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 IpeayCcMaTpuBaeT TIOBBIIEHHE YPOBHS MAaTeMaTH4yeckoro oOpa3oBaHMs CTYACHTOB IIpH
OJHOBPEMEHHOM YKPEIJICHUH HAaBBIKOB HX aOCTPaKTHO-JOTHYECKOIO W aCCOLMATHBHO-(PHUIOCOPCKOro
MBIIIICHNS U O3HAKOMJICHUU C MPAKTUKOW MaTeMaTHYeCKOTO MOAEIMPOBaHMSA, KOTopoe IuddepeHupyercs
OT TPHUKJIATHOW MaTeMaTUKH M TEXHUYECKOTO HCIIOJHEHHs BBIUYMCIUTENIBHBIX SKCIepuMeHTOB. C ydeToMm
cnemupukn Kadenpbl (QyHKIMOHAIBHONW HAHOZIEKTPOHMKM CHENaH aKIEeHT Ha IPUMEHEHHE METOIOB
MaTeMaTHYeCKOro MOJICIIMPOBAHUS B MPEIMETHON 00JacTH TEXHOIOTHH.

3anaum Kypca:

¢ HU3YYCHUC MATCMATHU4YCCKOI'O 0asuca HanOoJIee 3HAYMMBIX CpeaACTB (1)OpMaJ'II/I3aI_H/II/I U CpCACTB YUCIICHHOIO
MOJCIIUPOBAHUA;

¢ OBJIAACHUC CTYACHTAMH HaBbIKaMU CHCTEMATUYCCKOI'O0 MBIIJICHUS, B YAaCTHOCTHU, IIPU KOHUCIITYaJIU3allun
TCXHOJIOTMHU MUKPO- U HAHOIJICKTPOHUKU

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

3HaTh:

° CHGL[I/I(bI/IKy MAareMaTu4CCKOTro MOACIUPOBAHUA B OTHOHMICHUU (1)I/ISI/ILICCKOFO, B OTHOIICHHUHU YHUCJICHHBIX
MCTOI0B, B OTHOICHUHN HpHKHaZ{HOﬁ MaTreMaTuKu,

* Merozab! KOHIIENTYaIbHOI'O IPOEKTUPOBAHMUS;

° MaremaTuyecKkue OCHOBBI METOAa KOHEYHBIX OJICMCHTOB, KJICTOYHBIX aBTOMAarOB MW TI'CHCTHUYCCKHUX
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. HHaHHpOBaHI/IC BBIYUCIIUTCIIBHOTO JOKCIICPUMCHTA. HpaFMaTI/I‘-IGCKI/Iﬁ moaxoa K MAareMarudcCKOMY
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



¢ MNOBBINICHUC YPOBHA MATCMATHYCCKOTO 06pa30BaH1/1${ CTYACHTOB IPU OAHOBPCMCHHOM YKPCIIJICHUU
HaBBIKOB HX a6CTpaKTHO-JIOFI/IT-ICCKOFO n aCCOI_[I/IaTI/IBHO-(i)I/IJIOCO(bCKOFO MBIIIJICHUA 1 O3HAKOMJICHUU C
HpaKTI/IKOﬁ MAareMaTu4CeCKOro MOACIUPOBAHUSA, KOTOPOC ):[I/I(i)(l)epeHLII/IpyeTCH oT HpHKHaL[HOﬁ
MATEMAaTUKU U TCXHUYCCKOTO HCIOJIHCHUA BBIYUCIUTECIBHBIX SKCIICPUMCHTOB. C yYUueTOM CHEI_[I/I(bI/IKI/I
Ka(l)ellpbl (bYHKHHOHaHBHOﬁ HAHODJICKTPOHUKU  CACIAH AaKIOCHT Ha HOPUMCHCHHUC MCTOAOB
MAaTEMaTU4€CKOro MOACINPOBAHUSA B HpeI[MeTHOﬁ 00J1aCTH TEXHOJIOTHH.

