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1 Hesin 1 32124 0CBOEHMSI AUCUMILJIMHBI (MOXYJIs1)

Juctummaa « T€oprsi IPUHATUA PEIICHUN» UMeeT Lelbio chOpMUPOBaTh Y 00yUar0-
mxcst o0nenpoecCHOHANbHBIE KOMIIETEHIIUU B COOTBETCTBUU ¢ TpeboBanmsimu GI'OC BO mo
nanpasnennto noaroroku 6axamaspos 09.03.01 MHbopmMaTHKa U BBIYKMCIUTEIbHAS TEX-
HHUKa:

YK-1 «Cnoco6en OCYIIECTBIISITh TIOUCK, KPUTHIECKUH aHAJN3 U CHHTE3 WHPOPMALNH, IPUMCHATh CHCTEM-
HBII TOAXOJ AJsl PEIIEHHs MOCTABICHHBIX 331a9)) §

ITK-1 «CnocoGrocts BemonssTh HWHTETPALUIO TIPOTPAMMHBIX MOYJICi 1 KOMIIOHEHTOB H IIPOBEPATH pado-
TOCTIOCOOHOCTBH MPOTPAMMHOTO TIPOIYKTa)>

3agauu AUCHMUILINHBI:

® T[IOATOTOBUTH CIEIHAIMCTA K CAMOCTOSITEILHON NIEATEIHPHOCTH B YCIOBHSIX COBPEMEHHBIX

METOJIOB YIIPABJICHUS COLIMATLHBIMU U TPOU3BOJICTBEHHBIMU IIPOIECCAMH;

e chopMHpOBaTh y CTYACHTOB 3HAHUS O MAaTEMATHUYECKUX MOJIETISX CIOKHBIX CUCTEM U METO-

JlaX PalMOHATBHOTO TIOBEICHUS TIPH TPUHITHH PEIICHUH.

e CdopMupoBaTh 3HAHUS TEOPETUICCKUE OCHOBBI TCOPHUU MPUHATHS PEIICHUA U METOJIOB Pe-

IICHUS TPAKTUYECKUX 3a7a4;

® 3QJ0XKHUTHb y CTYJCHTOB OCHOBY JIs NAJbHEWUIIEr0 M3y4EeHHsS COBPEMEHHBIX METOJIOB IO-
CTPOCHMS, aHAIM3a ¥ YIPABICHUS CIIOXHBIMU CHCTeMaMU; (OPMHUPOBAHKME HABHIKOB peIlle-
HUSl MPAKTUYECKUX 3aj1ad.
O0bekTamu TPO(HECCHOHATILHOM ACSITEIFHOCTA B paMKax M3y4aeMOW JUCIUTLIIMHBI (MOTYJIS)
SIBJISIFOTCSL:
— Maremaruyeckoe u nporpammHoe obecneuenne DBM, pa3paboTka KOTOpbIX TpeOyeT
MPUMEHEHUST METOJIOB CHCTEMHOTO aHaju3a, YIPaBIICHUS, MOJICIUPOBAHUS, I Kade-
CTBEHHOTO MPOEKTUPOBAHUS, KOHCTPYUPOBAHHUS U IKCILTyaTaIl|H.

2 Mecto aucuuminnsl (moayJs) B ctpykrype OIIOII

Jucunruinia « Teopus NPUHATUS PELIEHUN» oTHOCUTCs K Gioky aucimmme 51.B.03
4acTU 00pa3oBaTeIbHOM IPOrpaMmbl, (popMUpyeMas ydacTHUKaMH 00pa30BaTENIbHBIX OTHOLICHUH.

JucnumninHa npenogaércs B 4 ceMecTpe, Ha 2 Kypce.

[TpucTynas K u3y4eHH o JUCHUILTHHBL « T €OpUs MPUHATHUS PEIICHUI», CTYIEHT UMEET
3HAHUA U HaBBIKY M0 AUCLIUILIMHAM:

— MeToasl onTUMHA3AIAU

— MareMaruueckuii aHaJIU3 U JIMHEWHAs anredpa

— CoBpeMEHHBIE KOMITBIOTEPHBIE TEXHOIOTMH B HAYKE



3 Ilnanupyemple pe3yJabTaThl 00y4eHHs 10 JUCHUILINHE (MO1YJII0)

dopMuUpyeMble KOMIIETEH-
107011

(k00 u Haumerosanue)

HNuaukaropsl
JMOCTHKeHUSI KOMIIeTeHI Ui
(k00 u popmynuposxa)

IL1anupyemble pe3yibTaThl
00y4eHH sl 10 AHCHUILIHHE
(Moxy.mo0)!

I[IK-1. CrocoOHOCTL BBINOJI-
HATh MHTETPAIUIO MPOTpaMM-
HBIX MOJyJIEM U KOMIIOHEHTOB
U TpoBepsTh paboTOCnocoO-
HOCTbh IIPOTPaMMHOTO MPOJIYK-
Ta

IIK-1.1: O6ocHOBaHHO BEIOH-
paeT MeTOIbI M CPEelICTBA
COOPKHM ¥ MHTETPaLlH IIPo-
I'PaMMHBIX MOJTyJIeH U KOMIIO-
HEHT MPOrpaMMHOro odecre-
YCHUSI; METOJOJIOTUN U TEXHO-
JIOTUH MPOCKTUPOBAHUS U HC-
10JIb30BaHus 0a3 JaHHBIX; TH-
MOBBIC peIICHUs, OMOINOTEKH
IIPOrpaMMHBIX MOJyJIEH, 111a0-
JIOHBI, KJ1ACChl 0OBEKTOB, HC-
MOJIb3yEMBIE NPU pa3paboTKe
¥ TECTUPOBAHHMH IIPOTrPAMM-
HBIX TIPOAYKTOB

OO60CHOBaHHO BBHIOMPAET U MPUMEHS-
€T Ha MPAKTUKE METOIbl MaTeMaTH-
YEeCKOT0 aHallu3a JUIsl PeIIeHMs 3a1a4
TEOPUU IPUHATHUS PEIICHUH.

I1K-1.2: Pa3pabaTbiBaeT u Te-
CTHpYET MPOTrPaAMMHBIN KOJT
Ipolelyp HHTErpaluu npo-
TpaMMHBIX MOJTYJIEH; TprMe-
HSIET METO/Ibl M CPEJICTBA
COOpPKH MOJTyJIE U KOMIIOHEHT
IPOTrpaMMHOT0 oOecrieueHus,
pa3paboOTKHU TpoLeyp s
pa3BepThIBAHUS POTPAMMHO-
ro odecre4eHust, MUrpaluu u
npeoOpa3oBaHus TaHHBIX, CO-
3JIaHHsI TPOTPAMMHBIX HHTEP-
deticon

OOoCcHOBaHHO BBIOMpPAET CPEACTBA U
METOJBI HCCIEOBAHNUS KOHKPETHBIX
cucreM. Co3aér mporpaMMHbIE MO-
IyJM peuieHus 3a7ad TPUHATHS pe-
LICHUH.

IT1K-1.3: UmeeTt HaBBIKK OOHA-
PY)KEHUS ¥ YCTPAHEHUS OIITH-
00K B paboTe MporpaMMHBIX
CHCTEM W CHUCTEM YTPABIICHHS
0asaMu TaHHBIX

YMeeTr ¥ ONEHUBAET pe3yJIbTaThl
UCTOJb30BaHUS  METOJIOB  TEOPUHU
TIPUHSATHS PEIICHUH

YMeeT aHau3upoBaTh aJIEKBATHOCTh
BBIYUCITUTEILHBIX PE3yJIbTATOB MO-
JeUPOBaHUsT  KOHKPETHOW  3ajad.
YMeer co3maBaTh IIPOrpamMM-
HBI KOJ; TECTUPOBaThb U BBO-
AUTb B OKCILIyaTalluilo IIpO-
TPaMMHBIN ITPOJIYKT

lMOl"yT (bopMmepOBan,csI B KaTCropusax «3HATb», KYMCTb», «BJIAACTh» WU «KUMETb HABBIKW).




