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: HpOCKTI/IpOBaHI/Ie MHKPOIJICKTPOHHBIX I/I3)1€J'H/II\/’I C TOMOJIOTMYCCKUMHU HOPpMAaMU 10 90 aMm
0 HANIPaBJICHUIO: HpI/IKJ'IaI[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 IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 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: B.B. PakuTuH, KaH/. TEXH. HAyK, CTapIINUKA HAYYHbIHA COTPYIHUK

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



AHHOTANMA

Kypc "llpoexkTupoBaHHE MHKPOINEKTPOHHBIX H3ACIUNA C TOMOJIOTHYeCKMMU Hopmamu 10 90 HM"
MpeayCMaTpuBaeT IOBBILICHHE YPOBHS MaTeMaTHYECKOro 0OOpa3oBaHUsl CTYACHTOB IMpPH OJHOBPEMEHHOM
YKPEIUIEHMHM HaBBIKOB HX aOCTPAKTHO-JIOTHYECKOT0 M  acCOLMATUBHO-(PUIOCO(CKOr0 MBIIUICHUS H
O3HAKOMJICHHH C TPAKTUKOH MaTeMaTH4eCcKOro MOJEIMPOBaHUsL, KOTopoe AuddepeHuupyeTcst OT MPUKIaTHON
MaTeMaTHKH W TEXHUYECKOTO HCIOJTHEHHUS BBIUYMCIUTENbHBIX SKCIepuMeHTOB. C ydeToM creuupuku
Kadeapsl (yHKIMOHATBHOW HAHOAJIEKTPOHUKHU CJIEJIaH aKLEHT Ha NMPUMEHEHHE METOAOB MaTeMaThdecKOro
MOZEIMPOBAHUS B IPEIMETHON 00IaCTH TEXHOJIOTHH.

3amaun Kypca:

* U3y4eHHE MaTeMaTH4ecKoro 0asmca Hanbosiee 3HAYMMBIX CPEACTB (GOpMAU3aMU U CPEJICTB YHCIEHHOTO
MOJIEITHPOBaHUS;

¢ OBJAACHUC CTYACHTAMH HABBIKAMH CUCTCMATUYCCKOI'O0 MBIIUICHUA, B YaCTHOCTH, IIPHU KOHUICHITYaJIN3allun
TCXHOJIOIT'MU MUKPO- U HAHOJJICKTPOHUKU

® BBIpa6OTKa OIIbITa B CAMOCTOSITEILHOM MCCJICIOBAHUH CJIOKHBIX CUCTEM M SIBIICHUM.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JIOJDKEH:

3HaTh:

® CHCI_II/I(bI/IKy MaTeMaTn4eCKOoro MOoACJINpoOBaHus B OTHOIICHUHN (1)I/I3I/I‘-ICCKOFO, B OTHOIICHUHN YUCJICHHBIX
MECTOA0B, B OTHOILICHUHA HpI/IKJ'IaI[HOI\/’I MaTC€MaTUuKH,

° MeTO,Z[BI KOHICIITYAJIBbHOI'O ITPOCKTUPOBAHUA

. Maremarnyeckre OCHOBBI METONa KOHEYHBIX JJIEMEHTOB, KIIETOYHBIX ABTOMAaTOB W T'€HETHYECKHX
aJITOPUTMOB.

VYMmeTn:

» KnaccudumupoBars KOMIIOHEHTHI MAaTEeMaTHYECKONH MOJICIH;

* [IpoBoauTs mporeaypsl 00e3pa3MeprBaHUs U HICHTH(DUKAIIMY TApaMETPOB;
* I[IpaBUibHO CTAaBUTH BHIUMUCIUTENbHBIN SKCIIEPUMEHT.

Bnaners:

* Oo6memaremarnyeckumu rnakeramu (MATLAB);

» CoBpeMEHHBIMH METOIaMHU HayYHOU BU3yaIH3allHML;
» CAIIP mynsrudusuku (COMSOL).

