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: 3J'IeKTpOHI/IKa 1 HAaHOQJICKTPOHHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: MHKPO- 1 HAHOJJICKTPOHHKA

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

nn

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

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBAaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

[MK-1 CriocobeH cTaBuTh, GopMann30BbIBaTh 1 |PC3YIBTAThI

pemars 3a1a4u, B ToM unciie pazpadareBate 1 |[IK-1.1 CriocobeH HaxomuTh, aHAJIM3HPOBATH U 0000MIATh
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN uHpopMaIMIO 00 aKTyalbHBIX PE3yJIbTaTax MCCIICOBAaHUI B
M3y4aeMBbIX SBJICHUI U MPOIECCOB, CACTEMHO  |paMKaxX TeMaTW4ecKkol o0JacTé cBoel mpodeccHoHaIbHON
aHAJIN3UPOBATh HAyYHbIE IPOOIEMBI, TIOJIy4aTh |AESTEIbHOCTH

HOBBIC

HayqHBIC PC3YJIbTATbI I1K-1.2 CnocobeH  BbIIBUTaTh  THUMOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUIA M TIPOIECCOB, OICHUTh KauecTBO pa3paboTaHHON
MOJENN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

YMETb:

. cienuuKy MaTeMaTHYeCKOrO0 MOJIEIMPOBAaHHMA B OTHOIICHWH (U3UYECKOr0, B OTHOLICHHUU
YHCJICHHBIX METO/IOB, B OTHOILICHUH MPUKIIAJAHON MaTeMaTHKH;

* METO/bl KOHUENTYaJbHOIO IIPOEKTUPOBAHUS;

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

* KiIaccu(pUUMPOBATH KOMIIOHEHTHI MaTeMaTHUECKOW MOZCIIH;
* TIPOBOAUTH MPOLEAY Pl 00e3pa3MeprBaHus U UACHTH(UKAIIMN TapaMeTpOB;
* TPaBWIBHO CTaBUThH BBIYMCIUTEIbHBINA 3KCIIEPUMEHT.

BJIAJIETh:

» oOmemaremarndeckumu nakeramu (MATLAB);
* COBPEMEHHBIMU METOJIaMH HAay4YHOI BH3YyaJIN3aLlUy;
» CAIIP mynsrudusuku (COMSOL).

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH




4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Pone MonenupoBaHus B HayKe. 1 1
) TumoBold MapwmipyT MaTeMaTH4eCKOro 1 1 1
MOJEJINPOBAHMUS.
3 OJeMEeHTBl CUCTEMHOIO aHaJIU3a. 1 1 1
4 CrpyKTypa COBpEMEHHON MaTeMaTHKU. 1 1 1
5 q)yHIIaMeHTaJIBHVBIe HNOHATUS | 1 |
BBIUMCIIUTENIBHON MAaTeMaTHKH.
6 Tunuynsie 3aa4u u METOJIBI 1 1 1
BBIUMCIIUTEIBHON MaTEMaTUKH.
7 Mertonbl IIOCTPOEHUS CETOK B | 1
CUMYJISITOpAXx.
8 HeiipocereBbie moaenu. 1 1 1
9 O030p OOIIeIENeBEIX MaTeMaTHICCKUX 1 1 1
nakeToB CAIIP.
10 [IporpammHble  acnekThl — peanu3aluu | 1 |
mozenu Ha DOBM.
[Ipobnema uneHTHPUKALNN MapaMeTPOB
11 Mofend. Meroasl  BepuUUKAMA U 1 1 1
ONITUMH3ALIH.
[1nanupoBanue BBIUUCIIUTENILHOTO
12 sKcniepuMenTa. [Iparmatnyeckuii moaxon 1 1 1
K MaTeMaTUYECKOMY MOJIEIMPOBAHUIO.
13 MM MuKpo- 1 HAaHOINEKTPOHUKH. 1 1 1
14 |MM B Qu3muKe U XUMUH. 1 1
15 MM B OHONOTHH, TCHETHKN U DKOJIOTHH. 1 1 1
16 |MM B rymMaHUTapHBIX HayKax. 1 1 1
Hroro yacos 15 15 15
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.eq.