®opmMupyeMble KOMIIETEH-
107011

(K00 u HaumeHoB8aHue)

HNuaukaropsbl
JOCTHKEHUS KOMITeTeHIU i
(k00 u popmyrupoexa)

Il1aHupyeMbIe pe3yIbTaThl
00yueHHs 10 AUCHUILIHHE
(Moy.110)°

YK-1. Cniocoben ocyiecTs-
JISATB ITOUCK, KPUTHYECKUI
aHAJIM3 U CUHTE3 UH(OpMAaIIUH,
MPUMEHSITh CUCTEMHBIN TIO/T-
XOJI JUTsl pelIeHUs TOCTaBJICH-
HBIX 3a]1a4

VK-1.1. Ananusupyer 3ajauy,
BBIICTISIE €€ 0a30BBIE COCTaB-
JISTOLIUE

VYK-1.2. Omnpenensger u pas-
X)upyer uHpopmaiuo, Tpedy-
eMYI0 JUISI PEIICHUsl IMOCTaB-
JICHHOH 3aJ1auu

VYK-1.3. OcyuecTBisieT Mouck
uHdopMalud UIA  pelIeHus
MOCTABJICHHOM 3a/1aud IO pa3-
JUYHBIM THIIaM 3alPOCOB

Hcnons3yer cpencrsa Marema-
TUYECKOT0 aHAJIN3a CI0KHBIX CH-
CTEM B 3a/1ayax PUHITHS pellie-
HUU

YMeeT BBIICIATh OCHOBHBIC
(aKkTOphl BIUSHUS HA ITOBE-
JICHHE CHCTEM B 33/1a4ax .
O060CHOBaHHO BHIOMpAET
BBIYHCITUTEILHBIC METOIbI
peaiM3anuyu MaTeMaTHye-
CKOTO peIICHHS 3a/1a4.

Pesynprar o0yuenus cpopmynupoBa ¢ yuetom npodeccnoHanbHbIx cranaapToB 06.003 « ApxutekTop mpo-

IPaMMHOTO 00eCTICUCHUSD

4 O0beM TUCHUILIMHBI (MOAYJIs1)

O06bemM TUCHUTUTMHBI (MOIYJIs1) COCTaBIsIET 4 3a4ETHBIX €UHUIIBI, BCceTo 144 akaneMuyecKux

qacCoB.

51 gaca cocraBisieT KOHTaKTHas paboTa 00ydaromerocs ¢ mpernoiaBaTesieM, B TOM YHCIIE:
— 4 9acoB — JIEKIIMOHHBIC 3aHATHUS;
— 8 4YacoB — MPaKTUYECKUE 3aHSATHSI.

122 gacoB cocTaBIIsSIET CaMOCTOSTEIbHAS pa60Ta 06yan01ueroc;1.

9 yacOB OTBOJIUTCS Ha MPOMEKYTOUHBIH KOHTPOJIb (KP1,Jk3amen).

2M01"yT (bopMmepOBan,csI B KaTCropusax «3HATb», KYMCTb», «BJIAACTh» WU «KUMETb HABBIKW).




5 Copep:xkanue TUCHUIIHHBI (MOIYJIA)

3aounas popma o0OyueHust

B TOM YHCJIE:
CamocrosTens-
Bcero Konraktnas pabota (paboTa BO B3aUMOJICHCTBUY C IIPEIIOIABATEIIEM ) Has paboTta
HaumeHnoBanue pa3zienoB u Tem
(akamem. oOyuatomierocs
JTUCIUILIAHBL (MOJTYJIs1)
4achl) [IpakTHueckue
Jlabopatop-
Jlexumm (cemuHaApCKUe) Bcero
HBIE 3aHATUS
3aHSTHS
4 cemecTp /2 Kypc (vKazamwv HydicHoe)

Paznen 1 3anmaua npuHATHS pele-

HUW. MHOrokpuTepuajlbHble MOJIE-

JIY IpUHATHUA pelneHuid. [Ipunsarue 6 2 4 6 40
PELIECHHI B YCIOBUAX ONPEACICHHO-

CTH

Paznen2  Ilpunsatue pemeHuii B

ycinoBHsX HeonpeaenéHHoctu. Cere- 6 2 4 6 40
BBIE MOJIETTH

Pabora Haj KypcoBoii 42 42
[IpomexxyTouHas aTTectarfusi: 9

— Dk3ameH, Kypcosast'
Hroro 3a cemectp / Kypc 144 4 8 12 122
Ne Pa3- | Haumenoeanue pas-
Cooepircanue pazoenos
dena dena

1 3anavya NpuUHATHUS pe- [TocranoBka 3aaun npuHATHUS petieHni. KputepruaabHbIN S3bIK OMKMcaHus BbIOOpa. DopMalilbHbIE MOJIENN

meHuii. MHorokpure-
pHUaJIbHBIE MOJIEIHU

3a/1a4M MPUHATHS pereHnid. OJHOKpUTepUaIbHbIi 1 MHOTOKPUTEPHANbHBINA BbIOOP. DYHKIIMH BbIOOpa. 3aa-
Ya MPUHATHS pEIIeHUH KaK 3a/1aua BRIYUCICHHsI SKcTpeMyMa. HeoOxoaumble U JOCTaTOUHBIE YCIOBHUS DKC-




IIPUHATUSA PELICHUMN.
[IpunsiTue penieHuii B
YCIIOBUSIX OIIPENIEIIECH-
HOCTH

TpeMyMa sl QYHKIUU OAHOM U HECKOJBKUX IIEpEMEHHBIX. [ 1afKue 3a/1aun ¢ OrpaHUYeHUSMHU B BUJIE pa-
BeHCTB. Metoa MHoxkuTenei Jlarpanxka. Heo6xonumsble 1 10cTaTOUYHbIE YCIOBHSI SKCTpEMyMa. AJITOPUTM Me-
Toja MHOKUTenel Jlarpamka. Merox mrpadubsix GyHKIMA. [ 1agkue 3a1a4n ¢ OrpaHUYEHUSIME B BUIE pa-
BEHCTB U HepaBeHCTB. [Ipunnun Jlarpanxka. Heo6xonumble 1 JOCTaTOUHBIE YCIOBUS IKCTpEMyMa. AJITOPUTM
Meroza. Beimmykiioe nporpammuposanue. Teopema Kyna-Takkepa.

[IpunsTue penienuii B
YCIIOBUSIX HEOIIpEe-
néunoctu. CeTeBbie
MOJIENH

3ajaua NPUHATHS PELICHUH B YCIOBUAX KOHQuIMKTA. [IpeMeT u OCHOBHBIE OHATUS TEOPUU UTP. AHTarOHU-
CTHYecKHe MaTpuuHble urpsl. Cmemanubie crparerud. I'paduyeckoe pemenue urp suaa (2x N) u (Nx2). Pe-
menue urp Buaa (MxN) ¢ moMoIipio TMHEHHOTO porpaMMmupoBanus. PaBHoBecus Hoama. Heantaronucruue-
CKHe MaTpuuHble urpel. Kputepun BbI00pa ONTUMAIbHBIX CTPATETU I UTP C HEHYJIEBOU cyMMoi. OnTu-
MasibHOCTh 110 Ilappera. Beenenue B Teopuro rpagoB. OcHOBHbIE OHATHUS Teopuu rpados. 3asaqa o KpaTt-
yaifiieM nytu. Asnroputm [eiikerpsl. CBeeHNE 3a/1a4 O KpaT4ailleM IyTH K TpaHCIOPTHOM 3a/1aue. 3a1adya
0 MaKCHUMaJIbHOM IIOTOKE. 3a/1adya 0 MUHUMAJIbHOM OCTOBE




6 IlepeyeHb y4eOHO-MeTOAUYECKOT0 00ecneyeHNsl 110 JUCIUILIHHE (MOIYJII0)
Jnst obecriedeHus pean3anny IporpaMMBbl AUCUUILUIMHBL (MOAYIIs) pa3paboTaHbl:

— METOJMNYECKUE MATEpUAIIbl K IPAKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM;

— METOAMYECKHE MaTepHallbl [0 OPTaHU3aLUU CAMOCTOSTEIBHON pabOThl 00YYaIOLIIXCS;

— METOJMYECKME MaTEpUaJIbl 10 OPraHU3aALNN U3yUEHUS! JUCLUIUIMHBI (MOAYJIs) C IPUMEHEHHU-
€M 3JIEKTPOHHOr0 00yUYeHHsl, JMCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUI;

— METOAMYECKHE PEeKOMEHJALMU Ul 00y4aroluXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10-
POBBSI U1 UHBAJIUJOB 10 OCBOEHMIO MPOTrpaMMbl AUCLMILIUHBI (MOIYJIS);

— MeToAMYecKoe 00ecredeHre MHHOBAIIMOHHBIX (DOPM YUEOHBIX 3aHATUH U MIPOH.