OcHOBHOE coJepxaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:
. Ponp MonenupoBanust B Hayke
. TunoBo# MapuIpyT MaTeMaTHYECKOr0 MOIEIUPOBAHUS
. DJIEMEHTBI CHCTEMHOI'0 aHaJIHu3a
. CTpykTypa COBpEMEHHOI MaTeMaTHKU

1
2
3
4
5. ®yHJaaMEHTaJIbHbIC ITOHATHS BBIYUCIUTEIBHON MaTeMaTUKU
6. Tunuunele 337241 U METO/bI BEIUUCINTEILHOW MaTeMaTUKH.

7. MeTtozpl IOCTPOECHUS CETOK B CUMYJISITOpPaXx.

8. HeiipocereBble Mozemnu.

9. O0630p obmieneneBbx MareMarndeckux naketoB CAITP.

10. TIporpammHBIE acleKThl peaau3aluu Moaenau Ha OBM.

11. IIpobnema naeHTH(UKAIIMK TApaMETPOB MOZETH. MeTobl BepupHUKALUK U ONTUMHU3ALNH.

12. IlnaHupoBaHME BBIUMCIUTENIBHOIO 3KclepuMeHTa. llparmarvueckuil Mmoxxon K MaTeMaTHYECKOMY
MOJZIETTHPOBAHUIO.

13. MM MUKpO- 1 HAHOZJIEKTPOHUKH.
14. MM B ¢du3uKe U XUMHUH
15. MM B OHOJIOTHH, TCHETHKHU U YKOJIOTHH



16. MM B ryMaHUTapHBIX HayKax.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

¢ MNOBBINICHUC YPOBHA MATCMATHYCCKOT'O 06pa30BaH1/1${ CTYACHTOB IPU OAHOBPCMCHHOM YKPCIIJICHUU
HaBBbIKOB 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 HCIOJHCHUA BBIYHCIUTECIBbHBIX SKCIICPUMCHTOB. C yY4ueTOM CHEI_[I/I(bI/IKI/I
Ka(l)ellpbl (bYHKHHOHaHBHOﬁ HAHODJICKTPOHUKU  CACTIAH AaKIOCHT Ha HOPUMCHCHHUC MCTOAOB
MAaTEeMaTU4€CKOro MOACINPOBAHUA B HpeI[MeTHOﬁ 00J1aCTH TEXHOJIOTHH.

3agauu AUCHUILIHHBI

*  W3ydYeHHE MaTeMaTHYecKoro 0Oa3urca HaubOoyiee 3HAUYUMBIX CPEICTB (OpMalu3aliil U CPEICTB
YHCIIEHHOTO MOJCITHPOBAHHS;

. OBJaJICHAE CTYJICHTAMH HAaBBIKAMH CHCTEMAaTHYECKOTO MBIIUICHHUS, B YaCTHOCTH, IpH
KOHIIENTyaJIN3alUI TEXHOJIOTUH MUKPO- U HAHODJIEKTPOHUKH;

® BBIpa6OTKa OIIbITa B CAMOCTOSITEIILHOM MCCJICIOBAHUH CJIOKHBIX CUCTEM M SIBIICHUM.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CnocoGeH  BbIIBUTaTH  THUIOTE3Bl, CTPOUTH
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN MareMaTHYeCKHe MOJAENU JUIS  ONHUCAHUS HM3YyYaeMBbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHUH M MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

HayqHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

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

3HAaThb:

YMETB:

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

¢ MCTOJbI KOHICIITYAJbHOTO ITPOCKTUPOBAHUS

® MaATeMaTUYCCKHUEC OCHOBBI METOJAa KOHCYHBIX OJICMCHTOB, KJICTOYHBIX aBTOMATOB UM I'CHCTUYCCKHUX
AJITOpUTMOB.

* KJIacCH(UIMPOBATH KOMIIOHEHTHI MaTeMaTHUECKOM MOJIETIH;
* TPOBOAUTH NPOLEAYPHI 00€3pa3MEpPUBaHUS U HACHTU(UKALIUH [TaPAMETPOB;
* IPaBUIBHO CTABUTh BBIYMCIUTEIbHBIN 3KCIIEPUMEHT.

