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WNnxenepust 3HaHUH U SJIEKTPOHHOE O0yUeHHE

3. TpeOoBaHus K pe3y/ibTaTaM 0CBOEHHUSI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl

3.1. Pesyabtatsl ocBoennss OOII BIIO onpenenstorcss npuoOpeTaeMbIMU BBITYCKHUKOM KOMIIe-
TEHLUSAMH, T.€. €r0 CIOCOOHOCTHIO MPUMEHSATh 3HAHMSI, YMEHUS U JIMYHbIE KaueCTBAa B COOTBETCTBUH C
3aJjauaMu Mpo(hecCUOHAIbHON AEATENbHOCTH.

Brinyckauk gomkeH o01aaarTh:

o0meKkyabTypHbiMu KoMneTeHnusamMu (OK), Takumu kak:

Koapl Conep:kanne o6meKyJIbTypHbIX KoMneTeHuii (OK)

- CIOCOOHOCTHh BBICTPAWBATh U PEATM3OBBIBATH TPACKTOPUU HHTEILIEKTYaJbHOTO,
(OK-1) KYJIBTYPHOTO, HPABCTBEHHOT0, (PU3UYECKOT0 M MPOPECCHOHATHHOTO CAaMOPAa3BUTHUS
¥ CaMOCOBEPIIIEHCTBOBAHMUS

(OK 2) = YBAXUTCIBHO U 6€pe)KHO OTHOCHUTBHCA K HCTOPUUCCKOMY HACIICAUIO U KYJIIbTYPHBIM
TpaguusaM, TOJICPAaHTHO BOCIIPUHHUMATE COLIMAJIBHBIC U KYJIbTYPHBIC pa3JIndunsd

- MOHWUMATh JBIXKYIHE CHIIBI U 3aKOHOMEPHOCTH MCTOPHYECKOTO IpoLecca; pollb
(OK-3) HACUITHSL ¥ HCHACHJIUSI B UCTOPHH, MECTO YeJIOBEKA B HCTOPHIECKOM IIPOIECCe, MO-
JINTHYIECKOM OpraHu3aiiy 00IIeCTBa

- IIOHUMAThb U aHAJIM3UPOBATH MHUPOBO33PCHYCCKUEC, COOUNATIBHO U JIUYHOCTHO 3HA4YM-

(OK-4) Mble GrII0coPCKUE MPOOIIEMbl
(OK-5) | - yMeTb HCIOJIB30BaTh HOPMATHBHBIC IPABOBBIC 1OKYMEHTEI B CBOCH ACSTEIBHOCTH
OK-6) | - TPOABIATE HACTOMYUBOCTH B IOCTHIKCHUU IEJIN C YYETOM MOPAIBHBIX U MPABOBBIX
(OK-6) HOPM U 00s13aHHOCTEH
OK-7) | - BUazeTs KyJIbTypOH MBIIUICHUS, apTyMEHTHUPOBAHO M SICHO CTPOUTH YCTHYIO H
(OK-7) NUCbMEHHYIO PeUb
k8 | - CIOCOOHOCTh KPUTHYECKH IEPEOCMBICITUBATh HAKOIUICHHBIH OIBIT, H3MEHATH INPH
(OK-8) HEO0XO0IMMOCTH BHJI M XapaKTep CBOeH Mpo(ecCHOHANbHOM NesTeTbHOCTH
- 3HAaTh OCHOBBI 3aIIUTHI MPOM3BOACTBEHHOTO MEPCOHANA M HACEJICHUS OT BO3MOXK-
(OK- 9) HBIX MOCJEICTBUI aBapuii, KaTacTpod, CTUXUIHBIX O€ACTBUN U NMPUMEHEHUs CO-

BPEMEHHBIX CPEJCTB MOPAKEHUSI, OCHOBHBIE MEpPHI 10 JUKBHUJIALUU HUX MOCIEACT-
BUH, CIOCOOHOCTB K OO0IIeH OLIEHKE YCIOBHH 0€301aCHOCTH KU3HEAEATEIbHOCTH

- CIOCOOHOCTH MCIOJIb30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHUIUINH B
(OK-10) npohecCHOHANBEHOM 1eATENbHOCTH, MPUMEHSATh METO/Ibl MATEMAaTUYECKOTO aHaIN3a
¥ MOJICJIMPOBAHUSI, TEOPETUUECKOTO U SIKCIIEPUMEHTAILHOTO UCCIIEAOBAHUS




(OK-11)

CHOCOOHOCTh MOHMMATh CYIIHOCTh M 3HAaYeHHE MH(YOPMALUU B Pa3sBUTHU COBpE-
MEHHOr0 HMH(OPMALMOHHOrO OOLIECTBa, CO3HABATh OMACHOCTU U YIpO3bl, BO3HU-
Kalolle B 3TOM Ipolecce, CoONI0JaTh OCHOBHbIE TpeOOBaHUS MHPOPMALMOHHOM
0€30MacCHOCTH, B TOM YHUCJIE 3aIUThI TOCY1apPCTBEHHON TallHbI

(OK-12)

BJIa/IETh OCHOBHBIMH METOJIaMH, CIIOCO0aMU M CPEeICTBAMU MOJTyYEHUs, XPAaHCHHUS,
nepepadoTku uHGOpPMAIMU, UMETh HAaBBIKM PAaOOTHI ¢ KOMIIBIOTEPOM KakK CPE/ICT-
BOM YIpaBJieHUs nH(OpManuen

(OK-13)

CIOCOOHOCTH paboTaTh ¢ HHGOPMAITUEH B TJIOOATBHBIX KOMIIBIOTEPHBIX CETAX

(OK-14)

BJIaACTb OAHWM U3 MHOCTPAHHLIX A3BIKOB Ha YPOBHEC HEC HHMXKE PAa3roOBOPHOIO

(OK- 15)

BIIQJICTh OCHOBHBIMU METOAAMM 3alIUThl IIPOU3BOACTBEHHOIO IEPCOHAIA U Hace-
JICHUs OT BO3MOJKHBIX IIOCJIEICTBUN aBapHii, KaracTpod, CTUXUHHBIX O€/ICTBUI

(OK-16)

BJIAJETh CPEJICTBAMH CAMOCTOSTEIBbHOTO, METOJIUYECKH MPABUIIBHOTO HUCIIOIb30Ba-
HUS METOJIOB (PU3MUECKOT0 BOCITUTAHUS M YKPEIUICHUS 370POBbS, OBITh TOTOBBIM K
TOCTHKEHUIO JOKHOTO YPOBHSI (PU3NYECKON MOATOTOBICHHOCTH /Jisi 00ecreYeHUs
MTOJTHOIIEHHOMN COIMAIBHON 1 TPO(ECCHOHATIEHON ACATEIHHOCTH

npodeccuonaibHbiMu kKommnerenmusavu (IK), Bkirouas:

Koapl

1) Bobracmu Hayuno-ucciedosamenbckol  0esmeibHOCu.

(IK-1)

- CMOCOOHOCTHh MPHUMEHSTH B MPOGECCHOHATHHON NEATEILHOCTH COBPEMEHHBIC SI3bI-

KU IPOTrPaMMHPOBAHMS U S3bIKM 0a3 JaHHBIX, METOAOJIOTHH CHCTEMHOW WH)KEHE-
pHH, CHCTEMbI aBTOMATH3aIIUK IPOSKTHUPOBAHHUS, JICKTPOHHBIC OMOIMOTEKH U KOJI-
JICKIIUHU, CETEBbIE TEXHOJOIMH, OMOIMOTEKM W MAaKeThl MPOrPaMM, COBPEMEHHBIC
npodeccroHa bHbIC CTAHAAPTHI HH()OPMALMOHHBIX TEXHOJIOTHI (B COOTBETCTBUH C
npoduisiMn)

([K-2)

CIOCOOHOCTH MPO(ECCHOHATFHO peliaTh 3a7a4i MTPOU3BOJCTBEHHON M TEXHOJIOTH-
YEeCKOW JESITETbHOCTH C Y4€TOM COBPEMEHHBIX JOCTHKCHHH HAyKH W TEXHUKH,
BKJIIOYAs: pa3pabOTKy ajlrOpUTMUYECKUX U MPOrpPaMMHBIX pelIeHUH B oOiactu
CUCTEMHOTO M MPUKJIAJHOTO MPOTPaAMMHPOBAHUS, pa3pabOTKy MaTeMaTHYEeCKHX,
I/IH(i)OpMaHI/IOHHBIX U UMUTAIIUOHHBIX MOJIGJ'I@I\/’I II0 TEMATUKE BBIIIOJIHSICMBIX HUCCJIC-
JOBaHW; co3aHMe MH(POPMAIIMOHHBIX PECYpCOB TIOOANBHBIX CeTel, oO0pa3oBa-
TETHLHOTO KOHTEHTA, MPUKIIAIHBIX 0a3 JaHHBIX; pa3pabOTKy TECTOB M CPEACTB TeC-
TUPOBAHUS CHCTEM U CPEJICTB HA COOTBETCTBUE CTAHAAPTAM U UCXOJTHBIM TpeOOBa-
HUSIM; pa3pabOTKy 3ProOHOMHYHBIX YEIOBEKO-MAaIIMHHBIX HHTepdeiicoB (B COOT-
BETCTBHHU C MPODYUIIIMHU)

(IIK-3)

CIOCOOHOCTh pa3pabaThiBaTh U PEaIM30BBIBATH MPOLIECCH] JKU3HEHHOTO IIMKJIA HH-
(OopMaMOHHBIX CUCTEM, IPOIPAMMHOr0 0OECII€YeHMs], CEPBUCOB CUCTEM HH(OP-
MalMOHHBIX TEXHOJOIMH, a TakKe€ METOJAbl U MEXaHW3Mbl OLICHKM M aHaIu3a
(YHKIIMOHUPOBAHMS CPEACTB U CUCTEM HH(POPMAIIMOHHBIX TEXHOJOIHH; croco0-
HOCTb Pa3pabOTKU MPOEKTHON M MPOrpaMMHON TOKYMEHTAIUH, YA0BJIETBOPSIOLICH
HOPMAaTUBHBIM TpeOOBaHUSIM

(TTK-4)

CIOCOOHOCTh NMOHMMATh U NMPUMEHATh B UCCIIEAOBATEIbCKOW M MPUKIAAHON Jes-
TEIbHOCTU COBPEMEHHBIN MaTeMaTHYeCKHil anmnapar, (pyHIaMeHTaJbHble KOHIIEMN-
IIUM U CUCTEMHbIE METOJIOJIOTHH, MEXIYHapOAHbIE U MPo(ecCHOHANIbHbIE CTaHAap-
Thl B 007aCTH MH()OPMALIMOHHBIX TEXHOJOTUH, CTIOCOOHOCTh MCHOIb30BaTh COBpE-
MEHHBIC WHCTPYMEHTAJbHBIE M BBIYHCIUTEIbHBIE CpeACTBAa (B COOTBETCTBUHU C
npoduIeM MoArOTOBKH)




(IK-5)

- CIIOCOOHOCTh B COCTaBE HAYYHO-UCCJICAOBATCIILCKOI'0 U MPOU3BOJACTBCHHOI'O KOJI-

JIGKTHBA peliaTth 3afaqd MPpOPECCHOHATBHON eSITENbHOCTH (B COOTBETCTBUH C
npoduIeM MoAroTOBKH)

([IK-6)

- CIIOCOOHOCTDH OCYILECTBIISTH L[EJIEHAIPaBICHHbIN MOUCK MHPOPMAIMU O HOBEUIINX

HAYYHBIX M TE€XHOJOIMUYECKUX JIOCTUKEHUSAX B ceT VIHTepHeT, ciocOOHOCTh B3au-
MOJIEHCTBOBATh U COTPYAHUYATH C MPOPECCUOHATBHBIMU CETEBBIMU COOOIIECTBAMU
U MEXIYyHAPOIHBIMM KOHCOPLIMYMaMH, OTCIIEKHUBAaThb JMHAMUKY Ppa3BUTHUS BBI-
OpaHHBIX HaNpaBJeHUI 06J1acTH HHPOPMAITMOHHBIX TEXHOIOTHH

([TK-7)

- CIOCOOHOCTh NPUMCHATH Ha MNPAKTUKC MCKAYHAPOIHBIC U HpO(l)eCCI/IOHaJ]LHBIC

CTaHAapThl UH(GOPMAIMOHHBIX TEXHOJIOTHI, COBPEMEHHbBIC MapaUurMbl U METO/I0-
JIOTUHU, UHCTPYMEHTAJIbHbBIC U BBIYUCIHUTEIbHBIE CPEICTBA (B COOTBETCTBUU C IPO-
(rsIeM NoAroTOBKH)

([TK-8)

- CcrocoOHOCTh NPOECCHOHATIBHO BIAJETh 0a30BBIMM MAaTEMATUYECKMMU 3HAHUSIMU
U UH()OPMALIMOHHBIMU TEXHOJIOTUAMHU, d()PEKTUBHO MPUMEHATh UX JUISl PELECHUs
Hay4YHO-TEXHUYECKUX 3aJa4 ¥ IPUKIAAHBIX 33/1a4, CBA3AHHBIX C Pa3BUTUEM U HC-
110JIb30BaHNEM MH(GOPMAITMOHHBIX TEXHOJIOTHM

([TK-9)

- CIIOCOOHOCTBH OCYILECTBIIATH Ha MPAKTHUKE COBPEMEHHBIE METOI0JIOTUHU YIIPABICHHUS
KU3HEHHBIM IUKJIOM U KaueCTBOM CHCTEM, IPOrPaMMHBIX CpPEICTB U CEPBHUCOB
UH(OPMALIMOHHBIX TEXHOJIOTUH

T1K-10)

- 3HaHHUE KoJIeKca MPOo(eCCUOHATBFHON 3TUKH U CJIEIOBAHUE EMY B )KH3HU

(MK-11)

- COCOOHOCTh (YOPMHUPOBATH CYXKACHHUS O 3HAYCHUHM M TIOCIEICTBUAX CBOCU IMpO-
deccroHanbHON AEATETPHOCTH C YYETOM COLUANBHBIX, TPO(ECCUOHATBHBIX U ITU-
YECKUX MO3ULINI

(MK-12)

- CIOCOOHOCTh pCaIN30BbIBATH MPOLCCCHI YIPABJICHUA KAYCCTBOM IIPOU3BOACTBCH-
HOM JCATCIIBHOCTH, CBSI3aHHOM C CO3JaHUEM U HCIIOJIb30BAHUEM CHCTEM HH(bOpMa-
IMMOHHBIX TCXHOHOFI/II\/’I, OCYHICCTBJIAAT MOHUTOPUHT U OLCHKY Ka4€CTBa MMPOLECCOB
HpOHSBOHCTBeHHOﬁ JACATCIBHOCTHU

(IK-13)

- CIOCOOHOCTH COCTaBJIATh M KOHTPOJMPOBATH IUIAH BBIITOJHIEMOW PabOThI, TUIAHH-
poBaTh HEOOXOAUMBIE JJISl BHIMOJIHEHHS] pabOThl pECypChl, OLIEHUBATh PE3YJIbTAThI
COOCTBEHHOMW PabOTHI

([K-14)

- CIOCOOHOCTh OCYLIECTBJIATh MOHHTOPHHI 32 COOTBETCTBHEM IPOHM3BOICTBEHHBIX
IPOIIECCOB TPEOOBAHUSAM CHCTEM KOHTPOJISI OKPYKaromel cpelbl U 0e30MacHOCTH

Tpyda

(IK-15)

- TIOHMMaHHWE KOHIIENIUN W aOCTpaKIuid, CIOCOOHOCTh HMCIOJB30BaTh HA MPAKTHUKE
0a30BbIe MATEMAaTHYECKUE TUCIUILIMHEI, BKIIOYas.
Mamemamuueckuti ananuz |, Mamemamuueckuit ananuz |, Kpamnoie unmeepanot
u paosi, Aneebpa u ceomempus, Juckpemuas mamemamuxa, Teopus ¢hynxyutl Kom-
niekcHou nepemennou, PyukyuoHanvHull awanuz, Mamemamuueckas no2uxka u
meopus aneopummos, Teopus agmomamos u popmanvruix A361K08, uppepenyu-
AlbHble U PA3ZHOCMHblEe YpasHeHus, leopus eepossmHocmel u Mamemamuyeckas
cmamucmuxa, Boluuciumenvhvie memoowst, Memoovl onmumuzayuu u uccieoosa-
Hue onepayuti u op.

([TK-16)

- MOHMMAaHHE KOHIEMIIUM M OCHOBHBIX 3aKOHOB €CTE€CTBO3HAHHS, B YaCTHOCTH, (I)I/I-
3UKH

(IK-17)

- JIeTaJIbHOE 3HAHHWE METO/0B U 0a30BBIX ATOPUTMOB 00pabOTKH MHGOPMAIIMOHHBIX
CTPYKTYP, METOJIOB aHAJIN3a CJI0KHOCTH aJITOPUTMOB

(ITK-18)

- ACTAJIbHOC 3HAHUC IMapaluTM U METOI0JIOT Uit mporpaMMHupOBaHN, 0coOeHHOCTEH




SI3BIKOB MPOTrPAMMHUPOBAHUs OOIIETro U CHELUAIbHOTO Ha3HAa4YeHUs, Hanbosee -
POKO HCIIOJIb3YEMBIX CPEJICTB IPOrpaMMHUPOBaHUS

(ITK-19)

ITIOHMMAaHHEC KOHHGHHHﬁ, CHUHTAKCUYECKONM M CEMaHTHUYECKOM opraHusalnun, METO-
J0B MCIT0JIb30BAHNA COBPEMCHHBIX A3BIKOB IPOIrpaMMUPOBAHUSA

([TK-20)

[OHUMaHHE KOHLEMIMH, 0a30BbIX aJrOPUTMOB, NMPUHLMIIOB Pa3pabOTKu U (yHK-
IUOHUPOBAHMSI COBPEMEHHBIX ONEPAIMOHHBIX CUCTEM,;

(IK-21)

3HAHUC MCKAYHAPOAHBIX CTAHAAPTOB B obiactu pa3pa60TK1/I nporpaMmMHOIO obec-
MEYCHHUs, MOHMMAHUC IPOLUECCCHOI0 Mmoaxoda, METOAOB YIIPABJIICHHA XU3HCHHBIM
[UKJIOM U Ka4€CTBOM ITPOTrpaMMHOTO O6CCHC‘{€HI/I5{;

(ITK-22)

YBEPEHHOE 3HAHHE TEOPETHUUECKUX U METOJUYECKHX OCHOB, TIOHUMaHHE (PYyHKIHO-
HAJIbHBIX BO3MOXKHOCTEH, 00jacTell NMPUMEHEHUS KOMIIOHEHTHO-0a3MpOBaHHOTO
IIPOrpaMMUPOBAHMUS,

(ITK-23)

BJIaJICHWE METOJIaMU U HABBIKAMH HCIOJIb30BaHUS U KOH(MUTYPHPOBAHUS CETEBBIX
TEXHOJIOTHI;

(ITK-24)

BJIa/ICHUE METO/IaMU M HaBbIKAMU HCII0JIb30BAHUS U KOH(OUTYPUPOBAHUS ONEpaLIU-
OHHBIX CUCTEM U IIaT(HOPMEHHBIX OKPYKCHU;

(ITK-25)

YBEPEHHOE 3HAHHWE TCOPETHUCCKUX M METOJUYCCKHX OCHOB, IOHUMaHHE (DYHKITHO-

HAJIBHBIX BO3MOXHOCTEH, CIIEAYIONINX MPEAMETHBIX 00JIacTeii:
Paspabomra ungopmayuonnvix cucmem, Moodenuposanue u anaius npo-
epammuoco obecnevenusi, Texnonocuu myremumeoua, Apxumexkmypa u opeau-
3ayus Komnviomepos, Kongueypuposanue u ucnonvzosanue onepayuoHHvLX
cucmem, Paspabomrxa u npunyunvl cemeevix mexnonocull, Yenosexo-
MauwunHoe g3aumooeticmeue, Ipunodcenus u ucnoavzosanue 6as oanuwix, Co-
yuanvhvle u smuyeckue eonpocvl UT, Ananuz mexnuueckux mpebosanuil, I pa-
Guxa u eusyanuzayus, Mumennexkmyanvuvie cucmemvl, Teopus 6a3 0anmwix,

(ITK-26)

- IHOHHUMAHUC TCOPCTUYCCKUX OCHOB U O6I_I_II/IX IMPUHIUIIOB UCIIOJIB30BAHUSA CIICAYHO-

HIMX IpOo(eCCHOHATIBHBIX 001acTel:

Ananus 6usnec-mpebosanuii, INeKMpOHHA KOMMepYus, IKOHOMUKA HNPO-
epammuon undicenepuu, Conpogodicoenue npocpammnozo obecnevenus, 1lpo-
Yeccyl HCUSHEHHO20 YUKIA NPOSPAMMHO20 obecneuenus, Kauecmeo npozpamm-
H020 obecneuenus, Texnonocus goiuucaumenvuuvix cucmem, Cucmemnoe aomu-
Hucmpuposanue, Cucmemnan unmezpayus, OCHOBbI NPOCPAMMHOU UHICEHE-
puu, Bepuguxayua u ucneimanus npoepammno2o obecneuenus, Bcmpoennvle
cucmemvl, Pacnpedenenuvie cucmemst, Ynpasnenue 6ezonachocmoto HUT,
Ynpasnenue ungopmayuonnvimu KOMMyHUKAUUAMU.

