5 AHHOTAIIUM PABOYUX ITPOI'PAMM JUCIHUIIJIMH, IPAKTUK U T'HA

5.1 IucuMIIMHbI 003aTeJILHON YacTH

AHHOTanuUs padoyeil NPOrpaMMbl JUCUMILTHHBI
«Jloruka n meronoJiorus Haykm» (51.0.01)
1 Ieab DMCHUIIMHBI — SBISETCS (OPMUPOBAHUE U PA3BUTHE JIOTHUECKUX YMEHH,

MBICIUTENIbHBIX ~ ONEepalui, HEOOXOJUMBIX JJIi HHTEIJICKTYyallbHOM  JEATEeIbHOCTH U
CTAHOBJICHHUA KPCATUBHOI'O MBINUJICHUS.
2 B pe3yabrare wu3yYeHHMsl JAUCHMIUIMHBI O00y4Yalouuiics MO0 mporpamMmme

MarucTPaTyphbl 10JKeH:

Obnadams CIenyOMMMHA KOMITIETCHIMSIMU:

KOZI 1 HAMMCHOBAHUC yHHBepCﬁJ’ILHOﬁ
KOMIICTCHIIMH

KOZ[ 1 HAUMCHOBAHUE MHAUKATOPA JOCTUIKCHUA yHHBepCﬁJ’ILHOﬁ
KOMIICTCHIIMH

'VK-1. CriocobeH oCyIIecTBIATh KpUTHIECKUH
AHaIM3 MPOOJIEMHBIX CUTYalUii HA OCHOBE
CHCTEMHOTO TTI0/IX0/1a, BEIpadaThIBaTh
CTpaTeruio AecTBUMA

YK-1.1.

3HATh: METO/bI CUCTEMHOT'O U KPUTHUECKOTO aHAJIN3a; METOIUKU
pa3pabOTKH CTPAaTErHy NCHCTBUI AT BBISBICHUS U PEIICHUS
MpoOIEeMHOM CUTYyaluH.

YK-1.2.

'YMETB: MIPUMEHATH METOABI CHCTEMHOTO MOAX0/Aa U KPUTHYECKOTO
AHaJIM3a POOJIEMHBIX CUTYaIMi; pa3padaThiBaTh CTPATETUIO
INEeNCTBUM, IPUHUMATh KOHKPETHBIE PELLIECHUS IS €€ pealu3aliiy.
YK-1.3.

Bragers: MeTo07I0THEN CUCTEMHOTO U KPUTUYECKOTO aHAIN3a
MpOOIEMHBIX CUTYalnii; METOANKAMH IIOCTAHOBKH LIEJH,
OIIpeIeIeHNs] CIOCOO0B €€ TOCTHKEHHs, Pa3padOTKH CTpaTeTruii
e CTBUI.

'YK-6. CriocobeH onpenensite 1
[PeaTM30BBIBATH IPHOPUTETHI COOCTBEHHOM
eI TENIFHOCTH U CIIOCOOBI €€
COBEpIIEHCTBOBAHUSI HA OCHOBE CAMOOLIEHKH

YK-6.1.

3HATH: METOUKH CaMOOIICHKH, CAMOKOHTPOJIS M CAMOPa3BUTHSI C
MCIIOJIb30BAHUEM TTOIXOI0B 370POBEECOCPEKCHUS.

YK-6.2.

[YMeTh: pemats 3a7aqu COOCTBEHHOTO TMYHOCTHOTO 1
MpoheCCHOHATBHOTO PA3BUTHSI, OTIPENICIIATH U PEaT30BhIBATh
MPUOPUTETHI COBEPIIICHCTBOBAHUS COOCTBCHHOM NCSITEIBHOCTH;
MPUMEHSTh METOJMKH CAMOOIICHKH M CAMOKOHTPOJIS; IPUMCHSATH
METOIMKH, MO3BOJISIOIINE YIYUIIUTh U COXPAHUTD 3I0POBLE B
Iporecce YKU3HeAeSITeTbHOCTH.

YK-6.3.

BiiageTh: TEXHOJOTUSAMHU U HABBIKAMHU YTIPABIEHUS CBOSH
MO3HABATEIHPHON JAEATEILHOCTHIO U €€ COBEPIICHCTBOBAHUS HA
OCHOBE CaMOOIICHKH, CAMOKOHTPOJISL ¥ IPUHITUIIOB CAaMOOOpPa30BaHHUS
B TEUEHHE BCEH )XKM3HH, B TOM UUCIIE C UCTIOJIB30BAHUEM

BIOpOBBECOCPETAIOMINX ITOAX0I0B M METOIHK.

Kon n nHaumenoBanue
obmenpoheccuoHaTbHOH KOMIETCHIINH

KOI[ 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA
obmenpodecCHoHaTbHOW KOMIIETCHITHH

OIIK-1. CriocobeH caMOCTOSTEIbHO
MpUOOpETaTh, pa3BUBATH M IPUMEHSIThH
MAaTEMaTUYCCKUC, eCTeCTBeHHOHay‘IHI)IC,
COIMATILHO-DKOHOMHYECKUE U
po¢heCCUOHATBHBIC 3HAHUS TS PEIICHHUS

WA HE3HAKOMOM cpeac u B
MCKAUCHUIITIMHAPHOM KOHTCKCTC

HECTAaHJAAPTHLIX 3a/ia4, B TOM YHUCJIC B HOBOI1

OIIK-1.1.

3HaTh: MATEMAaTHYECKHE, ECTECTBEHHOHAYIHBIC H COLHAIBHO-
S3KOHOMHWYECKUE METOAbI JIs1 UCITOJIb30BAHUA B
podeCcCHOHANBHOMN JIESITENbHOCTH.

OIIK-1.2.

VYMeTh: penraTh HeCTaHIAPTHBIC POPECCHOHATBHBIC 331a4H, B
TOM YHCIIE B HOBOM WIIM HE3HAKOMOM CpeJie U B
MEXIUCHUIUTMHAPHOM KOHTEKCTE, C TPUMEHEHHEM
MAaTeMaTHIECKUX, ECTECTBEHHOHAYYHBIX, COLUAIBHO-
9KOHOMHYECKHUX U MPOPECCHOHATBHBIX 3HAHHH.

OIIK-1.3.




VIMeTh HaBBIKH: TEOPETUIECKOTO U IKCIIEPIMEHTAIEHOTO
HCCIICIOBaHMS 00BEKTOB MPO(PECCUOHANBHOM JICSITEIBHOCTH, B
TOM 4YHCJIe B HOBOM MJIM HE3HAKOMOM CpeJie U B
MEKTUCIIMIUITMHAPHOM KOHTEKCTE.

3Hams:

- OCHOBHBIC HAy4YHBIC IIKOJIBI, HAIMPABJICHUSA, IAPAJNTMbI, KOHIICIIIUN JIOTUKH U
METOJIOJIOTUU HAYKH;

- pu0co(hCKO-METOOIOTUUECKIE OCHOBHI JIOTHKUA U METOAOJIOTUN HAYKH,

Ymemn:

- OPUMEHATh B HAyYHO-UCCIENOBATEIbCKMX M OIBITHO-KOHCTPYKTOPCKHE paloTax
(HMOKP) B 06mactu H”HPOPMAITMOHHBIX CUCTEM M TEXHOJIOTHH JIOTUKY U METOA0JIOTHIO HAYKH;

- AHAIM3MPOBATh IPUOPUTETHHIE HANPABICHUSA JIOTUKM M METOJIOJIOTMM HAayKH B
MH(OPMALIMOHHBIX CUCTEMAaX U TEXHOJIOTHSAX;

- TIOHUMAaTh U UCHOJb30BaTh JOCTH)KEHUE JIOTUKU U METOJOJOTUU HAyKH, IPAKTUYECKH
MCIIOJIb30BaTh UX MPHUHIIMIIBI, HOPMBI U NIPaBUIIA;

- KPUTHYECKU AaHAJIM3UPOBaThb pOJIb JIOTUKU M METONOJIOTMM HAyKH IpU PELIECHUU
HKOJIOTMYECKUX Mpo0seM 0e301acHOCTH HHPOPMAITMOHHBIX CUCTEM U TEXHOJIOTHIA;

Bnaoemw.:

- OCHOBHBIMHU TOHATUSMU JIOTUKU U METOJOJOTHH HAYKU;

- HaBBIKAMH aHAJIM3a JIOTUKH W METOJOJIOTHU HAYKH, HAyYHO-TEXHHUYECKOTO 3HAHUS U
WHXCHEPHOU JeATeIbHOCTH HH()OPMAIIMOHHBIX CHCTEM U TEXHOJIOTHI;

- cmoco0aMH  KPUTHYECKOTO  aHajwW3a, WHHOBAIIMOHHBIX METOAOB  HAy4YHOTO
uccienoBanus, nmoucka ontuManbHbX pemeHniit HUOKP B uHpOpMaIMOHHBIX cucTeMax U
TEXHOJIOTHH;

- TpueMaMu MyOJMYHBIX BBICTYIJICHUH B TOJEMHUKE, IUCKYCCHUM IO JIOTHKE U
METOJI0JIOTUH UH(POPMAITMOHHBIX CUCTEM M TEXHOJIOTHMA.

3 Kpartkoe cogep:xanue TUCUMILIHHBI

Pa3zoen 1. Beeoenue 6 Hayky 102uKu.

Benenue. Jloruka kak Hayka o 3akoHax W opmax MbluieHus. OnpeseneHue JOrHKY.
Jlornueckue TpeboBaHus K uHpopmauuu. Jlorudeckas KynbTypa. 3agauu Joruku. Jloruka kxak
KyJIbTypa 3HaHUSA-NIOHUMaHUsA-yMeHus. Vcropust jgoruku u ee HampasieHus. KoHuenuun Hayku
JIOTUKH.

Jloruka: dbopmanbHas, HepopMaabHas; TPAAUIIMOHHAS KJIACCUYECKas U MaTeMaTh4yecKast
(cumBonMyHas); coBpeMeHHas. IIpeamer u 00bEeKT Hayku JIOTMKU. Karteropum Hayku JIOTHKH.
MecTo 1 B3aUMOJEHCTBHE JIOTUKU B CUCTEME COBPEMEHHOM HAYKH.

MopanbHas JIOTHKa U ONepaTopsl (MPeInoChIOYHOE 3HAHHE, MPEINoI0kKeHne, BOIpoc,
3ajaua). [lonstue o mnpeauxare. Buapl MOIanbHOCTU: BpPEMEHHBIE U IMPOCTPAHCTBEHHBIE.
AJjeTndeckrue MOJAIbHOCTH: JIOTHUECKUE, (PaKTHYeCcKHue, aKkCHOIOTUYECKHE.

Mpinienue, JIOTMKaA, IO3HaHUE, KOrHUTosorus. CTpyKTypa, CIOCOOBI MBIIUICHUS:
AEeNyKIMS U MHAYKLUS; BUIBI: KPUTHYECKOE, 00pa3HOe, TBOpUECKOe, aOCTpaKTHOE, HArJIsTHOE.
VYpoBHU MBILUIEHUS: TeopeTuueckoe, npakruueckoe. [Ipodiaema nemapkanuu. [Ipenckazanue.

JIMHEWHbII M HENUHEMHBIA CTWIM MBILUICHUSA. AHTpONHBIA npuHLuI. HHXeHepHO-
TEXHOJOTMYECKOe MbIlIUIeHHe. MbICIUTeNnpHble onepauuu (CpaBHEHUE, aHallu3, CHUHTES,
abctpakuusi, 0000mieHne, kKoukpeTusanus). MareponepadbenbHoCTh. MICKyCCTBEHHBIM MHTEIIIEKT
U €ro NpoOJIeMBbl.

Pa3zoen 2. Jlocuxa u ¢hopmol mwiuinenus

OcHoBHbIE (QOPMBI MBIIUICHUS: TOHATHE, PACCYKIECHUE, YMO3AKIIOYEHHUE, AHAJIOTHS.
Jlornueckoe MblnuieHne Kak opma mMpiciu. Hernornyeckue sieMeHThl MbIIUIEHUS. AGCTpaKTHOE
MblluieHne. VicTuHa U lornyeckue KpUTEpUH HUCTUHBI: HEMPOTHUBOPEUYUBOCTh, HEBBIBOAUMOCTD,
nojHoTa Teopur. [Ipobiema UCTUHBI B JIOTHKE.



®opmsbl Mbiciu. [lonarue. O0mue npencTaBieHUs] U MOHATHE, €r0 POJIOBBIC U BUIOBBIC
npusHaku. Bumsl, cTpykTypa nonstuil. I'mnocrasupoBanue. Conepxkanue u oobeM. Ilonstue,
CI0BO, 3HaKk. @OpMHpOBaHUE, CIOXKHOCTb, B3aUMOJEHUCTBUE MNOHATHH. [IpennonsTue.
[lonnmanmne.

Cyxnenue. IlpemnoxeHue, MOHATHE U CYyXKIEHHE. Buabl, CTpyKTypa Cy>KIEHUS.
[Ipenukar. Jlormueckue OcHOBBI apryMeHTiuu.a Jlepunuuumsa. Bunel cyxaeHwii: mpocTsle,
MOJAJIbHBIE: anoOIMKTUYECKUE, acCepTOpPUYECKHUE; CJIOXKHBIE: JU3BIOHKTUBHBIE,
MMILUIMKAIMOHHBIE, KOHBIOHKTUBHBIC, HKBUBAJICHTHBIC, OTPHUIATENIBHBIC; KaTETOPUYECKUE,
ONHCATENbHBIE, OSK3UCTEHLHUaIbHbIE, pensaTuBHble. Cyxnenue u Hopma. Jlormudeckas
IIOCJIe10BAaTENbHOCTh. COBMECTUMBIE U HECOBMECTUMBIE CYyKIAeHUs. JIornuecknii KBaapar.

YMO3aKIt0YeHue. Bunpl, CTPYKTypa  YMO3aKIIOYECHUS. HenocpencreeHnsie
YMO3aKJIFOYECHHUS. JenykTuBHBIE M HMHIYKTHBHBIX  YMO3aKJIIOUYECHUS. AHasorum.
JIEMOHCTpAaTUBHBIE  YMO3AKJIIOUEHHUS. OJHTUMEMATHYECKUN  XapakTep  YMO3aKJIIOUEHUS.
CwuiorusMm, BHIBI, TMpaBwia. AkcuoMa, OJHTHUMeMa. [lomucwmmiuiorusm. Onuxeipema.
IIpespamicnue.

3aKOHbBI JIOTMKU. 3aKOHBI JIOTUKM W MBIIUICHUA. 3aKOH U UX HOPMATHUBHBIN XapakTep.
ToxnecTBo. 3akOH MCKIIIOUEHUS TPETHETO. 3aKOH JOCTATOYHOrO OCHOBaHMA. DopMallbHBIN
XapakTep 3aKOHA. 3aKOHBI JJOTUKH U TEOPHS TO3HAHUS.

Pasoen 3. Jlocuxa, memooonozus u uHghopmayuoHHvle mexHoso2uu

®opmbl MeTomOJOTHYECKOTO 3HaHuA. Hayunbelii Meron u moaxoxa. KonunenrtyanabHbie
noaxoabl. JIornko-meromonornueckuii moBopoT XX Beka. Jnanekruueckuil, MmeTadpu3n4ecKui,
CUCTEMHBIN 1 CHHEPTeTUYECKUI METO/IBI.

Jloruka W BBICOKOTEXHOJOIMYECKHE WHHOBAI[MOHHBbIE HH(OPMAIIMOHHBIE JIOTHKH
(Texnonoruu). MogenupoBaHue W KOMIIBIOTEPHO-UH(DOPMAITMOHHOE  MPOCKTUPOBAHUE.
HcKycCTBEHHBIM HMHTEIUIEKT: DKCIIEPTHBIE M ITOMCKOBBIE CUCTEMBI, MOHUTOPUHI, TEXHOJIOTMHU
yIpaBiieHUs 1 00pa30BaHusl.

Onucremonorus. [lonnmanue n oobsacHenue. IlpobGiema, runoresa, TeOpUsi KPUTEPUH.
AnTuHOMus-tipobnema. AOnyknus. IlpuumHHOCTE. Bompoc W ero BHIBL: PUTOPUYECKUE,
3aKpBITHIE, KOppeKTHbIE. JIoruka BolpocoB. ['unoresa ee BHUIbI, posib U 3HauYeHHE. Bompoc u
runoTe3a — Gopmbl NO3HAHMUSL.

Jlormueckue ocHoBaHusa aprymeHTtauuu. CTpykTypa, BHIbpl. Mojenu apryMeHTalHH.
Jloka3aTenbCTBO, OMPOBEPKEHUE - TEXHOJOrus aprymeHTanuu. Wx crtpyktypa u (opmsl.
Ommbka, ee CTpyKTypa W Buabl. Jluamor: pexumsl, TUObI, npaBuwia. KyneTypa IUCKyccuu U
Jyanora.

Jloruka, sI3bIK, METas3blK, peub, 3HaK. ECTECTBEHHBIH U MCKYCCTBEHHBIN ((hopMasibHBIN)
sA3bIKA. DYHKINN S3bIKAa: KOMMYHHMKAaTUBHAs, KOTHUTHBHAs, KyMYJISITUBHAas1. YPOBHU S3bIKa U
noruka. HopmaTuBHBI XapakTep JIOTMKH. SI3bIKOBbIE KOHTakThl. CeMHMOTHKA. S3bIKH
Mpe/ICTaBICHNs 3HaHUS: UH(POPMAIIMOHHBIN, IPOrpaMMUPOBaHUS, KOMIIbIOTEPHBII.

IIpensunenue. Teopus npuHatua pewieHui. IIporHosupoBaHue, NPOCKTUPOBAHUE.
Anroputm. Mamuna Tetopunra. [posnor. Jlornueckoe nporpaMMupoBaHre U HHPOPMAIIMOHHBIE
napagurmel. Kuraiickas komHata. HHTeponepabenbHocTh. MHTemnekT. VckyccTBeHHbIH
UHTEIUIEKT. CUIIBHBIN B CITA0BIi MHTEIUICKT U ATHYECKUE TTPOOIIEMBI.

OO11ee KOJIMYECTBO pa3AeioB — 3.

4 O0beM yueOHOI JUCUMIITIHHBI

. B B akagem.
Bunst yueOHoii paboThI 3aYETHBIX
qgacax
eAMHULIAX
O01as Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS 0,94 34
Jlexuuu (Jlek) 0,47 17
[Tpaktnueckue 3anstus (I13) 0,47 17




CamocrositesbHas padora (CP): 1,0 38
CaMOCTOSITEIbHOE U3YUYEHHUE Pa3JIeSIOB TUCIIUILUIMH 1,0 38
IK3aMeH 1,06 36
KoHTtakTHas paboTa — MpOMEKYTOYHAS aTTECTAIIHS 0,4
1,06
[ToaroroBka K 9K3aMeHY 35,6
Bunx koHTpOJIA: IK3aMeH
B
. B actponom.
Buapl yaeOHO# paboThI 3a4eTHBIX
gacax
eAMHUIIAX
O0mas Tpy10eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHSA: 0,94 25,5
Jlekiuu (JIek) 0,47 12,25
[TpakTrueckue 3anstus (I13) 0,47 12,25
CamocrositesbHas padora (CP): 1,0 28,5
CaMOCTOSITEIbHOE U3YUYECHHUE Pa3]IeSIOB TUCIIUILUIMH 1,0 28.5
JK3aMeH 1,06 27
KoHTtakTHas paboTa — MPpOMEKYTOUHASI aTTECTAIIHS 0,3
1,06
[ToaroroBka K 9K3aMeHY 26,7
Bunx koHTpOJIA: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl UCHUTITHHBI
«uocTpannblii a3b1k» (51.0.02)
1 Heap qucuMniMHbI — npruoOpeTeHre o0yJyaromuMucs o0miel, KOMMYHUKAaTUBHON U
Mpo)eCCHOHAIBHONW KOMIIETSHITUH, YpPOBEHb KOTOPHIX Ha OTIEIBHBIX JTamax S3bIKOBOM

IIOATOTOBKH I1I03BOJIACT HCIIOJIB30BATH I/IHOCTpaHH]EJﬁ SA3BIK HpaKTI/I‘ICCKI/I KaK B
Mpo)eCCHOHAIBHON ~ JEATENHHOCTH B cdepe [eJ0oBOro OOIIeHHsS, TaK W s 1esei
camMoo0pa3zoBaHusl.

2 B pe3yabrare o0yyaomuiica 1o
MarucTpaTrypsbl 10J/KeH:

Obnadams CIenyOMUMA KOMITIETCHIMSIMU:

H3YYCHUHA JTUCHUILIMHBI nporpamMmme

Kon n nanmeHoBanue HWHANKATOpa JOCTHKECHUA

KOZ[ 1 HAMMCHOBAHUC yHHBepC&J’ILHOﬁ KOMIICTCHIIH o
YHUBEPCAIIbHOU KOMIICTCHIIUN

YK-4. CriocoOeH npuMeHsTh COBPEMEHHBIC
KOMMYHHUKATHBHBIC TEXHOJIOTHH, B TOM YHUCIIE HA
HMHOCTPaHHOM(BIX) SI3bIKe(aX), U aKaIeMUIECKOTO
po¢heCCHOHATBHOTO B3aMOICHCTBHS

YK-4.1.

3HaTh: IpaBWIIa M 3aKOHOMEPHOCTH JINYHOH 1
JI€JI0BOM YCTHOM M MUCBMEHHOW KOMMYHHKALUH;
COBpeMCHHBIe KOMMyHI/IKaTI/IBHBIe TCXHOJIOTUU HaA
PYCCKOM M MHOCTPAHHOM S3BIKaX; CYIIECTBYIOIINE
po¢heCCUOHATIBHBIC COOOIIECTBA JIIIS
poheCCHOHATIBHOTO B3aUMOICHCTRUSL.

YK-4.2.

YMeTh: MPUMEHSTh Ha MPAKTHKE KOMMYHHKATHBHEIC
TEXHOJIOTHH, METOBI M CIIOCOOBI IEJTOBOI0 OOIIEHMS
IUTSE aKaZeMUYEeCKOTO B IPOPECCHOHATHHOTO
B3aMOCHCTBHS.

VK-4.3.

Bnaners: METOIMKONW MEXITUYHOCTHOTO JICJIOBOTO
OOIICHUS Ha PYCCKOM M MHOCTPAHHOM 5I3bIKaX, C
MIpUMEHEHHEM TPO(eCCHOHATBHBIX S3BIKOBBIX (HhOpM,
CPEJIICTB ¥ COBPEMEHHBIX KOMMYHUKATHBHBIX
TEXHOJIOTHH.

3name:
—  OCHOBHBIE  CIIOCOOBI
CJIOBOOOPA30BaTEIbHBIC MOJICIIH;

COUCTAaCMOCTHU

JCKCUYCCKUX CANHUIL n

OCHOBHBIC



— pyccKHe SKBUBAJIIEHTHI OCHOBHBIX CIIOB M BBIpRXKEHHUH NMPOo(hecCHOHATBHON peyH;

— OCHOBHBIE TPHUEMBI M METOJbl peQepupoBaHHUS U AHHOTHPOBAHMS JUTEPATYphl IO
CIEIUAIbHOCTH;

— TIACCUBHYIO M AaKTHUBHYIO JIEKCHMKY, B TOM YHCJIE€ OOILIEHAYyYHYIO M CIEHUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JUIs pabOThl Ha/l TUTIOBBIMU TEKCTAMU;

— IpueMbl pabOThl C OPUTHHATILHON JIUTEpaTYpPOH O CTIeHHUaTbHOCTH.

Ymems:

— BECTH JIEJIOBYIO IIEPENNCKY HA U3yYaEMOM S3BIKE;

— paboTaTh C OPUTHHAIBHOMN JIUTEPATyPOH MO CHEUATIBHOCTH;

— paboTath co cloBapeMm;

— BECTU PEYEBYIO AESATEIbHOCTh MPUMEHUTENIBHO K cdepe AenoBoi U NpodecCHOHaTbHON
KOMMYHHKAIHH.

Brnaoems.:

— WHOCTPAHHBIM SI3BIKOM Ha YPOBHE JEI0BOT0 U MPO(ECCHOHATBLHOTO OOIIEHHS, HaBBIKAMHU
U YMCHUSIMH PEUYCBOM JCITEIBHOCTH MPUMEHHUTEIBHO K cdepe JeT0BON U NmpodecCHOHATbHON
KOMMYHHKAIMH, OCHOBAMH ITyOJIUYHON peuH;

— QopmMaMu J1eNOBOM TEPENUCKH, HABBIKAMU TOATOTOBKH TEKCTOBBIX JOKYMCHTOB B
yIpaBIeHYECKOMN IeATCILHOCTH;

— OCHOBHOW WHOSI3BIYHOM TEPMUHOJIOTHEH CIICIUAIBHOCTH;

— OCHOBaMH peepHUpPOBaHUS U AHHOTHPOBAHUS JINTEPATYPHI TI0 CIIEIHATLHOCTH.

3 Kpartkoe cogep:xanue JTUCUMILITHHBI

Paszoen 1. I pammamuyeckue acnekmeol 0e106020 00UjeHUsL HA UHOCIPAHHOM SA3bIKe.

1.1 I'pammaTuueckre TpyJHOCTH U3y4aeMoro s3blka: BugoBpemeHHble (GOpMBI T1aroia B
JeWCTBUTEIHLHOM 3aJI0Te (B MMCHbMEHHOM U YCTHOHM peur B cdepe 1eI0BOro oOIIeHNs).

1.2 OcobenHocTH ynotpeOaeHHs] CTpalaTeNbHOIO 3aj0ra B YCTHOM pedyH B CUTYalUsX
ousznec obmenus. Muduuutus. OOpazoBaHue M ynoTpedieHne MHOUHUTHBHBIX OOOPOTOB B
JIEJI0OBOM KOPPECTTOHACHIIUH.

1.3 OcHoOBBI JenoBO#M KoppecnoHaeHIuu. JleqoBoe mucbMo. TpeOGoBaHUS K JEOBOMY
nucbMy. CriocoObl pacrioIoKeHHs TEKCTA B JIEJIOBOM IMHCHME.

1.4 TlpakTuka ycTHOM peun o TeMe «PedeBoil 3TUKET /1e710Boro o0eHus» (3HaKOMCTBO,
Mpe/ICTaBICHNEe, YCTAHOBJICHUE U MOJJEpKaHUEe KOHTAKTa, 3alpoc U cooOdlIeHrne nHpopMalu,
o0y KAeHUE K JIEHCTBUIO, BEIpAXKEHUE MTPOCHOBI, COTIacus).

Pazoen 2. Umenue, nepeeod u ocobenHocmu cneyuanvbHou 6usHec 1umepamypul.

2.1 Jlekcuyeckue OCOOCHHOCTH JIEIOBOM JIOKyMEHTaluu. TepMHUHONOTUsS Ou3Hec
JUTEpaTyphl Ha U3y4aeMOM SI3bIKE.

2.2 CTunaucTUYECKHEe U JIEKCHYECKHE OCOOEHHOCTH sI3bIKa JIEIOBOTO  OOIIEHHUS.
AKTHBHBIN ¥ TACCUBHBIN TEMAaTHUYECKUN CIIOBAPHBIN 3arac.

2.3 TI'pammaruyeckue TPYIHOCTH H3ydaeMoro s3bika. OcCoOEHHOCTH yHOTpeOIeHHS
HEIMYHBIX (OpM Trjaroyia B JAENOBOW JIOKyMEHTAallMM Ha aHIJIMHCKOM f3bIKe (MpUYacTus,
pUYacTHbIE 000POTHI, TEPYHAUN).

2.4 Vzyuaroiiiee YTeHUE TEKCTOB B c(hepe AeI0BOT0 OOIICHHUS.

Opranuzanuss paboThl €O crHeuuanbHbIMU cioBapsiMu. llonstHe o pedepupoBaHUM
TEKCTOB IO CHEIUAIIbHOCTH.

Pa3zoen 3. Ilpogheccuonanvuasn kommynuxayus 6 cgpepe 0e108020 00WeHUs.

3.1 Ilpaktuka yctHOU peun o Temam: «lIpoBeneHue aemoBoil BeTpeun», «3aKI0YeHne
KOHTpaKTa». YCTHbIH OOMEH HH(OpManuen: YCTHble KOHTAKThl B CHUTyalUsX JeJIOBOTO
OOIIIeHUS.



3.2 HM3yyaromee 4YTEHUE CHEIMAIbHBIX TEKCTOB. llpuembl paboThl cO cloBapeMm.
CocraBnenue pedepaToB U aHHOTAIUH.

3.3 O3HakOMUTEIBHOE YTEHHE 10 TeMaTuke: «B 6anke. @UHAHCH); «Jle0BbIe MUChEMay;
«YCTpoiicTBO Ha paboTy». Dopmbl nenoBoro nmucbMa. [loHSATHE MeT0BON KOPPECTIOHACHITHH.
[Tpuemsbl paboTel ¢ IHTEpHETOM U 3JEKTPOHHOM MOYTOM B MPOLIECCE JETIOBOIO OOIIECHHS.

3.4 Tlpe3enTarus HAy4YHOTO MaTepHalia U pa3rOBOPHAs MPAKTHKA JICTIOBOTO OOIICHUS 10
temaMm: «TexHonorun Oyaymero», «busHec mpoekTsl B cdepe XUMUHM M XHUMHUYECKOH
TEXHOJIOTHI.

OO11ee KOIUYeCTBO pa3aesioB — 3

4 O0bem yueOHOH TUCHHUIIINHBI

Cemectp
Beero 1 cemec 2 ceMecT
Bun yuebHoi paboTbl Ax U It
3E qa):[. 3E Axangu. | 3E | Axang.u.
OO6m1ast TpyA0€MKOCTh JUCIMILIAHBI 7 252 3 108 4 144

KonrTakTHas padora —
ay/INTOPHbIE 3aHATHUS:

1.9 68.6 0.9 34.2 0.9 34.4

Jlexnumn - - - - - -

[Tpaktuueckue 3ansatus (113) 1.9 68 0.9 34 0.9 34

Jlaboparophsie paboTsl (JIP) - - - - - -

CamocTosiTesibHAsi padoTa 4.1 147.8 2.1 73.8 2.1 74

KoHTakTHast caMmocTosITeNTbHAS
pabora

4.1 2.1 2.1

CamocTosTeIbHOE U3yUYCHHE 147.8 73.8 74

pasaciioB AMCHUIIIMHBL

Buabl KOHTpOJIA:

Buo konmpona (3au / 3au c ou.)

IK3aMeH 1 35.6 - - 1 35.6

KonTakTHas pabora —

- 0.6 - 04 - 0.2
MIPOMEKYTOYHAST ATTECTALIHS
Bua uTOroBOro KOHTpOJIs: 3auer IK3aMeH
Beero 1 cemec CeMeCTpZ CeMecCT
Bun yueGHO# paboThI Aot P P
3E fI P- 1 38 | Actpu. | 3E | Actp.u.
OO61mas TpyA0eMKOCTh JTUCITMIIAHBI 7 189 3 81 4 108

KonTakTHast padora —

1.9 51,45 0.9 25.65 0.9 25.8
ay/INTOPHBIE 3aHATHS:

Jlexknun - - -

[IpakTnueckue 3ansrus (I13) 1.9 51 0.9 25.5 0.9 25.5

JlaGoparopusie pabotsl (JIP) - - - - - -

CamocrosiTeibHas paGoTa 4.1 110.85 2.1 55.35 2.1 55.5

KonTakTHas camocTosiTenpHas
paborta

4.1 2.1 2.1

CaMocTosTENbHOE N3yUEHUE 110.85 55.35 55.5

pa3ziesIoB AUCIUILUIMHBI




Buasbl kKoHTpOIA:

Buo konmpona (3au / 3au c ou.) - - - - - -
JK3aMeH 1 26.7 - - 1 26.7
KonTakTHas pabora — i 0.45 i 0.15 ) 0.3
MIPOMEKYTOYHAS aTTECTALIUS

Buj MTOroBOro KOHTpoOJISA: 3auer JK3aMeH

AHHOTanus padoyeil MPOrpaMMbl AUCHUNITHHBI

«CrnenuajbHbie riaaBbl MmaTemaTukn» (b1.0.03)

1 Hean TUCHMIVIMHBI — 3HAKOMCTBO C COBPEMEHHBIMU METOAAMU CTATHCTHYECKOU
00pabOTKH HSKCIEPUMEHTAIBHBIX JAHHBIX C HCIOJIB30BAHUEM CPEACTB HMHGOPMAIIMOHHBIX
TEXHOJIOTHI Ha OCHOBE yTiyOJEHHOTO U3YUEHUS Kypca MaTEMaTHIECKON CTAaTHUCTHKHU.

2 B pe3yabrare
MarucTpaTrypsbl 10/KeH:

H3YyYCHHUHA JTUCHUIIIMHBI

o0yyaomuiica 1o

Obnadams CIenyOMUMA KOMITIETCHIMSIMU:

nporpamme

Kon u HaumeHoBanue
obmenpodecCHoHAIPHOW KOMIICTSHITMH

Kon 1 HanMeHoBaHue HHIUKATOPA
JIOCTIOKEHHS o01enpodeccuoHanIbHON
KOMIIETEHIIUN

OIIK-1. Ciocoben caMOCTOATENEHO IPHOOpeTaTh,
pa3BUBATh U IPUMEHSITh MAaTEMaTHYCCKHE,
€CTECTBEHHOHAYYHbIE, COLMAITEHO-9KOHOMUYECKHE U
npogecCHOHaNbHBIC 3HAHUS TSI PEILEeHUS
HECTaHJapTHBIX 33134, B TOM YUCIIC B HOBOU HJIH
HE3HAKOMOM CcpeJie U B MEeXKIUCIUIITMHAPHOM
KOHTEKCTE

OIIK-1.1.

3HaTh: MaTeMaTHYECKHUE, ECTECTBEHHOHAYUYHBIE U
COIMATbHO-9KOHOMHYECKHE METOIBI JIS
HCIIOJIB30BaHM B TPOPECCHOHATBHOI eATETHHOCTH.
OIIK-1.2.

YMeTh: periath HeCTaHIapTHBIC TPO(ECCHOHATBHBIC
3a/1a4u, B TOM YHUCJI€ B HOBOW WJIM HE3HAKOMOU cpefie
Y B MEXJIUCUUIUIMHAPHOM KOHTEKCTE, C TPUMEHEHHUEM
MaTeMaTHYECKUX, €CTECTBEHHOHAYYHBIX, COLUAIEHO-
SKOHOMHUYECKUX U MPO(eCcCHOHATFHBIX 3HAHUI.
OIIK-1.3.

VImeTs HaBBIKA: TEOPETUIECKOTO U
9KCIEPUMEHTAILHOTO UCCIICIOBAHUS 00BEKTOB
po¢eCCUOHATBHOM NeSITeIbHOCTH, B TOM YKCJIC B
HOBOM WJIM HE3HAKOMOM CpeJie U B
MEXJIUCHIUIIIMHAPHOM KOHTEKCTE.

OIIK-7. CiocodeH pa3pabarbiBaTh U IPUMEHSTH
MaTeMaTHYeCKHEe MOJIENH MTPOIIECCOB U OOBEKTOB TPH
peLIeHnN 3a/1a4 aHaJIM3a U CHHTE3a pacipeieeHHbIX
MH()OPMAMOHHBIX CHCTEM M CHCTEM TTOICPIKKI
MPUHSTHS PELLIEHUI

OIIK-7.1.

3HaTh: MPUHIUIIBI TOCTPOCHUSI MATEMATUYECKUX
MOJIeIIeH MPOIECCOB ¥ OOBEKTOB MPH PEIICHUH 3a/1a9
aHaIM3a U CUHTE3a PacIpeieeHHbIX
WH(POPMALMOHHBIX CUCTEM U CHCTEM IOIACPIKKH
MPUHSTHS PELLICHUH.

OIIK-7.2.

YMeTh: pa3padbarsiBaTh U MPUMEHITh MATCMAaTHUCCKUE
MO/IEJIU TPOLIECCOB U OOBEKTOB MPU PEIICHUU 3a]1a4
aHaIM3a U CUHTE3a pacIpeieIeHHbIX
HH(POPMALIMOHHBIX CUCTEM U CHCTEM IOICPIKKH
MIPUHSTHS PEILICHUH.

OIIK-7.3.

VMeTp HaBBIKM: IOCTPOEHUSI MATEMATUYECKU MOJIENEN
JUTSL peaii3aliy YCIenHOro (hyHKIIMOHUPOBAHHUS
pacnpene/ieHHbIX HHPOPMAMOHHBIX CUCTEM U CHCTEM
MOJIEP>KKU MIPUHSITHSI PEIICHUH.

3name:

- OCHOBHBIC TMPUEMBI W METOABI OOPAOOTKH CTATHCTHUYECKOW HHGOPMAIMH: pPacuér
BI:IGOpO‘-IHBIX XapaKTCPUCTHUK CHy‘-IElfIHBIX BCJIMYHH, HUCIIOJB30BaHHUC CTATUCTHUYCCKUX THIIOTEC3




I ICPEHOCA PC3YyJIbTATOB BBI60p0‘-IHOl"0 06CJ'IC,Z[OBaHI/I$[ Ha ITCHCPAJIbHYHO COBOKYITHOCTD,

- METOABI PETPECCUOHHOI0 U KOPPCIIAIUOHHOI'O aHAJIN3a,

- OCHOBBI JUCIICPCHUOHHOT'O aHAJIN34,

- MCTOABI aHAJIN3a MHOT'OMCPHBIX JAHHBIX;

- 63.3OBYIO TCPMUHOJIOTUIO, OTHOCAMIYHOCA K TCOPCTHYCCKOMY OIIMCAHHUIO OCHOBHBIX
MEPCICKTUBHBIX HaHpaBHeHI/II\/'I Pa3sBUTHA METOI0B O6pa6OTKI/I OKCIICPUMCHTAJIBHBIX JAaHHBIX;

Ymemn:

- QHAJIU3UPOBATH M KPUTHUECKU OIICHUBATh COBPEMEHHBIE HAYYHBIE JIOCTHXKEHHUS B
00J1aCTH CBOMX HAYYHBIX HUCCIICIOBAHHA,

- UCTONB30BaTh MOTYUYEHHBIC 3HAHUS NI PEUIeHUs] MPO(ECCUOHATBHBIX U COLUATBHBIX
3aJ1a4.

Bnaoems:

- 0a30BOIl  TEPMUHOJIOTHEW, OTHOCAIIEHCS K  CTATHCTUYECKOH  0OpaboTke
JKCIIEPUMEHTAJIbHBIX JTaHHBIX;

- MpaKTUYECKMMH HaBBIKAMH  OOpabOTKM  CTaTHCTUYECKOM  uHpopMmamuu C
UCIIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTUH;

- METOJNOJIOTHEN COBPEMEHHBIX HAy4HBIX MCCIIEIOBAHUN, KPUTHUYECKOW OLEHKOU
MOJTyYEHHBIX PE3yJIbTaTOB, TBOPUECKHM aHAJIM30M BO3HMKAIOIIMX HOBBIX MPOOJIEM B 00JacTH
XUMUHU U XUMUYECKOU TEXHOJIOTHH.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI

Paszoen 1. Ocnogvl mamemamuueckot cmamucmuky

1.1. OcHOBHBIE CTaTUCTHMUECKHE METOAbl aHAIN3a SKCIEPUMEHTAIBHBIX JAHHBIX. THIIBI
U3MEpUTENbHBIX InKajd. [IpumMeHeHHe WHGOPMALMOHHBIX TEXHOJOTMH g  0O0pabOTKH
pE3yJIbTaTOB IKCIIEPUMEHTA.

1.2. TlpenBaputenbHass 00paboTKa  pe3yJbTaTOB  JKCIIEPUMEHTA:  IOCTPOCHHE
SMIUPHYECKOW  (YHKIMU  paclpeseieHusi, TUCTOTpaMMbl,  KymyssaTel.  IlomydeHue
CTaTUCTUYECKUX OIEHOK pacmpeneneHus BbIOOpkU. CBoWCTBa OIGHOK. TOU€YHbIE OILIEHKH.
HHTepBanbHble OLIEHKU ITapaMETPOB paclpeacIeHUsl.

1.3. ITpoBepka craTucTHdecKuX runore3. OCHOBHBIE MOHATHA. CXeMa NPOBEPKH TMITOTES.
IIpoBepka rumore3 O paBEHCTBE JUCIEPCUI, O PABEHCTBE MAaTEMAaTHUYECKUX OXKMIAHUIL.
[IpoBepka rumoTe3bl 0 BUJIE 3aKOHA pactpeaenenus mo kpureputo Ilupcona. IIposepka runores
HelapaMeTpU4eCKUMU METOAAMU: KpuTepuil ManHa-YUTHY U KpuTepuii BHIKokcoHa.

1.4 Breruucnenune BbIOOpoYHOro Kod(pdunueHnta koppensuun I[lupcona. Panrosbie
kodpduuuentsr koppemsauuun Cnupmena u Kenpgamna. OneHka 3HauuMOCTH KO3((UIIMEHTOB
KOPPEJIALNH.

Paszoen 2. Cmamucmuueckue memooa ananusa OaHHvIX

2.1. JlucnepcHOHHBIH aHalIM3: TIOHATHE JUCIEPCUOHHOIO AHAJIN3a, OCHOBHbIE
onpeaeneHus. OHOPaKTOPHBIN U ABYX(AaKTOPHBII IUCIIEPCUOHHBINA aHAIIN3.

2.2. Perpeccuonnslii aHanu3. JIuHelHas perpeccus OT oaHOro napamMerpa. OneHka
3HaYUMOCTH KOX(P(UIIMEHTOB YpaBHEHMsSI pErpeccMd M €ero aJekBaTHOCTH. HenuHeiliHas
perpeccus.