BJIAJIETD:

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

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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




TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Pone MonenvpoBaHus B HayKke 1 1
) TumoBold MapumpyT MaTeMaTHYeCKOrO 1 1 1
MOJIETHPOBAHUS
3 ONeMEeHTHI CUCTEMHOTO aHAIHN3a 1 1 1
4 CTpyKTypa COBpeMEHHON MaTeMaTHKH 1 1 1
5 qDsz[aMeHTanblee TIOHSATHS | 1 |
BBIYMCIIUTEIBHON MAaTeMaTHKH
6 Tunwuunbie sajain u METOJIBI 1 1 1
BBIYHCIIUTENHHON MaTeMaTUKU.
7 Mertonbl IIOCTPOEHUS CETOK B | 1
CUMYJISITOpAXx.
8 HeiipocereBbie monenu. 1 1 1
9 O030p O0OIIEIENEeBhIX MATEeMAaTUIECKUX 1 1 1
nakeroB CAIIP.
10 [IporpaMMHBIE  acleKThl peanu3anuu | 1 |
mozenu Ha DOBM.
[Ipobnema naeHTH(UKATUN TApaMETPOB
11 Mofend. Meroasl  BepUQUKAMA U 1 1 1
ONITUMU3ALIH.
[InanupoBanue BBIYHUCITUTENBHOTO
12 skcniepuMenTa. [IparmMatnyeckuii moaxon 1 1 1
K MaTeMaTu4eCKOMY MOJEIUPOBAHHIO.
13 MM MUKpO- 1 HAaHOIJIEKTPOHUKH 1 1 1
14 MM B u3HKe U XUMUHU 1 1
15 MM B OHOJOTUH, TCHETUKU U SKOJIOTHH 1 1 1
16 MM B ryMaHUTapHBIX HAyKax 1 1 1
Uroro yacos 15 15 15
[TonroToBka K 3K3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. Pone MozienupoBaHus B HayKe

®u3nueckoe M MaTeMaTUYeCKOe MOJAENHUpOBaHUE. B3auMoaeilcTBUEe ¢ MPUKIAJHON U YHUCTOU
MaTeMaTHKoi. AOCTparupoBaHue U UjacaIr3alys.

2. TunoBoi MapuIpyT MareMaTH4eCKOr0 MOJEINPOBAHUS
Knaccuduranuu maremaruaeckux moneneir (MM). [Ipenmernas 3aBucumocts MM.
3. DJyieMEeHTHI CHCTEMHOI'0 aHajIu3a

CuctemHbIM moaxox K u3ydaemMomy oObekTy. CHCTeMHas OpraHu3alys Mpoliecca MOJEIHPOBAHMS.
Wepapxus monenen.




4. CtpykTypa cCOBpeMEHHOU MaTeMaTUKH

[Tpumenenue marpull U TeH30poB B Hayke. KadecTBeHHas Teopust AudhepeHInanbHbIX ypaBHEHUH.
CriekTpanbHbIe U OIIepaTOpHbIe METOIBL. Teopusi ONTUMAaIbHOTO YIIPaBICHHUS.

5. qDYHI[aMeHTaJ'ILHLIe IOHSTHS BEIYUCIMTSILHON MaTeMaTHUKHI

Koneunsie pasHoctu. Buael morpemHoctedd.  MeTpuueckre  MpPOCTpPAaHCTBA.  TOYHOCTH
anmpOKCUMAIMH, CXOAUMOCTb U YCTOMYUBOCTD. SIBHBIE U HESIBHBIE CXEMbI. DMIUPHUECKUN XapaKTep
YHCJICHHBIX METOI0B.