([TK-27)

- CIOCOOHOCTh KBaJ'II/I(pI/II_[I/IpOBaHHO IIPUMCHATH B HpO(I)eCCI/IOHaJILHOI}'I ACATCIIBHOCTH

COBpeMeHHHG SA3BIKA HpOFpaMMI/IpOBaHI/ISI N SA3BIKHN 633 JAaHHBIX, METOAOJIOTUU CUC-
TEMHOM WH)XEHEPHUM, CUCTEMbl aBTOMAaTU3alUU IPOECKTUPOBAHUSI, SJIEKTPOHHBIE
OMOIMOTEKH W KOJUICKIIUM, CETEBBIC TEXHOJOTHUU, OUOIMOTEKHM MU TAKETHI IPO-
rpaMM, COBPEMEHHbIE MPOQECCHOHANbHBIE CTAaHAAPTHl MH()OPMALMOHHBIX TEXHO-
JIOTHUH,

(ITK-28)

CHOCOOHOCTh pelIaTh 3aJaud MPOU3BOJICTBEHHON M TEXHOJIOIMYECKON AEATeNbHO-
CTH Ha BBICOKOM MpPO(ECCHOHATLHOM YpPOBHE, BKJIIOUasi: pa3pabOTKy alrOpUTMHU-
YEeCKUX M MPOrPAaMMHBIX PEIICHUH B 00JaCTH CHCTEMHOIO M NPHUKIATHOTO Ipo-
rpaMMHUPOBAHUSI; pa3pabOTKy MaTeMaTUYeCKUX, UH(POPMALIMOHHBIX U UMHUTALIUOH-
HBIX MOJIeNIC 1O TeMaTHKE BBINOJIHAEMBIX OINBITHO-KOHCTPYKTOPCKUX paboT u
IIPOEKTOB; CO3JaHHE HMH(OPMALMOHHBIX PECYpCOB TJ00aNbHBIX ceTed, 00pa3oBa-
TEJIbHOTO KOHTEHTA, NPUKJIAJHBIX 0a3 JTaHHBIX; Pa3pabOTKy TECTOB U CPEJICTB TeC-




TUPOBAHMSI CUCTEM M CPEACTB Ha COOTBETCTBHUE CTaHAAPTaM U UCXOAHBIM TpeboBa-
HUSIM; pa3pabdOTKy 3prOHOMHMUYHBIX Y€JIOBEKO-MAIIMHHBIX UHTEP(ENCOB B COOTBET-
CTBHMH C NPOQHIISIMH NTOATOTOBKH,

- CcIocOOHOCTH pa3pabaThIBaTh, OLIEHUBATH U PEAIM30BbIBATH MPOLECCHI KUZHEHHOTO

[IUKJIa MTHPOPMALMOHHBIX CUCTEM, IIPOTPAMMHOI0 00ECIeYeHus, CEPBUCOB CUCTEM
(HK-29) I/IH(i)OpMaHI/IOHHBIX TGXHOJ’IOFI/Iﬁ, a TAaKKC PCaJIM30BbIBATL METOJbl U MCXAHU3MBbIL
OLIEHKU M aHaju3a (QyHKIIMOHUPOBAHUS CPEICTB U CUCTEM MH(POPMAIIMOHHBIX TEX-
HOJIOTUH; CIIOCOOHOCTh pa3pabOTKU MPOEKTHOM M MPOrpaMMHOM JOKyMEHTAllUH,
yJIOBJICTBOPSIIOIIEH HOPMATUBHBIM TPEOOBAHUSIM.

4. IIpuMepHbIi y4eOHbIN IJIAH MOATOTOBKH 0AKAJIABPOB M0 HANIPABJICHUIO
«010300 ®dynaamenTtaiabHasi HHGOPMATHKA U HH(POPMALMOHHbIE TEXHOJIOTHU»



IMPUMEPHbBII YUYEBHbIN IJIAH
HamnpagneHnue noaroToBKH: dynnamMeHTabHass MHGPOPMATHKA U
HH(OPMALMOHHBIEC TEXHOJIOTHH
Kpamudukanms BeimyckHuka:  bakajgaBp uHGOPpMAIMOHHBIX TEXHOJIOTHii
HopwmatuBHbIil cpok 00yueHus: 4 roga

NeNe | HamMeHoBaHMe IUKJIOB
TpynoemkocTn PacnipenesieHue mo cemecTpam
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b.1 ['ymanuTapHbIi,
COLMAJIbHBIA U YJKOHOMM-
YeCKHH IUKJI 1224 (34 |7 (8 |5 (5 |5 (2 |2 |0
ba3oBas yacTh 540 15 5 12 15 |3 (0 |0 |0 (0O

1 |MHoCTpaHHBIH S3BIK 324 o] 2 2 |12 13 IK3. OK-1
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AHHOTAIMHU Y4eOHBIX IMCcHUIVINH, BXoasmux B OOII

[IpumepHble TporpamMmbl AWCHMIUIAH COJEpPKAT HEOOXOoAuMyro HWHGOpMAINIO, Kacaro-
IIyrocsi TpeOOBaHM K YPOBHIO OCBOEHHSI COJEPIKAHHS IUCUUIUIMHBI, BUOB Y4eOHOU paboTHI,
COJICP)KaHUS JUCIHILTNHBI, Y4COHO-METOINICCKOTO, MATEPHATLHO-TEXHUIECKOT0 U HH(pOpMaIiu-
OHHOTO 00€CIICUCHUs JUCHIUILINHBI, METOAMYCCKHX PEKOMEHIAIMI M0 OpPraHU3aIlud U3YICHUS
mucturuivHbl. [IpumepHast mporpamMma IUCHUILTUHEL IpeAcTaBiieHa B Ipunoxcenuu 3.

Hwxe B Tabnune 1 npencraBieHsl aHHOTAIIMU KYPCOB AUCIUILINH 1O OJI0KaM 0a30BOW U
BapHaTUBHOM YaCTH.

Kon
VI OOIl YUYEBHBIE LHIUKJIbI
b.1 I'ymanuTapHbId, COUMAIBbHBIM U IKOHOMHUYCCKHH IUKJI

ba3zoeasa uwacmeo'

bl1.1 Hcropus

B ocHOBY Kypca MOJIOKEHBI MPOOIEMHO-XPOHOJIIOTHIECKUN TPUHIUAI U COBPEMEHHBIC
HOJXO/bI B OLIEHKAaX MCTOPUYECKOIO MPOLUIOTO HaIIel CTpaHbl, HAy4Has METOAOJIOTHS]
C MHPOKHM HCIOJB30BAHUEM DPA3JIMYHBIX HWCTOYHHKOB OOIICHAYYHBIX W crenuduye-
CKUX METOJIOB IIO3HAHUs. B yCIOBUAX OrpaHUYEHHOr0 Y4eOHOIO0 BpEMEHHU HEBO3MOMKHO
OJPOOHO OCBETHTH BCE pa3zHOOOpa3ne MHOTOBEKOBOW MCTOPHU CTPAHBI, TIOATOMY, HCA
HOJIb3Ys 3JIEMEHTH! (POPMAITMOHHOTO U LIMBUIM3ALIMOHHOIO METOOB, U3J1aratoTCs JIUIIIH
OCHOBHBIE y3JIOBBIE MTPOoOJIeMbl. [Ipr 3TOM aBTOpPHI HE TPETEHIyeT HE TOJIBKO Ha MCUep-]
IbIBAIOLIEE U3JI0KEHHE BCEX TEM, HO U Ha €IMHCTBEHHO MPAaBUIIBHOE UX TOJKOBaHUE. B
U3/1aBaeMbIX HBIHE Kypcax MCTOpuu Poccuu ecTh HeMallo CIIOPHBIX BOIPOCOB WM HEH
JIOCTaTOYHO JTOKa3aTeJIbHBIX MOJOXKEHUNA. ABTOPBI OTAIOT ce0e OTUET B TOM, UTO Ceil-
Yyac UAET aKTHBHBIN MPOIECC BOCCTAHOBIICHHSI OOBEKTUBHON OLEHKH, TPAKTOBKU HCTOA
pun Hamiero OTeyecTBa, OTKa3 OT OBUIBIX JIOTM, CTEPEOTUIIOB UCCIIEOBAHUS U HAKOIIA
JICHUSI BXKHEUIIINX MCTOYHUKOB 10 MCTOPUH CTpaHbl. OTHpaBHOW TOYKOHM Kypca sBIIsA
etcs | X Bek poccuiickoii ucropuu, a 3apepatorieit —Bexk XXI.

bl1.2 AHIJINHACKUA A3BIK

OCHOBHOH LIENBIO Kypca SBJISETCS NMOBbIIEHHE HCXOJHOI0 YPOBHS BIJIAJICHUS MHO-
CTPaHHBIM f3BIKOM, JIOCTUTHYTOTO Ha MpPEIbIIyIlel CTylIeHu 00pa3oBaHus, U OBIajie-
HHUE CTY/IEHTaMH HEOOXOJIUMBIM U JIOCTaTOYHBIM YPOBHEM KOMMYHMKATHBHOM KOMIIE-
TEHIUHU JJIsl peUIeHHs] COLMaIbHO-KOMMYHUKATUBHBIX 3a/lad B Pa3jMYHbIX 00JacTsIX
OBITOBOM, KYIbTYpHO!, IPOHECCHOHATLHON U HAYYHOH JEATeIIbHOCTU IIPU OOIIEHUH C
3apyOexHBIMU IApTHEPaMH, a TaKXkKe JUIs JajdbHeHIero caMmooopa3oBaHusl.

b1.3 Puiocodus

dopmupoBaHue TPEACTaBICHUS O crenuduke GrIocoPUr Kak crocode MO3HaHUS U
JYXOBHOT'O OCBOEHMSI MHUpPA, OCHOBHBIX pa3jiejax COBPEMEHHOIo (uiIocoCcKoro 3Ha-
HUA, ¢punocockux mpobieMax U METOAAX WX HCCIEIOBAHMS, OBJIaJleHHE 0a30BBIMHU
OPUHIUIIAMA U IpueMaMu (GuiIoco(CKOro Mmo3HaHus; BBEACHUE B KPYT (GUI0coPCKUx
po0iieM, CBA3aHHBIX ¢ 00J1acThi0 OyAylIel TpodecCHOHAaTbHON 1eATEeIbHOCTH, BbIpa-
00TKa HAaBBIKOB pabOTHI C OPUTMHAIBHBIMU U aJJallTUPOBAHHBIMU (PUITOCO)CKUMU TEK-
cramu. M3ydeHwe MUCHMIUIMHBI HAINPAaBICHO HA pPa3BHTHE HABBIKOB KPHUTHYECKOTO
BOCIIPHUSATHS U OLIEHKM MCTOYHUKOB MH(OPMAIMK, YMEHUS JIOTUYHO (POPMYJIMPOBATH,
u3JaraTh U apryMEHTUPOBAHHO OTCTaWBaTh COOCTBEHHOE BHJICHHE MPOOIEM U CIIOCO-
00B UX pa3pelieHus; OBIaJeHUE IPUEeMaMH1 BEJCHUs JUCKYCCUHU, TIOJIEMUKH, IUANIOTa.




Bl

Bapuam UBHAA YACMD.

B1.1

ConunoJiorusi

Kypc commonoruu cTaBUT CBOEH LIENBIO: AaTh CTyJAEHTaM ITyOOKHE 3HAHUS TEOPETH-
YECKUX OCHOB U 3aKOHOMEPHOCTEH COIMOJIOTHYECKOr0 TO3HAHUS BO BCEM MHOT000pa-
3UN COIINMOJOI'MYCCKUX HaHpaBJ'IeHI/II\/'I, IIKOJI " KOHHGHHHﬁ, B TOM YHCIJIC pyCCKOfI Cco-
LAOJIOTHYECKOM IIKOJIBI, TIOMOYb CTYAEHTaM OBJIaJE€Th aHAIIM30M U IIPOTHO3UPOBAHU-
€M CJIOKHBIX COLMAJIbHBIX IIPOLIECCOB, MGTO)II/IKOI\/II MMPOBCACHUA COOUOJIOTHICCKUX HC-
CJIEZIOBAHUM.

Conuosiorusi MOMOTaeT CTyJIEHTaM MOHITh OKPYXaloIIMe MX COLUAIbHbIE SBJICHUS U
IpoIecChl, MPOUCXOIAIIME B JaHHbIM MOMEHT B Poccuu, uccienyer ocTpble 00IecT-
BEHHBIE BOIPOCHI COLIMAILHOTO HEPaBEHCTBA, OEAHOCTH, OOraTcTBa, MEXKHAIMOHAb-
HBIX, 5KOHOMUYECKHX U MOJUTHYECKUX KOH(IMKTOB, OOJE3HEHHBIX MPOLECCOB, MPO-
UCXOJSIIMX BO BCEX MHCTUTYTaxX poccuiickoro obmiectBa. Ilpennonaraercs nsydenue
JUYHOCTH, COLMAIIM3ALUN U COLMAIIBHOIO KOHTPOJISA, MEKIUYHOCTHBIX OTHOLICHUH B
rpynnax, Opupojsl JIUAEpCTBa U (PYHKIIMOHAIBHON OTBETCTBEHHOCTH, KYJIbTYPhl Kak
(baxTopa COLMATIbHBIX U3MEHEHHUH, CEMbU KaK OJHOTO M3 OCHOBHBIX COLMAJIbHBIX MH-
CTUTYTOB H JIp.

IIpaBoBasi KyJabTYypa

IKOHOMHYECKHE HAyKH

B kypce nznaraercs COBpeMEHHBIN B3IJIA] Ha DKOHOMHYECKYIO TEOPUIO U SKOHOMHUYE-
cKyto monuTuky. CTpyKTypa Kypca: MHKpPO-, MaKpO-, MEra’KOHOMHKA, TJIOOAIbHAs
SKOHOMHUKA.

OCHOBBI IICHUX0JIOTHH

OcHOBBI MHUKPOIKOHOMUKH

MaKPOI)KOHOMI/IKa u (l)l/lHaHCl)I

ABTOMATH3AIMA 6yxra.11Tepc1coifl JACATCJIBHOCTH

YﬂpaB.}IeHue MmepCcoHaIoM

Kypcwbt no eévioopy:

b.2

MareMaTH4eCKHUil U €CTeCTBEHHO-HAYUYHbIH HUKJI

ba3oBas yacrtn.

b2.1

MaTteMaTHYeCKHH aHAJIN3

BewectBennsle uncna. IIpenen uncnoBoil nocnenoBarenbHocTH. [Ipenen u Hemnpe-
PBIBHOCTh (PYHKIIMU OJHOU nepemeHHOU. {uddepenurpoBanue GpyHKIui 01HOI me-
pemenHoi. MnTerpupoBanue (GyHKIM ogHON nepemeHHo. HccnenoBanue (yHK-
MU ¥ TTIOCTpoeHue e€ rpaduka.

Onpenenéunblii uHTerpan Pumana. Ilpunoxenus u npuOIMKEHHbIE BBIYMCICHUS
unterpana Pumana. Ilpenen mocnenosarensHocTd B EN u mpenen ¢pyHkuum He-
CKOJIBKUX TepeMeHHbIX. JuddepenuupoBanre QyHKIUI HECKOIBKUX MEPEMEHHBIX.
HesiBHble ¢GyHKIIMU, 3aBUCUMOCTh M HE3aBUCUMOCTb (yHKIHMH. JIokanbHBIN 3KCTpe-
MyM (YCIIOBHBI M O€3yCIIOBHBIH) (DYHKIMU HECKOJIBKUX IMEPEMEHHBIX. UMCIIOBBIE
panbl. beckoHeuHble IPOU3BENCHM S, IBOWHBIE U IOBTOPHBIE PSJIBI.




b2.2

Auare0dpa u reomerpust

Martpuisl u onpeaenureny. CUCTEMbl JIMHEHHBIX anreOpandyeckux ypaBHeHui. Jlu-
HEWHbIC MPOCTPAHCTBA U BEKTOpHas ainreOpa. AsreOpanueckue JIMHUH (TOBEPXHO-
CTH) NIEPBOTO M BTOPOTO MOpsiaKa. EBKIMIOBE M yHUTapHBIE pOCTpaHcTBa. JInHew-
HBbIE OIepaTopbl U KBaJgpaTU4yHble (GOPMBI. DIEMEHTHI O0IIeH anreopbl. DiIeMEeHThI
TEOPUU JIMHENHBIX HOPMUPOBAHHBIX IIPOCTPAHCTB

b2.3

KpaTHble mHTErpaJsl u psiasbI (4)

OyHKIMOHATIbHBIE NTOCIEA0BATENbHOCTH U psibl. JuddepenupoBanue u uHTErpu-
poBaHUE (YHKLIHMOHAJIBHBIX Ps0B. J[BOiHBIE M TpoliHbIe MHTErpaibl. KpuBoiauHei-
HbI€ M ITOBEPXHOCTHBIE MHTErpaibl. Teopus BeKTOpHOro nois. MHrerpanel, 3aBucs-
e ot napamerpa. Paast @ypee.

b2.4

MaTtemaTH4yeckas JOruKa v TEOpUsA AJITOPUTMOB

Vcuncnenns BbICKa3bIBaHUM U NpeauKaroB. Teopuu nepsoro nopsaka. @opmManpHas
apudmeTrka. BBenenue B Teopuio anredpanueckux cUcTeM. Boruucnumele U pekyp-
cuBHble QyHkuu. Mammnasl Telopunra. Tesuc Yepua. Mepsl CI0XKHOCTU aITOPUT-
moB. Kiacesl 3agau P u NP. NP — nonubie 3anaun. Kiay3anbHast noruka, ceMaHTuKa
JU3BIOHKTOB, CEKBEHIMAIbHAs HOTALMs, CEMAaHTUYECKHE CETH, XOPHOBCKHE AU3b-
IOHKTBI U X UHTEPIIPETALINS, METOJ P3O0,

b2.5

Teopust aBTOMaTOB M (POPMAJIBLHBIX A3BIKOB

dopmasbHble TPAMMAaTUKU U SI3BIKU. AOCTpakTHBIE aBTOMAThl. MHOTOJIEHTOUYHBIE
MamuHbl THIOPHHIA, JIMHEWHOOIPAHWYEHHBIE aBTOMATHI, aBTOMATHl C Mara3MHHOW
[IaMATHI0, KOHEUHBIE aBTOMATHI U ONpEACIIAeMbIe UMU A3bIKU. Teopus nepesoja, mo-
HATHE CUHTAKCHUYECKH YIPABIISIEMOTO MEPEBOAA, METOBI JIEKCHYECKOTO U CUHTAKCH-
4eCcKOro aHaiu3a. Beenenue B ¢popMaibHYIO CEMaHTHUKY, aTpHOyTHBIE IPaMMaTHUKH,
ONEPALMOHHAs U JICHOTAlMOHHAs CEMAaHTHKa SA3BIKOB. MOJENN €CTECTBEHHBIX SI3bI-
KOB, CUHTaKCU4ECKUE CTPYKTYPbl €CTECTBEHHOI'O S3bIKa, OCHOBHBIE 3TAIlbl IIEPEBOAA
C €CTECTBEHHOro s3blka. BBenenue B Teopuro ceredl [lerpu, moMedeHHbIE CETH H
KJIaCChI A3BIKOB ceTeil IleTpu, opauHapHble CeTH, aBTOMATHBIE CETH U CUHXPOHU3a-
HUMOHHbIE Tpadsl, npuMeHeHue cereil IleTpu s onmucaHust CeTEBBIX MPOTOKOJIOB,
OM3HEC-TIPOLIECCOB U JUCKPETHBIX CUCTEM YIpaBieHUs. MalluHbI KIETOYHBIX aBTO-
MaTOB, ONpEJeNIeHUE IMpaBwia paboThl KJIETOYHOTO aBTOMAaTa, BEPOSITHOCTHBIE Ma-
LIMHBI KJIETOYHBIX aBTOMATOB, KJIACCHI 33/1a4, pELIacMble ¢ MOMOIIBIO MAaIlUH Kile-
TOYHBIX aBTOMaroB. OqHOpoaHBIe BhruucauTeNbHbIE cpenbl (OBC), cTpykTypHas u
(GyHKLIMOHATIbHAS CXeMa MOJICNIM KOJUJICKTHBA BBIYMCIHUTENEH, MHKPOCTPYKTYpHast
teopuss OBC, MHUKpPOCTpYKTYpHOE€ MOJEIMPOBAHME B TKaHAX, MaKpPOCTPYKTypHas
teopust OBC.

b2.6

OCHOBBI IPOrpaMMHUPOBAHUS

OcHOBHbBIE KOHCTPYKIIUU IPOTPaMMHUPOBAHUS

CHHTaKkcHC U CEMaHTUKa BBICOKOYPOBHEBBIX SI3bIKOB IIPOIPaMMHUPOBAHUS; IEPEMEH-
HbI€, TUIIbI, BBIPAXKEHUSI U MIPHCBalBaHUE; CPEACTBA BBOJA-BbIBO/A; YCIOBHbBIE U LIHK-
JUYECKUE YIPABIISAIOLINE CTPYKTYphl, (PYHKIMU W CIIOCOOBI Neperadyd MapameTpos,
CTPYKTYpPHbIE KOHCTPYKILIMH.