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

du3nueckoe M MareMaTMuecKoe MOJeNupoBaHue. B3aumoneicTBHE € MNPUKIAAHOM U YUCTOMU
MaTreMaTHKoi. AOCTparupoBaHue U UacaIr3alys.

2. TunoBo# MapuIpyT MaTeMaTH4YE€CKOT0 MOZEINPOBAHHUS.
Knaccuduranuu maremaruaeckux moneneir (MM). [Ipenmernas 3aBucumocts MM.

3. DaeMeHThI CHCTEMHOTO aHaIn3a.




CuctemHbIM Moxxoa K m3ydaeMoMy o0bekTy. CHCTEMHasl OpraHM3aIisl Ipolecca MOISIUPOBAHUSL.
Wepapxus monenen.

4. CTpyKTypa COBPEMEHHOW MaTEeMaTHKH.

[Ipumenenne Matpull U TeH30pOB B Hayke. KauecTBeHHas Teopus qudQepeHInanbHbIX YpaBHEHHUH.
CriexTpaiibHble U OIlepaToOpHble METO/IbL. Teopusi ONTUMAaIbHOIO YIIPaBICHHUS.

5. ®yHaaMEHTAJIBHBIE TOHSATHS BBIUYMCIUTEIBHON MaTEMaTHKU.

Koneunsle  pasHoctu. Buasl nmorpemHoctedl.  Merpuueckue — mOpocTpaHcTBa.  TOYHOCTH
anMpOKCUMAIUH, CXOAUMOCTb U YCTOWYMBOCTH. SIBHbIE 1 HESIBHBIE CXEMbl. DMIUPUUECKUIN XapaKTep
YHCIECHHBIX METOHOB.

6. TunumuHeie 3aaa4u 1 METOAbI BBIYHCIIMTEIIFHOM MaTeMaTUKU.

MeTobl MHTEPIIONSAIMK U dKCTpanosiun. Jlnaelinsie ypaBHeHUs. [IoMCK COOCTBEHHBIX 3HAYCHHIA
Mmarpull. Pemenne 3amaun Komm s OLY. Pemenue anrebpandeckux ypaBHEHHH M IpaJleHTHBIC
METO/IbI OKCKa 3KCTpeMyMoB. KpaeBble 3agaun s ypaBHEHUI MaTeMaTnueckoil Gpusnku.

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

Mopnenu KIeTOYHbIX aBTOMAaToOB. BBEeHUE B TEOPUIO HEUPOHHBIX CeTel. | eHETHUEeCKHE alrOPUTMBbL
U UX CBs3b C 00yueHHeM HelipoHHO ceTu. Metonsl Tuna MonTe-Kapio.

9. O0630p obmeneneBsIx MaTeMaTraeckux makeros CAIIP.

CumBonbHble BhluncneHuss B Mapple. I[laker Mathematica. Ilaker MATLAB. Ilaker FEMLAB.
[Taker MathCad.

10. IIporpaMMHBIe acreKThl peanu3anuu Mojenu Ha OBM.
Ponw unTepdetica. [IpoBepka KOPPEKTHOCTH aNTOPUTMH3AINH C IIOMOIIBIO TECTOBBIX IPUMEPOB.
11. IIpobnema naeHTUGHUKALUH TapaMeTPOB Moziesin. MeToabl Bepu(uKauy 1 ONTHMHU3ALHIH.

OKCcIiepTHBIE  OIEHKH. BBeneHWe  «IOATOHOYHBIX»  KO3(QQHUIMEHTOB. VYUeT MOrpenrHoCcTH
SKCIIEPUMEHTA.

12. HJ'IaHI/IpOBaHI/Ie BBIYUCIIUTCIIBHOTO SKCIICPUMCHTA. HpaFMaTI/ILIeCKI/Iﬁ noAxXoa K MaTeMaTuicCKOMYy
MOJCIUPOBAHUIO.

[Tpuunubl Heynau monenuposanus. [IpoBepka amexkBaTHocTH Mozpenu. I'enepamus u odopmieHue
HOBOI'0 HAyYHO-TEXHUYECKOTO 3HAHMS.

13. MM MHKpPO- 1 HAHOJIEKTPOHHKH.

Mopenu  aHaJOTOBBIX W JIOTMYECKMX  DJEMEHTOB. JJEMEHTHl CHCTEMOTEXHUKH. SI3bIKH
monenupoBanus SPICE u VHDL. Makpomonemnu.

