®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

10 AMCIMILINHE:
10 HANPABJICHHUIO:
npo¢uib NOArOTOBKHU:

Kypc:
KBaJIU(PUKALMSA:

YupeikaeHnue BbICHIETo 06pa303a1mﬁ

«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

BrruncnurenbHas MareMaruka

OJIEKTPOHHKA U HAHO3JIEKTPOHUKA

MUKpPO- 1 HAHOAIEKTPOHHKA

®usrex-mrkoia Anekrporuku, otonnku u Monexymnsproit duzuku
kadeapa BIYUCITUTEIHHON QU3NKU

3

Oakanasp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

5 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:

neknuu: 60 Jac.

cemuHapsl: 0 yac.

nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 150 gac.

Bcero gacos: 270, Bcero 3a4. en.: 6

KonmnuecTBo KOHTPONBHBIX padoT, 3a1aHuil: 8

[Iporpammy cocrasuin:

B.B. Jlemuenko, 1-p ¢us.-Mar. Hayk, npodeccop, npodeccop

[Iporpamma obcyxneHa Ha 3aceqannu Kadeapsl BeraucauTensHon ¢pusuku 04.06.2020



AHHOTANMA
[TepBast yacTh y4eOHOTO Kypca MOCBSIICHA MAaTEMAaTHYECKH CTPOTOMY 0OOCHOBAaHHIO YUCIICHHBIX MOAXOI0B K
pEIICHUI0 caMbIX pa3HOOOpa3HBIX 3ajad BBHICIICH Ma-TeMaTWKH Ha KOHKPETHBIX mpuMmepax. B Heil
pPaccMOTpPEHBI CIIeIy-IOIINE Pa3iesibl BEIYUCIUTEIEHON MaTeMAaTUKHU: 1) MOTPENIHOCTH, 2) CUCTEMBI JINHEWHBIX
areOpanyecKuX ypaBHEHUH BBICOKOTO MO-psAAKA, 3) YMCICHHBIE METOAbl PELICHUS yPaBHEHUH M CHCTEM
HENTU-HEHHBIX ypaBHEHUH, 4) npuOmmkeHne QyHKIMI B KOHCYHOMEPHBIX IMPOCTPAHCTBAX, BBEJCHUE B METO/IBI
MalHHOTO 00y4eHHs, 5) 4yucleHHOe uQQepeHIIMpOBaHUE U WHTETPUPOBaHHE, 6) UYUCICHHBIE METOJIbI
pemieHns OOBIKHOBEHHBIX IU(QepeHINATbHBIX ypaBHEHUI. BTopas WacTh Kypca MOCBSIIEHA H3YYCHHIO
YHCIIEHHBIX METOJIOB, UCTIOJIB3YEMBIX JUIS PELICHNS] YPAaBHEHUH B YaCTHBIX MPOU3BOJHBIX IMIIEPOOINIECKOTO,
SIUIMNTHYECKOTO M TapaboIMYeCKOro TUIIOB, B TOM YUCIIE MHOTOMEPHBIX.
B mpomecce u3ydeHuss MarepHalioB IEPBOM YacTH Kypca CTYACHT HPUOOpETaeT CIeNyIoNIHe HABBIKA MU
KOMIIETCHIINH:
- Hay4yHO OOOCHOBAaHHOE NpE/ACTaBlICHHE OO0 OCHOBHBIX YHCICHHBIX IOAXOAAaX K OIEHKE  BEIMYHHBI
MOTPEITHOCTH BBIYMCIICHHUH, K HAXOXKICHUIO PEUICHUI CHCTEM JIMHEHHBIX ypaBHEHHH BBICOKOTO IOPSIKA,
HEJIMHEHHBIX YPaBHEHWH W CHUCTEM HEIHMHEWHBIX ypaBHE-HUH, K NPUOIMKEHHIO (YHKIUH, 3aJaHHBIX B
KOHEYHOMEPHBIX MNpPO-CTpaHCTBaX, K Ju(depeHIMpoBaHHI0O W WHTETPUPOBAHUIO CETOYHBIX (YHKIHH, K
MOCTPOCHHUIO PEIICHHH 151 3a71a4 OOBIKHOBEHHBIX U (EepEeHITUAIBHBIX YPaBHEHUH;
- 3HaHMWA O crocobax aHanmm3a W oTOopa HambOosee dPPEKTHUBHBIX METOJOB PEIICHHUS KOHKPETHBIX 3ajad,
paccMarpuBaeMbIX B Kypce, U HX BO3MOXKHBIX 0000IIEHHSX;
- YMEHHE PEaM30BbIBATh YHCICHHBIC METO/IBI B BUJIC AJITOPUTMOB M IPOTpaMM JUIs NpuMeHeHus Ha DBM, ux
OTJIAJIKU M MOJTy4eHHsI TpeOyeMbIX JaHHBIX;

- YMEHHE KOHTPOIUPOBATh TOYHOCTh MONydaeMbIX Ha DBM 4YuC-IeHHBIX pPe3yJbTaToB.
1. lean u 3apa4un

Henp AucoMnInHBI
CdopmupoBarh y CTYIEHTOB CUCTEMAaTHUECKOE MTPECTABIECHHE O:
1) MeTomax MpuOIMKEHHOTO pelIeHus Haunbosee pacrpoCTPAaHEHHBIX 0a30BbIX THIIOB MaTeMaTHYECKUX
3a1ay;
2) UCTOYHUKAX MOTPELIHOCTEN U METO/IaX UX OLICHKH;
3) MeTonax peuleHns PeleHNs aKTyalbHbIX IPUKIAJHbIX 33/1a4.