ANTOPUTMBI U NIPOLIECC PEIIEHUS 3a7aun

Crpareruu peueHus 3a7adu; pojib alrTOPUTMA B IIPOLIECCE PELICHUS 3aa4H; CTPaTeruu
pean3aluy aIrOpUTMA, CTPATErMH OTJIAJKHU, ONPEAEIEHHUS U CBONCTBA AJITOPUTMA.




OOBEKTHO-OPUEHTUPOBAHHOE POTrPAMMHUPOBAHHE

OOBeKTHO-OPUEHTUPOBAHHAS Pa3pabOTKa, MHKAINCYJSINS U MHPOPMALMOHHOE YIIPsi-
ThIBAaHUE; OT/IEJIEHUE ONMMUCAHUS MOBEICHHS OT pean3alluy; KJIacchl, OJKIACCHl U Ha-
clIeZIoBaHNEe; TOIMMOP(U3M; HepapXHs KJIacCOB; COOpaHHS KJIACCOB M IPOTOKOJIBI
B3aUMO/ICICTBUS; IPOrpaMMUPOBAaHUE HA OCHOBE I1a0JIOHOB.

OCHOBHBIE CTPYKTYPBI JaHHBIX

[IpocTble THUIIBI; MacCUBBI; 3aIMCH; CTPOKU U 00pabOTKa CTPOK; MpEJICTaBICHHUE JlaH-
HBIX B MMaMSTH; METOJbI PACIPECICHUS MaMATH (CTaTHYECKOEe, aBTOMAaTHYECKOE, K-
HAMUYECKOE); YIpPaBJICHHE MaMSTHIO NIEPUO/Ia BBIMIOIHEHNUS; CBI3aHHbBIC CIICKH; METO-
JIbI pean3aliy CTEKOB, OUepeie, Xem-Tadnuil, rpad)oB U ACPEBHEB.

Pexypcus

[loHsATHE peKypcUM; MaTeMaTHYECKUE PEKYypCUBHBIC (DYHKIIMH; MPHUMEPHI PEKYPCHB-
HBIX IPOLELYP; PEKYPCHsI U METOJ| «pa3fielisiii U BIACTBYI»; peanu3anus O9KTPEKUHIa
(backtracking) mocpeacTBoM peKypCHH; peau3aliis pEKypCHH ¢ TIOMOIIBIO CTEKA.
CoObITHiiHO-YIIpaBIIsieMOE U MapajuieIbHOE IPOrpaMMHUPOBAHNE

MeTtonbl 00pabOTKM U paclpoCcTpaHEHHE COOBITHI, yIpaBlIeHHE NapauIeIU3MOM C
MOMOIIBI0 MeXaHU3Ma 00pabOTKH cOOBITHI; 00pabOTKa UCKIIIOUSHUH.

[Mpuknagueie nporpammubie naTepdeiicsl (API) u ux npuMeHenue
API-tiporpamMmmupoBanue; Opay3epbl; mporpaMMupoBaHue 1o mnpumepam (example);
otnanka B APl-okpyskeHun; MeTobl 00pabOTKU JaHHBIX, OCHOBAaHHbIE HA KOMIIOHEHT-
HBIX TEXHOJIOTHUSX; MoHsTHe mpomexyTtounoro [10 (Middleware).

b2.7

AJITOPUTMBI M AHAJIU3 CJIO0KHOCTH

OCHOBBI aHaJTM3a AITOPUTMOB. ACUMIITOTUYECKUM aHAIN3 BEPXHEU M CPEIHEH OI[EHOK
CJIOKHOCTHU aJITOPUTMOB; CPAaBHCHHE HAWIYYIINX, CPEIHUX M HAUXYAIIUX OleHOoK; O-,
0-, ®- 1 O-HOTAIMH; CTAHAAPTHBIC KIACCHI CI0KHOCTH; IMITUPUICCKUE U3MEPEHUs d¢-
(EKTUBHOCTH aJITOPUTMOB; HAKJIAJIHbIC PACXOJbl AJITOPUTMOB MO BPEMECHU U TaMSITH,
PEKYpPpPEHTHBIC COOTHOILICHHS U aHAJIN3 PEKYPCHUBHBIX aITOPUTMOB.

Crpareruu anroput™oB. [1oiHbI Tepedop; METON «pa3ieisiil U BIACTBYI», OKaIHBIC»
QITOPUTMBI; O3KTpeKuHT (mepebop ¢ BO3BpaTaMu); METOJ BETBEH M T'PAHMII; IBPUCTH-
YEeCKUU MOMCK; TIOUCK 0 00pasily, alrOPUTMBI 00Pa0OTKU CTPOK; aJrOPUTMBI alllpoK-
CHUMAIlU{ YUCIIOBBIX (DYHKITHIA.

OcHOBHBIE AJITOPUTMBI 00paboTKK HHpopMalu. OCHOBHBIC AJITOPUTMBI HaJl YHCIIAMHU,;
AJITOPUTMBI TIOCJICIOBATEIILHOTO U OMHAPHOTO MMOKMCKA; aITOPUTMBI COPTUPOBKH CIIOXK-
Hoctd O(N*N) u O(N*logN); xem-pyHKINU U METOIbl UCKITFOUYCHUS KOJUTU3UH; Jepe-
Bbsl OMHAPHOT'O MTOKCKA; MpecTaBIieHUe TpadoB (CIMCKH ¥ MaTPHIIBI CMEXKXHOCTH); T10-
UCK B TJIyOMHY U MOKCK B IIUPUHY; aJITOPUTMBI MIOMCKA KpaTyalimux myTei (aaropur-
mbl JleiikeTpol u Drioiina); TpaH3UTHBHOE 3aMbIkaHue (anroputM DIioii/a); aaropruTMbI
MOCTPOCHHSI MUHUMAJILHOTO TIOKpBIBatolero aepesa (anroputmsl [lpuma u Kpyckaia);
TOIOJIOTMYECKasi COPTHPOBKA.

PacnpenenceHubpie aaropuTMbl. Mojenb NMapajuieIbHOTO BBIIOJHEHUS HPOTPaMMBbI C
o0IIei MaMAThIO U MOJIENb Tepe/iaun COOOIICHUI: OpraHu3anus MapaiebHbIX BbI-
YHCJICHUN Ha MPUHIIMIIE KOHCEHCYCa M Ha OCHOBE BBIOOPA; METOJIbI OTPEICICHHS 3a-
BEPIICHHS MAPAJUICIIbHBIX BBIYHCICHHHA.

OCHOBBI TEOPUU BBIUUCIUMOCTH. KOHEUYHBIE aBTOMAThl; KOHTEKCTHO-CBOOOJIHBIC
rpaMMaTHKH; Pa3pelIuMble U Hepa3pelIuMble MPOOIEMbl; HEBBIYUCITUMbIE ()YHKIIHH;
po0JIeMa 0CTaHOBA, IPUMEHEHUE HEBBIYHUCITMMOCTH.

b2.8

duszuka

Kypc comepkut Tpu paszena: KiiacCHUeCKasi MeXaHHKa (BKJIIOYas OCHOBBI TEOPUHU OT-
HOCHUTEIILHOCTH), aHAJMTUYCCKAass MEXaHUKa M CTATUCTHUYECKAas MEXaHukKa. B mepBom
pasziene u3IaraloTcsl KHHEMaTHKa MaTepHAIbHONW TOYKH M TBEPAOTO Tejla, KHHEMAaTHKa




CJIOXHOIO JIBUJKEHUS, JUHAMHMKA MATEpUaIbHONW TOYKH M TBEPAOIO TeNa, 3aKOHBI CO-
XpaHEHUsl UMIIYyJbCca, JHEPIrUM U MOMEHTa UMIyJbca. B kauecTBe mpumepoB paccmar-
PHUBAIOTCS IBMJKEHUE YACTHUIbl B LICHTPAJIBHOM CHUJIOBOM IIOJIE€ U IUIOCKOE JBUKCHHE
TBepaoro tenaa. Bo BTopoM pasjnesne BBOASTCS OCHOBHbBIE MOHATHS aHAIMTUYECKON Me-
XaHMKH, JaH BbIBOJ ypaBHeHM Jlarpanka u ['amunbToHa. B kauecTBe nmpumepos pac-
CMaTpPUBAIOTCSI BOIIPOCHI PAaBHOBECUSI MEXAHUYECKUX CHCTEM U ¢u3MKa Kojebanuii. B
TPETbEW YACTH JAETCsl PacCHpElEICHUE IJIOTHOCTH BEPOSITHOCTH JJISl Pa3iIM4HbIX CO-
CTOSIHUH CHCTEMbI B YCJOBHUSX TEPMOJAMHAMHUYECKOTO PaBHOBECHUsS (pacmpeierieHue
I'n60ca), a Takke dJIEMEHTapHas TEOpHs IPOIECCOB B HEPABHOBECHBIX CHCTEMax
(muddy3ust ¥ TEMIONPOBOAHOCTH). B KauecTBe MpUMEPOB paccMaTPUBAIOTCS paciipe-
JIeTICHUEe MOJIEKYI 10 cKopocTsaM (pacmpeneneHue MakcBena), pacnpeaeieHue Jac-
THI B TIOTEHIIMAILHOM CHJIOBOM IoJie (pacmpexneneHue bonbivmana), Gpopmymupyercs
TEOpeMa O PaBHOPACHPECICHUH SHEPIHU IO CTETIEHSIM CBOOOIBI.

CoBpeMeHHbIE TPEICTaBICHUS 00 3JIEKTPOMArHUTHBIX SIBJICHUSIX OCHOBAaHbI HAa KOH-
LN 3JEKTPOMAarHUTHOTO I10JIsA, ONMCHIBAEMOIO0 CUCTEMOW ypaBHEHMH MakcBeiia.
B nepBoii yacTu Kypca BBOIATCS OCHOBHBIE ITOHATHS 3JIEKTPOMAarHUTHOW TEOPHH, J1a-
€TCsl IPEJCTABICHUE O BAXHEHMIIMX 3JIEKTPOMATHUTHBIX SIBICHMSX, UX MaTeMarude-
CKHUX MOJIESIX U (PyHAaMEHTalIbHBIX 3aKOHAX 3JEKTPOMarHeTusma. OTH 3aKOHbI (op-
MYJUPYIOTCS TaKuM 00pa3oM, 4yTOObI B JajibHEHIIEM ObLIO JIETKO MeperTu K oOiei
(bopMynHpOBKe 3aKOHOB 3JIEKTPOMAarHUTHOTO 1OJIs B BUE ypaBHeHUi Makcsemna. Bo
BTOPOIl 4acTU Kypca pacCMaTpPUBAIOTCS BOINPOCH! CBEJEHUS TUIMYHBIX 33]a4 TEOPHUH
3JIEKTPOMArHUTHOTO MOJISl K CTaHJApTHBIM MareMaThuecKuM. OOCYyXIaloTcsl BaKHEH-
1K€ Pe3yNbTAThl MPUIIOKEHUS IEKTPOMArHUTHOW Teopuu K (pyHIaMEHTalIbHBIM (hu-
3UYECKUM KCIIEPUMEHTAM.

B2

Bapuam UBHAA YACMD.

B2.1

KpaTHble HHTErpaJbl ¥ psabl

Wnterpansuas teopema Komm u popmyna Komm u ux cnencrus. Psaapl anamutuue-
ckux (ynkuuii. Crenennble psiibl. Psaasl Jlopana. OcoOble TOukK M UX Ki1accuduka-
1us. Teopus BHIYETOB U €€ IPUMEHEHHUE. BpIunCiieHne UHTErpajIoB C IOMOIIbIO BbIYe-
TOB. OCHOBHBIE ITOHATHS ONEPALIMOHHOTO UCYUCIICHUS.

B2.2

MeToabl ONTHMHU3ALNMMA M UCCJIEIOBAHNE ONEPAIUiA)

JInHeHOE TPOrpaMMUPOBAHUE . KOPAAHOBBI UCKIIFOUEHN S, IPUHLIUII IBOMCTBEHHOCTH,
CHUMIUIEKC-METO/I, OTBHICKAHWE OIOPHOIO0 M ONTHMAJIBHOTO PELICHHI, TPaHCIOPTHas
3a7la4a JMHEMHOTO mporpaMMupoBanus. LlenouncinenHoe JIMHENHOE NpOrpaMMUpPOBa-
Hue. Anroputm ['omopu. J[uHaMuyeckoe nporpaMMHpoBaHHe: 00Ias MOCTaHOBKA 3a-
Ja4d, UHTEPIIpETalrs YIpaBlieHus B (a30BOM MPOCTPAHCTBE, 3a/1a4Hl PacHpeleICHUs
pecypcoB. DNeMEHTHI BBIMYKJIOr0 W HEIMHEWHOTO MpOrpaMMHpOBaHMs. BBeneHue B
YUCJIICHHBbIE METOJbl MAaT€MaTUYECKOro MNporpaMMHupoBaHusi. OCHOBBI TEOPUM HUID:
MJIATEKHAST MAaTPUILIA, HUKHSASL M BEPXHAS LIEHA UTPbl, IPUHIUII MUHUMAKCa, CMEIIaH-
HBIE CTpaTeruu, MeToJ urepanuii. Moaenu 3hpeKTUBHOCTH MPOU3BOJICTBA SKOHOMH-
YECKOM CHUCTEMBI: MOJIENIb MEKOTPACIEBBIX CBiA3€il JICOHThEBA, MPOAYKTUBHBIE U TIPU-
OBUIbHBIE MATPUIlI, 0000IIeHHas Mojienb JleoHTheBa, Moaens KantopoBuua. MeTo bl
CETEBOr0 IUIAHUPOBAHHUS: MPEICTABICHUE MPOEKTOB C MOMOIIBIO CETEW, alrOPUTMBbI
HAXO0XJICHUS KPUTHUECKOTO myTH, 0000menHsIii Meton [TEPT, ontumu3zamus croumo-
CTHU MPOEKTA

B2.3

DOYHKUMOHAJIbHBIH AHAJIN3

W3nararoTcst HauaabHbIE IJ1aBbl (YHKIIMOHAIBLHOTO aHAIM3a: TEOPUsS MEpbl U MHTErpal
JleGera, MeTpHuYECKHE MPOCTPAHCTBA, NPUHIMUN CKUMAOIMX OTOOpakeHU#, (yHK-




[[MOHAJILHBIE TTPOCTPAHCTBA U OMEPATOPHI, 000OIIEHHBIE TPOU3BOIHBIE, TPOCTPAHCTBA
CobouieBa, Teopust Opearoapma, TeOpeMa 0 HEMOABMYKHOM TOYKE.

B2.4

Komnbrorepuas rpaguka

OcHoBbI yenoBekoMatmaHoro B3aumoeictaust (HCI)

Opronomuunocts HCI; yemoBexkomammuHOrO B3ammoeicTBus; okpyxenue HCI
(cpenctBa B3aumopeiicTBus; runepmenna u Web, cpenctsa cBs3m); pa3paboTka U pas-
BUTHE CHCTEM, OPHEHTHPOBAHHBIX Ha IMOJIb30BATENIsl; MOJEIN TOJIb30BaTens (BOCIpH-
ATUSI, MOHUTOPUKH, MBIIIJICHUS, B3aUMOACUCTBYS, OpraHu3aluy paboThl, afanTaluu K
MHOT000pa3uio); MPUHIMIIEI Pa3pabOTKH yI00HBIX mojb3oBaTeabckux HCI; kputepun
Y IIPOBEPKA JIETKOCTH UCIIOJIb30BAHHUS.

OcHOBHBIE METO/IbI KOMIIBIOTEPHON IpaduKu

Wepapxuueckas opranuzauus rpaguueckoro [10; ucnosnbp3oBanue rpaguyeckux HH-
tepdeiicoB; nBeToBbie Mozaeau U cucteMbl (RGB, HSB, CMYK); omHOpoaHbIe KOOp-
JIMHATHI, apGuHHBIE TpeoOpa3zoBanus (MOBOPOT, CABUT, MAacCIITAOMPOBAHUE); MATPHIIBI
npeoOpa30BaHMii; OTCEUCHUE.

I'paduueckue cucrembl

[TonsiTue pacTpoBOl M BEKTOPHOH rpaduku; BUACOIUCIUICH; (HU3MYECKUE U JIOTHYe-
CKHE YCTPOWCTBA BBOJA; MPUHIIMITBI Pa3pabOTKU rpauuecKux CUCTEM.
WuTepakTrBHAs KOMIIbIOTEpHAs rpaduka

[[BeroBoCnpusATHE, B3aUMOCBS3b L[BETOB, LIBETOBBIE MAJUTPBI, CTPYKTYpHU3aLUsi U30-
Opaxenuil; mogudukanus usoOpaxxeHuit i 3pPeKTUBHOro 0TOOpaKEeHUs Ha YCTPOii-
CTBa BBIBOJIA; MCIIOJIb30BaHHE TEKCTOBOW HMH(pOpMalMM B M300pakeHUsX; oOpaTHas
CBSI3b C [10JI30BATEJIEM MPHU BBINOJIHEHUH IpaUUeCKUX ONepalui.

B2.5

Teopust KoHeYHBIX rPad)0B U ee NPHJIOKECHUSA

BBenenue B Teoputo rpadoB, OCHOBHbBIE OIpEJENICHHs, 3a/laHie C MTOMOILBIO MaTpuILl,
CBSI3aHHOCTh TpadoB, METpUUYECKHE XapaKTEepUCTUKHU rpadoB, o6xoasl rpados. [{uk-
JoMaTuka rpadoB, METPUUYECKHE CBOICTBa JepeBbeB, Kapkachl. OpHEHTHUPOBaHHBIC
rpadbl, MapIIPyTHI, DWUIEpOBHl M [ aMIJIBTOHOBBI IIyTH, OPLUKIIBI, PACTYIIHE OpIepe-
Bbsl, OpMeTpuKa. I'mobanbHblil aHanu3 rpadoB OnTUMHU3ALMOHHBIE 3a/1a4d Ha rpadax.
Orobpaxxenus, pa3pe3aHusi u packpacka rpados. [Ipumenenue rpadoB 11 3aaa4 mpo-
rpaMMHpOBaHUs, Tpadbl KaK MOJETU NPOrpaMM, MPOLECCOB, HH(OPMAILIMOHHBIX

CTPYKTYP.

Kypcwbt no eévioopy:

b.3

IIpodeccuonanbHbIN MUK

Bba3oBast yacth

b3.1

JAuddepeHunajbHbie 1 Pa3HOCTHBIE YPABHEHUSA

OObikHOBeHHBIE M depeHranpabie ypaBHeHUs (3a1ada Ko, MeTonsl pereHui).
VYpaBHeHUs B YaCTHBIX IPOU3BOAHBIX IepBOro nopsnaka. Juddepennuansubsie ypaBHe-
HUS BBICUIMX MOPSAAKOB M CHCTEMbl YpaBHEHHH. YpaBHEHUSI MaTeMaTH4YeCKON (U3UKU:
KJ1accu(uKalus, BOJHOBOE ypaBHEHUE, TenerpadHoe ypaBHeHue, ypasHenue Jlammaca,
YPaBHEHHUE TEIUIONPOBOJIHOCTH.

b3.2

Teopusi BeposiTHOCTE M MaTeMaTHYeCKAasi CTATUCTHKA

AkcuoMaTuka Teopuu BeposTHOcTed. CilydaiiHble BEIMYMHBI, UX paclpeiesieHus: U
YHCJIOBBIE XapaKTEpUCTUKU. OCHOBHBIE NPEJEIIBHBIE TEOPEMBI TEOPUU BEPOSATHOCTEM.