Meroanueckre MaTepHaibl O JUCHUILTHHE (MOAYIII0) M 00pa3oBaTebHOI IporpamMMe B Iie-
JIOM TIpeCTaBJICHBI HAa O()UIIHAIEHOM caiiTe 00pazoBaTenbHON opranu3anu (pasaen «CpeneHus 0o
obpa3oBaTenbHON opranuzanumn» — Oopasosanue — OOpa3oBaTesbHbIE IPOTPAMMBI).

7 ®oHABI OLIEHOYHBIX CPEACTB MO AUCHUILINHE (MOIYJII0)

JIns arrecTanuy 00yJaroXcsi HA COOTBETCTBHE MX IMEPCOHANBHBIX JOCTHKESHUH MMO3TAITHBIM
TpeOOBaHUSAM 00pa30BaATEIHHON MPOTPAMMBI 110 TUCIUIUIMHE (MOIYIIO) pa3paboTaHbl (HOHIBI OIe-
HOYHBIX CPEACTB, MO3BOJIIONINE OLIEHUTH PE3yJbTaTbl OOy4eHUs (3HAHUs, YMEHUS, HAaBBIKH) U
copmupoBaHHbIe (POpMHUPYEMBIEC) KOMIIETCHIINH.

OTH (QoHABI BKIIOYAIOT TEOPETUYECKHUE BOIPOCHI, TUIIOBBIE NPAKTHUECKUE 3aJaHMsl, KOH-
TPOJIbHBIE pabOTHI, TOMAIITHHE PabOThI, TECTH U MHBIE OLIEHOYHBIE MaTEPHAJIbl, UCIIOIb3yeMble TIPU
MPOBEICHUH MTPOIEIYP TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTaLlUH.

@DOH/IBI OIICHOYHBIX CPE/ICTB MPEACTABICHBI B PUIOKEHNUU K pabodel mporpaMme.

[Tpu HEoOX0IMMOCTH 0Oy4aroLIHecs C OrPaHUYECHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS U HHBA-
TUIBI 00€CTIeUNBAIOTCS OLICHOYHBIMU MaTepHrajiaMu B (hopMax, alalTHPOBAHHBIX K OTPaHHYCHHSIM
UX 3JI0pOBbsI U BOCIIPUATUS UHPOPMALIUU:

JUist Ut ¢ HapyIICHUSIMH 3pEHHS:

— B Ie4YaTHOM hopMe yBeIMUEHHBIM HIPUPTOM,

— B (hopme AIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.

Jist U1l ¢ HapyIICHUSIMH CITyXa:

— B Ie4atHo# dopme,

— B (OopMe DIIEKTPOHHOTO JIOKYMEHTA.

Jlnist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENIBHOTO anmapara:

— B medatHo# dopwme,

— B (OopMe AIIEKTPOHHOTO JOKYMEHTA,

— B (hopme aynuodaiina.



8 PecypcHoe o0ecnieueHnue
Ilepeyennb JuTEepaTypsl

Ocnoenasn yueonaa tumepamypa
. Habarosa /I.C. MatemaTtndeckue U HHCTPYMEHTAIbHbIE METO/IbI TOJICPKKU MPUHATHS pEIIeHUH : YUeOHUK M MPaKTUKyM Jjs OakanaBpuara u
maructparypsl / [I.C. Ha6atosa. - M. : FOpaiir, 2019. - 292 c. : un. - (bakanasp u maructp. Axkagemuueckuii kypc). - ISBN 978-5-534-02699-3
Ha6arosa, JI. C. MatemMaTiuueckue U MHCTPYMEHTAJIbHBIC METOJIbI MOMJACPKKH MPUHATHS PEIICHUN : y4eOHMK M mpakTukyM s By3os / [, C.
Hab6aroBa. — Mocksa : M3natenscTBo FOpaiit, 2023. — 292 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-02699-3. — TekcT : 37E€KTPOHHBIN
/I O6pazoBarenbHas tatdpopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/511200 (mara obpamenus: 17.04.2023).
. ArrtetkoB, A. B. Meronbl ontuMuzanuu : yuebnoe nocooue / A. B. Atretkos, B. C. 3apy6un, A. H. KanarnukoB. — Mocksa : PUOP : UTHOPA-
M, 2023. — 270 ¢. — (Bsicmee oopa3oBanue: bakanaspuar). — DOI: https://doi.org/10.12737/11456. - ISBN 978-5-369-01037-2. - TekcT : anek-
tpoHHbIit. - URL: https://znanium.com/catalog/product/1930702 (nata obpamenus: 18.04.2023). — Pexxum gocTymna: mo moArmucke.
. Joporos, B. I'. BBefeare B METOBI U aNTOPUTMBI IPUHATHUS pelIeHui . yaeoHoe mocobue / B.I'. Jloporos, 51.0. Temiosa ; mox pexa. JI.I'. Tarapu-
HOM. — Mocksa : DOPYM : UH®PA-M, 2022. — 240 c. — (Bsicuee oOpazoBanue). - ISBN 978-5-8199-0486-2. - Tekct : anekrponHsIil. - URL:
https://znanium.com/catalog/product/1841773 (nara obpamenus: 08.04.2023). — Pexxum ocTyna: Mo MOIITUCKE.
Jlonoanumensvnan yueonas ntumepamypa

. Jlememiko, b. 1O. Teopus urp u uccnegopanue onepanuii / Jlememko b.1O. - HoBocubupck :HI'TY, 2013. - 167 c.: ISBN 978-5-7782-2198-7. -
Tekcr : anextponHsiid. - URL: https://znanium.com/catalog/product/558878 (nata obpamenus: 18.04.2023). — Pexxum goctyra: 1Mo moArnucKe.
. I'yces, B.B. Iloarotoska u oopmiienue KypcoBbix paboT no aucuuiuivbe "Teopust npunsaTus pemeHuit” : meronundeckoe nocodue / B. B. I'yces,
M. I1. Actadsesa. - M. : IIpomereii, 2013. - 30(2)c.
. Hoppep, I'. A. Teopust npunstus pemenuii : yae6Hoe nocodue / I'. A. loppep ; Cubupckuii rocy1apcTBEeHHBIH TEXHOJIOTHYECKUNH YHUBEPCUTET. —
Kpacnosipck : Cubupckuit rocyrapcTBeHHbIN TexHomornueckuii yausepcuteT (Cubl'TY), 2013. — 180 c. : ui., Tabim., cxeM. — Pexum goctymna: mo
noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=428854 (nata obpamenus: 18.04.2023). — bubnuorp. B kH. — TeKCT : 3eKTpOH-
HBIH.
. MatemaTnueckue MeTO/Ibl CHCTEMHOTO aHaIM3a U TEOpHsl IPUHATHUS pelieHuit: Yueb.-metoany. nocobue/ loopeinun B.H., Yepemucuna E.H., by-
nsikoBa M.A., bernara B.B. - JlyOna: MexxayHap. yH-T npupo/ibl, oomiectBa u yenoBeka "Jlyona", 2002. - 54 c.: .
. CnBmxkos, O. A. IIpakTHKyM 1O MeTOJaM ONTUMM3anuu : yuyeOHoe nocodue / O.A. CapmxkkoB. — Mocksa : By3osckuii yue6Huk : UHOPA-M,

