5 AHHOTAIIUU PABOYUX MTPOT'PAMM JIMCHUITJIUH, IPAKTUK U TUA
5.1 IucuunjuHbI 00s13aTeJIbHOM YacTH

AHHOTaIUA padoyeil MPOrpaMMbl AU CHUILIMHBI
«Jloruka u MeTo10JI0THsI HAYKH»

1. Heab aucuunauHbL: (OPMUPOBAHME U PpA3BUTHE JIOTMUECKUX YMEHHIA,
MBICJIUTEIIbHBIX ~ OlNepanui, HEOOXOMUMBIX [UJIsi HMHTEIJICKTYaIbHOM JEATETbHOCTH W
CTaHOBJICHUS] KPEATUBHOT'O MBILIUICHHUS.

2. B pe3yJabTare n3yueHus JUCHUILJIMHBI 00YyYAKOUIUICH TOJIKEH:

O6nagath clieyOIMMU KOMIIETEHIIUSMU U UHIUKaTopaMu ux goctumxenus: YK-1.1,
YK-1.2, YK-1.3, OIIK-1.1, OIIK-1.2, OIIK-1.3.
3HATh:

- OCHOBHBIC HAy4HBIC IIKOJIbI, HAMPABJICHUS, MApPaJUTMbl, KOHIICTIUU JIOTUKUA M
METOJI0JIOTUH HAYKHU;

- pumocohcko-METOOTOTHIECKIE OCHOBBI JIOTHKH M METOJIOJIOTHH HAYKHU;
yMeThb:

- NMPUMEHSTh B HAyYHO-HCCIIEIOBATEIBCKUX M OINBITHO-KOHCTPYKTOPCKHE paboTax
(HMOKP) B ob6nactu MH(QOPMAIIMOHHBIX CHCTEM M TEXHOJOTHI JIOTUKY U METOJOJOTHIO
HayKU;

- QHAJIM3UPOBATh MPUOPUTETHHIC HAIPABJICHUS JIOTUKH W METOAOJOTHH HAyKH B
MH()OPMAIMOHHBIX CHCTEMaX U TEXHOJIOTHSIX;

- TOHUMaTh U WCHOJb30BaTh JOCTHIKEHHE JIOTUKM W METOJIOJIOTMM HAyKH,
MPAKTUYECKH MCTIOIB30BaTh UX MPUHIIUIIBI, HOPMBI U MIPABUJIA;

- KPUTHYECKH aHAJIM3UPOBATh POJb JIOTUKA M METOJOJIOTUU HAYKU MPU PEHICHUU
9KOJIOTUYECKUX MPOo0sIeM 0€301acCHOCTH MH(POPMAIIMOHHBIX CUCTEM U TEXHOJIOTHIA;

BJIA/IETh:

- OCHOBHBIMU TTOHSTUSIMU JIOTUKH ¥ METOJIOJIOTHH HAYKH;

- HaBbIKAMHU aHAJIM3a HAYYHO-TEXHUYECKOTO 3HAHMS U UHKEHEPHOU NIEATEIbHOCTH C
MTOMOIIIbIO METOJIOB JIOTUKHU U MIPUHIIMIIOB METOIOJIOTUH HAYKH,

- TpUeMaMy MYOIWYHBIX BBICTYIUICHHH B TOJIEMUKE, JMCKYCCHU TIO JIOTUKE U
METOJ0JIOTUH UH(POPMAIITMOHHBIX CUCTEM U TEXHOJOTUM.

3. Kparkoe comepxkanue Q11 CUUIIITHHBI

Paspnen 1. BBenenune B HayKy JIOTHKH.

Beenenue. Jlormka kak Hayka o 3akoHax M ¢opmax MblieHus. OmnpeneneHue
noruku. Jlornueckue tpedboBaHus K MHGopManuu. Jlormdeckas KynbTypa. 3aadd JOTHKH.
Jlormka Kak KyJbTypa 3HaHUSA-NIOHMMAaHUA-yMeHMs. VICTOpHS JIOTMKM M €€ HalpaBiCHUS.
MecTo JTIOTMKH B CUCTEME COBPEMEHHOM HAYKH.

CrpykTypa M cnocoObl MBIIUICHUS: JCTYyKIUS W UHAYKIHS;, BHJIBL KPUTHUYECKOE,
o0Opa3Hoe, TBOpUecKoe, aOCTPAaKTHOE, HAIJISIHOE. YPOBHU MBIIUIEHUS: TEOPETHUYECKOE,
IIPaKTUYECKOE.

JIuHelHbI 1 HEIMHEWHBIA CTWIM MBINUICHWS. AHTPONHBIN npuHOuN. VHkeHepHO-
TEXHOJIOTUYECKOE MBIIIJICHHE. MBICIUTENbHbIE OINepaluu (CpaBHEHHE, aHAU3, CUHTE3,
abcTpakiusi, 00001IeHe, KOHKpeTH3amus). ICKyCCTBEHHBIM MHTEIIJIEKT U €ro MIPOOJIEMBI.

Paznes 2. Jloruka u ¢popMbI MBILVICHUS.

OcHoBHbIE (OPMBI MBILIUICHUS: MOHSTHE, CY)XJIEHUE, YMO3aKIIYEHHE, aHAJOTHS.
Jlornyeckoe MblIUIeHHe Kak (opma Mbicnu. Hemormdeckue 5>I€MEHTHI MBIIUICHHS.
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AOcTpakTHOE MBIIUICHHE. VICTHHA ¥ JIOTUYECKHUE KPUTEPUU UCTHHBI: HEMPOTHBOPECUHBOCTS,
HEBBIBOJIUMOCTD, MTOJIHOTA Teopuu. [Ipodaema UCTUHBI B JIOTHKE.

[Tonsitre. OO0mMe TPENCTAaBICHUS U MOHSITHE, €r0 POJOBBIC W BUIOBBIC MPHU3HAKH.
Bunpl, ctpykrypa nonsaruid. ['munocrazupoBanue. Coaepkanne u oobeM. [lonsTHe, ciioBo,
3Hak. [lonumanue.

Cyxnenue. IlpennoxxeHnue, NOHATHE U CYyKJIEHHE. Buabl, CTpyKTypa CyXACHUS.
[Ipenukar. Jlormueckue ocHOBbI aprymeHTamuu. Jepuaunms. CyxaeHue H HOpMa.
Jlornueckass mnocnenoBarenbHOCTh. COBMECTHMBIE U HECOBMECTHUMBIE  CYXKJICHHS.
Jlornueckuii KkBaapar.

YMmozaknrouenue.  Buael, cTpykTypa — yMo3aknrodyeHus.  HemocpenacTBeHHbIe
yMo3akitoueHus.  JleAyKTUBHbIE W MHAYKTHBHBIE  YMO3AaKJIIOYEHHUS.  AHAJOTHUU.
JleMoHCTpaTuBHBIE YMO3aKiIt0ueHHs. CUIUIOTU3M, BU/IbI, IPABUIIA.

3aKOHBI JIOTUKH. 3aKOHBI JIOTUKUA M MBIIUICHUS. 3aKOH U UX HOPMATHUBHBIA XapakTep.
ToxaecTBo. 3aKOH MCKIIFOUEHHUSI TPETHEro. 3aKOH JOCTATOYHOIO OCHOBaHUA. DOpMasbHBIM
XapaxkTep 3aKOHA. 3aKOHBI JJOTUKH U TEOPHS MO3HAHUSI.

Pa3znen 3. Jloruka, MeTo10/10rusi 1 HHPOPMANMOHHbIE TEXHOJIOTUH

®opMbl MeToHO0JI0OTHYECKOro 3HaHuA. Hayunsii meTton u noaxox. KonuenryaibHsie
HOAXOMBbI. Jlornko-MeTo 10 I0TUYECKU MMOBOPOT XX BeKa. JInaneKTUYeCKuH,
MeTapu3nYeCKHil, CHCTEMHBIA U CHHEPT€TUUECKUIT METO/IBI.

Jloruka W BBICOKOTEXHOJOTUYECKUE HMHHOBAIMOHHBbIE HH(POPMAIIMOHHBIE JIOTUKU
(TexHosnorun). MojenupoBaHre U KOMIBIOTEPHO-UH(OPMAIIMOHHOE MPOCKTUPOBAHUE.
HckyccTBEHHBIM MHTEIUIEKT: 3KCIEPTHBIE U MIOMCKOBBIE CUCTEMbI, MOHUTOPUHT, TEXHOJIOTUH
YIpaBIIeHUS U 00pa30BaHHUS.

Onucremonorusa. [lonumanne u oObsicHenue. [IpoGrema u rumoreza. AHTUHOMHSI-
npobnema. Borpoc u ero Buasl. Jlormueckue ocHOBaHMS apryMeHTanuu. Jloka3aTeibCTBO,
ONPOBEPKEHUE - TEXHOJIOTUS apTyMEHTALUU.

EcrectBeHHbII U HCKycCTBEHHBIH ((popmanbHbIif) s3bIkM. @OYHKUMM — SI3bIKA:
KOMMYHUKATUBHAsl, KOTHUTUBHAs, KyMyJsiTUBHas. HOpMaTUBHBIN XapakTep JIOTHKH.

IIpenBunenue. Teopus npunsaTus pemeHuid. [IporHo3upoBaHHe, MPOEKTHPOBAHUE.
AnroputMm. Mammna Teropunra. Jlorudeckoe mporpamMmupoBaHue U WHGOPMAIMOHHbBIE
napagurmel. Kuralickas komHara. MckyccTBeHHBIH uHTeIeKT. CHUIBHBIA U cnaOblid
WHTEJUIEKT U dTUYECKUE TPOOIEMBI.

4. O0beM y4eOHOM JUCHUIIIMHBI

. B 3aueTHbIx B akanmem. B actp.
Buabl yueOHoii padoTnl
€IMHULIAX Jacax

OO0masi Tpy10€eMKOCTb M CHUILIHHBI 110 3 108 81
Y4eOHOMY IIaHY
KonTtakTHas padora - ayiuToOpHbIe 0,94 34 25,5
3aHATHS:
Jlexun 0,47 17 12,75
ITpaktuueckue 3anstus (I13) 0,47 17 12,75
Camocrositesbaas pa6ora (CP): 1,06 38 28,5
KonTtaktHas paboTta — mpoMexyToUHas 1 0,4 0,3
aTTecranus
CaMocCTOsATeTIbHOE U3YUCHUE Pa3/IeioB 35,6 26,7
JICIUATUTHHBI
Buja nTOroBoro KOHTpoOJIsi: IK3aMeH 1 36 27
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AHHOTaUA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«J1eJI0BOM HHOCTPAHHBIH A3BIK»

1. Heas  AuCHUIVIMHBI  —  TOPUOOpPETeHHE  OOy4YalomUMHCS  OOIIeH,
KOMMYHHUKAaTHBHON U MPO(ecCHOHAIBHOW KOMIIETCHIINH, YPOBEHb KOTOPHIX HA OTACIBHBIX
JTamax SA3bIKOBOM IOJATOTOBKM IIO3BOJIAET HCIOJIb30BaTh HHOCTPAHHBIM S3BIK KaK B
npoeCCUOHATBHON JIeATENIFHOCTH B cepe aenoBoro oOOIIEeHUs, Tak W Ui Leler
caMoo0Opa3oBaHMsl, a TaKXKe  BBIIOJHATH  pa3IMuHble  BUIBl  IPOGECCHOHAIBHO
OpPUEHTUPOBAHHOTO N1EPEBO/IA B IPOU3BOJCTBEHHON U HAYYHOMU AESITEIBbHOCTH.

2. B pe3yabTare udyyeHusi JUCHUIJIMHBI 00y4aOIIHIACS T0JIKEH:

Obnadoams cneayoIUMI KOMIIETEHIUSAMU U UHAUKATOPAMHU UX TOCTUKEHUS .

VK-4.1; YK-4.2; YK-4.3

3uams:

— OCHOBHBIE CIIOCOOBI COYETAeMOCTH JICKCMUECKHUX E€IUHULl M OCHOBHBIE
CJIOBOOOpa3oBaTelIbHbIC MOJICIIN;

— pycCKHe SKBUBAJIIEHTHl OCHOBHBIX CJIOB M BBIpaXXEHUI MPO(ecCHOHANBHOM peu;

— OCHOBHBIE MIPUEMBI U METOJbI pedepUpOBaHUS U aHHOTUPOBAHHS JINTEPATYPHI IO
CIELIMAJIBHOCTH;

— NACCHBHYIO M aKTHUBHYIO JIEKCHKY, B TOM 4YHcJie OOILIEHAYYHYIO U CIELUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO Ul PA0OThI HaJl TUIIOBBIMU TEKCTAMU;

— IpUeMbI pabOThl C OPUTMHAIIBHON JIUTEPATYpPOU IO CIIEHUATbHOCTH.

Ymemn:

— BECTH JIEJIOBYIO IIEPENIUCKY Ha U3yYaEMOM SI3bIKE;

— paboTaTh ¢ OPUTrMHAIBHOM JINTEPATYPOil 10 ClIeUabHOCTH;

— paboTatb co ciioBapem;

— BECTHM pEYEBYIO JIeATENBHOCTh IPUMEHUTEIbHO K cdepe JenoBodH U
npo¢eCCuOHATBbHOW KOMMYHUKAITUH.

Braoemy:

— WHOCTPAHHBIM S3BIKOM Ha YPOBHE JEJOBOTr0 M MPO(EeCCHOHATHLHOTO OOIICHHS,
HaBbIKAMU U YMEHHUSMH DPEUYEBOH JEATEIbHOCTH NPUMEHUTENBHO K cdepe IenoBOH U
npodeccnoHalTbHOM KOMMYHHUKAIIMU, OCHOBaMH IyOJUYHON peuH;

— (hopMamH /1€70BOM NepenucKH, HaBbIKaMH MOATOTOBKU TEKCTOBBIX TOKYMEHTOB B
YIPABICHUYECKON JIEATEIIbHOCTH;

— OCHOBHOW MHOSI3bIYHOM TEPMHUHOJIOTHEN CIIENNAIbHOCTH;

— OCHOBaMH pedeprupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI MO CHIEUATBHOCTH.

3. Kpatkoe coaep:kanue A CHUIIAHBI

Paznen 1. I'pamMaTnuyeckne acneKThbl /1eJI0BOr0 OOIIEHHUSI HA HMHOCTPAHHOM
sI3BIKe.

1.1 TI'pammaThyeckue TpPYyAHOCTH H3y4aeMoro s3bika: BupoBpemeHHble (HOpPMBbI
rjarojia B JEUCTBUTEIBHOM 3aiore. (B MUCHMEHHOM M YCTHOH pedun B cepe JeI0BOro
oO1eHus. )

1.2 OcoGeHHOCTH YyNOTpeOJIeHUS CTPalaTeIbHOIO 3aJ0Ta B YCTHOM peun B CUTyalusax
6usHec obmenus. Mupunutus. OOpa3oBanue u ynorpedieHne HHOUHUTUBHBIX 000POTOB B
JIEJIOBOM KOPPECIIOHICHIINH.

1.3 OcHOBBI 1€TTOBOM KOppecnoHaeHnu. JlemoBoe mucbMo. TpeboBaHUS K JIETTOBOMY
nucbMy. CriocoObl pactoI0kKeHUs TEKCTa B I€TIOBOM IHUChME.
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1.4 IlpakTnka ycTHOW peun 1Mo Teme «PeueBoil AITHKET JEeNOBOrO OOIIEHUS
(3HAKOMCTBO, TMpEACTaBICHUE, YCTAaHOBICHHE M TOJACpXKAHHE KOHTaKTa, 3alpoc MU
cooOmeHue nHPopMaIum, MoOYKIeHUE K ACHCTBHUIO, BBIPAXKEHUE TIPOCHOBI, COTTIACHS).

Pa3zgen 2. Urenue, nepeBoja 4 0COOEHHOCTH CIEIHAIbHON OM3HEC JTUTEPATYPbI.

2.1 Jlexkcuueckue OCOOCHHOCTH JENIOBOM JOKyMEHTaluu. TepMuHOIIOTHS Ou3Hec
JUTEpaTyphl HA U3y4a€MOM SI3bIKE.

2.2 CrunucTUYecKue M JICKCHYECKHE OCOOCHHOCTH S3bIKa JIEJIOBOTO OOIICHHUS.
AKTHUBHBII U IaCCUBHBIN TEMAaTUYECKUI CIOBapHBIN 3arac.

2.3 I'paMmMaTuvecKkue TPYAHOCTH H3y4aeMoro si3bika. OCOOEHHOCTH YyHoTpeOseHus
HEJIMYHBIX (OpM IJlarojia B JEIOBOM JAOKYMEHTAI[MM Ha aHIJIMUCKOM s3bIKe (IIPHYacTHs,
MpUYacTHBIC 000POTHI, TEPYHIUH).

2.4 Nzyyaroliee YTeHUE TEKCTOB B c(hepe AeI0BOro OOIICHHS.

Opranuzanus paboTsl co crenuaibHbIMU cioBapsMu. [lonstue o pedepupoBanumn
TEKCTOB 10 CIELMAIBHOCTH.

Pasnen 3. [IpodeccuonanbHass KOMMYHUKaNUs B cdepe 1e10BOT0 00LIEHUS.

3.1 Ilpaktuka yctHOM peun 1o Ttemam: «lIpoBenenue [en0BONM BCTpEUH»,
«3aKIII0OYeHNe KOHTpPaKTa». Y CTHBIH 0OMeH mH(popManueil: Y CcTHbIe KOHTAKThl B CUTYaIHAX
JIEIIOBOTO OOIIEHUSI.