Opnopoansele nenu Mapkosa. OCHOBHBIE IOHSTHSI TEOPUHU CIy4aiHbIX mporeccos. I1y-
aCCOHOBCKHUH mpotuecc. BunepoBckuil nponecc. OCHOBHbIE TOHITHSI MaTeMaTH4YECKON
CTaTUCTUKHU. OJEMEHTHl TEOpUM CTAaTUCTHMYECKUX pemeHuid. Hemapamerpuueckue
OLICHKH IUIOTHOCTU U (YHKIMH pactpeneieHus. TodeuHble 1 UHTEPBAJIbHBIE OLIEHKU
HEU3BECTHBIX IapamMeTpoB. OCHOBHBIE IOHATUS TEOPUU IPOBEPKU CTATUCTUYECKUX
runore3. Kpurepuu cornacusi Koamoroposa u xu-kBajapat. VccnenoBanue perpeccu-
OHHBIX 3aBUCUMOCTEN. BBeZieHNE B CTaTUCTUUECKUI aHAIN3 BPEMEHHBIX PSIZIOB.

b3.3

JAuckpernass MaTeMaTHKa

Bricka3biBaHMe, CBSI3KM, HCTUHHOCTD, TABTOJIOTHS U IPOTUBOPEUYME, SKBUBAIEHTHOCTh
IPONO3UIMOHANBHBIX (opM, 3akoHb! Jle MopraHa, moJHbIe CUCTEMbI CBS30K). [1oHs-
THE WCYKMCIICHUS BbICKa3bIBaHUH (MOHATHE (OPMATBbHONW aKCHOMATHYECKOH TECOPHH;
JIOTUYECKUM BBIBOJI, AaKCHOMBI U IIPABUJIA BBIBOJA.

OyHKIMS, TOpoXkaaeMasi IPONO3UIMOHATIBLHONU (hOpMOIt; TocTpoeHue GOpMBbI, TOPOXK-
Jarouiel 3amannyo GyHkuuoo). L{udpoele ornueckne cxeMsl (TUIBI BEHTHUIICH, CHH-
T€3 CXEM M0 TabJauIaM UCTUHHOCTH, AU3bIOHKTUBHBIE HOPMaJIbHbIE (DOPMBI.
Bpicka3biBaHMs C KBaHTOPAMM, UCTUHHOCTb, OTPULIAHME BBICKA3bIBAHUM C KBAaHTOpA-
mu). [lonsiTe wucuuciieHus npenukatoB (MOHATHE (OPMATBbHONW aKCHOMATHYECKOM
TEOPUH; JIOTUYECKUH BBIBOJ, aKCUOMBI U IIPaBUjia BbIBOJA.

Crtpykrypa hopmanbHbIX A0Ka3aTenbcTB. [IpsMoe nokaszarenbcTBo. Jloka3aTenbcTBO €
IIOMOILBI KOHTPIPUMEPOB. Jl0Ka3aTenbCTBO OT IPOTUBHOrO. JlOKa3aTenbCTBO I1O-
CPENCTBOM KOHTPAIIO3ULUU.

Hcnonk3oBaHne NpHHIMIIA MAaTEMAaTHYECKOW WHIAYKIUH (IPOBECTH JOKa3aTeIbCTBO
KaKoro-HUOY/Ib YTBEPHKIACHHS C HCIOJIb30BAHUEM MHIYKIIHH).

[IpuHaqIeKHOCTD, BKIKOYEHHUE, ONIEpallui HaJl MHOXKECTBAMU, TOXKIECTBA, 3aKOHBI [le
Moprana. [lonsitue OyneBoii anreOpsl, IPUMEPHI.

bunapneie otHOmIEHHs. OTHOIIEHNE PKBUBAJIEHTHOCTH Ha MHOXkecTBe. [lopoxnaemoe
UM pa30HeHre Ha CMEXHBIE KJIACChl, UX CBOMCTBA. OTHOIIEHHE MOPAIKA.

[ToHsATHE KOHEYHOTO aBTOMATa, PACIIO3HAIOLIETO SA3BIK.

Pa3zmemenus, nepecTaHOBKH, COUYETAHUsI, COUYETaHUs C OBTOpeHUsIMU. buaoMm Heroto-
Ha.

OpueHTUPOBaHHBIC/HEOPUCHTUPOBAHHBIC, TOATPadbl, CTEECHh BEPUIMHBI, TEOPEMBI O
CyMMe€ CTETeHEH M 0 KOJ-BE HEUETHHIX BepuinH B rpade. [lytu, nenu u KoHTyphI (o1-
penenenys, >WICpOBbl M TaMHIBTOHOBBI KOHTYPBl — TEOPEMBI M CIIEICTBHS Cy-
IeCTB4BaHUs B OPUEHTHPOBAHHBIX M HEOPUEHTUPOBAHHBIX rpadax). CBI3HOCTh IPAOB.
[IpencraBinenue rpagoB ¢ MOMOIIBIO MaTpUll MHUUAEHTHOCTH. Teopema o creneHu
MaTpHULIbI MHIIUJIEHTHOCTH.

JlepeBbsi U MX CBOKMCTBa, KapKachl (OCTOBHBIC JepeBbs). ['padbl ¢ BecaMu. AJITOPUTM
IIOCTPOCHHSI Kapkaca MUHUMainbHOTO Beca (anroputm Kruska’a). bunapusie nepesbs,
MOJIHbIE OMHApHBIE JIEPEBbs U UX CBOMcTBAa. OpraHu3anus XpaHEHUs YIOPsA0YEHHbBIX
JTAHHBIX B BUJ€ OMHAPHOTO JepeBa. AJITOPUTMBI TIOMCKA, BCTABKU U yJAJIEHUS Y3JI0B B
nepeBbsix. COanaHCcUpOBaHHbBIC JepeBbs (OmpenesieHre, MPEUMYIIEeCTBa OpraHU3alUuH
XpaHEHUs YHOPSJOYCHHBIX JAaHHBIX B BHJEC OMHApPHOro cOAaJaHCUPOBAHHOTO JEPEBa).
Anroput™m O6alaHCUPOBKH.

b3.4

BbruuciaurTebHbIE METO/dbI

UucneHHble METO/IbI pEelIeHHs 331a4 MaTeMAaTUYECKOT0 aHalu3a, alnredpbl U OOBIKHO-
BEHHBIX AU PepeHnnanbHbIX ypaBHEeHUH. Pa3HOCTHBIE METOIBI pEIIeHUs] KPAaeBbIX 3a-
Ja4 11l OOBIKHOBEHHBIX U] epeHnanbHbIX ypaBHeHUN. BBeieHre B napasienbHble
Y BEKTOPHBIE METOJIbI PELIECHUS IUHEHHBIX CUCTEM.




Bb3.5

SA3bIkM NpOrpaMMupOBaAHUS

O0630p AIl. Uctopus SII;, 0630p OCHOBHBIX MapajurM NporpaMMHpoBaHHs (Tpore-
JypHasi, 00bEKTHO-OPUEHTUPOBAHHAsI, (PYHKIIMOHAIbHAS MapaJUIrMbl); POJIb TPAHCIIS-
LIMU B IIPOLIECCE TPOrPAMMUPOBAHMUS.

[Tpunuuns! pazpadorku AIl. Llenu n npuHIUnel pa3paboTKy; crocoObl TUMU3ALUU B
SII; monenu CTPYKTYp JaHHBIX.

Bupryaneupie Mamunbl. [loHsiTHE BUpPTyaabHOW MAalIMHBI, HepapXusi BUPTYaJIbHbBIX
MallliH; MPOMEXYTOUHBIE S3bIKH; MPOOJIEeMbl 0€30MaCHOCTH BBIIOJIHEHUHU MPOrpaMM-
HOT'O KOJIa Ha IpyrOf MalluHe.

Beenenue B Tpancisanuio. CpaBHEHHE IPOIIECCOB KOMIMIISAIMM U MHTEpIIpeTaluy; ¢a-
3b1 TpaHcssiiun SI1 (Jlekcndyeckuii aHaau3, CHHTAKCHYCCKHI pa30op, reHepanus Ko/a,
ONITUMHU3AIMS); MaIllMHHO-HE3aBUCHMBIE W MAalIMHHO-3aBHCHUMBIE aCIEKTHI TPAHCIIS-
1IWW; WCTIOJIb30BAHKE MPOLIECCOB TPAHCISALNUH B IPOTPAMMHON HHKEHEPHUHU.

b3.6

APXMTEKTYpPa BbIYHCIUTEIBHBIX CHCTEM

Iudposas noruka u undppossie cucteMbl. OCHOBHBIE CTPOUTENBHBIE OJOKH (IoTHYe-
CKHE 3JIEMEHTBI, TPUITEPHI, CUSTUYHKH, PETUCTPBI, MOJYCYMMATOPBI); JIOTHYECKHE BbI-
pakeHHsl, AM3bIOHKTUBHO-HOPMaJIbHbIE ()OPMBI M UX MUHUMM3ALUS; MEKPETUCTPOBAs
nepenaya; GpU3MYECKUE MPUHIHUIBI paOOThI JOIMYECKUX AJIEMEHTOB (BpEMEHHbIC 3a-
JCPKKU Ha (QYHKIUIO, HArpy304Hasi ClIoCOOHOCTb MO BXO/Y U BBIXO.Y).
[IpencraBieHye JaHHBIX HA MAalIMHHOM YpOBHE. buThl, 0aliThl U €0Ba; NO3UIIMOHHBIE
CHCTEMBI CUMCIICHHUS; MPEJICTaBICHHE YUCEN, YUCia ¢ (PUKCUPOBAHHON M IUIABAIOIICH
TOYKOM; MpEACTaBICHUE B MPSIMOM M JIONOJHUTEIBLHOM KOJAX; MpPE/ICTaBICHUE HEUYU-
CIIOBBIX JIaHHBIX (KOZBI CUMBOJIOB, TpaYecKue JaHHbIC); MPEICTABICHUE 3allucell 1
MacCHBOB.

MaimHHasi opraHu3anus Ha acceMOyiepHoM ypoBHe. [IpuHIMIBI Opranu3anuy Maim-
Hbl (hoH HeiimaHa; ycTpolcTBO ympaBiieHUs, BbIOOpKAa KOMaH, JAEKOJWPOBaHUE, HC-
IIOJIHEHHE,; CHCTEMbl KOMaH/ U THUIBI KoMaH[ (0OpaOOTKHM TaHHBIX, yIPaBJICHUS, BBO-
Jla-BBIBOJIA); MPOrPAMMHUPOBAHUE HA acceMOJIepHOM/MAIIMHHOM s3bIKaX; (opmar ma-
IIMHHBIX KOMAaHJ; BUJbI aJpecaliy; BbI30B U BO3BpAT U3 IOIIPOrPaMMbl; OpraHH3a-
1[1s1 BBO/Ia-BbIBOJIA U MPEPHIBAHUS.

ApxuTekTypa U opraHuszanus cucteMm namsatd. CrucreMpl NaMsITH U UX TEXHOJIOTHYE-
CKHE€ OCHOBBI; KOJUPOBAaHUE, CKATUE U LEIOCTHOCTh JAHHBIX; UEPAPXUS MAMSTH; Op-
raHu3alys U padoTa INIaBHOHM maMsTH; BpeMs oTKiuKa (Latency), uukin mamsiTd, M-
pHHA TPOIYCKaHMs, PACCIOCHHE MaMSTH; KeUI-MaMsATh M e¢ MpUMeHeHHue (aapecHoe
oToOpakeHHe, pa3Mephbl OJIOKOB, MEXaHM3M 3aMEICHUSI U XPaHEHHUs! OJIOKOB); OTKAa30-
YCTOMYMBOCTb U HA/IEKHOCTb.

Wurepdetice u cBs3b. OCHOBHI BBOJIa-BbIBOAA (IIPOTOKOJ YCTAHOBIICHUSI COSANHEHUS C
KBUTHpOBaHHEeM (pykomoxkaTreMm), Oydepusaius, MPOrpaMMHUPYEMbId BBOJI-BBIBO/I,
COOBITUIHHO-YTIPaBIISICMbI BBOJI-BBIBO/); MEXaHU3MBI NPEpPBHIBAaHUN (BEKTOPHI MpPEpbI-
BaHMM, NMPHOPUTETHI, PACIIO3HABAHHE TPEPHIBAHMIT); BHEIIHAS MaMsITh, (U3HUYECcKas
OpraHM3anusi, CUCTeMa yINpaBJCHUs, MUHBI (IIPOTOKOJIBI OOMEHa, apOUTpaxk, MPSIMOit
noctymn kK namsitd DMA); BBejieHHE B KOMITBIOTEPHBIC CETH; MOJICPKKA MYIbTUMEINA;
RAID-apxurekTypsl.

OyukIMoHa bHAs opranusaims. Apxutekrypa SISD; ycrpoiicTBo yrpasienue (amma-
paTHas ¥ MUKPOIPOTpaMMHAas pealn3alys); KOHBeHep KOMaHJ; Mapajuieu3M Ha KO-
MaH/JHOM YPOBHE.

[TapannenbHble 1 HETPAAULIMOHHBIE apXUTEKTyphl. BBenenue B apxurextypsl SIMD,
MIMD, VLIW, EPIC; cucronnueckue CTPYKTYpHI: CETEBBIE TOIOJOTHH; CHCTEMBI C
pa3fessseMoi aMsIThIO; CBSI3bIBAHUE KAIIEH; MOJIEIHU NAMSITH U UX COBMECTUMOCTD.




Bb3.7

OnepanuoHHbIe CHCTEMbI

0630p OC. Haznauenue u ucropus pazsurusa OC; pynkuuu tunuynoit OC; mexaHus-
MBI TIOAJCPKKU Mojenu kimeHT-cepBep; OC it KapMaHHBIX KOMITBIOTEPHBIX YCT-
poiicts; 3anauun pazpaborku OC (3¢ PeKTHBHOCTH, p0OACTHOCTD, THOKOCTH, IEPEHOCH-
MOCTh, 0€30IIaCHOCTh, COBMECTUMOCTH); TpeboBanust Kk OC I moaaepKu Oe3ormac-
HOCTH, C€TeBOM 00pabOTKH, MyJIbTUMEIA, OKOHHBIX HHTEp(ENcoB.

[Mpunnunst coznanus OC. Metoasl crpykTypupoBanus OC (MOHONUTHAS peann3arus,
HIOYpPOBHEBAsE IEKOMIO3UIUS, MOIYJIbHBINA Moaxon, MukposaepHas OC); mpouecchl u
pecypcehl; OHATHE MPUKIATHOTO porpaMMHoro uatepdetica (API); TpeboBanus mpu-
JIO’)KEHUH U HBOJIIOLIUS NIPOTrPAMMHO-AIIAPATHBIX CPEACTB; BONpockl opranuzaunu OC;
npepbiBaHus (METOBI U peain3aliys); MOHATHE MOJIb30BATEIBCKOIO U CUCTEMHOTO CO-
CTOSIHMSI, MEXaHU3MBbI 3alUTHI, IIEPEXO B PEXKUM CUCTEMBI (spa).

[Mapamienenu3M. COCTOSIHUS M JUarpamMMbl COCTOsiHUS; CTpYKTYpbl OC (crucku ro-
TOBHOCTH, OJIOKH YIPaBJICHUS MPOLIECCaMHt); AUCIIETYEPH3ALUS 1 MEPEKIIOUCHUE MEXK-
1y KOHTEKCTaMH; POJib PEPhIBAHUI; MapalieIbHOS UCIIOTHEHUE; MPOOieMa B3aUMHO-
rO UCKIIIOYEHHS U €€ PEIICHHUs; B3auMHasi OJOKUPOBKA (IEIUIOKH): IPUYMHBI BO3HUK-
HOBCHHS M YCJIOBHS, METO/IbI MPEIOTBPAIICHNS; OCHOBHBIC MOJICTIH ¥ MEXaHU3MBI (Ce-
Madopbl, MOHHTOPHI, IIEPEMEHHBIC YCIOBUH, PaHIEBY), 3a/a4ya B3aUMOJCHCTBUS II0-
CTaBIIMKAa M TMOTPEOHTENII M CUHXPOHU3AIMS MPOILIECCOB; MYJIbTHIIPOIIECCHPOBAHHE
(uxmueckuit onpoc (Spin-locks), moBTopHas BXOIMMOCTB).

[TnanupoBanue u aucnerdyepusanus. CTaTHyecKkoe M JAUHAMUYECKOE IJIAHUPOBAHUE;
IUTAHUPOBIIUMKYA U METOJIbl TUIAHUPOBAHMSI; MIPOLECCH U HUTH; TYMUKH, PEXKUM peab-
HOT'O BPEMEHU.

Vupasienue namsatbio. O030p BUAOB (HU3MYCCKON HAMATH U alIapaTHBIX CPEICTB
YIPABJICHUSI MMAMSTHIO; TIEPEKPHITHE MAMSTH, MOJAKAYKa, (hparMeHTAUs W 3arpy3ka
pasjenamu; CTpaHUYHAs U CETMEHTHAs OpPraHU3alusl MaMsTH; METObI Pa3MEIICHUS U
3aMeleHus: OJIOKOB MaMATH (CTpaHHII/CErMEHTOB); pabodyee MHOMKECTBO; «IIPOOYKCOB-
ka namsatu» (thrashing); kammposanue (caching).

b3.8

TexHosioruu 0a3 TaHHBIX

Hudopmannonnsie cucrembl (MC). Haznauenne u ucropust VC; uHpOpManOHHO-
nouckoBbie cucteMbl (IS&R); obnactu npumenenus: VC; HakomieHue U npeacTabie-
HUue WH(pOpMallMU, aHajdu3 W MHJEKCalus; MOUCK, BbIOOpKA, CBS3bIBAaHUE, HABUIa-
1S, KOH(PUICHIIMATBHOCTD, 1I€JIOCTHOCTh, O€30MacHOCTh M 3alIMIIEHHOCTb, COXpaH-
HOCT; MaclITaOuPyeMOCTb, IPOU3BOUTENILHOCTD, 3)(HEKTUBHOCTD.

Cuctmbl ynpasienus 6a3amu ganHbix (CYBJI). Uctopus passutus CYB]; ocHOBHBIC
komnoHeHTsl CYB/I; dbynkuuun CYB/; apxurekrypa CYB]/] u He3aBucuUMOCTh mpen-
CTaBJICHUA JaHHBIX; SI3bIKHU 3a11pocoB K b/1.

Mogenu naHHbIX. MoOJETUPOBaHUE MAHHBIX; KOHIENTYalbHbIE MOJEIU (CYHIHOCTB-
CBs3b,  yHUOUIUpOBaHHBIH  s3bIk  MmogmenupoBanus — (UML));  oObekTHO-
OpPUEHTUPOBAHHAS MOJIEJIb; PEJISILIMOHHAS MOJIEIb.

Bb3.7

KomnbrorepHusie ceTu

BBenenue B cereByro 00pabOTKy JaHHBIX

Uctopust KC u cetn MHTEepHeT; ceTeBble apXUTEKTYpPbl;, 00JAaCTH CETEeBOW 00pabOTKU
JTaHHBIX (KOMIBIOTEPHBIE CETH M MPOTOKOJBI, paclpeelIeHHbIE CUCTEMbl MYJIbTHME-
nua, pacrpezeneHHas o0pa0oTka JaHHBIX, MOOWIbHasg U OecrpoBoaHas 0O0pabOTKa
JTAaHHBIX).