33]13‘[1/[ JAUCHUIIINHBI

1) OcBoeHue MaTtcpuajia OXBATbIBAOIICTO OCHOBHBIC 3a/1a4W U MCTO/bI BBIYMCIIMTEIHEHONM MaTEMAaTHKH.

2) (I)OpMI/IpOBaHI/IC OCJIOCTHOTO MHNPCACTABICHUA O YHUCICHHBIX MCETOAAX PCHICHUA COBPCMCHHBIX
Hay4HbIX NPUKJIIAAHBIX 3aJ1a4.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN MOAXO ISl pelIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)

ALATANTDATITIT TV TTAXIT, TT TIATIATIT DADATT TIV D

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH




VUILVULVIDUVIINDIA na_y DNy ¥1 YIV1IIWVJIDOUDALD YIA D

npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CniocoOHeH mIaHupoBaTh U IPOBOAUTH

Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM

MPEIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE

(aHATMTHYECKIE M IMUTAIIMOHHEIC)
WCCIIeIOBAHUS

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHaMHM M TEOPUSIMH COBPEMEHHOMN (pHU3HKH

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

3HAaThb:

OOnactb MNPUMCHCHUSA, TCOPCTUICCKUC OCHOBbI, OCHOBHBIC ITPUHIIUIIBI, 0COOEHHOCTHU U COBpPCMCHHBIC
TCHACHINU PAa3BUTHUA METOA0B BBIYUCIIUTEIbHON MaTEeMaTUKH.

YMETb:

[IpuMeHsAT, METOBl YMCIIEHHOTO aHaju3a JUis MPUOMMKEHHOTO pelIeHUs 3ajad B o0NacTH cBoe

Hay‘lHO—HCCHe,Z[OBaTeJ'ILCKOﬁ pa60TBI.

BJIAJIETh:

[TporpaMMHBIMU CpeaCTBaMH Pa3pabOTKU BBIYMCIUTEIBHBIX AJITOPUTMOB M MPOTPaMM, CIIOCOOaMHU HX
OTIAJKH, TECTHPOBaHUS W MPAKTUYECKOH IPOBEPKH COOTBETCTBUS PEAITM3OBAHHOIO aJITrOpUTMa

TCOPCTUICCKUM OLICHKAaM.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYIIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 [IpenMeT BEIYUCTUTENBHON MaTeMaTHKY. 4 4
) [Mpubnuxxenne GyHKIWN, 3aJaHHBIX Ha 5 5 15
JUCKPETHOM MHO)KECTBE
3 Pemenne CHUCTEM JMHEWHBIX 5 6 15
anreOpanyecKuX ypaBHEHHUH
4 Uucnennoe nuddepeHupoBaHue 5 5 15
5 UncneHHOe MHTETPUPOBAHKE 5 15
YucnenHsle METO/IbI peleHus
6 OOBIKHOBEHHBIX IuddepeHIanTbHbIX 6 4 15
ypaBHenuit (OY)
OOBIKHOBEHHBIE muddepeHnanbHbIe
7 2 2 9
ypaBuenus (OJ]Y). 3agaua Kouu.
[lonsTue 0 BapualMOHHO-Pa3HOCTHBIX U
] MPOEKLMOHHBIX MeToax 4 4 9
HNpUOIMKEHHOTO pEIIeHHsT YpaBHEHUH B
YaCTHBIX MPOU3BOAHBIX.
9 ONYV. Kpaessie 3aaun. 4 4 9
10 3agaun Ha COOCTBEHHBIE 3HAYEHU. 4 4 9
PasHocTHBIE CcXeMBI A ypaBHEHUH C
1 YaCTHBIMU IIPOU3BOIHBIMHU. 4 4 9
Anmnpokcumanus. YCTONYUBOCTS.
CxonumocTs.
YpaBHEHUSI M CHUCTEMBl YPAaBHEHUU C
12 |gacTHBIMH HPOU3BOAHBIMU 4 4 9
TUIMepOOINIeCcKOro THIIA.




YuciaeHHwle MCTOIbI peumeHuA

13 IUIUNTHYECKUX YPABHEHUH C YaCTHBIMH 4 4 9
IIPOU3BOJHBIMHU.

14 MHoromepHble ypaBHEHHS] C YaCTHBIMHU 4 4 12
MPOMU3BOIHBIMH apabOINUECKOTO THIIA.

Nroro yacos 60 60 150

ITonroToBka k 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 5 (Ocennwii)
1. [IpenMeT BbIYUCTUTENHBHON MaTEMaTHKH.