3.2 Uzywaromee 4YTE€HHE CIEUHUATBHBIX TEKCTOB. [IpueMbl paboThl cO cloBapem.
Cocrasnenue pedepaToB U aHHOTALIUH.

3.3 OznakomutenabHOe uTeHHE MO Temaruke: «B Oanke. dunanchy; «JlenoBbie
nUchbMay; «YcCTpoiicTBO Ha paboty». Dopmbl aenoBoro mnuchMma. [loHsTHE MENM0BOI
KoppecnionieHmu. IIpuembr paboTel ¢ MIHTEpHETOM M 3JIEKTPOHHOW MOYTOM B IpOLECcCe
JIEIIOBOTO OOIIIEHUSI.

3.4 Tlpe3enTanusi HAy4YHOTO MaTepuaia U Pa3rOBOPHAs MMPAKTHKA JETIOBOTO OOIICHUS
no temam: «Texnonoruu Oyamymiero», «busHec MpOeKThl B chepe XUMHUU M XUMHUECKON
TEXHOJIOTHI.

4. O0beM y4eOHOI THCIUNTHHBI

. O0BeM IUCIUTUIMHEL
Bun yuebHoi paboTbl
3E Axan. 4. Actp. 4.
OO01mmas TpyTI0eMKOCTh TACITUTUTHHBI 3,0 108,0 81,0
KonrakTHasi padoTa — ayIuTOPHBIE 3AHATHUS: 0,9 34,0 25,5
[Ipaktuueckue 3ansatus (I113) 0,9 34,0 25,5
CamocrosiTesibHasi padoTa 1,1 38,0 28,5
KonTakTHas camocrosiTenbHas paboTa 0,00
1,1
CaMocCTosATeIbHOE N3YUCHUE Pa3/IeioB 38.0 28 50
TACIATUTUHBI
Buabl koHTpoOJIA:
Buo xkonmpons uz Y11
IK3aMeH 1,0 36,0 27,0
KonrakrHas paborta - MIPOMEXKYTOYHAsI 1.0 0.4 0.3
aTTecTalus
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[TonroToBka K sK3aMeHy 35,6 26,7

Buja utorosoro KOHTPOJIA: JK3amMeH

AHHOTaN U padoyeil MPOrpaMMsbl AU CHUILIMHBI
«CrenuajbHble IJIaBbl MATEMATHKH»

1. Heab AMCUMIUIMHBI - TIOJIyY€HUE TMPEACTAaBICHUNH 00 aKTyaJbHBIX MpobdIeMax
WCIIOIb30BAHUS CTATUCTUYECKUX METOJOB B XUMHUHM U XUMUYECKOM TEXHOJIOTHH, a TaKXKe
MpaKTUYecKasl peaju3alus OCHOBHBIX IOJXOJOB K aHajJU3y AAHHBIX C HCIOJIb30BaHUEM
BEPOSITHOCTHO-CTaTUCTUYECKUX METO/IOB.

2. B pesyabrare u3y4eHust AMCUMILIMHBI 00y4aIOLIUICH JOJIKEH:
Obnadamye cleayomUMU KOMIIETCHIUSAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:
OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-7.1, OIIK-7.2, OIIK-7.3.

3HaTh!

- OCHOBHBIE TPHEMBI M METOABI OOPAa0OTKM CTATHCTUYECKOH WH(POpMAIUU: pPacuér
BBIOOPOYHBIX XapaKTEPUCTHK CIIy4alHbIX BEJIMYMH, HCIIOJIb30BAHUE CTATUCTUYECKHX
TUIIOTE3 JUI TEpeHOca pe3yJbTaTOB BHIOOPOYHOIO OOCIIENOBaHUS HAa TI'EHEPATBbHYIO
COBOKYITHOCTB;

—  METO/bI PETPECCUOHHOTO U KOPPEJSILIMOHHOTO aHAIN3a,

- OCHOBBI JMCIIEPCHOHHOTO aHAJIN3a;

—  METO/Ibl aHAIM3a MHOTOMEPHBIX JIaHHBIX;

- 0a30BYI0 TEPMUHOJIOTHIO, OTHOCSIIYIOCS K TEOPETHUYECKOMY OIHMCAHUI OCHOBHBIX
MEPCIIEKTUBHBIX HANpPaBICHUH PAa3BUTHS METOJIOB OOpaOOTKH 3KCIIEPUMEHTAIBHBIX
JaHHBIX;

YMerTs:

- aHAJM3UPOBaTh M KPUTHYECKH OLICHMBATH COBPEMEHHBIE HAy4yHBIE JIOCTHXKCHHS B
00J1IaCTH CBOMX HaY4HBIX UCCIIEI0OBaHMUIA;

- UCMOJb30BaTh TOJYYEHHbIE 3HAHMS I peleHuss NpopecCHOHAIbHBIX U
COLIMAJIbHBIX 33/1au.

Bmagers:

- 0a30BOIl  TEpPMHMHOJOTHMEH,  OTHOCSIIEWCS K  CTaTUCTUYECKOM  00paboTke
JKCIIEPUMEHTAJIBHBIX JaHHBIX;

- MIPaKTHYECKUMHU HaBBIKAMH OOpaOOTKH CTAaTUCTUYECKOM MH(OPMALUK C UCIIOIb30BAaHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

— METOJIOJIOTHE COBPEMEHHBIX HAYYHBIX HCCICAOBAHHUNA, KPUTUYECKOW OLIEHKOU
MOJTYYEHHBIX PE3yJbTaToOB, TBOPYECKUM aHAIM30M BO3HHUKAIOIIMX HOBBIX MpOOJieM B
00JIaCTH XMMHU U XUMUYECKOU TEXHOJIOTHH.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Pa3zgen 1. OcHOBBI MaTeMaTHY€ECKO# CTATHCTHKH

OCHOBHI)Ie CTATUCTUYCCKHUEC MCTOAbI aHaJIn3a BKCHepI/IMeHTaJ'II)HBIX JAHHBIX. Tumst
W3MEpUTENbHBIX MKald. [IpuMeHeHHe WHPOPMAIIMOHHBIX TEXHOJOTHA Il 00paboTKu
pe3yipTaToB JKcrepuMeHTa. lIpenBapurenbHas 00paOOTKa pe3yslbTaTOB SKCIEPUMEHTA:
MOCTPOCHHE OJMIHUPUYECKOW (YHKIMH  paclpeAesieHus, TUCTOIPAMMBbI, KyMYJISTHL
[Tonyyenune CTaTUCTUYECKMX OIEHOK pacmpeneiieHus BbhIOOpKH. (CBOWMCTBA OIICHOK.
Toueunsie oueHku. HWHTepBanbHBIE OIEHKA MapaMeTpoB pacnpeneneHus. IIposepka
cratuctudeckux rumnote3. OcHoBHbIe TOHATHA. Cxema mpoBepku rumote3. IIpoBepka
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TUIIOTE3 O PABEHCTBE JUCIEPCUM, O PAaBEHCTBE MaTeMaTHU4ecKUX oxugaHuid. [IpoBepka
THIIOTe3bl O BHJE 3aKOHA paclpeielieHns Mo KpuTepuio y>— ITupcona. IIpoBepka rumores
HENapaMeTPU4YECKUMU METOJaMH: Kpurepud MaHHa-YUTHM U Kpurepud BuikokcoHa.
Bbruucnenne  BbiOopouHoro  koddduumenta  xoppensuum  I[lupcona.  Panroseie
koaddunmentsl koppensuuu Crnupmena u Kengamna. Onenka 3Ha4uMOCTH K03 PULIEHTOB
KOpPEJIALMH.

Pa3gen 2. CraTucTHyeckue MeTOAa AaHAJIN3A JaHHBIX

JlMCiepCUOHHBI ~ aHAINW3: MOHATUE  JWCIEPCMOHHOIO  aHajau3a, OCHOBHBIE
onpeneneHus.  OpHodakTopHbIE W JABYX(AKTOPHBIM  JHUCIIEPCHOHHBIA  aHAJHU3.
Perpeccuonnsiii ananus. JIuHeitHas perpeccust oT oJHOro mapamerpa. OneHka 3HAUUMOCTH
K03 (HULIMEHTOB YpaBHEHHsI pErPECCHH U ero ajekBaTHocTU. HennHelinas perpeccusi.

Pa3nea 3. Ctatuctuyeckasi 00pab0Tka MHOTOMEPHBIX JAHHBIX

[TonsiTve 0 MeToAax aHanu3a MHOTOMEPHBIX NaHHBIX. HazHaduenue u kinaccudukanus
MHOTOMEPHBIX METOJ0B. (OCHOBBI KOpPPEJIALMOHHOTO U KOBAapUALlMOHHOIO aHaIU3a.
MHOroMepHbIil perpecCUOHHBIA aHaIU3. MeTOo/Ibl CHUKEHUSI Pa3MEPHOCTU: METO/] IVIABHBIX
KOMIIOHEHT M (akTopHbId aHanu3. OCHOBHBIC TOHSTHS M IPEATIONOXKEHUS (PaKTOPHOTO
aHanmu3za. OOmmii anroput™m. OcHOBHBIE 3Tambl (akTopHOro aHanu3a. OCHOBHBIE METOJbI
kiaccupukauuu. JIMCKpUMUHAHTHBIA aHamu3 OCHOBHBIE TMOHATUS M INPEANOIOKEHUS
JTUCKPUMHHAHTHOTO aHaM3a. JJMCKpUMUHAHTHBIM aHAIIN3 KaK METO]l KIacCU(PHUKAIIUKA OObEKTOB.
Knacrepubiii ananu3. OOmas XxapakTEepUCTHKAa METOAOB KJIACTEPHOrO aHaimu3a. Mepsl
cxoacTBa. Mepapxuueckuil KiacTepHblii aHamm3. Meron K-cpemnux. Kpurepuu kadectBa

kinaccupukauuu.  IlepcriekTuBBl  pa3BUTHSA ~ CTATUCTHMUECKUX  METOJOB  0OpabOTKHU
HKCHEPUMEHTAIbHbBIX JAHHBIX.
4. O0beM y4eOHOH JUCHUILINHBI
Cemectp
Bun yae6HO# paboTh Beero 2
3E Axan. 4. 3E Axan. 4.
O0mas Tpy10eMKOCTb 1M CHUITTHHBI 5 180 5 180
KonrakTHast paboTa — ayAUTOPHBIE 3aHATHSL: 1,42 51 1,42 51
Jlexmun 0,45 16 0,45 16
[TpakTiueckue 3anstus (I13) 0,97 35 0,97 35
CamocroniTejibHast pa6oTa 2,58 93 2,58 93
KonrtakTHas camocrosiTenbHas pabota 0 0
2,58 2,58
CaMOoCTOsATENbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 93 93
Buja koHTpoOJIsSI — IK3aMeH 1 36 1 36
KoHnTakTHas paboTa — mpoMeKyTo4yHast aTTecTarus 1 0,4 1 0,4
IToaroToBka K K3aMeHy. 35,6 35,6
By MTOroBOro KOHTpOJIS: JK3aMeH
Cemectp
Bun yuebHoit paboTbl Beero 2
3E Actp. 4. 3E | Actp. u.
OO0uasi Tpy10eMKOCTb 1M CHUILIHHbBI 5 135 5 135
KonTakTHas paGora — ay1MTOPHbIE 3aHATHS: 1,42 38 1,42 38
Jlexnun 0,45 12 0,45 12
[Tpaktryeckue 3anstus (I13) 0,97 26 0,97 26
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CamocTosiTe1bHAs1 padoTa 2,58 70 2,58 70
KonTakTHas camocrositenbHas paboTa 0 0
2,58 2,58

CamocTosiTebHOEC U3YUYCHHE Pa3JIeIOB TUCIIUILIMHbI 70 70
Buja xouTpoJisi — Ok3ameH 1 27 1 27
KonTtakTHas paboTa — MpoOMeXyTOYHAs aTTECTaIHS 1 0,3 1 0,3
IToaroroBka Kk 3K3aMeHy. 26,7 26,7
Buj nToroBoro KOHTpoOJIs: JK3aMeH

AHHOTanuA padoyeil NpOrpaMMbl JUCHHUILINHBI
«CoumoJiorusi M NCUX0J10rust MPpodeccuoHAJIbLHOM 1eATeTbHOCTH))

1 Hear aucuumaumabl — (GOPMUPOBAHUE COIMAIBHO OTBETCTBEHHOM JWYHOCTH,
CIIOCOOHOMN OCYIIECTBIIATh aHAIU3 MPOOJIEMHBIX CUTYallli, BRIPA0aThIBATh KOHCTPYKTHBHYIO
CTPATETUIO JIEUCTBUI, OPraHN30BbIBATh U PYKOBOJUTH PA0OTON KOJUIEKTHUBA, B TOM YHCIIE B
MpoLecCe  MEXKKYJIbTYPHOTO  B3aUMOJICHCTBHUS, pediekcupoBarb CBO€  IOBEJICHUE,
BBICTPAMBaTh U PEAM30BBIBATh CTPATETHIO MPO(HECCHOHATBLHOTO Pa3BUTHS.

2 B pe3yabTare u3ydeHue JUCUUIIMHBI 00yYAKOUIUICA J0JIKEH:

O6nanarh cneAyrIMMMI KOMIIETCHIIUSIMU U HHAUKATOPAMU UX JOCTHXKECHUS

VK-3.1; VK-3.2; YK-3.3; VK-5.1; YK-5.2; VK-5.3; YK-6.1; YK-6.2; YK-6.3

3nameo:

- CYITHOCTh MPOOJEM OpraHu3aluud W CaMOOPTraHU3AIMH JINYHOCTH,
MOBE/ICHUS B KOJUIEKTHUBE B YCIIOBUSAX MPOPECCHOHANBHON AEITETbHOCTH;

- METO/bl CAMOOPTaHW3allMd ¥ Pa3BUTHS JIMYHOCTH, BBIPAOOTKU
LeJIeNoJaranisi ¥ MOTHUBAalMOHHBIX YCTAHOBOK, PAa3BUTHS KOMMYHUKATHBHBIX
CHOCOOHOCTEH U Mpo(ecCHOHANBEHOTO MOBEAEHUS B TPYIIIIE,

- KOH(ITMKTOJIOTUYICCKUE ACTICKTHI YITPABJICHUS B OpPTraHU3aI1H;

- METOJIMKH WU3YYECHHS COIUAIBbHO-TICHXOJIOTUYECKUX SIBICHUN B cdepe
YIOPABIECHUS U CAMOYIIPABJIEHUS JUYHOCTH, TPYIIIIbI, OpraHU3ALNH.

Ymemo:

- TUTAHUPOBATh U PeliaTh 3a/1a4ll  JIMYHOCTHOTO U MPO(HEeCcCHOHATBEHOTO
Pa3BUTHS HE TOJIBKO CBOETO, HO U WIEHOB KOJUIEKTUBA;

- aHAIM3UPOBATh TMPOOJIEMHBIE CUTYyalldd Ha OCHOBE CHCTEMHOTO
MOAX0/a, BIpadaThIBaTh CTPATETUIO JIEUCTBUHN, UCIIOIB30BAaTh METO/BI JUATHOCTUKH
KOJJIGKTUBA W CaMOJMArHOCTHUKH, CaMOMO3HAHUsA,  CaAMOPETyJSIUU U
CaMOBOCITUTAHUSI;

- yCTaHaBIMBAaTh C KOJUIETAaMH OTHOILIEHUS Ha KOHCTPYKTHBHOM
YpOBHEM OOIIICHHUS,

- BBIpa0aTHIBATh KOMaHIHYIO CTpaTeruo I TOCTHKEHUS
MOCTABIICHHOM 1IN B pEIICHUH TPO(HEeCCHOHANBHBIX 3a/1ad.
Brnaoemn:

— COLIMATIbHO-TICUXOJOTHYECKUMH TEXHOJIOTUSMUA CaMOOPTaHM3aIuu U
pa3BUTHUS TUYHOCTH, BEICTPAUBAHUS U PeaTU3aIllUU TPAEKTOPUN CaMOPa3BUTHUS;

- TEOPETUICCKUMHU W TIPAKTHUYECCKUMH HABBIKAMH TPEIYNPEKICHAS WU
pa3peleHus BHYTPUIHYHOCTHBIX, TPYIIIIOBBIX U MEKKYJIBTYPHBIX KOH(DIUKTOB;

- crocobaMy MOTHUBAIIMM YJIEHOB KOJUIGKTHBA K JIMYHOCTHOMY U
npodeccnoHaTbHOMY Pa3BUTHIO;

- CITIOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHIO B KOMaHJE,
pedaekcur CBOETo MOBEACHHS M TUIEPCKUMU Ka4eCTBAMH.,
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3 KpaTkoe coaep:kaHue JUCHUNIHHBI

Pazoen 1. Obwecmeso u nuunocmo: HoBble YC106USA U PaAKMOPbL NPOGeCCUOHATbHO2O
Paseumus IUYHOCMuU

1.1 CoBpemeHHOE OOIIECTBO B YCIOBUAX TiobOanmu3anmuu U WHGOPMATH3ALNH.
OCHOBHBIE 3Tanbl Pa3BUTHSI TICHXOJIOTUN

1.2 OOwiee IOHATHE O JIUNYHOCTH.

1.3 CoumanbHble H  TICUXOJOTMYECKHE TEXHOJOTUM CaMOOPTaHU3alUH |
CaMOPa3BUTHUS JINYHOCTH.

1.4 KorHutuBHbBIE IPOIECCHI JINYHOCTH.

1.5 ®yHKIMOHATBHBIC COCTOSHUS YenoBeka B Tpye. CTpece u ero mpoQuiIakTHKa.