2022. — 200 c. + J[lom. wMarepuansl [OnekTpoHHBIM pecypc]. - ISBN 978-5-9558-0372-2. - Tekcr : osnextponnsmi. - URL:
https://znanium.com/catalog/product/1852206 (nara obpamenus: 08.04.2023). — Pexxum gocTyna: 1o rnojamnucke.
e Ilepuoanyeckue M31aHusA
. Bectnuk MockoBckoro ynusepcuteta. Cepust 15. BeruucnurensHas MaTeMaTHKa U KUOSpHETHKA: HAYyYHBIN KypHai / Yupeaurtenb: MOCKOBCKHMA
rocyapcTBeHHbI yHuBepcuTeT — M.: M3narensctBo MockoBckoro yHuBepcuteTa — JKypHan ocHoBaH B 1977 rony. — IlonHble 351€eKTpOHHBIE BEp-
CHHM CTaTel JKypHasa JOCTYIIHBI Ha caiiTe Hay4HOH anekrponHoi 6ubnuoreku «eLIBRARY.RUy:: https://elibrary.ru/contents.asp?titleid=8373
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https://biblioclub.ru/index.php?page=book&id=428854
https://dlib.eastview.com/browse/publication/9166/udb/890
https://ru.wikipedia.org/wiki/Московский_государственный_университет
https://ru.wikipedia.org/wiki/Московский_государственный_университет
https://elibrary.ru/contents.asp?titleid=8373

Nk W=

—

JIuCKpeTHBIN aHaau3 M UCCIICIOBAHKE ONepalluii: HaydHbId xypHaT / Yupenutenu Cudbupckoe otnenenue PAH, MuctutyT matematuku um. C.JI.
Cob6oneBa CO PAH., ru. pen. B.JI. Bepecnes. - Kypnan ocuoBan B 1994 rony [lonHbie 35IeKTpOHHBIE BEPCHH CTaTel KypHaIa JOCTYITHBI Ha caii-
Te Hay4HOU dekTpoHHor oubmotekn «eLIBRARY.RU»: https://elibrary.ru/title about.asp?id=25528

[Tporpammubie poayKThl U cucteMsl / yupenutenun: MHUUITY (r.Mocksa), ria.penakuus MEXIyHapoaHOTo xypHana «I[Ipobmemsl Teopun u
npakTuku ynpasierus» (r. Mocksa), 3A0 HUU «llentpnporpammcuctem» (r. TBeps); mi. pen. C.B. EmenbsnoB. — Teeps.: HUU «llenTpmpo-
rpammcuctem». JKypHan ocHoBaH B 1995 roay. IlosHble 37eKTpOHHBIE BEPCUU CTaTel JKypHaJla TOCTYIHBI Ha caiiTe HaAy4YHOW 3JIEKTPOHHOI OHO-
muoteku «eLIBRARY.RU»: https://elibrary.ru/contents.asp?titleid=9834; Caiit xxypHajila WWw.SWSys.ru

NudopmannoHHbIe TEXHOJIOTHH U BBIYUCIUTEIBHBIE CUCTEMBI / YupenuTtenb DenepalibHOE TOCYyIapCTBEHHOE yupexkaeHue "denepaibHblil uccie-
nosarenbckuit neHTp "HMHbopmaTtuka u ynpasnenue" PAH"; rn. pen. C.B. EmenssanoB, - M.: ®enepanbHoe rocyaapcTBeHHOe yupexaeHnue "de-
JepaidbHBIA HccaenoBaTebekuii eHTp "HMHdpopmatuka u ynpasienue" PAH". Tox ocHoBanust 1995 r. TlonHbIe 3EKTPOHHBIC BEPCUU CTATCH
’KypHasa JOCTYIIHBI Ha caiiTe HayyHOH 31eKTpoHHOM 6nbanoTekn «eLIBRARY.RU»: hitps:/elibrary.ru/contents.asp?titleid=8746

e [lepeuens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHUKAUUOHHOM ceTu « AUHTepHET»
Inekmpouno-oudauOmeunvie cucmemsvl u 63l OAHHBIX
OBbC «Znanium.comy: http://znanium.com/
OBC «Jlanby»: https://e.lanbook.com/
OBC «Opaiit»: https://urait.ru/
OBbC «YHuBepcuterckas Oubnuoreka onnaitn»: http://biblioclub.ru/
Hayunas snekrponnas 6ubnuorexa (PYHOB) «eLIBRARY.RU»: http://elibrary.ru
Harnmonanwshas anexkrponnas 6ubnuoreka (HIbB): http://H36.pd/
ba3bl qanHbIX poccuiickux xypHanoB komnanuu «EastView»: https://dlib.eastview.com/
Hayunvle nouckoevie cucmemut
Math-Net.Ru - coBpemeHHast ”HQpOpMaIMOHHAs! CUCTEMA, ITPEIOCTABIIAIONIAs POCCUHCKUM U 3apyOexHbIM MaTeMaTHKaM Pa3InyHble BOZMOKHOCTH
MOKUCKa HHPOPMALIMU O MaTeMaTUYecKo ku3HU B Poccuu — http://www.mathnet.ru/
Google Scholar - momckoBasi cucteMa 1o HayYHOU JUTEparype. BKiroyaeT cTaThi KPYITHBIX HAYYHBIX U3aTEIbCTB, APXUBBI IPETIPHHTOB, ITyOIIH-
Kalliu Ha caiiTaX YHMBEPCUTETOB, HAYUYHBIX OOILECTB U APYTUX HAy4YHBIX opranuzamuii https://scholar.google.ru/
SciGuide - HABUTaTOP 1o 3apyOeKHBIM Hay4YHbIM AEKTPOHHBIM pecypcam OTKPBITOTO JOCTyTIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
ArXiv.org - Hay4HO-IIOMCKOBasl CUCTEMa, CIELMATU3UPYETCS B 00JACTIX: KOMIIBIOTEPHBIX HAyK, acTpO(U3UKH, (GU3UKU, MaTEMATHUKH, KBAHTOBOI
6uosioruu. http://arxiv.org/
Ilpogpeccuonanwvnuie pecypcot cemu « Unmepnem»
OtkpeiToe obpazoBanue https://openedu.ru/
O6pazoBatenpHBIN MaTemMaTrdeckuii cailt EXPonenta.ru http://exponenta.ru/default.asp
Maremaruueckuii cailt Math.ru http://math.ru/lib/
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http://elibrary.ru/contents.asp?titleid=25528
https://elibrary.ru/title_about.asp?id=25528
https://elibrary.ru/contents.asp?titleid=9834
http://www.swsys.ru/
https://elibrary.ru/contents.asp?titleid=8746
http://znanium.com/
https://e.lanbook.com/
https://urait.ru/
http://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://www.mathnet.ru/
http://www.mathnet.ru/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://arxiv.org/
http://arxiv.org/
https://openedu.ru/
http://exponenta.ru/default.asp
http://exponenta.ru/default.asp
http://math.ru/
http://math.ru/lib/

Caiitr PAH UucTuTyT BhuncnutenpHOM MaTtemMaTuky. http://www.inm.ras.ru/

[Tpoextr Ununmatusnoro Hapomunoro ®ponra O6pazoBanus - MHDO-mpoekr. [lkona nporpammupoBanus CodingCraft: http://codingcraft.ru/.
[Topran Life-prog: http://life-prog.ru/.

OpenNet: www.opennet.ru.

AJNTOPUTMBI, METOIBI, TIporpamMMBl: algolist.manual.ru.

XN

Heo0xoaquMoe maTepuaibHO-TEXHUYECKOE o0eclevyeHne

[TpoBeneHue MPAKTUYCSCKUX3AHITAN MO TUCIMIUIMHE MPEIoaracT UCIOIb30BAaHUE CICIMATH3UPOBAHHBIX ayJUTOPUN, OCHAIIEHHBIX MEPCO-
HaJTBHBIMU KOMIIBIOTEPAMHU, O0BETMHEHHBIMHE B JIOKAIBHYIO CETh M UMEIOIITUX JOCTYT K pecypcam riaodanbHON cetr IHTepHEeT.
J1is1 BBITTOJTHEHMSI 3aJJaHUI CAaMOCTOSITEIIbHOW TOJrOTOBKK 00yYaroIuecss 00eCIeurnBatoTCs IUTEPATyPOi, a TaKKe B ONMPEICIEHHOM TOPSIIKEe
MOTYT MOJIy9aTh JOCTYI K HHPOPMAIIMOHHEIM pecypcam MHTepHeTa.
Kommerorepnsiit knacc (15 I1K): o6opyaoBanue B COOCTBEHHOCTH.