Pa3zoen 3. Cmamucmuyeckas 06pabomka MHO2OMEPHBIX OAHHBIX

3.1. [TonsTHe o MeTOaxX aHAIM3a MHOTOMEPHBIX TaHHBIX. HazHaueHue u kinaccuduxaims
MHOTOMEpPHBIX ~ MeTO0/0B. OCHOBBI ~ KOPPETSAIMOHHOIO ¥  KOBApHALMOHHOTO  aHAJIM3a.
MHOrOMepHBIil perpeCCUOHHBIN aHAIU3.



3.2. MeToapl CHIDKEHHS DPa3MEPHOCTH: METOJ TIJIaBHBIX KOMIIOHEHT M (aKTOPHBIH
aHann3. OCHOBHBIE TOHATHS M NPEANOJoXKeHUs (akropHoro axanmuza. OOLIMI alrOpPUTM.
OcHoBHbIE 3Tanbl (PaKTOPHOTO aHAJIH3A.

3.3. OcHoBHble MeTOAbl Kiaccupukauuu. JluckpuMmuHaHTHBIM aHamu3 OCHOBHBIE
MOHATHA M MPEANOJIOKEHUS IUCKPUMHHAHTHOTO aHain3a. JIMCKPUMMHAHTHBIM aHalIu3 Kak
MeToJl Kiaccupukauuu o0bekToB. KnactepHplii aHanm3. OOmas xapakTepUCTHKa METOJOB
KJIacTepHOro aHanusa. Mepsl cxoncTtBa. Mepapxuueckuil kinactepHslii ananmu3. Merox k-
cpennux. Kpurepun kayectBa kiaccuukauuu. [lepcrekTHBBl pa3BUTHS CTATUCTUYECKUX
METO0B 00Pa0OTKU IKCIIEPUMEHTAIBHBIX JTAHHBIX.

OO11ee KOJIMYECTBO pa3AenoB — 3.

4 O0beM yueOHOI JUCUMIITIHHBI

N B B akagem.
Bunsl yueOHoii paboThI 3aYETHBIX

eAMHULIAX Hacax
O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IVIAHY 5 180
KonTakTHasi padoTa — ayiuTOpPHbIE 3aAHATHS: 1,42 51
Jlexuuu (Jlek) 0,48 17
[Ipaktnueckue 3anstus (I13) 0,94 34
CamocrositesibHasi padora (CP): 2,58 93
CamocTosiTeIbHOE U3YUEHHE Pa3/IeNIOB AUCIUILUIMHbI 2,58 93
IK3aMeH 1 36
KonTtakTHas paboTa — MpOMeXyTOUYHAs aTTECTAIHS 1 0,4
IToaroToBka K s3K3aMeHYy 35,6

Buja MTOrOBOT0 KOHTPOJIS: JK3aMeH
B
Bunsl yueOHoii paboThI 3aYETHBIX B actporom.

eAMHULIAX Hacax
O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IVIAHY 5 135
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS: 1,42 38,25
Jlexuuu (Jlek) 0,48 12,75
[Tpaktnueckue 3anstus (I13) 0,94 25,5
CamocrositesibHasi padora (CP): 2,58 69,75
CamocTosiTeIbHOE U3YUEHHE Pa3/IeNIOB AUCIUILUIMHbI 2,58 69,75
Bua koHTpOJIA - IK3aMeH 1 27
KonTtakTHas paboTa — MpOMeXyTOUYHAs aTTECTAIHS 1 0,3
IToaAroTOBKA K 3K3aMEHY 26,7

Buja MTOrOBOr0o KOHTPOJIS: JK3aMeH

AHHOTanus padoyeil NPOrpaMmbl AU CHUILTHHbBI
«Connanbubie u puiaocopckue npodaeMmsl HHPopMannoHHOro odmecrsa» (b1.0.04)

1 Heap AucuMniMHbI — IpUOOpPETEHNE CTYJACHTAMU 3HAHUM O TOCTHKEHUSX MUPOBOU U
OTEYECTBCHHON COIMAIbHON (QHIOCOPCKONW MBICIH, O B3MIAAAX KPYHNHEWIIMX MBICIUTENeH
YeJIOBEUECTBA Ha CHENMU(UKY U 3aKOHOMEPHOCTH OOIIECTBEHHOTO PAa3BUTHA, O MpodIeMax
COLIMAJIFHOW OHTOJIOTHH, CIEHU(PHUKH COLUAIBHOIO MO3HAHUS, JMAJIEKTUKH OOIIECTBEHHBIX
MIPOLIECCOB, YTO CMOCOOCTBYET (POPMHPOBAHHUIO TMPOUYHBIX HAYYHBIX, MHUPOBO33PEHUYECKUX
OpHEHTaIMi, oOecrieunBas He0OX0AUMBIN YpOBEHb 0011el U Hrunocodckoil KyabTyphl.

2 B pe3yabtare u3yYeHUs] IMCHUIUIMHBI O0y4yawuIuiici 1O MNporpamme
MATHCTPATYPbI 10/IKEeH:



Obnadams CIeNyIOMUMHA KOMIICTCHIIMSMHU:

KO,H 1 HAMMCHOBAHUC yHHBepCﬁHBHOﬁ KOMIICTCHIIMH

KO,H 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUSA
yHHBCpCaﬂBHOﬁ KOMIICTCHIIUH

YK-3. CriocoOeH OpraHu30BbIBaTh U PYKOBOJUTH
paboTOi KOMaHabI, BBIpaOaThIBasi KOMaHIHYIO
CTPATETHIO VIS JOCTIDKEHHS IIOCTaBICHHON LIeJTN

YK-3.1.

3HaTh: METOJUKH (POPMUPOBAHMS KOMaH]I; METOMbI
3¢ PEKTHBHOTO PYKOBOJICTBA KOJUICKTHBAMU;
OCHOBHBIE TEOPHH JINJCPCTBA U CTUIN PyKOBOJCTBA.
YK-3.2.

YMets: pa3pabaThIBaTh IJIaH TPYMIIOBEIX U
OpTraHHU3aIMOHHBIX KOMMYHHUKAIMH IPHU TOATOTOBKE U
BBITIOJTHEHHUH TIPOEKTa; ChOpMyIIHpOBaTh 3a1auu
YJICHaM KOMaHAbI AJIA JOCTHXCHUA MMOCTaBJICHHOM
LeNH; pa3padaTbiBaTh KOMaHIHYIO CTPATETHIO;
MPUMEHSTH 3P PEKTHBHBIE CTHIIA PyKOBOJICTBA
KOMaHJ0H JJI JOCTHIKEHHS ITIOCTABJIEHHOM I1EJIH.
YK-3.3.

Braners: yMeHHEM aHAIM3UPOBATH, IPOSKTHPOBATH U
OPTraHU30BBIBATH MEXIIMYHOCTHBIE, TPYIIIOBBIE U
OpTraHH3aIIOHHBIE KOMMYHHKAIIMH B KOMaHE JJIs
JOCTHKCHUA MOCTaBJICHHOM neian; MeroaaMu
OpraHmM3anuu 1 yrpaBJICHUS KOJJICKTHUBOM.

YK-5. CnocobGeH aHann3upoBaTh U yIYUTHIBATH
pa3HO00Opa3ue KynbTyp B MPOIECCE MEXKYIBTYPHOTO
B3aUMOJEUCTBUS

YK-5.1.

3HaTh: 3aKOHOMEPHOCTH U OCOOCHHOCTH COITHAIIEHO-
HACTOPUYECKOT0 PA3BUTHSI PA3JIMYHBIX KYJIBTYD;
0COOEHHOCTH MEXKYJIBTYPHOTO Pa3sHOOOpa3us
o01ecTBa; nNpaBuiia ¥ TEXHOJIOTHU 3()(HEKTHBHOTO
MEKKYJIbTYPHOTO B3aUMO/ICHCTBUSL.

YK-5.2.

YMeTh: MOHUMATh 1 TOJISPAHTHO BOCIIPHHUMATH
MEXKYJIBTypHOE pa3HOOOpa3ue o0mecTsa;
AQHAIM3MPOBATH U YUUTHIBATH Pa3HOOOpa3He KyJIbTyp B
MpoLIECCe MEKKYJIBTYPHOTO B3aUMOICHCTBHSI.
YK-5.3.

Braners: MeTosamu 1 HaBbIKaMH 3 exTHBHOTO
MEKKYJIbTYPHOTO B3aUMO/ICHCTBUSL.

YK-6. CriocoOeH onpeensTh U peajn30BbIBaTh
MPUOPUTETHI COOCTBEHHOM NESITENILHOCTH U CIIOCOOBI
€e COBEpIICHCTBOBAHMSI HA OCHOBE CAMOOIICHKH

YK-6.1.

3HaTh: METOIUKH CaMOOLIEHKH, CAMOKOHTPOJIS U
CaMOpPa3BUTHSI C UCIIOJIB30BAHUEM TIOJIXO0B
3II0POBbECOCPEIKCHHIS.

VK-6.2.

YMeTh: pemars 3aaqu COOCTBEHHOTO IMYHOCTHOTO U
npodeccHoOHATEHOTO Pa3BUTHSI, OMPEACIIATh U
pEaTM30BBIBATH IPUOPUTETHI COBEPIICHCTBOBAHMS
COOCTBECHHO JICATEIBHOCTH; TIPUMCHSATH METOIUKU
CaMOOIIEHKH U CAMOKOHTPOJISI; MPUMEHSITh METOIUKH,
MO3BOJISIIOIINE YIYYUIUTh U COXPAHUTh 310POBLE B
MPOLIECCE JKU3HENEATENbHOCTH.

VK-6.3.

BrnanmeTs: TEXHOMOTHAMH U HABBIKAMH yTIPABICHUS
CBO€EH MO3HABATEIILHOMN IEATEIbHOCTBIO U €€
COBEPIICHCTBOBAHUS Ha OCHOBE CAaMOOIICHKH,
CaMOKOHTPOJIS ¥ TIPUHIIMIIOB CaMO00pa30BaHus B
TeUueHUe BCEH JKU3HU, B TOM YHCIIE C UCIIOJIb30BaHUEM
3I0POBbECOEPETAIOIINX MOIXOI0B ¥ METOMHK.

3uame:

METOAUKH (pOpMUpPOBAHHS KOMaH]I; METOABI 3(p(PEKTUBHOrO PYKOBOJICTBA KOJUIEKTUBAMH;
OCHOBHBIE TEOPHH JINJEPCTBA U CTHIIM PYKOBOJCTBA;




3aKOHOMEPHOCTH U OCOOCHHOCTH COIMAJbHO-UCTOPUYECKOTO PA3BUTHUS Pa3TUYHBIX
KyJbTYp; OCOOCHHOCTH MEXKYJBTYPHOTO pa3HOOOpa3us OOIECTBA; TMpaBWia W
TEXHOIOTHH () PEKTUBHOTO MEKKYJIBTYPHOTO B3aUMOICHCTBHUS,

MCTOJUKHU CaAMOOIICHKH, CAMOKOHTPOJIA U CaMOPa3BUTHA C HCIIOJIB30BAHHUCM IIOJAXOI0B
3J10pOBbECOEPEKEHUS.

Ymems:

pa3pabatrbiBaTh IJIaH TPYMIIOBBIX U OPTaHU3ALMOHHBIX KOMMYHUKALUNA MPU MOATOTOBKE
U BBINIOJHEHUH TMPOEKTa; cHOpMYIMPOBATh 33/7a4M WiCHAM KOMAaHJbl ISl JOCTHXKEHHUS
MOCTaBJICHHOM I1e7IM; pa3padbaThIiBaTh KOMaHIHYIO CTPAaTEruio; MPUMEHSTh 3G (HEKTUBHbBIE
CTHJIN PYKOBOJCTBAa KOMaHAOMN Il JOCTHM KEHUSI IOCTABJIEHHOM 11ETIH;

MOHUMAaTh M TOJICPAHTHO BOCIPHUHUMATh MEXKYJIBTYPHOE pazHooOpaszue oOIecTsa;
aHaAJM3UPOBaTh W YUYHUTHIBaTh pa3sHOOOpa3He KyJIbTyp B IPOLECCE MEXKYJIbTYPHOTO
B3aMMOJICUCTBHS;

pemiath 3a7aud  COOCTBEHHOTO JIMYHOCTHOTO M MPO(ECCHOHATIBHOIO Pa3BUTHS,
ONpeAeNsiTh M pPeaJu30BbIBaTh MPUOPUTETHl COBEPIICHCTBOBAHUS COOCTBEHHOMN
JEATEIBHOCTH; NPUMEHATh METOAUKM CaMOOLIEHKM UM CaMOKOHTPOJIS; IPUMEHSATh
METOJUKH, TIO3BOJISIOIIME  YJIYYIIUTh UM  COXPaHUTh 370pPOBbE B  IpoLEcCce
KU3HEAESTEIbHOCTH.

Braoems:

YMEHHEM aHaU3UpOBaTh, IMPOCKTHPOBATh W OPraHU30BBIBATH  MEKIUYHOCTHBIE,
IPYNIIOBBIC W OPTraHU3al[MOHHbIE KOMMYHHMKAIIMM B KOMaHAE Ui  JOCTHIKCHHS
MOCTABJICHHOM I[€JTH; METOJaMH OPTaHHU3aIlliU M YIIPABICHUS KOJUIEKTHBOM;

METO/IaMHU M HaBbIKaMH 3 GEKTUBHOTO MEKKYJILTYPHOTO B3aUMOICHCTBUS;
TEXHOJIOTHSIMA W HaBBIKAMH YIPABJICHUS CBOEH MO3HABATEIBHON IEATEIBLHOCTHIO M €€
COBEPILICHCTBOBAHMSI HA OCHOBE CAaMOOIICHKH, CAMOKOHTPOJII ¥  IPUHIIMIIOB
caMoo0Opa3oBaHUsI B TEUCHHE BCEH JKU3HM, B TOM UHCJIE€ C HCIOJIb30BAHUEM
3I0POBbECOCPETAIONINX TTOAXO0I0B U METO/IUK.

3 KpaTkoe coaep:kaHue JUCHUNIIHHBI

Paszoen 1. Mecmo mexnuku u mexuuyecKux HayK 8 Kyabmype Yyusuiusayuu

®dunocopuss TEXHWKH, €€ TpeaMer u mpobiemHoe Tmone. dumocopusi TEXHUKH B
COBPEMEHHOM OOIIECTBE, €€ (PYHKITUH.

[Tpenmer dunocodun TEXHUKHU: TEXHHKA KaK OOBEKT M Kak AeaATesbHOCTh. duiocopus
TEXHUKU: TMpeaMeT U mnpobiemHoe mone. Tpu  acmekTa TeXHUKU:  HH)KEHEPHBIH,
aHTPOIOJIOTHUECKU M couuanbHbld. TexHuka Kkak crnenuduueckas Qopma KyJIbTypbl.
HcTopuyeckre COLMOKYJIbTYPHbIE IMPEINOCHUIKMA BBIJICICHUS] TEXHUYECKOW MpPOOJIeMaTUKU MU
¢dopmupoBanus ¢unocopun TeXHUKU: (HOPMUPOBAHME MEXAHUCTHUYECKOW KapTHHBI MHpa,
Hay4YHO-TEXHUYECKasl PEBOJIOLMS, HAYYHO-TEXHUYECKUHN IPOTrPecC U CTPEMUTEIIBHOE Pa3BUTHE
texHosioruii nociue II Muposoit BoitHsl.

Pasoen 2. Texnuxa u nayka 6 ux 63aumoomuouieHuu

TexHuka ¥ Hayka Kak CIOCOOBI CaMOpEau3alliy CYIIHOCTHBIX CHJI U BO3MOXHOCTEH
yenoBeka. Hayka m texHuka. COOTHOLIEHHWE HAayKHM M TEXHUKHU: JIMHEMHAs W HBOJIIOLUOHHAS
Mozenu. Tpu craguu pa3BUTHA B3aMMOOTHOIICHUN HAYKH M T€XHUKH. VHCTUTyLMOHAIbHAs H
KOTHUTHBHasg auddepeHunanus chep HAyKM W TEXHUKM U (OPMHPOBAHUE TEXHUYECKOH
opueHtanuu B Hayke (XVII — XVIII BB.). Hauano crueHTHdUKAIMN TEXHUKA U WHTEHCHBHOE
pa3BUTHE TEXHUKU B TMEpPUOJ MPOMBINUICHHON peBomonuu (koHen XVIII — mepBasi monoBuHa
XIX B.). CucremaTnueckuil B3aMMOOOMEH M B3aUMOBJIHMSIHHE HAayKH W TEXHUKU (BTOpas
nosoBuHa XIX — XX B.). CraHOBiI€HHME U pPa3BUTHUE TEXHUYECKMX HAYK KJIACCHYECKOTO,
HEKJIACCHUYECKOI0 U IIOCTHEKIIACCUYECKOIO TUIIOB



Bo3HUKHOBEHHE WHXEHEPUU KaK MPOPECCHH OCHOBHBIE MCTOPUUECKHE dTAlbl Pa3BUTHUS
WH)XCHEPHOW JIEITENBHOCTU. TEXHUYECKME HAyKM M METOJOJOTHS HAay4YHO-TEXHHYECKOU
NEeSTETbHOCTH.

Pa3zoen 3. Ocnosnuvle memooonozuueckue nooxoovl K NOHUMAHUIO CYUHOCIU MEXHUKU.

OcHoBHbIe (puocoCcKkre KOHIETIINN TEXHUKU. AHTPOTOJOTUYCCKHIA TOIXO/: TEXHHUKA
kak opranompoekius (O. Kamm, A. T'enmeH). DK3MCTEHIMATUCTCKUM aHanmu3 TexHUkH (M.
Xangerrep, K. fcnepce, X. Oprera-u-I'acceT). AHanM3 TEXHUYECKUX HAyK M MPOCKTHUPOBAHUS
(I1. Durensmetiep, ®@. Jleccaysp). MccnenoBanne comuanbHbBIX (QYHKIIUNA W BIUSHUN TEXHUKH,
Teopusi TEXHOKpaTuu u TexHoreHHoW nwmBmwm3aruu (K.  Ommons, JI. Mamdopa,
Opankdyprckas mkona). X. CKOIMMOBCKH: ¢unocodusi TEXHUKK Kak ¢uiiocodus yenoBeka.
Ounocodus TexHuku u uaen nuauBuayanuu JK. Cumonnona. BzaumoorHomenus ¢unocodcko-
KYJIbTYPOJIOTHYECKOTO U MHKEHEPHO-TEXHOKPATUYECKOTO HAMpaBiIeHU B (punocopuu TEXHUKU.

OcHoBHbIe TpoOIeMBbl cCOBpeMeHHON (rtocodun TeXHUKH. COIHOIOTHS U METOHOIOTHS
MPOCKTUPOBAHUS U  MHXXEHEpHOM  JesTtenbHOCTU. COOTHOIIEHHE  JIECKPUNTUBHBIX U
HOPMAaTUBHBIX TEOPUH B Hayke O KOHCTpyupoBanuu. KubepHeTHKa W MOJEIMPOBAHHE
TEXHUYECKUX CHUCTEM OTHKAa M OTBETCTBEHHOCTh MHXKEHEpA-TEXHHUKA: paclpelie]ieHue U Mepa
OTBETCTBEHHOCTH 3a TEXHOTCHHBIH d3Kojormueckwii ymep0. [lcuxocomuanbHOe BO3ICHCTBHE
TEXHUKH M ITHKA YIIPABJICHUSI.

Bricokre TEXHONOTHH, XUMHUYECKOE H3MEPEHHE W WHHOBAITMOHHBIC TOIXOJBI IS
BBITIOJIHEHHSI HAYYHO-HCCIIEIOBATEIbCKUX M OMBITHO-KOHCTpYKTOpckux pador (HUOKP) B
XUMHH U XUMHYECKOIM TEXHOJIOTUH.

OO0r111ee KOJIMYECTBO Pa3ACiioB — 3.

4 O0beM yueOHO# TUCHUIIJIMHBI

. B 3ageTHBIX B akanmem.
Bunsl yueOHoii paboThI
eIMHUIAX gacax
O0mas TPpy10eMKOCTh JAUCHUILIMHBI MO y4eOHOMY 3 108
ILUIAHY
KonTakTHasi padora - ayiuTOPHbIE 3AHATHS: 0,94 34
Jlexuuu (JIek) 0,47 17
[Tpaktnueckue 3anstus (I13) 0,47 17
CamocrositesibHasi padora (CP): 2,06 74
KoHTakTHas camocTosiTenpHas padoTa 0,2
2,06
CamocrosiTenpHast paboTa ¢ MaTePHAIOM 73,8
Bujx koHTpoJs: 3aver
B
. B actponom.
Bunet yueOHoI paboTh 3aYETHBIX
qacax
SIMHATIAX
O0mas Tpy10eMKOCTh JMCUMILUINHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHSA: 0,94 25,5
Jlexuuu (Jlek) 0,47 12,75
ITpaktnueckue 3ausatus (113) 0,47 12,75
CamocrositesibHas padora (CP): 2,06 55,5
KoHTakTHas caMoCTOsITeNIbHAsI paboTa 2,06 0,15
CamocrosiTenpHas paboTa ¢ MaTepHAIOM 55,35
Bua konTpoJisi: 3ayer

AHHOTanus padoyeil NPOrpaMMbl U CHUIITHHBI



«Cucrema noajaep:Kku npunaTus pemenuin» (51.0.05)

1 Leap AuMcHMIVIMHBI — TMPUOOPETEHWH MArUCTPAHTAMH HOBBIX, YIIyOJIeHUU
UMEIOIIMXCS 3HaHUM, YMEHUH, BIaJeHuil 1 B (HOPMUPOBAHUM KOMIIETEHIIMHA B 00JaCTH TEOpUHU
IMPUHATUA ONTHMAJIBHBIX peH_IeHI/Iﬁ B 3KOHOMHKE M HCCJIE€A0BaHUU onepaunﬁ, KOMITBIOTCPHBIX
BBIUUCIUTENIbHBIX METOJAOB M QJTOPUTMOB; IOHMMAaHHMS KOHLEMIMH U TEPCIEeKTUBHBIX
HaHpaBHeHHfI, HpeJICTaBHeHI/Iﬁ 0 COBPEMCHHBIX MOAXOOdax K OLCHKE OINTHUMAJIbHBIX peH_IeHI/Iﬁ
MHOT'OMEPHBIX 33/1a4 C TIOMOIIbI0 METOJIOB MaTEMAaTUYECKOTO MPOrpaMMHUPOBAHHUs, IPUHIIUIIOB
" aJITOPUTMOB TCOPHHU IMPUHATUA ONITUMAJIBHBIX peIHeHI/Iﬁ B DKOHOMHMKE.

2 B pe3yabraTe H3yYeHMs [IUCHMIUIMHBI oOydawummiics 10 mnporpamMmme
MAruCTPaTypbl JOJIKEH:

Obnadams CIeIyIOMUMHA KOMIICTCHIIMSMU:

Kox n HaumeHOBanue Kon v HaumMeHoBaHME MHIUKATOpa
o0mienpodeccHoHaATbHON KOMIETSHIINN JOCTHXKEHHsI 001IenpodecCnoHaTEHOM
KOMIIETEHITUN
OIIK-2. CniocobeH pa3pabaTsiBaTh OIIK-2.1.
OpPUTMHAJIbHBIE AJITOPUTMBI U IPOIPaMMHBIE | 3HATh: COBPEMEHHBIE
CpCI[CTBa, B TOM YHCJIC C UCITOJIB30BAHUEM I/IH(i)OpMaHI/IOHHOKOMMYHI/IKaHI/IOHHI)IG 158
COBpeMCHHI)IX I/IHTeJ'IJ'IeKTyaJ'IBHI)IX I/IHTGJ'IJIGKTyaJ'II)HI)IG TEXHOJIOI'NH,
TEXHOJIOTHUM, I PEIICHUS UHCTPYMEHTAJIBHBIE CPEJIbl, TPOrPAMMHO-
npoeCCHOHANIBHBIX 3a7a4 TeXHUYECKHE TIATHOPMBI TSI pEIIeHUs
po)eCCUOHAIIBHBIX 3a71a4.
OIIK-2.2.

YMeTb: 000CHOBBIBATH BHIOOP COBPEMEHHBIX
MH(POPMALMOHHO-KOMMYHUKAITUOHHBIX U
MHTEJUIEKTYaJIbHBIX TEXHOJIOTHH,
pa3pabaTsiBaTh OPUTHHAIBHEBIE
IIPOTPaMMHBIE CPEICTBA IJI PELIEHUS
pohecCHOHANBHBIX 3ajau.

OIIK-2.3.

HmeTp HaBBIKM: pa3pabOTKU OPUTHHATIBHBIX
MIPOTPAMMHBIX CPEJICTB, B TOM YHCIIE C
HCTIONIb30BAHNEM COBPEMEHHBIX
nH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX U
MHTEIJICKTYaJIbHBIX TEXHOJIOTHH, JUIS
penieHus npoecCHOHATBHBIX 33/1a4.

3nams:

- O00BeKTHl, TMpeAMEeThl, LN, 3aJadd; HaNpaBICHUS, OCHOBHBIC TOHATHS,
MaTeMaTUYeCKHUI amnmapar, MOJIEIH, METOIbI, dTAlbl MPOIEcca MPUHATHS PEIICHHUS] U OCHOBBI
METOA0JIOTUN TEOPUH MPUHSITHS ONTUMAJIbHBIX PELICHUN B 3KOHOMHKE, B TOM YHUCIIE B YCIOBHUAX
HEONPEICTICHHOCTH, CJIOKHOM W TPOTUBOPEUYMBOM HH(POPMAIMHM, B YCIOBUSIX pPHUCKA WU
KOH(JINKTA;

- OCHOBHbIE OCOOEHHOCTH MaTeMaTHYeCKHX MOJeJIed U METOJOB COBPEMEHHOU TEOpUU
MIPUHSTUS PELLICHUI;

- TEHJEHIIMU W TIEPCIICKTUBHI Pa3BUTHUS COBPEMEHHBIX MPHUHIIMIIOB MaTEMAaTHYECKHX
METOJOB MPUHATHS ONITUMAJIbHBIX PEUICHUN B SKOHOMUKE.

Ymemn:

- ¢dopMynupoBaTh MOCTAHOBKY 3a/ladydl BbIOOpa ONTHUMAILHOTO MPHUHATUS Haubolee
palMOHAIBHOTO PEIICHUS B TEPMHUHAX MATEMATHYECKOTO MPOTPAMMHUPOBAHUS, SKOHOMHKO-
MaTeMaTUYeCKUX METOJOB W TEOPUU MPUHATHUS PEUICHUH, I0JIb30BAThCSI COBPEMEHHOM
CIIELIMAIIBHOM JINTEPATYPOH;

- BBIOMpATh 3P (EKTUBHBIE MO U METOABI JJIsl PELICHUS MPUKIAAHBIX 3a/1a4;



- 00OCHOBAaHHO NPUMCHATH HU3YYCHHBIC MCTOABI TCOpPUHU TIPHUHATHA ONTHUMAJIBHBIX
peHIeHHfI npu PpCeHICHHUUN IMPAKTUYCCKUX 3adad C HCIOJb30BaAHUCM KOMIIJIEKCHOM METOJHUKH
9KOHOMHKO-MATEMATHYCCKUX MCTOJ0B U TCOPUU NMPUHATHUA ONITUMAJIbHBIX peHIeHI/Iﬁ.

Bnaoemy:
- MaTeMaTHYeCKHUM ammaparoM Ui pPEUIeHUs 3aJady MHOTOMEPHOM ONTHMH3aLUU B
o0acTy MPUHATHS PEIICHUH;
- HaBBIKAMU TTOCTAHOBKH 33Jauy, aJITOPUTMU3ALUHU U MIPOTPAaMMHUPOBAHUS MIPU PELICHUU
3a7a4 C HCIOJIB30BAHUEM JKOHOMHKO-MAaTEeMaTHYECKUX METO/OB, METOJOB MAaTeMaTHYECKOTO
IPOrPaMMHUPOBAHUS U aJITOPUTMOB TEOPHH MPUHATHS ONTUMAIBHBIX PELICHUS.

3 Kpartkoe conep:kaHue M CIHUIIIHHbI

Bseoenue

Hemn wm 3amaum kypca. CrpykTypa wusnaraemoro Marepuana. llonarue mnpenmera
nuccnenoBanuil. Mcrtopuss pa3BUTHS HaydYHOM TEOPHUHM HCCIEAOBAaHUSA ONEPALMM W TEOPUHU
IIPUHATHS PEILICHUN.

Pa3zoen 1. Beeoenue 6 meopuro npunamus peuteHuil

CoBpeMEHHBIN 3Tall pa3BUTHs TEOPUN NPUHATUSA PELICHUM W HCCIEI0BaHMs ONEpanuii
CucteMHBI NMOAXOJ NPU NPUHATHU peleHui. COBPEMEHHBIE METOJBl NMPUHATHS PELICHUM.
ITpobnema ropu30HTa MIIAHUPOBAHUSL.

MexXaUCIUIUIMHAPHBIA ~ XapakTep TEOpUM MPHUHATHS PEHICHUW M HUCCIEIOBaHUS
onepauuu.

OcHOBHbBIE XapaKTEPUCTUKU U MOHATUS TEOPUHU NMPUHATHUS pelieHuil. 3agauu BeIOOpa U
NIPUHATHA ONTUMaJIbHOTO pemeHus. [IpuHnun onrtumansHOCTH. AubTepHatuBbl. Kputepumu.
[IIkaJbl OLIEHOK MO KPUTEPHUSIM.

Ponu nmrozeit B poriecce NpUHATHS PELLICHUMN.

Knaccudukanus 3amau npusatus pemeHuil. Knmaccudukanus  MeTONOB NPUHATHUS
peuienuil. [IpuHsATHE pELIEHUH B YCIOBUAX OINPEACIICHHOCTH U HEONIpeneleHHOCTH. Pelienue,
ONpENEIEHHOCTh, PHUCK, HEONPEACICHHOCTh. OIIEHKa MHOTOKPUTEpPHAIbHBIX aJbTECPHATHB.
Knaccudukarus 3a1a4 1 XapakTepHble YepThl IPUHATUS PELICHUN B YCIOBHUAX OINPEACIIEHHOCTH
Y HEONPEJIETICHHOCTH.

[locraHoBka 3ajmau nans NPUHATHS —~ ONTHUMalbHBIX pemeHui. [lpoumecc npuHATHA
peuieHuii. TunoBkle 3a1a4 NPUHATHS pelIeHUH. SI3bIKN onucaHus BeIOOpa.

KoHuenmus KOMIBIOTEPHON MOANEPKKM NPUHATUSA pEIIeHHH. YenoBeKO-MalllMHHBIE
npoueaypsl. CoBpeMeHHBIE HAIllPaBIICHUS Pa3BUTHS UEIOBEKO-MAIIMHHBIX CUCTEM BBIOOpA.

OcCHOBHBIE TIOHSATHS U OCOOEHHOCTH MCCIIEJJOBAHUS OIEpalUil U TEOPUU NPUHATHA
penieHuil. DTanbl ONEPALMOHHOIO MpoekTa. Kpurepuil onTMMalbHOCTH NPH HMCCIECIOBAHUU
omneparuii (MO). Buasl marematndeckux moaeneit MO. Knaccel Tunmunbix 3amau MO.

OKOHOMHKO-MAaTeMaTU4EeCKUE  MOJENHM  3aJad4  JIMHEWHOrO0  IPOrpaMMHUPOBAHMSL.
MatemaTuueckue MOJIENH TUITMYHBIX 3a/1a4 UCCIIEI0BAHUS OIIEpaLii.

Pazoen 2. Knaccuueckas meopusi onmumuszayuu - meopemuyeckds —OCHO8A
0emepMUHUPOBAHHBIX MEMOO08 NPUHAMUSL ONMUMATILHBIX PeUleHUl

2.1. Mopenu 1 METO/1bI MOUCKA JIOKAJIbHO-ONTUMAJIBHBIX PELIEHUH ITPU OJJHOM KpUTEpUN

OOmass MOCTaHOBKAa  3a7laud  MaTeMaTHYeCKOro  IMPOTrpaMMHMPOBAHUS — PELICHUS
HSKOHOMHMKO-MaTeMaTHYECKUX 3a7ad  BblOopa. OOLIMe NPUHIMIBI [OCTPOCHHUS METO/I0B
JokanbHOM ontumuzanuu. CTpyKTypa METOAOB IOMCKa JIOKAJIbHOTO MHUHUMYMa (DYHKIHH.
Knaccugukarus MeTo10B JJOKaJIbHOTO TIOMCKA.

2.2. Kimaccnyeckue 1eTepMUHAPOBAHHBIE METOJIbI MATEMAaTUYECKOTO MPOTPaMMHUPOBAHUS

MHOTOMEPHOM JIOKAJIbHOM ONTUMHU3ALUU
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OcCHOBHbBIE TIOHATHS, IOJOKEHUS, ONPENECIECHUS M TEPMHUHOJIOTHA. XapaKTepUCTHKa
JIETEPMUHUPOBAHHBIX MPSIMBIX METOJOB IOWCKA, MpeuMyliecTBa U HepocTaTku. OCOOEHHOCTH
peanbHBIX AKOHOMHUYECKMX 3afad. OOnacTH NMpUMEHEHHs W o0Ilas XapaKTepUCTUKa 33134
MHOT'OMEPHOM JIOKAJTBHON ONTUMHU3ALIHH.

2.3. Mopenu IMHERHOTO TPOrPaMMUPOBAHUS

O6mas 3anava nuHeitHoro nporpamMupoBanus (JIIT). OcHOBHBIE MOHSTHSA, MOJIOKEHHUS,
ompenencHuss U TepMuHosorus.  POpMyIMpOBKa  OCHOBHOM  3aJayd  JIMHEHMHOIO
nporpammupoBanus. [Ipumeps! 3agad JTUHEWHOrO nporpaMMupoBaHus. PopMbl 3anucH 3a1a4
JMHEHHOTO MPOTrPaMMHUPOBAHMS U CIIOCOOBI MpHBeleHHs K HUM. KaHoHudeckas ¢opma 3amau
JIIT. CrannmaptHas ¢opma 3amaum JIII. ['eomeTprdueckoe mpeacTaBieHHE 3aJadd JTUHEHHOTO
nporpamMmmupoBanus. CpolictBa 3amau JIII. BeigeneHne BepmIMH JOIMyCTHMOIO MHOKECTBA.
Mertonb! pemenus 3agayq JII1.

CuMinekc-MeTo ], pelieHus 3ajJad JIMHEHHOrO NpOrpaMMHpPOBaHUsS. XapaKTepUCTHKA
Metona. OmpeneneHne MEepBOHAYAIBHOIO JIOMYCTUMOro Oa3ucHOro pemieHus. I[IpusHak
ontuMmanbHOCTH. [lepexoq oT oxHoro Oa3ucHOro peuieHus K japyromy. Ilpusnak
ontuManbHOCTH. OCHOBHBIE ATAlbl U AITOPUTM CUMILIEKC-MeToAa. CUMILIEKCHBIE TaOJINLIbI.

JBoiictBeHHOCTh 3a7au JIII. DxoHOMHUECKass MHTEpIIpEeTalusl IBOMCTBEHHON 3a71auul 00
HCIIOJIb30BAaHNN pecypcoB. Teopemsl TBOMCTBEHHOCTH. COOTHOLIEHHE MEXKIY ONTHMAJIbHBIMU
pelIeHnsIMA  OpsIMOM M JBOMCTBEHHOM  3adaud. OKOHOMHYECKAass  MHTEpIpeTanus
JIBOMCTBEHHOCTH. JIBOMCTBEHHBIM CUMILIECKC-METO]I.

2.4. TpancniopTHbIEe 3a1ayu

Metons! pemienust TpancnopTHeIx 3a1a4 (T3). [locranoBka 3aaun U cTpaTerus peleHus
T3. MeToapl Hax0XAE€HNS Ha4aJIbHOTO OIOPHOIO IUIaHA MEPEBO30K. MTepaliMOHHBIN anroputM
pewmenust T3. MeToapl TOTEHIIUATIOB, CEBEPO-3aMaJHOr0 yIjia, MUHUMAIbHON CTOMMOCTH, METOJ
@orens. TpancnopTHas 3a7a4da ¢ IPOMEKYTOYHBIMU ITyHKTAMH.

2.5. 3a1aum NENOYUCIEHHOTO JINHEWHOTO MMPOrpaMMHUPOBAHUS

Meroasl  pemieHMs  3aga4 LECJIOYMCICHHOIO  JIMHEHHOTO  LEJIOYUCICHHOIO
nporpammupoBanus (3LUJIIT). [Ipumeps! nenouucieHHbIX sKOHOMUYeckuX 3anad. [loctanoBka
3agaun 3LJIIL. MeTons! pemenus: Mmetoq I'omopu, METO1 BETBEH U TPaHMUII.

2.6. Mozienu HENMMHENHOTO MPOrPaMMHUPOBAHHUS

[loctaHOBKa 3ajau HEIMHEHHOTO INPOrPaMMHPOBAHUSA. DKCTpeMajbHble 3afauu 0e3
orpannyeHuil. Heobxonumele u JoCcTaTOYHBIE YCIOBHS CYIIECTBOBAHHUS SKCTPEMyMa.

3amauy Ha DKCTPEMYM IpU HAJIWYMM OrpaHudeHuid. OTpaHUuYEHUs B BUJIE PaBEHCTB.
HeoOxonumple M J0CTaTOYHBIE YCIIOBUSI CYIIECTBOBAHUS YCIOBHOTO JKCTpeMmyMma. Teopus
MHouTenen Jlarpanka u ee npuinoxenue. 3agada Jlarpanxka.

XapakTtepucThka 3aJad. OJKOHOMHYECKAass M TEOMETpUYEeCKas  HHTEpPHpeTaIus
HEJIMHENHOT0 IIPOrPAMMUPOBAHMUS.

O} dexTuBHBIE aNTOPUTMBI OJHOMEPHOTO NIorcka. KBajpaTiuuHoe nporpaMMupoBaHHeE.

MHoromMepHsbIii MOUCK 6€3yCI0BHOIO MUHMMYMa. Metonbl "cirycka'. MeToisl HyJIeBOro,
IIEPBOT0 ¥ BTOPOIO MOPsiAKa. MeTo bl CIIy4ailHOTr0 MONCKa MHOTOMEPHOTO 3KCTPEMYMA.

VYcnoBHBINM 3KeTpeMyM. [IpUHIUIIBI TOCTPOCHUS YUCIECHHBIX METOJOB ITIOMCKA YCIOBHOIO
skcTpeMyMa. OCHOBHBIE YHCIIEHHBIE METOJIbI IMOMCKA MHOIOMEPHOTO JIOKAIBHOIO DKCTpEMyMa
IIPY HAJIMYUU OTPAHUYECHUI.

2.7. JlerepMuHupOBaHHAas MOJIeb TMHAMU4ecKoro rnporpaMmmupoBanus (11)

[locranoBka 3amaum JII. OcHOBHBIE MOHATHA. PexyppeHTHas Nnpupoaa BBIYMCICHUN B
JI1. MaTtematudeckoe onucanue, GyHKIMOHaTbHOE ypaBHeHHEe bennmvana. OO6rmmas mpouenypa u
QITOPUTM pPEIICHUS METOJOM JUHAMMUYECKOTO MPOTrpaMMHpPOBAHUS. DKOHOMUYECKHE 3a/ayd,
pemaembie metooM [I1.

Pasoen 3. Ocnoenvie mamemamuueckue Mmemoovl NPUHAMUS DeuleHUll 8 YCI08UAX
onpedenenHocmu u HeonpeoeieHnocmu. MHo2oKpumepuanbHas onmumusayus
3.1. MHOroKpuTepHalIbHbIE 33/1a4l MPUHATUS ONITUMAJIbHBIX PEIIeHUN



MHorokpuTepuaibHble 3a1a4i. [IpuMepbl MHOTOKpUTEpHAIEHOCTH B 3KOHOMUKe. Oo1ime
CBEICHU O  MHOTOKPUTEpHAIBHBIX  3agadax  onrtuMusanuu. [locraHoBka  3amaum
MHOTOKPUTEPHATIBHON (BEKTOpHON) onTuMu3anuu. JlokaneHble (4acTHble) KpuTepuu. O0nacTh
pabotocriocooHocTi.  KputepmambHoe  mpoctpaHcTtBo.  [IpobOnembr  pemieHuss  3aaad
MHOTOKpUTEpHAIbHON onTumu3auuu. HecpaBHuMoOCTs pemieHuii. HopMamusauus KpuUTepHUEB.
VYuér npuopurera KputepueB. OCHOBHBIEC HAIPABICHUS METOJOB PELICHHs 33]1a4 BEKTOPHOMU
ONTUMU3ALUN.

[Toctpoenne muoxkectBa I[lapero. MuoxecTtBo OmkBopra-Ilapero. OnTumanbHOCTH U
OTHOLIEHUE AOMHMHMpoBaHMs 1O Ilapero. PemeHus nomMuHHMpyemble U HEJOMHUHHUPYEMBIE.
O6mactp cornacus. Komnpomucchas kpuBas (¢bpont [Tapeto).

Meroasl CyKE€HMs IapeTO-ONTHUMAJIBHBIX peleHud. MeToasl 3aMeHbl BEKTOPHOIO
KpuTepus cKalsipHbIM KputepueMm. @opmansHoe onpenenenne 0000meEHHOro kputepus. [lapabie
CPaBHEHHUsl QJIbTEPHATUB M0 KaXXJOMY W3 KpHUTEepHEB. PaHXMpOBaHME YACTHBIX KPUTEPHEB.
Brei6op Haumbonee mnpennouTuTeNbHOM anbTepHaTHBBL Illkanbl W3MEpeHHs NpeanoyYTeHHM
pemieHnid.  I[IpoGneMbl M CIIOKHOCTH HOCTPOCHHS OOOOIIEHHOTO KPUTEPHs IS BEKTOPHBIX
3a/a4  ONTUMU3ALMM. AJJUTHBHBIA W MYJbTUIUIMKATUBHBIM KPUTEPUH ONTHUMAIBHOCTH.
MakcuMUHHas CBEPTKA.