1.6 Tlcuxomorus npodeccuoHaNbHOU MeATeTLHOCTH.

Pa3zoen 2. Iloznasamenvuvie npoyeccol

2.1 OcHOBHBIE 3TaIbl Pa3BUTHS CYOBEKTA TPY/IA.

2.2 TpynoBast MOTUBALIUS U YIOBJIETBOPEHHOCTH TPYAOM.

2.3 llenenonaranue U MmiaHupOBaHUE B TPO(HECCHOHATLHOM eI TeIbHOCTH.

2.4 TlpodeccuonambHasi KOMMYHUKAITHUS.

2.5 Tlcuxomorust KOHQIUKTA.

2.6 Tpynooii KoyuteKTUB. [IcHX0I0THsS COBMECTHOTO Tpy/Ia.

2.7 Tlcuxomorus ymnpaBieHHUS.

OO11ee KOMMYeCTBO pa3ieiioB 2.

4 O0bem y4eOHOH TUCHMILINHBI

O0BbeM THCHHILINHBI
Buj y4eOHoii padoThI Axax, | Acip.
3E
q, q,
O01as TpyA10eMKOCTb 1N CIUNIITHHBI 2 72 o4
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHSA: 0,94 34,0 25,5
Jlexun 0,44 16,0 12,0
[Tpaktnyeckue 3anstus (I13) 0,50 18,0 13,5
CamocrosiTesibHas padora 1,06 38,0 28,5
KonTakTHas camocTosTenpHas padora 0,2 0,15
1,06
CaMocCTOsITETbHOE N3YUYECHHE Pa3/IeNIOB AUCIUIUIMHBI 37,8 28,35
Bua kouTpoJI: 3ager
AHHOTAIUs padoyeil MPporpaMMbl U CHHINJIHHBI
«Mopenu HHPOPMALMOHHBIX IPOLECCOB U CHCTEM)
1 Heap JaMCHUNIMHBI — U3y4YEHHE COBPEMEHHBIX TMpobieM B 00IacTu

WH()OPMAIMOHHBIX IPOIECCOB W TEXHOJIOTHA W OCBOCHHE OCHOBHBIX METOJOB HX
HCCIIETOBAHUS ¥ MOJACITUPOBAHUS.

2 B pe3yabTare u3ydeHus AMCHUIIMHBI 00yIAOUIUICS TOJIKEH:

Obaaoams CIeAYOIUMU KOMIETCHIIUSAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

OIIK-4.1, OIIK-4.2, OIIK-4.3; OIIK-7.1, OIIK-7.2, OIIK-7.3.

3uamo:

- COBPEMEHHBIE METO/IbI UCCIICAOBAHNS NH(DOPMAIIMOHHBIX CHCTEM;

- METO/IbI aHAJIN3a U CUHTEe3a HH(POPMAIIMOHHBIX CHCTEM;

- THUIBI MAaTEMATHYECKUX MOJIeNIell H(POPMAITMOHHBIX CHCTEM;

- CXEeMY M METOJOJIOTHIO POBEACHHSI BBIYHCIUTEIHHOTO DKCIIEPUMEHTA;
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METO/bI TapaMETPUUECKOTO aHAIH3A;
METO/IbI TOCTPOCHUS (PA30BBIX U MAPAMETPUUECKUX ITOPTPETOB CUCTEM;

- METO/Ibl TPOJIOJKEHUS 110 TApaAMETPY;

- METOJbl TIOCTPOCHUSI MUKPOCKOIMMYECKUX CTOXACTUYECKUX MOJIENEeH M alrOpUTMBI
Mownre-Kapio.

Ymems:

- NPUMEHATH COBPEMEHHBIE METOJbl CHUCTEMHOTO aHajiu3a K WH(GOPMAMOHHBIM
MpoLeccaM U TeXHOJIOTHIM;

- TPOBOAUTH HCCICIOBAHUS XaPAKTEPUCTUK KOMIIOHEHTOB W HH(OPMAIIMOHHBIX
CHCTEM B LIEJIOM;

- pa3pabaTbIBaTh MaTeMaTHYECKUE MOAEITH MH(POPMALMOHHBIX CUCTEM U MPOBOIUTH
UX MapaMeTpUiecKuil aHaamns;

- HAXOAWUTh OOJIACTH MApaMETPOB C PA3HBIM TUIIOM JIMHAMHYECKOTO IOBEICHUS
(obmactu  yCTOMYMBOCTH U HEYCTOMYMBOCTH, OOJACTH CYIIECTBOBAHHS PAa3IUYHBIX
HEJMHEWHBIX SBJICHUH);

- YMETh CTPOUTh MUKPOCKOIMYECKUE PEIIETOYHBIE MOJEIN U PEau30BbIBATh UX HA
KOMIIBIOTEPE C TOMOIIBI0 AIropuTMOB MOHTE-Kapio.

Braoemy:

- METOZaMH aHaJIN3a U CUHTE3a HH(POPMAIIMOHHBIX CHCTEM;

- METOJIaMH Pa3pabOTKH MaTeMaTHYEeCKIX MojeNell HHPOPMAIIMOHHBIX CUCTEM;

- METOJaMU IapaMEeTPUYECKOro aHajiu3a U aJIrOpuTMaMU MPOJODKEHUS 10
napamerpy;

- METOAaMHU OCTPOCHUS (Ha30BBIX M APAMETPHUUECKUX MMOPTPETOB CUCTEM;

- METO/IaMHU MOCTPOCHHSI UMUTAIIMOHHBIX Mojienei u meronamMu Monte-Kapmo mist ux
pean3anmi.

3 Kpartkoe coep:kanue JMCIHUIIIHHbI

Pazoen 1. Memoowt uccnedosanun uHpOpMayUOHHBIX CUCIEM

1.1. Un¢gopmaniuOHHBIE CUCTEMBbI.

Knaccel, Buabpl U THIBI HHOOPMAIIMOHHBIX cucTeM. CroxkHble cucTeMbl. CBoiicTBa U
CTPYKTYpa CIOXKHBIX cucTeM. OCHOBHBIE IPUHIUIIBI U 3aKOHOMEPHOCTH (YHKIIMOHUPOBAHUS
Y Pa3BUTHS CIIOKHBIX CUCTEM.

1.2. MaremaTu4yeckoe MOJEJIMPOBAHUE U BBIYHCIUTEIbHbIH IKCIEPUMEHT KaK
COBpPEeMEHHBbIC MeTObI MO3HAHUS.

MeTtonbl HMccnenoBaHUs CIOXKHBIX CHUCTEM. MaremaTndeckoe MOJAEIMPOBAHUE Kak
MHCTPYMEHT MO3HAHUA U S3bIK MEXIUCIUIUIMHAPHBIX UccleToBaHuid. CxemMa U METOA0IOTUs
BBIYHCIUTENBHOTO SKCIIEPUMEHTA.

1.3. Knaccudukanus maTreMaTH4eCKUX Mo/IeJIeid.

YpoBHH onucaHus (U3MKO-XMMHUYECKHUX MPOIECCOB. THMIBI MaTeMaTHYeCKUX
MOJIETIEN U METOJIbI UX MCCIIENOBAHUS.

Pazoen 2. Maxkpockonuueckue mooenu. Memoowvl napamempuueckozo anaiusa

2.1. ITapameTpuyeckne NOPTPETHI MoOAeIeH.

3aBUCHUMOCTh OT IapaMeTpoB. BHyTpeHHUe, BHEIIHHWE U MOATOHOYHBIE MapaMeTphl.
ITapameTpuueckuil MOPTPET CUCTEMBL. JTallbl IAPAMETPUUIECKOTO aHAIH3A.

2.2. MHOKeCTBEHHOCTb CTALIMOHAPHBIX COCTOSIHM . JINHUS KPAaTHOCTH.
MHO0X€CTBEHHOCTb CTAllMOHAPHBIX COCTOSHUH, rucrepesuc. I[loctpoeHne MuHUM KpaTHOCTU
Ha IIJIOCKOCTM JIByX THapaMeTpoB. Meronuka moucka oOnacTeid MHOXECTBEHHOCTH
CTallMOHAPHBIX COCTOSHUM.

2.3. ABTOKO/1€0aHUs, peJIAKCALIMOHHBIE KoJIeOaHus. JIMHUSA HEHTPAJIBbHOCTH.
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ABTrokonebOanus. Heo6xonumele ycioBusi BOSHUKHOBeHHs kojeOanuii. IlocTpoenue nuHUM
HEHUTPaJbHOCTH Ha IUIOCKOCTU JABYX IMapameTpoB. PenakcanuonHble kosiebaHus. MeTonbl
MOMCKA aBTOKOJIe0aHU B cucTeMax. Mojienu aBTOKoIe0aTeIbHbIX CHCTEM.

2.4. YucsieHHbIE AJTOPUTMbI IPOJAOJIKEHHS 110 apaMeTpy.

UYucneHHple  METOABl  NPOAODKEHUS 1O  MapaMeTpy  CTAllMOHAPHBIX  PELICHM.
OpnHomapaMeTpuyeckuii | JAByXmapameTrpudeckuil aHanu3. @OyHKkuMs 1nocieroBaHus.
[Iponomkenue no napamerpy NEpUOJIUYECKUX PELICHUMN.

Pazoen 3. Pacnpedenennvie moodenu, cucmemvl muna peakuua-oudhpyszus

3.1. CrauuoHapHble TMCCUNIATUBHbIE CTPYKTYPBbI.

CranuoHapHble JTUCCHUMNATUBHBIE CTPYKTYphl, Oudypkauus Treropunra. HeoOxonumeie
YCIIOBHsI BO3HUKHOBEHMs CTPYKTyp Thropunra. Meroasl moucka cTpykryp ThropuHra B
Mozensx. Mojens Oprocensitopa u Ipyrue.

3.2. BosiHBI NepeKII0YeHusl, WJIN (PPOHTHI, B OMCTAa0MIbHON cpeje.

Bonubl nepexmouenus, unu ¢pontel. Moaens Kommoroposa, IlerpoBckoro, IluckyHoga.
ABTOMOJIEIBHOE pelIeHHe TUna Oerymieil BoMHBL. AHamuTHdeckoe pemenue. CKOpocTbh
BOJIHBI U HallpaBjeHuE. MeToauKa MOMCKAa BOJH MEPEKIIOYEHUSI B MOJEISAX, ONpPEACIICHUE
HaIpaBJIEHUE NEPEKIIOYCHUSI.

3.3. YeauHeHHble Oerymme BOJIHBI, WJIH HMIYJbCbl, B BO30yIMMOH cpese.
IIpocTpancrBeHHO-BpemenHoM xaoc (IIBX).

Tunel aKkTUBHBIX Cpell U MX MaTeMaTU4YECKOE OMHCAaHHEe. YeIuHEHHbIe OeryIue
BOJIHBI B BO30yIMMBIX cpenax. OCHOBHBIE JJIEMEHTHI YEAWHEHHOro wumiyibca. Dopma
uMIynasca. MeToluka MOUCKa yeTUHEHHBIX HMMITYyJIbCcOB B Mozeisx. [IBX B B0o3Oynumoit
cpene. Cuenapuit @eitrenbayma mnepexoma ot wumnyiabca k [IBX. IlpoctpancrBenno-
BPEMEHHBIE AuarpamMsbl, MeToAsl aHanusa [IBX.

3.4. CnupaJjibHbl€e BOJIHBI.

OCHOBHBIE AJIEMEHTHI CIUPATBLHON BOMHBL [IpuOnuKeHHbIE METOABI ONMMCAHUS CHUPATIBHBIX
BOJIH. Meansip. Meroinka nocTpoeHus CIUPabHBIX BOJIH HAa IPUMEPE U3BECTHBIX MOJIEIIEH.

Paszoen 4. Mukpockonuueckue cmoxacmuueckue mooeau

4.1. MapkoBckue ciaydaiiHble Ipouecchl.

Croxactuueckue npoueccel. CaywaiiHple unciaa. BepoATHOCTHbIE — MOZEINH.
MapxoBckue ciyyaiinele coobiTs. Cucrema Koamoroposa.

4.2. Anroputmbl Monte-Kapuio.

ANTOPUTMBI CTOXaCTHMUYECKOTO MOJEIMPOBAHUS: METOJl OTKa3a, METOJ YacCTHYHBIX
CYMM, KHHETHYECKMM METOJ, OUHAMUYECKMM MeTod U Ap. TOYHOCTP M JOCTOBEPHOCTH
CTOXACTHYECKOTO MOJEIUPOBAHMUSL.

4.3. PemeTouHble MUKPOCKONMYECKHE MOJEIN IeTEPOreHHbIX KaTAJUTHYECKHX
peaxkuuii.

Mojienb MHOTOKOMIIOHEHTHOI'O PEIIETOYHOro raza. Moeian moBEpXHOCTEW, MOAEIN
a7IcOpOLIMOHHOIO  CJIOS, MOJENU JJIEMEHTAapHbIX CTaaul peakmuu. MHKpPOCOCTOSHUS
cucteMbl. OCHOBHOE KUHETHUECKOE YPABHEHHUE.

4.4. HaBenenHble IyKTyanusiMu Koj1e0aHusi, BOJHbI U (pa30BbIe Mepexobl.

Bnusaue ¢aykTyanuit Ha mporecchl B MUKPOCKOIMMUECKUX CTOXAaCTUYECKUX MOJAETIX.
HaBenennsle ¢pykryanusMu KoneOaHusi, BOJHBI U (Da30BbI€ MEPEX0/Ibl B MUKPOCKOIHMUECKHUX
CTOXaCTHUECKUX peakuusx. Peakumsa oxuciaenns CO Ha IUIATUHOBOM —KaTalu3aTope.
[ToBepxHOCTHas MOJENHL peakMu TUIA JIOTKH.

[InanupoBaHue MamMHHBIX JKcrmepuMmeHToB ¢ Mmozaemsimu  MC. IIpoGnema
o0ecrniedyeHrs TOYHOCTH U TIOCTOBEPHOCTH.

4 O0beM y4eOHOH TUCHHUIIINHBI.
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O0BbeM THCHHUILINHBI
Bua yueOHoii padoThl

3E Alf{aﬂ' AcTp.u.
O01as TPyA10eMKOCTh AU CIUTIITHHBI 5 180 135
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHSA: 1,88 68 51
B TOM 4HcJie B (hopMe NMPAKTHYECKOI MOATOTOBKH 0,47 17 12,75
Jlexiun 0,47 17 12,75
JlabopaTtopubie padoTs (JIP) 0,94 34 25,5
B TOM 4HCIIE B OpME MPAKTHUECKON TOATOTOBKU 0,47 17 12,75
[Ipaktuueckue 3austus (I113) 0,47 17 12,75
CamocrosiTejibHas padoTa 2,12 76 57
CaMocCTOsITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUIUIMHBI 2,12 76 57
Bujx koHTpoOJS:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpoOMeKyTOUYHAsI aTTECTALIHS 1 0,4 0,3
[TonroroBka K SK3aMeHY 35,6 26,7
Buj1 H”TOroBOro0 KOHTPOJIS: OK3aMeH

AHHOTaNUs padoyei MPOrpaMMbl JUCUUILIIMHBI
«Pabora ¢ 001bIIMMHU JAHHBIMHM U MAIIIMHHOE 00yUYeHU e

1 Heap nucuMmauHbl — YriyOJE€HUM HMMEIOLIUXCS U TOJYyYEHUH HOBBIX 3HAHUI,
YMEHUI M HaBBIKOB B 0O0JAacTM OCHOB TEXHOJIOTUM OOpabOTKM OOJIBIIMX JaHHBIX WU
MaIIMHHOTO 00ydeHUs. VX mpumeHeHuwe sl pa3pabOTKH, MPOCKTUPOBAHUS M PELICHUS
MPUKIIAJHBIX 33J1a4, OJIy4E€HHE HAaBBIKOB PA0OTHI CO CIELUAIN3UPOBAHHBIMU OMOIMOTEKaMU

Y KOMIUTIEKCaMH ITPOTPAMMHEBIX CPEJICTB B XOJI€ CO3/IaHUs TPUKIIATHBIX MPUITOKCHHM.
2 B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAOUIUICS 10/IKEH:
Obnadams CIeTYyIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKECHUS
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-5.1; OIIK-5.2; OIIK-5.3.

Buame:
— Cunrakcuc si3bika Python;

— OCHOBHBIE IPUHITUITBEI 1 HHCTPYMEHTBI XpaHEHHS JaHHbBIX 00JbIIoro o0béma (Big

Data);

— OCHOBHBIE IPHUHITHITBI U aJITOPUTMBI 00pa0OTKH JaHHBIX O0JbIIOro 00bEMa (Big

Data);

— OCHOBHBIE IPHUHIIHIIBI U aJITOPUTMBI MalMHHOTO 00yueHus (Machine Learning).

Ymvmemon:

— HUCIIOJIB30BaTh MPOrpaMMHBIC CPEACTBA JJIA XPAHCHUA JaHHBIX 0O0IBIIOr0 061)eMa;

— o0pabaThIBaTh JaHHBIE OOIBIIOTO 00BEMA;
— MIPUMEHSTD CYIIECTBYIOITNE OMOTUOTEKH st 00paOOTKU JTaHHBIX

— UCIIOJIb30BATh pPa3JINIHBIC OMOIMOTEKH JJIs1 TUITIOBBIX 3aJa4 MalllMHHOI'O OGy‘-ICHI/I}I.