[Tporpammuoe oOecrieueHue:
e Scilab (.cBobomHas MUIIEH3US, KO JOCTYIIA HE TpeOyeTCs)

e LibreOffice (cBoO0 HAS TUIIEH3MS, KO JOCTYIIAa HE TpeOyeTcs)

OOyyaronyecs M3 YMCIIa MHBAIMUJIOB U JIMI C OFPaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbsSl MOTYT HMCIOJIb30BaTh CHENUAIN3HUPOBAHHOE MPO-
rpaMMHOE U MaTepHalIbHO-TEXHUYECKOe oOecrieueHue:

— oOyyaromuecs ¢ HapyLIEeHUSIMH OIIOPHO-ABUTaTENIbHOIO anmapaTra Ipu HE0OXOAUMOCTH MOTYT HCIIOJIb30BaTh a/lallTUBHBIE TEXHUYECKUE CPEJl-
CTBa: CHEIHAIBLHO 000PY0BaHHBIE XKOUCTHKH, YBETMUEHHBIE BBIHOCHBIE KHOMKH, KJIABHATYPhI ¢ OOJBIIMMHU KIaBUIIAMH.

— oOyyaromuecs ¢ OrpaHUYEHUSIMU 110 3PEHUI0 MOTYT IPOCIYIIAaTh JOCTYHNHBIA ayAuoMaTepuai WK MPOYUTAaTh TEKCThI, YBEIUYUB MIPUPT Ha
9KpaHe MOHMTOpA KOMIIbIOTepa. PekoMeHayeTcs MCIOJIb30BaTh AKPAHHYIO JIYMY U JIpyrHe BH3YyalbHble BCIIOMOTaTeIbHbIE CPEACTBA, YTOObI
M3MEHUTH HIPUPT TEKCTa, MEXKCTPOUHBIA HHTEPBAJI, CHHXPOHU3AIMIO C PEYbIO U T.JI., MPOrpaMMbl SKPaHHOTO JTOCTyNa (CKpUHPHUAEPHI ISl IPO-
YTEHUS TEKCTOBOM MH(OPMAIIUHN Yepe3 CHHTE3UPOBAHHYIO Pedb) W/WUJM BKIIOUUTH (DYHKIIMIO «IKPAHHOTO JUKTOPA» Ha MEPCOHATBHOM KOMITb-
1oTepe ¢ onepanuoHHoi cuctemort Windows 7, 8, 10.

— oOyuaromuecsi ¢ OrpaHUYEHUSIMH TI0 CIIyXy MOTYT BOCIIOJIb30BaThCsl KOMITBIOTEPHOM ayAMOTapHUTYPOW MpPU MPOCITYIIMBAHUM HEOOXOIUMOMN
uH(pOpMallMU U MOPTATUBHOM MHIYKIIMOHHOM cucteMoit cepun « UCTOK».

[Tpu HEOOX0MMOCTH OOyYaIOIIMECs C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U MHBAJIUABI 00E€CIIEUNBAIOTCS MEYaTHBIMUA U (WJIM) DJIeK-
TPOHHBIMH 00pa30BaTeNbHBIMU pecypcamu (00pa3oBareabHasi Iporpamma, yueOHble mocoous u Ap.) B (hopMax, aIaliTUPOBAHHBIX K OTPAHUYEHUSM HX
3JI0POBbSI U BOCIIPUATHUS HHPOPMALIUH:

Jlnis a1 ¢ HapyIIEHUsIMU 3pEHHUSL:
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http://codingcraft.ru/
http://life-prog.ru/
http://www.opennet.ru/
http://algolist.manual.ru/

B IICUATHON ()OpME YBEITUUYCHHBIM IIPUPTOM,
B (hopMe IIEKTPOHHOTO JJOKYMEHTA,

B (popme aynuodaiina.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

B [1Ie4aTHOU opme,

B (hopMe NIEKTPOHHOTO JOKYMEHTA.

I[J'ISI JIiI ¢ HApYICHUAMU OIIOPHO-ABUI'AaTCIIBHOI'O allrapara:

B IIEYaTHOH (opme,
B ()OpMe IEKTPOHHOTO JOKYMEHTa,
B (hopme ayuodaiina.
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IIpunoxenue k padoyeii mporpaMmme IUCHUILIMHBI

(I)OHI[LI OLICHOYHbLIX CPEACTB

B pesynbrare ocBoeHUs MporpaMMbl MarucTpatrypsl o HampapiieHuio oaArotoBku 27.04.03 «CucrteMHbIN aHAIU3 U YNPABICHUE» C yUYETOM
HAMpPaBJIEHHOCTH MAarucTepcKou mporpammbl — «MHPOpMAIIMOHHBIE TEXHOIOTUU B (PU3UYECKUX YCTAHOBKAX» BBIMYCKHHK JOJKEH 00J1aJaTh CIeqyto-
[IUMHU KOMITETCHIIUSIMU:

HpO(beCCI/IOHaJ'IBHHe KOMIICTCHILIUH:

YK-1 «Crocoten OCYIIECTBIIATh IOUCK, KPUTUUECKUII aHANIU3 U CUHTE3 HH(OPMAIUK, IPUMEHATh CHCTEMHBIH OAX0/ IJIs PEIICHUS IIOCTaBICHHBIX 3a1au)
ITK-1 «CnocoGHOCTS BBIIOIHATS MHTETPALMIO IPOTPAMMHBIX MOJIYJIEH U KOMIIOHEHTOB M IIPOBEPATH PabOTOCIIOCOOHOCTH HPOrPAMMHOIO
MPOAYKTa»

Onucanue nokasarejied u KPUTEPHUEB OLICHUBAHUA KOMHeTEHHHﬁ, a TAKKE IIIKAJ OICHUBaAHNUA