3agauu AUCHUILIHHBI

*  W3ydYeHHE MaTeMaTHYecKoro 0Oa3uca HaubOoyiee 3HAUYUMBIX CPEICTB (OpMalU3aliil U CPEICTB
YHCIIEHHOTO MOJCITHPOBAHHS;

° OBJIaACHUC CTYACHTAMU HaBbIKaMHU CHUCTCMATUYCCKOIO0 MBbBINUICHHUA, B YaCTHOCTHU, TIIpH
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

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl HCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE

[MK-1 CriocobeH cTaBuTh, GopMann30BbIBaTh 1 |PC3YIBTAThI

pemars 3a1a4u, B ToM uuciie papadareBarte 1 |[IK-1.1 CriocobeH HaxoauTh, aHAIM3UPOBATh M 0000IIATH
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN nHpopMaIMIO 00 aKTyalbHBIX PE3y/IbTaTax HCCICIOBaHU B
M3y4aeMBbIX SBJICHUI U MPOIECCOB, CACTEMHO  |paMKaxX TeMaTW4eckod o0JacTH cBoel mpodeccrHoHambHOM
aHAJIN3UPOBATh HAyYHbIE IPOOIEMBI, TIOJIy4aTh |AESTEIbHOCTH

HOBBIC

HayqHBIC PC3YJIbTATbI I1K-1.2 CnocobeH  BbIIBUraTh THUIOTE3bl, CTPOHUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUIA U TIPOIECCOB, OIEHUTHh Ka4eCTBO Pa3pabOTaHHOM
MOJENN

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

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHWBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

YMETb:

. crienuuKy MaTeMaTH4eCKOTO MOJAEIMPOBAHMS B OTHOUIEHHUHM (PU3MYECKOTO, B OTHOIIECHHH
YHCJICHHBIX METO/IOB, B OTHOILICHUH MPUKIIAJAHON MaTeMaTHKH;

* METO/bl KOHUENTYaJbHOIO IIPOEKTUPOBAHUS;

* MaTeMaTUYECKHE OCHOBBI METOJa KOHEUHBIX 3JIEMEHTOB, KIETOUHBIX aBTOMAaTOB M T€HETUYECKUX
aJITOPUTMOB.

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

BJIAJIETh:

» oOmemaremarndeckumu nakeramu (MATLAB);
* COBPEMEHHBIMHU METO/IaMH HAYYHOU BU3YaJIH3aINH;

» 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 MapumpyT MaTeMaTHYeCKOrO 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 sana4n u METO/IbI 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 uneHTHUKaLUK TApaMeTPOB
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 MaTeMaTUYeCKOe MOJAENHUpOBaHUE. B3auMoaeilcTBUE ¢ MPUKIAJIHON U YUCTOU
MaTreMaTHKoi. AOCTparupoBaHue U UacaIr3alys.

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

3. DaeMeHThI CHCTEMHOTO aHaIn3a.



CuctemHbIi moaxox K u3ydaemMomy oObekTy. CHCTeMHas OpraHu3alys Mpoliecca MOJEIHMPOBAHMS.
Wepapxus monenen.

4. CTpyKTypa COBPEMEHHOW MaTEeMaTHKH.

[Ipumenenne marpull 1 TeH30poB B Hayke. KayecTBenHas Teopus auddepeHurnanbHbIX ypaBHEHUH.
CriexTpaiibHble U OIlepaToOpHble METO/IbL. Teopusi ONTUMAaIbHOIO YIIPaBICHHUS.

5. ®yHaaMEHTAJIBHBIE TOHSATHS BBIUYMCIUTEIBHON MaTEMaTHKU.

Koneunsle  pasHoctu. Buasl nmorpemHoctedl.  Merpuueckue — mOpocTpaHcTBa.  TOYHOCTH
anMpOKCUMAIH, CXOAUMOCTh U yCTOHYMBOCTD. SIBHBIE U HESBHBIE CXEMBI. DMIIMPUIECKUN XapaKTep
YHCIECHHBIX METOHOB.

6. TunumuHeie 3aaa4u 1 METOAbI BBIYHCIIMTEIIFHOM MaTeMaTUKU.

MeTobl UHTEPIONSAIMKA U dKCTpanoisiuun. Jluneiinsle ypaBHeHus. [lonck coOCTBEHHBIX 3HAYCHUMN
marpull. Pemenune 3agaun Komu nnst OAY. Pemenune anreOpandeckux ypaBHEHHH U TpagHCHTHBIC
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.

Mozenu KIETOYHBIX aBTOMATOB. BBelleHHE B TEOpHIO HEMPOHHBIX ceTeil. [ eHeTnyeckue airopuTMsl
U UX CBs3b C 00yueHHeM HelipoHHO ceTu. Metonsl Tuna MonTe-Kapio.