Braoemes:

— HaBbIKaMH pa3pa60TK1/I CUCTCM IJId XpaHCHUSA U O6pa6OTKI/I JaHHBIX OOJIBIIIOTrO

o6bpéma (Big Data);
— MaTeMaTU4ecKMMH OCHOBaMHM paboThl ¢ 6onbinMu AaHHbIMU (Big Data);

— NPAaKTUYCCKHUMHU HaBbIKaMHW UCIIOJIB30BAHUSA PA3JIUYHBIX aJITOPUTMOB MAallIMHHOI'O

o0OyueHus;
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— HaBBIKAMH UCTOJB30BaHUSI OUOIMOTEUHBIX (YHKIUHA JUIS PEIICHUS] TUIIOBBIX 3a7a4

Big Data u Machine Learning.

3 Kparkoe cogep:xxanue JUCUMILIHHBI
Pazoen 1. Hauanvnvle nonamus npozpammuposanusn na asvike Python u ocnoewl

00padomKu mexcmoeoil u Yuci060i unpopmayuu

Beenenue. Murepnperarop Python u cpeapt pazpabotku. OCHOBHBIC TIOHSATHSL.
Amnanu3saropsl kona. Moaynu. [[ocTym K TOKyMEHTalHH.
[Tepemennbie. Ba3oBble THIBI JAHHBIX: YUCIIOBBIC TUIIBI, CTPOKOBBIHN THIT (Str)
Crnoxxnbie Tumbl JaHHBIX: ciucku (Lists), koprexu (Tuples), cnoBapu (Dictionaries),
MHOXkecTBa (Sets), dukcupoBanubie MHOKecTBa (Frozen sets), 6aiitel (Bytes), MaccuBbl
OaiitoB (Byte Arrays).
HNuctpykuu u oneparopsl. CTpykTypa kona. Onepartopsl si3bika Python. YcinoBHbie
onepatopsl. L{ukmel. [TocienoBarenbHOCTH.
Berpoennbie pyHKIMM U 351eMEHTHI (DYHKIIMOHATEHOTO MPOTPAaMMHUPOBAHHUSL.
[Tonb3oBarenbckue GpyHku. OyHKIUHN BhICHINX TOpsaakoB. Daiinbsl. Ob6paboTka
HCKJIFOYEHUH.
bubmmoreku NumPy, SciPy, matplotlib

Pazoen 2. Mamemamuueckuii annapam 07131 padomsl ¢ OAHHLIMU 0OIbULO2O

00béMa u MAWUHHBIM 00yUeHuem

TpeboBanusi, mpebsABIsSieMble K MATEMAaTHYECKUM MOJEISAM. DTalbl IOCTPOCHHUS
moneneit. Unearudukanus moaenu. [IpoBepka agekBaTHOCTH MoJenu. Moenu CTaTuKA
u quHamMukd. [loctpoenne Moeneil B ycloBUAX HEONPEIEIEHHOCTH.
Cxema npoBepKH CTaTUCTHUECKUX TUroTe3. [loHsaTue o 3akoHax pacnpeeneHus
ciy4daiinbix BenuuuH. Kpurepuit @umepa. Kputepuit Ctetonenta. F-oTHomeHue.
[IpoBepka 3HAUMMOCTH TapaMETPOB MATEMATHYECKON MOJIENIH, IPOBEPKA aJJIEKBATHOCTH
MaTeMaTHYECKOW MOJEIIH.
Perpeccuonnsiii ananus. OnpeneneHne napaMeTpoB JIMHEHHOTO YPaBHEHUS PETPECCUN
METOJIOM HaUMEHBIINX KBa/IpaToOB, C UCIOIb30BAaHUEM CTATUCTUUECKUX XapaKTEPUCTHUK.
Jucnepcuonnbsiid aHanu3. OnpeaeneHne HaTudus perpeCCHOHHON 3aBUCUMOCTH C
ucnosb3oBaHueM F - oTHomeHus. MeTobl IOC/Ie0BaTEIbHOIO YTOUHEHUS CTPYKTYPBI
perpeccuoHHOro ypaBHeHus. [IpoBepka 3Ha4uMOCTH MapameTpoB. MHOKECTBEHHBIIN
kodpuuneHT koppeniauuu. [lonsarue o yacTHOM K03 puLineHTe KOppensum.
[TonsiTHs HCKYyCCTBEHHOTO HEMpOHA, HeHPOHHOU ceTu. CTPyKTypa MHOTOCIOMHOM
HelpoHHOM ceTu. OyHKIMN aKTUBALUMU HelipoHa. OCHOBHBIE METObI 00YUEHHUS
HEHpPOHHOM ceTu. 3agauu, perraeMble HEHPOHHBIMU CETSIMH — KIIACCH(PUKAIUH,
KJIacTepU3alliy, paclio3HaBaHus o0pa3oB, annpokcumanuu. [Ipobnema ycroitunBoctu
nporiecca o0ydeHus, npodiema nepeodyuenus. [Iposepka o0yueHHON HEHPOHHOI ceTH.
VYuér norpemHocTeil BXOAHBIX TaHHbIX. HTepBanbHbIe Beruncienud. [Ipouenypa
dazudukaruu. Pabora ¢ repmamu. Pabora ¢ Heu€Tkumu nepeMeHHbIMUA. CHCTEMBI
00paboTKK MHPOPMALIMK Ha OCHOBE HEUETKUX Mojiesiel. JIoCTOMHCTBA U HeIOCTaTKU
HEYETKUX Mojiesiell. DBOIOLUNOHHbBIE allTOPUTMBI, FTEHETHYECKHE alropuT™Mbl. CpaBHEHHE
UX BBIYMCIIUTENBHOMN CII0)KHOCTH 110 CPAaBHEHUIO € TPAJULIMOHHBIMU. 3a/1auM, pelliacMble
C MIOMOIIBIO MATKUX BBIYUCICHUH.

Pazoen 3. Ilpunyunvt mamunnozo odyuenus.
OO0yueHue nepeBbeB KIIACCH(PUKAIINKI U PETPECCHUH.
Bbycruar.
Heiiponnsie cetn u rimybokoe odyuenue (deep learning). TummuHas cTpyKTypa CeTH,
1eneBble QYHKIUU U UCIIOJIb3YEMBIE CIIOU.
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Pazoen 4. Xpanenue, ananu3 u npeocmaenenue oannvix. Hadoop.
— OOuee npeacraBieHue 0 OOJIBIINX JAHHBIX.
—  JKu3HEHHBIN IUKJI JaHHEIX.
— O030p OCHOBHBIX HHCTPYMEHTOB /17151 pabOThI ¢ OOMbIIMME JaHHBIMU. [IprMepsl
MIPAKTUYECKOTO UCIOJIb30BaHUS.
— 0O030p mopeneii nanabix. O630p HepensaunoHHbX b/, TpanzakoHHBIE U
a"Hanmutuueckue bJI.
— Pacnpenenennblie 0a3bl TaHHBIX, MEXaHU3MBI TTOJJICPKAHUS KOHCUCTEHTHOCTH JIAHHBIX.
— O030p ¥ PyHKIMOHATBHBIE BO3MOXXHOCTH dKOocHcTeMbl Hadoop 1 €€ KoMIOHEHTOB.
— Pemenue 3amau ¢ momornisio MapReduce.
— NoSQL 6a3sr qannsix: HBase u Cassandra.
— Spark
O011ee KOJIMYECTBO pa3aesioB — 4.

4 O0beM yueOHOH TUCHHUIIINHBI.

Beero CemecTp
. 1 2
Bup yueoHoii padoTnl A A
3E 'ff‘ﬂ' 3E 'fla“' 3E | Akan. u.
OO6m1ast TpyA0€MKOCTh JUCIUTLIMHBI 8 288 4 144 4 144
KonrakTHas paGoTa — ayAuTOpHbIE 2.84 102 1,42 51 1,42 51
3aHATHSA:
Jlexuuu 0,94 34 0,47 17 0,47 17
JlaGopaTtopHsie padoTs (JIP) 1,9 68 0,95 34 0,95 34
B TOM 4YHCJIE B (OPME MPAKTUIECKON 0,94 34 0,47 17 0,47 17
[IOTOTOBKHU
CamocTrosiTeJibHas pa6oTa 5,16 186 2,58 93 2,58 93
KonTakTHas camocTrostensHas paboTa 0,6 0,2 0,4
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 5,16 185.4 2,58 92.8 2,58 92,6
TIMCIIATUTHHBI
Buj MTOroBoro KOHTpoJIst 3auer 3ader c oueHkoM
Beero Cemectp
. 1 2
Bup yueOHoii padoThl A A
3E f{Tp' 3E f{Tp' 3E AcTp. 4.
OO61mas TpyA0€MKOCTh AUCHIUTIIMHBI 8 216 4 108 4 108
KonTakTHas padoTa — ayIuTOPHBIE 2.84 76.5 142 | 3825 1.42 38.25
3aHATHA:
Jlexuuu 0,94 25,5 0,47 | 12,75 0,47 12,75
JlaboparopHbie padboTs (JIP) 19 51 095 | 255 0,95 25,5
B TOM 4HcCIie B (hopMe MPAKTHIECKOH 0,94 25,5 0,47 12.75 0,47 12.75
[IOATOTOBKHU
CamocrosiTesibHas padoTa 5,16 1395 | 2,58 | 69,75 2,58 69,75
KonTakTHas camocTosTenpHas pabora 0,45 0,15 0,3
CamocrosTenbpHOE U3ydeHue pasienos | 5,16 139.05 2,58 69,6 2,58 69 45
JIACLIUILIUHBI
Bua uTOroBoro KOHTpoJIsi 3auer 3adeT ¢ OLEHKOM
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AHHOTaUUs padoyeid MPOrpaMMbl JUCUUILIMHBI
«CHCcTeMBbI HCKYCCTBEHHOT0 MHTEJLJIEKTA)

1 Heab MoayJast — OCBOCHHE NMEPBUYHBIX MPOPECCHOHATBHBIX YMEHUN M HABBIKOB B
00J1aCTH MPUKJIAJHBIX CUCTEM UCKYCCTBEHHOI'O MHTEIUIEKTA.

2 B pe3yJbTaTe U3y4YeHHUs JUCHUILIHHBI 00yYAIOIIUIICA 10JIKEH:
Obnadoams CIENYIOIUMH KOMIIETEHIIUSMU ¥ UHAUKAaTOpaMu uUx poctikeHus: OIIK-

2.1; OIIK-2.2; OIIK-2.3; OIIK-5.1; OIIK-5.2; OIIK-5.3.

3uams:

- MECTO U POJIb OOIIKUX BOMPOCOB HAYKH B HAYUHBIX UCCIIEIOBAHUM;

- COBPEMEHHEBIE MPOOIEeMbI MATEMATHKH, PU3UKUA U IKOHOMUKU;

- TEOPETUYECKHE MOJIETU PACCYKICHHM, MOBEACHUSA, OOyYeHUS B KOTHHUTUBHBIX
HayKax;

- IOCTAaHOBKY MpPOOJIeM MaTeMaTH4ecKoro M MHGOPMAIMOHHOTO MOJAETHUPOBAHUS
CIIO)KHBIX CHCTEM;

- B3aUMOCBSI3b U (PyHJJaMEHTAJILHOE €TUHCTBO €CTECTBEHHBIX HAYK.

Ymemo:

- 3¢ (peKTUBHO HCHONB30BaTh Ha MPAKTUKE TEOPETHUECKHE KOMIIOHEHTHI HAYKHU:
MOHSATHSI, CY>KICHUS, YMO3aKITIOUCHHSI, 3aKOHHI,

- IPE/ICTaBJIATh MaHOpaMy YHHBEpPCaJIbHBIX METOJOB M 3aKOHOM COBPEMEHHOTO
€CTECTBO3HAHUS;

- paboTaTh Ha COBPEMEHHO 3JEKTPOHHO-BBIYUCIUTEIBHON TEXHUKE;

- abCTparupoBaThCs OT HECYIIECTBEHHBIX (PAKTOPOB MIPH MOJICIIMPOBAHUH PEATBHBIX
MIPUPOIHBIX U OOIIECTBEHHBIX SBIICHUM;

- IUTAHUPOBAThH MPOIECC MOJICIIMPOBAHUS M BEIYUCIUTEIILHOTO SKCIIEPUMEHTA.

Braoems:

- METOZaMH TIOCTAHOBKHM 3a1a4 © O0O0paOOTKH pe3ylIbTaTOB KOMIBIOTEPHOTO
MOJIETTUPOBAHUS;

- HABBIKAMHU ~ CaMOCTOSITEILHOM paboThl B  J1a0OpPaTOpUU HAa  COBPEMEHHOMU
BBIYHUCIUTENEHON TEXHUKE.

3 Kpartkoe conep:xanue MOLYJist
Pazgen 1. OcHOBHBIE 3Tanbl U HANpPaBJEHUS HCCICI0BAHUN B 00J1aCTH CHCTEM
HCKYCCTBEHHOI0 HHTEJICKTA.

Otanbl pa3BUTHUA CUCTEM HCKyccTBeHHoro wuHremiekta (CUM). OcHoBHbIE
HampaBJICHUsl Pa3BUTHs HCCIENOBaHUNA B OOJACTHM CUCTEM HCKYCCTBEHHOTO HHTEIJICKTA.
Hetipobnonnueckuii nmoaxon. CUcCTeMbl, OCHOBaHHbIE Ha 3HaHUAX. V3BredeHue 3HaHUM.
Wurerpanus 3HaHuil. basel 3Hanuil. CTpyKTypa CHCTEM HCKYCCTBEHHOTO WHTEJUIEKTA.
Apxurexktypa CUU. Metononorus nocrpoenust CUU. Dxcnepthbie cuctemsl (OC) Kak BUJ
CHU. Obmas crpykrypa u cxema QynkiuonupoBanus IC. [Ipencrasnenue 3Hanuit CUN.
Mogenu npencraBinenus 3Hanui. [IpencraBienre 3HaHUN ¢ MOMOIIBIO CUCTEMBI IPOTYKIIUH.
Cy0-TexXHOJIOTMH HMCKYCCTBEHHOTO MHTeiiekTa. CTaHmapT A pelleHus 3aJad aHaiu3a
NaHHBIX. POJM y4acTHHUKOB B MPOEKTax M0 aHaJu3y JaHHbIX. BHeIpeHne cucteM MalinHHOTO
o0y4eHHs B XUMHUYECKOM OTpaciu: KIo4YeBble MpuUMepsbl ucnonab3oBanus MU B xumudeckoi
oTpaciu (KEHChI).

Pa3nes 2. UHTeIIEKTYa/IbHBIE CHCTEMBI.

CoctaB 3HaHMH M crnocoObl MX TPEACTABICHUSA. YIPaBIAIOMUNA MEXaHU3M.
OOmpsicHuTenbHble  criocoOHocTH.  HeilfporomoOubie  cTpykTypbl.  CucTeMbl  THIA
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nepcentpoHoB. HelipokoMmmpoTepsl W WX mporpammHoe oOecnedeHue. CHCTEMBI
KOTHUTUBHOU Tpaduku. HHTEImeKTyanbHbli HHTEp(ENC: JTUHTBUCTUYCCKUMA IPOIIECCOp,
aHaJIN3 U CUHTE3 PeUH.

Pasznea 3. IlporpaMMHbIe KOMILIEKCHI pellIeHUs] HHTEJIEKTYAJIbHbIX 3a/1a4.

Cucrempl npoaykuuil. YmpaBieHHE BBIBOAOM B  IPOJYKIMOHHOM  CHCTEME.
[IpencraBnenre 3HaHMUS C MOMOUIBIO JIOTMKM IpeaukaroB. Jlormyeckue mopenu. Jloruka
MPEIMKATOB Kak popMma mpescTaBieHne 3HaHni. CHHTaKCUC ¥ CEMaHTHKA JIOTUKH MTPEIUKATOB.
Texnonorun wmanunyiaupoBanusi 3HanusiMu CHU. IlporpamMHble KOMIUIEKCHI pPEIICHUS
WHTEJUICKTYaJIbHBIX 3a/iad. EcTecTBEHHO-sA3bIKOBBIE MporpamMmbl. [IpencraBineHue 3HaHUN
bpeiitmamMu ¥ BbIBOA Ha (Qpeiimax. Teopus ¢peiimoB. Mopaenn mnpeacTaBiaeHUs 3HaAHUN
bpetimamu.

Paznen 4. OcHoBHBIE IT0JI0KEHUS HEYETKOM JIOTUKH,

[IpencraBnenue 3HaHUI U BBIBOJ B MOJENSAX HEUETKOM JTOTUKUA. ANropuT™Mbl Mamaanu,
Cymxkeno, I{ykamoto, Jlapcena. [IporpamMmmubie komIieKchl. OCHOBBI TPOTPAMMHUPOBAHUS JJIS
3a/1a4 aHajgu3a JaHHbIX. V3ydeHuWe OTAENbHBIX HaMpaBiICHUN aHaiW3a JaHHBIX. 3ajada
kinaccudukanuu. AHcamOiIM Mojeneld MallMHHOrO oOyueHus i 3a/add Kiaccu(UKaium.
Hetiiponnsie cetu. ['myOokue HelipoHHBIE ceTH (KOMIIBIOTEPHOE 3pEHKE, pa300p €CTECTBEHHOTO
A3bIKa, aHAIW3 TAaONUYHBIX JNaHHBIX). Knactepusauus u apyrue 3agauu oOydeHus. 3amadu
paboTHI C TTOCIIEIOBATEIBLHBIM TAHHBIM, 00Pa00TKa €CTECTBEHHOTO si3bIKa. PeKOMeHaTebHbIC
cucreMsbl. OnpeeneHue BaXXHOCTH NPU3HAKOB U CHUYKEHUE Pa3MEPHOCTH.

