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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

1.1|popMupoBaHrEe CUCTEMHOTO MBILIUICHHS, HABBIKOB IIPUMEHEHHSI 00YYaIOIMMHUCS CUCTEMHOTO MOIX0a 1 00IIeH aganTanuu
K pabote co c1abo CTPYKTYPUPOBAHHBIMH U CHUIIBHO CBSI3aHHBIMH OOBEKTaMHU.

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OGPA3OBATEJIbHOM ITPOT'PAMMBI

Llukx (paszern) OIT: [B1.B.09

3. KOMIIETEHL[Y OBYYAIOIIETOCSsl, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMS AUCLIUTLTAHBI
(MOJY.JIs)

ITK-2 Crioco6eH NpoeKTupoBaTh NpOrpaMMHOE 00eCIIeUeHUE

ITK-2.2 [TpuMeHsieT METO/IbI ¥ CPEICTBA MPOSKTUPOBAHKS MPOrPAMMHOT0 00ECIICUCHUsI, CTPYKTYP JTaHHBIX, 0a3 JaHHbIX,
MIPOrPaMMHBIX UHTEP(EHCOB

06.001. ITpodeccuonanpvusplii crangapt "[IPOCPAMMMUCT", yrBep:xaéHHbIIi NpuKa3oM MuHHCTEPCTBA TPYIa H COUMAIBHOI
3amuThl Poccuniicko ®enepanun ot 18 Hosaops 2013 r. N 6791 (3apernctpupoBan MunucrepersoM roctunuu Poccniickoit
®@enepanun 18 nexadps 2013 r., perucrpanuonssiii N 30635)

[IK-2. D. Pa3paboTka TpeOOBaHHii ¥ IPOSKTUPOBAHUE MTPOTPAMMHOI0 00ECIICUEHHS
D/03.6 TIpoekTupoBaHue MPOrPAMMHOTO 00ECIICUCHUS

B pe3yiabTaTe ocBOeHHS TMCHUILINHBI (MOIYJIs1) 00y4Yalomuiics 10JKeH

3.1|13uaTn:

3.1.1|ocHOBHEIE 3aa4yy CUCTEMHOI'O aHaJin3a ; METOAbI J€KOMIIO3UIUHN CJIOKHBIX CUCTEM; METOAbl CTPYKTYPHOT'O aHaIn3a U
CHHTE3a; OC-HOBHBIC ITOKA3aTCIIN U KPUTCPUN OLICHKH 3(1)(1)€KTI/IBHOCTI/I pa6OTLI CJIOXKHBIX CUCTEM, MCTOJbI
KOJIMYECCTBCHHOI'O U KAYECCTBCHHOI'O OLICHUBAHUA CUCTEM, STaIlbl d)opManmauMn NPUKIIATHBIX 3a/la4 C UCIIOJIb30BAHUEM
CHUCTCMHOI'0 IIOAX0aa U METOAOB MaTEMAaTHYCCKO-T'O MOACIIMPOBAHHUA.

3.2|Ymerh:

3.2.1 IMPUMCHSATH CHCTEMHBIN nmoaxoa U MaTeMaTU4CCKUE MCTO/IbI B q)OpMaJ'II/BaHI/II/I peuieHus NpuKIaaHbIX 3a1a4.

3.3|Baanersn:

3.3.1|{npumMenenns 6a30BOro HHCTPYMEHTAPHSI CUCTEMHOTO aHAJIN3a JUIS PEISHHS TEOPETUISCKHUX U MPAaKTHIECKUX 3a/]1a4;

4. CTPYKTYPA U COIEP)KAHHME JUCIUAIIIMHBI (MOLY.JIST)

Kon HaumenoBanue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
| saHATHS Kvnc

Paznen 1. Ilpenmert, oOCHOBHBIE 321a4H U MOHSITUSI CHCTEMHOI0 aHAJIN3A.