Cesi3p 1 KC




CereBble CTaHIAPThl M OpraHU3allMM CTaHAAPTU3ALUH, /-ypOBHEBAs STAJOHHAs MO-
nenb 1SO u ee cpaBHenue ¢ monenbio 1CP/IP; komMMyTalys KaHAJIOB U KOMMYTAI[HSI
IIAKETOB; MOTOKH W JIeHTarpaMmbl, (U3MYECKHH YPOBEHb (TEOPETHYECKHE OCHOBHI,
cpena mepenavd, CTaHIApThl); YPOBCHb 3BEHA JaHHBIX (KaJpHpOBaHHE, YIPABICHUE
omMOKaMH, YIpaBJICHUE MOTOKOM, IPOTOKOJIBI); MEKCETEBOE B3aUMOACHCTBHE H Map-
mpyTH3anus (IropuTMbl MapIIPYTH3alUH, KOMIUIEKCUPOBAHUE CETell, yIpaBieHUE
HIeperpy3Koii); CEpBHUCHI TPAHCIIOPTHOTO YPOBHS (YCTaHOBICHHE COSANHEHMUS, ONTHMHU-
3a1Usl TPOM3BOUTEIILHOCTH).

CeteBas 0e301aCHOCTb

OcHoBbl KpuUnTOrpaduu; aaropuTMbl CHUMMETPUYHOTO IMU(GPOBAHUS; AITOPUTMBI
mK(pPOBaHUS C OTKPHITHIM KJIIOUOM; MPOTOKOJIBI ayTEHTHU(PHUKAIIMU; SJIEKTPOHHAS LUd-
poBasi MOJIKCH; MPUMEPHI UCIOIb30BAaHUS CPEICTB CETEBOI 0€30M1aCHOCTH.

Web kak npumep 00pabOTKH ¢ apXUTEKTYpOr KIMEHT-CEpPBEP

Web-texnonoruu (cepBepubie nporpammbl, CGl-unrepdeiic, CKpUITBI CO CTOPOHBI
KJIMEHTCKOH 4acTH, MOHATHE aruieTa); xapakrepuctuku \Web-cepepor (ympasienue
¢aitnamMu 1 10CTYNIOM, QYHKIIMOHAJIBHOCTh O0ILEN CepBEpHO-OPUEHTUPOBAHHON apXU-
TEKTYphI); (QYHKIUU KIMEHTCKUX CHCTEM; B3aMMOCBS3b KIIMEHT-CEPBEP; MPOTOKOJIBI
Web; cpeactBa moiepKKu co3aanusl cailToB u ynpasienus Web-cucremamu; paspa-
00Tka MHPOPMAILMOHHBIX cepBepoB B ceTu MHTepHeT; myOnukanus uHpopmanuu u
Web-npunoxenus

b3.8

IIporpaMMHasi MHKEHEePUS

I[Mporieccer mporpammuoro odecneuenus (I10)

Mogenu u npouecchl xku3HeHHOro 1ukina [10; Moaenu OLeHKH 3pelocTH MPOLECCOB
[10; meTpuku npoueccos 110.

Tpeb6oBanus k [10 u cienuduxanus TpedboBaHUI

W3Bneyenune TpeOOBaHUI; METOJbl MOJCIUPOBAHUS JJI1 aHAIU3a TpeOoBaHUM; QYHK-
[IMOHANIbHbIE U He(YHKIMOHAIbHBIE TPeOOBAaHMUS; MPOTOTUIIUPOBAHHUE; OCHOBHBIE I10-
HATHUS METOJ0B (popMalibHOM crienuuKam.

Pazpabotka [10

OcHoBHble MOHATHS W NpuHUMIBL pa3zpadotku I10; apxurekrypa I1O; cTpykTypHas
pa3paboTKa;, OO0BEKTHO-OPMEHTUPOBAHHBIM aHaMM3 U pa3paboTKa; KOMIIOHEHTHO-
OasupoBaHHas pazpadoTka; pazpadborka [1O msist MOBTOPHOTO UCIIOIB30BAHHMS.
Atrecranus (validation) I1O

[InanupoBaHKHE aTTECTAIMOHHOTO TECTUPOBAHMUS; OCHOBBI TECTUPOBAHUS (IIPOCKTUPO-
BaHHME M T€HEpalUu TECTOB, MPOLECC TECTUPOBAHMS); TECTUPOBAHUE MO METOY <Hep-
HOTO SIIUKa» U METOMY «OEJIoro SIIUKa»; TECTUPOBAHUE MOIYJIEH, HHTETPaLUs MOJIY-
Je W TpoBepKa MPaBHIBHOCTU HHTErpalvy, TECTUPOBAHUE CHUCTEMbI, OOBEKTHO-
OPUEHTHPOBAHHOE TECTUPOBAHNE, HHCIIEKTHPOBAHHE.

Passutue [10

Conposoxnenue [10; cBoiictBa conpoBoxxaaemoro I10; peuwxunupus I10; Hace-
nyemsble (legacy) cucrembl; MOBTOPHOE UCIIONIB30BaHUE U iepeHocuMocThb [10.
VYupasnenue npoexkrom [10

VYnpaBieHne KOMaHAOH MpoeKTa (MpOLEecChl MPOSKTa, OpraHu3anus KOMaHAbl U MpHU-
HSTHE PEIICHHUH, pactpe/ie]ICHUEe POJICH M OTBETCTBEHHOCTH, OTCICKUBAHUE COCTOSTHUS
npolecca, peleHne MnpoodjeM B KOMaHJE); IUIAHHUPOBAaHHE PabOT; METOIbI OLECHKH
CTOMMOCTH TPOEKTa M HM3MEPEHUs] XapakTepucTHK kadectBa [10; aHanu3 pHCKOB,
ylpaBiieHue KOHQUTYpaLUsIMH; yIIpaBlieHUEe KayeCTBOM; CPEJCTBA MOJICPKKH yIpaB-
JICHUS TIPOCKTOM.

Cpenbl U cpecTBa NOAIEPKKU

Cpena mporpamMMHpOBaHUS, CpPEICTBa MOJAEIUPOBAaHUS JUIsl pa3pabOTKH M aHaJIM3a




Tpe6OBaHHI>’I HO, CpeacTBa TCCTUPOBAHUSA, CPEACTBA YIPABJICHUS KOH(I)I/IpraL[I/ISIMI/I;
MCXaHU3MBI IJI UHTCTpal CPEACTB.

b3.9

I/IHTeJI.]IeKTyaJILHbIe CUCTEMBI

OcHnosusle acriekTsl MC

W cKycCTBEHHBI HMHTEIUIEKT, UCTOPHs pa3BUTHs; oOme Bompockl (TecT ThropuHra,
«kuTalickas komMHara» CHpra), STUYECKHE acleKThl; OCHOBHBIC OINpPEACICHUS; MOJIe-
JMPOBAaHHUE TIOBEACHHS M IPOLIECCOB MBIIUICHHUS YEJIOBEKA; MOJCIMPOBAHUE OKPY-
KAIOLIETO MHUPA, POJIb IBPUCTHKH.

[Touck pemenus 3amaqy

[IpocTpaHCTBO MOKCKA PELICHUI; METO/IbI TIOJIHOrO nepedopa (MOUCK B MIMPUHY, TO-
UCK B MIyOUMHY — C OrPAaHUYCHUEM Ha MIyOHHY M C TIOCTEIICHHBIM YBEITMYCHUEM [ITyOH-
HBI); METO/BI IBPUCTHYECKOTO IMOWCKa (OleHOYHbIE (YHKIMH M UX HUCIIOJIB30BaHUE,
METOJl paBHBIX IieH (aaroput™ JleKcTphl), aroput™ A* U ero JOMyCTHMOCTh); HUIPhI
c IByMs Urpokamu (MeToJ MUHHMakca, alb(a-0eTa-mporeaypa); MOUCK C y4eTOM Or-
paHnveHui (OIKTPEKUHT, JIOKAIbHBIC METO/IbI).

[pexncraBnenne 3HAHUI U MOJICITMPOBAHKE PACCy KIACHUM

O030p JIOTUKU BBICKA3bIBaHUS M JIOTMKH IPEJAUKATOB; METOJ PE30JIONUU M J0Ka3a-
TEILCTBO TEOPEM; HEMOHOTOHHBIN BBIBOJ; BEPOSATHOCTHBIC PacCyXIEHHS, TeopeMma
batieca.

b3.10

CoumnanbHbie U 3THYecKUe Bonpocsl UT.

Hcropus UT. Mup B NOKOMIBIOTEPHYIO 3pY; UCTOPHs pa3BUTUSA KoMIbloTepos, 110,
ceTeBoi TeneodbpadboTku; nmuoHeps! UT.

Bnusiane UT Ha coumaneHble npoueccsl. Bnusaue UT u TenekoMMyHHKAalMK HA COLU-
aJbHBIC MPOIECCHI; pOCT ceTu MHTepHeT, opranu3anus yrnpasieHus ceTbio HTepHET 1
JI0CTyla K €€ pecypcaM; MEeXAYHapoAHOE COTPYJHUYECTBO U MEXKIOCYJapCTBEHHBIE
TPAHMIIBI.

AHanu3 3Tr4yeckux mpobdieM u HopM. OIeHKa acreKToB Mpo(dheCCHOHATBHON AeSTeNb-
HOCTH C TIO3UILIMHA STHUKH, MMOHUMAHUE COIMAIBHBIX acmeKTOB paszpadorku [10; yder
BO3MOYKHBIX IOCJEICTBUI U PEaIbHBIX LICHHOCTEH.

[TpodeccuonanbHasi OTBETCTBEHHOCTh W IpodeccHoHaiIbHas 3Tuka. OOlecTBEHHBIE
[IEHHOCTH M 3aKOHBI 3TUKH; CYITHOCTh MPO(ECCHOHATU3MA; CTYIIEHU MPOPECCHOHATb-
HOM MOJTrOTOBKHU U MX OLIEHKA; pOJib MPOPECCHOHAIOB B COLIMATIBHBIX MPOLIECCaX; yBe-
PEHHOCTH B OyylleM; STHYECKUE KOACKCHI U MX ocyliecTBieHue Ha npaktuke (IEEE,
ACM, SE, AITP u mip.); HeoBepre U TUCKPUMHUHALINS; BCEOOBEMITIONIAass HHPOPMATH-
3a1usl ¥ NOBCEMECTHOE ucnoiib3oBanue NUT.

Pucku 1 OTBETCTBEHHOCTh KOMITBIOTEPHBIX CUCTEM. PHCKH, CBSI3aHHBIC ¢ IPUMEHEHU-
€M KOMITBIOTEPHBIX CHCTEM; MPUMEPHI OTKa30B U HapylieHus o6e3omacuoctu [10; mpo-
6Js1eMbl, CBA3aHHbIE CO CiI0kKHOCThIO [10; ynpaBieHne puckaMu U OLEHKA PUCKOB.
WNuTtennexkryanbHas coOCTBEHHOCTh. OCHOBBI MHTEIIEKTYalbHOM COOCTBEHHOCTH; Tpa-
Ba COOCTBEHHOCTH, MATEHTHI, KOMMepUeckass TaitHa, muparcTBo [1O; marenToBaHme
[1O; unTennexTyanpHas COOCTBEHHOCTh U MEXIYHAPOIHOE MPaBO.

YacTHast XU3Hb M TPAXKIAHCKHE CBOOOJBI. DTHUYECKHE W 3aKOHOJATEIhHBIE OCHOBBI
JTUYHON 0e30macHOCTH; KOH(MUICHIMATLHOCTh MepcoHanbHOW uHpopmanuu B bBJI;
TEXHOJIOTHYECKHE pelIeHus i obecreueHusl KOH(UISHIIMaTIbHOCTH; cBO0OIa caMo-
BBIPQXEHHS B KHOEPIIPOCTPAHCTBRE; BIUSHUE HA MHTEPHAIIMOHAIBHOCTh KYJIbTYPHI.

B3

Bapuamuenas (npogpunvnasn) wacmeo

B3.1

Nudopmanuonnasi 6€30nMacHOCTb U 3alIUTA HH(OPMAIMU




B3.2 Beeneune B CASE-rexnosornun

B3.3 BBenenue B UM L -TexHosoruu

B3.4 Beenenue B aHaIM3 MH(POPMALMOHHBIX TEXHOJIOIHH

B3.5 Ocnosbl WEB-nporpammupoBanus

B3.6 Teopus ynpasJieHusi B HHPOPMALMOHHBIX CHCTEMAaxX

B3.7 YnpagieHue npoeKTaMmu

B3.8 TexHoI0rMH Napa/IeJIbHbIX U paclpeleIeHHbIX BbIYHCJICHUI

Jucyunnunsl no evibopy cmyoenma

b4 PusKyJIbTYypa
b5 IIpakTuku
b6 Hrorosas rocygapcrBeHHasi arrecralnus

I[IpumepHasi nporpaMma Iy CHUILTAHBI

«MATEMATHYECKHH AHA/TH3. 1KYPC »
1. AHHOTAITUA KYPCA <MATEMATHYECKHH AHAJTH3 1 KYPC »

Ilenvo Kypca siBnseTrcs HW3ydeHUE METOOB, 3a7a4 U TEOPEM MATEMaTUYECKOrO aHalu3a, HX
MIPUMEHEHHE K PEIICHUIO 3a/1a4 IPUKJIaJHON MaTeMaTUKU U UHPOPMATHUKHU.

OcCHOBY JTaHHOTO Kypca COCTaBISIOT AuddepeHmanbHoe U HHTETpalibHOE UCUUCTICHHE (DYHKIIUN
OJIHOM TIEPEeMEHHOM, a Takxke auddepeHnrarIbHOe UCUUCICHUE (DYHKIMI HECKOJBKUX TMEPEMEHHBIX U
TEOPUS BEUIECTBEHHBIX YHCIOBBIX PSIOB.

B nepByto vacte kypca (1 cemecTp) BXOAMUT MOCTPOCHUE TEOPHH BELICCTBEHHBIX YHCEN, OIpe/Ie-
JIEHUE U U3Y4YEHHE OCHOBHBIX CBOMCTB IIPEJEIOB YHUCIOBBIX IIOCIEN0BATENBHOCTEN, ONPEACICHUE U pa3-
BUTHE TMOHATUSA TNpesaena (pyHKUHUU OJHOM NEPEMEHHOM M CBSI3aHHOIO C HUM IOHATHS HENPEPbIBHOCTH
¢byHKLIMH, ONpeneNeHne NOHATUI NPOM3BOJHON U MEepBOOOpa3HON OT (PYHKUUU OJHOW MEepeMEeHHOH U
o0ocHoBaHuEe (popmyn U npaBuil Iud@epeHnalIbHOT0 U UHTErpaibHOro ucuncieHuid. Ha ocHoBe usy-
YEHHOI'0 MaTepuaia pacCMaTPUBAIOTCS MOHATHS JIOKAIBHOTO 3KCTpeMyMa (pyHKIMH, ieperuda e€ rpadu-
Ka, aCUMITOT IpaduKa U criocoObl MX OThICKaHUA. PaccmaTpuBaeTcss ajJropuTM OThICKaHHS HAUOOJIBIIETO
(HanMeHbIIeT0) 3HaYCHUS! (PYHKIIMM Ha MHOXKECTBE, a TaKkKe OO0las cXemMa IOJHOTO HCCICAOBaHHUS
GyHKIUY U TocTpoeHus €€ rpaduka.

Bo Bropyto wacte Kypca (2 cemecTp) BXOAUT IMOCTPOCHHUE TEOPUH ONPENEIEHHOTO MHTErpaa,
NpUOIKEHHBIC METO/IBI €0 BBIYMCIICHUS U TEOMETPHUCSCKHIE PUIIOKEHHUs (OTpeie/ieHHe U BRIYUCIICHHE
JUTUHBI IYTW KPUBOH, IUIOIIAAeii 1 00BEMOB pa3IMYHBIX reOMeTpudeckux ¢uryp). BBoauTcs nonstue o



HecoOcTBeHHBIX MHTerpanax | u |l pona u u3ydaroTcss MX OCHOBHBIE CBOMCTBA, MPU3HAKH CXOJUMOCTU U
npaBuia BeruuciaeHus. OnpenensitoTcss OCHOBHbIE MOHATUS U CTPOUTCS Teopus AuddepeHInaibHOro uc-
YUCIEeHUs JUIsl QYHKIIMM HECKOJBbKUX MEPEMEHHbIX. BBOIATCSA MOHATHS O HESIBHBIX (QYHKUIUSAX OJIHON U
HECKOJIbKUX MEPEMEHHBIX M W3YYaIOTCsl YCIOBUS MX CYLIECTBOBaHMs, €AMHCTBEHHOCTH U JU(QepeHu-
pyemocTH. PaccMaTpuBaroTCsl MOHATUS YCIOBHBIX M O€3YCIOBHBIX JIOKAJIbHBIX 3KCTPEMYMOB (hYHKLUN
HECKOJIbKUX MEPEMEHHBIX U CIIOCOObI UX OThICKaHMs. M3y4yaeTcss TeopHs BELIECTBEHHBIX YMCIOBBIX Psi-
JIOB, 1 paccMaTpUBAIOTCS CBS3aHHbIE C HUMU MOHATUS OECKOHEUHBIX IIPOU3BEICHUN U JABOMHBIX YMCIIO-
BBIX PS/IOB.

2. MECTO JUCHHIIVIHHBI B YYEBPHOM IVIAHE.

B PE3yabTaTe U3yUYCHU TUCHUIIIIMHBI CTYJCHT JOJLKCH:

3uatb n YMETD IIPUMCHATHb Ha IPAKTUKE OCHOBHBIC METO/Ibl MATEMATUUYCCKOT'O aHAJIMN3a

YMETD IMOHMMAaTh U IPUMCHATH Ha IMPAKTUKE KOMIIBIOTEPHBLIC TEXHOJIOTUU JIA PEIICHUA pa3JINIHbIX
3aJa4 MaTCeMaTU4YCCKOro aHajinsa,

BJIA1€Th HABbIKAMU PEHICHUA MIPAKTUYCCKUX 3a/la4 MaTEMAaTHYCCKOI'O aHaIn3a

OO6s13aTenbHbBIN Kypc AMst CTYAeHTOB 1 Kypca,

yurtaercs B 1 u 2 cemecrpax (uxkn EMH/),

Jlexuuu — 102 gaca, cemunapsl — 102 gaca,

3auéT u 9k3ameH B 1 cemecTpe, 3a4€T U IK3aMEH BO 2 CEMECTpe,

3a Kypc oTBevaeT Kadeapa oo1eil MaTeMaTuKy,

ABTOpBI NTporpammel: akagemMuk Uneun B.A., nonent ®omenko T.H.,

Jlexrop 2008/09 yue6. rona: nouent ®omenko T.H.

3. CONAEP/KAHHUE TUCLHIHIIVIHHBI.

Ilepeuens pazoenoe Kypca (6 mom uucie nepeueHb mem CEMUHAPCKUX — 3AHAMUU,
HNpU HAMUYUU ORUCAHUE NPAKMUKYMA, KOJLIOKGUYMA).

3.1 JEKIIHU,| CEMECTP
1. BenrecrBeHHbIe YHC/Ia

BBenenue. IIpenMer maTteMarnueckoro aHaim3a. ECTecTBO3HAHME KaK MCTOYHUK OCHOBHBIX I10-
HIATHUU MaTEMATUYECKOT0 aHaIU3a.

Teopml BelllECTBEHHBIX 4YMCe]d. OJICMCHTHI TCOpPHUHU MHOXKCCTB. YuciaoBble MHOXKECTBA, HaTy-
PpaJIbHBIC, LEJIbLIC, pallMOHAJIBHBIC YHCIIA. H606XOHI/IMOCTB paciMpCHrsd MHOXECTBA pallMOHAJIBHBIX YH-
cell. BemecTBeHHOE YHCIO KaK OcCKOHEUHas JACCATHUYIHAas I[p06b. IloHsiTHe O YMCIIOBOM OCH. CpaBHeHI/IC




BellecTBeHHbIX uncen. CyllecTBOBaHNWE TOYHBIX T'paHEil y OrpaHMYEHHBIX YHUCIOBBIX MHOXECTB. Apud-
METHKa BELIECTBEHHBIX 4yHcen. [loHATHEe CUETHBIX U HECUETHBIX OECKOHEYHBIX MHOKECTB, UX HEIKBHBA-
JIEHTHOCTh. Hecu€THOCTH MHOKECTBA BEIIECTBEHHBIX Yncell. [IoHATHE O MOJHOTE YMCIOBOIO MHOKECTBA
OTHOCHTEJIBHO 3aJJaHHBIX IIPaBUJI U CBOMCTB. 110JIHOTAa MHOKECTBA BEIICCTBEHHBIX YUCEI.