Pasznen 5. OHTO/10rMM ¥ OHTOJIOTHYECKHE CHCTEMBI.

Cucrembl U cpeAcTBa NPEACTABICHHUS OHTOJIOTMYECKUWA 3HAHUU. OHTOJIOTMHM Kak
arnmapar MOJAEJIUPOBAHUS CUCTEMBI 3HAHUN. METO bl IPEACTABICHHUS OHTOJIOTUH.

4 O0beM yueOHOH TUCHUILTUHBI

O0beM IMCHUIIMHBI
Buj yueOHoit padoThI Axax. | Acrp.
3E
. 4.
O01as TPyA10€eMKOCTh MOAYJIsl 4 144 81
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 1,42 ol 38,25
6 mom uucie 6 popme nPpaKmMuYecKoil n0O20moeKu 1 36 27
Jlexnnun 0,94 34 25,5
8 MOM Hucie 8 hopme NPaKmuieckol n0020MmoeKuU 0,53 19 14,25
JlabopaTtopusie padoTs (JIP) 0,47 17 12,75
8 MOM Hucie 8 hopme NPaKmuieckol n0020MmoeKuU 0,47 17 12,75
CamocTrosiTeJibHas pa6oTa 2,58 93 69,75
KonTakTHas camocTosTenpHas padora 0,2 0,15
CamocTosTenbHOE U3YYCHUE Pa3/IeIOB MOYJIS, B TOM YHCIIE
npopaboTKa y4eOHOTO MaTepuaia JeKIHid, TOrOTOBKa K 2,58 928 69.6
7a00paTOPHBIM paboOTaM, MPAKTUKE, MOJTOTOBKA K TEKYIIEMY ’ ’
KOHTPOJTIO, IPYTHe BUJIbI CAMOCTOSTEILHON pabOThI
Buja TOroBOro KOHTPOJISA: 3auer
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AHHOTanuA padoyeil NpOrpaMMbl JTUCHHUILINHBI
«CucreMbl NOJIEPKKHA NPUHITHS PellleHuin»

1 Heap AUCHMIVIMHBI — MPUOOPETEHUU MArucCTPaHTAMU HOBBIX, YIJIyOJIEHUH
UMEIOIINXCS 3HAaHWK, yMEHUWH, BIafeHUd U B (POpMUPOBAHMHM KOMIIETCHLIHMH B 00JacTu
TEOpPUU TPUHATUSA ONTUMAIBHBIX PEIIEHUHM B OJKOHOMMKE M MCCIEAOBAHUU OIEPALUM,
KOMIIBIOTEPHBIX BBIYMCIUTEIBHBIX METOAOB M aJIrOPUTMOB; IIOHUMAHUs KOHLENLIUU H
NIEPCIIEKTUBHBIX HAIIPABJIICHUW, IPEACTABICHUNA O COBPEMEHHBIX IIOAXOJAaX K OLCHKE
ONTUMAJIbHBIX PEUICHUNM MHOIOMEPHBIX 3a/a4 C IIOMOIIBIO METOJOB MAaTeMaTHYeCKOro
[IPOrpaMMUPOBAHUS, IPUHIUIIOB U aJITOPUTMOB TEOPUH NPUHATHS ONITUMAIIBHBIX PEILIECHUN B
9KOHOMHUKE.

2 B pe3yabTaTe H3y4eHUs: AUCHUILINHBI 00y4aIOLIUIICH JOJI/KEH:

Obnadams cneayroIIMU KOMIIETEHIIUSAMYI ¥ HHAMKATOPAMH UX TOCTHUXKEHUS !

OIIK-2.1; OIIK-2.2; OIIK-2.3

Suame:

- O0OBEeKTHI, NpPEAMETHI, IEJIH, 3aJa4yd;, HAIpPaBICHUSA, OCHOBHBIC ITOHATHS,
MaTEeMaTHYECKHI armapar, MOJCIIH, METO/IbI, STAIbI MPOIIeCcCca MPUHATHS PEIICHUS U OCHOBBI
METOJIOJIOTHA TEOPUU IPHHATHS ONTHMAIBHBIX PCIICHHUH B SKOHOMHMKE, B TOM YHCJIEC B
YCIIOBUSIX HEOIPEACICHHOCTH, CIOKHOM W TPOTHBOPEYMBONM HWH(GOPMAIIMH, B YCIOBHSIX
pHUCKa WM KOH(DJIUKTA;

- OCHOBHBIC OCOOCHHOCTHM MAaTEMaTHYECKHMX MOJICICH W METOJO0B COBPEMEHHOM
TEOPUHU IIPUHSATHS PCILICHUH;

- TCHJICHIIMU W TEPCICKTUBBI PA3BUTHS COBPEMEHHBIX MPUHITUIIOB MAaTEMaTUYCCKUX
METOJIOB MPUHSATHS ONTUMAJIbHBIX PEIICHUH B SKOHOMHMKE.

Ymemy:

- (hopMyIHpPOBaTh MOCTAHOBKY 3a/la4d BbIOOpA ONTHUMAJIBHOIO NMPUHATHUS Haubolee
PalMOHAIBHOIO PEUICHUS] B TEPMHUHAX MATEMaTH4YECKOTO MPOrPaMMHMPOBAHHUS, YKOHOMHUKO-
MAaTeMaTUYECKUX METONOB M TEOPUM IPUHATHSA PELICHUH, IOJIb30BAaTbCA COBPEMEHHOU
CIELMaIbHON JINTEPaTypoil;

- BBIOMpaTh 3P PEeKTUBHBIE MOJICIIN U METO/IbI JJIS PEIICHUs PUKIATHBIX 33a4;

- 00OCHOBAaHHO MNPUMEHSATh H3YYEHHBbIE METOAbl TEOPUU MPHUHATHS ONTUMAJIbHBIX
pEeLICHUN NPU PEIICHUH NPAKTUYECKUX 3a4ad C MCIOJb30BAHUEM KOMIUIEKCHON METOIUKHU
SKOHOMHUKO-MaTE€MaTHYECKNX METOA0B ¥ TEOPUHU IPHUHATHUS ONITUMAJIBHBIX PELICHUM.

Brnaoemn:

- MaTeMaTHUYeCKHM aIlapaToM IS PEIICHUs 3aJlad MHOTOMEPHOW ONTHMHU3AINH B
o0JacTu MPUHSITHS PEIICHU;

- HaBBIKAMU TIOCTAHOBKH 33J1a4¥, aJTOPUTMU3ANMA W TPOTPAMMHUPOBAHUS TIPH
pelieHny 3a7ad ¢ UCMOJb30BAaHUEM HKOHOMUKO-MAaTEMATHUECKUX METOJIOB, METOJIOB
MaTEeMaTHYECKOTO IMPOTPAMMHPOBAHUS M QJITOPUTMOB TEOPUU TPHUHATHS ONTHMAIBHBIX
pelIeHuS.

3 Kparkoe cogepxxanue JTUCUMILIHHbBI

Beeoenue

[emn wm 3amaunm kypca. Crpykrypa usnaraemoro marepuana. llonstue mpeamera
uccnenaoBanuil. Vcropus pa3BuTHs HAaydHOW TEOPHHM HCCIEIOBAaHUS OINEpaluid U TEOpHUU
MIPUHATHUS PELICHUI.
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Pazoen 1. Beedenue ¢ meoputo npunamus peuieHuil

CoBpeMEHHBII 3Tan pa3BUTHUSI TCOPUN MIPUHATHS PEIICHUN U UCCIIEI0BaHUS ONepalnil
CucreMHBIH MOAXOA NMPU NPUHATUN pelieHnid. COBpEMEHHbIE METO/Ibl MPUHATUS PEILICHUH.
[IpoGiema ropu30HTa MJIAHUPOBAHUS.

MeXIuCHUIIIIMHAPHBIA  XApaKTep TEOPUU MPUHATHS PELICHUM U MCCIIECIOBaHUS
ornepamnuu.

OCHOBHBIEC XapaKTEPUCTUKU M TIOHATHUS TEOPUH NMPUHATHS pelieHuid. 3aaaun BeIOOpa
U TPUHATUA ONTUMAJIBHOTO pemeHus. [IpuHOMI ONTUMaIbHOCTH. AJbTepHATUBBI.
Kpurepuu. IIkaybl OLIEHOK 10 KPUTEPHUSIM.

Ponu mroneit B mporiecce NpUHSITHSL PEIICHUMN.

Knaccudukanus 3amau npusstus pemieHuil. Kimaccudukamnuss METOAOB NPHHSTHSA
pemienuii. [lpuHATHE pelIeHWd B YCIOBHSAX ONPENEICHHOCTH W HEOIPEAECICHHOCTH.
Pemenue, onpeneneHHOCTb, PUCK, HeoNpeneneHHOCTh. OlleHKa MHOTOKPUTEPUAIbHBIX
anprepHatuB. Kinaccudukaius 3agad 1 XxapakTepHble YepThl IPUHATHS PELICHUI B YCIOBUAX
OIIPEICIEHHOCTH U HEOIPEIETIEHHOCTH.

[locTanoBka 3amay Juisl NMPUHATHUS ONTUMAalbHBIX pewmeHuid. I[lpouecc npuHsATHA
pemeHuii. TUOBBIE 3a1a4M IPUHATHUS PEIICHHUH. SI3bIKM OMMCaHUs BBIOOpA.

KoHuenuus KoMOplOTepHON NOINEPKKU NPUHATHS pelieHui. YeaoBeKo-MallHHbIE
nponenypsl. COBpeMEHHBIC HAIPABJICHUS PA3BUTHS YEIOBEKO-MAIIMHHBIX CUCTEM BBIOOpA.

OcHoBHbBIE TOHATHSI U OCOOEHHOCTU HCCJEIOBAHUS OINEpalil U TEOPUH MPUHSATHS
pelieHnid. JTanbl ONepaloHHOro npoekra. Kpurepuil onTUMalbHOCTH MIPU UCCIIEI0BAaHUU
onepanuii (MO). Bunbl matematudeckux mojaeneid MO. Kiacesl Tunmunbix 3agad MO.

OKOHOMHUKO-MAaT€MaTUYeCKUE MOJEIU 3aJad JIMHEWHOTO IPOrpaMMHUpPOBaHUS.
MareMaruueckre MOJEIU TUIIMYHBIX 33]1a4 UCCIIECOBAaHUS ONIEpaLIHil.

Pazoen 2. Knaccuueckasn meopusa onmumulauuu - meopemuvecKan oOCHosa
0emepmuuup03annbtx Memoooes RpUHAMUA ORMUMATIbHBLX pemenuﬁ

2.1. Mooeru u memoOvbi NOUCKA JNOKATbHO-ONMUMAILHLIX pPeueHutl npu 0OHOM
Kpumepuu

OO0mass MOCTaHOBKAa 3aJaud  MaTEeMaTHYeCKOTO IMPOTPAMMHPOBAHHS — PEIICHUS
SKOHOMHKO-MaTeMaTHUECKUX 3agad BbIOOpa. OOIMe TPUHLIHUIBI TOCTPOSHUS METOJIOB
JOKaIbHOU ontuMu3anuu. CTpyKTypa METOJIOB TOHMCKA JIOKATHPHOTO MUHUMYMa (DYHKIIHH.
Knaccudukaiys MeTo10B TOKATHHOTO MTOKUCKA.

2.2. Knaccuueckue demepMUHUpPOBaAHHbLE Memoobl Mamemamu4eckoco

NPOCPAMMUPOBAHUS MHOZOMEPHOU JIOKATbHOU ONMUMUZAYUU

OCHOBHBIC TIOHSITHS, TIOJIOKEHUS, OMPEACIICHUS U TCPMHUHOJIOTHS. XapaKTePUCTHKA
JNETePMUHUPOBAHHBIX MPSMBIX METOAOB TIOWCKA, TMPEUMYIIecTBa U  HEJOCTaTKH.
Oco0eHHOCTH peallbHbIX HSKOHOMMYECKHX 3adad. OOmacTu mnpuMeHeHuss u oOuias
XapaKTePUCTHKA 3a7a4 MHOTOMEPHOM JIOKAJIbHON ONTUMHU3AIUH.

2.3. Mooenu nuneiino2o npoepammuposans

OO6mass 3amaya sauHelHoro mnporpammupoBanust (JIIT). OcHoBHBIE mOHATHS,
ITOJIOXKEHUS, ONPENENICHUsI U TepMHUHOJIOTH. POpMYIMpPOBKAa OCHOBHOM 3a7auM JTUHEHHOTO
nporpammupoBanus. IIpumepsl 3a1a4 JIMHEHHOTO porpaMMupoBanust. Gopmel 3aIUCH 33184
JUHENHOTr0 MPOrpaMMUPOBAHUS U CTIOCOOBI NpuBeAeHUs K HUM. KanoHnueckas ¢popma 3amad
JIII. CranpaptHas ¢opma 3anaun JIII. ['eomerpuueckoe mpencTaBieHue 3a/lauy JTMHEHHOTO
nporpammupoBanusi. CpoiictBa 3anad JIII. Beinenenne BepmmH AOMYCTUMOTIO MHOXECTBA.
Meronueb! pemenus 3anay JII1.

Cummekc-MeTo]] peleHus 3a1ad JUHEHHOro MporpaMMHUpOBaHMs. XapaKTepUCTHKA
Metoaa. OmpeneneHue MEepBOHAYAIBHOIO JIOMYCTUMOro Oa3ucHoro pemenus. Ilpusnak
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ontumanbHocTU. [lepexox oT omgHOro OasucHOro pemieHuss K aApyromy. [IpusHak
ontuMaabHOCTU. OCHOBHBIE ATAlbl U AJITOPUTM CUMILIEKC-MeTo/1a. CUMIUIEKCHBIE TaOIHUIIBI.

JBorictBennocTs 3aaau JIII. DxonoMuueckass MHTEpIpeTanys IBOWCTBEHHON 3a7auu
o0 wucmonb3oBaHUM pecypcoB. Teopembl JBOHCTBEHHOCTH. COOTHOUICHHE MEXIY
ONTUMAJIbHBIMU  PEIICHUSMU HpsIMOM W  JABOWCTBEHHOM 3ajaud. OKOHOMHYECKAs
HMHTEpIpeTaIus ABOMCTBEHHOCTH. /[BOMCTBEHHBIN CUMILIIEKC-METO/.

2.4. Tpancnopmmuvie 3a0auu

Metoasl pemenuss tpaHcnopTtHbix 3anau (T3). [locranoBka 3amaun U crpaTerus
pemienuss T3. Meroabpl HaxOXJIEHHUS HAYaJbHOTO  OMOPHOrO0 IUIAHA TIEPEBO3OK.
Urepanmonusiii anroput™ pemienus T3. MeTolbl MOTEHIMAIOB, CEBEPO-3aMaHOTO yria,
MUHHMMaJIBHOU crouMocTd, Meron @oremns. TpancnoprHas 3amada ¢ IPOMEKYTOYHBIMU
ITYHKTaMH.

2.5. 3adauu yenouucieHHo20 TUHeH020 NPOSPAMMUPOBAHUS

Metonpl  pemieHus — 3a7ad  LEJIOYMCIECHHOTO  JIMHEHHOIO  IEJI0YMCICHHOTO
nporpamMmupoBanust  (3LUJIIT). Ilpumepbl  1ETOYMCIAEHHBIX  SKOHOMMYECKHMX  3ajad.
[TocranoBka 3anauu 3LJII1. Metoabl pemenus: metoa I'oMopu, METO1 BETBEH 1 IpaHHUIL.

2.6. Mooenu nenunetino2o npocpammuposaHus

[TocTaHOBKa 3a1a4 HEJIMHEHHOro MpPOrpaMMHUpPOBaHMs. DKCTpeMasbHble 3a1auu 0e3
orpanuueHuil. Heo0XxoauMbIe 1 TOCTaTOYHBIE YCIOBHSI CYIIECTBOBAHUS SKCTPEMYMA.

3agaun Ha 3KCTPEMYM IpU HAJIMYUU OorpaHudeHuil. OrpaHnyeHus: B BUJE PaBEHCTB.
HeoOxoauMble W JOCTaTOYHBIE YCIOBHS CYIIECTBOBAHHS YCIOBHOTO JKCTpemyMa. Teopus
MHoOxUTenel Jlarpanxka u ee npusoxenue. 3aaaqa Jlarpanxa.

XapakTepucTUKa 3ajad. OKOHOMHYECKas UM TEOMETpPHYECKas HWHTEPIPETanus
HEJINHEHHOT 0 MPOorpaMMHUPOBaHHUS.

D¢ dexTrBHBIC AJITOPUTMBI OJTHOMEPHOTO MIOMCKA. KBanpatuunoe
IPOrpaMMHUPOBaHUE.

MHoromepHbIii mouck 0Oe3ycioBHOro MuUHHMMyMa. Metonel "cmycka'. Mertoasl
HYJIEBOrO, NEpBOTO M BTOPOro Mopsaka. MeToasl ClIy4aHOro IOMCKa MHOTOMEpPHOIO
JKCTpEMyMa.