14. MM B (u3MKe U XUMUH.



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

15. MM B OHOJIOTUH, TEHETUKU U SKOJIOTHH.

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

16. MM B ryMaHUTapHBIX HayKax.

Monens MexorpacieBoro ©Oananca JleoHTheBa. Mojenmu B [ICHUXOJOTHH/aHTPONOJIOTHH U
COLIUOJIOTHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMOM AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

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

Obecrieuenue caMOCTOSITENTLHON paOOTHI: IOCTYI B ceTh IHTEpHET, J0CTYIT K PeKOMEHI0BAaHHOH
JIUTEpATypE.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBenenue B npouecchl HHTErpajbHBIX MUKPO- U HaHOTeXHONOrui [TekeT] : B 2 T. : [yued. mocobue
1t By30B] / [moxa o6m. pen. FO. H. Kopkumko] .— M. : BUHOM. JIa6. 3nanuii, 2010 .—
(Hanorexnomorun) .— T. 1 : OU3NKO-XUMUYECKHUE OCHOBHI TEXHOJIOTUH MUKpo3iekTponuku / [FO. JI.
Yuctskos, 0. I1. PaitroBa]. - 2010. - 392 c.
2. Camapckuii A.A. BBeneHue B unciienHbie Metosl: yueb. [locooue. — M.: Hayxka, 1972. — 272 c.
3. bornaes lO.I1. BeruucnurensHas MaTeMaTHKa U IpOrpaMMHUpOBaHue: yuel. mocobue. — M.: Briciias
mkoja, 1990. — 544 c.
4. AxtyanbHble TPOOIEMbl MOIEIMPOBAHUS B CUCTEMAaX aBTOMAaTH3HUPOBAHHOTO CXEMOTEXHHUUECKOTO
npoektupoBanus. / mox pea. AWM. CremnkoBckoro. — M.: Hayka, 2003. — 432 c.

JomnonHurensHas aureparypa

1. OcHoBbI MuKpoanekTponnku [Tekcr] : [yae6.mocobue mis By3os] / . I1. Crenanenko .— 2-e u3.,
nepepad. u gor. — M. : JlaGoparopus bazoBsix 3nanuii, 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
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha neximoHHbBIX ¥ CEMUHAPCKUX 3aHATHIX UCTIOIB3YIOTCS MYIBTUMEANIHBIE TEXHOIOTUH, BKITIOUAs
JIEMOHCTPALUIO MPE3CHTALIUM.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTy,I[eHT, npocnymaBLm/Iﬁ KypC J'ICKLII/Iﬁ n CCMHHAPOB, JOJIKCH OBJIAACTbH O6H_II/IM MMOHSATHIHBIM
arrapaTroM U Hay4YUTbCA NPUMCHATH TCOPECTUUCCKUC 3HAHUA HA ITPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:



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

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUM W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIEAyeT OOpaliaThCsi 3a KOHCYJIbTalKMed K

MIpenoAaBaTeio Ha JIEKIIMH WIH TOKJIaIYUuKy Ha CEMHUHApE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa MUKpPO- ¥ HAHODJICKTPOHHUKH

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBAaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

[MK-1 CriocobeH cTtaBuTh, GoOpMann30BbIBaTh 1 |PC3YIBTAThI

pears 3a1a4u, B ToM uncie paspadarsiBath 1 [[IK-1.1 CnocoGeH HaxoauTh, aHaIU3UpOBaTh U 0000MIATH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN uHpOpMaNNIo 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
H3y4YaeMbIX SBJICHHH U MPOLIECCOB, CHCTEMHO  |paMKax TeMaTHYecKoWl o0iacTu cBoed mpodeccroHanbHON
aHAJM3UPOBATh HAYYHbIE IPOOJIEMBI, OTYy4aTh |AEATEIBHOCTH

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.2 CnocobeH  BbIIBUTaTh  THUMOTE3bl, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI M TIPOIECCOB, OICHUTh KauecTBO pa3zpaboTaHHOU
MOJENN

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynprate wu3sydeHHs AMCIHMIUIMHBI «MaremMarudyeckoe MOJCIMPOBAaHHE MHKPO- M HAHOCHCTEM)
00yJarouics JTOIDKEH:

3HAThb:
° CHeHI/I(l)I/IKy MAaTeMaTu4ICCKOro MOACIMPOBAHUA B OTHOLICHUU (1)I/ISI/ILIeCKOI‘O, B OTHOIICHUHU
YHUCJIICHHBIX METOJ0B, B OTHOIICHUN HpHKHaHHOﬁ MaTCMaTHuKH,
¢ MCTOAbI KOHICIITYAJIbHOTO ITPOCKTUPOBAHUS
® MareMaTHu4CCKHUEC OCHOBBI MECTOJa KOHCYHBLIX 3JICMCHTOB, KJICTOYHBIX aBTOMATOB M I'CHCTHYCCKHX
AJITOPpUTMOB.

yMeTh:
* KJacCH(UIMPOBATH KOMIIOHEHTHI MaTeMaTHUECKOM MOJIETIH;
* TPOBOAUTH NPOLEAYPHI 00€3pa3MEepPUBaHUS U HACHTU(UKALIUH [1aPAMETPOB;
* IPaBUIBHO CTABUTh BBIYMCIUTEIbHBIN 3KCIIEPUMEHT.

BJIaJeTh:

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

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MPOLION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. DneMeHTB CUCTEMHOTO aHaJN3a.

2. CTpyKTypa COBpeMEHHON MaTeMaTHuKU.

3. ®yHaaMeHTaIbHbIE TOHATHUS BBIYUCIUTEILHON MaTEMAaTHKH.




4. TunuyHble 3a7]a41 ¥ METObI BBIYUCINTEILHON MaTeMaTHKH.

5. Meronbl IOCTPOEHUS CETOK B CUMYJISITOPaX.

6. HeiipocereBsie Mmoaenu.

7. O630p obmieneneBbIx MaTeMaTrueckux naketoB CATIIP.

8. IIporpaMMHBIe acTIeKThI peanu3zannyd Mojenu Ha OBM.

9. IIpobiema uaeHTU(UKALMY TapaMeTPOB Mojieu. MeTozbl Bepu(UKauy U ONITHMU3AIHH.

10. IlnaHupoBaHUE BBIYUCIMTENBHOIO 3KcliepuMeHTa. [IparmMaTnyeckuil Noaxox K MareMarudecKoMmy
MOJZIETTHPOBAHUIO.

11. MM MuKpo- 1 HaHOIJIEKTPOHUKH.

12. MM B (u3HKe U XUMUH.

13. MM B OHOJIOTUH, TEHETUKU U SKOJIOTHH.
14. MM B ryMaHHTapHBIX HayKax.

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKWE U TIOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTHJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
. Oe3ynpedHoe BiaJicHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, YMEeHHE ero 3()()EeKTUBHO
UCTIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
. BBIPKCHHAs] CIOCOOHOCTb CAMOCTOATEIIBHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIEeMBbI B
HECTaHJapTHOH CUTYyalllH;
* TOJHOE M IIIyOOKOE yCBOEHHE OCHOBHOM M JONOJIHHUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMO TUCTIMITIIMHEI;
* YMEHHUE OpUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 110 U3y4aeMOM AMCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PadoTa Ha NPAKTUUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

9 6amto — (OTJIMYHO):

* CHUCTEMaTU3UpPOBAaHHbIC, TyOOKHE M MOJHBIC 3HAHMUS 110 BCEM pa3jieiaM y4eOHOH mporpaMmabl;

. TOYHOE HCIOJIb30BAHUE HAYYHOH TEPMUHOJIOTHH (B TOM 4YHCJIE€ HAa HHOCTPAHHOM SI3BIKE),
CTHJIUCTHYCCKU TPAMOTHOE, JIOTHUECKU MPABUIIBHOE M3JIOKCHHUE OTBETA HAa BOMPOCHI;

*  BIAQJCHUC MHCTPYMEHTApUEM YYCOHOW IMCHHUIUIMHBI, YMEHHE ero 3((EKTUBHO HCIOJIb30BaTh B
MOCTAHOBKE U PEIICHUH HAYYHBIX M MPO(ECCHOHABHBIX 3a/1a4;