11 Cucrema, nojacucTema, CJIOKHas cucreMa, kiaaccuukanus cucteM. OopMel 4 2
npeacrasieHus cucteM. CroricTBa cucteM. O01ast TEOpHsI CHCTEM, CUCTEMHBIN
NOJIXOJT M CUCTEMHBIH aHanmu3. CBsI3b CHCTEMHOTO aHaJIM3a C IPYTUMH HAyKaMHu.
Hcnone3yembie Moeni. MeTomoiorust MoaeupoBanus cucteM. CIoXKHbIC
cuctemsl. /Jlex/

1.2 HcTeMa, MOJICKCTeMa, CIIOXKHAS CHCTeMa, Kiacchukanus cucteM. GopMbl 4 2
npencrasieHus cucreM. CoiictBa cucreM. /IIp/

1.3 IpuHIUIEL MOACTHPOBaHUS. MOJIEITUPOBAHIE KAK METO.[ HAYYHOTO ITO3HAHHS. 4 2
O6mas cxema nporecca MoaearpoBanus. Ponb kiaccudukanuu cucreM B
BBIOOpE METOIOB MOZCIUPOBaHHs. METOIbI X MOJEIH TCOPHU CHCTEM; X
kiaccudukanus. /Jlex/

1.4 MeTobl U MOJIEIIH TEOPUHU CUCTEM; UX Kinaccuduranus. /TIp/ 4 2

Pa3z[e.11 2. le/IHlIl/ll'll)l ACKOMIO3UIIUM CUCTEM U arperupoBaHusl Npu
PECUICHUHA CJI0KHBIX 3a1a4.

2.1 Knaccuduxkarus cucteM 1o crocody mpeodpa3oBaHus BXOIHBIX BO3ICHCTBUN. 4 2
JIeKOMIO3HUIHSI CUCTEM, IPUHIUIIBLI JeKkoMo3uiun. [loacucrema, MoTy b,
9JIEMEHT. AHAJIM3 U CHHTE3 KaK OCHOBHBIE METOJIbI HCCIICIOBAHUS CUCTEM.

2.2 Knaccuduxanus cucrem mo cnoco0y npeoOpa3oBaHUs BXOIHBIX BO3/ICHCTBUH. 4 4
JIeKOMITO3U-1{Hsl CHCTEM, IPUHIIMIIBI AeKOMITo3ulny. [lojcucrema, MOIyIb,
9JIEMEHT. AHAIIU3 M CHHTE3 KaK OCHOBHBIC METO/IbI HcclieoBanus cuctem. /IIp/

Paznen 3. Ontumuzanus GpyHKINH HECKOJbKHUX MepeMeHHbIX

3.1 IIpobnema onTuMu3auK QYHKIIMH HECKOJIBKUX MIEPEMEHHBIX. ['palueHTHBIC 4 2
ornrumuzanuu. /Jlex/

3.2 I'paguentHsie onTumusaiuu. /TIp/ 4 2




3.3

3anaua nmuHerHoro nporpammuposanus (3J111). [Inax, nomycTumslii miaH,
ontumainbHblil wiaH. ['papuueckoe pernenune 3JII1. Tpancnoprras 3axava (T3).
/Jlex/

3.4

3anaua nuHelHoro nporpammuposanus (3JII1). [Tnax, nomycTumslii miaH,
ontuMalbHbIi miaH. /TIp/
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I'pauueckoe pemenue 3JII1. /TIp/

3.6

TpaucnoprHas 3anava (T3). /TIp/

Paznen 4. Teopust BbIOOpa U NPMHATHSA PellleHU.