VYcinoBHBI 3KCTpeMyM. IIpMHIMIBI MOCTPOEHUS YMCICHHBIX METOIOB IOMCKA
YCIIOBHOTO 3KcTpeMyMa. OCHOBHbBIE YMCIIEHHBIE METObI IOMCKA MHOTOMEPHOT'O JIOKAJIILHOTO
HKCTpEeMyMa MpU HAJTMYUU OrpaHHYEHHH.

2.7. HemepmunuposanHnas mooenb OUHAMUYECKo20 npocpammuposanus (1)

[TocranoBka 3anaun JII1. OcHoBHBIE OHATHS. PeKyppeHTHas pupoa BIYUCIECHUN B
JII. Marematnueckoe omnucaHue, (QyHKIMOHaIbHOEe YypaBHeHue bemnmana. OOmias
mpoueaypa M aurOpUTM  PEIIEHHs METOJOM JMHAMHUYECKOrOo IpOrpaMMHpPOBaHUS.
DKOHOMHYECKHE 3a7a4H, perraembie Metoom JII1.

Pazoen 3. Ocnognvie mamemamuueckue memoovl NPUHAMUA PEUIEHUIL 8 YCTO0GUAX
onpeodenennocmu u neonpeoeneHnocmu. MHozoKpumepuanbHas ORMUMUIAUUA

3.1. Muoeokpumepuanbuvie 3a0a4u NPUHAMUL ONMUMATLHBIX PEULEeHUT

MHorokpurepuaibtble 3aaaud. lIpuMepsl MHOTOKPUTEPUAIBHOCTH B 3KOHOMUKE.
OOme cBeneHUS O MHOTOKPHUTEpUAIbHBIX 3a7adax onTuMmuzanuu. [loctaHoBKa 3agaun
MHOTOKpUTEpUANIbHON (BEKTOpHOI) ontumuzanuu. JlokanpHble (YacTHBIE) KPUTEPUH.
Ob6nacte paborocnocobHocTu. KpurepuanbHoe mpoctpaHcTBo. [IpoGiemsl pemienus 3agad
MHOT'OKpHUTEpHAIBbHON onTuMu3annu. HecpaBaumocts pemennii. Hopmanuzanust Kpurepues.
VYuér npuopurera kpurepues. OCHOBHBIE HAIPABJIEHUS METO/IOB PELICHUS 3a]a4 BEKTOPHON
ONTHMU3ALINH.
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IToctpoenne muoxectBa Ilapero. MHoxecTBo DmxBopra-Ilapero. OnTumanbHOCTh U
OTHOILIIEHHE JOMUHUpOBaHusA 1o Ilapero. Pemenns noMuHupyemble M HEJOMHHHPYEMBIE.
Oo6mactp cornacus. Komnpomucchas kpusast (ppont [lapeto).

MeToapl Cy)KEHHs NapeTO-ONTHUMAJIBHBIX pEIIeHUuH. MeToasl 3aMEeHbl BEKTOPHOIO
KPUTEpHs CKaSIpHBIM KpuTepueMm. DopMmanbHOE omnpeaeseHre OO0OOMIEHHOTO KPUTEPHS.
[lapHble cpaBHEHHUS aNbTEPHATUB IO KaXAOMYy U3 KpUTepueB. PaHKMpOBaHHE YacCTHBIX
KputepueB. BpiOop Hambosiee mNpeanoYTUTENbHOM anbTepHaTuBbl. Ilkamsl u3MepeHHs
npeanodyreHuil pemenuii. IIpoGneMbl U CIIOKHOCTH MOCTPOEHUSI 00OOIIEHHOIO KpUTEpHUs
JUIs BEKTOPHBIX 3aJad ONTHMHU3ALMU. AJNJUTUBHBIA M MYJbTUIUIMKATUBHBIA KPUTEPUU
ONTUMAJIbHOCTU. MaKkCUMHUHHAs CBEPTKA.

MeTto/1 B3BEILIEHHOM CyMMBI YaCTHBIX KpuTepueB. MeTos "uaeanbHoR" TOUKH.

MeToapl mocnenoBaTEIbHON ONTHUMHU3ALMHU. MeEToa NOCIeN0BaTEeNIbHBIX YCTYIIOK.
Jlexcukorpadudeckuii kpurepuil. Metoa riaBHOro Kpurepus. MeToa paBeHCTBA YaCTHBIX
KPUTEPUEB.

MeTobl OLIEHKM M CpPaBHEHHS MHOTOKPUTEPHUAJIbHBIX albTEPHATHB B YCIOBUAX
omnpeaeneHHocTH. MHorokputepuanbHas Teopus nonesnoctd (MAUT). Meroast ELECTRE
paH)XKMpPOBaHUSI MHOTOKPUTEPUAIbHBIX anbTepHaTUB. (OCHOBHBIE JTalbl B METOAAX
ELECTRE.

[llxana wu3mepenust mnpennouyreHuii pemenuid Caaru. [logxon aHanmuTHUUECKON
uepapxuu. OCHOBHBIE 3Tanbl noaxona. Mepapxuu u npuopurersl. Meron aHanusa uepapxui
(MAMN). [loctpoenue uepapxuu "Leab — KpUTEPUM - anbTepHATUBHI". COIacOBaHHOCTh
UEPAPXUH.

3.2. OcHo@ubie mamemamuieckue mMemoovl 8 YCI08UAX HEONnpeoelenHOCmU, PUCKa,
KOH@auxma

IIpunstne pemeHud B YCIOBUAX HEONPEACIICHHOCTU. XAapaKTEpPUCTUKA BHJIOB
HEONpeneNeHHOCTH. [IpUHIMIBI ONTUMAIBHOCTH, MOJEIM, MPaBHJIa U METOAbl MPUHATHUS
ONTUMAJIBHBIX PEIICHUN B YCIOBUSIX HeompeaeneHHocTu uHbopmarmu. Kpurepuii Jlammaca,
kputepuii CaBumka, kpurepuil ['ypBunia, MUHUMakcHbINA KpuTepuid. [ToHsaTHe o pemeHuun B
YCIIOBHUSIX pUCKA.

3.3. Dnemenmur meopuu uep. Meposvie memoowl 6 meopuu npUHAMUA peuleHuti
[TocraHoBKa 3a7auu, OCHOBHBIE MOHSTHS, ONPENEICHUSI TEOPUH UTP, KIacCHUPHUKAIUI
UTPOBBIX 3aJ1a4, OCHOBHBIE MeToAbl. Ilnarexxnas matpuna. HuokHAS M BepXHsA L€HA UIPBIL.
OnTuMmalibHOE pelleHre UIpbl JIBYX JIMII C HYJIEBOM CyMMoM. PerieHue urp B CMeIIaHHBIX

crparerusax. IIpuBenenne MaTpUUHON UIPHI K 3a/1a4€ JIMHEWHOTO IPOrPaMMUPOBAHUS.

3.4. Cospemennbie cnocobbl u cpeocmea npuHAMuUs peuerul

CoBpeMeHHBIE CIOCOOBI M CpeACTBA MPHUHATHS pemieHuid. YeaoBeKo-MallnHHbIE
CHIOCOOBI TIPHUHSATHS pelieHud. PekoMeHpanmuu 1Mo BeIOOPY METOJOB, HCIIOJB3yEeMbIX IS
MIPUHSATHS ONTUMANIBHBIX PEIIeHUI

4 O0bem yueOHOH TUCHUILINHBI

O0beM TUCUUIITIMHBI
Byt yueGHoii paGoTsI 3E Akajn. 4. | Actp. 4.
O0mas TpyA10eMKOCTb 1M CHUITTHHBI 5 180 135
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,42 51 38,25
B TOM 4HcJie B opMe NPAKTHYECKOH NOATOTOBKH: 0,47 17 12,75
Jlexun 0,47 17 12,75
[Ipaktuueckue 3ansatus (I13) 0,95 34 25,5
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B TOM 4HCIIE B OPME MPAKTUYECKON TOATOTOBKU: 0,47 17 12,75
CamocrositesbHas padora (CP): 2,58 93 69,75
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCITUILIMHBI 2,58 93 69,75
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOYHAs aTTECTAIHs 0.4 0.15
[ToaroroBka k OK3aMCHY ! 356 26.85
Buja UTOrOoBOro KOHTpPOJIA: IK3AMEH

AHHOTaUUs padoyeid MPOrpaMMbl JUCUUILIIMHbBI
«TexHOJIOTMH MPOEKTUPOBAHNS UH(POPMALMOHHBIX CHCTEM»

1 Heap AMCHMNJIMHBI — HAYYUTH CTYIEHTOB IMPUMEHEHHUIO OCHOBHBIX IPUHIIHIIOB,
METOZI0B M METOJO0JIOTUI NPOEKTUPOBAHUS U MOJEPHU3ALUN HH(OPMAILIMOHHBIX CUCTEM,
O3HAKOMHUTBH CO CPEIICTBAMH MTPOSKTUPOBAHHUS.

2 B pe3ysbTate H3y4YeHHs AUCHHUILJIMHBI 00y4AIOIHIICA JOJIKeH:

Obnadoams cleayoIMMU KOMIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHKEHUS:

VYK-2.1; VK-2.2; VK-2.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-8.1; OIIK-8.2; OIIK-

8.3.

3namy:

— MOJIEJIH XKU3HEHHOTO IUKJIa HH()OPMAIIHOHHBIX CUCTEM;

— NPUHLUIIBI KAHOHUYECKOT'O M TUIIOBOTO MPOEKTUPOBAHMS;

— COBPEMEHHBIE METOJIOJIOTHH Pa3padOTKH.

Ymemy:

— NMPOBOJANTH TPOCKTUPOBAHHE MPOTPAMMHBIX TIPHIIOKEHUH C HCIIOJIB30BaHHEM
COBPEMEHHBIX METOJI0JIOTHI pa3paboTKH;

— CcO3/1aBaTh MPOCKTHBIE TOKYMEHTHI U TEXHUYECKYIO JJOKYMEHTAIIHIO.

Bnaoemu:

— MHCTPYMEHTaMM pa3paboTUMKa JAJIs IPOEKTUPOBAHMS U pa3pabOTKU pacIIUpsIieMbIX
U JIETKO TIOJIEP’)KUBAEMBIX MTPHIIOKECHH;

— METOJIOJIOTHSIMHU MOJIEIMPOBAaHUS OU3HEC-TIPOLIECCOB.

3 Kpartkoe conep:kanue JMCIUILTHHBI

Pazoen 1. Ocnoevl memooonozuu papadomku

1.1. Mozae/u sKHU3HEHHOI0 IMKJIa MHPOPMALUOHHBIX cucTeM. KaHoHnYeckoe u
THIIOBOE MPOEKTHPOBAHHUeE.

Kubepuernueckass mozaens MC, nmoHsTHe 3KOHOMUYECKONH MHPOPMALMOHHOW CHUCTEMBI
(BUC). Conepxxkanue MeTOAOJOTHH mNpoekTHUpoBaHUs HHPopmaroHHeix cucrem (MC).
Mogenu >KU3HEHHOTO IIUKJIA: UTepaTHBHAs, KacKagHas, cnupaibHas. ['mOkas meromonorus
pa3paboTku. DTtambl peanu3anuu mnpoekra mo cosznanuro MC. KaHoHmdyeckoe W THIIOBOE
IIPOEKTUpOBaHKE. TeXHNYECKOE 3aJaHuE.

1.2. Apxurekrypa HHGOPMALMOHHBIX CHCTEM.

[lonatne  apxXUTEeKTypbl  HUHPOPMALMOHHBIX  CHUCTeM.  THUIOBI  apXHUTEKTYp.
MUKpOapXUTEKTYphl H MaKpOAPXHTEKTYpPBhl. APXUTEKTYPHBIH TOIXOI K MPOSKTHPOBAHUIO
MH(POPMAIIMOHHBIX CHCTEM.

1.3. MoneaunpoBanue 6u3Hec-npoueccos. [IpoexkTHas 1okyMeHTaLHA.

OyHKIIMOHANBHOE  MOJICIUPOBAHUE  JIEATENBHOCTH  (QUpMBI, pa3zpabaTbIBaroIIen
nporpamMmmHoe obecnieuenue (I10). Merononorust mogenuposanust IDEF 0 u 3. Boigenenue
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nojmnporneccoB. OObEKTHO-OPUEHTHPOBAHHOE MOJICIMPOBAHUE JIEATEIILHOCTH  (DUPMBI,
pa3pabatbIiBarolLeit IIPOrpaMMHOE obecrieueHue. [TpoexTHas JIOKYMEHTaIusl.
JIOKyMEHTUPOBAHUE KOAA.

Pazoen 2. l'uokue memooonozuu pazpadoomku

2.1. OcHoBBI rHOKHX pa3padoTok. CrucTeMbl KOHTPOJISI Bepcuil

[TonsTue rubkoit Meromonoruu paszpadorku I10. DkcTpemanbHOE TpOrpaMMUPOBaHUE
u ero npuHimnbl. CHCTEMbI KOHTpOJS Bepcuid SVN, git. ba3zoBbie komanasl Qit. [TonsTHe
YIQJIEHHOTO M JIOKAJBHOIO peno3utopus, cinenka. Co3zgaHue KOMMHMTOB, MX OTMEHa,
nepemenieHue, rmepedasupoBanue. Pa3paboTka B BeTkax. Pa3paboTka MHOXKECTBOM
pa3pabOTUYUKOB.

2.2. TecrupoBanme. PazpaGorka yepe3 TecTupoBaHue.

IOHuT-TecTpoBanne. OyHKIMOHANIBHOE TecTUpoBaHue. Pa3paboTka nmporpamMm uepes
tectupoBanue. CoBpeMeHHbIe OMOTMOTEKH ISl aBTOMATU3AIIMH MTPOIECCa TECTUPOBAHHMS.

2.3. HenmpepbiBHAsi HHTErPaLUs.

Asromatusarus coopku. Makefile. Cucremsr aBromarusanuu coopku Make, CMake,
Sconstruct. Henpepsiuas unrerpamus Ha Github ¢ Travis-Cl.

2.4. [TapHoe 1 KOMaH/AHOe TporpaMMupoBanne. Pegakropunr.

Kox ¢ «aypueiM 3anmaxom». OCHOBHbIE IpHeMbl pedakTopuHra koaa. Pedakropunr
00BEeKTHO-OpHueHTHpoBaHHOTO Koza. [Tpuniunsl pazpadorku SOLID. [lapHoe u komanmHOE
IporpaMMHpoBaHue, Scrum.

2.5. Ipyrue ru0kue MeTO/10JI0THM Pa3padoTKu

PazpabGotka, ympasnsemass (yHKIHOHaJIbHOCTBIO. PabGota ¢ oTinaguukoM |
pOGUIMPOBIIMKOM TTAMSATH.

4 O0beM y4eOHOH TUCHHUIIINHBI.

O0beM TUCUMILTUHBI
Buj yueOHoii padoThl

3E Alf:m' AcTp.u.
O01mas TpyA0eMKOCTb 1Y CHUITTHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIC 3AHATHS: 1,88 68 51
B TOM 4ucJie B popMe NPpaKTHYECKOH MOATOTOBKH: 0,47 17 12,75
Jlexun 0,94 34 25,5
Jlaboparopusie paboTs (JIP) 0,94 34 25,5
B TOM 4Hclie B (hopMe MPAKTUIECKON MOTOTOBKHU: 0,47 17 12,75
CamocrosiTejibHas padoTa 2,12 76 57
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 2,12 76 57
Bua xkonTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAST aTTECTAIHS 1 0,4 0,3
IToaroroBka K sK3aMeHy. 35,6 26,7
Bu HTOroBOro KOHTPOJIA: IK3aMeH

AHHOTaUUs padoyeid NPOrpaMmMbl JUCUMUILIIMHbBI
«IIporpaMmmHasi HHKeHepus»
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1 Heab aucuuminnbl — GopmupoBaHue pohecCHOHATBFHBIX KOMITETEHIIHMA, a TaKXKe
MOJIyueHUE 3HAHUW CTYAEHTaMH O MeTOoAaX, Ipoleccax W CTaHAapTax CHUCTEMHOH U
MPOrPaMMHON WHXXEHEpPHH [UIsl WX TPUMEHEHUS TPU aHauu3e U TPOCKTUPOBAHUHU
nHpopmanuonusix cucreM (MC) u mporpammuoro obecrieuenus (I10).

2 B pe3ysabTare u3yueHus JUCUUIIMHBI 00yYAOUIUIACS T0JIKEH:

Obnadoams cleAyoIUMU KOMIETCHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

OIIK-5.1, OIIK-5.2, OIIK-5.3; OIIK-6.1, OIIK-6.2, OIIK-6.3; OIIK-8.1, OIIK-8.2,
OIIK-8.3.

3namy:

- COBpeMeHHble HMH(POPMAIMOHHOKOMMYHUKAIIMOHHBIE UM  HHTEIUICKTyaJbHbIC
TEXHOJOTHH, WHCTPYMEHTAIBHBIC CPEAbl, MPOTPAMMHO-TEXHUUYECKUE TUIAT(HOPMBI st
peuieHus nmpodeccuoHanbHbIX 3aja4;

- COBPEMCHHOE MPOrpaMMHOE H ammapaTHoe oOecredeHne HHPOPMAIMOHHBIX U
aBTOMATHU3HPOBAHHBIX CHCTEM;

- MeTonosioruu 3P(HEKTUBHOTO YIPABJICHUS Pa3pabOTKOW MPOrPaMMHBIX CPEICTB H
MIPOEKTOB.