[Ipumepsl akTyanbHbIX (DU3MYECKUX 3a/1ad, NPU PELICHHH KOTOPBIX MPUMEHSIIOTCS YHUCICHHBIE
METO/IbIL: npoOJieMbl  YIPaBIIEMOro, HHEPIHAIbHOTO TEPMOSAEPHOTO CHHTE3a; 3a/a4u
BO3HUKHOBEHHUSI M Pa3BUTHs THAPOAMHAMHUYECKHX HEYCTOMYMBOCTEH, MEPEeXol K Typ-OylIeHTHBIM
TEUEHUSIM; B3aUMOAEHUCTBUE JIA3EPHOIO U3JIyUEHUs C BELIECTBOM; 3aa4l BEICOKOCKOPOCTHOTO yaapa
0o0pa3oB C BO3-MYLIEHHBIMH MOBepxHOCTAIMH. Crenuduka MaIIMHHBIX — BBIYKCIIE-HUH.
OneMeHTapHas TEOpHUs IOIPELIHOCTEH.

2. [Mpubnuxenne QyHKIMIA, 33JaHHBIX HA JMCKPETHOM MHOXKECTBE

3amaua anreOpanueckod wuHTepnoisinuu. CylIecTBOBaHHE W EJUHCTBEHHOCTH ajredpandecKoro
MHTEPIOJSIMOHHOTO MoJauHOMa. MHTepnomsiunonHslii noiauHoM B ¢opme Jlarpamka u B ¢opme
Heiotona. Ocrtarounblii 4ieH uHTEpHOISIIMU. MHTepronsuus mo 4yeObluéBckuM y3nam. OneHka
MOTPEIIHOCTH MHTEPHONIAMM Ui (GYHKIMHA, 3aJaHHBIX C omuOkaMu. KycouHo-MHOrowieHHas
uHTepnosinua. Muarepnomauus conaiinamu. *JlokaneHbele cruiaiiHbl. *CrutailHel ¢ (PMHUTHBIM
HocuteneM (B-crutaiiHebr).

3. Pemenne cuctem JMHEHHBIX alNTreOpanvecKux ypaBHEHUN

Hopmbl B KOHEUHOMEpPHBIX MpocTpaHcTBax. OOyCIIOBIEHHOCTh CUCTEMBI JINHEHHBIX anredpanyecKux
YpaBHEHUN.

HpHMLIe MCTOAbI PCHICHUA: MCTON Faycca, METOL Faycca C BBIGOpOM IJIaBHOI'O 3JIEMCHTA, MCTOJ
IPOTrOHKH 1A CUCTEM CIICIHUAJIbHOT'O BUJA.

HrepannoHHbBIE METOIBI PEILIEHUS IMHEUHBIX CUCTEM. METOJ IPOCTBIX UTEPALIUIA.
Heo0xoanMoe, focTaTouHOE yCIOBHS CXOJMMOCTH METO/Ia MPOCTHIX uTepannii. Meton 3eiens.
*KanoHnueckas (opMa 3amcH JByXCIOWHOTO HTEPAllMOHHOTO METO/A.

*MeTobl pelIeHus, OCHOBaHHbIC HA MUHUMHU3AINH (DYHKIIHOHAJIOB.

*MeTox COnpsKEHHBIX TPAJHUECHTOB.

*[Ipobnema moucka COOCTBEHHBIX 3HAueHWM Marpuibl. *CTEeNneHHOW METOA IS BBIYHCICHUS
MaKCHUMAaJILHOIO COOCTBEHHOIO YHCIIA.

*Meton BpalleHHH JUIsl MOMCKAa COOCTBEHHBIX 3HAYCHHM CaMOCOIPSDKEHHOW Marpuibl. *Merton
0o0paTHOH uTepanuu.

[epeonpenencHHbIE CUCTEMBI TMHEWHBIX alreOpanvdecKux ypaBHEHUH.

4. Yncnennoe nuddepeHIrpoBanne

[pocreitmme Gpopmynsl unciennoro auddepeHnupopanus. OlEeHKa MOTPEITHOCTH.

5. UucneHHoe UHTErpUPOBAHUE



Ksanparypusie popmynsr Hetorona—Korteca (mpsiMoyroiasHUKOB, Tpanenunii, CUMIICOHA) U OLIEHKA UX
norpemHocTH.  KBagparypusle ¢opmynsr I'aycca.  *Meronpl  BBIYHCICHUS HECOOCTBEHHBIX
HMHTETPaJoB.

6. UucieHHble METOIBI pelieHns OOBIKHOBEHHBIX nTuddepeHuansabix ypasaenuit (OY)

Annpokcumanus, yCTOMYUBOCTh, CXOIUMOCTb. Teopema O CBS3M alllpOKCUMAlUU, YCTONYHMBOCTH,
CXOOUMOCTH.

[Ipocreitine uucnennele MetoAsl pemienus 3agadn Komm anms OHY. Mertonst Pynre—KyTTsl
pemennst O/1Y.