4.1

[Tpobnema BBIOOPA ONITUMAJIBHBIX pelieHHd. MHOXeCTBO JJOMYCTHMBIX PELICHHH,
kputepuii 3pdexruBHOCTH (11eTeBast GYHKIUS) perieHus. BeIOOp B yCIOBHAX
ONPENENEHHOCTH, PUCKA U CYIIECTBEHHON Heonpenen€éHHocTH. Monenu u
METOJIBI, HCTIONb3YEeMBbIE B Iporecce MpUHATHS pemeHnid. Knaccudukamum
MoJIeJIeil 1 METOJI0B, UCIIONIb3YEMBIX B IIPOIIECCE aHAIN3a CUTYallMii, HOJArOTOBKE
Y IpUHATUY perneHnid. [locTaHoBKa 3a1a4i MPUHATHS pEIICHUN. Y YaCTHUKH
IIPOLIECCOB NPUHATUA pemieHuil. /JIex/

4.2

ITpoGiema BrIOOpA ONITUMATBHBIX pelieHui. MHOXKECTBO TOMYCTUMbIX PEIICHUH,
kputepuii 3pdexruBHOCTH (11eTeBast GYHKIUS) peuieHus. BEIOOp B yCIOBHSAX
OnpeeNEHHOCTH, PUCKA U CYIIECTBEHHOU HeonpenenéHHocTH. /TIp/

4.3

Kiaccudukarmm Mozeneii 1 METOI0B, HCIIOIB3yEMBIX B IIPOLIECCE aHAIn3a
CHUTYaIHi, MOJrOTOBKE U MPUHATHHU pemieHuid. [locTaHOBKa 3a1a4i MPUHSTHSI
pewenunid. /TIp/

Paznen 5. [IpunsTHe pelieHUii B yCI0BHSIX HeOMpeIeJeHHOCTH U pUCKa.

5.1

Hcnone3yeMble MOAXO0/bI, MOJICTH M MeTO 16l CTPYKTypH3anus IpoOIeMHOIT
cuTyaruyi. MeTozp! BEIOOpa B YCIOBHSX HeonpeeaeHHocTH. [TocTaHoBKa
MHOTOKPUTEPHAIBHBIX 3a/1a4. [IpUHATHE PEIICHUI B yCIOBUIX
MHOTOKPUTEpHATLHOCTH. MeTox neansHoit Touku. Belaenenue riaBHoro
KPUTEpUs ¥ CBEACHUE 3a/1a4M BHIOOpA K 3a/1a4e MaTEeMaTHIECKOTO
IporpaMMupoBaHus. MeToJ ocien0BaTeNbHbIX yCTYHOK. /JIex/

5.2

Mertonp! BEIOOpa B yCIOBUSX HeonpenenaeHHocTy. IlocTaHoBKa
MHOT'OKpPHTEpHUAJbHBIX 3a/1a4. [IpuHsiTHE pElIeHni B yCIOBUAX
MHOTOKPHUTEpUATIbHOCTH. MeTo uaeansHoi Touku. /Tlp/

5.3

Brigenenue riaaBHOrO KPUTEPUsl U CBEICHHE 3ajaul BBIOOpa K 3a1aue

MaTeMaTHYeCcKOro MporpaMMupoBaHis. MeTo]] ocieqoBaTeNbHbIX yeTymok. /T1p/

Pa3znen 6. MeToabl NPUHATHSA PelIeHUi B MPOOJIeMHBIX CHTYaIUsIX.

6.1

[MpuHiyn MmakcuMuHA (TapaHTHPOBAHHOTO pe3yJibTara). [IpuHIMN onTUMU3Ma.
Ipunnun ['ypeuna (komOuHUpoBaHHkIi). [TpuHIun CoBumka (MaKCUMAIbHOTO
coxanenus) /Jlex/

6.2

IMpuHnun MakcuMuHa (TapaHTUPOBAHHOTO pe3ynbTara). [IpuHIun onTUMHU3Ma.
Mp/

6.3

Mpunnun 'ypeuna (komOuHrpoBanuslif). [Tpuniun Cauaxka (MaKCUMaIbHOTO
coxanenus) /TIp/

Pa3gen 7. Teopust MaccoBOro 06c/1y;KuBaHus.