Ymemns:

- 00OCHOBBIBaTh BBIOOP COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX U
WHTEJUICKTYaIbHBIX TEXHOJIOTHH, pa3padaThiBaTh OPHTHHAIBHBIC MPOTPAMMHBIC CPEIICTBA
JUIS peleHus mpodhecCuoHaNbHBIX 3a/1a4;

- MOJICPHU3HPOBATH NMPOTPAMMHOE M aIapaTHoe obecredeHne NHOOPMAIIMOHHBIX H
aBTOMATHU3HPOBAHHBIX CHCTEM JJIsl pelieHus MpodeCcCHOHANbHBIX 3a/1a4,;

- ITTAaHUPOBATH KOMILIEKC PaboT 1Mo pa3pabOoTKe MPOrPAMMHEIX CPEJICTB U TIPOSKTOB.

Braoemy:

- HaBBIKaMU Pa3pabOTKU OPUTHHAIBHBIX POTPAMMHEIX CPEJICTB, B TOM YHCIIE C
MCIOJIb30BAHUEM COBPEMEHHBIX MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX U
MHTEJUIEKTYATbHBIX TEXHOJIOTHH, AJIs PeIICHUS MPOPECCHOHANTBHBIX 3a/1a4,

- HaBbIKaMU Pa3pabOTKH MPOTPAaMMHOTO U alnapaTHOro oOecreyeHus
MH()OPMAMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM IS PEIICHUS TPO(ECCUOHATTLHBIX
3ajay;

- HaBBIKaMU Pa3pa0OTKH MPOTPAMMHBIX CPEJICTB U TIPOSKTOB B KOMAH/IC.

3 Kpartkoe coep:kaHue JMCHHUIIIHHbI

Paszoen 1. Memooonozuu u cmanoapmaol CuCmemMHOIl U RPOPAMMHOU UHIICEHEPUU

[Tonsitue xuznenHoro uukiia (K1) u ctannapTbl CUCTEMHON MH)KEHEPHH.

[ToHsATHE >XU3HEHHOTO LUKJIA. YPOBHHM BOIUIOLIEHHS U pa3zHOOOpasue MKH3HEHHBIX
LUKJIOB, CBSI3b JKM3HEHHBIX LUKIOB pPAa3HBIX YPOBHEW CTPYKTYpPbl B COCTaBE CHCTEMBI.
OcHoBHbIE (hOpMAIU3MBI MPEACTABIECHUS KM3HEHHOTO LUKJIA. BHUIBI KU3HEHHBIX IUKIIOB!
IIOCJIEI0BATEIbHBIN, THKPEMEHTAIbHBIN, HTepallMOHHBIN. [lonaroBoe BeIieIEHNE PECYPCOB.

Xapakrepuctuka [SO 15288 (nmpakTHKH )KM3HEHHOTO LIUKJIA CHCTEMHON MH)KEHEpUH),
ISO 42010 (apxurexkrypnoe onucanue), [ISO 24744 (onucanue meronoB paszpabotku), OMG
ArchiMate (apxuTeKTypHBIN A3bIK 1711 Ipeanpuatuii). CripaBouHble JaHHbIE, OCHOBAHHBIE HA
WHXEHEPHBIX CTaHAapTax (OHTOJIOIMYEcKas WHTEerpanusi JaHHBIX JKU3HEHHOTO IMKJIa B
texHosoruu ISO 15926).

IIpakTukn  CUCTEMHOM  WHXEHepHH.  MOJEIeOpUEeHTUPOBAHHAS ~ CUCTEMHAas
UHXEHEPUS.

Onucanuss ¥ MOJENU CUCTEM. YCTpaHEHHE KOJUIM3ui (0OOCHOBAaHHWS, WHTETpalus
JaHHBIX) M TOpoXjaarollee («aBTomMaTrhyeckas pazpaboTkay, TpaHchopMmalus Mojeseit)
MPOEKTUPOBAHKUE M M3TOTOBJIEHHE. YTpaBieHHe KOHQUTrypauued u u3MeHeHussMu. Monenb
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NpOAYKTa W MOJENb OpraHu3auuu. J(OKyMEHTOUEHTPUUECKHE U JATALEHTPUUYECKUE
apxutektypbl coBpeMeHHbIX CAIIP u cucremsl ynpasienus XKL, MHxkeHepHbIe OHTOJIOTHH.

Onpenenenue TpeOOBaHMM W CHCTEMHas apxXuTeKkTypa. Mmxenepus TpeOOBaHUH,
pabota uHXeHepa MO TpeboBaHUAM. VHKEHepHs CHUCTEMHOM apXUTEKTyphl, paboTa
CUCTEeMHOTO apxuTekrtopa. Omnmcanus TpeOOBaHWUI ¥  apXUTEKTYPHBIE  OIMUCAHUS.
Bomnomenne cuctemsl. Cuctemnasi unterpanus. Bepudukanus u Banuaanus, MH>XEHEPHbIE
obocHoBaHus. [lepexon K SKCIUTyaTalHH.

OpranuzanuonHas uHxkeHepus. Ilonxon cucrembr cucteM. OpraHuzanus Kak
cuctema. Ctparerus npu pazpadorke MC. Opranuzamnmonnas apxutekrypa. CuTyalnoHHas
WH)XEHEpUsT METOJOB. YIIpaBJI€HUE NPOEKTaMM, Ipoleccamu, KehcaMmu. VHKeHepHBIH
MEHE/KMEHT. YTIpaBlIeHUE TEXHOJOTUsAMH. OCBOCHHE MPAKTUK CUCTEMHOW WHKCHEPUH B
OpraHu3alyu.

[Tpodunu craHAapTOB KUZHEHHOTO IUKIA CHUCTEM U MPOTPAMMHBIX CpPEICTB B
MporpaMMHON MHKeHepuu. lIporpammHas MH)XKEHEpUs B KM3HEHHOM ILMKJIE NMPOTPAMMHBIX
cpenctB. OCHOBBI >KM3HEHHOTO IMKJIA MPOTPAMMHBIX CpPEICTB. POJIb CUCTEMOTEXHUKHU B
porpaMMHON MHXkeHeprur. CHUCTEMHbIE OCHOBBI COBPEMEHHBIX TEXHOJIOTHMN MPOTrpaMMHOMI
ukenepuu. Metononorus odecrieuenus kadectsa [1C B mporpaMMHON UHKEHEPHH.

Monenun u mnpoduin KUZHEHHOTO IMKJIA MPOTPaMMHBIX cpeacTB. Hasnauenue
npoduieil CTaHAAPTOB )KU3HEHHOTO IIUKJIA B MIPOTPAMMHON WHKEeHEpHUHU. JKU3HEHHBIN UK
npoduneit craHgapTOB CHUCTEM W IPOrPAaMMHBIX CpeAcTB. Mopaens mpoduis cTaHIapTOB
YKA3HEHHOTO IIUKJIA CJIIOKHBIX MPOrPaMMHBIX CPEACTB

Pazoen 2. Memooonozuu npoekmupoeanus UHGOPMAUUOHHBIX CUCHIEM

Meronos0rust CTpyKTYpPHOIO IPOEKTUPOBAaHUA. MEeTO10I0THN CTPYKTYPHOTO aHAIM3a
Wonana/lle Mapko wu [IeiiHa-CapcoHa. — TexHoOIOrMs CTPYKTYpHOTO aHajlu3a U
npoektupoBanust  (SADT). Metononorun  MOJENMpPOBaHUS  NPEAMETHOM  oOsacTu.
CrtpykrypHas Mojenb mnpeAMeTHON oOnactu. OObekTHas cTpykTypa. DYHKIHOHAIbHAS
ctpykrypa. Ctpykrypa ympaBieHus. OpraHuzaiiuoHHasi CTpyKTypa. DOyHKIHMOHAIBHO-
OpUEHTHUPOBAHHBIE U OOBEKTHO-OPUEHTHUPOBAHHBIE METOJIOJIOTMM OMHCAHUS MPEIMETHOM
obnactu. dynkunonansHas metoauka IDEF. @yHkunonanpHas METOMKA MTOTOKOB JIAHHBIX.
OObeKkTHO-OpueHTHpOBaHHas ~ MeToauka.  CpaBHEHHME  CYIIECTBYIOIIUX  METOMMK.
CunreTnyeckass METOIMKA.

[IpoexkTupoBaHue CTPYKTYp AAaHHBIX WH(GOPMAIMOHHBIX CHUCTEM. MojaenupoBaHue
nauubix. Meron IDEF1X. OTtoOpakeHue MOJEIN NaHHBIX B MHCTPYMEHTAJIBLHOM CPEICTBE
ERwin. YpoBHu orobpaxenus monenu. Co3gaHHe JIOTMUECKOH MOJAENTH JaHHBIX: YPOBHU
JIOTUYECKOW MOJIEIHN; CYIIHOCTH W aTpuOyThl, CBS3U; THUIIBI CYIIHOCTEH M HEpapXus
HACJIEIOBaHM; KIIOYHM, HOpMaIU3aIusl JaHHBIX; AoMeHbl. Co3nanue GU3n4eckoil MOJENH:
YpOBHU (PU3NYECKON MOJENIH; TaONMIIbI; MpaBUia BalWJalUdyd U 3HAUEHUE 10 YMOJIYaHMIO;
WHJICKCBI, TPUTTEPhI U XpaHUMBbIEC TPOLEAYPHI; BEIUUCICHHE pa3Mepa 0a3bl TaHHBIX; MPIMOE
U 00paTHOE TMPOEKTHUpOBaHHE. ['eHepalus Koja KIMEHTCKOW dactu ¢ momoiisio ERwin.
Coznanue otyetoB. ['enepanus cioBapeil. TeXHOIOTUM TPUMEHEHUS OHTOJIOTHUM.

OObeKTHO-OpUEHTHPOBAaHHBIM  moaxon  npoektupoBanus  WC.  Jlmarpammbl
yHHUBepcanbHOro s3bika MoxaenupoBanus (UML). Kmaccel u  cTepeoTHNBI  KJIacCOB.
AccornmatuBHbIe Kiacchl. OCHOBHBIE DJIEMEHTHI JHAarpaMM B3anMOJICUCTBUS — OOBEKTHI,
cooOmieHusi. JluarpaMMbl COCTOSHUM: HAUYalIbHOTO COCTOSIHHSI, KOHEYHOTO COCTOSIHUS,
nepexozsl. BiioxeHHOCTh cocTosiHMM. [[narpaMMbl BHEAPEHHS: TOJACUCTEMBI, KOMITIOHEHTBHI,
cBsa3u. CTepeoTunsl KOMIIOHEHT. JMarpaMmMbl pa3MeIieHusl.

Pa3zoen 3. Cucmemnoe npoekmupoeanue npozpammHozo ooecneuenus

Mogenu u npoueccsl yupaBieHUsI POEKTaMU IPOTPAMMHBIX CPEACTB. Y IIPABIICHUE
MPOEKTaMU TMPOTPAaMMHBIX CpPEICTB B cHCTeMe Habopa Mojelell COBEpIIEHCTBOBAHUS
MPOLIECCOB B OPraHMU3alUAX Pa3HbIX pazMepoB U BUAOB JesareabHocTH (CMMI). CrannapTs
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MEHE)KMEHTa (aJMUHUCTPATUBHOIO  yNpaBIEHUs) KauecTBOM cucteM. CraHaapThl
OTKPBITBIX CUCTEM, PErVIAMEHTUPYIOLINE CTPYKTYPY U UHTEp(eiChl MPOrpaMMHBIX CPEJICTB.

VYnpasinenue TpeOoBaHMAMU K TMporpaMMHOMYy oOecrmeueHuro. OpraHuszanus
pa3paboTku TpeOOBAaHUI K CIOXKHBIM NpOrpaMMHBIM cpeacTtBaM. Ilponeccel pa3zpaboTku
TpeOOBaHUI K XapaKTEPUCTUKAM CIOXKHBIX MPOrpaMMHBIX cpeAcTB. CTpyKTypa OCHOBHBIX
JOKYMEHTOB, OTPa)KAIOLINX TPEOOBaHMSI K IPOIPAMMHBIM CPEJICTBAM

TexHonoruun NpPOEKTUPOBAHUS NPOrpaMMHBIX cpeacTB. llenn W npuHIMIBL
CHCTEMHOI'0 IPOEKTUPOBAHMsI CIIOKHBIX IPOrpaMMHBIX cpelcTB. IIpomeccel cucteMHOro
IIPOEKTUPOBAHMUSI IPOrpaMMHBIX cpeAcTB. CTpPYKTypHOE IPOEKTHUPOBAHHE  CIIOXKHBIX
IIPOrpaMMHBIX cpeAcTB. [IpoekTHpoBaHue NPOrpaMMHBIX MOYJIeH U KOMIIOHEHTOB.

KoncTpyupoBanue nporpaMMHOro obecriedeHus. 3agaud ¥ OCOOEHHOCTH OOBEKTHO-
OPUEHTUPOBAHHOI'O IIPOEKTUPOBAHUS MTPOrpaMMHBIX cpecTB. OCHOBHbIE IOHATHUS U MOJEIIN
00BEKTHO-OPUEHTHPOBAHHOTO  MPOCKTHPOBAHUS  MPOTPAMMHBIX  CPEICTB. BapuaHThI
IPEJCTAaBICHU MoOJeNell U CpeAcTBa OOBEKTHO-OPUEHTHPOBAHHOIO IPOEKTUPOBAHUS
IIPOrPaMMHBIX CPEJICTB.

TexHuKO-7KOHOMHUYECKOe OOOCHOBaHHME IPOrPaMMHBIX CPEICTB. XapaKTepPUCTUKU
KauecTBa MpOrpaMMHbIX cpeacTB. OCHOBHbBIE (PAKTOPbI, ONPEIEISIIOIINE KAUECTBO CIOMKHBIX
porpaMMHBbIX cpeicTB. CBONCTBa M aTpuOyThl KauecTBa (DYHKIIMOHAIBHBIX BO3MOXHOCTEH
CIIO)KHBIX IPOrPAMMHBIX CpeACTB. KOHCTPYKTHUBHBIE XapaKTEPUCTHKU KauecTBa CIIOKHBIX
IIPOrpaMMHBIX CPEACTB. XapaKTePUCTHKHU KauecTBa 0a3 JaHHBIX. XapaKTEPUCTUKU 3aLIUThI U
0e30macHOCTH ()YHKIIMOHHPOBAHHUS TIPOTPAMMHBIX CPEJICTB

TectupoBaHue U CONPOBOXKAECHUE IPOrPAMMHOI0 00eCTIeYeHUs

[Mpunmunel  Bepudukanmu W TecTHpoBaHUS Tporpamm. llpomeccel m cpencTBa
TECTUPOBAHUS HNPOTPAMMHBIX KOMIIOHEHTOB. TeXHOJIOrMYecKHe JTanbl M CTpaTeruu
CUCTEMAaTUYECKOr0 TECTUpOBaHUs mporpamm. [lpoieccel TecTUpOBaHUS  CTPYKTYpbI
[IPOrpaMMHBIX KOMIIOHEHTOB. IIpuMepbl OLIEHOK CIOXHOCTH TECTHPOBAHHUS IPOrpaMM.
TectupoBanne 00pabOTKM OTOKOB JAHHBIX MPOTPAMMHBIMU KOMITOHEHTAMHU.

ConpoBoxeHue MmporpaMMHOro obOecrneyeHus. OpraHuzanus W METOAbI
COINPOBOXACHUSI MPOrPaMMHBIX CpPEACTB. OTalbl U MPOLEAYpbl MPH CONPOBOXKICHUU
IIPOrPaMMHBIX CpPEACTB. 3aJaud M IPOLECCHl IIEPEeHOca MPOrpaMM M JaHHBIX Ha WHBIE
m1aTGOpMBIL.

4 O0beM yueOHOH TUCHHUIIINHBI.

O0beM IMCUMIIHHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
. u,
Oo0masi TPyA0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,42 51 38,25
B TOM 4HcJje B jopMe NPAKTHYECKOI MOATOTOBKH: 0,48 17 12,75
Jlexun 0,48 17 12,75
JlaGopatopusbie pabotsl (JIP) 0,94 34 25,5
B TOM 4YHCJIe B (popMe MPaKTUUECKON MTOATOTOBKHU: 0,48 17 12,75
CamocrosiTesibHas padoTa 2,58 93 69,75
CaMOCTOSATEIbHOC U3YUICHHE PA3/ICIIOB TUCITUTITHHBI 2,58 93 69,75
Bua konTposs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — NPOMEXYTOUYHAs aTTeCTalHs 1 0,4 0,3
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[ToaroToBka K SK3aMeHy. | 356 | 267

Bua uToroBoro KOHTpoJIA: IK3aMeH

AHHOTAIHA padoyeii MPOrpaMMbl JUCHUTLINHBI
«IKOHOMHMKO-MaTeMaTHYeCKHe MOIeJIH YIIPaBJIeHHs»

1 Heap AuMcUMIUIMHBI — TOJATOTOBKAa MarucTpoB Kak Hpo(eCcCHOHAJIOB B 00JacTH
MaTEMATHYECKOTO M KOMITBIOTEPHOTO MOJICIIMPOBAHMS HEJTMHEHHBIX MPOIIECCOB B (PH3UKO-
XUMHUYECKHUX CUCTEMAX.