6. Tunmunbie 3aJ1a4y U METOJIbI BBIYMCIUTEILHON MaTeMaTUKH.

MeTonpl UHTEPHONSIUHA U SKCTpanosiuuy. JluneiiHsle ypaBHenus. [lonck coOCTBEHHBIX 3HaYCHUN
Marpull. Pemenne 3agaun Komu s OJY. Pemienne anreOpandeckux ypaBHEHHH U TPajHCHTHBIC
METO/IBI IOMCKa SKCTpeMyMOB. KpaeBrie 3aaun Ui ypaBHEHUI MareMaTn4eckoil (pu3uki.

7. MeTonbpl MOCTPOSHUS CETOK B CUMYJISITOPaX.
Koneunsie pa3HOCTH Ha TPEYTONBHBIX ceTkax. CruraiftHpl. MeTo ] KOHEYHBIX JJIIEMEHTOB.
8. HelipoceTeBbie MOACIH.

Mogenu KIETOUYHBIX aBTOMAaToOB. BBezieHNe B TEOpHIO HEMPOHHBIX ceTel. [ eHeTHUecKue aaropuTMbl
W UX CBS3b C 00yueHHeM HelpoHHO ceTu. Metonsl Tuna MonTe-Kapio.

9. O630p obmieneneBbix MareMarndeckux naxetoB CAITP.

CumBonbHble BhluMcnenus B Mapple. Tlaker Mathematica. [Taker MATLAB. INlaker FEMLAB.
[Taker MathCad.

10. IIporpamMmHBIEC acleKThHI peanu3anuu Mojenu Ha OBM.
Poims unTepdeiica. [IpoBepka KOPPEKTHOCTH aNTOPUTMHU3AIMH C TIOMOIIBIO TECTOBBIX PUMEPOB.
11. IIpoGnema uaeHTHPUKAIINYN TApaMETPOB MOETH. MeToabl BEpUPHUKAIIUU 1 ONITUMU3AIINY.

3KCHCpTHBIG OLICHKH. BBGI[CHI/IC «IIOATOHOYHBIX)» KOB(l)(bI/ILII/IeHTOB . Vuer IMOrpeIIHOCTU
SKCIICPUMCHTA.

12. IInanupoBaHue BBIYUCIUTEIBHOIO 3KcIiepuMenTa. [Iparmarndyeckuil nonxo Kk MareMaru4eckomy
MOJIETTHPOBAHUIO.

HpI/ILII/IHBI HCyIa4 MOACIINPOBAHUA. HpOBepKa aJICKBATHOCTH MOJICIIN. FeHepaL[I/IH u o@opMneHHe
HOBOI'O HAY4YHO-TEXHUYCCKOI'O 3HAHUA.

13. MM MUKpO- ¥ HAHOZJIEKTPOHUKH

Mozenn aHaJOrOBBIX M JOTHYECKHUX  DJIEMEHTOB. OJIEMEHTBHI CHUCTEMOTEXHHUKH. SI3BIKH
monenuposanust SPICE u VHDL. Makpomonemnu.

14. MM B ¢du3uKe U XUMHUH

OOTekaHHe ra3om KpblJIa CaMOJICTA. COJIUTOHEL. I/ICCJ'IGI[OBaHI/Ie XUMHUYCCKHUX peaKHHﬁ. DIIEMEHTBI
KBAaHTOBO-XUMHWYCCKOTI'O MOACIIUPOBAHU.



15. MM B OHOJ0THH, TEHETHKH U DKOJIOTHH

Moenu THIIa «XHITHUK-)KepTBa». Mojenu apeiida reHoB. IMUTAIMOHHOE MOJICTUPOBAHKUE TOPOIA
(mo Ixx. doppecrepy).