*Metonst Pynre—Kyrter B mpeacraBinenun bytuepa. *baprepbi byruepa. *DkcnoneHumanibHas
OLICHKA YCTOHYMBOCTH. *YCTOWYMBOCTb NpPU pA3IMYHBIX THUIAX IIOBEACHUS peleHus (Ha
YCTOMYUBBIX U «HE HEYCTOMYMBBIX» TPACKTOPHAX). *OLIEHKH MOTPEIIHOCTU W YIpaBlieHUE JIMHOM
miara mpy YUCJIeHHOM HHTerpupoBaHuu cucteM O/1Y.

Cemecrtp: 6 (Becennuit)
7. O6bikHOBeHHBIC AU depennnanbupie ypaBaenus (OJY). 3agaua Komu.

[Monsatus o xéctkux ypaBHeHusx U cucremax OJ1Y. A-ycroitumBbie cxembl. DyHKIIMU U 00IacTu
yCTOMUMBOCTH Hanbosee ynoTpeOUTEeIbHBIX PA3HOCTHBIX CXEM.

8. IloHsiTHE O BapMAMOHHO-PAa3HOCTHBIX W MPOEKIUOHHBIX METOJaX NPUOIMKEHHOTO PELICHHUs
YpaBHEHUH B YaCTHBIX IPOU3BOAHBIX.

*[lonsiTHE O BapUAIMOHHO-PA3HOCTHBIX M MPOCKIMOHHBIX METOAX IPUOIMKEHHOTO PpEIICHHS
YpaBHEHHUI B YACTHBIX POU3BOAHBIX.

9. O/1Y. KpaeBrbie 3amaun.

YuciieHHbIE METO/IbI PEIICHHST KPAeBBIX 3a/1a4:

1) MeTOo/ YMCIIEHHOTO TIOCTPOCHUS OOIIETO PEIICHHUS;
2) METO/ IPOTOHKH;

3) MeTon CTpenbObL;

4) MeTox KBa3WIMHEapH3allny;

BapuanuoHHbie MeTOIbI:

a) Putma;

0) lanépkuna;

B) HHTETPO-UHTEPIIOJSAIIMOHHBIN.

10. 3amaun Ha cOOCTBEHHBIE 3HAYCHUS.
UucneHnnsle MeTopl pemenns 3anadn Ll typma—IInysuimis.

11. Pa3HOCTHBIE CXeMbl JJIsI YpPaBHCHMM C YaCTHBIMU HPOU3BOJIHBIMU. AMIPOKCUMALUS.
VYeroiunocth. CXOOUMOCTE.

Pa3HOCTHBIE CXEMBI U1 ypaBHEHUH C YaCTHBIMU NMPOU3BOJHBIMU. ANNPOKCU-MALHS. YCTONUHUBOCTD.
CxonumocTb. MeTonpl MOCTPOSHUS allpOKCUMHUPYIO-LIUX Pa3sHOCTHBIX cxeM. CrnekTpasibHbIi
MPHU3HAK YCTOMYMBOCTH pasHOcTHOU 3anaun Komm. [TpuHimn 3amoposkeHHBIX K03 pHLmeHToB.

12. YPaBHeHI/ISI 1 CUCTCMBbI ypaBHCHI/Iﬁ C YaCTHBIMU MIPOU3BOAHBIMU I I/IHCp60J'II/I‘ICCKOFO THIIA.

VYpaBHEHUS! W CHCTEMbl YpPaBHEHHH C YaCTHBIMH MPOU3BOJHBIMH THIEPOOINYE-CKOrO THIIA.
XapaKkTepUCTUYECKUE CBOMCTBA ypaBHEHHUW. UuCIEHHBIE METOIbI PELICHUS YPABHEHUW MEPEHOCA,
BOJIHOBOTO YPaBHEHHUS U CHUCTEM ypaBHEHHH *aKycTHKH, *razoguHaMuku. KoppekTHasi mocTaHOBKa
HayaJIbHbIX U KPaeBbIX YCIOBUI.



13. YncneHHble METOABI PELICHUS JUIMITUYECKUX YPAaBHEHUM € YaCTHBIMU IIPOU3BOAHBIMU.

YucneHHble METOIbI PEIICHUS DJUIMINTHYCCKUX YPaBHEHHMH C YaCTHBIMU MPOU3-BOIHBIMU. Metox
YCTaQHOBJICHUS Ul YUCICHHOTO pEIIeHHs CTalMOHApHBIX ypaBHeHHi. *KoHewnbie psapl Dypbe.
Yenosust CXOIMMOCTH. *YeOBIIIEBCKHIA Habop UTEPAIUOHHBIX apaMeTpoB.
*[lonepeMeHHO-TPEYTOIbHBINA MeTOA. *MeTox KOHEUHBIX 2JIEMEHTOB.