9. O0630p obmeneneBsIx MaTeMaTraeckux makeros CAIIP.

CumBonbHble Bbhluncnenus B Mapple. Ilaker 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.

OKCIepTHBIE  OlLEHKW. BBeleHHe «IOATOHOYHBIX»  KO3(PQHIMEHTOB. VYYeT MOrpenrHocTH
SKCIIEPUMEHTA.

12. HHaHHpOBaHI/IC BBIYUCIIUTCIIbHOTO SKCIICPUMCHTA. HpaFMaTI/I‘-IGCKI/Iﬁ noaxoad K MaTCMaTU4CCKOMY
MOJCIUPOBAHUIO.

[Tpuunubl Heynau MonenupoBaHus. [IpoBepka ajmexBaTHOCTH Monenu. [eHepauus u opopmieHne
HOBOI'0 HAyYHO-TEXHUYECKOTO 3HAHMS.

13. MM MHKpPO- 1 HAHOJIEKTPOHHKH.

Mopenu  aHaJIOTOBBIX M JIOTHYECKHX  JJIEMEHTOB. OJIEMEHTBl CHUCTEMOTEXHHKH. SI3bIKH
monenupoBanus SPICE u VHDL. Makpomonemnu.

14. MM B (u3MKe U XUMUH.



OOrekanue razoMm kpbuia camonera. ConmuToHsl. MccenoBanne XUMUYECKUX PEaKIUid. DIEMEHTHI
KBaHTOBO-XMMHYECKOTO MOAEITUPOBAHHSI.

15. MM B OHOJIOTUH, TEHETUKU U SKOJIOTHH.

Monenu Tuna «XUIHUK-XKepTBay. Moxgenu apeiida reHoB. VIMUTaIMOHHOE MOJETMPOBAaHHE TOPOa
(o JIx. ®oppecrepy).

16. MM B ryMaHUTapHBIX HayKax.

Monens MexoTrpaciaeBoro Oanmanca JleonTheBa. Mojenu B NICHXOJOTHW/aHTPOTONOTHH 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, HpOCJ'IYH_IaBH_II/Iﬁ KypC J'IeKLII/Iﬁ n CCMHHAPOB, MOOJDKCH OBJIAACTH O6H_II/IM MIOHSATHUHHBIM
arrapaTroM U Hay4YUTbCA NPUMCHATH TCOPECTUUCCKUC 3HAHUA HA ITPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:



1) mocemenus Bcex JIEKIUI U CEMHHAPOB, MIPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM; BEJICHUE KOHCIICKTOB
3aHATUH; aKTUBHOE y4acTHe B 00CYKICHUU JIEKLUH 1 CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM H3YyYEHHUS! OTHCJIBHBIX TEM, BONPOCOB, cJenyeT oOpalarbcs 3a KOHCYJAbTalued 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

KBaJIH(UKALUS: 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

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajade W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUIA U TIPOIECCOB, OIEHUTHh Ka4eCTBO Pa3pabOTaHHOM
MOJENN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKEeTOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrate wu3yueHHs ITUCHUIUIAHBI
00yJarouics JTOIDKEH:

3HAThb:

«MaremMarudeckoe MOACIIUPOBAHHUEC MHUKPO-

U HaHOCHCTCM»

° CHCLII/I(l)I/IKy MAaTreMaTu4CeCKOro MOACIHMPOBAHUA B OTHOLICHUHN (1)I/I3I/I‘I€CKOFO, B OTHOIICHHH
YHUCJIICHHBIX METOJ0B, B OTHOIICHUN HpHKHaHHOﬁ MaTCMaTHuKH,

¢ MCTOAbI KOHICIITYAJIbHOTO ITPOCKTUPOBAHUS

® MaTeMaTUYCCKHUEC OCHOBBI METOJAa KOHCYHBIX OJICMCHTOB, KJICTOYHBIX aBTOMATOB W I'CHCTUYCCKHX

aJITOPUTMOB.
yMeTh:

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

BJA€Th:

» oOmemaremarndeckumu nakeramu (MATLAB);
* COBPEMEHHBIMHU METOaMU HayYHOW BHU3yaIH3alliy;

» CAIIP mynstuduzuku (COMSOL).