Merton B3BEIIEHHON CyMMBI YaCTHBIX KpuTepueB. Meron "uaeanbHON" TOUKH.

Meroasl MOCIENOBATEIBHOM ONTUMHU3alMUA. MeTox 1OoCIeq0BaTEeNbHbIX YCTYIIOK.
Jlexcukorpaduueckuii kputepuit. Meroa TIaBHOTO KpuTepws. MeTon paBeHCTBAa YaCTHBIX
KPUTEPUEB.

MeTtonbl OLEHKHM M CpPaBHEHHS MHOTOKPDUTEPHAIBHBIX QIbTEPHATHB B YCIOBMSIX
ompeneneHHocTu. Muorokputepuanbtas teopus nojiesHoctd (MAUT). Meronst ELECTRE
PaHXUPOBAHMS MHOTOKPUTEPHAIBHBIX abTepHaTB. OcHOBHBIE ATanbl B MeToax ELECTRE.

[Ikana usmepenns npeanouteHuil pemennii Caatu. [logxon aHaIUTHYECKOW MEPAPXUH.
OcHoBHble 3Tanbl nonaxona. Mepapxum u mnpuoputeTsl. Meton ananmuza uepapxuii (MAN).
Iloctpoenune nepapxun "Lenp — KpUTEPUN - allbTEpPHATUBBI". COrIIaCcOBAaHHOCTh MEPAPXUU.

3.2. OcCHOBHBIE MaTE€MaTU4YECKHE€ METOJbl B YCJIOBHUSAX HEONPEACICHHOCTH, PHUCKa,
KOH(JINKTA

[IpuHsATHE pemeHnii B YCIOBUSAX HEONPEICICHHOCTH. XapaKTepUCTHKa BUIOB
HEONPEAEICHHOCTH. [IpUHIUNBI ONTUMAIBHOCTH, MOJENH, I[PaBWJIA M METOAbl IIPUHATHUS
ONTHMAJIBHBIX PEIICHUA B YCIOBUAX HeompeneiaeHHOCTH uHbopmarmu. Kpurtepmit Jlammaca,
kputepuii CaBuipka, kputepuil ['ypBunla, MUHUMAakcHbIA Kputepuil. IloHsATne o pemeHuun B
YCJIOBUSIX PUCKA.

3.3. DneMeHnTh! Teopuu Urp. UrpoBble METO/IBI B TEOPUH NIPUHSITHS PELLICHUIN

[locraHoBka 3ajauu, OCHOBHBIE IOHSTHS, OMNPEICIICHUS TEOPUU WP, KiacCHUpUKaLus
UTPOBBIX 3aJa4, OCHOBHBbIE MeTonbl. lIlmarexnass matpuna. HukHAS U BEpXHsS LIEHA UIPHI.
OnTuManpHOE pElIEHHWE WIPbl JBYX JIMIl C HYJIEBOM CyMmMMoOW. PemieHne urp B CMEIIaHHBIX
crparerusx. lIpusegenne MaTpUUHON UTPHI K 3a1a4€ JIMHEWHOTO IPOrPaMMUPOBAHUS.

3.4. CoBpeMeHHbBIE CLIOCOOBI M CPEACTBA MPUHSITUS PEIICHUN

CoBpeMeHHbIe CIOCOOBI U CPEJCTBA MPUHATHS pelieHui. YenoBeKo-MalIMHHbIE CIIOCOOBI
NPUHATHSA peleHui. PexomeHnanuu 1o BbIOOPY METOAOB, MCIOJIB3YEMbIX MJSl MPUHSITHS
ONTUMAJIbHBIX PEIICHUN

OO01ee KOJIMYECTBO Pa3eos - 3.

4 O0beM yueOHO# JUCUMIITIHHbI

O6bvem
Bun yueOHO# paboThI B B akazem.
3a4€THBIX yacax
€AMHULIAX
O0mas TpyA0eMKOCTb JUCHHUILINHBI 110 Y4e0HOMY IIaHY 4 144
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 51




Jlexuuu (JIek.) 0,47 17
[Ipaktnueckue 3anstus (I13) 0,95 34
CamocrositesibHas padora (CP): 1,58 57
PacuérHo-rpaduueckue paboThI 1,11 40
CamocTosiTeTbHOE U3yUYEeHHUE Pa3/IeNIOB JUCIIUILUIMHBI 0,47 17
JK3aMeH 1 36
KonTakTHas paboTa — MpOMEKYTOYHAS aTTECTALUS 0.4
[ToaroroBka k sK3aMeHY ! 35.6
Bunx koHTpOJIS: YK3aMeH
O6bem
Bun yuebHoit paGoThl B B actp.
3a4€THBIX yacax
SIMHATIAX
OO0mas Tpy10eMKOCTb JTUCIUILIAHBI 110 Y4eOHOMY IIAHY 4 108
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 1,42 38,25
Jlexuuu (JIek.) 0,47 12,75
[Tpaktnueckue 3anstus (I13) 0,95 25,5
CamocrositenbHas padora (CP): 1,58 42,75
Pacuérno-rpaduueckue paboTh 1,11 30
CamocrosiTenbHOE U3yUYEeHHUE Pa3/IeTIOB JUCIIUILIMHBI 0,47 12,75
JK3aMeH 1 27
KonTakTHas paboTa — MPOMEKYTOYHAS aTTECTALUS 0.15
[ToaroroBka k sK3aMeHY ! 26.85
Bua kouTpoJsi: yK3aMeH

AHHOTanus padoyell NporpaMMbl JMCHHIIIHHbI
«Monesm nHGpOpMANMOHHBIX Npoueccos u cucrem» (51.0.06)

1 Heab AMCHUIUVIMHBI — W3yYE€HHE COBPEMEHHBIX MpoOieM B obOiacTu
MH(POPMALIMOHHBIX MTPOLECCOB U TEXHOJOTHH 1 OCBOCHHE OCHOBHBIX METOJIOB UX HUCCIIEOBAHUS
U MOJCIIMPOBAHUAA.

2 B pe3yabraTre uU3yYeHHs] MCHMILUIMHBI O0y4YalIIMiicsi 1O NporpaMmme
MATHCTPATYyPbI A0JKEeH:

Obnadams CIeNyIONMMUA KOMIIETCHIIMSIMU:

Kon u HaumeHoBanue Kox n HanMeHOBaHue MHIMKATOpPA
oOuienpogeccuoHanbHON KOMIETEHLINN JOCTHKEHUsI 0011enpodeccnoHanbHOM
KOMIIETEHINH
OIIK-4. Cnocoben npumMeHsTh Ha npaktuke | OIIK-4.1.
HOBbIE€ HAay4YHbI€ MPUHIIMIIBI U METO/IbI 3HaTh: HOBbIE HAYYHbIE IPUHLIUIIBI U METO/IbI
HCCIEeN0BaHUI HUCCIIEIOBAHUHN.
OIIK-4.2.

VYMeTh: IIPUMCHSTDH Ha MMPAKTHUKE HOBBIC
HAYYHBIC IIPUHIUIIBEI 1 MCTOJbI




HCCIIEA0BaHUMN.

OIIK-4.3.

NMeTh HaBBIKH: IMPUMCHCHHA HOBBIX
HAayYYHBIX IPUHIOUIIOB U METOI0B
HCCIICOOBAaHUSA IJIA pCUIICHUA
podecCHOHATBHBIX 3a]ay.

OIIK-7. CnocoGen pa3pabarbiBaTh U OIIK-7.1.
MMPUMCHATb MAaTCMAaTUUICCKHUEC MOICIIN 3HaTh: MMPUHIHUIIEI TOCTPOCHUS
IPOLIECCOB M OOBEKTOB NPU PEIICHUH 3314 | MAaTeMaTHYEeCKUX MOJIENIEH MPOIECCOB U
aHaJM3a U CHHTE3a PACIIPEICIICHHBIX 00BEKTOB NPH PEIICHUY 3314 aHAIHn3a U
I/IH(l)OpMaIII/IOHHI)IX CHUCTEM U CUCTEM CHUHTC3a paclpeaCIICHHBIX HH(bOpMaHI/IOHHBIX
MOAACPKKHU MPUHATHUA peIHeHI/Iﬁ CHUCTEM U CUCTEM MOAACPIKKHU IMPUHATUA
peLIECHUI.
OIIK-7.2.

VYMeTb: pa3pabaTelBaTh U MPUMEHATH
MaTEMaTHYECKUE MOJIEIH MPOLIECCOB U
00BEKTOB MPH PEIICHUH 3a]1a4 aHAIN3a U
CHHTE3a pacipeaeIeHHbIX HHPOPMAIITMOHHBIX
CHUCTCM U CUCTEM MOAACPIKKHU IIPUHATUA
peLieHui.

OIIK-7.3.

NmMeTs HaBBIKH: MOCTPOCHUA MATEMATUUICCKHU
MOJEJIEH IS pealu3alyy yCIEIHOTO
(YHKIIMOHUPOBAHUS pacpe/elIeHHbIX
MH(POPMALIMOHHBIX CUCTEM U CUCTEM
HMOJJEPKKH IPUHSTHSL PELICHUN.

3uams:
- COBPEMEHHBIE METOJIbl UCCIIEIOBAHUS MH(POPMAIIMOHHBIX CHCTEM;
METO/JTBI aHAJIHM3a ¥ CUHTE3a WH()OPMAIIMOHHBIX CUCTEM;
- THUIBI MaTEMaTHYECKUX MoJeNel HH(OPMALIMOHHBIX CUCTEM;
- CXEMY M METOJIOJIOTHIO MPOBEACHUS BEIUUCIUTEIHLHOTO IKCIIEPUMEHTA;
- METOJIbl MapaMeTPUYECKOTO aHaTN3a;
- METOJIbI MOCTPOCHUS (Pa30BBIX M MAPAMETPUICCKUX MTOPTPETOB CUCTEM;
- METOJIbI MPOJIOJKEHUS TI0 TapaMeTpy;
- METOJbI TMOCTPOCHUS MHKPOCKOIHMYECKHX CTOXACTHMUECKUX MOJENIEeH W aJIrOpUTMbI
Momnrte-Kapio.

Ymems:

- TPUMEHATH COBPEMEHHBIC METOABl CHCTEMHOTO aHaimm3a K WHHOPMAIMOHHBIM
MpoIeCcCcaM M TEXHOJIOTHSIM;

- IPOBOJIUTH UCCIICOBAHUS XapPAKTEPUCTHK KOMIIOHCHTOB U MH(POPMAITMOHHBIX CUCTEM B
IIEJIOM;

- pa3pabaThIBaTh MaTeMaTHYECKHE MOJSIH MH()OPMAIMOHHBIX CUCTEM U MPOBOJHUTH HX
MapaMeTpUUECKUN aHaIu3;

- HAXOJHUTh O0JIACTH MAapPaMETPOB C Pa3HBIM THIIOM JTUHAMHYECKOTO MOBEACHUS (00JIaCTH
YCTOWYMBOCTH U HEYCTOMYHUBOCTH, 00JIACTH CYIIECTBOBAHUS PA3IUYHBIX HEIIMHCHHBIX SBJICHUN);

- YMEThb CTPOUTHh MHUKPOCKONMMYECKHE PEIIETOYHbIE MOJEIW M pPEATU30BBIBATH UX Ha
KOMIIBIOTEPE C TOMOIIIBI0 aropuTMOB MoHTe-Kapiio.

Braoemy:



- METOJJaMM aHaJIu3a ¥ CUHTE3a HH(OPMAIIMOHHBIX CHCTEM;

- METO/IaMHU pa3pabOTKH MaTeMaTUYeCKUX MojeNiell HHPOPMAIIMOHHBIX CUCTEM;

- METOJIaMH [1apaMEeTPUUECKOr0 aHaIN3a U AJITOPUTMAMU IIPOJOJDKEHUS 10 [apaMeTpy;

- METO/IaMHU MOCTPOEHHUS (PA30BBIX U MAPAMETPHUUECKUX OPTPETOB CUCTEM;

- METOJIaMU TIOCTPOEHUS MMHUTALMOHHBIX Mojened u MeronamMu Monte-Kapino mist ux
pealn3anyy.

3 Kpartkoe cogep:xanne TUCUMILIIHHbI
Pa3zoen 1. Memoow uccredosanus uH@PopMayuoOHHbIX cucmem

1.1. MUadopmarimoHHbIe CHCTEMBI.

Knaccel, Buabl U THIBl MHPOPMALMOHHBIX cucTeM. CioxHble cucteMbl. CBoicTBa U
CTPYKTYypa CJIOXHBIX cucTeM. OCHOBHbIE MPUHIMIIBI U 3aKOHOMEPHOCTH (YHKIIMOHUPOBAHUS U
Pa3BUTHUSA CIIOXKHBIX CUCTEM.

1.2. MaremaTndueckoe MOJIEIUPOBAHUE W  BBIYMCIUTENBHBIA OSKCIEPUMEHT Kak
COBPEMEHHBIE METO/IbI TIO3HAHUS.

MeTtoapl ucclieJoBaHUS CJIOXKHBIX CHCTEM. MareMaTuyeckoe MOJEIUPOBAaHUE Kak
MHCTPYMEHT MO3HAaHUS U A3BIK MEKIUCLMILIMHAPHBIX HccienoBaHuil. CxemMa M METO0JIOTHS
BBIUHCIUTEIBFHOTO SKCIIEPUMEHTA.

1.3. Knaccugukanust MaTeMaTH4eCKUX MOJIEICH.

YpoBHU onucaHusi GUINKO-XUMHUYECKUX MPOLECCOB. THIBI MaTeMAaTUYECKUX MoOjeNel u
METOJIbl UX MCCIIEI0BAHUS.

Paszoen 2. Makpockonuueckue mooenu. MemoObl hapamempuieckozo aHaiu3a

2.1. ITapameTprueckre NOPTPETHI MOAEIIEH.

3aBUCHUMOCTh OT IapaMeTpoB. BHyTpeHHME, BHEUIHME M IOATOHOYHBIE IApaMeTpBhl.
[TapameTpudeckuii TOPTPET CUCTEMBL. DTalbl TAPAMETPUUECKOTO aHAJIN3a.

2.2. MHOX€CTBEHHOCTb CTAllMOHAPHBIX COCTOSIHUM. JINHMS KpaTHOCTH.
MHOKECTBEHHOCTh CTallMOHAPHBIX COCTOSIHUM, ructepesuc. [locTpoeHne JIMHUM KpaTHOCTH Ha
IUIOCKOCTH JIBYX MapaMeTpoB. MeToauKa Moucka o0sacTeld MHOKECTBEHHOCTH CTAIl[MOHAPHBIX
COCTOSTHMH.

2.3. ABTokonebaHus, pernakcallmoHHbIe Kosebanus. JInHus HeHTpanbHOCTH.
ABrokonebanus. HeoOxonumble ycioBUs BO3HMKHOBEHMsI KosiebaHuil. Iloctpoenue muHUM
HEUTpaTbHOCTH Ha TUIOCKOCTH JIBYX MapamMeTpoB. PenakcaiioHHbie KojeOanus. MeToab! moucka
aBTOKOJIEOAHUH B cucTeMax. Moienu aBTOKoJIe0aTeNbHbBIX CUCTEM.

2.4. YnucneHHbIe aITOPUTMBI IPOJOJDKEHUS 110 TapaMeTpy.
UucneHHble  METOAbl  MPOJOJDKEHHS ~ O  [apaMeTpy  CTAllMOHAPHBIX  PEIICHUM.
OnHomapaMeTpuyecKuii MW AByXMapaMeTpuueckuid  aHanu3. @DYHKIUS  IMOCJIeI0BAHMUS.
[Iponomxkenue no napameTpy NEPUOJIUYECKUX PEIICHUM.
Pa3zoen 3. Pacnpedenennvie mooenu, cucmemvbl muna peaxyus-oug@ysusi

3.1. CtanmoHapHbIe JUCCUTIATUBHBIEC CTPYKTYPHI.
CrarnmoHapHbIe JIUCCUTIATUBHBIC CTPYKTYphl, oudypkarus Teropunra. HeoOXoaumeie yCiIoBHS
BO3HMKHOBEHHU CTPYKTyp ThropuHra. Meronbl noucka cTpykryp Trropunra B mozemnsax. Moaens
OproceruaTopa u JApyrue.

3.2. Bonnsl nepekitoueHusi, uiu GpoHThI, B OMCTa0MIIbHOI cpejie.
Bonubl nepexmouenusi, uinu QpoHThl. Mogaens Kosnmoroposa, Ilerposckoro, IluckyHosa.
ABTOMO/IENIbHOE pellieHre THMa Oeryieil BoiHbl. AHanuTHUecKkoe pemeHue. CKOpoCTh BOJHBI U
HanpasyieHue. MeToauka nmovcka BOJIH MEPEKIIOUEHUsT B MOJEISX, ONpeeIeHUE HalpaBiIeHUE
MEPEKITFOUCHUS.

3.3. VYenuHeHHble Oerymme BOJIHBI, WIH HWMIYJIbChl, B BO30YIUMOW cpene.
[IpoctpancTBeHHO-BpeMeHHOH xaoc (IIBX).



Turbl akTUBHBIX CpeJll U UX MaTeMaTU4YecKoe OMHCcaHue. Y eMHEHHbIe Oerylye BOJIHbI B
B030yIMMBIX cpeaax. OCHOBHBIE 3JIEMEHTBHl YEIUHEHHOro wummyibca. dopma uMIyIbca.
Metoarka OMCKa YeAUHEHHBIX UMITYJIbCOB B Mojensix. IIBX B Bo30yaumoii cpene. Cuenapuii
@eifrendbayma nepexona ot umnyisca k [IBX. IlpocTpaHcTBeHHO-BpeMeHHbIE AMArpaMMBl,
Meroas! aHanu3a [IBX.

3.4. CiupayibHbI€ BOJIHBI.

OCHOBHBIE 3JIEMEHTHI CIUPATBbHON BOJHBI. [IpuONMKEHHBIE METO/bI ONUCAaHMS CIHPATBHBIX
BOJH. Meanp. MeToinka NoCTpOEHMs CHUPAIBHBIX BOJIH HA IPUMEPE U3BECTHBIX MOJEIEH.

Pa3zoen 4. Muxpockonuueckue cmoxacmuueckue mooenu

4.1. MapkoBcKkue ciTy4aiHbIe IPOLIECCHI.

Croxactuueckue nporneccsl. Cinydalinple yncia. BepostHocTHbIe Moaenn. MapKoBckue
ciy4aiinbie coobiTus. Cucrema Koiamoroposa.

4.2. Anroputmel MonTe-Kapio.

AJNTOPUTMBI CTOXaCTHUECKOTO MOJEIUPOBAHUS: METOJ] OTKA3a, METOJl YaCTUYHBIX CyMM,
KUHETUYECKUWA METOJ, JWHAMHUYECKMA MeToAd MW Jp. TOYHOCTh W JOCTOBEPHOCTH
CTOXaCTUYECKOT'O MOJIEITUPOBAHHUS.

4.3. PemieTo4HbIE MUKPOCKOMTMYECKHE MOJEIN IT'€TEPOr€HHBIX KATATUTHYECKUX PEAKIUH.

Mopenb MHOTOKOMIOHEHTHOT'O PEIIETOYHOro raza. Mojend MOBEpPXHOCTEH, MOJeNu
aJICOPOITMOHHOTO CJIOSl, MOJIETH DJIEMEHTAPHBIX CTaJAWN peakiuu. MHUKPOCOCTOSHUS CHCTEMBI.
OCHOBHOE KHHETUYECKOE YpPaBHEHHE.

4.4. HaBenennble (hayKTyarnusiMu KojaeOaHus1, BOJHBI M (pa30BbIE TIEPEXOIbI.

Bnusinue dnykTyanuii Ha TpoIecchl B MUKPOCKOMHMUYECKUX CTOXACTHUECKHUX MOJIEISX.
HaBenennrie dmykTyarnusMu kojeOaHuUs, BOJHBI U (ha30BbIe MEPEXObl B MUKPOCKOTTHYECKUX
CTOXacTUYeCKUX peakiusax. Peakmus okucienns CO Ha MIATUHOBOM — KaTallu3aTope.
[ToBepxHOCTHAsE MOAENb peakuu Tuna JIoTku.

[MnanupoBanue MamMHHBIX dKcriepuMeHToB ¢ moaensmu VC. Tlpobiema oOecnieueHust
TOYHOCTH U JJOCTOBEPHOCTH.

OO11ee KOIMYECTBO pa3aenoB — 4.

4 O0beM yueOHO# JUCUMIITIHHbI

O0bem
Bun yuebHO# paboTh B B akanem.
3a4ETHBIX yacax
eAMHUIIAX
OO0mas Tpy10eMKOCTb JMCUUILUINHBI M0 Y4eOHOMY 5 180
IUIAHY
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,88 68
Jlexmuu (Jlek.) 0,47 17
[Tpaxtnueckue 3ansatus (113) 0,47 17
Jlaboparopus (J1a0.) 0,94 34
CamocrostenbHas padora (CP): 2,12 76
[ToaroToBka K J1abOpaTOpHBIM paboTaM 0,81 29
[ToaroToBKa K KOHTPOJIHHBIM paboTam 0,81 29
CamMOoCTOSITEILHOE U3YUECHHUE Pa3JIesIOB Kypca 0,5 18
JK3aMeH 1 36
KoHTtakTHas paboTa — MpOMEKYTOYHAS aTTECTAIHS 1 0,4
[ToaroroBka K 9K3aMeHY 35,6




Bua konTpoJs: IK3aMeH
O6bem
Bun yuebHol paboThl B B actp.
3a4€THBIX qacax
€IMHULIAX
OO0mas Tpy10eMKOCTb JIMCHUILIUHBI 110 Y4eOHOMY 5 135
IUIAHY
KonrakTHas pa0oTa — ayIuTOpPHbIE 3aHATHS: 1,88 51
Jlexmm (Jlek.) 0,47 12,75
[TpakTrueckue 3anstus (113) 0,47 12,75
Jlaboparopus (J1a0.) 0,94 25,5
CamocrositesibHas padora (CP): 2,12 57
[ToaroroBka Kk 1a60PaTOPHEIM paboTaM 0,81 21,75
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,81 21,75
CamocTosITeIbHOE U3YUCHHE Pa3JIesOB Kypca 0,5 13,5
JK3aMeH 1 27
KonTakTHas paboTa — IpOMEKYTOUHAsl aTTECTALMSI 1 0,15
[ToaroroBka K 3K3aMEHY 26,85
Buja konTposs: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl U CHUIITTHHBI
«HHxeHepusi nHpopMauMoHHbIX cuctem» (51.0.07)
1 Heas aucuMminHbl — GOpMHUPOBaHUE MPO(PECCHOHANBHBIX KOMIIETEHIIMH, a TaKkxke
MOJlyYeHUE 3HAHWM CTyJeHTaMHM O MeToJax, IIpoleccax M CTaHAapTaX CUCTEMHOH H
IIPOrPaMMHOM  HMHXKEHEpUU Ui UX [PUMEHEHHs IpU aHalIM3€ M I[POEKTHUPOBAHUU
uHpopmanmonusix cucteM (MC) u nporpammuoro obecneuenus (I110).

2 B pe3yabraTe H3YyYeHMA IHCHMILIHHBI

MarucTpaTrypbl 10JIKE€H:

o0yyamommiics 10 mnporpamme

Obradame clenyrIMUMUA KOMIETCHIIUSIMHU:

Kox n HanmeHOBaHNE yHUBEPCATBHOU
KOMIIETEHLIUH

KO}I 1 HAMMCHOBAHUC MHAUKATOpa
JOCTHIKCHU A YHHBepcaHBHOﬁ KOMIICTCHIIMH

VYK-2. CiocobeH yrpaBisiTh TPOSKTOM Ha
BCEX dTanax ero *KU3HEHHOTo LUKJIIa

VK-2.1.

3HaTh: ATANbl )KU3HEHHOTO IIUKJIAa POEKTa;
3Tambl pa3padOTKH U peaTu3ainy MPOeKTa;
METOJIbI Pa3pabOTKH U YIIPABICHUS
MIPOEKTaMH.

YK-2.2.

VYMeTb: pa3pabaTeIBaTh MPOEKT C yUYETOM
aHaJIM3a AJIbTCPHATUBHBIX BAPHUAHTOB IO
peanu3aiuy, ONpeAessITh IeJIeBbIe ITAIbI,
OCHOBHBIE HalpaBJIeHUs PadOT; OOBICHUTH
ey 1 (popMyImpoBaTh 3aa9u, CBSI3aHHBIE C
MOJTOTOBKOH M pealn3anueii mpoeKTa;
YIPaBIATh MPOEKTOM Ha BCEX 3Talax ero
’KM3HEHHOTO LIUKIIA.

YK-2.3.

Brnanets: meToaukaMu pa3paboTKu U
yIpaBJIeHUs IPOEKTOM; METOJJaMH OLIEHKU




noTpeOHOCTH B pecypcax U 3pPeKTUBHOCTH
IPOEKTA.

Kox n HammenoBanue
obuienpodeccuoHanbHON KOMIETEHIINN

Kon n naumenoBanue nHIUKAaTOpa
JOCTHXKEeHHsI 001enpodeccnoHanbHOMI
KOMIIETEHIINU

OIIK-2. CnocoGeH pa3pabaTbiBaTh
OPHUTHHAIBHBIC aJITOPUTMBI ¥ TPOTPAMMHEIE
CpEeZCTBa, B TOM YHCIIE C UCTIOIb30BaHUEM
COBPEMEHHBIX MHTEIICKTYJIbHBIX
TEXHOJIOTHH, JJISl peIIeHUs
po(heCCUOHATBHBIX 33134

OIIK-2.1.

3HaTh: COBpEeMEHHbIE
MH(POPMALIMOHHOKOMMYHHKAIIMOHHBIE U
HHTCIUICKTYAJIbHBIC TCXHOJIOI'UH,
HHCTPYMEHTAIbHBIE CPEABI, IIPOIPAMMHO-
TEXHUYECKHE TUIATPOPMBI JIJTsl peTLICHHST
npoeccCuoHaNbHBIX 3ajau.

OIIK-2.2.

YMeTh: 000CHOBBIBATh BHIOOP COBPEMEHHBIX
WH(POPMAIIMOHHO-KOMMYHUKAITUOHHBIX H
WHTEJUICKTYaJIbHBIX TEXHOJOTHH,
pa3pabarhiBaTh OPUTHHAIEHBIC
IIPOTPaMMHBIE CPECTBA JJIsl PEIICHUS
npodeccroHaIbHbIX 3ajay.

OIIK-2.3.

VimeTh HaBBIKH: pa3paOOTKN OPUTUHAIBHBIX
MIPOTPAMMHBIX CPEJICTB, B TOM YHCIIE C
MCTIOJIb30BaHUEM COBPEMEHHBIX
1MH(}OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIX U
HHTCIICKTYAJIbHBIX TeXHOHOFHﬁ, JJIA
peneHust Mpo(eCCHOHATBHBIX 3a/1a4.

OIIK-5. CniocobeH pa3pabaTbiBaTh U
MOACPHU3UPOBATL MMPOTrpaMMHOC 1
ammapatHoe obecrieueHre HHPOPMAIMOHHBIX
N aBTOMATHU3WUPOBAHHBIX CUCTEM

OIIK-5.1.

3HaTh: COBpEMEHHOE MPOTrpaMMHOE U
ammapatHoe o0ecrieueHre HHPOPMAIMOHHBIX
U aBTOMAaTHU3UPOBAHHBIX CUCTCM.

OIIK-5.2.

VYMeTh: MOJIEpHU3HPOBATH ITPOTPAMMHOE U
anmapaTHoe o0ecrieueHre HH(GOpMaMOHHBIX
¥ aBTOMATH3UPOBAHHBIX CUCTEM JUIS
penreHus npoecCHOHATBHBIX 33/1a4.
OIIK-5.3.

VimeTb HaBBIKH: pa3pabOTKU MPOTrPaMMHOTO
U annapaTtHoro o0ecreyeHus
MH(POPMALMOHHBIX M aBTOMATU3UPOBAHHBIX
CHCTEM JIJIsl perieHHs MPOo(eCCHOHATBHBIX
3amad.

OIIK-6. Cnoco0€eH UCII0Ib30BaTh METOIBI U
CpEeIICTBA CUCTEMHOM HH)KEHEPUU B 00JIACTH
MOJTy4eHUs, TIepeadu, XpaHeHHs,
nepepaboTKU U IpeCTaBlIeHUsT HHPOPMAITUU
MIOCPECTBOM MH(POPMAITHOHHBIX
TEXHOJIOTHI

OIIK-6.1.

3HaTh: OCHOBHBIE MOJIOXKEHUS CHCTEMHOM
WH)XEHEPUH B 00JIACTH MOTYYEHHS,
nepeaayn, XpaHeHus1, IepepadoTKu 1
Npe/ICTaBIeHUs HHPOPMALIUU TTOCPEICTBOM

WH(POPMALMOHHBIX TEXHOJIOTHH.
OIIK-6.2.




YMeTh: NPUMEHATh METO/BI U CPEICTBA
CHCTEMHOHN MHKEHEPHH B 001aCTH
MIOJTy4€HUs, Iepejaun, XpaHEHMUs,
nepepadoTKU U TPeICTaBICHUS HH)OpMaITH
MOCPEACTBOM MH(OPMALIMOHHBIX
TEXHOJIOTHM.

OIIK-6.3.

VMeTp HaBBIKM: IPUMEHEHUS] METOAO0B U
CPEACTB CUCTEMHON UH)KEHEpUH B 00JacTh
IIOJIy4€HUs, IEpejaun, XpaHEHMs,
nepepaboTKU U MpecTaBIeHus HHpopMauu
MOCPEJICTBOM UH(POPMALIMOHHBIX

TEXHOJIOTH.
OIIK-8. CtocobeH oCymiecTBIISTh OIIK-8.1.
3¢ exTHBHOE yIpaBICHHE pa3padOTKOM 3HaTh: METO1070THH () (PEKTUBHOTO
MPOrPaMMHBIX CPEJCTB U MMPOEKTOB yhpaBiIeHHs pa3paboTKOIl MPOrpaMMHBIX
CPEICTB U MPOEKTOB.
OIIK-8.2.

YMeTh: IIaHUPOBATh KOMIUIEKC paboT 10
pa3paboTKe IPOrpaMMHBIX CPEICTB U
MIPOCKTOB.

OIIK-8.3.

WmeTp HaBBIKK: pa3pabOTKU MPOrPaMMHBIX
CpCACTB U MMPOCKTOB B KOMAHC.

3namo:

— CTaHJIAPThl CUCTEMHOMN U MPOTPAMMHOMN WHKEHEPHH;

— METO/IOJIOTHIO CTPYKTYPHOI'O CUCTEMHOI0 aHaiu3a U npoexktupoBanus UC;

— CpeICTBa CTPYKTYPHOTO aHaiau3a u npoektupoBanus UC;

— METOJ0JIOTHIO0 00BEKTHO-OpUEeHTUPOBaHHOTO TipoekTupoBanus NC u I10;

— MeToJibl ynpasienus npoektom UC;

— MCXAHU3MBbI UHTCIrpalilul CUCTCM,

— uHCcTpyMeHTanbHble cpenctBa mpoektupoBanus MC u I10 (CASE-cpenctBa) m ux
HCII0JIb30BaHUE;

Ymemn:

— pa3pabarbIBaTh MOJIEIN OM3HEC-TIPOLIECCOB;

— pa3pabaTbIBaTh MOJICIH MPEAMETHBIX 00JIacTel;

— PYKOBOJUTH mporieccoM mpoektupoBanus NC;

— IPUMEHSTH Ha MPAKTUKE METObI 1 cpencTBa mpoekrtupoBanus UC u [10;
— oueHuBaTh kayecTBo npoekra MC u 110;

— IPOBOJIUTH UCCIICJIOBAHUS XapaKTePUCTHK KomroHeHToB 1 IC B memom;
— OCYIIECTBJIATH KOHTPOJIb 32 Pa3pabOTKON MPOEKTHOM TOKyMEHTalun

Braoemy:

— MeToJaMH aHann3a u cunresa UC;

— UHCTPYMEHTaJIbHBIMU cpeacTBamu npoektupoBanusa MC u I10;
— HaBbIKamMu TectupoBanus [10.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI
Pazoen 1. Memoodonozuu u cmanoapmuol cucmemHoU U nPocPaAMMHOU UHIICEHEPUU



1.1 ITonsitue xxu3nennoro uukia (XKL u ctanaapThl CUCTEMHOM MH)KEHEPUU.

[ToHsiTHE )KU3HEHHOTO LUKJIA. YPOBHU BOIUIOIICHUS U pa3HOOOpa3ue KU3HEHHBIX ITUKIIOB,
CBS3b JKM3HEHHBIX LMKJIOB pa3HBIX YPOBHEH CTPYKTYpbl B cOCTaBe CUCTEMbl. OCHOBHBIE
dbopManu3Mbpl  TPEACTABICHUS  JKM3HEHHOTO  IMKJIAa.  BUAB  JKU3HEHHBIX  IIUKJIOB:
MIOCJIE0BATENbHBIN, MHKPEMEHTANIbHBIN, UTEpallMOHHBIN. [lomaroBoe BolIeIEHNE PECYPCOB.

Xapaxtepuctuka [SO 15288 (mpakTHKN KU3HEHHOTO IIUKJIa CUCTEMHON MHx)eHepun), ISO
42010 (apxurektypHoe omucanue), ISO 24744 (omucanume MeTonoB paspabotku), OMG
ArchiMate (apxUTeKTypHBIN $3bIK Ui npeanpusaTii). CripaBouHble JaHHbIE, OCHOBAaHHbIE Ha
WH)KEHEPHBIX CTaHAapTax (OHTOJOrMYecKas MHTErpalus JaHHBIX JKMU3HEHHOTO LHKIa B
texuosoruu [SO 15926).

1.2 IIpakTUKN CUCTEMHON MHKEHEPHUU.

1.2.1 MoaeneopueHTUpOBaHHAs CUCTEMHAsl HHKECHEPUSI.

Omnucanust 1 MOJIETH CUCTEM. Y CTpaHEHUE KOJUTM3HMA (000CHOBAaHMS, MHTErpaALHsl TaHHBIX )
U TIOpOXKAaroIiee («aBToMaTh4yeckasi pa3padoTKa», TpaHnchopMals MOJIEei) MPOSKTHPOBaHUE
Y U3TOTOBJICHHE. YTpaBieHHe KOH(UTypanued U U3MEeHEHUsIMU. Mojenb NpoIyKTa U MOZIETh
opranuzanvi. JIOKyMEHTOLIEHTPUYECKHE U JaTalleHTPUYECKHE AapXUTEKTYpbl COBPEMEHHBIX
CAIIP u cuctems! ynpasnenus K. THxeHepHbIE OHTOJIOTHH.

1.2.2 Onpenenenve TpeOOBaHUM U CUCTEMHAsI APXUTEKTYPA.

Wmxenepus TpeboBaHuii, pabora HHXeHepa Mo TpeOoBaHUAM. VHXeHepHs CHUCTEMHOU
apXUTEKTYphl, paboTa cucTeMHOro apxutektopa. Onucanus TpeOOBaHHM U apXUTEKTypHBIE
onucanus. Borutomenue cucrembl. CucremHass uHTerpanus. Bepudukanus u Bamupanus,
MHXeHepHble 000cHOBaHUS. [lepexo1 Kk AKCIUTyaTaliHy.

1.2.3 OpranuzannoHHass UHKEHEPUSI.

[Togxoxn cuctemsl cucteM. Opranm3amusi kak cuctema. Ctparerus npu pazpabdorke MC.
OpranuzanmonHas apxurektypa. CuTyallMoHHasi HH)KEHEPHsI METOAOB. Y IPaBIE€HUE IPOEKTaMH,
npoueccamu, Kerncamu. MHKEHEpPHBI MEHEIKMEHT. YTpaBJIC€HUE TEXHOJOTruAMHU. OCBOEHUE
IIPAKTHK CUCTEMHON MH)KEHEPHUH B OPraHU3all1H.

1.3 Ilpodunu craHAapTOB >KM3HEHHOTO LMKIA CHCTEM M MNPOrpaMMHBIX CpEACTB B
IIPOrPaMMHOM MHKEHEPHUU.

1.3.1 IIporpaMMHast MHXXEHEPHS B )KM3HEHHOM ILIUKJIE IPOTPAMMHBIX CPEJICTB.

OCHOBBI  KM3HEHHOI'O IMKJIA IIPOIPaMMHBIX CpeacTB. Poilb  CHCTEMOTEXHMKH B
porpaMMHOM uHXeHepur. CHCTEMHBIE OCHOBBI COBPEMEHHBIX TEXHOJOTMH MpPOrpaMMHOM
MH)XeHepuu. MeToaonorus o0ecredeHrs KayecTBa B MPOrpaMMHON MHXKEHEPHUH.

1.3.2 Monenu 1 npouiu )KU3HEHHOTO IIMKJIAa TPOrPaMMHBIX CPEJICTB.

Haznauenue npoduieil craHmapToOB KM3HEHHOTO IMKJIA B MPOTPAMMHOM HHXEHEPHH.
KuzHeHHBI UK Tpoduiield CTaHIapTOB CHCTEM M MPOTPAMMHBIX CpencTB. Mojenb npodums
CTaHJIapPTOB KU3HEHHOTO LIUKJIA CII0KHBIX IPOTPAMMHBIX CPENICTB.

Pasoen 2. Memooonozuu npoekmuposanus UH@GOpMayuoHHbIX CUCTIEM

2.1 Merononorust CTpyKTYpHOTO ITPOEKTUPOBAHMSL.

Mertogonoru  CTpyKTYpHOTO — aHalin3a Wonana/lle Mapko wu [Ieiina-Capcona. —
TexHonorus  CTpykTypHOro aHanumza u  npoektupoBanus (SADT). Merogonoruun
MOJICTTUPOBAHUS MpeaMeTHOU obnactu. CTpyKTypHas MOJeINb NMpeaAMeTHON o0macTu. OObeKTHAS
ctpyktypa. DyHkuuoHanmbHas cTpyktypa. Crpykrypa ynpasieHus. OpraHu3aliMOHHas
CTpyKTypa. DYHKIIMOHAIBHO-OPHEHTUPOBAHHBIE U OOBEKTHO-OPUEHTUPOBAHHBIE METOI0JIOTHH
omucaHus TmpeaMeTHoW obOmactn. DynkmuonaneHas wmetoauka IDEF. ®yHkimoHanbHas
METOJIMKa  TOTOKOB  JaHHBIX. OOBEKTHO-OpHMEHTHpOBaHHas  Mmeroauka. CpaBHeHUE
CYIIECTBYIOIMIMX METOAUK. CHHTETHUYECKAsE METOANKA.

2.2 IlpoekTupoBaHue CTPYKTYp AAHHBIX HH(OPMAIIMOHHBIX CUCTEM.

MopenmupoBanne pganHbix. Meton IDEF1X. OtolOpakenue wmonaenu AaHHBIX B
MHCTpyMeHTaNbHOM cpeacTBe ERwin. YpoBHu oToOpaxenust monenu. Co3laHUE JIOTUYECKOU
MOJICJIA TAHHBIX: YPOBHU JIOTUYECKON MOJCIIN; CYITHOCTH U aTpUOyTHI; CBSI3H, THIIHI CYIITHOCTEH



U Wepapxusi HacleAOBaHUS; KIIOYM, HOpMaH3alusl JaHHBIX; ToMeHbl. Co3naHue (pu3ndecKoi
MOJICJIM: YPOBHH (PU3WYECKON Mojenu; TaOMWIbl; MpaBWia BaluJalldd W 3HAYCHHE 10
YMOJYaHHUI0; UHJEKCHI; TPUTTEPHI U XpaHUMBIE TIPOIIEIYPhI; BEIYUCICHUE pa3Mepa 0a3bl TaHHBIX;
npsiMoe U oOpaTHOE MPOoeKTUpoBaHue. ['eHepanms Ko/1a KIMEHTCKON 9acTu ¢ moMoInisio ERwin.
Coznanue otuetoB. ['enepanus cioBapeit. TexXHONIOrUM TPUMEHEHUSI OHTOJIOTUH.

2.3 OOBEKTHO-OPUEHTHPOBAHHBIN NoaX0A npoekTupoBanus VC.

Jlmarpammbl yHUBepcalbHOTO si3bika MmonenupoBaHus (UML). Kmaccel U crepeoTHIns
KJIacCOB. AccoluaTuBHbIE Kiacchl. OCHOBHBIE 3JIEMEHTHI JUarpaMM B3aWMOJICUCTBUA —
00BEKTHI, COOOIIeHNs. JlnarpaMMbl COCTOSIHHIA: HAYaJTbHOTO COCTOSHUSI, KOHEYHOT'O COCTOSIHUSI,
nepexoabl. BiokeHHOCTh cocTosiHMM. JluarpamMMbl BHEAPEHUS: IMOJCUCTEMBI, KOMIIOHEHTHI,
cBsa3u. CTepeoTUribl KOMIOHEHT. J[MarpaMMebl pa3MemieHusl.

Paszoen 3. Cucmemnoe npoekmuposarue npocpammHozo obecnedeHus

3.1 Mopnenu u nponecchl ypaBJIeHHs MPOEKTaMU MPOTPAaMMHBIX CPECTB.

VYrpaBieHue MNpOeKTaMH MPOrpaMMHBIX CPEICTB B CHCTeMe Habopa Mojenen
COBEpIICHCTBOBAHUS IMPOLIECCOB B OPraHM3alUAX Pa3HBIX pa3MEpOB U BUAOB JEATEIbHOCTH
(CMMI). CrangapTel MEHEIXKMEHTA (aIMUHUCTPATUBHOIO YIMPABJICHMS) KAau€CTBOM CHCTEM.
CranaapThl OTKPBITBIX CHCTEM, PETIAMEHTHUPYIOLIUE CTPYKTYpYy U MHTEp(eichl MporpaMMHBIX
CPEACTB.