14. MHOFOMepHLIe YpaBHCHUA C YaCTHBIMU IIPOU3BOJHBIMHA napa60nnqec1<0r0 THIIA.

MHoromepHble ypaBHEHUS C YaCTHBIMHM IPOW3BOJHBIMM Hapaboiuyeckoro Tuma. JIuHelHble H
KBa3WJIMHEHHbIE YypaBHEHUS. SIBHbIE U HESBHBIE pPA3HOCTHBIE CXEMbI, OCOOEHHOCTH UX
AITOPUTMUYECKON pean3aiui. DKOHOMUYHBIE Me-TOIbl. MeTo IpOOHBIX II1aroB.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHas aymuTopusi, OCHAIICHHAS TIEPCOHAIBHBIMU KOMITBIOTEPaMU, MYJITBTHMEINAPOSKTOPOM U
9KPaHOM.
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JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://mipt.ru/education/chair/computational_mathematics/study/materials/compmath/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Kommunsaropsr u cpenbt pazpadorku C++, JAVA, FORTRAN, PYTHON.
9. MeTonuueckne yKa3aHus 151 00y4aloMMXCsl 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIsl)

CryneHT, M3y4aronuil Kypc JOJDKEH ¢ OIHOW CTOPOHBI, OBJIAJICTh OOIUM TOHSATHIHBIM aIiaparoMm, a C
JPYroi CTOPOHBI, TOXKEH HAYUYUThCSI IPUMEHSATh TCOPETUUECKHUE 3HAHUA HA MPAKTUKE.

VYeneniHoe 0cBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca OTBEIGHO MHUHHMAaJbHO HEOOXoOuMoe BpeMsi nisi paboTbl CTyneHTa Haj TEMOH.
CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

- YTEHUE U KOHCIIEKTUPOBAaHUE PEKOMEHI0BaHHOM JINTEPaTyphl,

- TpopaboTKy yueOHOro Marepuana (IO KOHCIIEKTaM JIeKLHUH, y4eOHOW W Hay4dHOH jauTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHI, CBOICTB;

- pelieHue 3aaay, MpeAsiaraéMbIX CTYACHTaM Ha MPaKTUYECKUX 3aHSITUSAX U B Kauy€CTBE KypCOBOIO
3aJaHusl,

- [IOATOTOBKY K IMPAKTUYCCKUM 3aHATUAM U 3a4CTaM.

PykoBOACTBO ¥ KOHTpOJb 3a CaMOTOATENBHOM paboToil cTymeHTa ocymiecTeisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

ITokazarenem BJIAACHUA MATCPHUAJIOM CIIYKUT YMCHUC PCIIATh 3a1avu.
Baxmno I[O6I/ITBC$I MNOHUMAHUA U3y4acMOIro MaTrepuajid, a HC MCXaHUYCCKOT0 €ro 3alilOMUHAHUS.

[Ipu 3arpynHeHHH W3ydeHUS! OTACIBHBIX TEM, BOIPOCOB, CIEAYET O0OpaIiaThCs 32 KOHCYNBTAMSIMU K
JIEKTOPY WJIM NIPENOoaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kadeapa BEIYUCIUTEIBHON (PU3UKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3zpaGoTunk: B.B. Jlemuenko, a-p ¢us.-mar. Hayk, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

[MK-1 CriocoOHeH mIaHupoBaTh U IPOBOANTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnamgeer  yHmameHTanbHBIMU
3aKOHAMU U TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHust AUCIUIUIMHBI « BeravicmuTenbHast MaTeMaTHKa» 00y4datoIUics JOIDKEH:

3HATb:

OO0nacTh NPUMEHEHHS, TEOPETUUYECKUE OCHOBBI, OCHOBHBIE MPHHIUIBI, 0COOCHHOCTH M COBPEMEHHbIE
TEHACHLUUH Pa3BUTHUS METOJOB BBIUYUCIUTEIILHOW MaTEMaTHUKH.

yMeTh:

HpI/IMeHSITL METOAbI YHCIICHHOI'O aHaJinu3a I HpI/I6J'II/DKeHHOFO pelcHud 3a41a4 B 00I1acTH CBOEH

Hay4YHO-HCCIII0BATEIBCKON paOOTHI.
BJIA/1eTh:

[TporpaMMHBIMH CpeICTBaMH Pa3paOOTKU BBIYMCIUTEIBHBIX aITOPUTMOB U MPOTPaMM, CIIOCOOAMHU UX
OTIAJIKA, TECTHUPOBAHHS W MPAKTHUECKOM IPOBEPKH COOTBETCTBHUS PEATM30BAHHOTO aJITOPUTMA

TCOPCTUYCCKHUM OIICHKAM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

cM. (ai.

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

o0yvyarommxcst
cM. (aii.

Kpurepun onennBanus
cM. (aii.

5. MeToguueckue MartepuaJibl, onpeaeJasaioiue nmpouecaypbl OuCcHUBaHUA 3Haﬂﬂﬁ, yMeHHﬁ, HaBBIKOB U

(W) onbITA AESATEJILHOCTH




cM. (aii.