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

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaONUMUCS y4eOHOTO Marepualia MPOBOAMUTCS YCTHEIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MPOLION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs MPOME:KYTOYHOH aTTecTaluu

o0yuaruuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. DneMeHTBI CUCTEMHOTO aHAIH3a.
2. CTpyKTypa COBpEMEHHOW MaTEeMaTHKH.

3. qDYH,Z[aMeHTaJ'IBHBIe MOHSTHS BEIYMCIIMTSIBHON MaTEMaTHKH.




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. IlnanupoBaHKue BBIYMCIMTENBHOIO 3KcHepuMeHTa. [Iparmarudyeckuil moaxon K MareMaTu4ecKoMy
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):
*  CcHCTEMaTU3MPOBaHHBIE, IIyOOKME W TOJHBIC 3HAHMA 10 BCEM paszesiaM yueOHOH Imporpammel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTHJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
*  Oe3ympeuHOE BIIAJICHUE HWHCTPYMEHTAapUeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKThBHO
UCTIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
. BBIP@KCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUECKH pEIIAaTh CIOXKHBIE INPOOIEMBI B
HECTaHJapTHOH CUTYyalllH;
* MOJIHOE W TIIyOOKOE YCBOGHHE OCHOBHOH M JONOJIHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHON MPOrpaMMO TUCTIMITIIMHEI;
* YMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENIUAX U HAIPABICHUAX 10 U3y4aeMOH AUCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOsATENIbHAsi paboTa Ha NPAKTHUYECKHUX, JTAOOPATOPHBIX 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 HAYYHOW TEPMUHOJIOTHH (B TOM YHCJIE HAa HWHOCTPAHHOM  SI3BIKE),
CTHJIUCTHYCCKU TPAMOTHOE, JIOTHUECKU MPABUIIBHOE M3JIOKCHHUE OTBETA HAa BOMPOCHI;

*  BIQJCHUC MHCTPYMCHTAPHEM Y4eOHOW AMCIMUIUIMHBI, YMEHHE ero 3(G(GEKTHBHO HCIONB30BaTh B
MOCTAHOBKE U PEIICHUH HAYYHBIX M MPO(ECCHOHABHBIX 3a/1a4;

*  CIOCOOHOCTh CaMOCTOSITCJIBHO M TBOPYECKHM PEIIATh CIIOKHBIC MPOOJIEMBI B HECTaHIAPTHOMN
CUTyallid B paMKax yd4eOHOW MpOorpamMMbl, TOJIHOEC YCBOCHHE OCHOBHOH MW IOTIOJHU "TEIbHOMN
JIUTEePaTypbl, PCKOMEHIOBAaHHON YUeOHOU POrpaMMO TUCIIUITITHHBI;

*  YMCHHE OPHCHTHPOBATHCS B OCHOBHBIX TCOPHSX, KOHICMIUAX W HAMPABICHHUIX MO H3y4aeMOM
JMCIUIUIMHE U aBaTh UM KPUTUYECKYO OIICHKY;

*  caMOCTOsATeNIbHas paboTa Ha MPAKTUYCCKHX, JIAOOPATOPHBIX 3aHATHUSIX, TBOPYECKOE y4acTHE B
IPYMIIOBBIX 00CYKICHUSX, BRICOKUN YPOBEHb KYJIBTYPhI HCITOJTHCHHS 33 JaHHH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3UPOBaHHbIEC, ITYOOKHE U MOJHBIC 3HAHUS IO BCEM MOCTABICHHBIM BOIIPOCaM B 00bEMe
y4eOHOH MPOrpaMMbl;

*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IPaBUIIbHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BIJICHUE WHCTPYMEHTapueM yuyeOHOH AMCUMIUIMHBI (METOAaMU KOMILJIEKCHOTO aHaN3a, TEXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTUI), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE W PEIICHHM HAyYHBIX U
npoeCCHOHANBHBIX 337a4; CIOCOOHOCTh CaMOCTOSTENBHO pPELIaTh CIOXHBIE NMPOOJIEMBI B paMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEIHLHOU JINTEPATYypPhl, PEKOMEHIOBAHHOW y4eOHOH mporpammon
JVCLUUTUIHHBL,

*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNLIMAX M HAIpaBICHUIX 0 U3ydaeMoOi
JUCUWIUIMHE W JaBaTh MM KPUTHYECKYIO OLEHKY C IO3ULHMHA TOCYIapCTBEHHOW HAeonoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);



* aKTHBHAs CaMOCTOSTENbHAas paboTa Ha MPAKTUYECKUX, Ja0OPATOPHBIX 3aHATUAX, CUCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.