16. MM B ryMaHHUTapHBIX HayKax

Mogens wmexotpacieBoro ©OamaHca JleoHTheBa. Mojenn B IICHXOJIOTHH/aHTPOTIONOTHH U
COIIMOJIOTHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYlIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HGO6XOI[I/IMOG O60pyI[OBaHI/IC JUIA J'ICK]_II/Iﬁ U IPAKTUICCKUX 3aHATHIA: KOMIIBIOTCP U MYHLTHMGHHﬁHOC

o0opynoBaHue (IPOEKTOP).
OOecrnieueHre CaMOCTOSTEIbHON pabOThL: JOCTYH B ceTh MHTEpHET, ZOCTYN K PEKOMEHI0BaHHOM

JIuTepaType.
6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. BBesieHre B mporiecchl HHTETPabHBIX MUKPO- U HaHOTeXHONOTHH [TekeT] : B 2 T. : [yueb. mocobue
s By30B] / [mox o6u. pen. FO. H. Kopkumko] .— M. : BUHOM. JIa6. 3nanuii, 2010 .—
(Hanorexunonornu) .— T. 1 : ®u3nko-XxUMHUYECKUE OCHOBBI TEXHOJIOTHU MHKpO3JiekTporukw / [FO. [1.
Yuctaxos, 0. I1. Paitrora]. - 2010. - 392 c.
2. SlkoeneB B.b. BrruncnurensHas MareMaruka: yued. nocodue. — M.: MUDT, 2008. — 132 c.
3. AkTtyasibHbIC IPOOIEMbI MOJCIUPOBAHUS B CUCTEMAX aBTOMAaTU3UPOBAHHOTO CXEMOTEXHHUUECKOTO
npoektupoBanus. / mox pe. AWM. CremnkoBckoro. — M.: Hayka, 2003. — 432 c.

JlononHuTeNbHAS TUTEpATypa
1. OcHoBbI MuKpoanekTponnku [Tekcr] : [yae6.mocobue mis By3os] / . 1. Crenanenko .— 2-e 3.,
nepepad. u gon. — M. : JlaGoparopus bazoBsix 3nanmii, 2004 .— 488c.
2. Kpacnomékos I1.C., [letpoB A.A. Ilpunnumns noctpoerus moaeneit. — M.: ®azuc, 2000. — 284 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JIEKIIUOHHBIX U CEMUHAPCKUX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITFOYast
JIEMOHCTPALMIO PE3EHTALIUMN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, MpoCIyIIaBIIMi Kypc JIEKIMH W CEeMHUHApOB, JODKEH OBJIAAETh OOLIMM HOHATHHHBIM
anmaparoM M HayYUThCS IPUMEHSTh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenrHoe ocBoeHue Kypca Tpedyer:

1) mocemueHust Bcex JIGKUUNA U CEMHHAPOB, IPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM; BeJICHHE KOHCIIEKTOB
3aHATHUH; aKTUBHOE Y4aCTHE B 00CYXICHUH JIEKIIUH U CEMUHAPOB,

2) BayKHO AOOUTHCS MOHMMAHUS U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YCHUS OTAENbHBIX TEM, BOINPOCOB, CJIEAyeT oOpamarbCsi 3a KOHCYJbTalMeH K
MPEToJaBaTeNi0 Ha JICKIUU WK TOKJIa YUKy Ha CEMUHAape.



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

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: B.B. PaknuTuH, KaHA. TEXH. HayK, CTApIIUI HAYYHBI COTPYIHUK



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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PEIYIBTATC U3YUCHUA NTUCHUILJIMHBI ((HpOGKTI/IpOBaHI/Ie MHKPOIJICKTPOHHBIX I/I3,I[€J'H/II>1 C TOIMOJOTHYCCKHUMH

HopMamH 710 90 HM» 00yYaIONIUICS JOJDKEH:

3HATb:

® CHeI_II/I(bI/IKy MAaTEeMaTU4CCKOro MOJACJIHMPOBAHUA B OTHOLICHHUU (bl/ISI/I‘IeCKOFO, B OTHOLICHHH
YHUCJIICHHBIX MCTOA0B, B OTHOIICHHUHA HpI/IKJIa,E[HOﬁ MAaTCMAaTUKH,

¢ MCETOAbI KOHLCHTYAJIbHOI'O IPOCKTUPOBAHUS,

° MAaTEMAaTHYCCKHUE OCHOBBI MCTOJa KOHCYHBIX 3JICMCHTOB, KJIICTOYHBIX ABTOMATOB M I'CHCTHYCCKHX

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. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menbplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC 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
. Ponte MonienupoBanust B Hayke

