B OHOJIOTUH, TEHETUKU U SKOJIOTHH.

Monenu Tuna «XUIIHUK-KepTBay. Mozaenu apeiida reHoB. MIMUTaIMOHHOE MOJACIMPOBAHUE TOpoa
(o JIx. ®oppecrepy).



16. MM B ryMaHUTapHBIX HayKax.

Monens MexorpacineBoro Oanadca JleoHTheBa. Mojenmu B [ICHUXOJOTHH/aHTPONOJIOTHH U
COLIMOJIOTHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOXMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heob6xoaumoe o0opynoBaHue JUIs JIEKLIUI U MPaKTUYECKUX 3aHATHH: ydeOHas ayAuTOpus, OCHAILICHHAS
KOMITBIOTEPOM U MYJBTUMEAUHHBIM 000PYIOBaHKEM (IIPOEKTOP, 3BYKOBasi CHCTEMA).

ObecrieueHue caMOCTOSTENTLHON paOOTHI: TOCTYI B ceTh IHTEpHET, JOCTYIT K PeKOMEHI0BAaHHOMN
JIUTEpPATypE.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBenenue B npouecchl HHTErpalbHBIX MUKPO- M HaHOTeXHONorui [TekeT] : B 2 T. : [yued. mocobue
1t By30B] / [moa o6m. pen. FO. H. Kopkumko] .— M. : BUHOM. JIa6. 3nanuii, 2010 .—
(Hanorexnomorun) .— T. 1 : OU3NKO-XUMUYECKHUE OCHOBHI TEXHOJIOTUH MUKpo3iekTponuku / [FO. JI.
Yuctskos, 0. I1. Paitrona]. - 2010. - 392 c.
2. Camapckuii A.A. BBeneHue B unciiennbie Metosl: yueb. [locooue. — M.: Hayxka, 1972. — 272 c.
3. bornaes lO.I1. BeruucnurensHas MaTeMaTHKa U IpOrpaMMHUpOBaHue: yuel. mocodue. — M.: Briciias
mkojia, 1990. — 544 c.
4. AxtyanbHble TPOOIEMbl MOIEIMPOBAHUS B CUCTEMaX aBTOMAaTH3UPOBAHHOTO CXEMOTEXHHUUECKOTO
npoektupoBanus. / mox pea. A.M. CremnkoBckoro. — M.: Hayka, 2003. — 432 c.

JomnonHurenbHas aureparypa

1. OcHoBbI MuKpoanekTponnku [Tekcr] : [yae6.mocobue mis By3os] / . 1. Crenanenko .— 2-e u3.,
nepepad. u gor. — M. : JlaGoparopus bazoBsix 3nanmii, 2004 .— 488c.

2. Kpacnomékos I1.C., [letpoB A.A. Ilpunnumns noctpoerus moaeneit. — M.: ®azuc, 2000. — 284 c.
3. ITasnosckuii FO.H. Umuranmonnsle moaenu u cucteMsl. — M.: ®@asuc, 2000. — 144 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX ¥ CEMUHAPCKUX 3aHATHUIX UCIIOIB3YIOTCS MYIBTUMEANIHBIE TEXHOIOTUH, BKITIOUAs
JIEMOHCTPALUIO MPE3CHTALIUM.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, mpocinylmaBIIMKA Kypc JEKIMA W CEMHUHApOB, MOJDKEH OBIAAETh OOMIMM TMOHSITUHHBIM
anraparoM U HayqUThCs IPUMEHSITh TEOPETUUECKUE 3HAHUS Ha IIPaKTHUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocemeHus Bcex JEKIUH U CEMUHAPOB, MPEIYyCMOTPEHHbBIX y4eOHBIM IJIAHOM; BEEHHE KOHCIIEKTOB
3aHATUH; aKTUBHOE y4acTHe B 00CYKICHUU JIEKLUH U CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTICNIBbHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalMed K
[IPETIO/IaBaTE0 Ha JIEKLIMY WIN I0KJIa{UMKy Ha CEMUHape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa MUKpPO- ¥ HAHODJICKTPOHHUKH

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: W.B. Mariomku, kaaa. pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesymprate wusydeHHs AMCHMIUIMHBI «MaremMarudeckoe MOJICIHPOBAaHHE MHUKPO- M HAHOCHCTEM)
00yJaromuiicst JOmKeH:

3HATb:

. cienuuKy MaTeMaTHYeCKOrO0 MOJIEIMPOBAHHMA B OTHOIICHWH (U3UYECKOr0, B OTHOLICHUU
YHCJICHHBIX METO/IOB, B OTHOLLICHUH MPUKIIAAHON MaTeMaTHKH;

* METO/bl KOHUENTYaJbHOIO IIPOEKTUPOBAHUS;

* MaTeMaTH4YeCKHe OCHOBBI METO/a KOHEYHBIX AJIEMEHTOB, KJIETOYHBIX aBTOMATOB M I€HETHYECKHUX
aJITOPUTMOB.

yMeThb:

* KiIaccu(pUUMPOBATH KOMIIOHEHTHI MaTeMaTHUECKOW MOZCIIH;
* TNIPOBOAUTH MPOILEAY Pl 00e3pa3MeprBaHus U UACHTH(UKAIIMN TapaMeTPOB;
* TPAaBUWIBHO CTaBUThH BBIYMCIUTEIbHBINA 3KCIIEPUMEHT.