VYnpasnenue TpeOOBaHUSAMHU K IporpaMMHOMY oOecrniedeHuto. OpraHuzanusi pa3padoTKu
TpeOOBaHUI K CIIOKHBIM IpPOrpaMMHBIM cpeacTBaM. Ilporeccel pazpa®oTku TpeOoBaHMH K
XapaKTepUCTUKaM CJIOXKHBIX MPOrpaMMHBIX cpelacTB. CTpyKTypa OCHOBHBIX JOKYMEHTOB,
OTpaXKaroIuX TpeOOBAHUS K IPOTPAMMHBIM CPEACTBAM.

3.2 TexHO0TNN MPOEKTUPOBAHUS IPOTPAMMHBIX CPEJICTB.

Ilenn ¥ OpPUHLUIOBI CHUCTEMHOTO IPOEKTUPOBAHHUS CIIOKHBIX IPOTPAMMHBIX CPEICTB.
[Ipouecchl ~ CUCTEMHOrO0  MPOEKTHPOBAHUS  HpPOrpaMMHBIX  cpelactB.  CTpykTypHOeE
IIPOEKTUPOBAHUE CIOXKHBIX IIPOrPAaMMHBIX CpeACTB. [IpoekTHpoBaHNE NPOrpaMMHBIX MOIYJIEN U
KOMITOHEHTOB.

KoHcTpyupoBaHnue (eTaibHO€ MPOSKTUPOBAHUE) MPOrPAMMHOTO oOecrieueHus. 3ajiauu u
OCOOCHHOCTH OOBEKTHO-OPHUEHTHPOBAHHOIO MPOEKTHUPOBAHUS MPOrPaMMHBIX  CPEICTB.
OCHOBHbBIEC TOHATHA U MOJENU OOBEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS MPOTPAMMHBIX
cpenctB. BapuanTbl mnpeacTaBieHuss Mojeled U cpeAcTBa 00BEKTHO-OPUEHTHUPOBAHHOTO
IIPOEKTUPOBAHUS NIPOTPAMMHBIX CPEJICTB.

TeXHUKO-IKOHOMUYECKOe OOOCHOBAaHME MPOTPAaMMHBIX  CPEICTB. XapaKTEPUCTUKU
KayecTBa MPOTrpaMMHBIX cpencTB. OCHOBHbIE (DAKTOPBI, ONpENeNsIone KauyecTBO CIIOKHBIX
porpaMMHbIX cpeactB. CBoiicTBa M aTpuOyThl KayecTBa (DYHKIHMOHAJIBHBIX BO3MOXKHOCTEH
CJIO’KHBIX ITPOTPAMMHBIX CPEJICTB.

KOHCTpyKTHBHBIE  XapaKTEepUCTUKH KauecTBa CJIOXKHBIX MPOTPAaMMHBIX  CpPEICTB.
XapakTepuCTUKU KadecTBa 0a3 JaHHBIX. XapaKTePUCTUKU 3alIUThl M 0e30MacHOCTH
(GYHKIIMOHUPOBAHUS IPOTPAMMHBIX CPEJICTB.

3.3 TecTupoBaHHEe U COMPOBOXKACHUE MMPOTPAMMHOT0 00eCTICUEHHUS

[lpuHuunel BepuduKaud ¢ TeCTHpoBaHHUsS mporpaMM. llporeccel U cpencTBa
TECTUPOBAHUS IPOrPAaMMHBIX KOMIIOHEHTOB. TEXHOJIOrMYECKHE JTambl M  CTpaTeruu
CUCTEMaTUYECKOTO0  TECTHPOBAHUS nporpamMM. [Ipormecchl  TECTHPOBAaHUS  CTPYKTYpPbI
IIPOrPaMMHBIX KOMIIOHEHTOB. [IpuMepbl OIIEHOK CII0)KHOCTH TECTHPOBAHMSI IPOIPaMM.
TectupoBanue 06pabOTKH MOTOKOB JAHHBIX MPOTPAMMHBIMU KOMIIOHEHTaMH.

ComnpoBoskJieHHE MPOrpaMMHOT0 obecriedeHus. OpraHu3anusi U METO/bl COIPOBOXKACHUS
MIPOrPaMMHBIX CPEACTB. DTallbl U MPOLEIypbl NMPH COMPOBOXKIECHUH MPOTPAMMHBIX CPEICTB.
3amaun W OpOIECChl MEpeHoca MporpaMM M JaHHBIX Ha MHbIe miatdopMmel. Pecypcesl, ams
o0ecrnieuyeHus: COMPOBOXKIACHHUSI U MOHUTOPUHTA MPOTPaMMHBIX CPE/CTB.

OO611ee KOTMYECTBO pa3aesioB — 3.



4 O0beM yueOHOMH TMCUMTILIHHBI

Ob6beMm
Bun yueOHOM paboTs B 3auéTHBIX B akanem.

eAMHULIAX gyacax
O0uas TpyA10eMKOCTb M CUMILTUHBI 5 180
10 Y4eOHOMY ILIAHY
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHSA: 1,88 51
Jlexiuu (Jlek.) 0,47 17
JlabopaTopnsie 3ansatus (J1ab.) 0,94 34
CamocrositesnbHas padora (CP): 2,12 93
[ToaroToBKa K 1aOOpaTOpPHBIM paboTaM 1,49 60
CamocTosiITeIbHOE U3YUYEHHE Pa3/IesioB Kypca 0,63 33
JK3aMeH 1 36
KonTakTHas paboTa — IpOMEKyTOUHAsl aTTECTALUS 1 0,4
IToaroToBka K sK3aMeHYy 35,6

Bua koHTpOJISI: JK3aMeH
O6beMm
Bz yuebHoi paboTsI B 3auérHbIX B actp.

eIMHUIAX Jacax
OO0mas TpyA0eMKOCTb JHCIUTIIUHBI 5 135
1o y4eOHOMY IIAHY
KonTakTHast padoTa — ayIuTOPHbIE 3AHATHS: 1,88 38,25
Jlexmuu (Jlek.) 0,47 12,75
JlaGopaTophsie 3ansatus (J1ab.) 0,94 25,5
CamocrositesibHas padora (CP): 2,12 96,75
[ToaroroBka K 1a00paTOpHBIM padoTaM 1,49 64,5
CaMOCTOSITETbHOE U3YUYEHHUE Pa3/IeSIOB Kypca 0,63 32,25
IK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1 0,15
[ToaroroBka K 3K3aMeHY 26,85

Bujx koHTpOJIS: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl IUCHUIITTHHBI
«HTeIeKkTyaIbHbIe cucTeMbl U TexHosorumw» (51.0.08)

1 He.]'lb AUCHUIIJIMHBI — COCTOHUT B yFJ'Iy'6J'IeHI/II/I HUMCIOIUXCA U IOJYYCHHU HOBBIX
3HaHI/II\/'I, YMGHI/Iﬁ Y HaBBIKOB B 00J1acTH MPUMCHCHHUA MCTOJOB UCKYCCTBCHHOI'O MHTCIIJICKTA JJIA
peuiCHus 3aJa4 KOMIBHOTCPHOI'O MOACIUPOBAHUA, IMPOTHO3UPOBAHUA U KJIaCCI/I(I)I/IKaLII/II/I, a
TaKXE I p33pa6OTKI/I CIICUAJIM3UPOBAHHOI'O ITPOTrpaMMHO-AJITOPUTMHUICCKOT0O oOecreyeHus —
HHTCJUICKTYAJIbHBIX I/IH(I)OpMaI_II/IOHHO-MOI[GJ'H/IpyIOIJ_II/IX n I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/ILICCKI/IX

CHCTEM.
2 B pe3syabTare
MATHCTPATYPbI 10JIZKEeH:

H3Yy4YCHUSA OUCHUIIJIMHBI

Obradame clenyrOIMUMUA KOMIETCHIIUSIMHU:

Kox n HaumenoBanue
obmienpodeccuoHaTbHON KOMIETSHIINN

KO}I N HAMMCHOBAHHWEC MHUKATOpa
JOCTIDKEHHSI 0011enpodeccHoHaIbHON
KOMIICTCHIINHN

OIIK-2. CnocoGeH pa3pabaTbiBaTh
OPUTHHAJIBHBIC aJITOPUTMBI U ITPOTrpaMMHBIC
CpeICTBa, B TOM YHCJIE C UCIIOIb30BaHUEM

OIIK-2.1.
3HaTh: COBPEMEHHBIE
MH(POPMALMOHHOKOMMYHHKAIIMOHHBIE U

o0yyaommiics 10 mnporpamme




COBPCMCHHBIX MHTCJUICKTYaJIbHBIX HUHTCIICKTYAJIbHBIC TCXHOJIOTUH,

TCXHOHOFHﬁ, JJI pCHICHU A HHCTPYMCHTAJILHBIC CPCbl, IPOIPAMMHO-
npodeccHoHaIbHBIX 3a7a4 TEXHUYECKHE TUIATPOPMBI JIJTsl peILICHHS
npohecCHOoHANBHBIX 3ajau.
OIIK-2.2.

YMeTh: 000CHOBBIBaTh BHIOOP COBPEMEHHBIX
MH(POPMALMOHHO-KOMMYHUKAIIUOHHBIX U
MHTEJUIEKTYaJIbHBIX TEXHOJIOTHH,
pa3pabaTbIBaTh OpUTHHAIIBHBIE
IIPOTrpaMMHBIE CPECTBA JJIsl PEIICHUS
npodeccuoHaIbHbIX 3aj1au.

OIIK-2.3.

VimeTb HaBBIKH: pa3paOOTKN OPUTHHAIBHBIX
IIPOrPaMMHBIX CPEJICTB, B TOM YHCJIE C
HCIOJIb30BaHUEM COBPEMEHHBIX
MHPOPMAIMOHHO-KOMMYHUKAITUOHHBIX H
MHTEJJICKTYaJbHBIX TEXHOJIOTUH, AJIs
pelieHus: npodecCuoHaAIBHBIX 3ajau.

3name:
— KJIaccH(PHUKAINIO UHTEIUICKTYaIbHBIX CHCTEM U METOJIOB HCKYCCTBEHHOTO MHTEIICKTA;
— MaTeMaTUYECKUH amnmapaT ¥ MOCTAHOBKH 33/1a4 B MHTEIUICKTYaIbHBIX CHCTEMAX;

Ymemn:

— IPOEKTUPOBATh OPraHU3alMOHHYI0 W pa3pabarbiBaTh (YHKIHOHATHHYIO CTPYKTYPBI
MHTEJUIEKTYaJIbHBIX CUCTEM;

— IPUMEHSTh METObI UCKYCCTBEHHOTO MHTEJUICKTA /IS PEIICHUS 3a/1a4 MOACIUPOBAHUS,
yIpaBJiICHUS U TPUHSITHS PEIICHUN;

Bnaoemy.:
— HaBBIKaMH Pa3padO0TKH UHTEJUICKTYaIbHBIX CHCTEM;
— HaBBIKaMH MMPAKTUYECKOTO UCIIOJIb30BAHMS HHTECIUICKTYAbHBIX CUCTEM.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI

BBenenue.

Henu n 3apaun qucuumuinHel. CTpyKTypa u3naraeMoro Marepuaina. OCHOBHBIE TOHATHS,
oTpeieNIeHUs], TEPMUHOIOTHSI.

Paszoen 1. Ilonamue 06 unmenieKmyanbHulX CUCMEMAX U MemoOax UCKYCCMBEHHO20
uHmenieKkma.

I/IHTGHHGKTyaHBHBIe CHUCTEMBI, UX MCCTO U OTJIMYUTCIBHBIC 0CO6€HHOCTI/I B CPaBHCHUH C
OpPYTMMU BHJaMH HHGOPMALMOHHBIX CHCTeM. MeToJbl HCKYCCTBEHHOTO HWHTEIJIeKTa Kak
0a30BbIii MaTeMaTHMYeCKHM W JIOTHYECKUH ammapaTr i IOCTPOEHUS HHTEIUIEKTyalbHBIX
nHQOpMAIMOHHBIX cHCTeM. TepMuHOiorus u omnpeneneHus. Kiaccudukanus. 3amayum
HUHTCIIUICKTYAJIbHBIX CHCTCM. HpI/IMepr 3aaa4, pCmacMbIX Ha OCHOBC MCTONOB U CHUCTEM
HCKYCCTBEHHOT'O MHTEIIJICKTA.

Pazoen 2. Jlocuueckue ocHoebl nocmpoernuss UHMeiieKmyaibHblX CUCTEM.

OneMeHTbl U ONEepalluy JIOTMKM BbICKa3biBaHMM. @OYHKIMOHAJIBHO IMOJHBIM U
paciIMpeHHbIi HaOOpBI SJEMEHTOB JIOTUKH BBICKAa3bIBAHUH. AKCHOMBI U TEOPEMBI JIOTHKH
BBICKA3bIBaHUM, JIOTMYECKUN BBIBOJ Ha MX OCHOBE. JIOrMKa pacCyKIE€HH U BBICKA3bIBAHUHN B
QITOpPUTMAaX HWHTEUICKTYalbHBIX cucTeM. (0o0O0IeHne 3HaHWKM, TPEACTABICHHBIX B BHUIC



BBICKA3bIBAHUM, B MHTEIUICKTyaJIbHBIX cUCTeMax. IIpoayKIMOHHBIE MOIENU IIPEACTABICHUS
3HaHui. [IpoekTHpOBaHNE HKCIIEPTHBIX CHCTEM.

Pazoen 3. Unmennexmyanvuvle cucmemvl Ha OCHO8e MemO008 HEYEMKOU N02UKU U
meopuu HeYemKUx MHONCECSE.

OcHOBHbIE TOHATHS HEYETKONW JIOTUKM M TEOPHUM HEYETKMX MHOXkecTB. I[loHsaTue
JIMHTBUCTUYECKON mepeMeHHOH. CTemneHb NPUHAUICKHOCTH M (QYHKUUS MPHUHAIIC)KHOCTH.
Buner dysknuil npunauiexxHocty. Bunpl, cBoiicTBa M ciocoObl OMMCAaHUsI HEYETKUX MHOKECTB.
Hopmanu3zanust Heuétkoro MHokecTBa. CBoiicTBa HEYETKMX MHOXECTB. CrocoObl ONMHMCaHUs
HEYETKMX MHOXecTB. Onepanuu ¢ HEUYETKUMU MHOXecTBamMH. Heuérko-nmornueckuii BBIBOJ
pemieHuii:  Qasz3udpuKanys, NPUMEHEHHE NPOAYKIHMOHHBIX TMPABMWJI JIOTUYECKOTO BBIBOAA,
nedazzudukamus. Metoasl aedaszzupukanuu: MakCUMyMOB (JIEBBIX, MpaBbIX, CPEIHUX),
POCTOi M MOIU(PHUIMPOBAHHBIA METOJ LEeHTpa TsHKeCcTH. OCOOEHHOCTH HEYETKO-JIOTHYECKOTO
BbIBOsa B anroputMax Mampaanu, Tcykamorto, Cyreno, Jlapcena. IlocTaHOBKM W HpHUMEpHI
pelIeHns 3a/1a4 YIpaBJICHNsl U NPUHATHSA PEIICHUN HA OCHOBE HEYETKOM JIOTMKM M TEOPUM HE-
YETKUX MHOXKECTB.

Pazoen 4. Obyuaemvie u camoobyuaowuecs uHmen1eKmyanibHble cUCeMbl HA OCHOGE
MaAmemMamuyecko2o annapama UCKyCCmeeHHblX HeUPOHHLIX cemel.

OcCHOBHBIE TOHATHS M CTPYKTYpHbIE eIMHHIBI HelWpoumHpopmatuku. Knaccudpukarms
HCKYCCTBEHHBIX HEHPOHHBIX ceTel. VIcKycCTBeHHBIN HEMpOH. VICKycCTBEHHass HEMpOHHAs CETb.
AxtuBanonnsie pyHkimuu. Knaccudukanus 3agad, pemaeMpix MeToJaMi HeHpOuH(pOPMATUKH.
OnHOCNONHBIE W MHOTOCIIOWHBIE TEPIENTPOHBI. MeToapl 00y4YeHUsT TEePIENTPOHOB: Y HIPOYy—
Xodda, obpatHoro pacrpoctpaHeHus omunoOku. CamooOydaromuecss U caMOOPraHU3YIOIIHUEecs
HeWipoHHBIe ceTH: ceTh KoxoHeHa, cetm aganTtuBHOTO pe3oHanca APT-1 u  APT-2.
PexyppeHTHBIE HEHpOHHbBIE CETH JUI pacro3HaBaHUs OOpa30B M KIACCU(PHUKAIMU: CETH
Xondunga, cetn Kocko, cern Xommwunra. [locTaHOBKM U TpuUMepbl peUIeHHs 3aaady
MOJIETMPOBAHUS M YINPABJICHMs, UCIOJIB3YIOIIMX MaTeMaTU4EeCKUI anmapar HCKYyCCTBEHHBIX
HEHPOHHBIX CETEH.

Pazoen 5. Ocnosvt npoekmuposarnus opeanuzayuoHHoOU U pazpabomku GYHKYUOHAILHOU
CMPYKMYp UHMENNEKMYANbHBIX CUCTHEM.

Opraamsaiys NporpaMMHOTO, almlapaTHOTO M IOJIh30BaTEILCKOTO B3aWMOJICHCTBUS B
WHTEIJICKTYallbHBIX CHCTEMaX. APXUTEKTYpPhl WHTEIIEKTYalbHBIX HH()OPMAIIMOHHBIX CHCTEM.
OOmwpe NPUHIUIBI TOCTPOSHUS W JTalbl MPOSKTUPOBAHUS OPTaHU3AIMOHHOW CTPYKTYPHI
MHTEIJICKTYalbHBIX CHCTEM. OJIEMEHTHl apXHUTEKTypbhl W OOINHWe MPHUHIHUIBI T[OCTPOCHHS
(YHKIIMOHATILHON CTPYKTYPhI MHTEJUICKTYJIbHBIX HH()OpPMAIMOHHBIX cucTeM. [IpoekTupoBanme
unTep(deiica monp3oBatens. VHTemeKkTyanbHble HHPOPMAIMOHHBIE CUCTEMBI ISl PAa3IUYHBIX
00BEKTOB MPoheCCHOHATHHOU IeATETLHOCTH.

OO11ee KOIUYECTBO pa3aesioB — 5.

4 O0beM yueOHOI JUCUMIITIHHBI

. B B akagem.
Bunst yueOHoii paboThI 3aYETHBIX
qgacax
eAMHULIAX
O0uas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 5 180
KonTakTHasi padoTa — ayiuTOpPHbIE 3aAHATHS 0,95 34
Jlexuuu (Jlek) 0,24 8
[Ipaktnueckue 3anstus (I13) 0,24 8
JlabopaTopnsie 3ansaTus (J1ab) 0,47 18
CamocrositesqbHasi padora (CP): 3,05 110
CaMOCTOSITEIbHOE U3YUYEHHUE Pa3JIeSIOB TUCIIMILUIMH 2,12 76
[ToaroroBka K KOHTPOJIBHBIM paboTaM 0,93 34




JK3aMeH 1 36
KonTtakTHas paboTa — mpoMexyTOYHAast aTTeCTaIH 1 0,4
IToaroroBka K 3K3aMeHy 35,6

Bupa xonTpous: JK3aMeH

B
Bunet yueOHoi paboThI 3a4eTHBIX | B actp. yacax
€AMHULIAX

O0mas Tpy10eMKOCTh JMCUMILUINHBI 10 Y4eOHOMY IIAHY 5 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHSA: 0,95 38
Jlexuuu (Jlek) 0,24 6,25
ITpaktnueckue 3ausatus (113) 0,24 6,25
JlaGoparopusie 3ausTust (JIad) 0,47 25,5
CamocrositesqbHasi padora (CP): 3,05 70
CaMocCTOsITeTbHOE U3YUYCHHUE PA3/IeTIOB AUCITUILUIMH 2,12 47
[ToAroToBKa K KOHTPOJIBHBIM paboTam 0,93 23
JK3aMeH 1 27
KonTakTHas paboTa — mpoMeKyTOUHAs aTTECTALUS 1 26,85
[ToaroToBKa K 3K3aMeHY 0,15

Bua konTpoJsi: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl AUCHUTITHHBI
«Hayunas nyosmuucruka» (51.0.09)

1 Heab AMCUMIVIMHBI — TOBBIIMICHUE OOMIEH W pEUYeBON KYJIbTYpHI CHCIHAIUCTA,
CIOCOOHOTO Peanu30BbIBaTh CBOM KOMMYHHKATHUBHBIE NMOTPEOHOCTH B COBPEMEHHOM OOIIECTBE
HAa OCHOBE MPUHIHUMNOB 3(P(HEKTUBHOTO OOMICHHUS, KOMMYHHKATHBHOW II€JIeCOO0Pa3HOCTH,
YBaXXEHUS K APYTUM JIOASIM, a TAK)Ke CIIOCOOHOTO MPUMEHSITh COBPEMEHHbIE KOMMYHHUKATUBHbIE
TEXHOJIOTHH, B TOM YHCJIC HA HHOCTPAHHOM SI3bIKE, JUIS aKaJIEMUYECKOTO U TPO(HEeCcCHOHATLHOTO
B3aUMO/ICHCTBUSI.

2 B pe3syabtare
MarucTpaTyphbl 10JKeH:

Obnadams CIEeNYIONMMUA KOMIIETCHIIUSIMU:
Kon n nHaumenoBanue
o0mienpodeccHoHATBHON KOMICTSHIINN

U3YyYCHUS JTUCHUIIMHBI Oﬁ}"lﬁl()lllﬂﬁ(:ﬂ mo mporpamMmme

Kon u HaumeHoBaHMe HHIMKATOPA
JOCTHXKEHHSI 00TIerTpodecCHOHATEHOM
KOMIIETEHIIUU

OIIK-3. Ciocoben aHaIM3upoBaTh OIIK-3.1.

npodeccruoHanbHy0 HHPOpMaIUIO,
BBIJICJISATH B HEW TJIABHOE, CTPYKTYPHPOBATH,
0OpPMIISATH U TIPEACTABIIATH B BUJIC
AHATUTHYECKUX 0030pOB ¢ 00OCHOBAHHBIMU
BBIBOJIAMU M PEKOMEHIALUIMHU

3HaTh: MPUHIIMITBI, METOBI U CPEACTBA
aHaJM3a M CTPYKTYPHUPOBAHUS
npodeccuoHabHON HH(pOpMaIuy.
OIIK-3.2.

YMeTh: aHATU3UPOBaTh MPO(HECCHOHATBEHYIO
nH($OpPMAaIIUIO, BBIICIATH B HEH TJIaBHOE,
CTPYKTYpUPOBaTh, 0POPMIIATH U
MIPEJICTABIIATh B BU/IC aHATUTUYSCKUX
0030pOB.

OIIK-3.3.

VMeTh HaBBIKH: MIOATOTOBKH HAYYHBIX
JIOKJIJIOB, ITyOJTUKAITUN ¥ aHATUTHYECKUX
0030pOB ¢ 000CHOBAaHHBIMH BBIBOJIAMH U




| | pPEKOMEHTAITUSIMHU.

3namo:

- CYIIHOCTh HAYYHOU MyOIHIIMCTUKH, €€ POJIb B (POPMHUPOBAHUH PEUCBON KYJIBTYPHI;

- pa3nuyue yCTHOM M MUChbMEHHOW HAYYHOU peyu;

- KOMIIO3UIIMOHHBIE Y CTHJIMCTUYECKHE OCOOCHHOCTH HAYYHOTO M HAYYHO-TIOIYJISIPHOTO
TEKCTa;

- IpaBWJIa CO3/IaHUS MMCbMEHHBIX U YCTHBIX )KAHPOB HAYYHOT'O CTUJISL PEUH;

- MpaBuJIa YOKJCHHSI ONIMIOHEHTA B HAYYHOU JUCKYCCHU.

Ymemn:

- pa3nu4YaTh TEKCThI COOCTBEHHO-HAYYHOTO U HAYYHO-TIOMYJISIPHOTO MOACTUJICH peyH;

- JilenaTh OTOOp S3BIKOBBIX CPEICTB Uil oOecrieueHusl 3PPEeKTUBHOM KOMMYHHKAIUU B
npohecCuOHATBHOMN cpelie;

- TpaHc(OpMHUPOBATh HAYYHYIO HH(POPMAIMIO M3 MHUCHMEHHON (OpPMBI B YCTHYIO, W3
COOCTBEHHO HAYYHOT'O M3JI0KEHUS B HAYYHO-TIOIYJISIPHOE;

- IMCaTh HAYYHYIO CTAThIO, PEIICH3HUIO U aHAJTUTHYECKUE 0030pHI;

- BBICTYIIATh C JOKJIaJIaMH, BECTH HAY4YHbIC IUCKYCCUM.

Braoems:

- npuéMaMu pabOThl C COBPEMEHHOW HAYYHOU JIUTEpaTypOi i MPOoPECCHOHAITBHOTO
caM000pa3oBaHus U BEACHHUS HAyIHO-HCCIIEI0BATEINBCKOM PabOTHI;

- HaBbIKAMHM TOJTOTOBKM HAy4YHBIX MyOJHKallMid M aHAJUTHYECKUX 0030pOB ¢
000CHOBAaHHBIMU BBIBOJIAMH M PEKOMEHIAlIUSAMU;

- METOJIMKAMH MEXJIMYHOCTHOTO M JICJIOBOTO OOIIEHHUS Ha PYCCKOM S3BIKE C
NPUMEHEHHUEM  SI3BIKOBBIX (OpPM, CpPEICTB M COBPEMEHHBIX KOMMYHHKATHBHBIX
TEXHOJIOTHI.

3 Kpartkoe cogep:xanue TUCUMILIIHHbI

Paszoen 1. Jluneeucmuxa nayuno2o mexcma

1.1. CymHocTh Hay4yHOM MyONMIKUCTUKU, €€ POojib B (OPMUPOBAHUN PEUEBOM KYJIbTYpbI
OyayIIero Marucrpa.

PeueBass kynpTypa cnenuanucra, THIBI PEYeBOM KyJbTyphl. [[Be TOUKM 3peHHs Ha
Ha3BaHue auciuIInHbl «Hayunas myOmuuumctuka». Mcropus nyOnuuuctuxu. OmnpeneneHue
MOHATUA  «IIyOnuuucTuKay. W3 wucropum cTaHOBIEHHS HaydHoil Mbiciu B Poccum.
B3auMoOBBITOZHOE COTPYIHMYECTBO Hayku u nyOnumuctukd. Hayka kak co3gaHus U
(GYHKIMOHUPOBAHUS HAyYHbIX MyOIMKAIMil B HAYYHBIX U3/IaHUSAX U Macc-Meua.

1.2. TekcT Kak peueBoe MPOU3BEACHUE, EAMHUIA OOICHHUS.

Omnpenenenue Tekcrta W BuAbl MHGopManuu B TekcTe. CTHIMCTHKA TEKCTa — Hayka,
oOyyaroIasi co3faBath 00pa3loBbie TeKCThl. CocoObl obecneueH s eIbHOCTU U CBSI3aHHOCTH
TEKCTa: BUABI T'PAMMATHYECKOW CBS3U MPEIJIOKECHHUN, CBA3b MO CMBICIY. 3aKOH JABUKECHUS
MBICIM Ha YpOBHE pa3HBIX COCTaBHBIX dYacTedl Tekcta (ab3ai, QparMeHT, IJlaBa, 4YacTh,
3aKOHYEHHOE Npou3Be/ieHue). Tumbl TEKCTOB MO (HYHKIHMOHAIBLHO-CMBICIIOBOMY Ha3HAUYECHHUIO
(OKECTKOTO» M «THOKOro» cmoco0oB mocTpoeHus. CrnocoObl JIOTHUYECKOTO H3JI0KEHUS
uHpopMaluu (MHIYKTUBHBIN, A€TyKTUBHBINA, 0 aHanoruu). IlepBuyHbie 1 BTOPUYHBIE TEKCTHI.
Heo6xoaumocTs cOOMIOCHNS HOPM JIUTEPATYPHOTO SI3bIKA MPH COCTABJICHUU TEKCTA.

1.3. Hay4HBbIll CTHIIb p€4M B CUCTEME PYCCKOTO JINTEPATYPHOTO S3bIKA.

MHorooOpa3ue S3bIKOBBIX cpeacTB. OTOOp S3BIKOBBIX CPEACTB Uil OOecredeHus
Haubonee d(pPeKTUBHOW KOMMYHHKAIIMU B ONpeAeaeHHON cuTyauuu. OyHKIMOHAIbBHbBIE CTUIN
JUTEPATypHOTrO s3blKa (HAy4HBIH, O(UIIMAIBHO-AETI0BOM, MyOnumucTuyeckuit). OcoOeHHOCTH
HAy4YHOTO CTHUJISl peuH, CelM(pHKa UCIIOIb30BaHUS AIEMEHTOB PAa3JIMYHBIX S3bIKOBBIX YPOBHEH B



HayyHOW peud. JIMHTBUCTHYECKHE OCOOCHHOCTH HAYYHOTO CTHJIS peud  (JIEKCHKO-
CIIOBOOOpa3oBaTeNIbHAsI ~ XapaKTePUCTHUKA, CTaHAAPTHOCTH  MOPQOJIOTHH, TOYHOCTh |
000OIIEHHOCTh TPAMMATUYECKUX KOHCTPYKIMH), CHEIHAlbHbIE MPHEMBI U PEUYEBBIC HOPMBI
HAy4YHBIX pabOT pa3HbIX kaHPOB. JKaHpbl TUCHbMEHHON U YCTHOW HAyYHOU pEeyH.

1.4. OcobGeHHOCTH YCTHON M MUCHMEHHOM peun.

JIOTUKO-TUHTBUCTUYECKHE OCOOEHHOCTHM HAYYHBIX TEKCTOB W WX aHAJIUTHKO-
CHUHTETHYeCcKasi mepepadoTka. JIekcuueckne MapKepbl — IMOMOIHUKMA B HAMMCAaHUM CTaThU.
HerepmuHonorndeckne CTaHAapTU3UPOBAHHBIC €AWHUIIBL [lepedncieHnre TUMUYHBIX OIIUOOK
IPU COCTABJICHMHM MHCHBbMEHHOTO HAyYHOrO TEKCTa (3HA4€HHE CJIOBA U JIEKCUYECKast
COYETAaEMOCTh, 3aMMCTBOBAHME B COBPEMEHHOM HAay4yHOW pe4M; CIaydyaud HapylIICHUs
rpaMMaTHYeCKUX HOpPM: TpaBUiia [IUTUPOBAHUSA, TPYAHBIE CIydyau YHOTpeOJICHUs MPEAIOroB,
BBOJIHBIX KOHCTpYKIHii). [IpaBuna Tpancopmannu HaydyHOH WHDOPMAIIMK U3 YCTHOTO TEKCTA B
MUCHhMEHHBIA U HA00O0POT.

1.5. IloarotoBka Hay4HO-MOIMYJSIPHOTO TEKCTA: KOMIIO3UIIMOHHBIE M CTUJIMCTUYECKUE
O0COOCHHOCTH, TUITUYHBIE OLTHOKH.

3aBUCHMOCTH BBIOOpA SI3BIKOBBIX CPEJICTB M CTPYKTYPHI TEKCTa OT IEJICBOW ayJIUTOPHH.
[Momynsipu3zanust CIOKHOTO HAYYHOTO 3HaHUS («HAy4ION») W OCHOBHBIE CIOCOOBI TOJAYH
Hay4HO-TIomyJisipHOW mHpopManuu B CMU: razetsi, xypHansl, TOJl, HaydHbIe CTEHA-anbl Ha
TB, kananel Ha Youtube Pamno, moakacTel, OHJIAWH-KOMMEHTHPOBAHHS COOBITHI, TEKCTHI,
WUTFOCTPAIIMK, BUIEO- M ayAuodailyibl, TUNEPCCHUIKA Ha Jpyrue WCTOYHMKH B HHTepHeTe.
KoMMO3UIMOHHBIE U CTHJIMCTUYECKHE OCOOCHHOCTH HAYYHO-MOMYJSPHOTO TEKCTa, TUITUYHBIE
OmMUOKH TpHU €ro cocTaBieHUH. OCHOBHBIC KaHPHI HAYYHO-TIOMYJSPHBIX TEKCTOB: HOBOCTH,
pEenopTaX, HMHTEPBBIO, KOJOHKH, Ipecc-peliu3bl M TOCThI B Onorax. PexomeHmanuu 1o
CTPYKTYpPUPOBaHHIO WH(OpMAInK (3aroJIoBOK, JTUJ, IUTATa, KOHIIOBKA).

Pazoen 2. Ilpasuna noo2comosxu nucbMeHHOU HAYYHOU pabombi.

2.1. ’)KaHpBl HAy4YHOTO CTUJIS PEYH.

OO0mas XapakTepuCTHKa >KAHPOBBIX TMOACUCTEM HAYYHOTO CTHJIS peud. SI3BIKOBBIC
mapaMeTpsl, pa3Iryarolye XaHpbl HAYYHOU peud (cXxeMa/MOJeNb MOCTPOCHHS, 00hEM TEKCTa,
MIPUCYTCTBHE aBTOpa B TEKCTE, YBEPEHHOCTb HM3JI0XKEHHS, COOTHOIICHHE PEe3yJbTaTOB U XOJa
UCCJIE0OBAHMs, CJOXKHOCTh SI3bIKa, pa3BOpayMBaHME BO BpeMeHu). [IpaBuiia kommpeccuu
HayyHOM HH(pOpMalMu: BBIJIEJICHUE KIIOYEBBIX CJIOB U MPEUIOKEHHH, oOpaszer] paboThl Haj
CO3JaHUEM BTOPUYHBIX TEKCTOB pa3HOM CTENEHU KOMIIPECCHM: BBIJICJICHUE TJaBHOMN
nH(popMaIuu, BeIIEIEHNE TOATEM, CyOmoaTeM. Buasl koMmpeccun HaydHOTO TEKCTa. Te3HcChl
Kak crenupuyeckuil >kaHp HayyHoro crTwis. I[lpaBunma coctaBieHus W ohopMIICHUS
WHTErpallbHOTO KOHcTekTa. CocTaBieHHWE aHHOTAIMK pa3HBIX BHUIOB. Bumbl pedeparos,
CTpYKTypa U cojepxaHue pedepaTa, KIHIIE, UCHOIb3yeMbIe MPU COCTABICHUU pedepaToB.
Paborta mo cocraBinennro pedepara-o63opa. PenensupoBanne. CTpykTypa pereHzun. Mojenb
TunoBoi penieH3un. OleHOYHAas YacTh pereH3uu. Crnenuduka cocTaBleHUS aHATUTHYECKOTO
o03opa.

2. 2. [IpaBuia HanUCaHKsI HAYYHOU CTAThU.

TexHonmorus TOATOTOBKM HAyYHBIX MyOJUKAIMi: TOATOTOBUTENBHBIA dTam (IUIaH
HAyYHOW MyOJIMKAIMKM); OCHOBHOM 3Tam (TOCTaHOBKA MPOOJEMBI, THUMOTE3a, TEOPETUUYECKOE
000CHOBaHUE, HKCIEPUMEHTAIbHASI YaCTh, PE3yJIbTaThl UCCIEIOBAHUS); 3aKIIFOUNTENbHBIN dTal
(BBIBOJIBI M MIEPCIIEKTUBHI UcclenoBanus). OO0IIMe peKOMEHAAINUN 171 TOATOTOBKU ITyOJIMKAIIUY
CTaThU HA MHOCTPAHHOM SI3BIKE.

BapuaHTbl TEKCTOBOTO MpEACTaBICHHSI HAYYHBIX pPE3yNbTaToB (MOHOTpadus, cOOpHUK
Hay4YHBIX TPYJOB, MaTrepuanbl KOH()EPEHIIMU, PETPUHT, TE3UCHI JOKIIAI0B, Hay4dyHas CTaThs).
Crpykrypa HayuyHoil cTatbu. OdopmieHue HaydHoW myOnukamuu. [IpaBuna odopmieHHS
OTJIETTLHBIX YacTell TEKCTOBOTO MaTepuana (odopmiieHne oubimorpaduu, CHOCOK, COKpAIICHHE
CJIOB, TEKCTOBOTO O(opmiieHus: TaOIHUIl U PUCYHKOB, cxeM). TpeOoBaHMs K aBTOPCKUM TEKCTaM



opUruHaiga. AHaiu3 oOMyOJIMKOBAaHHBIX cTaTel couckareneil yueHod crenmeHH. COOTBETCTBHE
TEMAaTHKHU CTaThbU HAyYHOM cnenuanbHOCTH. HayuHas HOBU3HA.

Henp u mman coOcTBeHHON myOsukanuu. OrmnpeneneHue MecTta OIyOJUKOBAHUS.
Pa3paboTka mnaHa-mpocnekTa MyOJMKAalMM C OINpeAeleHHeM Iefd, 3ajad, HOBU3HBI U
NPAaKTUYECKOM 3HAYMMOCTH. AHAJIW3 JKypHAJIOB Ui ONpeAeieHUs MecTa MNyOIrKaluu:
BBISIBJICHHE SJIEPHBIX KYPHAJIOB, 3aK0H bpendopaa, nHIeKC HINTUPOBaHUS XUpILIa.

Pazoen 3. Kynomypa nayunoti MoHOI02UYECKOU U OUANO2UYECKOU peyU

3.1. [IpaBuia MoAroTOBKHA HAy4YHOT'O JOKJIA/a.

OTnuuyuTenbHble OCOOCHHOCTH 3Bydalledl pedd. 3aKoHbl COBPEMEHHON PHUTOPHKHU.
TpeGoBaHus K MOJATOTOBKE MyOJMYHOTO BBICTYIUICHHS B 3aBUCHUMOCTH OT LIEJIM BBICTYIUICHHS.
Kanpel HaydHOHW YCTHOM MOHOJIOTHYECKOW (MHGOPMAIMOHHOW peuyHu): CcooOIIeHue,
pedepaTuBHOE cOOOIIEHHE, JTEKIH, JOKIaa. Pa3HOBUIHOCTH TOKJIAZ0B, 00bEM U COOJIIOJICHHUE
peraameHTa. JTamnbl MOATOTOBKHM HAayUHBIX JOKJIAA0B (BBIOOP TEMBI, TOJOOP MaTepHaliOB, IJIaH
BBICTYIIJICHUs, paboTa HajJ TEKCTOM, O(GOpMIIEHHE MaTepuajioB JUIsl YCTHOTO HpEICTaBJICHUS,
MOJATOTOBKAa K BBICTYIUIEHUIO). OCHOBHbIE OLIMOKM MpU HAMUCAaHUM JOKJIaJ0B Ha HAY4YHYIO
KoH(pepeHuuto. [IpaBuia BRICTYIUIEHUH ¢ Mpe3eHTalueil Ha 3aiuTe KBaaTu(pHUKalMOHHBIX paboT
1 HaY4YHBIX KOH(EpEeHIHUIX.

3.2. OcHOBHBIE TpeOOBaHMS K BEJCHUIO HAYYHOH TUCKYCCHH.

Kanpsl auamornyeckoil yYCTHOW Hay4HOM peuu: Mpecc-KOH(EepeHIHs Kak OAUH W3
croco0oB mojdydeHuss HH(popmanuu, HaydHas Oecena, HayuyHas guckyccus. OcobeHHocTH
akajgemuueckoro stuketa. O mpupose MNOMIMHHOIO (MPOayKTUBHOrO) cropa. KymnbTypa
CTOPa/TUCKYCCUH: OIpeJesIeHHe TMpeaMeTa CIopa, MOBEACHHE IOJIEMUCTOB, YBaXHUTEIbHOE
OTHOILIEHHWE K ONMoHeHTy. [IpaBmia yOexkieHus OINMOHEeHTa: yOexJeHHWe M apryMeHTallusd,
OCHOBHBIE BUJbl ApPIYMEHTOB, CTPYKTypa J10Ka3aTelbCTBa, MOJEMUYECKHE NMPHUEMBI, UCKYCCTBO
oTBeuaTh Ha BONpPOChl. OCHOBHBIE CTpaTeTMd M TAKTUKH BEJEHUS HAy4YHBIX JIUCKYCCHM.
IlonroroBka K JUCKyCCHM U PEUEBOE MOBEAEHUE Ka)KIOT0 Y4aCTHHUKA.

OO0r11ee KOJIMYECTBO PA3ALIoB — 3.

4 O0beM yueOHO# JUCUMIITIHHbI

. B B akanem.
Buapl yaeGHO# paboThI 3a4eTHBIX
qacax
€IMHULIAX
O01as TPyA0eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHSA: 0,94 34
Jlexumu (Jlek) 0,47 17
[IpakTnueckue 3anstus (I13) 0,47 17
CamocrositesbHas padora (CP): 2,06 74
CaMOCTOSITETbHOE U3YYEHUE MOTYJIEH NUCIUTIIINHBI 506 73,8
KoHnTakTHas camocTosiTeNbHasl padoTa ’ 0,2
Bujx koHTpOJIS: 3agerT
B
N B actponom.
Bunel yueOHoit paboThl 3a4ETHBIX
qacax
eAMHULIAX
O0mas TpyA0eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 81
KontakTHasi paboTa — ayINTOPHbIE 3aHATHSA: 0,94 25,5
Jlexumu (Jlek) 0,47 12,75
[IpakTnueckue 3anstus (I13) 0,47 12,75
CamocrositesqbHasi padora (CP): 2,06 55.5
CaMocTosATeIbHOE U3YUYEHHE MOTYJIeH AUCLIUILIIMHbI 55,35
2,06
KoHnTakTHas camocTosiTenpHas padoTa 0,15




| Buj koHTpoad:

3a4yeT

AHHOTanus padoyeil NPOrpaMMbl UCHUIITHHBI
«TexHoJI0ruU NPOoeKTUPOBAHNUS HH(OPMAIMOHHBIX cucTeM U TexHoJorui» (b1.0.10)
1 Heab AUCHUNUIMHBI — HAYYUTh CTYACHTOB IPUMEHEHUI0 OCHOBHBIX IIPUHIIUIIOB,

METOJ0B H MCTOI[OJ'IOFI/Iﬁ IIPOCKTUPOBAHNUA M MOACPHU3AIUU I/IH(bOpMaI_[I/IOHHBIX CUCTEM H

TEXHOJIOTH, 03HAKOMUTB CO CPEACTBAMU IIPOCKTUPOBAHUS.