*  CmOCOOHOCTH CaMOCTOSTENILHO M TBOPUECKH PEIIaTh CIOKHBIC MPOOIEMBbI B HECTaHAAPTHOM
CUTyallid B paMKax Y4eOHOW MNporpaMMbl, IOJHOE YCBOCHHE OCHOBHOW U JOMOJHH "TEIbHOM
JIUTEePaTypbl, PCKOMEHIOBAaHHON YUeOHOU POrpaMMO TUCIIUITITHHBI;

*  yMEHHC OPHUCHTHUPOBATHCS B OCHOBHBIX TCOPHUAX, KOHIICTIIUAX M HAMPABICHHUAX MO H3y4aeMOM
JMCIUIUIMHE U aBaTh UM KPUTUYECKYO OIICHKY;

*  caMmocCTosATeNIbHas paboTa Ha MPAKTHYCCKHX, JIAOOPATOPHBIX 3aHITHSIX, TBOPUYCCKOE ydacTHE B
IPYMIIOBBIX 00CYKICHUSX, BRICOKUN YPOBEHb KYJIBTYPhI HCITOJTHCHHS 33 JaHHH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTHU3WPOBaHHbBIC, [IyOOKHE M IOJHBIC 3HAHMS [0 BCEM INOCTABICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOW IUCIUILIUHBI (METONAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTWH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE M PEIICHUHM HAyYHBIX U
npoeCcCHOHANBHBIX 3a7la4y; CIIOCOOHOCTh CAMOCTOSITENIFHO pPEelIaTh CIIOKHBIE NPOOIEMBl B PaMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIONIHUTENHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3ULHUI TOoCyJapCTBEHHOH wHIeoiaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);



* AaKTUBHAas CaMOCTOsTENbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSIX, CHCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.

7 6anoB — (OYEHb XOPOLIO):
* CHCTEMaTU3UPOBAHHbBIC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

¢ HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUHN (B TOM YUCJIC HAa MHOCTPAHHOM 5{3BIK€), JJUHI'BUCTHYCCKHU U
JIOTUYCCKH ITPABUIIBHOC U3JIOKCHHUC OTBETA HA BOIIPOCHI, YMCHUC [€JI1aTh 000CHOBaHHBIE BBIBO/IBI,

® BJIaICHUC MHCTPYMCHTApUEM y‘IC6HOﬁ JAUCHUIIIIMHBI, YMCHHUE €r0o HUCII0JIb30BaThb B IIOCTAHOBKE U
PCHICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHLCHIMUAX H HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

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

6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATH3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYCCKHU
MPaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC ACJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BIAJCHUC MHCTPyMEHTapUeM Yy4YeOHOH INUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHAIBHBIX 3aa4; CIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSIX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIBHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKUI YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3aJaHUi.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4eOHOH MPOTrpaMMBI;

° HCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CHOCOOHOCTh CAMOCTOSTEIILHO IMPUMCHATH TUIIOBLIC PCHICHHNA B paMKax yqe6H0171 nporpamMmmai;
¢ YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, Ja0OPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aAaHUH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUN B paMKax 00pa30BaTeIbHOIO CTAHJAPTA;
* YCBOCHHE OCHOBHOM JINTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCHUIINHBL

*  HCIOJNIb30BAaHWE HAYYHOU TEPMUHOJIOTMH, CTUIUMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIMOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IIpCTIOAaBaTCyid pCllaTh CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MNPAKTUYECKUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPBI HCTIOIHEHUS 3aJaHHH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;

* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOMH MPOrpaMMOi TNCIHUILINHB;

*  HCNOJNB30BaHWE HAYYHOM TEPMHUHOJOTHH, HM3JO0XKEHHE OTBETAa Ha BONPOCHI C CYIIECTBEHHBIMHU
JMHIBUCTHYECKUMH U JIOTHYECKUMU OIINOKaMU;

¢  ciaboe BIAJIEHHE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;



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

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

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOTO CTaHapTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILIAHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI) TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJIWMYUE B OTBETE TI'PYOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHHH.

1 6amr — (HEYIOBJIETBOPUTEJIBHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckune MaTepuajbl, OMpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBenenun auddepeHurpoBaHHOro 3adera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noarotoBky. Onpoc obyuaromerocs Mo OMIeTy He JOIDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM W (WJIM) TUCbMEHHOU (opMe.