2. Hpezle.n YHCJI0BOM MOCJI€0BATEIbHOCTH

ITociienoBaTeIbHOCTH BelIECTBEHHBIX 4YMces, MOHATHe mpeneaa. [lonaTue o yucioBoil mo-
cienoBarenbHOCTU. OrpaHUYEeHHbIE, HEOTPAaHUYEHHbIE, O0ECKOHEYHO Majible U OECKOHEYHO OOJIbIINE IO-
cienoBarenpHocTu. Ilpenen nocnenosarenbHOCTH. CBONWCTBA CXOASIIMXCS YMCIOBBIX M1OCIIEI0BATEIBHO-
creit. Kputepuit Komu cxonumoctu nocneaoBarenbHOCTH. CXOAUMOCTh MOHOTOHHBIX IOCIIEAO0BATENb-
Hoctell. Yueno “€’ kak npesien MOHOTOHHOW MOCIEI0BATEIbHOCTH.

YacTuuHble Npeaesbl mocjenoBaTeJbHocTH. [Ipenenbabie TOUKH (JaCTHYHBIC MPEAEIIbI) IM0-
CJIEIOBATEIbHOCTH U TMpEeJeIbHbIE TOUKH YHMCIOBOrO MHOXecTBa. Teopema bonbuano—Beliepmrpacca o
CYLIECTBOBAaHMM YAaCTHUYHOTO Mpefiesia y OTPaHUYEHHOM MOCIeI0BaTeIbHOCTH. Teopema O CyLIecTBOBa-
HUU BEPXHETr0 U HUYKHETO MPEAEIIOB Y YHCIOBOM MOCIEA0BATEIBHOCTH.

3. IIpenes u HenmpepbIBHOCTHL (PYHKIUM OHOH IepeMEeHHOM

IIpenen ¢pynkuuu oaHON BellecTBEeHHOI mepeMeHHOH. OTOOpaXeHUSI MHOXKECTB, B TOM YHCIIe
B3alMHO-0/IHO3HauHble. [loHATHE O QyHKUMH KaKk OJAHO3HAYHOM OTOOpPaKEHHWU YHUCIOBBIX MHOXECTB.
Cnoco0Obl 3ananus pynkuuit. [Ipenen (npexenbHoe 3HaYeHUE) QYHKIMU B TOUKE — onpenaeneHus no Ko-
M ¥ 1o ['eliHe U ux 3KkBUBaJIEHTHOCTh. OJIHOCTOpPOHHUE Mpenenbl. Pacmmpennas uuciosas ock. [lpene-
7l (PyHKIMA B OECKOHEYHO yNAJIEHHBIX TOUYKaX W OeckoHeuHble mpenenbl. CBolCTBa (QyHKUUN, NUMEO-
mux (koHeunsie) npenenbl. Kpurepuit Ko cymiectBoBanus npeaena GyHkiu. OrpaHudeHHbIC, HEOT-
paHUYeHHble, OECKOHEYHO Maible, OECKOHEYHO Oojbiine (QYHKIMH. ACHMOTOTHYECKOE CpaBHEHHE
¢byuknuii. CumBosbsl - o-manoe, O-6ombioe, O* (O-601bI10€ €O 3BE3A0YKOMN).

HenpepbIBHOCTH (pYHKIIMH B TOUKe U HA MHOKecTBe. [loHsATHE O HENpepbIBHOCTH (YHKLIUU B
Touke. Touku paspbiBa QyHKIUN U UX Kiaccudukanus. Cyneprnosuims QyHKIui (CiokHas QyHKINs).
HenpepbIBHOCTh CyNEepro3uMM HEMpepbIBHBIX (yHKUMN. JIOKanbHbIE CBOMCTBA HENMpPEPBIBHBIX (YHK-
uuit. HenpepriBHOCTh pyHKIIMK Ha MHOXkecTBe. CBoicTBa (yHKIMI, HEMPEPHIBHBIX HA 3aMKHYTOM OT-
peske. 2 Teopembl Beiiepiirpacca. IlonsiTHe 0 paBHOMEpHON HENPEphIBHOCTH (YHKIIMU Ha MHOXKECTBE.
Teopema Kantopa o paBHOMEpHOW HEMPEPHIBHOCTH (YHKIIMM HAa 3aMKHYTOM OTpe3Ke. MOHOTOHHBIC
¢bynkuuu. [Tonstue 06 oOparHoi ¢pyHkuuu. CyliecTBOBaHWE OAHOCTOPOHHUX IMPENEIOB Y MOHOTOHHBIX
GbyHKIMH. YCI0BUS CYLIECTBOBaHUS U HENpPephIBHOCTU oOpaTHON QyHkuuu. [lepBblit 1 BTOpOil 3ameya-
TenbHbIe peenbl. OCHOBHbIE CBOMCTBA MPOCTEHUIINX 3JIEMEHTAPHBIX (YHKIUN U UX HENPEPHIBHOCTb.

4, JAu¢pdepennnpoBanne pyHKIUA OHOM NTepeMEeHHOMN

IIpousBoanbie n AuddepeHnNAIBI IEPBOro U BbICHINX NOPAAKOB. [Ipon3BonHas GpyHkuu B
TOUKe, e€ reoMeTpruueckuil u gpusnyeckuit cMmoici. [lonarue nuddepenuupyemoctu GyHKIMU B TOUKE U
cymecTBoBanue npousBogHou. [lepsblit nuddepennman pynkuuu. Cesa3p auddepeHIupyeMocTy U He-
npepbiBHOCTU GYHKIMU B Touke. [IponsBoanbie u auddepeHuuansl CyMMbl, TPOU3BEIEHUS, YaCTHOTO
nByx ¢yHkuuid. IlpousBoaHas cioxHOW (QYHKIMM M MHBAPHAHTHOCTH (DOPMBI 3amucu mnepBoro audde-
peniuana. [IpousBognas oOpatHoi (yHKUMK W (QyHKUMH, 3aJaHHOW mapamerpudecku. [IpousBoaHbie
MPOCTEHUIINX 3JIEMEHTAPHBIX (QYHKIUH.

®opmyna Jleitonuna. [Ipumepsl MPOU3BOIHBIX BBICIIUX IOPSJIKOB MPOCTEHIINX 3JIE€MEHTAPHBIX
GyHKIUH.

IIpuMeHeHne MPOU3BOIHBIX /ISl MCCJIeI0BaHUs cBOiicTB pyHkumii. Bo3pacranue u yObiBaHue
¢bynkuuu B Touke. JIokanpHbIi skcTpeMyM GyHKkIMU. Heo6xonumoe yciaoBre CyIiecTBOBaHUS JOKaIbHO-
ro skctpemyMma nuddepenmupyemont Gpynkiuu. Kpurepuii HeCTporoi u J0CTaTOYHOE YCIOBHE CTPOTOM
MOHOTOHHOCTH U depeniupyemoit Gpynxmuu. Teopemsl Pomns, Jlarpanxka, Komu. Crnenctsust us teo-
pemsl Jlarpanxa. [IpaBuna Jlonurans packpeitus Heonpenenénnocre. @opmyina Teistopa. Beipaxxenue
oCTaToO4HOro uieHa B (opmyie Teitnopa B oOmelt popme Inémunbxa-Poma, a Takke B popmax Jla-



rpamwka, Komm wu Ileano. ®@opmyna Maknopena. [lpumepsr pasznoxenuss mo ¢opmyne Teitnopa-
MakmopeHa 3JeMEeHTapHBIX (YHKIIHI.

5. HNHuTerpupoBanue (pyHKIUA OHOM NepeMeHHOM

[Tonatue mnepBooOpasHOl QyHKUMHU. CBs3b onepauuid 1updepeHIupoBaHUS U UHTETPUPOBAHUS.
OCHOBHBIC METOJIbI BBIUMCIICHHS HEOMPEACIEHHOI0 MHTErpajja: METO MOJICTaHOBKH (3aMEHa MepeMeH-
HOH), MHTEIPHUPOBAHKE MO YacTsIM. VIHTerpupoBaHue panroHadbHON (QyHKIMHU ITyTEM pa3iokeHHs e€ B
CyMMY InpocTedmux apodeil. IHTerpupoBaHie HEKOTOPBIX UPPALMOHAIBHBIX BBIPAXKEHUH — [10ICTaHOB-
k1 Oillepa, TPUTOHOMETPUYECKHE M JPYIHe IOACTaHOBKU. VIHTErpupoBaHuE TPUTOHOMETPUUYECKUX
(GyHKIUH — yHUBEpCcalbHAasi TPUTOHOMETPHYECKasl 10ICTaHOBKA, APYTUe MOJCTAaHOBKH.

6. Hccnenopanne pyHknuu U nmocrpoenne eé rpadpuka

JlocraTouHble YCIIOBUS CYLIECTBOBAHUS JIOKaJIbHOrO 3kcTpeMyMa ¢yHKuuu. KpaeBbie 3kcTpe-
MyMmbl. O0Ias cxema OTBICKaHHs HanOOIbIIero (HaMMEHBINEro) 3HaueHHus (QYHKIUH HA 3aMKHYTOM OT-
pe3ke. Hanpasienue BoinykiocTu rpaduka GyHKun. JJ0CTaTOYHbIC YCIOBHS BBITYKJIOCTH BBEpX (BHH3)
rpaduka ¢pynkuuu. [lonstue Touku nepern6da rpaduka GyHkmuu. loctaTouHble yCIOBHs CYIIECTBOBA-
Hus neperuda rpapuka GyHkunu. BepTukanbHble 1 HAKJIOHHBIE ACUMIITOTHI I'paduka GyHKIUH, UX OTbI-
ckanue. OOmias cxema rcciae10BaHus (YHKIMU U IOCTPOEHUs e€ rpaduka.

3.2 JIEKIIHHU,|| CEMECTP
7. Onpenenénnpiii maTerpajg Pumana

Onpenenénnplii (coocTBeHHbIT) HHTerpan Pumana. Pa3Ouenue orpeska. PazmeuenHnoe pas-
Ouenue. MHTerpanpHas cymma (QyHKIMH 110 JAHHOMY pa3MeueHHOMY pa3z0ouenuto. OnpenenéHHbli HHTe-
rpaji Kak npezaen uHTerpaibHbix cymm. Cymmsl JlapOy u ux coiicta. UnTterpans lapoy. Kpurepuu un-
TerpupyeMocTy (PyHKIIMM Ha OoTpe3Kke B TepMuHax cymMM JlapOy u B TepmuHax unterpaigos [lapOy. Oc-
HOBHbBIE KJIACChl MHTErpUPYEMbIX (YHKIUN — HENpepbIBHbIE, MOHOTOHHBIE, KYCOUHO-HENPEPHIBHBIC
¢ynkuuu. CpoiicTBa onpenenéHHbx nHTerpaioB. @opmyna Herorona-Jlelionuna. CymiectBoBaHue ep-
BOOOpa3HoOM y HenpephIBHON (GyHKIMH. [lepBast u BTOpas TEOPEMBI O CPETHEM 3HAUCHUH OTPEICIEHHOTO
UHTErpaia. 3aMeHa IEPEMEHHOM ¥ HHTErPUPOBAaHUE 110 YaCTSIM B OIPEACIEHHOM UHTErpalIe.

HecoOcTBennblii unTerpaa Pumana. [lonstre 0 HECOOCTBEHHBIX MHTErpajax MepBOTO U BTOPO-
ro pona. Kpurepuii Komu cxoaumoctu HecOOCTBEHHOTO MHTErpaja. 3aMeHa NEepeMEHHON U MHTErpHpo-
BaHUE I10 4YacTsIM HecoOCTBeHHOro uHTerpana. [lonstue o0 aOCOMIOTHON M YCIOBHOW CXOAMMOCTH He-
COOCTBEHHOT'0 MHTErpaja rnepBoro poja. IlpusHaku cxoauMocTH HECOOCTBEHHBIX MHTETPAJIOB MEPBOTO
pona: mpu3HaKu cpaBHeHUs, pu3Hak Aoens-upuxie. CBsi3b HECOOCTBEHHBIX WHTETPAJIOB MEPBOTO
BTOPOTI'O poAa.

8. Ipuiio:xkenust U NPUOINKEHHbIE BLIYUCICHUA HHTerpaja Pumana

I'eomeTpuyeckne NpUJIOKeHUs ONpeneJéHHOro MHTerpaja. CrocoObl 3aJaHusl KPUBBIX Ha
IJIOCKOCTH M B IIpocTpaHcTBe. [IpocThie M mapaMmerpusyeMble KpuBble. JIMHA TyrH COpsAMIISIEMOR KpH-
Boil. KBanpupyemas miockas ¢purypa u e€ miomaas. Kyoupyemoe npocTpaHCTBEHHOE TEJIO U €ro 00bEM.
Brruncnenue minomazaei niockux ¢Guryp, o0bEMOB Tell BpallleHus, III0IIAIeii TOBEPXHOCTEH BpaIlleHHUS.

IIpuban:kéHHBbIC METOABI BHIYHCJICHUS] ONpPeAeI¢HHBIX HHTErPajioB H OTHICKAHHMSA KOpPHeH
ypaBHeHHii. MeTo/1bl OThICKaHHSI KOPHEH ypaBHEHUI: METO]I MOCIe10BaTEeNIbHBIX MPUOIMKEHNUH, METO/
xopa, Meron kacatenbHbIX (HproToHa). [IpuOnmkéHHOe BhIYKMCICHUE ONPENeNEHHBIX HHTErpaioB Puma-
Ha! METOJ] MPSMOYTOJIbHUKOB, METO/] Tpaneiuii, Meror Cumrcona. OLeHKH MOTPEIIHOCTEMN.

0. Ipenen nocienoBareabHocTH B E" M npees1 pyHKIME — HECKOJIBLKHX MepeMeHHbIX

IIpenesn mociienoBaTeJbHOCTH B N-MEPHOM €BKJMI0BOM IPOCTPaHCTBe. EBKIMAOBO mpo-
crpaictBo E", ckansproe npoussenenue B HéM. Hopma aiemenTa u e€ cBoiicTBa. MeTprka B IPOCTpaH-
crBe E". Cxomsmmecs nocnenoBarensHoctd B E" u ux coiicta. Kpurepuii Ko cxomumoctu mociie-
nosarenpHoctH B E". Illap, chepa B E", okpecTHOCTH TOUYKH, OrpaHUYCHHBIC U HEOTPAaHWYICHHBIC, OT-



KPBIThIE M 3aMKHYThIe MHOKecTBa. Kpusas B E". ITousitue o6mactu 8 E". IIpenenbHble TOUKH MHOXKECT-
Ba B E". Yactuunsie mnpenensl (mpeneibHble TOUYKM) mochenoBarenbHocreil. Teopema Bosbiiano-
Beiieprurpacca s nmocienosarensHocrei B E".

IIpenes u HenmpepbIBHOCTh (PYHKIMM HECKOJIbKHUX NMepeMeHHbIX. (DyHKIMSA HECKOJIbKHUX IIe-
pEeMeHHBIX, e€ 00JacTh onpeneneHus, 00aacTh 3HaueHui. [loHaTHS mpexena (MpeaeTbHOTO 3HAYCHHS)
(GyHKIIMU HECKOJbKUX nepeMeHHbIX 1o Komm u no I'eifine u ux sxkBuBasieHTHOCTH. Kpurepuiit Komm cy-
IIECTBOBAHUS Ipefena GyHKIUN HECKOJIbKUX NMepeMeHHbIX. HenpepblBHOCTh (PYHKIIMM HECKOJIBKUX IIe-
peMeHHbIX B Touke. JIOKanbHbIE CBOMCTBA HENpepblBHbIX (PyHKuMH. [loHsTHE CrIOXKHOW (QYyHKUIHMU He-
CKOJIbKUX TEPEMEHHBIX, YCIOBUS €€ HelpepblBHOCTU. HenpepbIBHOCTh (PYHKIIMU HECKOIBKHUX MEepEeMEH-
HBIX B 3aMKHYTOW 0Onactu. 2 TeopeMsl Beliepmrpacca. [loHsaTHE paBHOMEpHOI HENIPEPHIBHOCTH (YHK-
UM Ha MHOkecTBe. Teopema KanTtopa /Ui GyHKIIMM HECKOJIBKUX NEPEMEHHBIX.

10. JAudpdpepennupoBanne PyHKIUI HECKOIbKUX NePeMEHHbIX

YacrtHeie npousBojHbie. [lonstue nuddepeHurpyeMocTy PyHKIUU U CBSA3b C CYLIECTBOBAHHEM
YaCTHBIX MPOU3BOAHBIX. [lepBblil quddepeniran GyHKIMN HECKOIbKUX NepeMEeHHbIX. [ eomeTpuueckuit
cMbica quddepeHIpyeMOCTH QYHKIMK ABYX nepeMeHHbIX. [luddepeHunpyeMoCcTb CI0KHBIX (PYHKIIHMI
Y MHBapUaHTHOCTbH (hopMel 3anucu nepsoro auddepennuana. [IpousBoaHas no HanpasieHuto. I'pagueHt
GbyHKIMH, ero reomeTpuyeckuil cmbici. KacarenabHas MIOCKOCTh M HOpMallb K IMOBEPXHOCTH YPOBHS
¢bynkuuu. YactHble Mpou3BoHbIEe U AU depeHInaibl BEICIIMX MOPSAIKOB. Y CIOBUS paBEHCTBA CMEIIAH-
HBIX YaCTHBIX Mpou3BoAHbIX. @opmyna Teitnopa. Beipaxenue ocrarounoro uieHa popmysnsl Teinopa B
¢dopme Jlarpanxa, B uHTErpasbHoi hopme, B hopme Ileano.

11. HesiBHBIC QyHKIHMH, 3aBUCUMOCTD H HE3aBHCUMOCTL (pyHKI M

[TonsiTue HesiBHOM (yHKIMU, onpesensseMoil pyHKIMOHAIbHBIM ypaBHeHHEM. JlokanbHas Teope-
Ma O CYLIECTBOBAaHMH U €IUHCTBEHHOCTH HENPEPHIBHOW U quddepeHpyeMoi HessBHOH QyHKIuM. Bbl-
YHCJIEHUE YaCTHBIX IPOU3BOJAHBIX BTOPOTO MOPsAIKa OT HeIBHOM (pyHKUMU. CUcTeMa HEeSIBHBIX (DyHKLUH,
orpejensemMasl CUCTEMO (YHKIIMOHAJIBHBIX YpaBHEeHUH. JIokanbHas TeopeMa O CyLECTBOBAaHUH U €/IMH-
CTBEHHOCTU CHUCTEMBbl JU(PepeHIupyeMbIX HESBHBIX (YHKIIH, OIpenensieMblX CUCTeMON (yHKLHO-
HAJIBHBIX YpaBHEHUH. BrlurclieHNe YaCTHBIX MPOU3BOJHBIX CUCTEMbI HESIBHBIX (DYHKIMI. 3aBUCUMOCTD U
HE3aBUCUMOCTh CUCTeMbl (DyHKUHUH. JlocTaTOYHBIE YCIIOBUSI HE3aBUCHUMOCTU CUCTEMbl (PyHKIMH. DyHK-
[IMOHAJIbHBIC MAaTPUIIBI (MAaTPHIIBI YACTHBIX MTPOM3BOAHBIX CHCTEMbI (DYHKIIMI) U UX IPUMEHEHHE ISl OIl-
peneneHus 3aBUCUMOCTH U HE3aBUCHMOCTH BXOJISLIUX B CUCTEMY (YHKIUH.

12. JlokaabHblii 3KcTpeMyM (YCJIOBHBII 1 0€3yCI0BHBIN) (PYHKIIMN HECKOIBKUX NepeMeHHbIX

[TonaTue nokanbHOro 3KCTpeMyMa (DYHKIIMH HECKOJIbKUX NepeMeHHbIX. HeoOxoaumble ycnoBus
JIOKQJIBHOTO 3KcTpemMyMa. JlocTaTOYHbIE YCIIOBHS CYIIECTBOBAaHUS JIOKAJIBHOTO sKcTpemyma. Ciyuait
¢byHKIMU OBYX NepeMeHHbIX. [loHATHE yCIOBHOrO 3KCTpeMyMa (PYHKIMU HECKOJIBKUX MEPEMEHHBIX MPU
HaJIMYUU CUCTEMBI YCIOBUH cBsi3u. HeoOXxoaumble yCIOBUS CYIIECTBOBAHUS YCIOBHOTO JOKAJIBHOTO JKC-
Tpemyma. Metoa Jlarpanka OThICKaHMs YCJIOBHOTO JIOKaJIbHOI'O 3KCTpemMyMa. MHTeprperanus HE0O0Xo-
JTUMBIX YCIIOBUH CYIIECTBOBAaHHUS YCJIOBHOI'O JIOKAJbHOTO 3KCcTpeMyMa 1o merony Jlarpanxka. [locraTou-
HBIE YCIIOBHS YCJIOBHOTO JIOKQJILHOTO 3KcTpeMyMa. O0masi cxemMa OThICKaHHs HauOoJbiero (HauMeHb-
1Iero) 3HaueHus QyHKIUN HECKOJIBKHUX MEPEMEHHBIX B 3aMKHYTOH 00J1aCTH.