YK-1 «Cnoco6en ocymecTBJIsiTh NOUCK, KPUTHYECKHI AHAJIM3 M CMHTE3 HHPOPMALMH, IPUMEHATH CHCTEMHBIH MOAXO0/ ISl pelleHust
MOCTABJICEHHBIX 3aa4»
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NHIUKATOP JOCTHIKE- KPUTEPUU OLIEHUBAHUSA
HUSA HIKAJIA oueHUBaHUSA
KOMIIETEHIIUN ) 5 3 4 5
(K01 ¥ HAUMEHOBAHUE)
He 3naer wnm cnabo
Y 10BNIETBOPUTENHHO
3HAeT, KakK aHalu3u- Xoporo 3HaeT, Kak aHa- | JleMoHCcTpupyeT cBOOO-
OBaTh 3aJayy, Bblle SHACT, KaK AHATMSUPO™ | s oBars 3ajady, Bbl- | HO€ U yBEpEHHOE 3HAHUE
VK-1.1. Ananusupyer 3agauy, p Y BaTh 3ajJlayy, BBIACIISS p Y yBep ’
OtcyrcTBUE asist ee 0a3oBBIE CO- Jensisi ee 0a30Bble CO- | KAK aHAJIM3UPOBATh 3a]a-
BbIIENSASl €€ 0a30BbIE COCTaB- . ec 0az0Bbl€ COCTAaBIIfA-
. 3HAHUU CTaBJISAIOIILE. fomHe CTaBJISIIOIIINE. 4y, BbIIETSAS ee 0a3oBbIe
Jonyckaer  MHOXe- Honyckaer otaenbHble | cocTaBisiomue. He no-
Homyckaer aocraTou-
CTBEHHbBIC rpyobie HerpyOble OMIMOKH. MyCKaeT OMIHOOK.
HO CepbE3HBIEC OIIHUOKH.
OIHUOKHU
E€MOHCTPHUPYET o-
He 3naer wnm cnabo A PUpYeT YA JemoHCTpHpYyeT — XOpo-
BJICTBOPHUTEIILHBIN . o
3HAET, KaK OIpPEeeIsiTh . IIMA  YpOBEHb 3HaHWM, | [[eMOHCTpUpyeT  BBICO-
ypOBEHb 3HAHM, Kak . o
U PaHXKUPOBaTh WH- KaK OMpEeNeNaTh U paH- | KW ypoBeHb 3HAHUIA,
VK-1.2. Onpenensier U paHxu- ONpEEIATh U PaHXKHU-
¢dopmanuto, Tpedye- KHUPOBATh uHboOpMa- | Kak ONpeAeNsiTh U paH-
pyer wuHpopmanuto, Tpedye- | OTCyTCTBUE poBaTh HWH(MOpPMAILIHIO,
N MYyIO JUIS  pelieHus nuio, Tpebyemyr s | )KUpoBaTh HH(pOpMaINIo,
MYIO ISl peICHUs MOCTaBJICH- | 3HAHUH . TpeOyemyro Uil perie- .
. MIOCTaBJIEHHOM 3a/1auu . pELIeHHs MTOCTABICHHOW | TpeOyeMyro sl pelIeHHUs
HOM 3a1aun HUSl TOCTaBJICHHOM 3a- .
JlomyckaeT ~ MHOXe- 3amaun. [lomyckaeT oOT- | MOCTaBIEHHOW  3a/layH.
nauyu. Jlomyckaer nao-
CTBEHHBIE rpyOsbie JISINGISE HerpyOsie | He nomyckaer ommoboK.
CTaTOYHO  CEphE3HbIE
OILIIMOKHU. OIINOKH.
OIHUOKH.
He 3naer wim cnab6o | JlemoHcTpupyer yno-
A pPHpYy . y JleMoHCTpHUpYET  XOpO-
3HaeT, KaK OCYIIECTB- | BICTBOPUTEIHHBIN 9 -
. WA YpOBEHb 3HaHWH, | [leMOHCTpUpYEeT  BBICO-
TSTh MOUCK WH(GOpMa- | ypOBEHb 3HAHHM, Kak . o
KaK OTpEeNeNaTh U paH- | KW ypoBEeHb 3HAHUIA,
VK-1.3. OcymiecTBisieT MOUCK AN I pEUIeHUs T0- | ONPENEATh U PaHKU-
. KHUPOBATH uHpOpMa- | KaK ONpeAeATh U pPaH-
uH(popManuu A petieHus mno- | OTcyTcTBue CTaBJICHHOM 3aJ1auul 10 | poBaTh HH(POPMAIHIO,
. . uio, TpebyemMyr i | )KUpoBaTh HH(OpMAIHIO,
CTaBJICHHOM 3aJauu MO Pa3yiny- | 3HAaHUUN Pa3TUIHBIM TUTIaM | TpeOyeMyro JUTs pere- .
. pellIeHus] MOCTaBIEHHON | TpeOyeMyto Ui peleHus
HBIM TUTIAM 3aIIPOCOB 3aIrpoCoB. HUs TIOCTaBJICHHOHN 3a- .
3amaun. [lomyckaeT OT- | MOCTaBIEHHOW  3a/ayH.
Homyckaer  MHOXe- | 1auu. JlomyckaeT mdo-
JININGISE HerpyOsie | He momyckaer ommoboK.
CTBEHHBIC rpyOble | CTATOYHO  CEepbe3HBIE
OIIINOKH.
OLIMOKHU. OLIMOKH.
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IIK-1. Crioco0HOCTb BBINOJHATH, HHTEIPALMIO MPOTPAMMHBIX MOIYJIeid U KOMIIOHEHTOB U NMPOBEPATH PadoTOCIOCOOHOCTH NMPOTrPAMM-

HOT0 MPOAYKTA

WHAUKATOP TOCTHXE- KPUTEPUHU OLIEHUBAHUSA
HUA IIKAJIA oneHuBanus
KOMIIETEHLIUA ) 5 3 4
(K01 1 HAMMEHOBAaHUE) 5
[TK-1.1: O60ocHOBaHHO BHIOU- He 3naer wnm cnabo
paeTr MeToIbl U cpesicTBa cOOp- 3HaeT, Kak: OOOCHO-
Y 10BIETBOPUTEILHO
KU U UHTETPaIMH IPOTrPaMM- BaHHO BHIOMpaTh Me- AHACT. KAK OGOCHOBAL Xopomo  3HaeT, Kak | JlemoHcTpupyeT cB0o6OI-
HBIX MOJyJIel 1 KOMIIOHEHT TOIBI M CpPEICTBa ’ 000CHOBAHHO BBIOMPATH | HOE U YBEPEHHOE 3HAHUE,
HO BBIOMpATh METOMBI U
IPOrPaMMHOTO 0OECTICYEHUS; cOOpKH M MHTETpaluu CpenCTBA COOPKH 1 HI METOJbI U  CpelcTBa | Kak 0OOCHOBAaHHO BBHIOH-
METOJI0JIOTUU U TEXHOJIOTUU MPOrpaMMHBIX MOJY- TEF - np OrDAMM COOpPKM M MHTETpalluy | paThb METOJbl U CPEACTBA
MPOEKTUPOBAHUS U UCTIOIB30- meili U KOMIIOHEHT HLDIZ MO nel“f HpKOM MPOrpaMMHBIX MOJYJEH | COOpKM ¥ HHTErpaluu
BaHus 0a3 JaHHBIX; TUIIOBbIE porpaMMHoro ooec- HOHEHT nyor aMMHoro | I KOMIOHEHT  mpo- | MPOrpaMMHBIX MoJlyJIel
peleHus, OuGINOTEeKH Npo- MIEYECHUsI; METOM0JIO- O6CCHC‘ICI—II)I/I5I'p MeTO0 rpaMMHOro  ofecrede- | U KOMIIOHEHT MpOorpamMm-
IrPaMMHBIX MOJlyJIEH, 11a0JI0HBI, TMM U TEXHOJOTUHU ’ HUS; METOJOJIOTMM U | HOro oOecreyeHus; Me-
JOTUM M TEXHOJIOTHU
KJIacChl 0OBEKTOB, UCTIONb3Ye- IIPOEKTUPOBAHMUSI 0| eKTHPOBAHMS 1 pce | TEXHOIOTHH IPOSKTHPO- | TONOJOTHH  TEXHOIOMUH
MbI€ IIpH pa3zpaboTke u Tectu- | OTCyTCTBUE UCIIONIb30BaHusA  0a3 nlg HBSOB:HI/ISI Gas mam BaHUS M UCIOJIb30BAaHUS | IPOCKTUPOBAHUS M UC-
POBaHUU MIPOTPaMMHBIX TPO- 3HaHUI JTAHHBIX; TUNOBBIE | o oBBE Delle 0a3 JaHHBIX; THUIOBBIC | MOJIb30BaHUA 0a3 JaH-
JYKTOB pelieHus, OubIMoTeKn ’ P pemieHus, ONOIUOTEKH | HBIX; THUIIOBBIE PELIEHUS,
HUsl, OUOJIMOTEKHU TPO- .
MPOrpaMMHBIX MOJIY- . | IporpaMMHBIX MOJYJIeH, | OMOITUOTEKH MPOTrpaMM-
. TPAMMHBIX  MOZYJIEH, .
JIeH, IIabJIOHBI, Kiac- mabJIOHBI, KJIacChl 00B- | HBIX MOAYJIEH, MIa0I0HbI,
11abI0HBbI, KJIACChI
Cbl OOBEKTOB, UCIIOJIb- eKTOB,  HCIIOJIb3yeMble | KJIacChl OOBEKTOB, HC-
00BEKTOB, HCIOJIb3ye-
3yeMble TIpH paspa- npu pa3paboTKe U Te- | MoJb3yeMble IpHU paspa-
MbI€ TIpU pa3paboTKe U
00TKE ¥ TECTUPOBAHUU CTUPOBAaHUHU TMPOTpPaMM- | OOTKE U TECTHUPOBAHHUH
MPOTPAMMHBIX  TIpo- | o POBAHHH PO x OJIYKTOB MPOTPaMMHBIX  MPOAYK
porp p TPaMMHBIX TTPOTYKTOB. poay i porp POy
TYKTOB. JHonyckaer oraensHble | TOB. He pgomyckaer ommu-
[omnyckaer pocraTod-
JlomyckaeT ~ MHOXe- HerpyObIe OIIHMOKH. OOK.
HO CEpbE3HBIE ONTHOKHU.
CTBEHHbBIE rpyOsbie
OIHUOKHU
[1K-1.2: Pa3pabarsiBaeT u Te- OTCVTCTBIe He 3naer wiu cnab6o | Jlemonctpupyer yno- | JlemoHncTpupyer xopo- | JleMOHCTpUpyeT  BBICO-
CTUPYET MPOTPaMMHBIN KO 3H211—¥I/II71 3HAET, KaK pa3pabarbl- | BICTBOPHUTEIbHBIN WA YpOBEHb 3HAHWM, | KHH  YPOBEHb 3HAHUU
MpoLIeIyp UHTETPAIUH IPO- BaTh W TECTHPOBATh | YDOBCHbh 3HAHMI, KakK | KaK pa3padaTbiBaTh U | pa3pabaThiBaThb M TECTH-
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IPaMMHBIX MOJYJICH; IPUMEHSI-
€T METO/Ibl ¥ CPEJICTBA COOPKHU
MOJYJIEW U KOMIIOHEHT PO-
IpaMMHOro o0ecrie4eHus, pas-
paboOTKH MpoLeayp A pa3Bep-
TBIBaHUS POTrPAMMHOI0 00ec-
NIeYEHHsI, MUTPAIUU U ITPEe0d-
pa30BaHUs IaHHBIX, CO3/IaHUS
POTPaMMHBIX HHTEP(]EHcoB