2 B pe3yabrare
MarucTpaTypbl 10J/KeH:

H3YYCHHUHA JTHUCHUILIMHBI

o0yyaomuiica 1o

Obnadams CIeNyIOMUMHA KOMIIETCHIMSMU:

Koa n HauMeHOBaHUE yHUBEPCAIBHOMN
KOMIIETeHIIUHU

KOI[ 1 HAMMCHOBAHUC MHUKATOpa
JOCTMIKCHU A YHHBepcaHBHOﬁ KOMIICTCHIIM

YK-2. CnocobeH ymnpaBisTh MPOSKTOM Ha
BCEX JTarax €ro Xu3HCHHOI'O IIUKJIa

YK-2.1.

3HaTh: ATANbl )KU3HESHHOTO [TUKJIA TIPOCKTA;
3Tarnbl Pa3padOTKH U PealN3alid MTPOSKTa;
METOBI pa3pabOTKH U YIIPABICHHUS
MIPOCKTAMH.

YK-2.2.

YMeTh: pa3pabaTbiBaTh IPOEKT C YUYETOM
aHallM3a aJbTePHATUBHBIX BAPUAHTOB €TO
peau3anuu, onpeAesaTh IeJIeBhIE ITallbI,
OCHOBHBIE HaIpaBJICHUsI PabOT; OOBSICHUTH
e u (opMyITHpPOBATh 3a/1a4M, CBSI3aHHBIC C
MOJITOTOBKOM M pean3aiuei MpoeKTa;
YIPAaBISATH IPOSKTOM HA BCEX 3TaIax ero
KU3HEHHOTO IUKJIA.

YK-2.3.

Brnanets: MeTomukamu pa3paboTKu U
yIpaBJICHUS POCKTOM; METOJJAMH OIICHKH
MOTPEOHOCTH B pecypcax U 3((HEeKTUBHOCTH
MIPOCKTA.

Ko u HaumeHoBaHme
obmenpodecCuoOHATPHOW KOMIIETCHITIH

Kon 1 HaumeHOBaHMe HHIMKATOPA
JIOCTIDKEHHSI 001IenpodecCHOHaIbHOM
KOMIIETEHIUNA

OIIK-5. Crioco6en pa3pabaTeiBaTh U
MOJICPHU3UPOBATH MTPOrPAMMHOE U
amnmapaTtHoe o0ecrieueHre HHPOPMAIIMOHHBIX
Y aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-5.1.

3HaTh: COBPEMEHHOE IIPOrPaMMHOE U
annapatHoe o0ecrieueHre HHPOPMALMOHHBIX
Y aBTOMAaTHU3UPOBAHHBIX CUCTEM.

OIIK-5.2.

YMeTb: MOJIEPHU3UPOBATH IPOIPAMMHOE U
anmapatHoe o0ecrieueHre HHPOPMALMOHHBIX
U aBTOMATHU3UPOBAHHBIX CUCTEM JIJIA
peteHus mpoeCCHOHATBHBIX 3a/1a4.
OIIK-5.3.

HmeTp HaBBIKK: pa3pabOTKU IPOrpPaMMHOTO
Y amnmapaTHOTo o0ecreueHus
MH(POPMALIMOHHBIX M aBTOMATU3UPOBAaHHbIX
CHCTEM JUIsl pelieHHsl PO eCCUOHAIBHBIX

nporpamme




3aga4.

OIIK-8. CriocobeH oCyIiecTBIISTh OIIK-8.1.
3¢ exTHBHOE yIpaBICHHE pa3pabOTKOM 3HaTh: METO1070THH () (PEKTUBHOTO
MPOrPaMMHBIX CPEJCTB U MMPOECKTOB yrpaBiIeHHs pa3paboTKOI MPOrpaMMHBIX
CPEICTB U MPOEKTOB.
OIIK-8.2.

YMeTh: IIaHUPOBATh KOMIUIEKC paboT 1Mo
pa3paboTKe IpOrpaMMHBIX CPEICTB U
MIPOCKTOB.

OIIK-8.3.

WmeTp HaBBIKK: pa3pabOTKU MPOrPaMMHBIX
CpCACTB U MMPOCKTOB B KOMAHC.

3name.

— MOJIEJTH JKMU3HEHHOTO ITUKJIa HH()OPMAIIMOHHBIX CHCTEM;
— MPUHIIAITBI KAHOHUYECKOTO ¥ TUIIOBOTO MPOCKTHPOBAHMUS;
— COBPEMEHHBIC METOJIOJIOTHH Pa3pabOTKH.

Ymemn:

— MPOBOAWTH MPOECKTUPOBAHHE TMPOrPAMMHBIX MPWIOKEHUH C HCIOJIb30BAHHEM
COBPEMEHHBIX METOI0JIOTHUI Pa3padOTKH;

— C03/1aBaTh MPOEKTHHIC JOKYMEHTBI U TEXHUUECKYIO JOKYMEHTAIIHIO.

Braoems:

— HHCTPYMEHTaMHU pa3paboTymKa i MPOECKTUPOBAHHMS U Pa3pabOTKH PaCHIHPAEMBIX U
JICTKO TIO/IICPKMUBACMBIX TIPUIIOKCHHIA,

— METOOJIOTUSIMHU MOJETUPOBAHHS OM3HEC-TIPOIIECCOB.

3 Kpartkoe cogep:xanue JTUCUMILIHHbBI
Paszoen 1. Ocnogvl memoodonozuu pazpabomxu

1.1. Mopenu >KW3HEHHOTO IMKJIa WHOOPMAIMOHHBIX cucTeM. KaHoHWYeckoe u
TUIIOBOE MTPOEKTHPOBAHHUE.

Kubepuernueckas monenr MC, moHATHE SKOHOMHUYECKOW HH(POPMAIMOHHON CHCTEMBI
(QUC). Conepxanne MeTOA0I0THIA MpoeKkTupoBanus nHGpopmanmonusix cucreM (MC). Moaenu
KU3HEHHOTO IMKJIa: UTepaTUBHAsI, KacKadHasl, cnupaibHasd. ['mOkas MeTomoiaorust pa3paboTKH.
Oransl peanu3anuu npoekrta no coszganuro MC. KanoHumdeckoe M THUIIOBOE NMPOEKTHUPOBAHUE.
Texunueckoe 3agaHue.

1.2. Apxutektypa HHPOPMAITMOHHBIX CUCTEM.

[Tonsitue APXUTEKTYPHI MH(GOPMAITMOHHBIX CHCTEM. Tumnst ApPXUTEKTYP.
MUKpOapXUTEKTYpbl U MaKpOAPXUTEKTYpbl. APXUTEKTYPHBIM MOAXOA K MPOECKTUPOBAHUIO
MH(GOPMALIMOHHBIX CUCTEM.

1.3. MonenupoBanue 6usHec-nponeccos. [IpoekTHas JOKyMeHTAIHsL.

OyHKIMOHAIBHOE  MOJEIMPOBAaHHE  JEATENBHOCTH  (QUPMBI,  pa3pabaThiBaromiei
nporpammuoe obecriedenne (I[10). Meromonorus monenupoBanus IDEF 0 u 3. Beinenenwue
noamnpoueccoB.  OOBEKTHO-OPUEHTUPOBAHHOE  MOJEIUPOBAHHE  JIEATENBHOCTH  (UPMBI,
pa3pabatsiBaroIeit MpOrpaMMHOE obecrniedeHue. [IpoekTHas IOKyMEHTAallHs.
JlokyMeHTHUpOBaHUE KOAA.

Pazoen 2. I'ubxue memooonoeuu pazpabomxu

2.1. OcHoBbI THOKHX pa3paboTok. CrcTeMbl KOHTPOJIS BEPCHIA

[Tonsitne TrOKoOM Metomonoruu paszpadotku [10. DkcTpemaabHOE MPOrpaMMHUPOBAHUE U
ero mnpuHUMIBL. CHCTeMBl KOHTpOJs Bepcuil svn, git. basoBbie komanner git. IloHsTue



YIAJEHHOTO M JIOKAJIBHOTO peno3uropus, cienka. Co3gaHue KOMMMTOB, HUX OTMEHa,
nepemenieHne, mnepebasupoBanue. Pa3pabotka B Berkax. Pa3paboTka  MHOXECTBOM
pa3paboTUYHKOB.

2.2. TectupoBanme. PazpaboTka uepe3 TecCTHpOBaHUE.

OnuT-TecTupoBanue. MOyHKIMOHAIBHOE TecTHpoBaHue. Pa3zpaboTka mporpamm dyepes
tectupoBaHue. CoBpeMeHHbIe OMOIMOTEKH ISl aBTOMATH3aIlMH Mpoliecca TECTUPOBAHUS.

2.3. HenpepbIBHAs UHTETpALIUsL.

ABtomatmzarusi coopku. Makefile. Cuctembr aBTOMatmzamuu coopku Make, CMake,
Sconstruct. HenpepsiBHast unterpanus Ha Github ¢ Travis-CI.

2.4. ITapHoe 1 KOMaHAHOE MporpaMmmupoBanue. PegaxkTopuHr.

Kon ¢ «aypHeiM 3amaxom». OcHOBHble mpueMmbl pedakropunra koxa. Pedakropunr
00BEKTHO-OpUeHTHUpOoBaHHOrO Koja. [IpuHnmmnsr paspaborku SOLID. Ilapnoe u xomanHaHOe
IIPOrpaMMHUpPOBaHKE, Scrum.

2.5. Ipyrue rubkue METOA0IOTHH pa3paboTKu

PazpabGotka, ympaBmsemas (yHKIMOHaNbHOCThIO. PaGora ¢  oTnaguuMkoM H
POQUIUPOBIIUKOM MAMSTH.

OO11ee KOJIMYEeCTBO pa3ieioB — 2.

4 O0beM yueOHOI JUCUMIITIHHBI

N B B akagem.
Bunsl yueOHoii paboThI 3aYETHBIX

eAMHULIAX Hacax
O01as Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 5 180
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS: 1,42 68
Jlexuuu (Jlek) 0,47 17
Jlaboparopusie 3ansTus (JIad) 0,95 34
CamocrositesibHasi padora (CP): 2,58 93
CamocTosiTeIbHOE U3YUEHHUE Pa3/IeNIOB AUCIUILUIMHbI 2,58 93
IK3aMeH 1 36
KonTtakTHas paboTa — MpOMeXyTOUYHAs aTTECTAIHS 1 0,4
IToaroToBka K s3K3aMeHYy 35,6

Buja konTpoJs: JIK3aMeH
B
Bunst yueOHoii paboThI 3aueTHBIX | B actp. yacax

eAMHULIAX
O01as Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IVIAHY 5 135
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS 1,42 37,75
Jlexuuu (Jlek) 0,47 12,25
Jlaboparopusie 3ansTus (JIad) 0,95 25,5
CamocrositesibHasi padora (CP): 2,58 70,25
CaMOCTOsITeTbHOE U3YUYCHUE PA3/ICSIOB TUCITUILITMHBI 2,58 70,25
IK3aMeH 1 27
KonTtakTHas paboTa — MpOMeXyTOUYHAs aTTECTAIHS 1 0,15
IToaroToBka K s3K3aMeHYy 26,85

Buja konTpoJs: JIK3aMeH

AHHOTanuUs padoyeil NPOrpaMMbl JUCUMILTHHBI
«IIporpammuas nn:xkenepus» (b1.0.11)
1 Henabo AUCHUIJIMHBI ABIISETCS (opMUpoBaHuEe TPO(HECCHOHATBLHBIX KOMITETCHIINH, a
TaK)Ke MOJyYEeHHUE 3HAHUU CTyJIEHTaMHM O METOJAaX, IMpolleccax M CTaHJapTaxX CHUCTEMHOM U



NPOrPAaMMHOM  WHXKEHEPUU JUIS WX TNPUMCHEHHUS TpPH  aHalu3e
uHpopmanmonusix cucteM (MC) u mporpammuoro obecneuenus (I110).

2 B pe3yabraTe H3yYeHHs JUCHHMIUIMHBI OOydawmuiics 1O mporpaMme
MarucTpaTypbl T0JKeH:

Obnadams CIeIyIOMUMHA KOMIICTCHIIMSMMU:

U [POCKTUPOBAHUU

Kox n HaumeHoBanue
o0mienpodeccHoHaATbHON KOMIETSHIINN

Kon n HanmeHOBaHME HHAMKATOpA
JOCTIDKEHHSI 0011enpodeccuoHaIbHON
KOMIIETEHINH

OIIK-2. CniocoGeH pa3pabaTbiBaTh
OPUTHHAJIBHBIC aJITOPUTMBI U ITPOTrpaMMHBIC
CpeZICTBa, B TOM YHCIIE C UCTIOIB30BaHUEM
COBPCMCHHBIX MHTCIUICKTYaJIbHBIX
TeXHOJ'IOFI/II\/'I, JJI pCHICHUA
npoeCCHOHANTBHBIX 3a7a4

OIIK-2.1.

3HaTh: COBPEMEHHBIE
MHPOPMAIMOHHOKOMMYHHKAIIMOHHBIE U
WHTEJUICKTyaJIbHbIE TEXHOJIOTHH,
WHCTPYMEHTAJIBHBIE CPEJIbI, TPOTPAMMHO-
TEXHHYECKHE TUIAT(HOPMBI JUTS PEIICHHS
npodeccHoHaIbHBIX 3a1au.

OIIK-2.2.

YMeTb: 000CHOBBIBAThH BBIOOP COBPEMEHHBIX
MH(POPMALIMOHHO-KOMMYHUKAITUOHHBIX U
MHTEJUIEKTYaJIbHBIX TEXHOJIOTHH,
pa3pabarbiBaTh OpUTHHAIBHBIC
MIPOTPaMMHBIE CPECTBA IJISl PEIICHUS
pohecCHOHANBHBIX 3ajau.

OIIK-2.3.

VimeTh HaBBIKH: Pa3paOOTKH OPUTHHAIBHBIX
MIPOTPAMMHBIX CPEJICTB, B TOM YHCIIE C
HCTIONIb30BAHNEM COBPEMEHHBIX
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX U
MHTEIJICKTYaJIbHBIX TEXHOJIOTHH, JUIS
peuieHus npoecCHOHATBHBIX 33/1a4.

OIIK-5. Criocoben pa3pabaTsiBaTh U
MOACPHU3UPOBATH IMTPOrpaMMHOC U
amnmapaTHoe obecnieueHne HHGOPMAIIMOHHBIX
¥ aBTOMAaTU3UPOBAHHBIX CUCTEM

OIIK-5.1.

3HaTh: COBPEMEHHOE TIPOTPaAaMMHOE 1
ammapaTrHoe ooecrieueHre HHPOPMAIIMOHHBIX
Y aBTOMAaTHU3UPOBAHHBIX CUCTEM.

OIIK-5.2.

YMeTh: MOJEPHU3UPOBATH MPOTPAMMHOE U
anmapaTHoe obecredeHne nHHOPMAIMOHHBIX
Y aBTOMATU3UPOBAHHBIX CUCTEM IS
penieHus mpodecCHOHANBHBIX 3a7ad.
OIIK-5.3.

VimeTh HaBBIKH: pa3padOTKU MPOTPAMMHOTO
Y anmapaTHOro 00eCIeueHUs
MH(OPMALMOHHBIX U aBTOMAaTU3UPOBAHHBIX
CUCTEM ]ISl peIIeHUs TPO(heCcCHOHATBHBIX
3ajad.

OIIK-8. CriocobeH oCyIIeCTBIISTh
3¢ deKTUBHOE YIIpaBJICHUE Pa3pabOTKON
IIPOTPaMMHBIX CPEJICTB U IIPOCKTOB

OIIK-8.1.
3HaTh: MeTO10JI0TUH 3(H(HEKTUBHOTO
yIpaBiIeHus pa3pabOTKOH MPOrpaMMHBIX

CPEICTB U MPOEKTOB.
OIIK-8.2.




YMeTh: IIaHUPOBATh KOMIUIEKC paboT 10
pa3paboTKe IpOrpaMMHBIX CPEICTB U
MIPOCKTOB.

OIIK-8.3.

HmeTp HaBBIKK: pa3pabOTKU MPOrpPaMMHBIX
CpCACTB U MMPOCKTOB B KOMAHC.

3uams:

COBpEMEHHbIE MH()OPMAMOHHOKOMMYHHUKAIIHOHHBIE U MHTEUICKTYaJIbHbIE TEXHOJIOTHH,
UHCTPYMEHTAJIbHBIE CpPEJbl, MPOrPaMMHO-TEXHUYECKHE TIIaTGOpMbl Il PpeIIeHHs
npodecCHOHANBHBIX 3a1a4,

COBPEMEHHOE TMpPOrpaMMHOE U ammapatHoe obecreueHue HH)OPMAIMOHHBIX |
aBTOMATU3UPOBAHHBIX CHCTEM;

METO0JI0TUH 3(PPEKTUBHOTO yIpaBICHUS pa3pabOTKON MPOrPaMMHBIX CPEJICTB U
IPOEKTOB.

Ymems:

000OCHOBBIBATh  BHIOOP  COBPEMEHHBIX  HMH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX U
WHTEJUICKTYaJIbHBIX ~ TEXHOJIOTHH, pa3pabaTbiBaTh OPUTHHAIBHBIE  ITPOTrPAMMHBIC
CpEeJICTBA ISl pemieHUs MPOodECCHOHATBHBIX 3a/1a4;

MOJICPHU3UPOBATh TMPOTPAMMHOE W ammapaTrHoe oOecreueHre HH(POPMAIMOHHBIX H
ABTOMATU3HPOBAHHBIX CUCTEM IS PEIICHHs MPOo(eCCUOHATBHBIX 3a/1a4;

TJIAHUPOBATH KOMIUIEKC PabOT Mo pa3pabOTKe MPOrPaMMHBIX CPEJICTB M MPOEKTOB;

Braoemey:
pa3paboOTKH OPUTHHAIBHBIX MPOTPAMMHBIX CPEICTB, B TOM YHCJI€ C HCIIOJIb30BAHUEM
COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX u UHTEIUICKTYaTbHBIX

TEXHOJIOTHH, JUIsl pelieHus: Mpo(eCcCHOHAIBHBIX 3aj1ay;

pa3pabOTK TPOrpaMMHOTO U  ammapatHoro obecrneueHuss WHGOPMAIMOHHBIX U
aBTOMATHU3MPOBAHHBIX CUCTEM ISl PelIeHUs MPOPECCUOHANbHBIX 3a/1a4;

pa3pabOTKu MPOrpaMMHBIX CPEACTB U MTPOEKTOB B KOMaH/IE.

3 Kpartkoe cogep:xanue JTUCUMILIHHBI

Pa3zoen 1. Memooonocuu u cmanoapmul cuCmemMHOU U NPOCPAMMHOU UHIHCEHEPUU

[Tonsitue xu3nenHoro uukia (JKL[) u crangapThl cCUCTEMHOM UHKEHEPHUH.

[lonsTHE JKM3HEHHOTO ILMKJIA. YPOBHU BOIUIOIIEHUS U Pa3sHOOOpaszue KUZHEHHBIX
IIUKJIOB, CBSI3b KU3HEHHBIX IIUKJIOB Pa3HBIX YPOBHEU CTPYKTYpPHI B cOCTaBe cUcTeMbl. OCHOBHBIE
dopManu3Mbl  MPEACTABIEHUS  JKM3HEHHOTO  [HMKIA. BuAbl  JKM3HEHHBIX  IMKJIOB:
MocJie0BaTeNbHBIN, HHKPEMEHTAIbHBIN, UTepallioHHBIH. [lomaroBoe BriieeHnEe PeCypCoB.

Xapakrepuctuka [SO 15288 (mpakTuku >KU3HEHHOTO LUKJIA CUCTEMHOW WHXKEHEPHUH),
ISO 42010 (apxutektypHoe ommcanue), ISO 24744 (onucanue MeTonoB paspaborku), OMG
ArchiMate (apXWTeKTypHBIH S3bIK JUIS TpeanpusTwii). CrpaBouHbIE JaHHBIE, OCHOBAaHHBIE Ha
WH)XCHEPHBIX CTaHAapTax (OHTOJOTMYECKas WHTErpalus JaHHBIX JKU3HEHHOTO IMKJIa B
texnosioruu ISO 15926).

[TpakTiku cucremHoil wuHxeHepuu. 1.2.1 MojaeneopueHTUPOBaHHAS CHUCTEMHAs
WH)KEHEpHsl.

Onucanust ¥ MOJENH CHCTEM. YCTpaHeHHEe KOmu3uid (0O0OCHOBaHHWS, WHTETpaIus
JaHHBIX) W TOpoXaaroliee («aBToMaTHueckas paszpaboTka», TpaHchopMalys Mojesei)
MPOEKTUPOBAHUE M H3TOTOBJIEHHE. YTpaBlieHHEe KoHpuUryparuel u u3MeHeHHsMH. Mojenb
NPOAYKTa M  MOJENb OpraHu3anuu. JIOKyMEHTOLIEHTpUYECKHE M  JaTaleHTPUUYECKUE
apxutekTypsl coBpeMeHHbIX CAIIP u cuctemsl ynpasnenus JKILI. MHxkeHepHbIe OHTOIOTHH.

Omnpenenenue TpeOOBaHUN U cUCTEMHas apxUTeKkTypa. HxeHepus TpedoBaHuii, paboTta
UHXXeHepa Mo TpeOoBaHUsAM. HWHXKeHepuss CHCTEMHOM apXUTEKTYphl, paboTa CHCTEMHOTO



apxutekTopa. Onucanus TpeOOBaHUW WM APXUTEKTYPHBIE OMHCAHWSA. BOIUIONICHHE CHCTEMBI.
Cucremnas unterpamnus. Bepudukanus u Banumanus, WHXeHEpHBIe o0ocHOBaHUs. [lepexon k
AKCIUTyaTalUu.

Opranuzanuonnas unxeHnepus. I[lonxon cucrtemsl cuctem. OpraHuzamusi Kak CHCTEMA.
Crparerus npu paspadbotrke MUC. Opranuzanmonnast apxutekrypa. CUTyallMOHHAas WHXKEHEPHS
METOJIOB. YTIpaBJICHUE TMPOEKTaMH, IpoleccaMu, Kenlcamu. WHKXEHEpHBbI MEHEIKMEHT.
VYnpasnenue TexHoiaorusiMu. OCBOCHHE MPAKTUK CUCTEMHON MHXEHEPUU B OPTaHU3ALUU.

[Ipodunm craHgapTOB KU3HEHHOTO IMKIA CHUCTEM W TPOTPAMMHBIX CpPEICTB B
MIPOrpaMMHOM MHKeHepuu. l[IporpaMMHas WMHKEHEpUs B KU3HEHHOM LMKJIE IPOTrPaMMHBIX
cpeactB. OCHOBBI JKM3HEHHOTO IIMKJIA MPOTrpaMMHBIX CpeAcTB. Poib CHUCTEMOTEXHHKH B
nporpaMMHON HMHXeHepuu. CHCTEMHBIE OCHOBBI COBPEMEHHBIX TEXHOJOTHM MpOrpaMMHOMN
umkeHepun. Meromgonorus odecredeHust kauectna [1C B mporpaMMHO# HHXCHEPUH.

Mopaenu 1 ipoduiIH )KU3HEHHOTO IIUKJIa MPOTPaMMHBIX cpeAcTB. HaznaueHue npoduneit
CTaHJIapPTOB KM3HEHHOI'O IHUKJIAa B MPOrpaMMHON WH)KeHepuH. JKWU3HEHHBIM LUK mpoduiei
CTaHJIAPTOB CHCTEM M MPOTPaMMHBIX cpeAcTB. Mojenb mpoduias CTaHAAPTOB KUZHEHHOTO
[HKJIa CIOKHBIX MMPOTPAMMHBIX CPEJICTB

Paszoen 2. Memooonozuu npoexmuposanusi UH@POopMAYUOHHBIX CUCTIEM

Metoon0rust CTPYKTYpPHOTO IMPOEKTUPOBaHUsA. METOHO0JIOrMM CTPYKTYPHOTO aHaiIu3a
Monana/Jle Mapko u I'eitna-Capcona. — TeXHONOTHs CTPYKTYPHOTO aHAIIN3a ¥ HPOEKTUPOBAHUS
(SADT). Metononoruu MoOJEIHpOBaHUs TpeaMeTHOH obnactu. CTpyKTypHass MOJENb
npeaMmeTHo oOmactu. OOBekTHas CcTpykTypa. DyHKIMOHANBbHAs CTpykTypa. CTpykKTypa
ynpasneHus. OpraHuzanuoHHasi CTpykTypa. OyHKIIMOHAIBHO-OPUEHTUPOBAHHBIE U OOBEKTHO-
OPUEHTHUPOBAHHBIC METOJIOJIOTHH OMUCAHUA MPEAMETHOU 00siacTu. DYHKITMOHAIBHAS METOIUKA
IDEF. ®ynkuuoHanbHas METOAMKA MOTOKOB JaHHBIX. OOBEKTHO-OPHUEHTUPOBAHHAS METOIMKA.
CpaBHEHHE CYIIECTBYIOIUX METOUK. CHHTETHYECKass METOIMKa.

[IpoexkTupoBanue CTPYKTyp MHaHHBIX WH(MOPMAIMOHHBIX CHUCTEM. MoaenupoBaHue
nanueix. Meton IDEFI1X. OtobpakeHne MOENM JaHHBIX B WHCTPYMEHTAJIBHOM CPEICTBE
ERwin. VYpoBHu otoOpaxkeHuss mojaenu. Co3naHue JIOTMYECKOM MOJETH JAaHHBIX: YPOBHH
JIOTUYECKOW MOJIENIN, CYIIHOCTH W aTpPUOYTHI; CBSI3W; THUIIBI CYIIHOCTEH U Hepapxus
HACJICTOBAHMsI;, KJIIOYHM, HOpMaiu3alus MaHHbIX; MoMeHbl. Co3maHue (QU3UYEecKOW MOJeTH:
YPOBHH (DU3UYECKON MOJENH; TaOJHIIBI, MpaBWIa BaduJallid W 3HAYCHUE IO YMOJIYAHHUIO;
WHJCKCHI; TPUTTEPHl U XpPaHUMBIE MPOIEAYPHI; BBIYUCICHUE pa3Mepa 0a3bl TaHHBIX; MPSIMOE H
oOpaTHOE TIpOoeKTHUpOBaHKE. [ 'eHepalus Koja KINeHTCKo JacTu ¢ nmomotibio ERwin. Co3manne
0oT4eTOB. I 'eHepanus cnoBapel. TeXHOIOTUH NPUMEHEHHS] OHTOJIOTHH.

OOBbEKTHO-OPUEHTUPOBAHHBIN MOJXO0. MIPOEKTUPOBAHUSA nuc. Jwnarpammsl
yHUBEpcaJbHOrO si3bika MojenupoBanuss (UML). Knaccel u  cTepeoTHNBI  KIIAcCOB.
AccoumatuBHble Kiacchl. OCHOBHBIE DJIEMEHTHl JAMAarpaMM B3aUMOJICHCTBHS — OOBEKTHI,

cooOmieHusi. JlmarpaMMbl COCTOSHUM: HAYadbHOTO COCTOSIHHS, KOHEYHOTO COCTOSIHHSI,
nepexoabl. BiokeHHOCTh cocTosiHMM. JluarpamMMbl BHEAPEHUS: TMOJCUCTEMBI, KOMIIOHEHTHI,
cBsa3u. CTepeoTUribl KOMIOHEHT. J[MarpaMMebl pa3MemieHusl.

Pazoen 3. Cucmemnoe npoekmupogarue npocpammuozo obecneyerus

Mogenu ¥ TpPOLECCH YNPABJIEHUS IPOEKTaMU IMPOTPAMMHBIX CPEICTB. YIIPaBJICHUE
MPOCKTAaMU TMPOTPAMMHBIX CPEACTB B CcHUCTeMe Habopa Mojenen COBEPIICHCTBOBAHMUS
MPOLIECCOB B OPraHU3allMAX pa3HBIX pa3MepoB U BHUIOB AesaTenbHocTH (CMMI). Cranmaptsl
MEHE/DKMEHTa (aIMUHHACTPATUBHOTO YIIPABIEHUs) Ka4yeCcTBOM cucTeM. CTaHIapThl OTKPBITHIX
CUCTEM, PETIAMEHTUPYIOIIUE CTPYKTYPY U UHTEp(]eichl MPOrpaMMHBIX CPEACTB.

VYrpasnenue TpeOOBaHUAMH K MPOTpaMMHOMY oOecriedeHuto. Opranuzaius pa3paboTku
TpeOOBaHUI K CIIOXHBIM MPOTPAMMHBIM cpeacTBaM. lIporecchl pa3paboTku TpeboBaHUN K
XapakTepUCTUKAM CJIOKHBIX MPOTpaMMHBIX cpelacTB. CTpyKTypa OCHOBHBIX JOKYMEHTOB,
OTpaKarIIUX TPeOOBaHUS K MPOTPAMMHEIM CPEACTBAM



TexHoJI0TUH MPOEKTUPOBAHUS MPOTPAMMHBIX CpeACTB. Llenn M nmpuHIUIBI CUCTEMHOTO
MIPOEKTUPOBAHUS CIIOKHBIX MPOTPaMMHBIX cpelacTB. [Ipolecchl CHCTEMHOTo MPOEKTHPOBAHUS
IIPOrpaMMHBIX cpeAcTB. CTpPYKTypHOE IPOEKTHUPOBAHUE CJIOXKHBIX IPOTPAMMHBIX CpPEICTB.
[IpoekTrpoBaHue MPOrPaMMHBIX MOJYJIEH U KOMIIOHEHTOB.

KonctpyupoBanue mnporpaMMmHoro ootecmeueHus. 3ajaud MU OCOOEHHOCTH OOBEKTHO-
OpPUEHTHPOBAHHOTO MPOEKTUPOBAHUA MPOrpaMMHBIX cpeAcTB. OCHOBHBIE MOHATHS U MOJEIH
O00BEKTHO-OPUEHTUPOBAHHOTO  TPOEKTUPOBAHHMS ~ NPOTPAaMMHBIX  CPEACTB.  BapuaHTbI
MpEJCTaBlICHUs MOJeled U  CpeicTBa  OOBEKTHO-OPUEHTHPOBAHHOIO  MPOEKTHPOBAHUS
IIPOrPaMMHBIX CPEJCTB.

TexHUKO-IKOHOMUYECKOEe O00OCHOBAaHME MPOTPAMMHBIX CPEICTB. XapaKTEPUCTHKU
KayecTBa MPOTrpaMMHBIX cpencTB. OCHOBHbIE (DAKTOPBI, ONpENeNsIone KauyecTBO CIIOKHBIX
porpaMMHbIX cpeactB. CBoiicTBa M aTpuOyThl KayecTBa (DYHKIMOHAJIBHBIX BO3MOXKHOCTEH
CIIO)KHBIX TPOTrPaMMHBIX CpeACTB. KOHCTPYKTHBHBIE XapaKTEPUCTHKH KAauecTBA CIIOMKHBIX
MIPOrPaMMHBIX CPEJICTB. XapaKTepUCTUKU KadecTBa 0a3 JaHHBIX. XapaKTEPUCTUKU 3alUThl U
6e30nmacHOCTH (YHKIIMOHUPOBAHUS MPOTPAMMHBIX CPEJICTB

3.3 TectupoBaHue U COMMPOBOKICHUE TPOTPAMMHOTO 00ECTICUEHUS

[lpunHiunsl BepuHUKaMKM U TeCTHpOBaHUS mporpamm. Ilpomeccsl U cpencTBa
TECTUPOBAHUS NPOrPAMMHBIX KOMIIOHEHTOB. TEXHOJOrMYecKWe HdTambl M CTpaTeruu
CUCTEMAaTUYECKOTO0  TECTHPOBAHUS nporpaMM. [Ipomecchl  TecTHMpOBaHHS  CTPYKTYpbI
MPOrPaMMHBIX KOMIIOHEHTOB. [IpuMepbl OIIEHOK CII0)KHOCTH TECTHPOBAHHS IPOrPaMM.
TectupoBanue 00pabOTKH MOTOKOB JAHHBIX MPOTrPaMMHBIMU KOMIIOHEHTAMHU.

ConpoBosxieHue nporpaMmMHoro ooecrneueHusi. Opranuzanus 1 METOIbI COMPOBOKICHUS
IIPOrPaMMHBIX CPEACTB. JTallbl U MPOLEIypPbl NPH CONPOBOXKIEHUH IMPOIPAMMHBIX CPEICTB.
3aa4yu 1 MpOLECChl epeHoca NporpamMm U JaHHBIX Ha WHBIE MIaTQOPMBI.

OO0r11iee KOJIMYECTBO PA3ALIIOB — 3.

4 O0beM yueOHO# JUCUMIITIHHBI

. B B akagem.
Bunsl yueOHoii paboThI 3aYETHBIX
qgacax
eAMHULIAX
O01as Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 5 180
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS: 1,9 68
Jlexuuu (Jlek) 0,95 34
Jlaboparopusie 3ansTus (JIad) 0,95 34
CamocrositesibHasi padora (CP): 2,1 76
CamocTosiTeIbHOE U3YUEHHE Pa3/IeNIOB AUCIUILUIMHbI 1 76
IK3aMeH 1 36
KonTtakTHas paboTa — MpOMeXyTOUYHAs aTTECTAIHS 1 0,4
IToaroToBka K s3K3aMeHYy 35,6
Bua konTpoJs: JIK3aMeH
B
N B actponom.
Bunst yueOHoii paboThI 3aYETHBIX
qgacax
eAMHULIAX
O01as Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 5 135
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS 1,9 51
Jlexuuu (Jlek) 0,95 25,5
Jlaboparopusie 3ansTus (JIad) 0,95 25,5




CamocrositesbHas padora (CP): 2,1 57

CaMOCTOSITEIbHOE U3YUYEHHUE PA3/ICJIOB TUCIIUILIMHBI 1 57

IK3aMeH 27

KoHTtakTHas paboTa — MpOMEKYTOYHAS aTTECTAIIHS 1 0,15

[ToaroroBka K K3aMeHy 26,85
Bua konTpoJIsi: JK3aMEH

AHHOTanus padoyeil NPOrpaMMbl AUCHUIITHHBI
«IKOHOMHMKO-MaTeMaTH4YecKue Mmojaean ynpasJjenus» (b1.0.12)
1 Heab AMCHUIIMHBI COCTOUT B MOATOTOBKE MAardUCTPOB Kak MPO(PECCHOHAIOB B
o0jacT MaTeMaTHYeCKOr0 U KOMIIBIOTEPHOTO MOJEIMPOBAHUSA HETUHEHHBIX MPOIIECCOB B

(bI/ISI/IKO-XI/IMI/I‘-IeCKI/IX CUCTEMAX.
2 B pe3yabrare
MarucTpaTrypsbl 10/KeH:

H3YYCHHUHA JTUCHUIIIMHBI

o0yyaomuiica 1Mo

Obnadams CIenyOMUMA KOMITIETCHIMSIMU:

Kon u HaumeHnoBanue
obmenpodecCuoHAIbHOW KOMIIETCHITMH

Kon n HanMeHOBaHME WHIMKATOPA
JOCTIDKEHHSI 0011enpodeccCHoHaIbHOM
KOMIIETEHINNA

OIIK-1. Cnoco0eH caMOCTOATENLHO
npuobpeTaTh, pa3BUBATh U MPUMEHATH
MaTE€MaTUYECKUE, €CTECTBEHHOHAYYHbIE,
COLMAILHO-3KOHOMHYECCKHUE U
npodecCHOHaTbHBIC 3HAHUS JUIS PEIICHUS
HECTaHJApTHHIX 3aj[a4, B TOM YKCJIe€ B HOBOM
WJIM HE3HAKOMOW CpeJie U B
MEXIUCITUTUTMHAPHOM KOHTEKCTE

OIIK-1.1.

3HaTh: MaTeMaTHYECKHE,
€CTECTBEHHOHAYUYHbIE U COLIUAIBHO-
SKOHOMHYECKUE METOBI I UCIIOJIB30BaHUS
B IPpO(eCCUOHATILHOM 1eATEILHOCTH.
OIIK-1.2.

YMeTh: pemaTh HECTaHAAPTHBIE
npodeccuoHanbHbIE 3a/1a4M, B TOM YHUCJIE B
HOBOW WJIM HE3HAKOMOM Cpesie U B
MEXIUCHUTUTMHAPHOM KOHTEKCTE, C
MPUMEHEHNEM MaTeMaTUYECKHUX,
€CTECTBEHHOHAYYHBIX, COL[UAIBHO-
HKOHOMUYECKUX U MPOo(dhecCHnoHaTbHBIX
3HAHUU.

OIIK-1.3.

VIMeTp HaBBIKM: TEOPETUYECKOTO U
9KCIIEPUMEHTAIBHOIO UCCIIEI0OBAHUS
00BEKTOB MPOPECCHOHATHHON
JEeSITEIbHOCTH, B TOM YKCJI€ B HOBOM WJIN
HE3HAKOMOM cpelie U B
MEXJIUCUUIUIMHAPHOM KOHTEKCTE.

OIIK-7. CnocoGeH pa3pabatbiBaTh U
NPUMEHITH MaTEMaTHUYECKUE MOAEIH
IIPOLIECCOB U OOBEKTOB IIPU PELICHUH 3a]a4
aHaJIM3a ¥ CUHTE3a PaclpeIeICHHBIX
UH(QOPMALMOHHBIX CHCTEM U CHCTEM
TIOJICP’KKH IPUHSATHS PEIICHUN

OIIK-7.1.

3HaTh: NPUHLMIIBI IOCTPOEHUS
MaTeMaTUYECKUX MOJEJEN POLIECCOB U
00BEKTOB MPH PEIICHUH 3a]1a4 aHATIN3a U
CHHTE3a pacrpeaeseHHbIX HHPOPMAITHOHHBIX
CHUCTEM U CUCTEM MMOAACPIKKHU IIPUHATUA
penieHuil.

OIIK-7.2.

YMmeTh: pa3pabaTbiBaTh U IPUMEHSTh
MaTeMaTU4YeCKHe MOJIEIN MPOLECCOB U
00BEKTOB MPU PELICHUH 3a/1a4 aHalu3a U

nporpamme




CHUHTC3a PaCTIpCACIICHHBIX HH(bOpMaL[HOHHBIX
CHUCTCM U CUCTEM MOAACPIKKHU IIPUHATUA
peleHui.

OIIK-7.3.

NMeTs HaBBIKH: IMMOCTPOCHUA MATEMATUICCKHU
MOJEJEH IS pealu3alyy yCIEIHOTO
(GYHKIIMOHUPOBAHUS paclpeaeIeHHbIX
MH(POPMALIMOHHBIX CUCTEM U CUCTEM
MOJEPKKH TPUHSTHSI PEIICHUN.

Suame:

MaTeMaTHYECKUE, ECTECTBCHHOHAYYHBIE W COLMAIBHO-O)KOHOMHUYECKUE METOMbI IS
MCIIOTB30BaHUs B IPO(HECCUOHATILHOM NeSTeIbHOCTH;

MPUHIIUIIBI TIOCTPOSHUSI MAaTEMAaTUYECKUX MOJIENIEH MPOIIECCOB M OOBEKTOB MPHU PEIICHUN
3a/lad aHajdW3a W CHHTE3a paCHpECICHHBIX WH(OPMAIMOHHBIX CHCTEM M CHCTEM
TOJIICPXKKY TIPUHSATUS PEIICHUH.

Ymemn:

pemaTth HeCTaHJapTHBIE MPOQPECCHOHATBHBIE 3a/ladyd, B TOM YHCJIE€ B HOBOW WJIH
HE3HAKOMOM cpee M B MEKAMCHUIUIMHAPHOM  KOHTEKCTEe, C MPUMEHEHUEM
MaTEMAaTHYECKHUX, €CTECTBEHHOHAYYHBIX, COLIMAJILHO-DKOHOMHYECKHX it
npohecCHOHATBHBIX 3HAHUM;

pa3pabaTeiBaTh W TPUMEHATH MAaTEMATHUYECKHUE MOJEIH TPOIECCOB M OOBEKTOB MPH
pelleHru 3a7ad aHalu3a W CHHTE3a paclpelelieHHBIX HH(POPMAIMOHHBIX CHCTEM U
CHUCTEM TIOJICPKKU MIPUHATHS PEIICHUI.

Brnaoemw:

TEOPETUYECKOTO M IKCHEPUMEHTAIBHOTO HCCIEAOBaHUS OOBEKTOB MPOeCCHOHATHHON
JESATSIIEHOCTH, B TOM YHCJIC B HOBOW MJIM HE3HAKOMOM cpejie U B MEKTUCIUILTHHAPHOM
KOHTEKCTE;

MIOCTPOCHUST MAaTEMATHUYCCKU MOJISIICH JIJIsl peaTi3aliyl yCIeIHOro (PyHKIIMOHUPOBAHUS
pacnpeeneHHbIX NHPOPMAITMOHHBIX CUCTEM M CUCTEM TOJICPIKKU MPUHSATHUS PEIICHUIA.