13. YucsioBbie psibl

OcHoBHbBIE MOHATHSA, PAAbLI ¢ HEOTPUHATCIBHBIMHA YWICHAMMU. ITousTre YmCIOBOTO pana. Yac-
THUYHagd CymMMa, OCTATOK, CXOAUMOCTbD. KpI/ITCpI/Iﬁ Komu CXOAUMOCTH YHCIIOBOI'O psja. HGO6XOﬂHMBIﬁ
IMPpHU3HAK CXOJUMOCTH YUCIIOBOT'O pAaa.



[Mpusnaku cpaBHeHus (00IIME U ClICIHATBHBIC) CXOIUMOCTH 3HAKO-TIOIOKUTEIbHBIX Psia0B. [1pu-
3HAK CpaBHEHUs OTHoLIeHUI. ['apmonndeckuii psan. O000mEHHbI rapmorndeckuit psaa (psax dupuxie).
[Ipusnaku cxoaumoctu [anamb6epa u Ko, ux cpaBHenue mexay coboit. Unrerpanbubsiii npuszHak Ko-
mu-Makiiopena. Ilpusnak Paabe. OTcyTCTBHE YHHBEpPCAIBHOIO IPU3HAKA  CXOJUMOCTH.

IIpousBosbHbIe YHCI0BbIe Psiabl. [loHsATHE aOCONMIOTHON M YCIOBHOM CXOJMMOCTH YHCIOBOTO
psna. Teopema Komm u Teopema Pumana o mepecTaHOBKE WICHOB a0COTIOTHO M YCIOBHO CXOJSIIMXCS
4YHiCIOBBIX psAA0B. [lepBrlii 1 BTOpoit npusHaku cxoaumoctu Abens. [Ipusnak Jupuxne-AoGens. [Ipuznax
Jleitbnuna. YciaoBHast cxoauMOCTh psifa JleiiOnuna. ApudmeTrnueckue onepanuy Haja CXOASIIUMUCS psi-
JTaMH.

14. BeckoHevHble MPoU3BeeHUs, IBOHbIE U IOBTOPHbIE PSA/IbI

[Tonsite OeckoHeUHOro nmpousBeneHuss. CXoIUMMOCTh U PacXOJUMOCTh OECKOHEYHOTO MPOU3BE/IE-
Hus. HeoOxoauMplil mpu3HaK CXOAMMOCTH OE€CKOHEuHOro npousBefeHus. CBs3b C psAaaMu, KpUTepui
CXOAMMOCTH OECKOHEUHOT0 ITpou3BeeHus. HexoTopbie mpuMepsl 0€CKOHEYHBIX POU3BEACHUI.

[TonATHe 0 TBOWHBIX U MOBTOPHBIX pAgax. HeoOXoauMbli mpU3HAK CXOAUMOCTH JBOMHOTO psJa.
AOCOIIIOTHAS U YCIIOBHASI CXOJUMOCTb. Y CIIOBUSI OAHOBPEMEHHOM aOCOJIIOTHON CXOAUMOCTH JABOMHOIO U
CBSI3aHHBIX C HUM NOBTOPHBIX M OOBIYHBIX (OJMHApHBIX) pa0B. HekoTopbie mpuMepsl IBOWHBIX U TO-
BTOPHBIX PSI/I0B.

15. Jlabopamopnuwiii npakmuxkym/npakmuxym na IBM.

(ITIpusooumcs npumeprwlil nepeuerb 1a60PamopHbLX pabom ¢ yKa3anuem paz0eios OUCYUNIUHDBL.
Ecnu nabopamopmbviil npakmukym He npedycmampusaemcsi, mo 0eidemcsi 3anuct <He npedycmompen).

He npeoycmompen.

4. IPAKTHYECKHUE 3AHATHA.

(IIpusooumcs npumepnvlii nepeuens mem NPAKMUYECKUX 3AHAMULL C YKA3AHUEM Pa30esos OUcyu-
naunvl. Eciu npakmuueckue 3aHamus He npeoycmMampugaiomcs, mo 0eiaemcs 3anucs <He npeoycmont-
PEHBIY).

41  IPAKTHYECKHE 3AHATHA, | CEMECTP'

1. BeunrecrBeHHbIe YHC/Ia

1 3anamue. Bonnoe. Meron mMatemarnueckoi uHAyKuu. bunom Herotona. JlokazaTenbcTBo pa-
BEHCTB U HEPABEHCTB.

NQN(—) 21 l! 6! 2! §1 41 5'
Jloma: 7,10 (a,6,8){ 10.1(a,6,8)} .6, 7, 8, 9.

2 3ansamue. OFpaHI/I‘{CHHBIe U HCOTPaHUYCHHBIC, CUETHBIE U HECUETHBIEC YHMCIOBBIE MHOXXeCTBa. To4-
HBIC BEPXHUC U HUXKHHUEC I'PAHU.

NeNe 18(a), 19(a), 20(a), 21(a), 10, 11, 28, 29.
Homa: 16,18(6), 19(0), 20(6), 21(6), 30.
2. IIpenes 4ncjI0BOM MOC/IE10BATEILHOCTH

3 3anamue. OrpaHuYcHHbBIC, HEOTPAHWUYCHHBIC, OCCKOHEYHO MaJible, 0ECKOHEYHO OOJIBIINE TOCTIEI0-
BaTenbHOCTH. [Ipeaen mocnen0BaTeIbHOCTH.

1 ..
Howmepa 3aga4 HuKe JaHbl B OCHOBHOM I10 3aJauHHUKY [4], MOM4EépKHYThIE HOMEpPA 3a1a4 YKa3aHbl [0 CIIMCKaM J10-

MOJHUTEIBHBIX 33134 (10 ceMecTpam) u3 [7], JOMOIHUTENBHO B TeMe «PsbI» - 10 3a1auHuKy [5].



42(a,B), 43(a,0), 41, 44, 45, 47, 51, 91.
Hdoma: 42(0,r), 43(8), 46, 48, 56, 57.
4 3anamue. Ipenen nocienosareabHOCTH. [Ipenen MOHOTOHHOM MOCIeA0BaTENbHOCTH. YHUCIIO €.
NeNe 60, 61, 63, 65, 66, 69,70, 72.
Joma: 58, 59, 62, 64, 67, 68, 73, 74.

5 3anamue. Ilpenen MOHOTOHHOHU mociuenoBarenbHOCTH. Kputepuit Komm cymectBoBanust mpezena
I0CJIEI0BATENBHOCTH.

NeNe 75(a), 77, 80, 81, 82, 84, 85, 87, 88, 92.
Homa: 76, 79, 83, 86, 94, 90, 97, 98, 100.
6 3anamue. I1penenvHble TOUKH M10CIEI0BATEILHOCTH U MHOXKECTBA.
NeNe 101(a,6){ 101,101.1}, 103, 106, 116, 121, 122, 128, 129.
Homa: 102, 104, 105, 108, 111, 114, 117, 123, 127, 130.
7 3anamue. BepxHue v HUKHUE MTPeIeibl IOCIE10BaTEIbHOCTH.
NeNe 131(a), 132(a), 133(a), 135, 136, 138, 140.
Homa: 131(6), 132(6), 133(6), 134, 137, 139, 141, 142, 143, 144.
8 3anamue. Konmponvnasn pavboma Nel.
Bewecmeennwie uucna. Ilpedenwvt nocnedosamenvHocmu.
3. IIpenes u HeNMPEPBLIBHOCTH (PYHKIUHM OJHOH NEepPeMEeHHOH
9 3anamue. ®ynxuus oqHol nepemenHoi. [lpeaen pyHKIuu. Y CIIOBHS €ro CyIIeCTBOBAHHUS.
NeNe 381, 383, 386, 401, 409, 403, 404.
Homa: 382, 384, 388, 389, 397, 399, 405-407, 408.
10 3anamue. Boruncienue npeaenoB QyHKIMMA.
NeNe 411, 413, 424(a){ 424} 435, 444, 452, 463, 471, 483, 493, 513, 519(a){ 519} .
Joma: 410, 424(6){ 424.1}, 436, 439, 455.1, 469, 472, 482, 495, 506, 507, 519(6){ 519.1} .

11 3anamue. IlponomkeHNe BBIYHCICHUS TPENETOoB. beCKOHEUHO Maibie M OCCKOHEYHO OOJIbINIHE
GyHKIIUU. ACUMIITOTHYECKOE CpaBHEHHE PYHKIMIA: 0- u O-CUMBOIUKA, YKBUBAJICHTHOCTb.

NeNe 529, 541, 561, 564, 646, 647, 648, 650(a,6), 651 (a,5), 655(z,r,x1), 658(6,r,1). Toma: 535,
542, 552, 563, 565, 652, 653, 656, 659, 660, 661.

12 3anamue. HenpepeiBHOCTh (yHKIMH. CBOMCTBAa HENMpepbIBHBIX (yHKIMHA. To4uku paspeiBa. PaBHO-
MEpPHasl HENIPEPHIBHOCTb.

NeNe 666, 668, 680, 683, 686, 734, 735, 736, 741, 742, 743, 744, 748, 751.
Homa: 670, 674, 681, 682, 694, 698, 707, 720, 726, 740, 745, 746, 749, 757.
13 3anamue. Konmponvuas paboma Ne2.
Ilpeden u nenpepvignocmoy hynkyuu.

14 3anamue. Konnoxkeuym. Bewecmeennvie uucna. Ilpeden nocnedoeamenvnocmu. Ilpeden u
Henpepvle6HOCmb PYHKUUU.

4, JAu¢pdepennnpoBanne PyHKIUA OHOM NTepeMEeHHOMN

15 3anamue. llpousBonnas u guddepennuan. OcHoBHbIE NpaBuia BeluMcieHus. [IpousBoaHble



(GyHKIUH, 33/1aHHBIX TapaMETPUUECKU, OOPATHBIX U CIOKHBIX (PYHKIIMA.
NeNe 991, 994, 997, 998, 1016, 1071, 1075, 762, 763, 764, 765, 781, 1077.
Joma: 992, 1009(1,2){ 1009,1009.1}, 1014, 1015, 1019, 1020, 1076, 1079, 1081, 1082.
16 3anamue. IlponsBoansie u AuddepeHnnanbl BHICIIUX MOPSIKOB.
NeNe1130, 1136, 1143, 1161, 1173, 1197, 1211.
Homa: 1133, 1142, 1165, 1175, 1198, 1212.

17 3anamue. OcHoBHBIE cBOlicTBa nudPepeHupyembIx QyHKIuil. PaBHOMepHast Herpe-
PBIBHOCTb.

NeNe 787, 788, 792, 794, 1251(6), 1254, 1264(a), 1286, 1287.
Hdoma: 789, 793, 796, 800, 1236, 1250, 1251(a,), 1255, 1263.
18 3ansamue. PackppiTie HEONPEIEIEHHOCTEH — MpaBuia Jlomurars.
NeNe 1322, 1330, 1336, 1341, 1351, 1356, 1363(6){ 1363.2}, 1377.
Homa: 1343, 1348, 1354,1359, 1363(r){ 1363.3}, 1368.
19 3anamue. ®opmyna Teilnopa.
NeNe 1381, 1385, 1393, 1396(x), 1394(6), 1402, 1406(6){ 1406.1} .
Homa: 1379, 1382, 1387, 1392, 1394(a,B), 1396(a), 1398, 1404, 1408.
20 3anamue. Konmponvnas padoma Ne3.
Ceoilicmea ougppepenyupyemvix hynkyuii 00HOIU nepemenHol.
5. HNHuTerpupoBanne pyHKI U OJHON NepeMEeHHOM
21 3anamue. IlepBooOpa3zHas u HeonpeaenEéHHbIi nHTerpai. OCHOBHbIE ITPABUIIA UHTETPUPOBAHUS.
NeNe 1646, 1652, 1683, 1720, 1745, 1767, 1794, 1796, 1836.
Homa: 1638, 1648, 1650, 1682, 1698, 1703, 1719, 1799, 1805.
22 3ansamue. VIHTerpupoBaHue palMoHAIBHBIX QYHKIHNHA (poleit).
NeNe 1867, 1881, 1891, 1908, 1913.
Homa: 1870, 1877, 1886, 1882, 1892, 1903, 1909.
23 3anamue. VIHTErpupoBaHue UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH.
NeNe 1926, 1937, 1967, 1991, 1999, 2011, 2013, 2025, 2038.
Homa: 1927, 1966, 1992, 2000, 2012, 2017, 2028, 2034.

24 3ansamue. Konmponvnas paboma Ned. Heonpenenéuupiii naTerpai (BO3MOKHA IOMAIIHSS KOH-
TPOJIbHASL PabOTa C YBEIMUYCHUEM KOJIMUYECTBA 3a]1a4).

4.2 IIPAKTHYECKHE 3AHATHA, || CEMECTP:

6. Hccaenopanue GpyHKUMHU M TOCTPOeHUe e€ rpaduka

1 3anamue. Bozpactanue u yObiBanue ¢yHkiuu. Hampasnenue BoimykiocTd. Touku meperuda
rpaduka QyHKIIUU. ACUMIITOTHI.

NeNe 1272, 1280, 1287, 1288, 1289 (a), 1297(a), 1303, 1308, 1312, 1314(a).
Tloma: 1270, 1276, 1284, 1285,1289(6,x), 1291, 1306, 1314(6,8).

2 3ansamue. JlokanbHbIC OKCTPCMYMBI. HawubGombiiee 1 HanMEHBIIIEe 3HAUCHUS (I)YHKI_II/II/I Ha MHOXC-



7.

CTBE.
NeNe 1420, 1425, 1432, 1447, 1453, 1462, 1561.
Joma: 1417, 1423, 1426, 1428, 1437, 1452, 1456, 1557, 1565, 1575.

3 3anamue. [loctpoenue rpauKoB (JeKapTOBBI, MOJISIPHBIE, TAPAMETPUIECKUE KOOPIUHATHI).

NeNe 1471, 1477, 1483, 1532, 1541, 1546, 1548.
Hdoma: 1490, 1500, 1513, 1531, 1535, 1542, 1547, 1550.

Bbinaua koHTpobHOT0 NomMamHero 3aganus (KJI3) Nel.

Onpenenénnplii naTerpaa Pumana

4 3anamue. Onpenenéuubiii naterpaji. OCHOBHBIC TOHATHS. BbruucieHue onpenenéHHbIX  HHTE-
rpaJioB.

NeNe 2185, 2195, 2197, 2201, 2206, 2211, 2219, 2239, 2245, 2257, 2281, 2309, 2313.
HMoma: 2181, 2203, 2213, 2222, 2223, 2242, 2279, 2286, 2310.
S3anamue. OUEHKU UHTETPAJIOB, TEOPEMBI O CPETHEM.
NeNe 2316(a), 2317(a,B), 2318(a), 2321, 2323, 2324, 2326.1(a), 2328, 2331, 2333.
Joma: 2316 (6,8), 2317(0), 2318(r), 2326.1 (6), 2330, 2332.
JonomauTteabHo: NeNe 1, 2 (cM. CIIMCOK JOTIONHUTENBHBIX 334 I 2-TO CEMECTpa).
6 3anamue. HecoOCTBEeHHBIE HHTETPAIBI.
NeNe 2334, 2357(a), 2358, 2363, 2366, 2369, 2370 (a), 2376 (a), 2374.
Joma: 2347, 2357(s,r), 2359, 2364, 2370 (0), 2371, 2376 (6), 2368, 2372, 2375.

7 3anamue. AOCOIIOTHAS U YCIOBHAs CXOJUMOCTh HECOOCTBEHHBIX HHTEIPAJIOB.
NeNe 2378, 2381, 2380 (a), 2390, 2393.
Joma: 2379, 2380 (), 2383, 2384.1, 2392, 2395.
8 3anamue. KoutpoabHasi padora Nel.
KouoxkBuym (He 00s13aTesieH, 10 MPOCh0e CTY/IEHTOB) — BHE PACIIMCAHUS 3aHATHIA.
9 3anamue. [lpuMeHeHe onpeeIEHHOT0 HHTETPajla K BRIYMCIICHHUIO TUIOMIAICH TUIOCKUX (UTYP.
NeNe 2397, 2403, 2413, 2418, 2424, 2426.
Homa: 2399, 2402, 2415, 2422 (6), 2425 (a,0,B).
10 3anamue. IlpuMmenenue onpeaeaEHHOro NHTErpaia K BBIYUCICHUIO JJIUH IyT KPUBBIX.
NeNe 2432, 2435, 2443, 2446, 2452 (a).
Joma: 2436, 2438, 2442, 2448, 2450, 2452 (0).

11 3anamue. IlpuMmeHeHne ONpeneNEHHOTO MHTErpaja K BBIYMCIEHUIO 00BbEMOB U IUIOLIA/EH MO-
BEPXHOCTEM.

NeNe 2462, 2471, 2480, 2482.1 (a).
Homa: 2463, 2465, 2472, 2479, 2481.1 (6).

(I)yHKIII/II/I HECKOJBKHUX IEPEMECHHBIX



12 3anamue. Tlpenen u HEPEPHIBHOCTH (PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX.
NeNe 3182, 3183, 3185, 3188, 3195, 3202, 3206.
Joma: 3168, 3181, 3187, 3190, 3198, 3203 (1,2).
13 3anamue. Yactuble npousBoanble U auddepeHnuan GQyHKIUN HECKOIbKUX EPEMEHHBIX.
NeNe 3212(1,2), 3213, 3217, 3237, 3251, 3252, 3254.
Homa: 3212(3), 3219, 3224, 3228, 3239, 3241, 3253, 3255.
JonmoanureanbHo: NeNe 15, 16, 17.

14 3anamue. Juddepennupyemocts caoxHoi pyHkiuu. [IponsBoansie u auddepeHnnans  BbICIINX
TIOPSIAKOB.

NeNe 3230.1, 3257, 3262, 3269, 3273, 3284, 3297, 3295, 3305.
Hdoma: 3230.2, 3260, 3263, 3270, 3277, 3283, 3285, 3298, 3307.
JonmoanuteanrHo: NeNe 18, 19, 20, 21.
15 3anamue. KontpoabHas padora Ne2
16 3anamue. ®opmyna Teiinopa. Paznuunble npeacraBieHHss OCTaTOYHOTO YWICHA.
NeNe 3581, 3585, 3587, 3593, 3596, 3600.
Homa: 3582, 3588, 3594, 3595, 3603.
JonosanureabHo: Ne 22(a,0,8,r).
17 3anamue. lnddpepeniipoBanne HEIBHBIX GYHKLIUH.
NeNe 3365, 3371, 3390, 3395, 3399, 3402 (a), 3403.
Homa: 3364, 3372, 3383, 3398, 3401, 3427, 3408 (a,0).
Jonmoanuteiabno: 23(a,0,8,r), 24, 25, 26.

18 3anamue. llpousBogHas 1O HampaBlIeHUIO. ['paUeHT, ero reoMeTpUYEecKue MPHIOKEHUS. DKCTpe-
MyM (0€3yClIOBHBIN) (DYHKIIMHA HECKOJIBKUX MEPEMCHHBIX.

NeNe 3341, 3345, 3534, 3539, 3554, 3621, 3628, 3631, 3636.
Hdoma: 3342, 3347, 3533, 3538, 3540, 3624, 3627, 3639, 3644.
19 3anamue. Y cnioBHbBIN 3KCTpeMyM QYHKIUH N-nepemertoblx. (B TOM YUCIIe 3a/IaHHBbIX HESBHO).
NeNe 3651, 3656, 3660, 3668, 3661, 3676, 3679.
Homa: 3653, 3655, 3667, 3670, 3664, 3672, 3675, 3677.
20 3anamue. KonTpoanHasi paéora Ne3.
9. YucsioBbie psiibl

21 3anamue. 3nakonoctosiHHbIC psiabl. Kpurepuit Komm, npusnaku cpaBHeHus. [Ipu3Haku Hamnam-
6epa, Komu, Pabe u I'aycca. IuTerpansublii npuzHak Ko,

NeNe 2549, 2557, 2569, 2576, 2581, 2586, 2597 (a), 2598, 2601, 2619.
Homa: 2552, 2562, 2567, 2568, 2575, 2577, 2583, 2589(a), 2599, 2600.
JomoanutenbHo: [5], ri.1, 86, NeNe15,18,20,29,31, 52, 53, 63, 89, 106, 164, 225, 283.