3. IlepeyeHb THNOBBIX KOHTPOJIBHBIX 33JaHUH, HCIOJb3yeMbIX ISl OLEHKH 3HAHUIA,
YMEHUil, HABbIKOB

[IpomexxyrouHas aTTecTanus 10 AUCLHUIUIMHE «BBIYMCIUTEIbHAS MAaTEMATUKA» OCYLIECTBIIAETCS
B ¢opme audpdepennupoBanHoro 3avera. {uddepenunpoBannblii 3a4eT MPOBOAUTCS IO
UTOTaM TEKYIIEH yCIeBaeMOCTH M CIayd 3aJaHuii, J1a00paTOpPHBIX M JPYrUX BUIOB PadoOT,
IIPEAYCMOTPEHHBIX IIPOrPAMMON JUCHUIUIMHBI UM IIyTEM OPraHM3alyy CIELUaIbHOTO ONpoca,
IIPOBOJIMMOIO B YCTHOM WJIM TUCBMEHHOM (hopMe.

IlepeyeHb KOHTPOJIBHBIX BOIPOCOB:

1.
2.
3.

o N

10.

11.

12.
13.

14.
15.
16.

17.
18.
19.
20.
21.

22.

23.

24.
25.

Crienn(vka MaTUHHBIX BBIYUCIICHUN.

Uto Takoe MamuHHBIHN 31ciiioH? Kak 3Ta BeMurHa CBsi3aHa ¢ KOHEYHOM JTTMHOW MaHTUCCHI?
DNEeMEHTBl TEOpUU TIOTPEITHOCTeH. AOCONIOTHasT W OTHOcuTenbHas omubku. Kak
SBOJIIOIIMOHUPYIOT ~ MOTPEIIHOCTH TMPU  BHINOJHEHUHU apUPMETUUYECKUX  OTNepanuii?
[lorpemHocTs  BbIUMCIIEHUS (QYHKIMM OT BEJIMYMHBL, 3aJaHHOW ¢  aOCONIOTHOM
MOTPEITHOCTHIO.

UYucnenHoe nudepeHIpoBaHue. [Tpocreitmue bopmyIbl YHCIIEHHOTO
muddepentiupoBanusi. OLEHKA MOTPENTHOCTH (OPMYNT YUCICHHOTO IuddepeHrmpoBanms.
OnTUMaTBHBIN 1Iar YUCICHHOTO Mu(QepeHITpOoBaHNUS.

BriBog popmynbl uncneHHoro audgepeHIpoBaHus C MOMOIIBI0 METOa HEOIPeIeIeHHbBIX
K03 (HULIHEHTOB.

Pemenne cuctem nuHeHHBIX anrebpandeckux ypaBHeHui. [Ipsmbie metonpl: ["aycca, ["aycca
¢ BBIOOPOM TJIaBHOTO 3JIE€MEHTA.

OO0ycnoBIEHHOCTh MATPHIIBI TMHEHHOW CHCTEMBI.

OneHka NorpenHoCTy MPSIMBIX YUCICHHBIX METO/IOB PEIlIEHHS allreOpandyeckux CUCTEM.
HrtepanimoHHbIe METOIbI PELICHUS TMHEUHBIX CUCTEM. MeTo MpOCThIX UTEPALIUid, METOT
3eiens, METOl BEpXHEU peslakCalluH.

[Tpob6rema moncka coOOCTBEHHBIX 3HAYEHHUI MaTPUIIbl. METO T BpalieHU 115 TOMCKa
cOOCTBEHHBIX 3HAYCHHI CaMOCOIPSHKEHHON MaTPUIIBL.

3anaua anredpandeckoil unTepnossuu. CyliecTBOBaHUE U €IMHCTBEHHOCTD PEIICHUSI.
HNuTtepnionsaiuonHslid mosimHOM B popme Jlarpanxka u B hpopme HproToHa.

OneHka NorpenHoCTH HHTEPIIONISALUOHHBIX (OPMYIT, OCTATOYHBIN YJIEH MHTEPIOJISIUN.
Oynknusa Jlebera, koncranrta Jlebera. OneHKa NOTPEIIHOCTA HHTEPIOJIAINH IS QYHKITUH,
3aJJaHHBIX C OMIMOKAMH.

OnTumanbHbIi BBIOOp y3710B HHTEposuu. [lomnaom YeObimépa.

Crutaitael. aTepnionsuums crijiaiiHaMH.

UucnenHnoe unrerpupoBanue. [Ipocreiimme kBagpatypabie Gopmybl (IPSIMOYTOJIbHUKOB,
Tpaneuuii, CHMIICOHA) U OLIEHKA UX MOTPEIIHOCTH.

Ksanparypusie ¢popmynsl ["aycca.

MeTo 16l TPUOTMKEHHOTO PELISHUS] HETUHEHHBIX alre0panyecKux ypaBHEHHI.

[TpuHIMT cKUMAIOMINX 0TOOpaxeHui. MeTo 1 mpocToi uTeparum.

Meron Herotona. Teopema 0 KBagpaTUYHOM CXOAUMOCTH MeTtoaa HproToHa.

Uucnennsle  METONABI  pemieHUs  3amgauyn  Komm  ams cucteM  OOBIKHOBEHHBIX
middepennnanbubix ypasHenuilt (OY). Ilpocreifmne yncneHHble METOABI (SIBHBIH METOJ
DOlinepa, HEIBHBIM MeTO1 Diiepa, METo ] Dilliepa ¢ IepecUeToOM).