7.1

Bunsl cuctem maccoBoro oociyxuBanus (CMO). DddexrusHocts CMO.
MapKkoBCKHe [IETTH COCTOSHHUIT C IUCKPETHEIM BpeMeHeM. [lepexoaHsie
BEPOATHOCTU. BepoATHOCTH COCTOSHUM AMCKPETHOM 1ienu. MapKoBCKHUe Lenu
COCTOSTHHMIT C HETIPEPHIBHEIM BpeMeHeM. [1II0THOCTB BEpOsSTHOCTH Hepexoa.
BeposiTHOCTH cocTOsIHMI HenpepbIBHOM 1ieny. /JIex/

7.2

Bunsl cuctem maccoBoro oociyxuBanus (CMO). DddexrusHocts CMO.
MapKOBCKHeE LIEITH COCTOSIHUI C TUCKPETHBIM BpemeHeM. /IIp/

7.3

[epexoaHbIe BEPOSTHOCTH. BeposITHOCTH cOCTOSTHHMN qUCKpeTHOH tem. /TIp/

7.4

MapkoBcKHe LIEH COCTOSHUN ¢ HenpepbIBHBIM BpeMeHeM. [linoTHocTh
BEpPOATHOCTH Iepexoa. BeposTHOCTH cocTosHMIT HenpepbiBHOI rem. /I1p/

Pa3nen 8. CamocTosiTesibHast paboTa

8.1

Ionroroska k nexuusim /Cp/

8.2

IMonroroBka Kk npakTudeckuM 3austusm /Cp/
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8.3 [TonroroBka x 3auety /Cp/ 4 8,75

Pa3nen 9. KoHTakTHBIE Yachl HA aTTECTALMIO

9.1 3aver /KA/ 4 0,25

5. OHEHOYHBIE MATEPHUAJIbI

O1eHOYHBIE MaTepUalIbl JUTS IPOBEICHHUS TPOMEXKYTOUHOH aTTecTalliy 00yJaloIIXCs IPUBEICHBI B IPYIIOKEHUH K paboueit
MIporpaMMe TUCIUTUINHBIL.

DopMBI U BUIBI TEKYIIET0 KOHTPOJIA [0 TUCHUILTHHE (MOYJIIO ), BUABI 3aIaHN, KpUTEPUH UX OLEHUBAHUS, pacupeiesieHe 0aIoB 1Mo
BUJIaM TEKYILIEro KOHTPOJIS pa3padaThIBalOTCs MPEroiaBaTeseM AUCHUILIMHBI ¢ YIeTOM ee Celn(UKU U JOBOISATCS 10 CBEICHHUS
00yJaromuxcs Ha IEpPBOM yu4eOHOM 3aHSITHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IPENOAaBaTeNIeM JUCIUIUIMHBI (MOIYJIs), KaK IIPaBUIIO, C UCIIOJIb30BaHUEM
OUOC unu myTeM NpOBEPKH MUCHbMEHHBIX Pa0d0T, MPEyCMOTPEHHBIX pa00OYHMH NMPOrpaMMaMH TUCHIUIUINH B PAMKaX KOHTAKTHOM
paboThl ¥ CaMOCTOSITENBbHON PabOTHI 00ydatommxcs. J{i1st GUKCUpOBaHUS pe3yIbTaTOB TEKYIIETO KOHTPOJISI MOXKET HCIIOJIb30BAThHCS
BUOC.

6. YYAEBHO-METOAUYECKOE 1 HH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas Jutepartypa

6.1.1. OcHoBHast TUTEpPaTypa

ABTOPBI, COCTaBUTEIHN 3ariaBue Uznartensc D11. agpec
TBO. T
JI1.1 |Bonkosa B. H., Teopust cucteM M CHCTEMHBIN aHANN3: YISOHUK /IS Mockga:
[enucoB A. A. aKaJeMU4ecKoro OaxajaBpuara IOpaiir,
2015

6.1.2. JlonoiHuTeLHAS JUTEPATypa

ABTODBI, COCTaBUTEIIH 3arnaBue W3zpatensc On. agpec
TBO. TOII
J12.1 |Cecnasun A. 1., HccnenoBanue onepanuii 1 METOIbI ONTUMHU3AINH: yueOHOe|MOocKBa: http://umczdt.ru/books/