3 Kpartkoe conep:kaHue M CIHIIIHHbI

Pazoen 1. Memoovul uccreoosanusi unghopmayuorHvlx cucmem

1.1. UadopmarimoHHbIe CHCTEMBI.

Knaccer, Bumbl u tunbl uHGOpMAMOHHBIX cucTeM. CroxkHble cucteMbl. CBoOicTBa |
CTPYKTypa CIIOKHBIX cucTeM. OCHOBHBIC TIPUHITUITEI M 3aKOHOMEPHOCTH ()YHKIIHOHHUPOBAHUS U
Pa3BUTHS CIIOKHBIX CHCTEM.

1.2. Marematnuueckoe MOJCIMPOBAHUE U  BBIYUCIUTENBHBI OSKCIEPUMEHT Kak
COBpEMEHHBIC METO/IbI TIO3HAHUSL.

MeTonsl MCCIEIOBAaHUS CIOXKHBIX CHCTeM. MaTreMaThudeckoe MOJCITUPOBaHUE KaK
WHCTPYMEHT TO3HAHUS U S3BIK MEKIUCIHMILTMHAPHBIX HCcaenoBaHUi. CXemMa W METOOJIOTHS
BBIYUCIIUTENFHOTO AKCIICPUMEHTA.

1.3. Kitaccudukanus MaTeMaTHYECKUX MOJIEIICH.

YpoBHH onHcaHusl GU3NKO-XUMHUYECKUX MPOIECCOB. THUIIBI MAaTEMATHYSCKUX MOJCICH U
METOBI HX HCCIIECIOBAHUSI.

Pazoen 2. Maxpockonuueckue mooenu. Memoowvl napamempuuecko2o anaiua
2.1. [TapameTpudeckre TOPTPETHl MOJEIEH.



3aBUCUMOCTh OT TapamMeTpoB. BHyTpeHHue, BHEIIHME M TOJTOHOYHBIE MapaMeTphl.
[TapameTrpudeckuii TOPTPET CUCTEMBL. DTalbl MApaMETPUUECKOTO aHAJIU3a.

2.2. MHOX€CTBEHHOCTb CTallMOHAPHBIX COCTOSIHUM. JIMHMS KpaTHOCTH.

MHOX€ECTBEHHOCTh ~ CTallMOHAPHBIX  COCTOSIHUM,  ructepesuc.  Censo-y3noBas
oudypkamus. Jluams  KpatHOCTH. Meroamka TIoMCKa  oOnacTeld  MHOXECTBEHHOCTH
CTAllMOHAPHBIX COCTOSTHU.

2.3. ABTOKON€0aHus, perakcaloHHble Kojebanus. JINHUA HeUTPaTbHOCTH.

ABTtokonebanusi. HeoOxomaumbie ycCiaOBHST BO3HUKHOBEHHUS KojeOaHuil. budypkanus
AnnponoBa-Xornda. Jluaus HeWTpasbHOCTH. PemakcanmonHbie KojeOanws. Meroapl MOMCKa
aBTOKOJIeOaHUH B cucTeMax. MoJiesd aBTOKoJIe0aTeIbHBIX CHCTEM.

2.4. YucneHHble alTOPUTMBI IPOJOJIKEHUS 110 TapAMETPY .

YuciieHHbIE METOJAbl NPOJOJDKEHHS [0 MapaMeTpy CTAllMOHAPHBIX  pElIeHU.
OnnomapaMeTpuyeckuii M AByXMapaMeTpuueckuid  aHanu3. @DYyHKIUS  IOCIEIO0BAHMS.
IIponomkenue 1o napameTpy NEepUOIUYECKUX PEILICHUMN.

Paszoen 3. Pacnpeoenennvie mooenu, cucmemvl muna peakyus-oudpysus

3.1. CraunoHapHble TUCCUNATUBHbBIE CTPYKTYPBHI.

CranuoHapHble JMCCUIIATUBHBIE CTPYKTYphl, Oudypkamus Teropunra. Heobxoaumbie
YCIIOBUSI BO3HMKHOBEHHS CTPYKTYp ThiopuHra. MeTonpl moHCKa CTPYKTyp ThlopuHTa B
Mojenax. Mogens OprocesisTopa u Ipyrue.

3.2. BoyHBI IepeKItoueHus, Wik GPOHTHI, B OMCTaOUIBLHOM cpeie.

Bounnel nepekmtodenus, uiu ¢ppoHThl. Monens Konmoroposa, I[lerposckoro, ITuckyHosa.
ABTOMO/IETIBHOE pelIeHue THIa Oeryuieil BoaHbl. AHaauTuieckoe penienne. CKopocTh BOJIHBI U
HanpasjieHue. MeTtoauka nmoucka BOJIH NEPEKIIOUEHUS B MOJEIAX, ONPEAEICHUE HalpaBICHUE
MIEPEKIIFOUEHUSI.

3.3. VYenunennsle Oerymue BOJIHBL, WM HUMIYJIbChl, B BO30YIUMOHl cpene.
IIpocTpancTBeHHO-BpeMeHHOM xaoc (IIBX).

Tunbl aKTUBHBIX CPEJ U UX MAaTEMaTHUYECKOE OMMCAHUE. Y €JMHEHHbIE Oeryllre BOJIHBI B
BO30yaMMBIX cpenax. OCHOBHBIE DSJIEMEHTHI YEAMHEHHOTO wuMIyiabca. Dopma uMIyIbca,
MeTtoauka oucka yeInHEHHBIX UMITyJIbcOB B Mojensx. [IBX B Bo3Oyaumoit cpene. Cuenapuii
@eifrendbayma nepexoxa ot umnyisca k [IBX. IlpocTpaHcTBeHHO-BpeMeHHbIE AMArpaMMBl,
meTonnl agannia [1BX.

3.4. CiupasibHbI€ BOJIHBI.

OCHOBHBIE 3JIEMEHTHl CHHPAJIbHOW BOJIHBL. [IpuOMMKeHHBIE METOJbl  ONUCAHMS
CIMpalIbHBIX BOJH. Meanap. MeToanka MOCTpOEHUs! CHUPAIbHBIX BOJIH Ha MPUMEPE U3BECTHBIX
MOJCIIECH.

Paszoen 4. Muxkpockonuueckue cmoxacmuueckue Mooenu

4.1. MapkoBckue ci1y4aiiHble IPOIECCHI.

Croxactuueckue npoueccsl. Ciyualinple uncna. BepostHocTHele Moaenu. MapkoBckue
ciydaiinble coobiTus. Cucrema Koiamoroposa.

4.2. Anroputmsl Monte-Kapuio.

AJ'IFOpI/ITMI)I CTOXAaCTHYCCKOTO MOACIIUPOBAHUA: MECTO OTKa3a, METOA YaCTUYHBIX CYMM,
KUHETUYECKUA METOJA, JAMHAMUYECKMA MeTod MW Ap. TOYHOCTh W JOCTOBEPHOCTH
CTOXaCTHUYECKOTO MOJICIIMPOBAHMUSL.

4.3. PemterouHble MUKPOCKOIINYECKHE MOJIENIN TeTEPOTreHHbBIX KaTATUTHUECKUX PEaKLIn.



Mogenb MHOTOKOMIOHEHTHOT'O PEIIETOYHOro raza. Mojaenu NOBEpXHOCTEH, MOJEIn
aJICOPOIIMOHHOTO CIIOSl, MOAENH DJIEMEHTAPHBIX CTATU peakiuud. MHUKPOCOCTOSHUS CHCTEMBI.
OCHOBHOE KHHETHYECKOE YPAaBHEHHUE.

4.4. HaBeneHHble QUIyKTyarnussiMu KojaeOaHus1, BOJIHBI U (Da30BbIC MIEPEXO/IbI.

Brusiaue aykTyanuii Ha TpoIecchl B MUKPOCKOITMYECKHX CTOXACTHUYECKHUX MOJIEIISX.
HaBenennrie daykryanusiMu kojeOaHus, BOJHBI U (ha30BbIe MEPEXObl B MUKPOCKOTTMYECKUX
CTOXACTHYECKUX peakiusax. Peakuua oxucienuss CO Ha TIJIaTHHOBOM — KaTajau3aTope.
[ToBepxHOCTHAs MOAENb peakuu Tuna JIoTku.

OO0r1ee KOJIMYECTBO Pa3eiioB — 4.

4 O0beM yueOHO# JUCUMIITIHHbI

. B B akanem.
Bunet yueOHoi paboTh 3a4E€THBIX
qacax
eIMHUIIAX
O0uas Tpy10eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 1,42 51
Jlexuuu (Jlek) 0,47 17
[Tpaktrueckue 3ausatus (113) 0,95 34
CamocrositesbHas padora (CP): 1,58 57
Bujx koHTpOJIS: 3agerT
B
. B actponom.
Bunet yueOHoi paboTh 3a4ETHBIX
yacax
eIMHUTIAX
O0mas Tpy10eMKOCTh JMCUMILUINHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHSA: 1,42 38,25
Jlexuuu (Jlek) 0,47 12,75
ITpaktnueckue 3ausatus (113) 0,95 25,5
CamocrositesibHasi padora (CP): 1,58 42,75
Bunx koHTpOJIS: 3adgerT

5.2 IncuunianHbl 4acTH, GopMHUpPyeMoil y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUH
(o0s13aTesIbHBIE BAPDMATHBHbIE IUCHUIIIUHBI)

AHHOTanuUs padoyeil NPOrpaMMbl JUCUUILTHHBI
«Bupryamusanus u od1aynblie Berunciaenus» (b1.B.01)

1 Heap AUMCHMIVIMHBI H3YYUTh METOJbl TMPOEKTHUPOBAHUS OOJAUYHBIX CEpPBUCOB,
NPUHIUIB OPTaHU3alMM MHOOPMAIIMOHHBIX CHCTEM Ha OCHOBE OOJAYHBIX TEXHOJIOTHUH U
CHEIMATU3UPOBAHHBIX MPOrPAMMHO-TEXHUUECKHUX CPEJICTB B MacIITabax opraHu3alii.

2 B pe3yabtare uH3y4YeHHs] JUCHUIVIMHBI O0y4YalUIMiicCi 1O Mporpamme
MATHCTPATYPbI A0JZKEeH:

Obnadams CIeIyIOMUMHA KOMIICTCHIIMSMU:

Kon n nanmenoBanue YK Kon v HaumeHoBaHuE MHIUKATOpa
noctmxenus YK

YK-1. CniocobeH ocyIIecTBIsATh YK-1.1.

KPUTUYECKUN aHAJIN3 MPOOJIIEMHBIX 3HATh: METOABLI CUCTEMHOI'O U

CUTYaIMil Ha OCHOBE CUCTEMHOTO MOAX0/Aa, | KPUTHYECKOTO aHaJIn3a; METOIUKHU

BBIPa0ATHIBATh CTPATETHIO ACHCTBUI pa3pabOTKH CTpaTeTuu JeHCTBUM TS
BBISIBJICHUS U PEIICHUS TTPOOIEMHOM
CUTYyallUH.
YK-1.2.




YMeTh: NPUMEHATh METOJIbI CUCTEMHOTO
MOAX0/1a U KPUTUYECKOTO aHaju3a
POOJIEMHBIX CUTYaIUi; pa3padaTeiBaTh
CTPATETHIO NEUCTBUM, IPUHUMATH
KOHKPETHBIE PEUICHUA JI €€ pealli3alui.
YK-1.3.

Bnaners: MmeTomonorueil CHCTEMHOI'O U
KPUTHYECKOTO aHaIM3a MPOOJIEMHBIX
CUTYyaINil; METOIMKAaMU [TIOCTAaHOBKH LIEJH,
oTpezieNieHus] CIOCOO0B €€ TOCTIKEHUS,
pa3pabOTKHU CTpaTeruii JSHCTBUM.

Kox m nammenoBanme mnpodeccuoHansHoi | Kom v HauMmeHoBaHMe — HMHAMKATOpa

KOMITETCHIINN JOCTIKEHHSI npodeCCHOHATHLHON
KOMIIETCHIINH

Cnocoben  pazpabareiBath U | [IK-1.1.
UCCIICIOBATH MOJICITH O0OBEKTOB | 3HATH: METOJI0JIOTUN WCCJICTOBAHHUSI
npodecCHOHATBHOM NEeSITeIbHOCTH, | MOJICNIEH  OOBEKTOB  MPOGECCHOHATBLHON
npeiaraTh W aJanTHPOBaTh METOAMKH, | AEATEIHHOCTH, OIICHKH KauecTBa
OTIpeNeNsTh Ka4eCTBO NPOBOJUMBIX | TPOBOJUMBIX HCCIICIOBAHUIA.
HCCIENOBaHUM, coCTaBiIATh oTdeThl o | [IK-1.2.
npoJiellaHHol paboTe, 0030pbI, TOTOBUTH | YMETh: aJlaliTHPOBATh METO/IMKH,
1y OJTMKaIH OTIPE/ICIIATh KaueCTBO MIPOBOAMMBIX

UCCIICIOBaHUH, COCTABJIATh  OTYETHl O
NpOJIeTaHHOM padoTe.

[1K-1.3.
VMeTh HaBBIKH: HCCICIOBAaHUS MOJIEICH
00BEKTOB npogeCcCuoHAIbHON
JESTCIIbHOCTH, COCTaBJICHHUS OTYETOB U
0030pOB.

3name:
— COBPEMCHHBIC CPEJICTBA BUPTYATU3AIUH;

— TCOPCTUYCCKUC OCHOBBI W  TCXHOJOTHUU 00JIaYHBIX BBI‘{HCHGHI/IP'I, CHUCTEM,
OCHOBAHHBIX Ha 00JIAUHBIX TEXHOJIOTHAX.

Ymuemn:
— Cco3/1aBaTh, YOPABJISATh BHUPTYyAIbHBIMH MAaIIMHAMHU. YTPaBIATh JOCTYIOM U
obecreurnBaTh BHICOKYIO JIOCTYITHOCTh K HUM;

— aJanTUpOBaTh MPHUKIATHBIC 3aJayd JUIsl PEIICHUS C HCIOJIb30BaHUEM OOJAYHBIX
BBIYMCJICHHUI;

— Ppa3BopadyuBaTh U HACTPpAUBATb OTKPLITHIC o0J1auHbIe CHUCTEMBI,

Braoemey:

— TOAXOJAaMH M MHCTPYMEHTAJIBHBIMU CPEICTBAMU PELICHMS 3aJa4 BUPTyaIU3alUd U
00JIaYHBIX TEXHOJIOTHI U BBIYUCIICHUH.

3 Kpartkoe coagep:xanue JTUCUMILIHHBI



Bsenenue.

Henu n 3apaun qucuumuinHel. CTpyKTypa u3inaraeMoro Marepuana. OCHOBHBIE TOHATHS,
OIIpeieNIEHUS], TEPMUHOJIOTHSI.

Pa3zoen 1. O630p mexnonozuii eupmyanuzayuu.

OcHOBBI W o0mme cBexeHuss o BUpTyanm3anuu. Konnernuwu suptyammsanuun MT-
uHppacTpykTyphl. [lpenmymiectBa M HEIOCTaTKM BUPTyaIM3alMU. THUIBl BUPTYyaJU3allUu.
CueHapuy MpUMEHEHUs pEUICHUN BUPTY AJTU3ALMH.

O6naunas wHpacTpykTypa. UTO W KOrja HYXXKHO TEpeBOAWTH B oOmaka. CreHapuu
ucnoip3oBanus obnaka. Ctparerus pazBepThiBaHusa obsaka. O6mauHbIe BEIYUCICHUS.

O0630p crenualIu3upOBaHHBIX MPOTPAMMHO-TEXHUYECKUX CPEJICTB, HCIONb3YEeMbIX NPHU
BUpTyanu3anuu. OCHOBHBIE KOMIIOHEHTHI HaU0OJIee TOIMYIAPHBIX MPOTPAMMHBIX PEIICHUN.

Pa3zoen 2. Ynpasnenue cunepsuzopom.

TepMUHBI W TOHSATHE, CBS3aHHBIE C TUIEpBU30opamMH. Bunabl runepsuzopoB. O0630p
ApXUTEKTYphl M OCHOBHBIX KOMIIOHEHTOB runepBu3opa. OcHOBHbIE (YHKIHOHAIbHbIC
BO3MO>KHOCTH, KOTOPBIE peajln3yeT TUIIEPBU30P.

VYcTaHoBKa THIIEPBU30pa U IMOCIEAYIOIIas €ro HacTpOMKa IOJ OIpElEelIeHHbIE IeNd U
3agaun. PactipocTpaneHHble po0IeMbl IPU yCTaHOBKE.

Pazoen 3. Hacmpotixa u ynpasnenue upmyaibHblMu Cemsamu.

O0630p BUPTyaJbHBIX KOMMYTaTopoB. (CrnocoObl MPAaKTUYECKOTO  MPUMEHEHUS
BUPTYaJIbHBIX KOMMYTATOPOB. TpeOoBaHUs K anmapaTHOMY U IPOTPAMMHOMY 00€CTIeYEeHHIO.

Co3nanue, HAacTpoilka M YIpaBJIEHUE CTAaHAAPTHBIM BHUPTYyaJIbHbIM KOMMYTATOPOM.
Hacrpoiika noiuTvk cTaHgapTHOTO BUPTYAJTIbHOIO KOMMYTATOpPA: CETEBbIE MOJIUTUKH, TOJIUTUKU
0€e30MacHOCTH, TOTUTUKU KOHTPOIIA Tpaduka. banmancupoBka Harpy3Ku CETEBBIX aJalTEPOB.

Paszoen 4. Hacmpotixka u ynpaenenue cucmemamu XxpaHeHue OAHHbIX.

O030p cucTeM XpaHEHMs] JaHHBIX. ODJEMEHTHl, XapaKTEpHbIE JI CUCTEM XpaHEHUS
JTaHHBIX: (YHKIIMOHAIBHOCTh XPAHWJIHIL, IMPOTOKOJBI, TOMOJOTHH IOJKIIOYECHUS XPAHWINLL K
cepBepam.

Hactpoiika runepBuzopa s pabotsl ¢ XxpaHwiumiamu. Co3laHue W yIpaBlieHUE
XpaHWINILAMH JJaHHbIX. BBeieHne B BUPTyaJlbHbIE TOMA.

Pazoen 5. Cozoanue, ynpasnenue upmyaivHbiMu MAUUHAMU.

BBenenue B BupTyanbHble MammHbl. Daiinbpl BUPTyanbHbIX MamuH. OOopymoBaHue
BUPTYaJIbHBIX MAIIMH.

Coznmanue BHUPTYalmbHBIX MalIMH Tpu nomomm wMactepa. Co3naHue MmabIOHOB U
KJIOHUPOBaHUE BUPTYaAJIbHBIX MalUH. M3MeHeHne napameTpoB BUPTyadbHbIX MamuH. Co3gaHue
CHUMKOB BHUPTyaJbHBIX MAIIMH W YIPaBIE€HUE UMHU. YIPaBIECHUE CYIIECTBYIOIUMHU
BHUPTYaJIbHBIMU MallIMHAMU. AyTEHTU(PUKALINS U KOHTPOIIb JJOCTYTIA.

VYhpaBnenue pecypcamMd W MOHUTOPUHI: TIOHSTHS BHUPTYaJIbHOTO TMpoIleccopa u
BUPTyQIbHOW TIAMSATH HW  CIHOCOOBI  ONTUMHU3AIMM WX  HCIOJIB30BAHMS,  CIIOCOOBI
nepepacnpeielicHUs] TaMATH MEXIy BUPTYaJbHBIMU MallliHAMH, HACTPOWKA IYyJIOB PECYpPCOB U
yIpaBJeHUE UMHU.

Macmrabupyemoctsb. Ilonstue xkmactepa. TpeOoBaHus i CcO3daHUS — KJIacTepa.
Co3znanue, HacCTpOMKa U MOHUTOPUHT COCTOSTHUS KJlacTepa.

OO0r11ee KOJIMYECTBO PA3LIIOB — 5.

4 O0beM yueOHO# JUCUMIITTHHBI



B

Bunapl yaeGHO# paboThI 3a4eTHBIX B akanem.
eIMHULIAX Hacax
O01as TPyA0eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 5 180
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHSA: 1,43 51
Jlexumu (Jlek) 0,47 17
JlabopaTopnsie 3ansatus (J1ab) 0,96 34
CamocrositesqbHasi padora (CP): 3,57 129
CaMOCTOSITEIbHOE U3YUYEHHUE Pa3/IeNIOB TUCIIMIUINH 357 128,6
KoHTakTHas camocTosiTeNbHas padoTa ’ 0,4

Bujx koHTpOJIS:

3a4eT C OLEHKOM

. B B actponom.
Bunsl yueOHoii paboThI 3aYETHBIX
qyacax
SIMHATIAX
O0uas Tpy10eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY IUIAHY 5 135
KonTakTHasi padoTa — ayiuTOPHbIE 3AHATHS: 1,43 38,25
Jlexmuu (Jlek) — eciu ecmov 6 yuebHom niawme 0,47 12,75
JlaGopaTophsbie 3ansaTus (J1ab) 0,96 25,5
CamocrositesibHas padora (CP): 3,57 96,75
CamocTosiTeIbHOE U3YUEHHE Pa3/iesioB AUCIUILUIMH 357 96,6
KonTakTHas camocTosaTeabHasi pabora ’ 0,15

Bujx koHTpOJIA:

3a4eT ¢ OLICHKOM

AHHOTanUs padoyeil NPOrpaMMbl JUCUMILTHHBI
«CoBpeMeHHbIE CHCTEeMbl aBTOMAaTH3HPOBAHHOI0 NpoekTupoBanus» (51.B.02)

1 Ieab aucuMmiIMHbl — GOpMUPOBAHHUE MPOPECCUOHAIBHBIX KOMIIETEHIUH, a TaKxke
(bopMHpOBaHUE CTYACHTAMH HABBIKOB MTPAKTUYECKON Pa3pabOTKH, BU3yaIU3aluu U IPUMEHEHUS
MOJEeJIeH, METOJIOB U CPEACTB aBTOMATU3aLUN IPOEKTUPOBAHUS TEXHOJIOTMUECKUX MTPOLIECCOB U

TEXHUYECKHUX 0OBEKTOB C TIOMOIIBIO MTaKeTOB MpoekTupoBanus Autodesk Inventor, SolidWorks.

2 B pe3yabrare H3y4YeHHMsl JAUCHMIUIMHBI O00Yy4YaloUIUiics MO0 NporpamMme
MarucTpaTrypbl 10J/KeH:
Obnadams CIeNyIOMUMHA KOMIIETCHIMSMU:
Kox u Haumenosanue YK Ko n HauMeHOBaHWE HHIUKATOPA
noctmkennst YK
YK-1. CnocobeH ocyIiecTBIsATh VK-1.1.
KPUTHUECKUN aHAIHU3 MPOOIEMHBIX 3HaTh: METOJIbI CUCTEMHOTO U
CUTYaIlMil Ha OCHOBE CUCTEMHOTIO MOAX0Aa, | KPUTHUYECKOro aHaJlh3a; METOIUKHU
BbIpa0aThIBaTh CTPATETUIO IEHCTBUI pa3paboTKu CTpaTeruu JeHCTBUH IS
BBISIBJIICHUS U PEIICHUS TPOOIEMHON
CUTYaIlNH.
YK-1.2.

YMeTh: MPUMEHSITh METOJIBI CACTEMHOTO
MOJIX0J]a U KPUTHUYECKOTO aHaIHu3a
poOJIEMHBIX CUTYaluil; pa3padaTbiBaTh
CTpaTeruto ACUCTBUM, MPUHUMATD
KOHKPETHbIE PELICHHsI ITIsl €€ pealli3alltu.




YK-1.3.

Bnaners: MeTo107I0THEN CUCTEMHOTO U
KPHUTHYCCKOT'O aHaJIn3a HpO6H€MHI)IX
CHTyaHHﬁ; METOAMKaAMU ITIOCTAaHOBKH LICJIN,
oTpeIeJICHUs] CITIOCOOOB €€ JOCTHKEHUS,
pa3pabOTKH CTpaTeTUid ICHCTBHIA.

KOI[ U HaMMCHOBAaHHC HpO(l)eCCHOHaJIBHOI;'I KOI[ n HanMCHOBAaHUC HHIHUKaTOpa

KOMTIECTCHIINH JIOCTH>KCHUS npodeccHoHaBHOM
KOMIETCHIIUH

Crocoben  paszpabateiBate U | [1IK-1.1.
HCCIIeIOBATh MOJIEIH 00BEKTOB | 3HATH: METOJI0JIOTUU WCCIIETOBAHMUS
npogecCHoHaNbHOM JEeSITeIbHOCTH, | MOJIeNIell  O0BEKTOB  MPOECCHOHATBLHON
npeqiaraTh M aJanTHpOBaThb METOAMKH, | AEATEIbHOCTH, OLICHKH KayecTBa
OTPENIETATh KauecTBO MIPOBOJIUMBIX | TPOBOJIUMBIX UCCIIEAOBaHUM.
HCCIENOBAaHUM, COCTaBiIAT, oOTdeThl o | [IK-1.2.
npojielaHHOW paboTe, 0030pbI, TOTOBUTH | YMETh: aJanTHUpPOBAThH METOJTUKH,
myOIMKaIu OTIpeIeIIATh KayecTBO MIPOBOAMMBIX

WCCIICIOBAHNUM, COCTaBISATHL OTYETHI O
MpoJIeJIaHHOM padoTe.

IK-1.3.
MMeTh HaBBIKM: HCCIICIOBAHUS MOJIENEH
00BEKTOB npodeccHOHATBLHON
JeATEIbHOCTH, COCTAaBIICHUS OTYETOB U
0030pOB.

Suameo:

METOJBI CHCTEMHOTO W KPHTHYCCKOTO aHalli3a; METOJHWKH pPa3pa0OTKH CTpaTeruu
JICHCTBU IS BBISIBJIICHUS M PELICHUS TPOOJIEMHOM CUTYaINH;

METOJIOJIOTUH HCCIICIOBAaHUS MoOJeNiell 00BEKTOB MPO(PECCHOHAIBHON IesSTeIbHOCTH,
OILIEHKU Ka4eCTBa MPOBOJAMMBIX HCCIICIOBAHUN.

Ymems:

NPUMEHATh METOJIbI CHCTEMHOTO TOAX0Ja W KPUTHYECKOrO aHaIm3a MPOOIEeMHBIX
CUTYyalluii; pa3pabaTbIBaTh CTPATETUIO ACHCTBUIA, TPUHUMATh KOHKPETHBIE PEILICHUS s
ee pea3aluy;

aJanTUpOBaTh METOAWKH, OINPEAENATh KAaueCTBO MPOBOAMMBIX  HCCIEIOBaHUH,
COCTaBJISITh OTUYETHI O TIPOJIETaHHOM padoTe.

Brnaoems:

METOJOJIOTUEH CHUCTEMHOTO M KPUTHYECKOTO aHalu3a MPOOJEMHBIX CHTYyaIlHii;
METOJIUKaMH TIOCTAHOBKH IIEJH, OMPEACIICHUS CIIOCOOOB €€ JTOCTHIKEHUS, pa3paboTKu
CTpaTeruy NeUCTBUM;

UCCIICIOBaHMST MOJelied O0OBEKTOB TPOPECCHOHATBHONW JEATCILHOCTH, COCTaBIICHUS
OTYETOB U 0030POB.

3 KpaTkoe coaep:kaHue TUCHUIIIHHBI
Beenenne



Hemn w 3amaunm kypca. OCHOBHBIE NPUHIMINBI (YHKIIMOHMPOBAHUS COBPEMEHHBIX
aBTOMAaTH3MPOBAHHBIX CHUCTEM IMPOEKTHpoBaHUsA. Tumbl mpoekTupoBanHus. O0630p MOMYISPHBIX
KOMMEpUYECKHUX MPOrpaMMHBIX MAaKETOB ISl MPOSKTHPOBAHMUS W MOJCIMPOBAHUS Ta30- M
THIPOIUHAMUKH.

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

1.1 Untepdeiic mporpammuoro maketa Autodesk Inventor. Cozmanue moap30BaTeIbCKUX
HAcCTpoeK U 1mabsioHoB. Pexxumsbl paboTsl B porpamme Autodesk Inventor.

Hauano paGotsl ¢ mporpammoii. DnemenTsl nHTEpdeiica mporpaMmmbl Autodesk Inventor.
[Tpunuumne! paboThl ¢ IEHTOYHBIM M KJIACCUYECKUM IOJIb30BaTENLCKUM HHTepdeiicoM. Pabouas
o0nacTh mporpamMmbl. YTpaBjieHHE BUIaMH Mojeidn B paboueit obmactu. CTpykTypa JepeBa
UCTOpUM TOCTpoeHus: Mmozenu. [lpuHmunsl paboTel ¢ aepeBoM. Hactpoiika BHAWMOCTH
00bekToB. Tumbl n1okymeHTOB mnporpammbsl Autodesk Inventor. OcHOBHBIE IpUEMBI CO3/1aHUS
mojenu B Autodesk Inventor. Ilpunuuns! coznanus 3d moaeneii.

1.2 Co3nanue 37eMEeHTOB AeTaliell B TPEXMEPHOM CUCTEME KOOPIUHAT.

Pexwumbl pabotsl B mporpamme Autodesk Inventor. Komannsr aist moctpoeHust 00beKTOB
B PEXMME pEeAaKTHpPOBaHUS ACKH30B. [locTpoeHune u pemakTupoBaHHE 3CKHU30B. IlmockocTu
MOCTPOCHHS ICKU30B.

MeToapl co3aHus DIIEMEHTOB JIETaNICH: METO] BBIJABIMBAHIE, METO/ MTOBOPOTA, METOA
CHIBHTA, METOJ 10 cedeHusiM. TpeboBanus k dcku3zy. [ panmunsie ycinoBus. Habops! mapameTpos.
Co3znaHyie TOHKOCTEHHBIX AJIEMEHTOB.

Hcnonp3oBanue «pabounx» sneMeHToB. HazHaueHnue (cpaBouHOit) paboueil reoMeTpuu.
Cosznanue U pelakTUpOBaHUE PabOUYMX TUIOCKOCTEH, OCeH U TOYEK.

ACCOIMAaTUBHOCTH DJIEMEHTOB C ACKU3aMH, HA OCHOBAHUU KOTOPBIX OHU OBLIIH CO3JaHbI.

Co3naHue HalOXKEHHBIX AJIEMEHTOB. JieMeHT orBepctue. CBoiicTBa 3nemeHTa. Turisl
orBepctuil. ['pannunsie ycnoBus. HaGop mapamMeTpoB »3JeMeHTa OTBEpPCTHE. OIIEMEHTHI
ckpyriaenue U Qacka. Tumbl ckpyrieHuil. HabGopbl mapaMeTpoB sl 3J€MEHTa CKPYTJICHUS.
Ckpyriienue ¢ MOCTOSHHBIM panuycoM. CKpyriieHHe ¢ MepeMeHHbIM paauycoMm. Hactpoiika
yMEHbIIEHHOr0 ckpyrieHus. Ckpyrienue rpaneit. [lonHoe ckpyriienue.

Coznanmne CIOXKHBIX 2JIEMEHTOB. JieMeHT obojouka. CBoiicTBa snmemeHnTa. IlpaBuna
WCTIOJIB30BaHUs. 3aBHCUMOCTh Pe3yJIbTaTa OT MOJIOKEHHS B JIepeBe. DIEMEHT YKIOH. YKIOH OT
HEWUTPAJIbHOW IOBEPXHOCTH. YKIOH OT JIMHHH pa3bEéMa. DJIEMEHT MaccuB. lIpsmMoyrosibHbIN
MaccuB. Kpyromoit wmaccuB. 3epKajbHOE€ OTOOpaX€HHE JJIEMEHTOB. OJEMEHT TEPEeHOC.
TpeboBanus k sckuzam. [IpaBuiia ucnonab3oBaHus. DIEMEHT pas3zesieHue rpanu. Vcnonb3oBaHue
AJIEMEHTA pa3/ieJIeHHe TPaHU B MHCTPYMEHTE YKJIOH.

1.3. Co3nanue cOOpOYHBIX JeTanen

Co3nanue noxkymenta COopku. OcHoBHble HacTpoilku. Co3gaHMe U peAaKTHPOBaHUE
mabiaoHoB cbopok. JlepeBo cOopku. Ilpuniumer paboTel ¢ aepeBoM (Opay3epom) cCOOpKH.
Pa3zmernienue koMrnoHeHTOB B cOopke. [IpaBuia pa3menieHns KOMIOHEHTOB B cOopke. Co3nanue
U pEIaKTUPOBaHHWE KOMIIOHEHTOB B KOHTEKCTe cOopku. HamokenHue u penakTHpOBaHUE
MIPOCTPAHCTBEHHBIX 3aBHCUMOCTEH. AHaM3 TepeceueHrid KoMmnoHeHTOB. Co3laHHe BHUIOB C
pa3pe3amu B KOHTeKcTe cOopku. Hactpoiikm crnenmpukanmii st coopok. Buapl. [Tosuimu.
VYpoBHU AeTanu3auu B cOOpkax. DIeMeHThI Opay3epa.

1.4 AnanTuBHOE M TapaMETPUIECKOE MOICTIUPOBAHUE

OcHOBHbBIE IPUHLUITBI TAPAMETPUIECKOTO MPOESKTUPOBaHUS. THITBI B3aUMOCBSI3EN MEXKIY
pazauuHbiMH  oObekTamMu. CocTaBHbIE YacTH  MapameTrpuieckoil  Moxenu.  OCHOBBI
penakTHpoBaHUs MapameTpudeckux mozeneit B Autodesk Inventor



OcCHOBHBIE MTOHATHUS AAANTHUBHOTO MojenupoBanus. Co3/laHue aJalTUBHBIX JeTalel Mo
CCBUIOYHOW reomeTpun. HazHaueHue CBOICTB aJanTUBHOCTH 3JE€MEHTaM C T'€OMETPHYECKUMHU
3aBUCUMOCTSIMH. AJanTUBHBIE COOPKU

VYpaBHEHUs W TapaMeTpbl B TapaMETPUUYECKOM MOJENIUpOBaHUM. lcnoiap3oBaHue
ypaBHEHUN B cpeae Aetanu. Mcmonb3oBanue ypaBHeHUM B cpene cOopku. Mcrmosb3oBaHue
Microsoft Excel B pabote ¢ napamerpamu. CoBMECTHOE HCIIOJIb30BaHue napameTpoB. Co3naHue
napaMeTpuuecKkux psgaoB netanei — iPart. Co3maHme mapamMeTpHYecKUX psIoB COOpOK —
1Assembly. Pa3memenne mapamerpudeckux psaoB B coopkax. Coznanue KoHOUTypaIid

1.5 Pabora ¢ ueprexxamu.

Coznanme nokyMmenTta ueptéx. Co3laHue M peJakTUpPOBaHHE IIA0I0OHA JOKYMEHTa
yepTéx. HacTpoiiku ueprexeil. PenaktupoBanue paMku, pelakTUPOBAHKE IITaMIa. 3aNOTHEHHE
mTamna Mmpu HOMOIIM CBOMCTB AokymeHTa. CosfmaHue cBsized co cBoiictBamu. CoznaHue u
pellakTUpOBaHME BHJOB M paspe3oB. [IpocTaHOBKa pa3MepoB W BHECEHHE MPHUMEYAHUH.
HNmnoptupoBanue pa3MepoB M npuMeuaHuil u3 wmogeneid. Co3laHue U peaakTUPOBAaHUE
geprexxeir neraneidl. Coznanuwe cOOpodHbIX deprekeil. Pabora ¢ Tabmumamu. Tumel Taduwi,
cocoObl 3amoiHeHus: Tabnmun. Cozganue crnenuuKanuii B cOOpOYHBIX uepTexax. BbiBong
YepTeKeH Ha MevaTh

Pazoen 2. Ilpoexmuposanue 6 cucmeme SolidWorks

2.1 3nakomcTBO ¢ mHTepdericom monb3oBatens mporpammbl SolidWorks. Hactpoiika
naHesieid UHCTpyMeHTOB. Co3jaHie 3CKHU30B.

Mento nporpammel SolidWoks. Hactpoiika manesneit HHCTpyMEHTOB IiporpamMmsl. JlepeBo
UcTOpuM co3naHus mozaenu. Pabouas oOmacte mporpammel. HacTpoiika MeHemkepa KOMaH[ |
naHenu BuaoB mporpammbl SolidWorks. Vmpasnenune Bugamu B mporpamme SolidWorks.
Coznanue ropssunx KjiaBuIl.

Pexxum pemaxktupoBaHus 3cku3a. CrocoObl BKIIOYEHUS peXUMaA. pPEAaKTHPOBAHUS
ACKU30B, CHOCOOBI 3aBEPLICHUS DPEXKHMa DPEJAKTHPOBAHUS 3CKHU30B. [laHenb MHCTPYMEHTOB
scku3a. Hanoxkenue 3aBucumoctell B 3cku3e. HanoxeHnue 3aBUCMMOCTEN pa3MepaMU B ICKHU3E.
Bunel 3aBucHUMOCTEM MeXAy paziIM4HbIMH 3JEMEHTaMU 3CKH3a. 3epKallbHOE OTOOpakeHue,
MacCCHBBI, TIOBOPOT-MIEPEHOC JIEMEHTOB ICKU3A.

2.2 Co3znanue TBEPIOTENBHBIX AeTanel B mporpamme SolidWorks

Co3gaHve CnpaBOYHOM TE€OMETPHUM: TOYEK, OCEH, IJIOCKOCTEH, CUCTEM KOOpJWHAT.
VYrpaBiaeHue BUAMMOCTBIO TPUMEYAHUI U CIIPaBOYHOM reoMeTpuu. OToOpaXkeHne MpuMedaHui.
Hactpoiika oTrobpaxkeHHs CripaBOYHBIX JIEMEHTOB.

Hcnons3oBanue 3cku3a Aisi co3naHue TBEpABIX Tel. TpeboBanus k dckuzy. [lanenu
MHCTPYMEHTOB: «DieMeHThl — BoiTsaHyTas/IIoBEpHyTass 6OObIIIKA, OCHOBaHUE», «DJIEMEHTHI —
BEITSHYTH 110 TpaeKTOPUU», «INEMEHTHI - BEITIHYTh M0 ceueHUIMY, «neMeHThl — O00I04YKay,
«2OnemenTsl — Pebpoy». I'paHuuHbIe yCIOBUS , HACTPOMKH, CBOMCTBA HHCTPYMEHTOB.

Co3nanue OTBEpCTHH MMOJM Kpeméx, BbIpe3oB, (acok u ckpyrieHwidl. HMHCTpyMeHT
co3laHuss  oTBepctud  mox  kpenéx. IlaHenmm  WMHCTpyMEHTOB:  «DJEMEHTHI -
BerrsanyToiit/ [1oBEpHY THI BbIpe3y», «DNeMeHTH - BrIpe3 1o TpaekTopum», « DIeMeHTH - Bripe3
Mo CEUYCHHSIM», «neMeHThl — Dackay, «nemeHTsl — CkpyrieHuey». CBOWCTBA HHCTPYMEHTOB,
IpaHUYHbIE YCIOBHS.

Nuctpymentsl: «JIuHeHbIH MaccuBy, «KpyroBoit maccuBy». 3epKaabHOE OTOOpaXkKeHUE
AJIEMEHTOB.

Cozfanne pa3iMyHBIX MAIIMHOCTPOUTENBHBIX AJIEMEHTOB. ONTUMH3AIUS CO3JaHUS
MalIMHOCTPOUTENBHBIX JIEMEHTOB.



Co3nanue cOOpOYHBIX €AMHUIL. MojaenupoBaHUWE CHHU3Y BBepX. BcTaBka TrOTOBBIX
neranei B coopky. Ilepemenienre u BpaiieHne He3ahUKCUPOBAHHBIX AeTanel coopku. CriocoOb
coznanue (pukcanuu u conpsokeHnid. CTaHgapTHBIC COMPSIKEHHUS.

2.3 [IpoexTupoBaHue AeTaneill CIOKHBIX MPOCTPAHCTBEHHBIX POPM

CnocoObl cO3aHUsT MHOTOTEIBHOTO OOBEKTa: [00aBJICHUS Teja, yAalieHue Tena,
nepeceyeHust Tejl, KOMOMHUPOBAaHHBIE CIIOCOOBI

[TpoexkTrpoBaHue AeTanei CIOXKHBIX MPOCTpaHCTBEHHBIX (hopM. Co3gaHNe TPEXMEPHOTO
ackm3a. Co3nanue kpuBbiX: «O0benunenHas», «Ilo Toukam XY Zy», «I1o cipaBOYHBIM TOYKaM,
«CnpoenupoBanHas», «l'enukoun» u «Crupanb», «JluHusa pasbemay. Co3gaHue 3JIEMEHTOB
METOAAMHU «II0 CEYEHUsIM», «I0 TpaekTropum». Co3laHue CKPYIJIEHHH MEpPEeMEHHOTo paauyca,
ckpyrineHuid rpaHeid. Co3gaHue CIOXKHBIX IPOCTPAHCTBEHHBIX 3JeMeHTOB: «Kymomy,
«depopmanusny, «I'ubkue.

WHcTpyMeHTHl aHamm3a W JAMAarHOCTHKM reoMeTpuu: «Jlatuuk», «lIpoBeputshy,
«TIpOBEpKa TEOMETPUM», «CTATUCTHKA 3JIEMEHTa», «aHaJlU3 YKIOHA», «aHAIU3 KPUBU3HBI,
«aHaAJIN3 OTKJIOHEHUS», KIEPHO-OEIIbIe TTIOJIOCHI.

2.4 Oopmrnenne koHcTpyKkTOpckoi nokymenTarmu no ECKJI B cucreme SolidWorks.

Co3nanue BUIOB B IOKYMEHTE YepTeKa: OCHOBHBIX, IIPOCKIIMOHHBIX, JOTIOJTHUTEILHBIX,
MeCTHBIX BUIOB. Co3/laHne pa3pe30B/BHIPOBHEHHBIX pa3pe3oB. Co3/aHue TMHUU pa3phiBa.