IIPOrpaMMHBII KOJ
MpOLEYp UHTErpauu
MPOrPaMMHBIX MOJY-
JIe; TPUMEHSITh Me-
TOIBI M CpPEICTBA
cCOOpKH MOIyJIeH W
KOMITOHEHT po-
rpaMMHOro obecreue-
HUs, pa3paboTKU Ipo-
ueayp A pa3BepThI-
BaHHUS TIPOrPAMMHOTO
o0ecrieueHus, MUrpa-
UMM U Tpeodpa3oBa-
HUS JaHHBIX, CO3Ja-
HUS IPOrPaMMHBIX
HHTEP(DEHCOB.
Honyckaer
CTBEHHBIE
OLIMOKH.

MHOKe-
rpyobie

pa3zpabareiBaTh W Te-
CTHpOBaTh IPOrpamMM-
HBIW KOJ MMPOLEIypP UH-
Terpalyuyd  MporpamMm-
HBIX MOJYJEH; IpUMeE-
HATb METOJBl M Cpej-
cTBa COOpKH MOyJiei
U KOMIIOHEHT Ipo-
rpaMMHOro ooOecmeue-
HUs, pa3pabOTKHU Ipo-
Heayp Uisl pa3BepThl-
BaHUs IPOrPAMMHOIO
o0OecrieyeHus, MHUTpa-
LUK ¥ [IpeoOpa3oBaHus

JaHHBbIX, CcO31aHuA
IPOTPaMMHBIX HHTEp-
¢etico..  [lomyckaer

JIOCTaTOYHO CEPhE3HBIC
OIINOKH.

TECTUPOBATh MPOTPaMM-
HBIM KOJ Mpolenyp HH-
Terpanyu MporpaMMHBIX
MOJyJel;  IPHUMEHATH
METOJIbI M CpEJICTBa
cOOpKH MOJyJIel U KOM-
MOHEHT MPOTPAMMHOIO
obecrieuenus, pazpadboT-
KM TIpOLEIyp JUIsl pas-
BEPTHIBAHUS TPOTPAMM-
HOro OOECICUCHMS, MHU-
rpaiuu U npeodpa3oBa-
HUS JIaHHBIX, CO3JAHHUS
MPOrpaMMHBIX  HHTEp-
¢eticoB. JlomyckaeTr oT-
JIEJIbHBIE HerpyOble
OIITNOKH.

poBartb IIPOrpaMMHBIN
KOJl TpOLEAyp HHTEerpa-
UM TPOTPAMMHBIX MO-
ayIneil; IpUMEHSATh METO-
Ibl U CpEeACTBAa COOPKH
MOJyJned M KOMIIOHEHT
nporpaMMHOro  obecrme-
4yeHusl, pa3paboTKu Mpo-
Heayp Ais pa3BepThIBa-
HUS IPOrPaMMHOTO
o0ecrieyeHusi, MHUTPaLuu
U TpeoOpa3oBaHHs JaH-
HBIX, CO3JaHHs  TIpO-
IpaMMHBIX HHTEPQEHCcoB.
He nonyckaer omuo6oxk.
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[Tpu 6amIbHO-PEUTHHTOBOM CHCTEME BCE 3HAHUS, YMEHUS M HaBBIKH, TpUOOpeTaeMble CTy-
J€HTaMH B pe3yJIbTaTe U3yUeHUs AUCLUIUIMHBI, OLEHUBAIOTCS B Oaax.

Ornenka kauecTBa pabOThI B PEUTHHIOBON CHCTEME SIBJISICTCS HAKOMIUTEIILHOW U HCIIOJB3Y-
eTcs JJ1s OLlEHUBAHMs CUCTEMHON pabOThI CTYZEHTOB B TE€YEHUE BCErO IIepuoia 00y4eHusl.

4 kypc, 7 cemecTp (32a4€T C OLIEHKOI)

Ilo wroram paboTBl B CEMECTpe CTYJIEHT MOXET NOJIY4YUTh MakcuMaibHO 70 Oaos.
Hrorosoit popmoii koutposs Bo Il cemectpe siBisiercss Ik3ameH. Ha sk3amMeHe CTYAGHT MOXeET
HaOpath MakcumanbHO 30 OGamtoB. B teuenue Il cemecTpa cTyneHT MoXeT 3apaboTaTh Oauibl 3a
CJICYIOIINE BUJIBI pabOT:

Ne Buy paboTs CymmMa OajuioB
1 PaboTta Ha IPaKTUYECKUX 3aHATHIX 35
2 IToaroToBKa K yCTHOMY ONPOCY 10
3 IToaroToBKa K YCTHOMY ONPOCY 10
4 AynuTopHble 3aHATHS (IOCEIIeHHe) 15
HToro: 70

Ecnu k MOMEHTY OKOHUAHUS ceMecTpa cTyaeHT HabupaeT oT 51 1o 70 6amioB, TO OH MOITY-
YaeT JIOMYCK K IK3aMEHY.
CooTBeTcTBHE PEUTUHIOBBIX 0AJIOB M aKaIEMUYECKUX OIIEHOK

OO6mrast cymma 6aJIoB 3a CeMecTp

UtoroBas oneHka
(c y4eToM OIIEHKH Ha 3K3aMeHE)

86-100 OTaN4YHO
71-85 Xoporo
61-70 Y 10OBIETBOPUTENIHHO

B TOM YHCIIE:
61-70 | Bo3MOXHOCTb [TOJIy4EHHS aBTOMATHUECKON OLEHKH «YIOBJIE-
TBOPHUTEIHHO»

51-60 ToJIbKO IONYCK K 3K3aMEHY

0-50 HeynoBneTBopuTeNbHO (CTYIEHT HE OMYIIEH K SK3aMeHY)

['paduk BBIMOJHEHUS] CAMOCTOSITENILHBIX Pa0OT CTyIeHTaMH B 4 cemecTpe
Buast padot Henenn yuebHoro mporecca
1 2 3
YO 2.1 B3 33 B3
Y022 B3 33

B3 — Brigaua 3amanus
33 — 3ammTa 3agaHus

[Iporienypa omEeHWBaHUS pPE3YNbTaTOB OOYYECHHS HMHBAIHMIOB W JIUI] C OTPaHHYCHHBIMH
BO3MOXXKHOCTSIMU 3/I0OPOBbSl IO JMCLUIUIMHE IpeaycMaTpuBaeT NpeAocTaBleHUue HH(pOpMalUu B
¢dbopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM HX 30POBBS U BOCIIPHUSITHS HHPOPMAITHH:

— B IeyarHoi ¢opme,
— B TIeYaTHOH ¢opMe yBEITHMUYEHHBIM LIPUPTOM,
— B (hopMe IIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIIA TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTA

o0yyJarommxcsl.
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TunoBsle 3aJaHUsA WM HWHBbIE MAaTepHAJbl, HeOOX0AMMBbIE /51 OLEHKH Pe3yJbTAaTOB 00yue-
HUSl, XapaKTePU3YIOLUX 3Tanbl (JOPMUPOBAHUSA KOMIIETEHIIMA U (MJIM) JJIs1 UTOTOBOI0 KOH-
TPOJisl ¢(pOPMHPOBAHHOCTH KOMIIETEHLIMH.
BapuaHThl NpakTHYeCKUX 3aJaHUI
1. HaiiTu 1 ncciaenoBaTh 3KCTpeMyM (pyHKIMI
1. be3zycnoBHas onTUMHU3aLHUs.