CecnaBuna E. A. nocoOue /i 0aKajIaBpoOB U MATKCTPOB YMI] no 42/30047/
o0OpazoBaH
HIO Ha
KEIIe3HOI0
POXKHOM
TPAHCIIOPT
e, 2015

6.2 Un¢opManmoHHbIe TEXHOJIOTHH, NCNOJIb3yeMble IIPH OCYIIeCTBIeHUH 00pa30BaTeJLHOI0 Mpoecca no AMCIUILIHHE
(Mony.J10)

6.2.1 IlepeyeHb TUIEH3HOHHOTO H CBOOOTHO PACTIPOCTPAHIEMOr0 MPOrPaMMHOI0 ofecreyeHust

6.2.1.1|Cneunann3npoaaﬂﬂoro IO ne Tpedyercs

6.2.2 Ilepeyenb mpogecCHOHATBHBIX 023 JTAHHBIX U MH(OPMAIHOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1|ba3a kuur u mybnukanuii JnexTponHoit oubnuorexn "Hayka n Texauka"- http://www.n-t.ru

6.2.2.2|Kpynneiimuii Be6-cepBuc 1i1s xocTuHra IT-poeKToB 1 UX COBMECTHOM

6.2.2.3|pa3paborku-

6.2.2.4|https://github.com/

6.2.2.5|ba3a kuur u nyoaukauui DieKTpoHHO# 6nbnmuoreku "Hayka u

6.2.2.6|Texuuka"

6.2.2.7|- http://www.n-t.ru

6.2.2.8|TTopran ast pa3pabOTUNKOB IEKTPOHHON TEXHUKH:

6.2.2.9|http://www.espec.ws/

6.2.2.10|ba3a nanubix «bubIHOTEKA TPOTPAMMUCTAY

6.2.2.11|https://proglib.io/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHWE JTUCHUIIJIMHBI (MOAY JI5)




7.1

YueOHble ay AUTOPUH IJIs IPOBEACHHS 3aHATHIH JICKIIMOHHOI'O THIIA, YKOMIUIEKTOBAHHBIE CIIELUATN3UPOBAHHON MeOEIbIO U
TEeXHHYECKUMH CPEICTBAaMU 00yUYeHUs: MyIbTUMEANITHOEe 000py J0BaHKE IS IIPeAOCTaBIeHUs yueOHoH nHdopMamn
00JIBIION ay TUTOPUU U/UITH 3BYKOYCUIIUBAIOIIEE 000PYA0BaHUE (CTALMOHAPHOE WK IIEPEHOCHOE).

7.2

V4eOHbIe ayANTOPHH IS IIPOBEACHMUS 3aHATHI CEMHHAPCKOTO THUIIA, TPYIIIOBBIX U HHAWBHIYaJIbHBIX KOHCYJIBTALINIA,
TEKYIIEro KOHTPOJISI U POMEXKYTOYHOM aTTeCTAIMHY, YKOMIUIEKTOBAHHBIE CIICI[HATN3UPOBAHHON MEOEIBIO M TEXHUYECKUMHU
cpeacTBaMu o0yueHHs: MyJIbTUMEINIHOE 000pyI0BaHHE 1/WIIN 3BYKOYCHIIMBaloIIee 000py10BaHne (CTAllMOHAPHOE WIIH
HEPEHOCHOE)

7.3

IMomermenus 11 CaMOCTOSITENBHOI PabOTHI, OCHAIIIEHHBIE KOMIBIOTEPHOI TEXHIKON ¢ BO3MOXKHOCTBIO MOAKITIOYEHHUS K
cetu "MHTepHeT" U oOecrneueHreM JOCTYyIa B JIICKTPOHHYIO0 HH()OPMAILIMOHHO-00pa30BaTEeNIbHYIO CpPely YHUBEPCUTETA.

7.4

IMomemenus st XpaHeHUs ¥ NTPOGUIAKTUUECKOT0 00CIy KUBaHUS yueOHOro 000pYAOBAHUS