Anmnpokcumanusi, yCTOMYMBOCTh, CXOJUMOCTh. Teopema O CBSI3M aNNpOKCHUMAIUH,
YCTOMUMBOCTH, CXOJIUMOCTH.

Meroast Pynre—Kyrtel pemenust cucrtem OJlY. YcroiunBocts metonoB PyHre—KyrThl.
DKCNOHEHIMAIbHAs OLIEHKA YCTOMYMBOCTH, YCTOMUHUBOCTD MPHU PA3TUYHBIX TUIIAX TOBEICHUS
penieHus (Ha yCTOMYMBBIX U «HE HEYCTOUUYUBBIX» TPACKTOPHSIX).

IIpaBuiio PyHre oneHky OrpenHoCTH.

[Tonsitne sxectkoi 3amaun Komm naas cucteM OOBIKHOBEHHBIX auddepeHITnanibHbIX
ypaBHeHui (OKC O/1Y). MeToibl unciaeHHOTro pemenus xecTkux cucreM OJ1Y: oqHomarosele



(mesiBHpie MeToabl PyHre-Kyrtel, metonmer Po3enOpoka) u MHOromaroBbie ((popmymbl
maddepeHnpoBaHus Ha3am).

26. A-yCTOWYHBOCTh, L-yCTOMYMBOCTE U MOHOTOHHOCTh. DYHKIMS YCTOWYMBOCTH M 00JaCTh
yCTOMYHUBOCTHA MeTOA0B PyHre-KyTThl.

27. JlnHelHbIe MHOTOIIIArOBBIE METO/IBI.

28. UucnenHoe penreHre kpaeBbix 3ama4 st OJ1Y. Meroapl penieHust THHEHHBIX KPaeBbIX 3314
(METo] YMCIEHHOTO IOCTPOCHHUS OOIIEro peleHusl, KOHEUHO-Pa3HOCTHBIM METOJ s
JMHEMHOTO ypaBHEHUS BTOPOTO MOPSIIKA, METOJ IPOTOHKH).

29. Metonpl  pemieHHs ~ HEIMHEHHBIX  KpaeBbIX  3amad  (METOJ  CTpenbObl, METoX
KBa3WJIMHEApU3aIUH ).

30. Pa3HOCTHBIE METO/IbI PEUICHUS 3a/1a4, OMHUCHIBAEMBIX IH(QepeHInaTbHBIMA YPaBHEHUSMH B
YaCTHBIX NMPOU3BOIHBIX. METO bl MOCTPOEHHUS allIIPOKCUMUPYIOLIUX PA3HOCTHBIX YPABHEHUM
JUIS YpaBHEHUH B YaCTHBIX MTPOU3BOIHBIX. ANIIPOKCUMAIINS, YCTOMYHUBOCTh, CXOIUMOCTb.

31. [IpueMbl HcCIEOBaHUSI PA3HOCTHBIX 3a/lad4 Ha YCTOWYHMBOCTH. [IpWHIMI MakcuMmyMma,
CHEKTPAJIBbHBIM MPU3HAK ycTONYMBOCTU. [IpUHIINIT 3aMOPOKEHHBIX KOIPPUIIMEHTOB.

32. YucneHHBIE METO/IBI PEIICHUS] YPAaBHEHHH B YaCTHBIX MTPOU3BOIHBIX TUIIEPOOIMIECKOTO TUTIA
Ha IpUMepe YpaBHEHMsI IEPEHOCa U BOJIHOBOTO YpPaBHEHHS.

33. MOHOTOHHBIE Pa3HOCTHBIE CXEMBI.

34. Cucremsl muddepeHInanbHbIX YpaBHEHHH B YaCTHBIX MPOW3BOJHBIX THIIEPOOIUIECKOTO
TUIA. XapakTEPUCTUKN, UHBapuaHThl Pumana. KoppekTHas mOCTaHOBKa KpaeBbIX YCIOBHM
JUISL CUCTEMBI YPAaBHEHUHN C YaCTHBIMU ITPOU3BOJHBIMU THIIEPOOTNUECKOTO THIIA.

35. UncieHHbIE METOABI pEIIeHHs JIMHEHHBIX YpPaBHEHWH B YAaCTHBIX IPOW3BOJIHBIX
napabosmyeckoro tumna. SIBHas u HesiBHas cxeMbl. Cxema Kpanka-HukonbcoH.

36. KBasunuHeliHOe  ypaBHEHHE  TEIUIONPOBOJHOCTH, €ro cBoicTBa. KoHcepBaTHBHBIC
pa3HOCTHBIE cXeMBbl. [IpreMBbl TOCTPOEHNST KOHCEPBATUBHBIX PAa3HOCTHBIX CXEM.

37. Pa3HOCTHBIE CXEMBI JUIs PELLICHHUs] MHOTOMEPHBIX YpaBHEHUH TEIIONPOBOAHOCTH. [loHsATHE O
METO/IaX pacuierieHus. MeTo nepeMeHHbIX HalpaBJICHUH.