ABTOMAaTHYECKOE HaHECEHHE pa3MepoB. Hactpoiika o0TOOpaKeHHS BBIHOCHBIX U
pa3MepHBIX JIMHUN, CTPEJIOK pa3MepoB. HacTpoiika oToOpakeHHs TEKCTa pa3mMepa.

Co3nanve npumevyanuid B yepTtexe. [lanenb mHCTpymMeHTOB npumedaHuid. Co3naHue u
penaktupoBaHue 3ameTok. Co3faHue CBsSI3aHHBIX 3aMeTok. MaccuBbl 3ameTok. OOo03HadeHHe
IIEpOXOBAaTOCTH TOBepxXHOCTH. (OO03HaYeHHE CBapHOTO IIBAa. YCIOBHOE O0O3HaUYeHHE
otBepctusi. Cozanue Apyrux NpuMedaHui.

Co3gaHue W peJakTHpoBaHUME TaONMII B  UYepTEXax. Pasmemienne  Tabnmi
napametpoB(ucnonnenuii). Hactpoiika Tabnui napamerpoB. Co3nanue Tabmauil crierudukanmi.

Hactpoiiku noxymenrta. Co3ganue W pefakTHpoBaHHE OCHOBHOM Haamucu. Co3mgaHue
mrabnonoB SolidWorks. Hactpoiiku nokymenTa geptexka. CriocoObl BBIBO/Ia Ha I€YATh YepPTEXKa.

Pa3zoen 3. Hnocenepnuvie pacuemsi 6 Solidworks Simulation

3.1 Beenenne B cuctemy SolidWorks Simulation

HasnaueHnne makera ¥ €ro BO3MOXKHOCTH. 3aJlaHW€ MaTepUajoB. 3aJlaHhe Harpy3Ku U
orpannueHuii. Co3gaHue Ha4YalbHOW CETKU U €€ HACTPOUKH.

3.2 Pemenne 3amau mexaHuku. [IpoBeneHue pacdyeToB KOHCTPYKIMH Ha MPOYHOCTb,
YCTaJIOCTh, YCTOMYUBOCTh, TEPMOYIIPYTOCTb.

[IpouyHocTHOI aHanMu3 AeTald METOJAOM KOHEYHBIX 3JIEMEHTOB. VIcXoaHble AaHHBIE AJIs
aHanu3a. BeimosiHeHne pacyéra. AHAJIW3 U ONITUMHU3AIUS [TOJYYEHHBIX PE3YJIbTATOB.

[loctpoeHnne pauarpaMMmbl CBHHYMBAaHUS pe3bOOBBIX coeauHeHuil TpyO. Pacuer
KOHTAaKTHBIX HANpsDKEHUM, KPYTALIEro MoMeHTa. MccinenoBaHue OTKIMKA COEAMHEHHUS Ha
M3MEHEHUE KPYTALIEr0 MOMEHTA.

[IpounocTHOM pacueT cocynoB JaBieHusa. Pacder Harpys3ok, HanpspKeHMM U
nedopmaruii.

Pacuer xoHcTpykmuii. Manbie u Oomnpiiue mepemernieHus. HepaBHoMepHass Harpyska.
AHanmu3 COOCTBEHHBIX YacTOT. TeIJIOBOM W TEpPMOYINPYruid aHaim3bl. TecT Ha TajcHUE
KOHCTpYKUuMU. Pacuér Ha ycranocts. Ontumu3zanus KOHCTpyKUuU. [IpocMoTp pe3ynnbTaToB.

Pacuer TonkocTeHHOM cToiku. [lonyyeHue smop noTepyu yCTOMUUBOCTH.

3.3 Pemienue 3a1a4 Temionepeiayu, adpo- U TuIpOIMHAMUKHI



Hasnauenune maketa SolidWorks Flow Simulation u ero Bo3moxkHocTu. BHyTpeHHue u
BHemHue 3a1a4n. Co3/1aHue IpoeKTa.

3amaHue HaYaIbHBIX U TPAHUYHBIX YCJIOBHIA pacu€Ta. Bxo/HbIe mapaMeTpsl — CKOPOCTD,
yuciao Maxa, aaBiieHue (CTaTUYeCKOe, MOJHOE, OKPYKaoIEH CpeJibl), MacCOBBIH U OOBbEMHBIM
pacxobl, TeMIepaTypa, KOHIIEHTPAHUS KOMIIOHEHTOB, MTapaMeTphl TYPOYJICHTHOCTH, PacXOHO-
HAIIOPHBIC XAPAKTEPUCTUKH BHPTYATBHBIX BEHTHJISATOPOB. 3a/IaHUE PA3IMIHBIX THUIIOB CTEHOK,
BKJIIOUYAsl IMEPOXOBAaThbie M TOJBMXKHBIC. OMNpeneicHHe WCTOYHUKOB Temia (OOBEMHBIX |
MOBEPXHOCTHBIX ), BUPTYaJIbHBIX TEIJIOBEHTUIISITOPOB.

Hactpoiika pacuértHoii ceTku. ['eHepauusi pacyeTHOM CETKM HEMOCPEICTBEHHO MO
mozaemu SolidWorks. ABToMaTHyeckoe cO3JaHUE PACUCTHON OOJacTH M TEHepallus CETKH B
TBEpPABIX TeNaX U B TeKyueill cpere. ABTOMaTHuUECKas aJamlTalus CETKU B 3aBHUCHMOCTH OT
TE€OMETPUUYECKUX XaPAKTEPUCTUK MOJICITH U TOJIS PEIICHUSI.

Pemenne 3amau: pacueT JaMUHApHBIX M TYypOYJIEHTHBIX TEUEHHWI: pacyeT OIHO- U
MHOTOKOMIIOHEHTHOTO TEYEHHS JKUAKOCTH WM ra3za 0e3 XWMHUYECKOTOo B3auMOJEHCTBUS U
pasnenenuss (a3 B TpyOompoBomax. COBMECTHBIM pacdeT TEUEHHUs KHUAKOCTH WIH Ta3a |
TEIUIONIepeIayll BHYTPH TBEPIBIX T M TEKy4YeH cpeipl 0e3 HaJIMUYUsl TPaHUIBI pasjeNa ras-
KHUJKOCTh. Pacyer TeueHuss B TOPHUCTBIX Cpelax C yYeTOM TEIUIOMPOBOIHOCTH CpPEIbl H
TEIUIOOTIa4M B Hee Pacder TpaeKTopuii u TeMIepaTyp TBEPAbIX YaCTHIl WITH Kalelb B TIOTOKE.

Omnpenenenye TUAPaBINYECKUX MOTEPb, ONpeaeracHre Kod(p(GUIUEHTOB CONPOTUBICHUS
00BEKTOB.

Pacyer KOHBEKTMBHOTO TeIIO0OOMEHa; CBOOOJHOM, BBIHYXICHHONW WM CMEUIaHHON
koHBekuu. Onpenenenre KodpGUIUEHTOB TEIIO00OMEHa.

CnocoObsl  OTOOpa)keHUsI pe3yNbTaTOB, B TOM YHCIE AaHUMAlUA HECTAIHOHAPHBIX
pe3yJIbTaTOB.

Pa3zoen 4. Ileuams na 3D npunmepe

4.1 Ocnossl neuatu. TpeboBanus k Monemnsam. Ileuats 3D mozxenu

OcuoBel  3D-mewatn. Texnomorum 3D-neuatn: nasepHas (crepeonuTorpadus,
CIUTaBJICHHE, JTAMUHUPOBAHUE), CTpyWHas (3acThIBaHHE, CKJICHBAHUE, CIEKaHWe). Marepuasl
g 3D-nedatu. Buael 3D-npunTtepoB. TexHonorust ObICTporo mpororunuposanus Replicating
Rapid Prototyper (RepRap). Obnacts npumenenust 3D-neuatu.

BriBog Ha mevats 3D-moxenu. KonBepranus ¢aitioB B ¢popMar XpaHEHHs] TPEXMEPHBIX
mozeneir STL (stereolithography). ®opmupoBanue nporpammsl Juisi nedatd B Bujae G-kona (Ha
S3bIKE MPOTPAMMHPOBAHUS YCTPOWCTB C YHUCIOBBIM MPOTPaMMHBIM yIpaBlieHHeM). Bwibop
nonoxkeHus: moaenu. [loaroroBka mpuHTepa (BHIOOP IUIACTHKA, TOJOTPEB CTOMNA, coria). [leyats
npu nomou 3D npunTepa.

OO11ee KOMUYECTBO pa3aesioB — 4.

4 O0beM yueOHO# JUCUMIIIIHHBI

o B B akagem.
Bunapl yaeGHO# paboThI 3a4eTHBIX
qacax
eIMHUIIAX
O01as TPyA0eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 4 144
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHSA: 1,9 68
Jlexumu (Jlek) 0,47 17
[IpakTnueckue 3anstus (I13) 0,47 17




Jlaboparopusie 3ansTus (JIad) 0,96 34
CamocrositesqbHasi padora (CP): 2,1 76
KonTtakTHas camocTosiTenbHasi paboTta 71 0,4
CamocTtosTenbHast paboTa 1o pa3aenam AUCHUTUIHHBI ’ 75,6

Bua koHTpoOJIsi:

3a4eT ¢ OLEHKOH

. B B actponom.
Bunsl yueOHoii paboThI 3aYETHBIX
qgacax
eAMHULIAX
O01as Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IVIAHY 4 135
KonTakTHasi padoTa — ayiuTOPHbIE 3AHATHS 1,9 51
Jlexuuu (Jlek) 0,47 12,75
[Ipaktnueckue 3anstus (I13) 0,47 12,75
JlabopaTtopusbie 3ansatus (J1ab 0,96 25,5
CamocrositesbHas padora (CP): 2,1 57
KoHTakTHas camocTosTeapHas paboTa 71 0,15
CamocrosiTenbHast paboTa 1o pasjenaM JUCIUTUTHHBI ’ 56,85

Bunx koHTpOJIS:

3a4eT ¢ OLEHKOM

AHHOTanus padoyeil NPOrpaMmbl U CHUIITTHHbBI

«Pacnpenesennnie 6a3bl 1anHbIX» (b1.B.03)
1 Heapo IMCHMILUIMHBI SBISIETCS WM3YyYEHHUE COBPEMEHHBIX METOJOB OpraHHU3aluu
pacrpeesieHHbIX 0a3 JaHHBIX, HOBBIX MOJENECH TaHHBIX, BHICOKOA((OEKTUBHBIX aJTOPUTMOB
00pabOTKU NaHHBIX B paclpeAeNieHHBIX CUCTEMaX, a TAaKKE OCBOCHHE METOJOB pealu3alliu U

MIPOSKTUPOBAHHUS PaCTIPEICIICHHBIX 0a3 TaHHBIX.

2 B pe3yabTare u3y4YeHHS] TUCHUIIHHBI
MAarHCTPATYPbI T0JIKEH:

Obnadame clenyrOIMUMUA KOMIETCHIIUSIMHU:

o0yyamommiics 10 mnporpamme

Kox u naumenoBanue mpodeccuonansHoil | Kom v HauMeHOBaHME  HMHJIUKaTOpa

KOMIIETEHLIUH JOCTHKCHUS npodeccHOHATBLHON
KOMITETCHIIUH

IIK-2. Cnocoben pa3zpabatsiBaTh, BBOAUTH B | [TK-2.1.

JIeHCTBHE U 00CITY)KMBATh 0a3bl TAHHBIX;
JOTIOJTHATh, MOIU(UIIUPOBATH U
COBEPIIICHCTBOBAThH 0a3bl JAaHHBIX H JPYTHE
XpaHUIUINA HHpOpMaITH

3HaTh: COBPEMEHHbBIE TEXHOJIOTUU
AIMUHHUCTPUPOBAHUS 0a3 TaHHBIX U
XpaHWIAIL HHHOPMAITUH.

[1K-2.2.

YMeTh: pa3pabaThiBaTh KOMILIEKC
MEPONPUATHIA TTO 00CITY>KHBAIO,
MOAU(HUKAIIMKI B COBEPIIICHCTBOBAHUIO 0a3
JAaHHBIX.

[K-2.3

Bragets: npuemamu aIMUHUCTPUPOBAHUS
0a3 JaHHBIX ¥ XPAHWIUIT HHPOPMAIIUH.

[TK-5. CnocobeH onpenensrs u
BbIpabaThIBaTh TpeOOBaHMS K HHTEpGErCy
C03/1aBa€MOT0 POTrPAMMHOTO MIPOAYKTa,
JIMYHO y4acTBOBATh B CO3/IaHUM
uHTepdeiica

[1K-5.1.

3HaTh: TEXHOJIOTHIO pa3paboTKu
IPOTrPaMMHBIX HHTEP(EHCOB.

[1K-5.2.

YMeTb: onpenensTh U BhIpadaThIBaTh
TpeboBaHus K HHTEP(EHCy NPOrpaMMHOTO
IPOIYKTA.

[1K-5.3

ViMeTh HaBBIKH: CO3/IaHUS POTPAMMHOTO




| | unTepGeiica.
3Hams:

- IPUHIIMITB OPTAHU3AIMH U APXUTEKTYP PacIpeIeICHHBIX 0a3 JaHHBIX;

- TIOCJIEIOBATEIBLHOCTD U ATAIbI MPOCKTUPOBAHUS

pacmpeeieHHbIX 0a3 TaHHBIX;

- COBPEMEHHBIE METO/Ibl ONITUMU3ALIUU CTPYKTYp 0a3 JaHHBIX;

- METOJIMKH ONTHUMH3AINH MPOIIECCOB 00pabOTKH

pacnpezieIeHHbIX 3allPOCOB;

- COBPEMCHHBIE METO/bl 00ECTICUCeHNsI KOHCUCTCHTHOCTH JJAHHBIX B CHCTEMaX YIPaBJICHUS
pacnpezieieHHbIMUA 0a3aMu JaHHBIX;

- CTaHAAPTHI U TEXHOJIOTHH, OTIPEACIISIONIUE TPAaBUIIa U IPUEMbI IPOSKTUPOBAHUS U
COIIPOBOXICHUS pacnpeiesieHHbIX 0a3 TaHHBIX;

- COBPEMCHHBIE METO/bI M CPECTBA CO3JAHMSI PACTIPEICIICHHBIX WH()OPMAIIMOHHBIX CUCTEM;

- 0 MHOr000pa3uy COBPEMEHHBIX CUCTEM YIIPABIICHUS paclipe/ie]IeHHbIMU 0a3aMH TaHHBIX, UX
001acTAX MPUMEHEHHUS M OCOOCHHOCTSX;

- 0 TeHJICHIUSIX U MEPCIIEKTUBAX PA3BUTHS COBPEMEHHBIX CUCTEM yIpaBjeHHs 0azaMu
JTAHHBIX;

- 00 OCHOBHBIX HEPEIIEHHBIX Ha CETOHAIIHUN JeHb MpobeMax, BOZHUKAIOIIUX MIPU
CO3/IaHUU U UCTIOH30BaHUH PACTIPE/ICIICHHBIX 0a3 JaHHBIX.

Ymems:
- IPOBOJUTH aHAJN3 IPEeIMETHON 001acTH,
- MPOCKTHPOBATH KOHIICTITYAJIbHYIO MO/JIENb MPEAMETHOUN 00JIacTH;
- BBIOMpATH ONTUMANbHBIE CPEJICTBA U METO/Ibl pean3alliy OCTaBICHHON 3a/1a4;
- MPUMEHSTH CUCTEMHBIN MOJXO0/]] K MOCTPOCHHUIO apXUTEKTYPhl pacipeieICHHbIX
MPUITOKEHUH.

Bnademy:
- METOJIaMHU aHAJIN3a, TPOSKTUPOBAHMS U CO3TAHUS PACTIPE/ICIICHHBIX 0a3 TaHHBIX;
- UHCTPYMEHTAJIbHBIMH CPEACTBAMU IIPOESKTUPOBAHUS U pa3pabOTKHU pacipe/ieIeHHbIX 0a3
JAHHBIX;
- HaBbIKaMU TecThpoBaHusa PBJI.

3 Kpartkoe cogep:xanue JTUCUMILIIHHBI

Beenenune

emn wm 3amaum kypca. CTpykTypa wu3naraemoro martepuaynia. OCHOBHBIC TOHS-THS,
onpeeneHus, TePMUHOIOTHS.

Pazoen 1. Apxumexmypa pacnpedenennvix CYB]]. Ilooxoovl k npoexmu-posaruio B/ u
X/

Pacnipenenennas 6a3a ganHbix. Pacnipenenennas CYBJI. Pacnpenenennas o0-paboTka.
MeToasl TPOSKTUPOBAHUSL PACHpPECICHHBIX 0a3 naHHBIX. [lOHATHE XpaHH-THUINA JaHHBIX.
MeToapl MPOCKTUPOBAHUS XPAHWIUI JaHHBIX. [[peumyIecTBa U He-10CTaTKA pacIpeaeIICHHBIX
0a3 JaHHBIX.

Pazoen 2. Pacnpeodenenue oaunvix. @pacmenmayusn. Penauxayus. Obec-neuenue
npo3pavHOCMu 00CMyna K OaHHbIM.

lenTpanu3zoBaHHOE pa3MelIeHUE MaHHbIX. DparMeHTanus NaHHBIX. [ OpH30H-TaNbHAS
¢bparmenTtanms. BeprtukaneHas ¢parmentanus. Buabl  perumkanuu.  OyHKIMH - CITY)KOBI
peruikanuu. CxeMmbl BiajeHus] JaHHbIMH. [Ipo3pauHocTs pacnpenenenus. I[Ipo3padHOCTh
¢dparmenTarmu. [Ipo3padHocTs peruukanuu. [Ipo3paqyHOCTh BBI-TTOJTHEHHUS.



Pazoen 3.Tunwvi pacnpeoenennvix CYBJl. CRUD, omuowenus, coedune-uus. Teopema
CAP. Pensyuonnvie CYE]/].

Mogenu panubix pacnpeneneHHbix CYBJ/[.  be3zomacHocts gaHHbIX. [loHsITHE
Tpan3akimoHHOCTH.  Teopema CAP. Pensumonnsie CYBJl. Ilonatne nexknapaTUBHOW U
CCBIJIOYHOW IIETIOCTHOCTH JaHHBIX B PEJSIIIMOHHBIX CHUCTEMaX YIpaBleHUs 0a3aMu JTaHHBIX.
Hopmammuzamus. Hopmanbasie ¢opmbr. Ctanmapt IDEF 1.x. Konmenryanb-Has, jiormdeckas,
¢busnueckas Moaenu AaHHbIX. [lonHas u BEIOOpOYHAS peruThKaIys. BeisBleHHE U pa3penicHue
KOH(JIMKTOB.

Pazoen 4. Xpanunuwa xnroueii u snauenuti. /Joxymenmuo-opuenmuposantvie CYB/].
Ypoenesas mooenv npedcmasnenusn ungopmayuu 6 norHomexcmosvix bJJ.

JIOKyMEHTHO-OPUEHTUPOBAHHBIC CUCTEMBI YIpaBJICHHS 0Oa3amMu JaHHBIX. One-pamuu
CRUD wu BnoxenHocts. MHaekcupoBanue, rpynnupoka. MapReduce. JSON — ¢popmar oOmena
nanHaeiMH. [IpocTpancTBeHHbIe 3ampockl. [logHOTEKCTOBBIE 0a3bl JAaHHBIX. YPOBHEBAas MOJIEITh
mpencTaBieHus WHGOpPMAlUMM B TIOJHOTEKCTOBBIX 0a3ax JaHHbIX. (OONacTh NpUMEHEHUS
JIOKyMEHTHO-OPUEHTHUPOBAHHBIX CUCTEM YTIPaBIICHUs 0a3aMH JTaHHBIX.

Pazoen 5. Mooenuposanue oannvix epagpamu. I pagosvie CYB]]. Cmono-yosvie CYB/].

MonenupoBaHue TaHHbIX rpadamu. Bzaumocsssu B rpadoBeix 6a3ax gaHHbIX. ['padoBas
Mozenb. ['padoBeie 3ampocwkl. Wnentudukarmus y3710B W B3auMOcBs3ed. Kiactepuzarusi.
Perunkanus. CpaBHEHHE PENSIMOHHOTO U TpadoBOro MOJETUpOBa-HUS. THUNHYBIE MPUMEPHI
UCIOJIb30BaHus rpadoBbIX cucteM ynpasieHus 0azamu naHHbix. Ctonouossie CYB/]. BigTable.
CRUD B cronOunoBbIX cHCTEeMax yIhpaBlieHHs 0a3aMH JaHHbIX. MyJIbTUIIATQOPMHBIC
yHUBEpcaJbHble MEHEKephl 0a3 AaHHbIX. O6nacte npumeHenus ctonOuoBeix CYB/I. Cxatue
naHHeIX W ¢uibTpel bayma. Ilmocel u  MuHycel cxatus B cronbnoBbix  CYB/I.
MpmuoroxknacrepHast koHurypauus ctonaouoBbix CYBJl. ['opusoHTanbHOe MacimrTabupoBaHUE.
Permukarus. [lonstue cornacoBaHHocTH B KoHewHOM cuere. Cronbrossie CYBJ] u Teopema
CAP. Cunbnblie u ciabbie ctoponsl ctonOossix CYB/I.

OO11ee KOIUYECTBO pa3esioB — 5.

4 O0beM yueOHOI JUCUMIITIHHBI

B
. B akanmem.
Bunsl yueOHoii paboThI 3aYETHBIX
qgacax
eAMHULIAX
O0uas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTakTHasi padoTa — ayiuTOpPHbIE 3aAHATHS 1,9 68
Jlexuuu (Jlek) 0,47 17
[Ipaktnueckue 3anstus (I13) 0,47 17
JlabopaTopnsie 3ansaTus (J1ab) 0,96 34
CamocrositesnbHas padora (CP): 2,1 76
KoHTakTHas camocTosTeapHas paboTa 71 0,4
CamocrosiTenbHast paboTa 1o pasjenaM JUCIUTUTHHBI ’ 75,6
Buj konTpoas: 3a4eT C OlleHKOH
B
N B actponom.
Bune! yueOHoit paboThI 3a4ETHBIX
qacax
eAMHULIAX
O011as TPYA0EMKOCTh TMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 4 135




KontakTHasi paboTa — ayINTOPHbIE 3aHATHSA: 1,9 51

Jlexumu (Jlek) 0,47 12,75
[IpakTnueckue 3anstus (I13) 0,47 12,75
Jlaboparopusie 3anstus (JIad 0,96 25,5
CamocrositesibHasi padora (CP): 2,1 57
KoHTakTHas camocTosiTenpHas padoTa 71 0,15
CamocrosiTenpHasl paboTa 1o pasjesaM JUCITUTUTMHBI ’ 56,85
Buj koHTpos: 3a4eT ¢ OLEeHKOI

AHHOTanus padoyeil NPOrpaMMbl AUCHUIITHHBI
«MaremaTuyeckue MeToIbl B TeXHOJ10TUM 0J10K4YeiiHoB» (b1.B.04)

1 Ileap AUCHUIIMHBI COCTOUT B YIJIYOJCHUU HMMEIOUIUXCS M TOJYYEHUH HOBBIX
3HaHUW, YMEHUH U HaBBIKOB B OOJACTH OCHOB TEXHOJOTHMH OJOKUYEHHOB (pacrhpeesieHHOTO
peecTpa) U IpUMEHEHUS ISl pa3paboTKH, MPOSKTUPOBAHUS U PEIICHUS MPUKIAJHBIX 3a]1a4d Ha
OCHOBE HTOW TEXHOJIOTMH, a Takke A pa3paboTKu CHEeNHaTU3UPOBAHHOTO IPOTrPAMMHO-
QITOPUTMHUYECKOTO 00ECTICUCHUS — ICIIEHTPATN30BAaHHBIX MPUIIOKCHHIA.

2 B pe3yabraTre u3yYeHHs] JMCHMILUIMHBI O0y4YalOIIMiiCi 1O NporpaMmme
MarucTpaTypbl 10J/KeH:

Obnadams CIenyOMUMHA KOMITIETCHIMSIMU:

Kox u sraumenosanue YK Konx u HauMeHOBaHWE HHIUKATOPA
noctrmxeHust YK

YK-1. CnocobeH ocyIIecTBIsATh VYK-1.1.

KPUTHUECKUN aHAIH3 POOIEMHBIX 3HaTh: METOJIbI CUCTEMHOTO U

CUTyalUil HA OCHOBE CUCTEMHOTO MOJAX0/1d, | KPUTUUYECKOTO aHAJIN3a; METOIUKHU

BbIpa0aThIBaTh CTPATETUIO IEHCTBUI pa3paboTKU CTpaTeruy JeHCTBUH IS
BBISIBJIICHUS U PEIICHUS TIPOOJIEMHON
CUTYyallUH.
VK-1.2.

YMeTh: NPUMEHSTh METOJIbI CACTEMHOT'O
MOJIX0/1a U KPUTUYECKOTO aHaJIn3a
poOJIEMHBIX CUTYaIuil; pa3padaTbiBaTh
CTpaTEruIo NEUCTBUN, IPUHUMATD
KOHKPETHBIE PELICHMS 11 €€ PealIn3alllH.
YK-1.3.

Bnanets: MeTogonorue CUCTEMHOTO U
KPUTUYECKOTO aHaJIM3a MPOOIEMHBIX
CUTyallui; METOJUKaMU TOCTAaHOBKH LIEJIH,
OTIpeIeNICHUs] CIIOCOOOB €€ JTIOCTIIKEHUS,
pa3pabOTKH CTpaTeTUid IEHCTBHIA.

Kon m nammenoBanue mpodeccuoHanbHor | Kom v HamMeHOBaHME WHJIUKaTOpa
KOMIICTCHIIMH JIOCTHKEHHS npodeccuoHaNbHOM
KOMIIETEHIINHI

IIK-1. Cmnocoben  paspabateiBath 1 | [IK-1.1.

HCCIIEI0BATh MOJIEITH 00BEKTOB | 3HATH: METOI0JIOTUH HCCIIEIOBAHUS
npodeccuoHaNbHOMI JESITeIbHOCTH, | MOJIeNIell  OOBEKTOB  MPOECCHOHATBLHON
npeiaraTh M aaanTHPOBaTh METOJMKH, | JIEITEIbHOCTH, OIIEHKH KavyecTBa
OTIpEe/ICIISATh Ka4eCTBO MPOBOJIMMEIX | TIPOBOJUMBIX UCCIICJOBAHU.
HCCIENOBaHUM, CcOCTaBiIATh oTdeThl o | [IK-1.2.

poJicJaHHOW padoTe, 0030pbI, TOTOBUTH | YMETh: aJanTHPOBATh METOJIMKH,




HYG.HI/IKaI_II/II/I OMPCACIIATH Ka4y€CTBO MMPOBOANMBIX
WCCIICIOBaHUH, COCTABJIATH OTYETHl O
NpOoJIeTaHHOM padoTe.

I1K-1.3.
MMeTh HaBBIKM: HCCICIOBAHHSA MOJEICH
00BEKTOB npo¢eCCuOHATBHON
JIIEATEIbHOCTH, COCTAaBIICHUS OTYETOB U
0030pOB.

Suname:

— MaTeMaTUYCCKUE KOHIICIIIIUU U CTPYKTYPBI, JISKAIIKE B OCHOBE TEXHOJIOTHH OJIOKUYCHH;

— OCHOBBI TIOCTPOEHUSI TEXHOJOTUU OJOKYEHH U OCOOCHHOCTH €€ HCIIOJIb30BAHUS B
HACTOSIICE BPeMs B Pa3IMUHBIX HH(POPMAITMOHHBIX U POrPAMMHBIX CHCTEMaX.

Ymemn:

— WCHOJB30BaTh MATEMaTHYECKHE CTPYKTYpPBHI, JIekKAIlue B OCHOBE TEXHOJOTUU
OJIOKYEHH;

— MPUMEHATHh TEXHOJIOTHIO OJIOKYEHH NpPHU CO3JaHUHM DPAIAYHBIX WHPOPMAIMOHHBIX H
MIPOTPaAaMMHBIX CHCTEM.

Brnaoemw:

— OCHOBHBIMHU MpUeMaMH pPabOTBl ¢ MATEMATHYECKUMHU CTPYKTYpamu, JICKAIINMH B
OCHOBE TEXHOJIOTUH OJIOKYEHH;

— OCHOBHBIMHU TMPHUEMaMH MPOrPAMMHUPOBAHUS PA3IUYHBIX CHUCTEM C HCIIOJIH30BAHHEM
TEXHOJIOTHH OJIOKYEHH;

— mpueMaMH pa3pabOTKW U TMPOCKTHPOBAHUS PANIUYHBIX UHGOPMAIMOHHBIX H
MIPOrPaMMHBIX CUCTEM C UCIIOJIB30BAHUEM TEXHOJOTHU OJIOKYCHH.

3 KpaTkoe coaep:kanue JUCHUNIHHBI

BBenenue

Hemn wm 3amaum kypca. CrpykTypa wusnaraemoro marepuana. OCHOBHBIE TMOHATHUS,
onpeeeHuUs, TS PMHUHOJIOTHS.

Pazoen 1. Texnonoeus Onokueiin, ucmopusi B03HUKHOBEHUS, OCHOBHblE NPUHYUNbL
nOCmMpoerus u 001acmu nPUMeHeHUs..

Hcropust 1 mpeanochIKK pa3BUTUSL TEXHOJOTUH OJOKYEHH, €€ MECTO B COBPEMEHHOM
mudpoBoii 3koHOMHUKe. OCHOBHBIE MPHHLUIBI MOCTPOCHUS TEXHONOTUU OnokyeitH. OOmactu
MpUMEHEHUsT 3TOH TeXHoJoruu. OCHOBHBIC KOMITBIOTEPHBIE M TPOTPAMMHBIC CTPYKTYPHI,
JIeKaIMe B OCHOBE TexHoJoruu OnokueiiH. [IpaBa BnajgeHust U ux (QUKcaIys, Kak 3ajada, Ha
perieHre KOTOPOi HarpaBJIeHa TEXHOJIOTHS OJIOKYEHH.

Pasoen 2. Ilpoexmuposanue u pazpabomka cucmem Ha OCHO8e MeXHOI02UU OIOKYElH.

[Inam mpoekTupoBaHWs W pa3pabOTKH CHUCTEM Ha OCHOBE TEXHOJIOTHH OJIOKYCHH.
OcCHOBHBIE 33/1a4H, PelIacMbIe ITPH UX IPOSKTUPOBAHUHU U pa3padboTKe:

- OIIMCAHME MIPAB BIIAJICHUS;

- 3alKTa NPaB BIAJICHHUS;

- XpaHEHHWE JaHHBIX TPAH3AKIUH;

- MOJITOTOBKA PEECTPOB K PACIPOCTPAHECHUIO B HEHAJICKHOH Ccpejie;

- pacrpoCTpaHEHHE PEECTPOB;

- 100aBJIeHUE HOBBIX TPAH3AKIIUH B PEECTPHI;

- OTIIpEeJICNICHNE, B KAKUX PEeCTpax MpeCTaBJICHbI MPAaBUIbHBIC TaHHBIC.

O6m1ast cxema pabOTHI M 000OIIEHHBIN AITOPUTM PAOOTHI TEXHOJIOTHUU OJIOKUYCHHOB.



Paszoen 3. Mamemamuueckue cmpykmypbl, aedxcawjue 8 OCHO8e MexXHOA02UU OIOKUElH, U
UX UCNONIb306AHUE.

Xom-pyHKIUsA, ee ompeaeneHue U cpoictBa. [Ipumepsl. Kpunrtorpaduueckue xsui-
(GYyHKIMH, OJHOCTOPOHHHE (PYHKIMM M YCTOWYMBOCTh K KOJUIM3HSIM. COOTHOLICHHS MEXIY
kinaccamu (yHkmui. [IlpuMepsl WCHONB30BaHUS W TMOCTpOoeHHUsS camux (yHKIunA. [lomck
KOJUIM3UH U OLEHKU TPYJOEMKOCTU MX NOCTpoeHui. IIprMeprl alropuTMOB MOCTPOEHUS X3II-
GyHKIHIA.

Konuenmus nepesa Merkle n 3 pekTUBHOCT €ro UCIOIb30BaHMUS.

Hcnonb3yemble anredpandeckue CTpyKTYpPhI:

- TpyIIBbl, ONpEAEIECHUE, NMPUMEPHI, KOMMYTaTHBHBIE TPYyNIbl, TPYINIa BHYETOB IO
MOJIYJIIO N, TOMOMOP(HU3MBI IPYIII, OTHOIIEHHE SKBUBAJIEHTHOCTH, ()aKTOp IpyIIa;

- KOJIbLIa, ONpENEICHHUE, NPUMEPHI, KOMMYTATUBHBIE KOJbIA, KOJIBLIO BBIYETOB I10
MOJYJTIO Hjeana, romoMophu3M Koserl, pakTop KOJbIIo;

- TIOJIS1, ONpeJieNieHHe, TPUMEPbI, FTOMOMOP(U3MBI MOJIeH, KOHEUHBIE IMOJIS, PACIIUPEHUS
T0JIEH, MPOCTHIE MOJIS, aaredpanyecKue 3IeMEHThI OIS,

- MHOTOWIEHBI, NOHATHE JEIMMOCTH U1 KOJIbLIa MHOTOYJIEHOB, HOPMHPOBAaHHbBIE
MHOTOWICHBI, HAaWOOJBIINK OOIMMN JeIUTEeIb W HaWMEHbIIee oO0Iee KpaTHOE B KOJBIIE
MHOT'OYJIEHOB;

- DJUIMNTUYECKUE KPUBBIC, ONpEJEICHNE, OCHOBHBIE CBOMCTBA, CJIOXEHHE TOYEK
AIUIMNTUYECKON KPUBOM, I'PYNIIOBOE CBOMCTBO TOYEK JJUIMNTHYECKON KPHUBOM, SJUIMNTHYECKHE
KpUBbIE HaJl KOHEYHBIM IOJIEM.

Kpunrorpapus na osmamunrtudeckux kpuBbiX. KpuBas SECP256k1. IlpuBaTtHble u
myOJaMYHbIe KIIOYHM W HMX co3faHue. AJNropuT™M LU(POBON MOAMHCH M IMPOBEpPKa MOIIMHCH
MyOIUYHBIM KITFOYOM.

OO0r11iee KOJIMYECTBO PA3ALIIOB — 3.

4 O0beM yueOHO# TUCUMIITIHHBI

. B B akagem.
Bunsl yueOHoii paboThl 3aYETHBIX
qacax
eAMHULIAX
O0mas TpyA0eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 3 108
KonTakTHasi padoTa - ayIuTOPHbIE 3aAHATHS: 1,42 51
Jlexumu (Jlek) 0,47 17
Jlaboparopusie 3ansTus (JIad) 0,95 34
CamocrositesqbHasi padora (CP): 1,58 57
KoHnTakTHas camocTosiTeNbHas padoTa 158 0,2
CamMocTosTeIbHOE U3YUCHHUE PA3/IeTIOB TUCIUILINHBI ’ 56,8
Bua konTpoJs: 3ayer
B
N B actponom.
Bunsl yueOHoii paboThI 3aYETHBIX
qJacax
SIMHATIAX
O0mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 3 81
KonTakTHasi padora - ayiuTOPHbIE 3AHATHS: 1,42 38,25
Jlexuuu (Jlek) 0,47 12,75
Jlaboparopusbie 3ansTus (JIad) 0,95 25,5
CamocrositesibHasi padora (CP): 1,58 42,75
KoHnTakTHas camocTosiTenpHas padoTa 158 0,07
CaMOCTOSITETbHOE U3YYEHUE PA3/ICJIOB TUCIIUIIIIMHBI ’ 42,68
Buj koHTpoJs: 3a4eT




5.3 JlucuuniuHbl YacTH, (POPMHUPYEMOH YYACTHUKAMH 00pa30BaTe/IbHbIX OTHOIIEHHU I
(IMCUMILVIMHBI IO BBIOOPY)

AHHOTanus padoyeil NPOrpaMMbl UCHUIITHHBI
«MeToabl TepMOAMHAMMKY U HesiuHeiHoil fuHamukm» (b1.B./(B.01.01)

1 Ieab IMCHUILUIMHBI — MMOATOTOBKA MAarucTpa JAJsl OBJIAJCHUS 3HAHUSMHU B 00JacTH
TEPMOJMHAMUKA HEOOpaTUMBIX TPOILIECCOB W HEJIWHEWHOW JMHAMHUKHA TPUMEHHUTEIBHO K
HEJTMHEWHBIM (DU3UKO-XUMHUYECKUM IpolleccaM, MPOTEKAIONIUM B CIJIOMIHBIX U T€TEPOTCHHBIX
cpenax.

2 B pe3yabraTre u3yYeHHs] MCUMILUIMHBI O0y4YalOIIMiicsi 1O NporpaMmme
MarucTpaTrypbl J10JKeH:

Obnadams CIeIyIOMUMHA KOMITICTCHIIMSMU:

Kon n HanmenoBanune YK Kon v HaumMeHOBaHuE MHIUKATOPa
noctmwxenus YK

YK-1. CnocobeH ocyIIecTBIsATh YK-1.1.

KPUTUYECKUN aHATIN3 MPOOJIEMHBIX 3HaTh: METOJIbI CUCTEMHOTO U

CUTYaIMil HA OCHOBE CUCTEMHOTO MOAX0Aa, | KPUTHYECKOTO aHAJIN3a; METOIUKHU

BbIpa0aThIBaTh CTPATETUIO IEHCTBUI pa3paboOTKu CTpaTeruu IeHCTBUH s
BBISIBJICHUS U PELEHUs MPOoOIeMHON
CUTyaI1H.
VK-1.2.

YMeTh: NpUMEHSTh METOJIbI CACTEMHOTO
I0JIX0J]a U KPUTUYECKOIO aHaIu3a
npoOJIeMHBIX CUTyallnui; pa3padaTbIBaTh
CTPATETUIO NEUCTBUM, IPUHUMATD
KOHKPETHBIE PELIEHMS JIJIS €€ pealln3allli.
VYK-1.3.

Bnagets: Meromonoruei CUCTEMHOIO U
KPUTHUECKOI0 aHAJIN3a MPOOIEMHBIX
CUTyallui; METOJUKaMU TOCTAaHOBKH LEJIH,
orpeziesieHus] CIOCOO0B €€ TOCTHKEHUS,
pa3pabOTKH CTPATETUH JICHCTBHA.

Kon u naumenoBanme mpodeccuoHansHoil | Kom ¥ HauMeHOBaHHME — MHIMKATOpA
KOMTICTCHITHH JOCTHKCHHSI npodecCHOHATBLHON
KOMIETSHIINH
[IK-1.  Cnocoben  paspabareiBath ¥ | [IK-1.1.
UCCIIeI0BaTh MOJIEIH O00BEKTOB | 3HATH: METOI0JIOTUU WCCIICTOBAHHUSI
npogeccuoHaIbHON JIeSITENIbHOCTH, | MOZleJiel  OOBEKTOB  MpOQecCHOHAIbHON
npepiaraTh M aganTHpPOBaTh METOAMKH, | AEATEIHHOCTH, OILICHKH KauecTBa
OTIpeNIeNATh Ka4eCTBO MIPOBOJIMMEIX | IIPOBOJIUMBIX MUCCIICOBAHH.
HCcCIeAOBaHUM, cocTaBisaTh oTyeTrel o | [IK-1.2.
npojieIaHHOW paboTe, 0030pbI, TOTOBUTH | YMETh: aJanTHpPOBAThH METO/IUKH,
myOIMKaIIH OTIpeIeIATh KaueCcTBO MIPOBOANMBIX
HUCCIICIOBAHNI, COCTaBIISATH OTYETHI O
IpojielaHHoN padore.
ITK-1.3.
ViMeTh HaBBIKH: HCCIEIOBAaHUS MOJIEIeH
00BEKTOB po¢eCCHOHAIBHON




ACATCIIbHOCTH, COCTaBJIICHUA OTYCTOB U
0030pOB.

3uamo:

METO/bl CHCTEMHOTO M KpPUTHYECKOIO aHallu3a; METOAMKHM pa3padOTKU CTpaTeruu
JeMCTBUH JUIsI BBISIBICHUS M PELICHUS TPOOJIEMHOM CUTYaInH;

METO/0JIOTUU HCCIIEI0BaHMUsl MoOZeNeil 00bEKTOB HPOQPECCHOHATIBHON AEATeNbHOCTH,
OLICHKU Ka4eCTBa MPOBOAUMBIX UCCIIEIOBAHUM.

Ymemo:

IOPUMEHATh METOAbl CHCTEMHOTO IOAXO0Ja M KPUTUYECKOIO aHaiu3a IpoOJIEeMHbIX
CUTyaluii; pa3pabaTbIBaTh CTPATETUIO JACHCTBHIA, MPUHUMATh KOHKPETHBIC PEIICHUS IS
ee peanusaluy;

aJanTUpOBaTh  METOAMKH, OINpEAeNATh KAadeCTBO IIPOBOJMMBIX  HCCIIECIOBAHMIA,
COCTaBJIATh OTYETHI O MPOJAETIaHHOM padorTe.

Bnaodemy:

METOJIOJIOTUEH CHUCTEMHOTO M KPHUTHYECKOTO aHalu3a MPOOJIEMHBIX CHTYaIlHii;
METOJUKaMU TOCTAaHOBKHU LIE€JH, ONpEAENICHUs] CIIOCOOOB €€ JTOCTHXKEHUS, pa3paboTKu
CTpaTerui NeriCTBUM;

UCCIIeIOBaHUsT Mojesiel 00BEKTOB MNpOodEeCCHOHATBHONU JEeSTeNbHOCTH, COCTaBICHUS
OTYETOB U 0030POB.

3 KpaTkoe coaep:xaHue JHCHUIIMHBI

Pazoen 1. Beeoenue 6 memoovt mepmoOuHaMuxu.