. DIIeMEHTBI CHCTEMHOT'O aHaJlni3a

. TunoBo# MapuIpyT MaTeMaTHYECKOr0 MOJIEIUPOBAHUS

0 NN L AW~

. CrpyKTypa COBpeMEHHON MaTeMaTUKU

. @yHaaMeHTalIbHbIE IOHATUS BIYMCIUTEIbHON MaTeMaTuKU
. TunuyHbIe 3a1a4u U METO/bI BBIYUCIUTEIbHON MaTeMaTUKU
. MeToab! IOCTPOEHUS CETOK B CUMYJISITOPAx

. HeiipocereBrie monenu.

9.

00630p obmerneneBpIx MaTeMaTHueckux maketoB CATIP

10. IIporpaMMHBIe acTieKThl peanu3anuu Mojeian Ha 9BM

11. IIpobiema uaeHTUDUKAIIMN TAPAMETPOB MOIeH. MeTo/ bl Bepu(UKAITUN U OTITUMHU3AIIH



12. IlnanupoBaHKue BBIYMCIMTENBHOIO 3KcHepuMeHTa. [Iparmarndyeckuil moaxon K MareMaTu4ecKOMy
MOZIETHPOBAHUIO

Kputepun onennBanus
10 6amnos — (IIPEBOCXO/JHO):
*  cHCTEMaTU3MpOBaHHBIE, IIyOOKWE W TOJHBIC 3HAHMA 10 BCEM paszesiaM yueOHOH mporpammel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  Oe3ympeuHOE BIIAJICHUE HWHCTPYMEHTAapUEM Y4eOHOW IUCIMIUIMHBI, yMeHHE ero 3(QeKTuBHO
UCIIONIb30BaTh B TIOCTAHOBKE U PEIICHUU HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
. BBIP@KCHHAs! CIOCOOHOCTh CAMOCTOATENFHO M TBOPUECKH pEIIAaTh CIOXKHBIE INPOOIEMBI B
HECTaHIAPTHOW CUTYallHU;
* MOJIHOE W TIIyOOKOE YCBOGHHE OCHOBHON M JONOJIHHUTENBHOM JHUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* yYMEHHE OPUEHTUPOBATHCSA B TEOPUSX, KOHLENIUAX U HAIpPaBICHUAX 10 U3ydaeMOi AUCLUIUIMHE U
JaBaTh UM KPUTHUYECKYIO OLICHKY, HCIIOJIB30BaTh HAYYHBIE TOCTIKEHHS JPYTUX JUCHUTUINH;
*  TBOpYECKas CaMOCTOsATENIbHAs PaboTa Ha NPAKTHUYECKHUX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJTHBIE 3HAHMUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;
. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;
*  BIJCHUEC MHCTPYMEHTApHEM Yy4eOHOW AMCLUMIUIMHBL, yMEHHE ero 3((EKTUBHO HCIONb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHAIBHBIX 33/1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIBHO W TBOPYECKH PEIIATh CIOXKHBIE MPOOJIEeMbl B HECTaHIAPTHON
CUTyallud B paMKax ydeOHOW NporpamMMbl, IOJIHOE€ YCBOEGHHE OCHOBHOM W JIONIOJHHU TEIbHOM
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUSAX W HANPABICHUAX MO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocCToATeNlbHas paboTa Ha MPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHUSAX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):
* CHCTEMaTU3WPOBAHHbIE, ITYOOKHE U MOJHBIC 3HAHUS IO BCEM MOCTABIEHHBIM BOIIPOCaM B 00bEMe
y4eOHOH MPOrpaMMbl;
*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IIPaBUIIbHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;
* BIQJICHUE WHCTPYMEHTapueM yueOHOH AMCUMIUIMHBI (METOAaMU KOMILJIEKCHOTO aHaJN3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTUI), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE W PEIICHHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7a4; CIOCOOHOCTh CaMOCTOSTENBHO pPELIaTh CIOXKHBIE NMPOOJIEMBI B paMKax
y4eOHOH MPOrpaMMbl;
*  YCBOCHHME OCHOBHOW W JIOTOJIHUTEIHLHOW JINTEPATYpPhl, PEKOMEHIOBAHHOW y4eOHOH Mporpammon
JVCLUUTUIHHBL,
*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMoOM
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3ULHUHA 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 6amnoB — (OYEHb XOPOLIO):
* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
* HCIOJb30BAHUE HAYYHOW TEPMUHOJIOIHHU (B TOM YHCIIE HA HHOCTPAHHOM S3BIKE), TUHTBUCTHYECKU U
JIOTMYECKH MPAaBUIIBHOE M3JI0’KEHNE OTBETA Ha BONIPOCHI, YMEHHUE JeNIaTh 000CHOBAaHHBIE BBIBOIBI;
* BJIQJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI, YMCHHE €r0 MCIHOJIb30BaTh B MOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHANBHBIX 3a1ay;
* YCBOCHHME OCHOBHOW W JIOTOJIHUTENBHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,