2 B pe3ysabTare u3yueHus JUCUUIIMHBI 00yYAIOUIUIACS T0JIKEH:

Obnadoams cleAyoIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3.

3namy:

- MaTEMATHYECKHUE, €CTECTBEHHOHAYYHbBIE U COUUAIIBHO-DKOHOMHYECKUE METOJIbI ISl
WCIOJIb30BaHUs B PO(HECCUOHATILHOM JIeATENbHOCTH;

- TMPUHIMIBI TTOCTPOCHUS MATEMAaTHYECKUX MOJIENIEH MPOILIECCOB U OOBEKTOB MPHU
pElIeHrH 3a/1ay aHalIM3a U CHHTE3a pacrlpeesieHHbIX MH()OPMAILIMOHHBIX CUCTEM U CHUCTEM
MOJJEPKKH MPUHATUS PELICHUM.

Ymemy:

- pemarh HeCTaHIApTHBIC MPOPECCHOHANBHBIC 3aJla4d, B TOM YHUCIIC B HOBOW HIIU
HE3HAKOMOH cpesie U B MEeXIUCUUIIIMHAPHOM KOHTEKCTE, C IPUMEHEHUEM MaTeMaTUYECKHUX,
€CTECTBCHHOHAYYHBIX, COITUATBHO-DKOHOMUYECKIX U TIPOPECCHOHATBHBIX 3HAHMIA,

- pa3pabaTbIiBaTh U MPUMEHATh MAaTEMAaTUYECKUE MOJEIHU MPOILIECCOB U OOBEKTOB MPH
pElIeHNH 3a/1ay aHaIM3a U CHHTE3a PacIpe/eICHHbIX HH()OPMAIIMOHHBIX CUCTEM U CHUCTEM
MOA/ICPKKH MIPUHATHS PELICHUM.

Bnaoemu:

- TEOPETUYECKOTO " AKCIEPUMEHTAIBHOTO HCCIIEIOBAHUS 00BEKTOB
MpoeCCUOHAIBPHON JIESITEIbHOCTA, B TOM YHCJI€ B HOBOW WJIM HE3HAKOMOW cpene U B
MEKIUCLUIIIIMHAPHOM KOHTEKCTE;

- TIOCTPOCHUSA  MATEMAaTHYECKH  MOJENEH i1  peaiu3alli  YCHEHIHOIO
(YHKITMOHUPOBAHMS paclpefeieHHbIX HH(POPMAIIMOHHBIX CUCTEM U CHCTEM MOJIEPKKU
MIPUHATHUS PELICHU.

3 Kpartkoe coep:kanue JMCIHHUIIIHHbI

Pazoen 1. Memoowt uccnedosanus uHpoOpMayuOHHbBIX CUCEM

1.1. UudopmalinoHHbIE CUCTEMBI.

Knaccel, Buabl ¥ Tunsl HHGOpMaMOHHBIX cucTteM. CroxkHble cucteMbl. CBOMCTBa U
CTPYKTYpa CIOXKHBIX cUcTeM. OCHOBHBIE IPUHIUIIBI U 3aKOHOMEPHOCTH (QYHKIIMOHUPOBAHUS
U Pa3BUTHS CIIOKHBIX CUCTEM.

1.2. MaremMatnueckoe MOJEIUPOBAHUE W BBIYUCIUTENBHBIA 3KCIEPUMEHT Kak
COBPEMEHHBIE METO/IbI TI03HAHUS.

MeTtoapl HcciaenoBaHusl CIOXKHBIX CHUCTEM. MaremMaTHYecKoe MOJIETUpPOBaHUE Kak
MHCTPYMEHT MO3HAHMSI U SI3bIK MEXAUCHUIIIIMHAPHBIX HUccieoBaHuil. Cxema U METOA0JIO0T U
BBIYHCIUTENLHOTO SKCIIEPUMEHTA.

1.3. Knaccugukarus MareMaTH4ecKuX MoJenei.

VYpoBHH onucaHus (U3MKO-XMMHUYECKHUX TpoIeccoB. THUMBI MaTeMaTHYEeCKHX
MOJIENIEN U METOJIbI UX MCCIIEN0BAHUS.

Pazoen 2. Maxkpockonuueckue mooenu. Memoowsl napamempuueckozo anaiuza

2.1. ITapameTpuueckue NOPTPEThl MOAEIEH.
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3aBUCHUMOCTh OT IapaMeTpoB. BHyTpeHHUE, BHEIIHUE U IOJATOHOYHBIE MApaMETPBHI.
ITapameTpu4ecKkuii MOPTPET CUCTEMBL. JTallbl IAPAMETPUYECKOTO aHAIM3A.

2.2. MHOXECTBEHHOCTb CTallUOHAPHBIX COCTOSIHUM. JIMHUSI KPaTHOCTH.

MHOXECTBEHHOCTh ~ CTAallMOHAPHBIX  COCTOsHUM, rucrepesuc. Cemio-ysnosas
oudypkanus. Jluaus KparHOocTH. MeTonuka TOMCKa oO0JiacTeli  MHOXECTBEHHOCTH
CTaLlMOHAPHBIX COCTOSHUM.

2.3. ABTokoneOaHus, peJaKcaluoHHbIe KoneOanus. JINHUS HeHTPaTbHOCTH.

ABrokoneOanus. Heo6xonumble ycioBUsl BOZHUKHOBEHMs KosiebaHui. budypkanums
AnnponoBa-Xomnda. Jluaus neiiTpanbHocTU. Penakcannonnsie koneOanus. MeToabl morcka
aBTOKoJIeOaHUi B cucTeMax. MoJienu aBTOKoJIe0aTeIbHbIX CUCTEM.

2.4. YucneHHbIe aITOPUTMBI IPOJOJIKEHUS 110 TapaMeTpy.

YucneHHsle METOIbl INPOJOJDKEHUS II0 IapaMeTpy CTalMOHApHBIX PEIICHHH.
OnnonapaMeTpuyeckuii ¥ JAByXIapaMeTpuueckuid ananu3. OyHKIUS MnocaeqoBaHusl.
[Iponomkenue 1o napameTpy NepuOJUYECKUX PELICHUN.

Pa3zoen 3. Pacnpeodenennvie mooenu, cucmemsl Muna peakyusa-oudpysus

3.1. CraunoHapHbIe JUCCUTIATUBHBIE CTPYKTYPHI.

CrauuoHapHble AUCCUIIATUBHBIE CTPYKTYpHL, Oudypxarus Teropunra. Heo6xoaumblie
yCIIOBUSI BO3HMKHOBEHMs CTPYKTyp ThropuHra. Meroxabl nmoucka cTpykTryp TwropunHra B
MoJiersix. MoJienb OprocerusiTopa 1 Ipyrue.

3.2. BonHbl nepexiIroueHus, Uil (GpoHThl, B OMCTaOMIIBHON cpee.

Bonnsl nepexmtouenus, uiaun  ¢ponTel. Monens Konmoroposa, Ilerposckoro,
[TuckyHoBa. ABTOMOJENIbHOE pelleHue TUMa Oerymieil BOJHBI. AHAIUTHUYECKOE peIleHHE.
CkopocTh BOJIHBI M HampasjieHue. MeToauka IMOMCKa BOJH IEPEKIIOYEHUsS B MOJEISX,
OIIpECIICHUE HAIIPABICHHUE IEPEKIFOUEHNS.

3.3. VYenunennele Oerymiyue BOJHBI, WJIH HWMIYJIbCBI, B BO30yIUMOM cpene.
[IpoctpancTBeHHO-BpeMeHHOM xaoc (ITBX).

Tunel aKkTUBHBIX Cpel U MX MaTeMAaTUYECKOE ONMCAHME. YEIUMHEHHbIe Oeryuiue
BOJIHBI B BO30YIMMBIX cpefnax. OCHOBHBIE 3JIEMEHTHl YEAWHEHHOro ummyibsca. dopma
uMIynabca, MeTouka MoucKa yeIWHEHHBIX HMMITYyJbcOB B Mozensx. [IBX B Bo3Oynumoit
cpene. Cuenapuit ®@eiirenbayma mnepexoma ot ummynsca k I[IBX. IIpoctpancTBeHHO-
BPEMEHHBIE IMarpaMMsbl, MeToIbl aHann3a [IBX.

3.4. CnupanbHble BOJIHBL.

OcCHOBHBIE 3JIEMEHTHl CHUpaJbHOM BOJIHBL. [lpuOnMkeHHBIE METOABl ONMUCAHUS
CIMpaJbHBIX BOJIH. Meanap. Meroauka NOCTPOEHHS CIHUPAIBHBIX BOJIH Ha IIpUMEpE
W3BECTHBIX MOJEIIEH.

Pa3zoen 4. Mukpockonuueckue cmoxacmuueckue mooeau

4.1. MapkoBcKu€e CiTy4ailHbIE MPOIECCHI.

Croxactuueckue npoueccel. CaywaiiHple unciaa. BepoATHOCTHbIE — MOJEINH.
MapxoBckue ciyyaiinbie coobiTus. Cucrema Koamoroposa.

4.2. Anroputmsl Monre-Kapio.

ANTOPUTMBI CTOXaCTHMUECKOTO MOJEIMPOBAHUS: METOJl OTKa3a, METOJl YacCTHYHBIX
CYMM, KHHETHYECKMM METOJ, TUHAMUYECKMM MeToq U Ap. TOYHOCTP M JOCTOBEPHOCTH
CTOXaCTHYECKOTO MOJEIUPOBAHHUSL.

4.3. PemeroyHble MHKPOCKONMYECKHE MOJEIN TETEPOT€HHBIX KaTATUTHYECKUX
peaKuuid.

Monens MHOTOKOMIIOHEHTHOTO PEIIETOYHOI0 ra3a. Mojaenu noBepxXxHOCTEN, MOJEIN
a7IcCOpOLIMOHHOTO  CJIOS, MOJENU OJJIEMEHTapHbIX CTaaui peaknuu. MHUKpPOCOCTOSHUS
cucteMbl. OCHOBHOE KUHETUUECKOE YPABHEHHE.

4.4. HaBenenusle payKTyausiMu KoseOaHus, BOJHBI U (ha30BbIe MTEPEXO/bI.

47



Bnusaue ¢aykTyanuit Ha mporecchl B MUKPOCKOIMHMUECKUX CTOXAaCTUYECKUX MOAECTISX.
HaBenennsie ¢piykryanusMu KoneOaHus, BOJHBI U (Da30BbIe MEPEX0/bl B MUKPOCKOIMHYECKUX
CTOXAaCTHUeCKUX peakuusx. Peakuus oxucinenuss CO Ha IUIATUHOBOM KaTalu3aTope.
[ToBepxHOcTHAst MoJienb peakuuu tuna JIoTku.

4 O0beM y4eOHOH TUCHHUILINHBI.

O0beM TUCUUTIJIMHBI
Buna yueOHoii padoThl

3E Alf{au' AcTp.4.
O01as TPyA0eMKOCTh U CIUTITTHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,41 o1 38,25
B TOM YHcJe B (hpopMe MPAKTHYECKOH MOATOTOBKHU 0,47 17 12,75
Jlexun 0,47 17 12,75
[Tpaktnueckue 3anstus (I13) 0,94 34 25,5
B TOM 4HCIIe B OpME MPAKTHUECKON OTOTOBKH 0,47 17 12,75
CamocrosiTejibHas padoTa 1,59 57 42,75
KoHTakTHas camocTosTenbHas paboTa 1,59 0,2 0,15
CaMocCTOsITeIbHOE H3YUYCHHE PA3/IeTIOB AUCITUTUIMHBI 56,8 42,6
Bujx koHTpOJS: 3ager

5.2 lucuunjuHbl 4acTH, (POPMHUPYEMO YUACTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHH
(o0s13aTeIbHBIE BAPMATHBHbIE JUCHUIJIMHBI)

AHHOTanus padoye NPorpaMMsbl M CHHUIIJIMHBI
«CoBpeMeHHbIE CHCTeMbl ABTOMAaTH3HPOBAHHOIO NPOEKTHPOBAHHUS

1 Heap qucuuniauHbl — GopMupoBanue npohecCuoHaATbHBIX KOMIIETSHITHH, a TaKKe
dbopMUpOBaHHE CTYIACHTaMH HAaBBIKOB MPAKTHYECKONH pa3pabOTKH, BHU3yalU3allUd H
NPUMEHEHUS] ~ MOJIEeNIed, METOJOB W  CPEACTB  aBTOMATH3AIMU  MPOECKTUPOBAHUS
TEXHOJOTHYECKUX TMPOIECCOB M TEXHUYECKUX OOBEKTOB C TIOMOIIbIO  MMAKETOB
npoektupoBanus Autodesk Inventor, SolidWorks.

2 B pe3yabTaTe M3y4eHUs IMCUMILUINHBI 00y4al0 M IACA J0JIZKeH:

Obnadams CIeTYyIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKECHUS

VK-1.1; VK-1.2; VK-1.3; [IK-1.1; IIK-1.2; T[IK-1.3

3uame:.
— COBPEMEHHbIE MMaKeThI MPUKIIATHOTO IPOTrPaMMHOTO obecrneyeHns
ABTOMATU3HPOBAHHOTO MMPOECKTUPOBAHUS;
— BO3MOXKHOCTH COBPEMEHHBIX MIPOTPaMMHBIX KOMILIIEKCOB CHUCTEM

ABTOMATU3HPOBAHHOTO MMPOCKTUPOBAHUS;
— OCHOBHBIE THUIIBI JaHHBIX, METOABl M UHTEP(ENCHI, MCIOIb3yEeMbIe ISl CO3IAHMUS,
0TOOpaXKeHHs MU MOTUPUKALINY TEOMETPUUECKUX MOJIENEH;
— CpeIICTBA XpaHEHUS U BU3YyaJU3aIli T€OMETPUIECKON HH(POPMAIIHH.
Ymems:
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— MPUMEHSThL Ha TPAKTUKE COBPEMEHHBIE TAKEThl MPHUKIAJHOTO MPOTPaAMMHOIO
o0ecrniedeHrs aBTOMAaTU3UPOBAHHOTO MPOCKTHPOBAHMS;

— YBEpPEHHO paboTaTh C IOJIb30BATEIBCKUM HHTep(eicoM, HACTpOMKAMHU MPOrpamMm
CAIIP;

— COCTaBJIATH JOKYMEHTAIIMIO HA OCHOBE IU(PPOBLIX MPOTOTUIIOB, CO3/IaBATh YEPTEIKHU
u cnernudukauu cornacHo ['OCT;

— MPOBOJUTH UHKEHEPHBIC pacuéThl cpencrBamu SolidWorks;

— neyaratb Ha 3D nmpunHTEpe.

Bnaoems:

— OCHOBHBIMHU (DyHKIMAMU U TTapameTpamu cucteMm Autodesk Inventor, SolidWorks;

— METO/IaMHU CO3JaHMsI 00bEKTOB MAIIMHOCTPOUTEILHOTO IPOEKTUPOBAHUS;

— METO/IaMHU aJalTUBHOIO U ApaMeTPUUECKOT0 MOJICITUPOBAHUH;

— HaBBIKaMU U1 pabOThl CO COOPOYHBIMU E€MHHUIIAMH.

3 Kpartkoe coep:kanue JMCHHUIIIHHbI

Pazoen 1. Mawunocmpoumenvnoe 3D - npoekmuposarue 6 cpede Autodesk Inventor

1.1  Hurepdeiic mporpammuoro makera Autodesk Inventor. Co3manue
MOJIb30BATEILCKUX HACTPOEK M mabmoHOB. Pexumbl paboTel B mporpamme Autodesk
Inventor.

Hauano paGotel ¢ mporpammoii. DneMmeHThl HHTepdeiica mporpammbl Autodesk
Inventor. IlpuHuunel pabOTBl € JIEHTOYHBIM U KJIACCUYECKUM  I10JIb30BATEIbCKUM
untepdeiicom. Pabouas oOnacTe mporpaMmbl. YIpaBieHHE BUIaMH MOJAENTU B paboueit
obmactu. CTpyKTypa epeBa UCTOPUU MOCTpOeHHUs Mojaenu. [IpuHIMIEI paboThl C JepeBOM.
Hactpoiika Buaumoct 00bekTOB. Tumbl gokymeHTOB mporpamMmbl Autodesk Inventor.
OcHoBHble TIpueMbl co3fanus moxaenn B Autodesk Inventor. Ilpunnumsr co3manus 3d
MOJIEJIEN.

1.2 Co3gaHue 1€MEHTOB JIeTaleld B TPEXMEPHOMN CUCTEME KOOpMHAT.

Pexxumbl pabotsl B mporpamme Autodesk Inventor. Komannel st moctpoenus
O0BEKTOB B pEXUME peNaKTUpPOBaHMs ACKU30B. [locTpoeHHe M penakTHpOBaHHE 3CKU30B.
IInockocTH MOCTPOEHUS 3CKU30B.

MeTtonbl co3/aHus 3JIEMEHTOB JleTalel: METOJ BbIIAaBIMBAaHUE, METOJ IMOBOPOTA,
METOJ| C/IBUT'a, METOJl Mo ceueHus M. TpeGoBaHus K scku3y. ['pannunslie ycinosus. HaGopsl
napametpoB. Co3/laHne TOHKOCTEHHBIX 3JIEMEHTOB.

Hcnonb3oBanue «pabouynx» sneMeHTOB. Has3Hauenue (crmpaBo4HOl) paboueit
reomerpun. Co3laHue U pelakTUpOBaHHe pabOUYMX INIOCKOCTE