1.1 f(x)=2x"—ax’ +a,x — extr

1.2 f(x,y) = ax*> +by* +cxy +dx + ey — extr

2. YCiioBHAsI ONITUMU3AIHS C OTPAaHUYCHUSIMH B BUJIC PABCHCTB
f(x,y)=ax’ +by’ +cxy +dx +ey —> extr

x—2y=3

3. VcnoBHas ONTUMH3AIINS C OTPAaHMUYCHHUSIMU B BUJIC HCPABCHCTB.
f(x,y)=ax’ +by’ +cxy +dx+ey —> extr

x—y<2

x+y=20

2. 3ajaum B ycJOBHUSIX HeonpeaeaéHHOCTH
1. Ol'lpeI[eJ'll/ITb BCPXHKOI0 1 HUKHIOK0 IEHY MTI'PBI 1 HAJTHYHUE CEAJIOBBIX TOYEK

6 1 2 3 -4

4 2 -3 -1 2

5 4 7 4 8

-3 -3 3 -4 7

5 4 10 4 6
2. Fpa([mqecml PCIIUTDL UTPY B CMEHIAHHBIX CTPAaTerusix

1 3 7 10

9 4 6 2

3. OnpeneJuTh rAapaHTHPOBAHHBIE BHIMTPLILIH ABYX HTPOKOB OMMATPHUYHOMH MIPHI.

ITocTpOUTDH NEPEroBOPHOE MHOKECTBO UTPHI.

1 4
5 2
-3 4
8 2
3. 3agauu Ha rpagax
1. Haiitn Hankpatuaiimuit myts u3 y3ma (1) B y3en (16)

Haiiti octoB rpada
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8.
9.

10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27
28

Crnmcok TeopeTuYecKuX BONPOCOB

ITocranoBka 3aaun npuHATHS peuieHuil. KputepuanbHblil 361K ONKMCaHus BEIOOpA.

Onucanue BbIOOpa Ha A3bIKE OMHAPHBIX OTHOIICHUH.

@opMabHbBIE MOJEIH 331a4U IIPUHATHUS PEILICHUMN.

OnHOKpUTEpHATIBHBIA U MHOTOKPUTEPUATBHBIN BBIOOp. DPYHKIIMK BHIOOpA.

MeTo1bl MHOTOKPUTEPUATIBHON ONTUMU3aMU. MaKCUMHUHHBIE CTPATETUU.

3anaya Ge3yciioBHOM omTumu3anuu. HeoOXoauMble M JOCTATOYHBIE YCIOBHUS 3KCTpEeMyma
(GYHKIMU OJJHOM epEeMEHHOM.

HeoOxonumble M JOCTaTOYHBIE YCIIOBUSL SKCTpEeMyMa (YHKIIMM HECKOJIBKHX IE€PEMEHHBIX.
I'papuent pynkuu n marpuna ['ecce.

Meton MHOUTEINEH JIarpanika Jjisi OrpaHUYeHU B BUJIE PABEHCTB.

Merton MHOXkHUTENEH JIarpanika 11 OrpaHUYeHUi B BUAE HepaBeHCTB. Y cioBrue Kyna—Takepa.
[IpenmMer u ocHOBHBIE IOHATUS Teopuu Urp. Kiaccubukauus urp.

MaTtpuuHble UTpbl IBYX JIMI] C HYJIEBOH cyMMoi. “MakcumunHas” u “MuHuMakcHas™ cTpaTe-
TUH.

Pemenne MaTpuuHO# Urpbl B UUCTHIX cTpaTerusx. CemyioBasi TOUKa UTPHL.

Cwmemannsle crpateruu. I'padudeckuii crnoco0 pemieHust urpsbl [2x2] ¢ HyJIeBOH CyMMOH.
CaenieHue 3a/1a4uu HAXOKJEHUS CMEIIAHHOW CTpaTeruu K 3ajaye JUHEHHOro mporpaMMupoBa-
HUSL.

OcHoBHasl TeopeMa TEOPUHU UT'P CO CMEIIAHHBIMU CTPATErHsIMHU.

Urpel 1ByX JUI] ¢ HEHYJIEBOI cyMMOii ( OMMaTpUYHBIE UTPHI).

HexkoonepatusHas urpa. Y cioBue paBHoBecus 1o Hamry.

I'padmueckuii cnocod pernieHus HEKOONIEPATUBHON UTPHI C HEHYJIEBOM CyMMOM.
KoonepatusHas urpa nByx jimn. Ileperosopnoe mHoxkectBo Ilapero.

OnTuMasnbHbIE CTPATETUU B YCIOBUSX HEONPEAECTEHHOCTH.

Kpurepuu Bbibopa ontumansHbix crpateruii (Bansaa, I'ypsuna, Casuxka u Jlannaca).

Br16op cTpaTeruii npu HaIM4uK BEPOSTHOCTHOM HH(pOpMAIIHH.

OcHOBHBbIE IOHATHUS TEOPUU IpadoB.

3azaya 0 KpaTyaiiieM Iy TH.

Anroput™m JlefKCTpHI.

Caenenue 3a7a4u 0 KpaT4alIleM IyTH K TPAHCIIOPTHOM 3a1aye.

. 3amaya 0 MaKCHUMAaJIbHOM IIOTOKE.

. 3ajaya 0 MUHUMaJIbHOM OCTOBE
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el N i

Tembl KypcoBbIX padoT

Tembl KypcoBoil pabGoThl MOryT OBITH KaK TEOPETHUECKOW, TaKk M NPaKTHYECKOM
HampaBlIeHHOCTH. B paborax  NpakTUYEeCKOH  HANpPaBICHHOCTH  CTYJEHT  MOJXKET
IIPOJEMOHCTPUPOBaTh CBOM HABBIKM BJIAJEHUS TEOPETUYECKUM MAaTEpPUAIOM IPEIMETHOU
00JIacTH TUCHMIUIMHEL. B KadecTBe TeM KypCOBBIX padOT MOTYT OBITH CIEAYIOLIHE:
MHOrokpuTepralbHbIE MOACIN IPUHATUSA PEIIEHUI B YCIOBUAX ONPENEICHHOCTH
[IpuHsATHE pElIeHN B YCIOBUAX HEONIPEIEICHHOCTH
MHorocTauifHbIe 3a]a41 TPUHATHUS PEIICHUN.
MeTo1b1 MHOTOKPUTEPUAIBHOTO BEIOOpA HA OCHOBE JIOTIOJIHUTENFHON HH(DOpMAITIH
IToxoopAMHATHBIE CTPATErMM KOHEYUHOMEPHOU ONTUMU3ALUU
I'panueHTHBIE CTpaTeruu KOHEYHOMEPHON ONTUMHU3ALINH.
OKCIepTHBIE CUCTEMBI IIPUHATUS PELIECHUM.
MeTopl morcKa SKCTpeMyMa st PYHKIHUNA OJJHOM IepeMeHHON
I'panuenTHBIE METO/IbI O€3YCIIOBHON ONTUMM3ALINY.
. Meroas! yciioBHOM onTuMu3anui. KoHEYHOMEpPHBIE TIaJKUe 3aa4u ¢ PaBEHCTBAMHU
. Metonpl ycioBHOUM ontumusauuu. KoHeyHOMEpHBIE Iajkue 3aJadd ¢ PaBEHCTBAMU U
HEpPAaBEHCTBAMU
. AHTarOHUCTUYECKHUE UTPBI JBYX JIMI
. HeanTaronuctudeckue urpsl AByX JIUI]

21



		2026-06-08T10:00:23+0300
	Евсиков Александр Александрович
	я подтверждаю этот документ своей удостоверяющей подписью