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

*  caMocCTosTelbHasg padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSAX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU I'PaMOTHOEC, JIOTUYCCKHU
MMPpaBHUIIbHOC U3JI0OKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BJaJCHHE WHCTPYMECHTapHeM YYeOHOW AMCLUHUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHHU
y4eOHBIX U MPOQPECCHOHANBHBIX 33]a4; CIIOCOOHOCTh CAMOCTOSATEIILHO MPUMEHSTH THIIOBBIC PEIICHHS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIENIUSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUMIUIMHE W JaBaThb HMM CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAs CaMOCTOATENbHas palboTra Ha
MPAaKTHYECKUX, J1a0OPaTOPHBIX 3aHATHAX, NEPHOANYECKOE ydacTHe B TPYMIOBBIX OOCYXICHHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HCIIOJIB30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIMUCTUYCCKU 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;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4€OHON MPOrpaMMbl;
* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

° YMCHHUC OPpHUCHTHUPOBATLCA B 0a30BBIX TCOPUAX, KOHLCIINHUAX W HAIPaBJICHHUAX I10 H3y‘laeMOI>i
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  caMmocToATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHIX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUN B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIIINHBL

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

*  BIIQJICHUE 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 3aHATHIX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI HCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO MOJHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIApPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPATyphl, PCKOMEHIOBAHHOW y4eOHOM MPOTrpaMMON JUCIIUILTAHEL,

*  HCIHOJIb30BAHUE HAYyYHOH TEPMHUHOJIOIMH, U3JIOKEHHUE OTBETa HAa BOMNPOCHI C CYIIECTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. ciaboe BIaJICHUE WHCTPYMEHTapueM Yy4eOHOHM JUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUU
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLECHIUSAX W HANPABICHUSIX H3y4aeMOu
JUCIUTIINHEL,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HaHWS OTACIBHBIX JINTEPATYPHBIX HUCTOYHHMKOB, PEKOMEHIOBAHHBIX Y4YeOHOH mporpamMmoin
JUCIUTIINHEL,

. HEYMEHHE HCIIOJh30BaTh HAyYHYH) TEPMHUHOJIOTHIO JTUCIMIUIMHBI, HAaJUYHWE B OTBETE TPyOBIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIMOOK;



* TACCHBHOCTh HA MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIONTHEHUS
3aIaHUH.
1 6amt — (HEYIOBJIETBOPUTEJIBHO):

¢ OTCYTCTBHUC 3HAHUM U KOMHGTGHL[I/Iﬁ B paMKax 06pa3OBaTeJ'ILHOFO CTaHAapTa UK OTKa3 OT OTBCTA.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBepenun auddepenurpoBaHHoro 3adera obOydarouiemycs: npepoctasisiercss 30 MHHYT Ha
noarotoBky. Omnpoc obyuaromierocs 1o OmIeTy He JAOJKEH IPEBBIIATh IBYX aCTPOHOMHYECKHX YacOB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