22 3anamue. 3HaKoniepeMeHHbIC PsAbl. AOCOMIOTHAS M YCIOBHAS cXOAUMOCTh. [Ipu3nak JleliOHu-
na. [lpuznaku A6ens, Adens-/upuxie.

NelNe 2701, 2666, 2661, 2696, 2668, 2673(a), 2682, 2689, 2698(a).



Homa: 2698(6), 2672, 2663, 2704, 2676, 2679, 2683, 2684, 2686.
Homoanuteanno: [5], ri.1, 86, NeNe 361, 367, 529, 374, 375, 384, 386, 434, 467, 502,
87, Ned?2.

5. TEMATHYECKHH IIVIAH KYPCA.

Pacnipenenenue pazneno no ayautopabiM yacam (JI 3 -nekunonnsie 3ansatus, [1 3 -mpakrudeckue 3ans-
tusi, C P - camocrosiTenbHas padota, A 3 - ayJJUTOPHBIC 3aHATHS)

HasBaHwue Tembl Aya. 3aH.
NO (yacel) |CP
n3 |n3
MepBbl¥ ceMecTp
1. | BelwiecTBeHHble yncna 6 6 12
2. | Mpeaen uicnoBon nocneaoBaTeIbHOCTY 11 11 | 22
3. | Mpeaen n HenpepbIBHOCTb DYHKLUMN OAHOM NEPEMEHHOM 11 11 | 22
4. | OnddepeHumpoBaHne GyHKLMIA OAHOW NEPEMEHHOM 11 11 | 22
5. | UHTerpupoBaHue yHKLWUIA OQHON NepeMeHHOW 8 8 | 14
6. | NccnepoBaHue yHKUMM 1 NOCTpoeHne eé rpaduka 5 5 12
BTopowu cemMecTp
7. | OnpeaenéHHbin uHTErpan PuMaHa 10 10 | 20
8. | MpunoxxeHus n NpnbIMXEHHbIE BbIYNCNIEHNS WHTerpana 6 6 12
PumaHa
9. | Npenen nocnepoBaTenbHOCTM B E" 1 npeaen yHKUMN He- 5 5 10
CKOMNbKUX NepeMeHHbIX
10. | AnddepeHumnpoBaHme hyHKLUIA HECKONBKUX NepPEMEHHbIX 6 6 12
11. He§|BHb|e (PyHKUMM, 3aBUCUMOCTb M HE3AaBUCUMOCTb (PYHK- 4 4 8
L
12. | JlokanbHbIN 3KCTPEMYM (YCNOBHbIA M 6€3yCNOBHbIN) YHK- 4 4 8
LM HECKOMBbKNUX NEpPEMEHHbIX
13. | Yncnosble pagbl 12 12 | 24
14. | beckoHeYHble NpoM3BeAeHUs], ABONHbIE U NMOBTOPHLIE pAabI 3 3 6
UToro: 102 | 102 | 204
Bcero (yachl):
(ayAMTOpHbIE 3aHATMSA M cCaMoCTosITeNIbHas paboTa) 408




6. JIABOPATOPHBIH ITPAKTHKYMIITPAKTHKYM HA IBM.

(IIpusooumcs npumepHblil nepeuers 1abOPAMOPHBLIX pabom ¢ YKa3aHuem pazoenos Ouc-
yunaunsl. Eciu nabopamopHulil npakxmuxkym He npedycmMampusaemcs, mo 0elaemcs 3anucb <He
npeoyCMompen).

Jlabopamopnwiii npakmuKym He npedyCMOmpeH.

7. KYPCOBOMH ITPOEKT (KYPCOBAA PABOTA)

Xapaxmepu3zyiomcs memamura npoexkma (pabomul) u docmueaemvle pe3yibmamsl — KOM-
nemeHyuu.

Kypcoeoit npoexm ne npedycmompen

7.1. HNabun B.A. Kypkuna A.B. Bricmas matemaruka. U3a-Bo «lIpocnekr», U3a-Bo
MI'V, Mocksa, 2004r.
7.2. HMevuaoBuy B.I1. COopHEK 33a/1a4 U yIpaXHEHUH 10 MAaTEMaTHYECKOMY aHAU3Y.

M.: Hayka, 1990, ACT, Actpens, Mocksa, 2004r.
8. YYEFHO-METO/IHYECKOE OBECIHEYEHHUE JIUCHHUII/IHHbBI

8.1.  Pekomenoyemas numepamypa.

OcHogHnasa_numepamypa.

7.3. HUabun B.A., Cagosanunii B.A., CennoB Bbia. X. Marematnueckuii aHains.
Yacts 1. U3a-Bo «lIpocnekt», U3a-so MI'Y, Mocksa, 2004r.

7.4, Nabun B.A., [To3usak I.I'. OcHOBBI MaTemaTHyeckoro a"anusa, 4.1, M.: Hayka,
1982. M.: ®duszmatiaut, 1998, 2004.

7.5. HNabun B.A. Kypkuna A.B. Beicimas maremartuka. U3n-Bo «lIpocnexr», M3a-Bo
MI'Y, Mocksa, 2004r.

7.6. HemunoBuy B.I1. COopHUK 337124 U yrpa)kKHEHUI 10 MaTeMaTUYeCcKOMY aHaIH3y.
M.: Hayka, 1990, ACT, Actpens, Mocksa, 2004r.

HHonoanumenvnan aumepamypa.

1. Kyapsasues JI.J. Kypc maremaruueckoro ananusa, 1.1, M.: Beiciias mkona, 1988.
2. Huxoanckuii C.M. Kypc matematuueckoro ananusa, 7.1, M.: Hayka, 1983.
3. Pyaun Y. OcHOBBI MaTeMaTH4eCcKOro aHanu3a, M.: Mup, 1976.

4. ®uxrenroabu I'M. Kypc nuddepennmanbHoro u HHTErpanbHOro ucuuciaenus, 1.1,2, M.:
dusmatiut, 2001.

5. Bunorpamosa U.A., Onexnuxk C.H., CanoBuuuuii B.A. 3a1auu u ynpaxHeHHs 0 Mate-



MaTrueckomy aHanusy. Yactes 2. U3a-Bo «/Ipoda», U3n-so MI'Y, Mocksa, 2004.

6. Kyapsasuen JI.J. u ap. COopHHK 3a7a4 10 MaTeMaTH4YeckoMmy aHanuzy, T.1, M.: Hayka,
1984; T.2, M.:.Hayka, 1986, 1.3, M.: ®uzmataut, 1995.

7. CapoBumnuasi 1.B., Tuxomupos B.B., ®omenko T.H., ®omuuéB B.B. Metonuueckas

pa3paboTka Mo MaTEeMaTHYECKOMY aHalu3y JJs moToka OakanaBpos, | kypc. MI'Y, BMuK,
Mocksa, 2009.

9. MATEPUAIBPHO-TEXHUHYECKOE OBECHHEYEHHUE JIHCHHITIHHBI

KommnproTepnsriii knacc [I9BM ¢ mukpomnporieccopom He Hroke Pentium 1V, o6bsem T13Y
He menble 2-3 I'b, 00bem O3Y He menbie 512 Mb co cpemoit MatLab (Bepcuu 7 u Bbile), a
taxxke makeramu Control System u Robust.

10. METO/IHYECKHUE PEKOMEH/TAIIUH
110 OPI'AHU3AIIHH H3YHYEHUA JIHCHUATUIMHBI

Cooepoicanue pazoena gopmupyemcst no ycCMompeHuto agmopos npoepammsl (ompaica-
IOMCSL UHMEPAKMUBsHbLE hoOpMblL 00YUeHUsL).

10.1. Chnucok éonpocos, evinocumsiii ha sxkzamen( ul unu cooeprcanue mecmoeg)
1 cemecmp.

BerecTBeHHBIC YKCIIa M MPaBUIIa UX CpaBHEeHHUs. TeopeMa O CyIIECTBOBAHUN TOYHON BEpXHEH
(HMXKHEH) TpaHH Y OTPaHUYCHHOTO CBEpPXY (CHU3Y) MHOXKECTBA BEIIECTBEHHBIX YUCEI.

[TpubnuxeHue BeIeCTBeHHOTO YHUCIIa PallHOHaIbHBIM. AprudMETHIECKUE ONepaliiy Ha I Bellle-
CTBEHHBIMU 4yHnciiaMu. CBOMCTBA BEIIECTBEHHBIX YHCEIL.

CuyeTHBIC MHOKECTBA 1 MHOYKECTBA MOIIHOCTHN KOHTUHYYM. HeskBHUBaJIeHTHOCTh MHOKECTBA
MOIIHOCTH KOHTUHYYM CYCTHOMY MHOXCCTBY.

OrpaHrYeHHBIC 1 HEOTPAHUYCHHBIC ITOCIEA0BATEIFHOCTH. beckoHeUuHO OoJbIne 1 OECKOHEUHO
MaJIble ITOCIeI0BATEILHOCTU. 11X OCHOBHEBIE CBOMCTBA.

[TonsiTue cxopsmiencs mociaea0BaTeIbHOCTH. OCHOBHBIE TEOPEMBI O CXOISIIIIMXCS TTOCTIEI0BA-
TEIBHOCTAX (€IMHCTBEHHOCTH Mpe/eia, OTPaHUYCHHOCTh CXOIAIICHCS TOCAeI0BaTeIbHOCTH,
apru(MeTHIECKHE ONepariy Hajl CXOASIIUMUCS TOCIeI0BATEILHOCTIMHU).

[IpenenbHbIi IEpEX01 B HEPABEHCTBAaX. Teopema o npejaesie MOHOTOHHOM OTpaHUYEHHOM MOCIie-
noBaTenbHOCTU. Ynco e.

[TonsATHE NpenenbHO TOUKHU MOCIEA0BATEIBHOCTH. TeopeMa 0 CyIeCTBOBAHUH BEPXHETO U
HIDKHETO MPEJIETIOB y OTPAaHUYEHHOU MociaenoBaTenbHOCTH. Teopema bonbnano-Benepmrpacca.

HeoOxoaumoe 1 JocTaTOYHOE YCI0OBHE CXOAMMOCTH MOCIeA0BaTeIbHOCTH (KpuTepuit Korm).

JIBa onpeneneHus npeaeapHoro 3HaueHus pynknuu (mo 'eitne n mo Komm) u moka3aTenbCTBO
ux 3KkBHBajeHTHOCTH. Kputepuit Komu cymecTBoBaHus MpeaeabHOTO 3HAYCHUS () YHKITHH.

Apudmerndeckue onepanuu Haja GyHKIUSIMH, UMEIOIIMMU MIpeiefibHOe 3HaueHne. beckoHeuHo
Matble ¥ OecKOHeuHO Oospive (B TaHHOM Touke) QYHKIMK M IPHHIIUIIBI KX CPABHEHUS.

[TonsiTe HeMpepbIBHOCTU GYHKIIMU B TOUKE U Ha MHOKECTBE. Apr(pMeTHYECKUE onepanuu Haj
HenpepbIBHBIMU pyHKIMsAMU. Kitaccudukanus Touek pa3paiBa.



JlokayibHBIE CBOMCTBA HEMPEPBIBHBIX (QYHKITNH. HempepbhIBHOCTE CIIOXKHOM (DYHKITHH.
OOpatHas GyHKIHUA. Y CIOBHS HETIPEPHIBHOCTH MOHOTOHHBIX (DYHKIIMI 1 00paTHBIX () YHKITUN.
[Ipocreiimme 3neMeHTapHbIe QYHKIIUN U X OCHOBHBIC CBOMCTRBA.

3ameuarenbHbIe TIpeaeibl. [IpeenbHbIi mepexo/] B HEpaBeHCTBAX.

[IpoxoxxaeHue HenpeprIBHOW QYHKIIUK Yepe3 JII000e MPOMEKYTOUHOE 3HaUYCHHE.
OrpaHnueHHOCTh (DYHKIIMH, HETIPEPBIBHOW Ha cerMeHTe (riepBas Teopema Beliepiirpacca).

O noctmxeHnH (PyHKIIMEH, HEIPEPbIBHOM Ha CETMEHTE, CBOUX TOYHOM BEepXHEH U HUXKHEH Tpa-
Heil (Bropas Teopema BeliepmTpacca).

[TonsiTue paBHOMEPHOM HenpepblBHOCTH. Teopema Kanrtopa.
[TonsiTe npon3BoAHON U AU(HEepeHIHPYEMOCTH (PYHKIIUU B TOUKE.

[TpaBuna quddepeHmpoBaHms CYMMBI, IPOU3BEICHUS U YaCTHOTO JABYX (QYHKIIUH, CIIOXKHOU
byskimu 1 o6patHoit pyHKIMU. Dopmyisl TuddepeHIInpOBaHMs MPOCTEHIIINX IEMEHTAPHBIX
GyHKIIUH.

[epssiit nuddepennman pyuknun. MuBapuanTHOCTH ero popmel. Mcnonbs3zoBanue nuddepen-
1yasia JJs NpuOIMKEHHOTO BBIYUCICHUS IPUpPALIeHUS (YyHKIUH.

[TpousBoanbie u nuddepennnansl BRICIIMX TOpAaKoB, hopmyna Jlenonuna. {uddepennmpona-
Hue QYHKIUH, 3aJaHHON MTapaMeTPUICCKHU.

[Tonstue Bo3pactanus (yObIBaHMs) B TOUKE U JIOKAILHOTO 3KCTpeMyMa GyHKIHH. JlocTaTrounoe
yciioBue Bo3pacTanus (YObIBaHUS) B HEOOXOUMOE YCIOBHE IKCTpeMyMa TU(PPEpEeHITUPYEMOii B
JTaHHOU TOYKe (PYHKITHH.

Teopema o HyJe Mpou3BOAHOM (Teopema Poiiis) U ee reOMETPUUYSCKUI CMBICIT.

dopmyiia kKoHeUHBIX TpupamieHui (hopmyna Jlarpamxka). CinenctBus TeopeMsl Jlarpamka.
O06o6meHHast popmyna KoHeuHbIX puparneHuit (Gopmyia Komm).

PackpeiTue HeonpenenenHoctei (nmpasuia Jlomurans).

dopmyna Teitopa ¢ ocTaTOUHBIM WiIeHOM B 001iel popme (B popme [lnemunpxa-Pora).
Ocratounslii wieH B popmyne Teitnopa B popme Jlarpanka, Komm u [Teano. Ero onenka.

Pasnoxenne no popmyne Teitnopa-MaxknopeHa snemeHTapHbIx QyHkimii. [[pumeps! mpuoxe-
Hul popmynbl Teisiopa 11st TpUOIMKEHHBIX BHIYMCICHUN JIEMEHTApHBIX G YHKIUN U BhIUKCIIE-
HUS IIPEJETIOB.

[TonsTre mepBooOpa3HOI U HeompeaeIeHHOTo uHTerpaita ¢yHkuun. [Ipocreiimme cBolicTBa He-
OTpeZIeNIEeHHOT0 MHTerpana. Tabauia HeonpeJeIeHHbIX HHTErPajloB.

[TpocTeiinme METOIbI HHTEIPUPOBAHUS (3aMEHA IEPEMEHHOW, HHTETPUPOBAHUE TI0 YaCTAM).

HHTerpupyeMocTs B 3JIeMEHTapHBIX (QYHKIHAX Kllacca pallMoOHAIBHBIX qpo0eii (C BemecTBeHHbI-
MH KO3QPHUIUCHTAMHU).

HuTerpupyeMocTh B DJIEMEHTAPHBIX QYHKIUSAX APOOHO-TMHEHHBIX UPPALIMOHAIBHOCTEN U IPY-
THX KJIACCOB (PYHKITHI.



10.2. Cnucok sonpocos, evtnocumvtii na sx3amen( ul unu codepicanue mecmoes)
2 cemecmp.
1. Haxooicoenue mouex sxcmpemyma gpyuxyuu. JJocmamounvle yCiosus IKCmpemyma.

2. Buinyxknocms (60enymocms) epagpuxa @pynxyuu. Touxu nepecuda u 0ocmamoyHule ycio8us
nepezuoa.

3. Acumnmomeut epaguxa yuxkyuu. Obwas cxema uccied08anus 2paghuros GyHKyul.
4. [lonamue unmezpupyemocmu @yukyuu. Heobxooumvie ycnosus unmezpupyemocmu.
5. Ceoticmea sepxnux u HudxcHux cymm apoy.

6. Kpumepuit unmezpupyemocmu (no Pumany) ¢pynxyuu u eco cneocmesus. Ocnoenas iemma
Hapb6y.
7. Knaccol unmezpupyemvix @hyyHKyutl.

8. Csoticmsa onpedenennozo unmezpana. Qyenku unmezpanos, opmyivl cpeoneco 3Haye-
HUs.

9. Ocnosnas gbopMlea UuHmezcpajibHOocO0 UCHUCIEHUA. @OpMlebl 3AMEHDbI nepeMeHHOﬁ U UH-
mezcpupoeanusl no 4acmsim.

10. Hecobcmeennvie unmezpanvt. Kpumepuii cxooumocmu, npusnaxku cpaguerus. @opmynvl
3aMeHbl nepemMeHHOU U UHMEeSPUPOBAHUS NO YACTISM.

11. Abcontomuas u yciosnas cxooumocmsv HecobcmeeHHbX unmeepanod. Ilpusnaxk Abens-
Jlupuxe.

12. Ilousamue Onunvl kpugot. Popmynvl 01 8bIYUCTEHUSL ONUHBL 02U KDUBOL,

13. lonsmue xsadpupyemocmu (naowaou, mepvl Kopoana) niockoii ¢ueypol. I[lnowaos
KPUBOJIUHEUHOU mpaneyuu U KPUBOJIUHEHO20 CeKmopa.

14. O6wvem mena 6 npocmpancmae.

15. Muoowcecmea u nocredosamenvHocmu mouex N-mepHo2o npocmpancmeaa. Teopema bono-
yano-Betiepumpacca.

16. Ilonamue ¢hynxyuu N-nepemeHHbIX U ee NPeoeibHO20 3HAUEHUS.
17. Henpepwignocmo ¢hynxkyuu N-nepemenuvix. Ceoticmea Henpepul8HbIX PYHKYULL.

18. llonamue oughghepenyupyemocmu pynxyuu. Kacamenvnas niockocms K HOBEPXHOCHU.
Jlocmamounoe ycnosue ouggepenyupyemocmu.

19. Jlugppepenyuposanue cnoscnoii hynkyuu. Husapuanmuocmo gopmuvl nepsoz2o ougge-
peHyuana.

20. Ilpoussoonas no nanpasienuro. I paouenm.

21. Yacmuvie npoussoomnvie u ougpghepenyuanst gvicuiux nopsaoxkos. Teopemvi o paseHcmee
CMEUAHHBIX NPOU3BOOHDIX.

22. @opmyna Tetinopa onsa hynkyuu N-nepemerHulx.
23. Dxempemym @yHKyuu N-nepemeHHbIXx.

24. Teopembl 0 cywecmsosanuu u Oughpepenyupyemocmu Hesi8HO 3a0aHHOU QYHKYUU.



25. lonsamue 3asucumocmu @yukyuti. Pynxyuonarvrole mampuyst (mampuyvt Hxobu) u ux
POJIb NPU UCCIEO08AHUU 3ABUCUMOCIU DYHKYUILL.

26. Vcnosuwiii skcmpemym u Memoowvl €20 OMblCKAHUA.
27. l[lonamue yucnogoeo psoa. OcuosHuie ceoticmsa. Kpumepuii Kowu cxooumocmu psoa.

28. Psovl ¢ nonoscumenvHuimu yneHamu. Ipusuaxu cpaenenus. [lpusnaxu /larambepa, Ko-
wu.

29. Unmeepanvuoiii npusnax (Kowu-Maxnopena) cxooumocmu psoa. Ilpusnak Iaycca.

30. Abcontomno u ycnosno cxooswuecs psovi. Teopema Kowu o nepecmarnogke uienos abco-
JIIOMHO cxo0siuje2ocs psaoa. Ilo unennoe nepemuodicerue psoos.

31. Teopema (Pumana) o nepecmanogke 4ieHo8 YCI08HO CX00AUe20Cs psod.
32. 3uaxouepedyrowuecs paowl. Ilpusnax Jleiionuya. Ipusnax Abens-/{upuxne.

33. sotinvie psaovi. Ces13b O CXOOUMOCHBIO NOBMOPHBIX PAOOS.

Pa3zpabotunku

N.B. Caposuuuas, B.B. Tuxomupos, T.H. ®omenko, B.B. ®omuyen
[Ton penakuuen akagemuka B.A. Mibuna
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[Iporpamma o100peHa Ha 3aceaHun coBeTa
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