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

¢ HCIIOJb30BaHHC Hay‘lHOﬁ TCPMUHOJIOTUHA (B TOM YHUCJIC HA THOCTPAHHOM ${3BIK6), JIMHTBUCTHYCCKHU U
JIOTUYCCKH ITPABUIIBHOC U3JIOKCHHUC OTBETA HA BOIIPOCHI, YMCHUC [€JI1aTh 000CHOBaHHBIE BBIBO/IBI,

® BJIaICHNEC MHCTPYMCHTAapUeEM yqe6H0171 AUCHUIUIMHBI, YMCHUC €0 UCIOJIb30BATH B IIOCTAHOBKE U
PCHICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

* YCBOCHHME OCHOBHOW W JIOTOJIHUTENBHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

® YMEHHUE OPUCHTUPOBATHCSA B OCHOBHBIX TCOPHAX, KOHUCIIIHAX W HAIPABJICHUAX II0 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

*  caMocCTosTelbHas padoTa Ha MPAKTUUYECKHX, Ja0OpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYMIIOBBIX
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;

*  BJAJCHHE WHCTPYMEHTapHeM Y4eOHOW AMCLUUIUIMHBI, YMEHHE €ro HCIIOJb30BaTh B PELICHHU
Y4eOHBIX U MPOPECCHOHANBHBIX 33]1a4; CIIOCOOHOCTh CAMOCTOSATEIIFHO MPUMEHSTH THIIOBBIC PEIICHHS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIENIUSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUMIUIMHE W JaBaThb HM CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAs CaMOCTOATENbHas palboTra Ha
NPAaKTHYECKUX, J1a0OPaTOPHBIX 3aHATHAX, NEPHOANYECKOE ydacTHe B TPYMNIOBBIX OOCYXICHHUSX,
BBICOKUI YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3aJaHUi.

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

° HCIIOJIB30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUYCCKU TI'PAMOTHOC, JIOTHUYCCKU IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI;

*  BIQJICHHE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
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 OPpHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIINHUAX W HAIPaBJICHUAX I10 H3y‘laeMOI>i
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  caMmocToATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSIX, ydacTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aAaHUH.

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

*  HCIIOJIb30BAaHUE HAYYHOW TEPMUHOJIOTMH, CTHIMCTUYECKOE U JIOTUYECKOE H3IIOKEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIMOOK;

*  BIQJICHHE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

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

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHUSX, KOHIEMUUAX U HANPABICHUSIX MO H3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABATeNs Ha IPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHSIX,
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;

*  HCIOJIb30BAHHE HAyYHOW TEPMHMHOJIOTHMH, W3JIOKEHHWE OTBETa Ha BOIPOCHI C CYIIECTBEHHBIMU
JMHIBUCTHYECKUMH U JIOTHYECKUMU OIINOKaMU;

* cnaboe BiajeHHE WHCTPYMEHTapueM Y4eOHOW IUCHUIUIMHBI, HEKOMIIETCHTHOCTh B PELICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;



*  HEyYMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSAX, KOHIEMIMSIX W HANpaBIEHUSIX H3ydaeMon
JIHCIHILINHDI,

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

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOTO CTaHapTa;

. 3HAHUSl OTJENBHBIX JIUTEPATypHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4YeOHOW MpOrpaMMoii
JIHCIHILIAHDI,

. HEYMEHHE HWCIIOJIb30BaTh HAYYHYH) TEPMHUHOJIOTHIO IUCIUILIMHBI, HAJIMYUE B OTBETE IPyObIX
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. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBenenun auddepenurpoBaHHOro 3auera obOyuarouiemycs: npepoctasisiercss 30 MHHYT Ha
noarotoBky. Onpoc obyuaromierocs 1o OmIeTy He JA0JKEH IPEBBIIATh ABYX aCTPOHOMHYECKHX YacOB
B YCTHOM W (WJIM) TUCbMEHHOU (opMe.