38. UncreHHble METObI pelIeHUs] YPaBHEHUH B YACTHBIX IIPOU3BOJHBIX JUIUITUYECKOIO THIIA.
Pa3zHocTHas cxema “kpecT’”’ AJisl YMCICHHOTO penieHus ypaBHeHui Jlamiaca, [lyaccona.

39. UtepanimoHHble METOJbl JJIi YHMCICHHOI'O PpEIIEHUs BO3HUKAIOIIMX CHUCTEM JIMHEHHBIX
ypaBHeHuN. [IpuHIUI yCTaHOBIICHU Ul PEILICHUS CTALIMOHAPHBIX 3a/1a4.

4, Kputepuu onleHUBaHUA

Onenka «otin4Ho (10)» BeIcTaBIIETCS 00YYaAIOLIEMYCs, €CIIN 32 CEMECTPOBYIO KOHTPOJIbHYIO
paboty Habpano 20 u GoJee OaIIoB U CpeAHssl OIIEHKA 3a paboTy B ceMmecTpe He Huxe 4,75;
Onenka «omIMYHO (9)» BBICTaBIsAETCS 00yUarOIEMycsl, €CIIU 32 CEMECTPOBYIO KOHTPOJIbHYIO
paboty Habpano 20 u Oosee 6aUIOB U CpedHss OlleHKa 3a paboTy B cemecTpe Oosbiie 4,5, HO
MeHblIe 4,75;

OneHka «oTaM4YHO (8)» BBICTABIIAETCS OOYYaIOLIEMYCs, €CIM 32 CEMECTPOBYIO KOHTPOJBbHYIO
paboty HabpaHo 20 u Gojee OaIoB U cpelHss OLIEHKa 3a paboTy B ceMecTpe Ooiblie 4,25, HO
MEHBbIIE 4,5;

OlleHKa «xopomio (7)» BBICTaBIsAETCS OOydaromeMycs, €clid 32 CEMECTPOBYIO KOHTPOJIbHYIO
paboty HabOpaHo 15 u Gosiee GanyoB U CpeAHss OLIEHKa 3a paboTy B cemecTpe Ooubie 4,0, HO
MeHbIIe 4,25;

OlLIEHKa «xopomio (6)» BBICTaBJISETCS OOy4alolleMycs, €Clid 332 CEeMECTPOBYIO KOHTPOJIbHYIO
paboty HaOpaHo 15 u Gosee O6anoB U cpenHss OIEHKa 3a paboTy B cemecTpe Oosbiie 3,75, HO
MeHsbIe 4,0;



OILIEHKa «XOpomIo (5)» BBICTAaBIIsIETCS OOydaromeMycs, €Clid 3a CEMECTPOBYIO KOHTPOJIBHYIO
paboty HaOpaHo 15 u Gosiee OayIOB M CpelHsIs OICHKA 3a paboTy B cemecTpe Ooibiie 3,5, HO
MeHble 3,75;

OILIGHKA «YyJIOBJIETBOPUTEIHHO (4)» BBICTaBIsICTCA OOyYaromemMycs, €cilid 32 CEMECTPOBYIO
KOHTpPOJIbHYIO paboTy HaOpaHo 12 u Oosiee OamyioB M CpelHss OLIEHKA 3a paboTy B ceMecTpe
6oumpre 3,25, Ho MeHbIIe 3,5;

OLICHKA «YyJIOBJETBOPUTENBHO (3)» BBICTABISAETCS OO0yYaroIEeMycCsl, €ClIU 3a CEMECTPOBYIO
KOHTpPOJIbHYIO paboTy HaOpaHo 12 u Oosiee OamsioB M CpelHss OLIEHKA 3a paboTy B ceMecTpe
6omnpire 3,0, HO MeHbIIe 3,25;

OIIEHKA «HEY/IOBJIETBOPUTEIHHO (2)» BBICTABISIETCS 00ydJaromeMycs, €CIM HE BBIMOJIHEH KaKO-
HUOYAb MYHKT Yy4eOHBbIN NporpamMMbl, HE CIaHbl JJabOpaTOpHble padOThl WM 3a/aHus, HE
HaI#caHa CEMECTPOBasi KOHTPOJIbHAs paboTa

5. MeToauveckne MaTepuaJibl, ONpeaesonye npoueaypbl OlieHUBAHUA 3HAHUMH, YMEHUH,
HABBIKOB M (WJIM) ONBITA 1eATeIbHOCTH

JudbdepeHninpoBaHHBIN 3a4€T MPOBOJAUTCS 11O UTOTAM TEKYIIIEH YCIIEBAEMOCTH U CAA4UH 3aJIaHUM,
a0OpaTOPHBIX U JAPYTrUX BUIOB pabOT, MPEAYCMOTPEHHBIX MPOrPAMMON JUCIHUIUIMHBI U MTyTeM

OpraHM3aIiK CIEeHHaIbHOTO ONPOCca, TPOBOAUMOTO B YCTHOM U MUCBMEHHOU (popme.

Bpewmst npoBeieHns MICbMEHHOW KOHTPOJIBHOM cocTaBisieT 80 MUHYT.