BJIaJeTh:

» oOmemaremarndeckumu nakeramu (MATLAB);
* COBPEMEHHBIMHU METO/IaMH HAYYHOW BU3YaJIH3aIN;

» CAIIP mynsrudusuku (COMSOL).
3. [lepevyens THNOBBIX (IPUMEPHBIX) BOMPOCOB, 32/1aHMI{, T€M /151 MOATOTOBKH K TEKYIeMYy KOHTPOJIIO

C 1menplo KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUS 110 TeME IIPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! k quddepeHnmpoBaHHOMY 3a4eTy:

. DJIEMEHTBI CUCTEMHOTO aHAJIN3A.

. CTpyKTypa COBpEeMEHHOI MaTeMaTHKH.

. @yHIaMeHTalIbHbIC TOHATHS BEIYUCIUTEIBHON MaTeMaTHKN.
. Tunuunble 3a71a4n ¥ METOBI BBIYUCIUTEILHON MaTeMaTHKH.
. MeTozbl HOCTPOCHNUS CETOK B CUMYIIATOPAX.

. HeiipocereBrie monenu.

. O630p obmeneneBbix MaTeMaTHueckux maketoB CAIIP.

0 3O LD AW

. [IporpamMmHbIe acIeKThI peanu3auu Moaenu Ha DBM.
9. IIpobiema naeHTU(UKALMH TapaMeTPOB Mojieu. MeTozbl Bepu(UKaUU U ONITHMU3AIHH.

10. IlnaHupoBaHUE BBIYUCIMTENBHOIO 3KcliepuMeHTa. [IparmMarnyeckuil noaxox K MareMarudeckoMmy
MOJZIETTHPOBAHUIO.




11. MM MUKpO- U HAHOIJIEKTPOHUKH.

12. MM B (u3HKe U XUMHUH.

13. MM B OHOIOTHH, TEHETUKN U DKOJIOTHH.
14. MM B ryMaHUTapHBIX HayKax.

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXO/IHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
WCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE YCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHO# mpoTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCIIOJIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbl HCIIOJTHEHHS 33 JaHHMH.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapHueM Y4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON y4eOHOW POTrpaMMO TUCIIUILITHBI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTHU3UPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 10 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;
*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;
* BIAJICHHE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE HMPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;
*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,
* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULMI rocydapCTBEHHOH wujeoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);
* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE M MOTHBIE 3HAHUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;
* HCII0JIb30BAHUE HAyYHOU TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;
*  BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;



*  YCBOCHHME OCHOBHOW W JIOTIONHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOM
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTeNnbHas padoTa Ha MPAaKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aJaHUH.

6 6ayoB — (XOPOILO):

* JIOCTaTO4YHO MOJHbIE U CUCTEMAaTU3UPOBAaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWHU, CTHIMCTUYECKH T'PaMOTHOE, JOTHYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUAX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAas CaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBBIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTarO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

*  HUCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
U3JI0KEHUE OTBETA HA BOIPOCHI, YMEHHUE JI€JIaTh BHIBODI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX yueOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCLUUIUIMHE M JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amia — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  HUCIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOJABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

* yYMEHHE [0 PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYZAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeNIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTrpaMMOi TUCIUILTHHBL;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUM, W3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKAMH U JIOTHYECKUMH OLIHOKAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PEILICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HAMpPaBIECHUSX H3ydaeMou
JIHCIHILIAHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaHapTa;

. 3HAHHUSA OTJEJIBHBIX JINTEPATYpPHBIX MCTOYHHKOB, PEKOMEHIOBAHHBIX Yy4eOHOW mporpaMMoi
JVCLUUTUIHHBL,



° HCYMCHUC HCIIOJIb30BaTh HAYYHYIO TCPMHHOJIOTUIO IAUCHUIUIMHBI, HAJIUYHUEC B OTBETC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKHUX OH_II/I60K;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJaHni.
1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu nposenennn nuddepenHpoBaHHOro 3adera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacoOB
B YCTHOW W (WJIM) TUCBMEHHOMU (hopMe.