Mertonbl ONTUCaHUsT JETEPMUHUPOBAHHBIX M CIYYalHBIX MPOIECCOB. METObI ONMHUCAHHUS
OTKPBITHIX (PU3UKO-XUMHUECKUX CHCTEM YAAJCHHBIX OT paBHOBecHs. [IpumMepbl BOSHUKHOBEHUS
MIPOCTPAHCTBEHHBIX, BPEMEHHBIX M IMPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYyp. HepaBHOBecHas
TePMOJUHAMIKA M HETUHEWHAs NWHAMHUKA KaK paseNbl, MO3BOJSIONINE MOHSATh MPUPOAY M
HANPaBIIEHUE DHBOJIONUK HEPaBHOBECHBIX cucteM. CTpykTypa aucIUIUIMHBL —Kparkwii
UCTOpUYECKHIA 0030D.

Paszoen 2. Jluccunamusnas ¢hynxyusi mno2oghasnoii cemepocenHotl cpeovl

MHuoroga3znas rereporeHHasi cpefia Kak (usnueckas MOAEb Uil ONHCAHUS MPOLIECCOB
pexTuduKaluuy, KpUCTAJUIM3AINK, aJcopOlMU, TeTeporeHHOoro karaiau3a U mnp. llonsatus
CIUTONTHOM (a3bl, nucrepcHOi r-(as3wl, QYHKIMK pacrpeiesieHus] BKIIOUCHUN IO pa3Mepam,
cpenHeil wioTHOCTH (a3. YpaBHEHHS COXPAaHEHUS MAacChl, UMIIYJIbCa, SHEPIUU JJISl CIUIOUIHON
¢a3bl U r-aszsl. BeIBo BeIpakeHUs AJI1 U3MEHEHUS SHTPOIUU OTKPBITOH cructeMbl. CTpyKTypa
JAHHOTO BbIpakeHHs. [IoOHSATHS TPOM3BOJCTBA SHTPOMUH, TEPMOIMHAMUUECKUAX TBIKYIIUX CHI
U TepMOAMHAMHUYECKUX MOTOKOB. Kitaccudukanys moTOKOB U CHUJI IO TEH30PHOH pa3MEpHOCTH.
[TpuMepsl ABMKYIIUMX CHJI, ACUCTBYIOIIMX B MHOroasHoil rereporeHHoil cpene. CTpykrypa
JBIDKYIIEH CHJIBI MacCcOOTAaYM ¢ y4€TOM CHHepreTuueckoro s¢¢exra. Biumsxue naHaoro
s dexTa Ha BOZHUKHOBEHHE KOJIEOAaHMH B IMPOLIECCE KPUCTAJUIM3ALMU BEUIECTB C BBHICOKUMH
TETUTOBBIMH d(h(heKkTamu.

Pa3zoen 3. Tepmoounamuxa nunelnvix HeoOpAMUMbIX CUCEM

[Tonsitue nuHelHON HepaBHOBecHOM cucTteMbl. CooTHOmIeHHs B3auMHocTu OH3arepa.
[Mpunuun cummerpun ¢eHomeHnonornyeckux kodpduuuenton. I[lpunuun Kropu. SBnenue
tepmoauddy3un u auddy3nonnsii TepModrpdext. CrarmoHapHbIe HEPABHOBECHBIE COCTOSHUS.
[ToHsiTHE YCTOWYMBOCTH CTalMOHApHOTO cocTosiHusA. Ilonstue ¢ynkiuu JlsmyHoBa. Meton
bynkuii JlamyHoBa ISl TOKa3aTeNnbCTBa YCTOWYMBOCTU CTAI[MOHAPHBIX COCTOSAHUU. Teopema
[TpuroxxrHa 0 MUHUMyME TIPOU3BOICTBA SHTPOIUH KaK KPUTEPUIA SBOIIOIMH JTUHEHHBIX CHCTEM.



JHokazatenscTtBo Teopembl llpuroxkuna. IlpumMepsl pemnieHHs TEXHOJIOTHYECKUX 3ajad C
UCIIOJIb30BaHuEM TeopeMbl [IpurokuHa (ompeneneHue AMaMeTpa BKIHOYEHMS, YCTOWYMBOTO K
IpOoOJICHUIO; OTIpeieIeHUe TOPO3HOCTH CJI0s1 B KPUCTAIUIM3ATOPE CO B3BELICHHBIM CIOEM).

Pa3zoen 4. Tepmoounamuxa HeruHeluHvIX HEOOPAMUMBLX CUCTEM

[TonsiTue HenMHEWHON HEpaBHOBECHOU cucTeMbl. [Ipobiemsbl nccie1oBaHus HETMHEHHBIX
cucreM. Btopas  Bapuaums  SHTpPONMM  MHOTO(a3HOM  TeTepOreHHOM  cpelbl  Kak
TepMoanHamMuueckass (QyHkuus JlsmyHoBa [uid cucteM Baanu oT paBHOBecus. [IpomsBonHas
BTOpOH  Bapuanuu  dHTponuu. [loHATME  M30BITOYHOrO  HPOM3BOJCTBA  SHTPOIHUHU.
TepmoauHamuuecknit aHanu3 (METOAUKA BBISBICHUS MPUYMH IIOTEpU YCTOHUMBOCTU B
cucremax). [IponsBoaHas BTOpOi BapHalMy SHTPOIUM A1 eMKOCTHOIO MPOTOYHOIO peakTopa
cMeleHus: (MeTOAMKa BbIBO/A). AHAJIM3 JAAHHOTO BBIPAXKEHUS JUIS peakiUil pa3iIuyHOro TUMA:
NpSAMOI HEOOPaTUMOM peaKkIK, aBTOKATAIUTUYECKON PeaKkIMy, CIOKHBIX PEAKIIMOHHBIX CXEM.
Metoauka onpeneneHuss pasMepoOB PEeakTopa U TEXHOJIOTMUYECKUX MApaMETPOB PEAKLIMOHHOTO
mpouecca Ui MOAAEpPkKAHUSA YCTOMYMBOIO TEIUIOBOIO M KOHLEHTPALMOHHOIO pEXHMa B
peakTope. Peakunonnsie cxemsl benoycosa-XXabotunckoro u bpurrca-Paymepa. Ocunumistopbl
B peakTopax ¢ penukiaaMyu. OCIIUIATOPBl IpU KPUCTAUIM3ALMU MajlopacTBOPUMBIX BEILECTB.
Knaccudukanus konedaTesbHBIX IPOLIECCOB B XUMUMU.

Pazoen 5. Dnemenmur kauecmeennoi meopuu oughghepenyuabHbIX ypasHeHu

IlonaTus ¢azoBoro moprpera, HEMOABHKHONH TOYKH, (Da30BONM TpaeKTOpUH. THIIbI
HEMOJABIKHBIX TOYEK B OAHOMEPHOM M JBYMEPHOM (Pa30BOM IpPOCTpaHCTBE. Y CTOWYMBOCTD
HEenoJBWXKHBIX ToueK. [lepBrlii MeTon JIdmyHoBa [uisl onpeneneHus THUMA HEMOABU)KHON TOUYKH
nuHelHoU cucteMmsbl. Knaccugukanus HEMmoJBUKHBIX TOYEK Ha miockocTu. OmpeneneHue Tuma
HEMOJABIDKHBIX TOYEK Ui CHCTeM n-ro nopsaka. HeoOXonumblil MpH3HAK aCUMITOTHYECKON
yCTOMUMBOCTH JHMHEHHBIX cucteM (kputepuit Payccalll'ypBuma). [lonstne kadecTBEHHOM
SKBUBAJICHTHOCTH cucTeM. [IpoOiemMbl uCCleoBaHMs HEIMHEHHBIX cHucTeM. Teopema o
IuHeapu3auud. Meroauka JiMHeapu3anuu HelnHelWHbIx cucteM. [Ipumep Ilyankape. Ilonstue
IpeAesbHOro nukia. Tunel npeaenbHbIx NUKIOB. Teopema Ilyankape. Meronuka onpeneneHus
MpeleIbHOr0 IMKJIa B TMOJSAPHBIX KoopAuHatax. I[loHsTHE CTPYKTYpHOW YyCTONYMBOCTH
koneOanuii. Konebanust B MoJIesIX B3aUMOICUCTBHUS OMOJIOTMYECKUX BUJIOB 10 THITY ““XUITHHK—
KepTBa’.

Pazoen 6. Dnemenmor 6ugpyprayuornnoco ananusza

[Tonsitus Oudypkaumu, Toukd Oudypkamuu. budypkamus Tuma cemio—ys3el.
budypkanus Annponosa—Xonda. Moxens "OproccensTop", Kak IpUMep peakMOHHON CXEMB,
IeMoHcTpupymomei oudypkanuio AnaponoBa—Xomnda. [IpocTpaHcTBeHHass caMoOpraHU3aLus.
budypkanus poxaeHus ABYMEPHOTO TOpa M3 IMPENEIbHOTO LUKJIA B TPEXMEPHOM (Pa3oBOM
npocTpaHcTBe. MeToabl HCCIeAOBaHUS (DU3UKO-XUMHUYECKUX CHCTEM C TOHIKCHHEM HX
Pa3MepHOCTH: TTapaMeTphl MOPSIKA M MPUHITUI MOAYMHEHUS; MeTol ceueHmid [Tyankape.

Pazoen 7. Dnemenmur meopuu xaoca

[Tonsitue crtpanHoro arrtpakrtopa. CrpanHblii artpaktop JlopeHma (cueHapuit
oOpazoBanmsi). Konebanusi B peXwMe CTpaHHOTO aTTPakTOpa B PEAKTOpE C PEIUKIOM B
npouecce noixydeHus (ochoproit kucnotel. I[lopsinok U Xaoc B OJIHOMEPHBIX OTOOpaKEHUSX.
JluckpeTHass MOJIeNnb JUIsl ONMMCAHUS MOMYJISUKN OakTepuil. HemoIBHKHBIE TOYKH OJTHOMEPHOTO
O0TOOpakeHHs U METOJMKa OMpeJeNieHUus] UX YCTOWYMBOCTU. budypkanus yaBoeHUs MepHOa.
Teopust ynuepcanbHocTu Peiirenbayma. CueHapuil oOpa3oBaHMs CTPaHHOTO aTTPaKTOpa B



Mozenu Pécciepa. AJITopUTM YIIpaBJICHUS Xa0COM C OOpaTHOM MPOMOPIUOHATBHOW CBS3BIO.
AJNTOpUTM yIpaBlIeHHs XaocoM 0e3 o0paTHOW mpomopIroHaNIbHOW cBs3u. IlokazaTenu
JlanyHoBa. BnusHue HEOnpeaelEéHHOCTH HAyalbHbBIX YCIOBHUM Ha MOBEAEHUE IWHAMUYECKHX
cucteM. Meroauka ompejaeneHus mokasarened JlamynoBa. CBsi3b mokaszateneit JlsmyHoBa c
TUINAMU aTTPAKTOPOB.

Paszoen 8. Hcnonvzosanue memooo8 HeAuHeuHOU OUHAMUKU Ol  UCCIe008aAHUS
HEIUHEHHBIX CHCTEM

CuHepreTHYeCKU MOAXO0/I I ONMCAHUS ITOCIEA0BATEILHOCTH ATANlOB UCCIICIOBAHUS HA
OCHOBE METOJIOB HETMHEHHOM TUHAMUKH JJISI MOJCITMPOBAHUS HETMHEHHBIX CHCTEM.

OO11ee KOIUYECTBO Pa3AeNoB — 8.

4 O0beM yueOHOI JUCUMIITIHHBI

. B B akanem.
Bunsl yueOHoii paboThl 3aYETHBIX
Jacax
SIMHATIAX
O0uas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS: 1,41 51
Jlexmuu (Jlek) 0,47 17
ITpaktrueckue 3ausatus (113) 0,47 16
Jlaboparopusie 3ansTus (J1ad) 0,47 18
CamocrositeabHas padora (CP): 2,59 93
KonTakTHas camocTosTeabHasi pabora 759 0,2
CaMOCTOsITeTbHOE U3YUYCHUE PA3/ICSIOB TUCITUILITMHBI ’ 92,8
Bua koHTpoOJISi: 3ayer
B
N B actponom.
Buner yueOHOM paboThI 3aYETHBIX
qacax
eAMHULIAX
O01as TPYA0€eMKOCTh JMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 4 135
KontakTHasi paboTa — ayIMTOPHbIE 3aHATHSA: 1,41 38,25
Jlexumu (Jlek) 0,47 12,75
[Tpaktuueckue 3ausarus (113) 0,47 12,75
JlaGopaTtopHsbie 3anatus (J1ab 0,47 12,75
CamocrositesibHas padora (CP): 2,59 96,75
KonTakTHas camocTosiTenpHas padoTa 0,07
2,59
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIIMHBI 96,68
Bujx koHTpOJIA: 3a4yeT

AHHOTanus padoyeil NPOrpaMMbl UCHUIITHHBI
«IIpoexTpoBanue Ha ocHoBe makera AutoCad» (b1.B./1B.01.02)
1 Heap IUCHUIIMHBI — 00yYeHUE CTYJICHTOB HaBBIKAM MPAKTUYECKOW pa3pabOTKu U
MIPUMEHEHUsI MOJEJIEH, METOJIOB U CPEJCTB aBTOMATU3ALIMK [TPOCKTUPOBAHUS TEXHOJIOTUYECKUX
MPOIIECCOB M TEXHUYECKUX YCTPOHCTB C TIOMOIIBI0 TMakera mpoektupoBanus Autodesk
AutoCAD u si3pika AutoLISP nns mporpammupoBanust B cpene AutoCAD, oOydeHne HaBbIKamM
TPEXMEPHOU IeYaTH.
2 B pe3yabrare H3yYeHHMsl AUCHMIUIMHBI O00Yy4YaloUIUiicdi MO0 NporpamMme
MarucTpaTrypbl 10J/KeH:
Obnadams CIeNyIOMUMHA KOMIICTCHIMSMU:
Kox u Haumenosanue YK Ko n HauMeHOBaHWE HHIUKATOPA
noctmkennst YK




YK-1. CnocobeH ocymiecTBIsTh YK-1.1.

KPUTUYECKUN aHaJIN3 TPOOIEMHBIX 3HaTh: METOJIbl CHCTEMHOTO U
CUTyalMil HAa OCHOBE CUCTEMHOTIO MOAX0/a, | KPUTHYECKOI0 aHAJIN3a; METOIUKHU
BbIpa0aThIBaTh CTPATETUIO IEHCTBUI pa3paboOTKu CTpaTeruu IeHCTBUH 11
BBISIBJICHUS U PELeHUs POoOIeMHON
CUTyaI1H.
YK-1.2.

YMeTh: IPUMEHATh METObI CUCTEMHOIO
NOJIX0Ja U KPUTUYECKOTO aHaIn3a
npoOJIEeMHBIX CUTyalui; pa3padaTbIBaTh
CTPATEruI0 NEUCTBUM, IPUHUMATD
KOHKPETHBIE PELIEHMS IS €€ PeaIN3alNH.
YK-1.3.

Bnagers: MeTononoruei CUCTEMHOIO U
KPUTUYECKOTO aHaJIH3a MPOOIEMHBIX
CUTyallui; METOJUKaMU IOCTAaHOBKH L€,
oTpeIeJICHUs] CITIOCOO0B €€ JOCTHKEHUS,
pa3pabOTKH CTpaTeTUd IEHCTBHIA.

KOI[ U HaMMCHOBAaHHC HpO(l)eCCHOHaJIBHOI;'I KOI[ n HanMCHOBAaHHUC HHIWKaTOpa

KOMIIETEHIIUU JOCTUKEHUS npodecCHOHATBLHON
KOMIIETCHIIUU

IK-1. Cmocoben  paspabateiBath 1 | [IK-1.1.

UCCIIe10BaTh MOJIeNTN 00BEKTOB | 3HATh: METO/10JIOTUU HCCIIEI0BAHMS
npogeccuoHaNbHOM NEeSITeIbHOCTH, | MOJIeNIell  O0BEKTOB  MPOeCCHOHATBLHON
npejyiaraTh M aJanTHpPOBaTh METOJAUKH, | AEATENbHOCTH, OLIEHKHU KayecTBa
OTIpeeIsATh KayeCcTBO IPOBOAMMBIX | IIPOBOJIUMBIX MUCCIIEOBAHUM.
HCCIENOBAaHUM, COCTaBiIAT, oOTdeThl o | [IK-1.2.

npojeNanHoi pabore, 0030pbl, TOTOBUTH | YMETH! a/JarTupoBaTh METOJIUKH,
1y OJIMKauu OTpeneNsTh Ka4yecTBO HPOBOJUMBIX

WCCIICIOBAHNUM, COCTaBISATHL OTYETHI O
MpoJIeJIaHHOM padoTe.

IK-1.3.
MMeTh HaBBIKM: HCCIICIOBAHUS MOJIENEH
00BEKTOB npodeccHOHATBLHON
JeATEIIbHOCTH, COCTAaBIICHUS OTYETOB U
0030pOB.

Suameo:

METOJBI CHCTEMHOTO W KPHTHYECKOTO aHalli3a; METOJHWKH pPa3pa0OTKH CTpaTeruu
JCHCTBU IS BBISIBJIICHUS M PELICHUS TPOOJIEMHOM CUTYaINH;

METOJIOJIOTUH HCCIICIOBAaHUS MOJeNel O00BEKTOB MPO(PECCHOHAIBHON IesSTeILHOCTH,
OILIEHKU Ka4eCTBa MPOBOJAMMBIX HCCIICIOBAHUN.

Ymems:

NPUMEHATh METOJBI CHCTEMHOTO TOAX0Ja W KPUTHYECKOrO aHaIm3a IMPOOIEeMHBIX
CUTYyalluii; pa3pabaTbIiBaTh CTPATETUIO AEHCTBUIA, TPUHUMATh KOHKPETHBIE PEIICHUS IS
ee pea3aluy;

aJanTUpPOBaTh METOAWKH, OMNPEAENATh KaueCTBO MPOBOAMMBIX  HCCIEIOBaHUH,
COCTABJISITH OTUYETHI O TIPOJICTaHHOM padoTe.

Braoemy:



METO/IOJIOTHEHl CHCTEMHOTO M KPUTHUYECKOTO aHalM3a MpPOOJEMHBIX CHUTYalHii;
METOJMKaMU TOCTAaHOBKH 1€, ONpeAeNieHUs] CIIOCOOOB €€ JTOCTHXKEHUS, pa3paboTKu
CTpaTerui JeUCTBUN;

UCCIIeIOBaHUsT Mojesiel 00BeKTOB NpOodEeCCHOHATBHONU JEeSTeNbHOCTH, COCTaBICHUS
OTYETOB U 0030POB.

3 Kpartkoe cogep:xanne TUCUMILIIHHbI

Pasoen 1. 'eomempuueckoe mooenuposanue

1.1. MecTo TE€OMETpHYECKOTO MOJEIMPOBAHUS B 00JacCTH aBTOMATH3MPOBAHHOTO
npoektupoBanusd. Obnactu npuMeHeHus. COBpeMEHHbIE NAaKeThl MPUKIIAJHOTO IPOrPaMMHOIO
oOecriedeHrsT  aBTOMATH3MPOBAHHOTO  MPOEKTHPOBAaHUS. 3HAKOMCTBO C  HHTepdeiicom
nporpammuoro makera Autodesk AutoCAD. PaGoumne npoctpanctsa. [lonstusi: O6o3peBarenb
MeHto, JlenTta, Bknanka nentsl, [Tanens. [lonstusa: Komangnas crpoka, [nHamuyeckuii BBOJI.
[Tonstusi: Crpoka mento, I[lanenb mHCcTpyMeHTOB. Ilepexmouarenu pexxuMoB. KOHTEKCTHBIE
MeH1o. HaBuranus mo ueprexy. 3yMUpoBaHUE U TAHOPAMHUPOBAHHUE.

1.2. Co3nanue u pegakTupoBaHue NPUMUTHBOB. CrIOCOOBI 3a1aHNUSL KOOPIUHAT.

[Tonsitus: mpocTble U CHOXKHBbIE NPUMHUTUBBL. OcHOBHble mNpuMHUTHBE AutoCAD:
OTtpe3ok, Kpyr, MAyra, OJUIMIC, OJJUIMOTHYeCKas JAyra. [IpsSMOyroibHUK, TpaBUIBHBIMA
MHoOroyrojsHuk. Craiin. [loHsaTus: onpenenstomue TOUKy, yupasistomue sepuunbl. [Tonstue
o0bekTHOM mpuBsi3kH B AutoCAD. OcHoBHble 00BekTHble mpuBs3ku AutoCAD. Pexum
OTCJIC)KUBAHUA OOBEKTHOW TpHBA3KH. OCHOBHBIE MPHUHIMIBI PEAAKTUPOBAHUS B CHCTEME.
OcHoBHBIE KOMaHABI penakTupoBaHus. Hactpoiika eaunun m3mepenus. CrocoObl 3amaHuA
KoopAuHAaT: AOGCOIOTHBIE KOOpaAuHAaThl. OTHOCUTENbHBIE KOOpAUHATHI. [10spHbIE KOOPINHATHI.

1.3. CoiictBa 00bekTOB. Ciion. PazmepHbie cTiimu, TekcToBble cTiiu. [lITprxoBKa.

OO61ue cBoiicTBa 00bEKTOB. IHCTpYMEHTHI yIIpaBiieHUsI CBOMICTBAMH OOBEKTOB.

Crnou xak ocHoBa pabora B AutoCAD. Coznanue cioeB U mpaBuiia paOOTbl ¢ HUMHU.
CoBpeMeHHbIE HHCTPYMEHTHI YIIPABIICHUS CIIOSMHU.

OcHoBHBIE U croenuanbHble pa3mepbl. Hanecenwe pasmepoB. Co3gaHue pasHBIX
pa3mepHbix ctuiieit coracio ECKJI. MammHOCTpOUTENbHBIN 1 APXUTEKTYPHBIN CTUJIH.

CaoiicTBa pa3mepoB. PenaktupoBaHue pazMepos.

Tunbl TEKCTOB - MHOTOCTPOYHBINA U ogHOCTpouHbId. [loHsTHE O cTune Tekcra. Pabora B
penakrope MHOTocTpoyHoro Tekcra. Co3ganue TekcToBoro ctuiisd. CriocoObl peaakTHUpOBaHUS
TEKCTa.

Tunel mwTpuxoBku. Co3gaHue MITPpUXOBKU. CBOWMCTBA IITPUXOBKH aCCOLIMATUBHOCTD,
pO3pavyHoOCTh, (hoH. PegakTupoBaHue MTPUXOBKH.

1.4. Co3nanune 610k0B. Co3nanue 6nbmmorek. PaboTa ¢ IeHTpoM yIipaBieHHS.

bnok. OcHoOBHBIE onepanuy ¢ OJI0KaMu: CO3/laHUE, BCTaBKa, pEAAKTUPOBAHUE, YIAJICHUE.
Ounctka uyeprexa. [lepemaua OmoxoB Mexay mokymeHtamu. Cosmanue madioHoB. Co3gaHue
oubnmoTek. Mcronp3oBanne 9yKux OnOInoTeK. 3HaKOMCTBO ¢ LleHTpoMm ympaBiieHus.

Pazoen 2. Ocnosvl npoepammuposanus na AutoLISP

2.1. Obume cBeneHust o sizbike AutoLISP. Tumbl naHHBIX, TIepeMEHHBIC, BBIPAKEHUS,
¢byHKIMU TpUCBOEHUS, Tpeodpa3oBanus. Jlornueckue GpyHkuuu. BBoj 1aHHBIX.

2.2. IlporpammupoBanue B cpene VisualLISP. Iloctpoenue mnpoueayp Ha OCHOBe
BCTpOEHHBIX (yHKuuH AutoLISP.

VYcioBHoe BerBieHHE mporpamm. [eomerpuueckue ¢ynkuuu. Cromcku. Co3mganue
nosib3oBaTenbckux (ynkmuit AutoLISP. Crtpykrypa mnporpamMm. 3HAKOMCTBO CO Cpeaoit
VisualLISP. Mcnons3zoBanue cpeast VisualLISP mis moaroroBku mporpamm.



2.3. AutoLISP u o00bextl AutoCAD. MH3Bieuenume o0OBEKTOB H3 0as3bl JaHHBIX,
Mo uduKalys, o0HOBIeHHE 00beKTOB. OOpa3MeprBaHue

OcHOBHBIE TOHATUS O CYHIHOCTSX 00bekToB AutoCAD . IlapameTrpsl 0OBEKTOB,
XpaHsmecss B 0a3e JaHHBIX MporpaMmbl. Metoauka paboTel ¢ 00BEKTaMU: W3BJICUCHHUE MX U3
0a3bl JaHHBIX, MOAU(HKAIIHSI, OOHOBJICHHE 0OHEKTOB.

2.4. Pacuupenue Bo3zmoxxkHocTeit AutoCAD.

PaGoTa ¢ mporpammoii B pexxuMe rajaora B MHTETPUPOBAHHOM cpejie pa3padoTku Visual
LISP. ITporpamMmMmupoBaHue TUaOroBbIX OKOH Ha si3bike DCL

Pa6oTa ¢ 6a3amu manHbIX. MI3MeHenne rpadudeckoi 6a3bl nanabix AutoCAD.

Paszoen 3. Jlonornumenvhvie sosmoxcnocmu AutoCAD

3.1. [TapameTpuueckoe 1 UMUTALIHOHHOE IPOIPAaMMHUPOBAHUE.

Co3nanue OOBEKTOB € M3MEHSIOUMMHCA B 3aBUCHUMOCTH OT 3a/IaHHBIX IAapaMEeTpOB
cBoiictBamu. "CamoxuByIe" (MMUTALMOHHBIE) MOJEIH MPOIECCOB.

3.2. OcHOBBI wucHoJIb30BaHUSl pacmupenuss s3bika AutoLISP  nmns  peanuzanuu
texHnonorun ActiveX B cucreme AutoCAD.

OcHoBbl TexHonorun ActiveX Automation, peanu3yromeld MNPUHIUIBI O0O0BEKTHO-
OPUEHTHPOBAHHOI'O MTPOrPAMMHUPOBAHUS.

Unterpanus nporpammbl AutoCAD ¢ mpunoxenusmu MS Office nHa ocHoBe COM-
TEXHOJIOTHH. AHaIIN3 poiH 00beKTOB ActiveX Automation: Application, Document, Range.

3.3. Pa6ora B TpexmeproM AutoCAD.

OcHoBbl paboTel B 3D. AOGCONIOTHBIE M OTHOCHUTEIbHBIE JI€KAPTOBBI KOOPIMHATHI B
TpexMepHbIX ueprexax AutoCAD. Hununapudeckue u chepruueckue KOOpIUHATHI.

IToctpoenue u pemaxkrupoBanue 3D oOwvekToB. [locTpoeHue Ten BBIIABIMBAHUS U Tel
BpaiueHus. [locrpoenune ceuenuit u ueprexeit us 3D monenu.

3.4. Oprannzauus yeprexa. [lonsatue: npocrpancTsa jucra. Co3gaHue BUJOBBIX 3KPaHOB
u mpuembl paboThl ¢ HUMHU. BbIBom ueprexa Ha medarb. B3aumopeiicTBue ¢ ApyruMu
IIPUIIOKEHUSMHU.

[lonsTue: npoctpancTBa aucrta. CHocoObl mepexoja M3 MPOCTPAHCTBA MOJEIU B
MPOCTPAHCTBO JuCTa U o00patHo. CpenctBa paboOThl ¢ JHUCTaMH M W3 PEIAKTUPOBAHUE.
Hacrpoiika mapameTtpoB nuctoB (Jlucmeruep mapameTpoB JUCTOB).

Coznanne BUIIOBBIX SKPAaHOB U MpueMbl paboThl ¢ HUMH. CriocoObl Ha3HAYEHHs BUJIOB B
BUJIOBBIX 9KpaHax. 3a/laHue Maciitada u300pa>keHust U OJOKHMpPOBAHUE BUIOBBIX SKPAHOB.

OcoOenHocty paboTHI C pa3MepaMu B MPOCTPAHCTBE MOJIENN U B IPOCTPAHCTBE JIUCTA.

BriBoa ueprexa Ha mevars.

Bsaumoneiictue ¢ apyrumu npuioxenusmu. [Tyonukanus B PDF

Paszoen 4. Ileuams na 3D npunmepe

4.1 Ocnossl neuatu. TpeboBanus k MonemnsaMm. Ileuats 3D monenu

OcuHoBel  3D-mewatn. Texnomorum 3D-neuatn: nazepHas (crepeonuTorpadus,
CIUTaBJICHHE, JTAMUHUPOBAHUE), CTpyWHas (3acThIBaHHE, CKJICHBAHUE, CIEKaHWe). Marepuasl
g 3D-nedatu. Buael 3D-npunTtepoB. TexHonorust ObICTporo mpororunuposanus Replicating
Rapid Prototyper (RepRap). Obnacts npumenenust 3D-neuatu.

BriBog Ha nevats 3D-moxenu. KonBepranus ¢aitioB B ¢popMaT XpaHEHHs] TPEXMEPHBIX
mogeneir STL (stereolithography). ®opmupoBanue nporpammsl Juisi nedatd B Bujae G-kona (Ha
S3bIKE MPOTPAMMHPOBAHUS YCTPOWCTB C YHUCIOBBIM MPOTPaMMHBIM yIpaBiieHHeM). Bvibop
nonoxkeHus: moaenu. [loaroroBka mpuHTepa (BHIOOpP IUIACTHKA, TOJOTPEB CTOMNA, coria). [leyaTs
npu nomou 3D npunTepa.



OO0r11ee KOIMYECTBO paszeioB — 4.

4 O0beM yueOHOI JUCUMIITIHHBI

. B B akagem.
Bunsl yueOHoii paboThI 3aYETHBIX
qgacax
eAMHULIAX
O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IVIAHY 4 144
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS 1,41 51
Jlexuuu (Jlek) 0,47 17
[Ipaktnueckue 3anstus (I13) 0,47 16
JlabopaTopnsie 3ansaTus (J1ab) 0,47 18
CamocrositesnbHas padora (CP): 2,59 93
KoHTakTHas camocTosTeapHas paboTa 559 0,2
CaMocCTOsITeIbHOE U3YUYEHHUE Pa3/IeNIOB AUCITUTLUIMHBI ’ 92,8
Bunx koHTpOJIS: 3agerT
B
. B actponom.
Bunet yueOHoit paboThl 3a4ETHBIX
qacax
eIMHULIAX
O011as TPYA0EMKOCTh TMCHHMILUIUHBI M0 Y4eOHOMY IJIAHY 4 135
KontakTHasi paboTa — ayIMTOPHbIE 3aHATHA: 1,41 38,25
Jlexumnu (Jlek) 0,47 12,75
[IpakTnueckue 3anstus (I13) 0,47 12,75
Jlaboparopusie 3anstus (JIad 0,47 12,75
CamocrositesibHasi padora (CP): 2,59 96,75
KoHnTakTHas camocTosiTenpHas padoTa 0,07
2,59
CaMOCTOSITEIbHOE U3YYEHHUE PA3/ICJIOB TUCIIUILIMHBI 96,68
Bua konTpoJs: 3a4er

AHHOTanus padoyeil MPOrpaMMbl AUCHUNITHHBI

«IIporpamMupoBaHue ¢ HCNOJIb30BaHHEM rpapuueckux yckopuresein» (b1.B./1B.02.01)
1 Heap OMCHUNIMHBI COCTOMT B M3YYEHHH MATEMAaTUYECKUX MOJENEH, METONOB U
TEXHOJIOTMI MapajIebHOrO MPOrPaMMUPOBAHMS TE€TEPOr€HHBIX BBIYMCIUTEIBHBIX CHCTEM Ha
s3pike CUDA B 00beme, 1OCTaTOYHOM JUIsl YCIEIIHOTO MPUMEHEHUs JaHHBIX TEXHOJIOTMH Ha

IMPAKTHUKE B aKTYAJIbHBIX 3a/lavdax.

2 B pe3yabTare u3yYeHHs] IUCHUIUIMHBI O0y4YaWUIUiicCA 1O Tporpamme
MATHCTPATYPbI T0/KEeH:
Obnadams CIeNyIONMMUA KOMIIETCHIIMSIMU:
Kon u naumenoBanme mpodeccuoHansHoil | Kom ¥ HauMeHOBaHHME — HMHJIMKATOpA
KOMIIETEHIIUH JIOCTUKEHHUS po¢eCCHOHAIBHON
KOMIICTCHIIMHU
[IK-1.  Cnocoben  pazpabateiBath  u | [IK-1.1.
HCCIIEIOBATh MOJCITH 00BEKTOB | 3HATH: METOI0JIOTUH HCCIIEIOBAHUS
npodeccruonanbHOM NeATETLHOCTH, | MOJIeTIed  OOBEKTOB  MPOodeCcCHOHATLHON
npepiaraTh W aganTHpPOBaTh METOAMKH, | AEATEIHHOCTH, OIICHKH KavyecTBa
OTIPE/ICIIATH Ka4eCTBO MIPOBOJMMBIX | TIPOBOJIMMBIX UCCIICTOBAHUM.
HCCICAOBaHUM, cocTaBisaTh oTyeTrel o | [IK-1.2.
nmpojielaHHOW paboTe, 0030pbI, TOTOBUTH | YMETH: aJanTHPOBAThH METO/INKH,
myOIMKaIIH OTIpeIeIIATh Ka4yeCTBO MIPOBOANMBIX
HUCCIIEIOBAHUI, COCTaBISATH OTYETHI O

pojielaHHOM paboTe.




[1K-1.3.
HNmMeTe HaBBIKH: HCCIEIOBAaHUS MOJEIeH
00BEKTOB npoecCUOHATIBLHON
NESTEeIbHOCTH, COCTABIEHHUS OTYETOB U
0030pOB.

[1K-5. Cnocoben ONPEACIISITh u | [IK-5.1.

BeIpabaThiBaTh TpeOoBaHMA K WHTEpdeiicy | 3HaTh: TEXHOJIOTHIO pa3paboTKu

CO3/1aBa€MOI0 IMPOrpaMMHOI0 MPOJYKTA, | IPOrPaMMHBIX UHTEP(EHCOB.

JIUYHO y4acTBOBATh B co3nanuu | [1K-5.2.

uHTepdeiica VYMeTb: onpeaensTb U BblpabaThIBaTh
TpeboBaHUs K HMHTEp(deicy MporpaMMHOTO
HPOJYKTA.
I1K-5.3
VMeTh HaBBIKM: CO3/1aHUS NPOrPAMMHOIO
uHTepderica.

3name:
— OCOOEHHOCTH HCIIOJIb3yEMBIX B HACTOAIIEE BPEMsl apXUTEKTYp MACCHBHO-TApaJUIEIbHBIX
BBIUHUCIIUTEIILHBIX CHCTEM.

Ymemy:

— TpuMeHATh Mojenb pacnapauienuBanuss CUDA mns o0paboTku O60ombmmux 00HEeMOB
JAHHBIX;

— OpUMEHATh Mojaenb pacnapaienuBanus CUDA nans pemieHus 3ajad XUMHUYECKON
TEXHOJIOTHH.

Bnaodemy:
— OCHOBHBIMH TIpHEMaMH IPOTPAMMHPOBAHHUSI C HCIOJIb30BaHHEM yckopurened NVidia u
nporpammHuoil mosienu CUDA;
— MpUEMaMHU ONTUMH3ALUK MPOTPAMMHOTO KOJA Ui MAaCCHBHO-TIAPAIUICIBHBIX aPXUTEKTYD,
Haxo/Is y3KMe MECTa aJrOpuT™Ma ¢ y4eTOM OIpaHWYCHHUH MPOTPaMMHOM U armapaTHONW MOJeeH.

3 Kpartkoe coaep:xanue JTUCUMILIHHBI

Bsenenue

Hemn un 3amaun kypca. CrpykTypa wuznaraemoro martepuana. OCHOBHBbIE TOHATHS,
ONpeeIeHUs], TEPMUHOJIOTUS.

Paszoen 1. Apxumexmypa u npoepammuasn mooens epaguyeckux yckopumeneu NVidia

Hceropuss ¥ NOpeanochUIKM — pa3BUTHS  CYIIECTBYIOIIMX — THUIIOB — IApaJUIeIbHBIX
BBIUHCIUTENBHBIX apXUTEKTYp, U MX Ha3zHaueHue. CUCTeMbl ¢ OOIIeil MaMaThio, CUCTEMBI C
pazziensieMoil MaMAThIO, TUOPUAHBIE CHUCTEMBI. [IpOM3BOAMTENBHOCTh pPA3NUYHBIX KIACCOB
yCTpOiicTB. MaccuBHO-MapaijieNibHbIe BHIYMCIUTENbHBIE YCTPOICTBA HAa pUMepe rpadruecKux
yckopureneid NVidia, uX OCHOBHBIE JIOCTOMHCTBAa M HEHOCTaTKHU. [IOKONEHUS apXHUTEKTyp
npoueccopoB NVidia. Bpenmenune B mporpammuo-ammapatueiii crek CUDA. Crpykrypa
MozenbHO CUDA-nporpamMmsl, MOJIeib pacnapajuleIMBaHusl BBIYMCICHUHN, KOMIMISATOP NVCC,
coopka ucrnonuseMoro (aiina. Pabora ¢ mamsateio B CUDA, 11e51ecoo0pa3HOCTh UCIIOIb30BAHUS
Pa3JIMYHBIX BUJIOB ITAMATH B KOHKPETHBIX 33/1a4ax.

Pazoen 2. Pazpabomka u onmumusayus npoepamm Ha azvike CUDA.

Metonsl  co3naHusi A3(PQPEKTUBHBIX MPHUKIAJHBIX MPOTPaMM C  HCIIOJIB30BAHUEM
rpaduyeckux yckoputeneid. OCHOBHBIE METOBI ONTUMU3AIMK U Moucka y3kux MecT B CUDA-
mporpamMme, ucnonb3oBanue uHCTpymeHta CUDA  Visual Profiler. Bsepenue B
alnropuTMHUeckue orpaHudeHusi npousBoautenbHocTd CUDA mporpamMm — mMozenb «IOKaTou
KpBIIIKY (BIAMSHHE TEMIA JIOCTyNa K MaMsITH Ha MPOU3BOAUTEIHHOCTH MPOTPaMMBbI), MOHSATHE



memory bound (OrpaHUYEHHBIX [0 TEMITYy JOCTYMa K MaMsITi) U compute bound (orpaHUYeHHBIX
M0 BBIYUCIUTEIBLHON MoOMIHOCTH) 3amad. [Ipumepsr memory bound u compute bound
anroputMmoB. CranmaptHeie CUDA-O6ubnvoTexku ansi aHaiau3a OONBIINX MAaCCHBOB JIaHHBIX:
oubmmoTeku cublas (MHCTpyMeHTapuil Juisi paboThl ¢ BekTopamu U Martpuiiamu), cufft (CUDA
OubIMOTEKA /I BEIYUCIICHHSI TUCKPETHOTO Mpeodpa3oBanus Dypwe).

Pazoen 3. Mamemamuueckoe mooenuposanue 6 3a0ayax XUMU4ecKou MexXHONI02UU ¢
npumeneruem GPU

IIpumenenne texHonoruii CUDA 111 MaTeMaTHyecKOro MOJEIMPOBAHUS B 3ajadax
MaTeMaTH4ecKoil (U3UKKM M BBIYMCIUTENBbHON XuMmuu. Anroputmel peanuszauun Ha CUDA
Pa3sHOCTHBIX ~ CXEM  MaTeMaTH4YecKOl  (HU3MKH:  ypaBHEHHE  IepeHoca, ypaBHEHHE
TEIUIONPOBOAHOCTH. [IpuMepbl KOHKpPETHBIX MapajlieNIbHbIX METOAOB Ui pELIeHUs 3aaady
XMMUYECKON TEXHOJIOTMH: pellleHHWe ypaBHEHHMs OajlaHca 4YMClIa YacTHI[  Ipoliecca
KPUCTAJUIM3AllMM U3 PAacTBOPOB; PELICHHE YpaBHEHHsI KJIETOUYHOIO armapara, UMUTHPYIOIIETO
POCT KpUCTaJUIa; pellieHHe ypaBHEHUI MaccollepeHoca B HaHOTIope MeMOpaHbl; pacueT mnporecca
MacCOBOW KPUCTAJUTM3AI[UHN U3 PaCTBOPOB.

OO11ee KOMUYECTBO pa3AesioB — 3.

4 O0beM yueOHOI JUCUMIITIHHBI

. B B akagem.
Bunsl yueOHoii paboThI 3aYETHBIX
gacax
eAMHULIAX
O01as Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS: 1,9 68
Jlexuuu (Jlek) 0,47 17
[Tpaktnueckue 3anstus (I13) 0,47 17
JlabopaTopnsie 3ansatus (J1ab) 0,96 34
CamocrositesbHas padora (CP): 2,1 76
KoHTakTHas camocTosTeapHas paboTa 71 0,2
CaMoCTOsITeIbHOE U3YUYEHHUE Pa3/IeNIOB JUCITUILUIMHBI ’ 75,8
Bunx koHTpOJIS: 3adgerT
B
. B actponom.
Bunet yueOHoit paboThI 3a4ETHBIX
qacax
eAMHULIAX
O011as TPYA0EMKOCTh TMCHHMILUIMHBI M0 Y4eOHOMY IJIAHY 4 135
KontakTHasi paboTa — ayIMTOPHbIE 3aHATHSA: 1,9 51
Jlexumnu (Jlek) 0,47 12,75
[IpakTnueckue 3anstus (I13) 0,47 12,75
Jlaboparopusie 3anstus (JIad 0,96 25,5
CamocrositesibHasi padora (CP): 2,1 57
KoHTakTHas camocTosiTenpHas padoTa 71 0,07
CaMOCTOSITEIbHOE U3YUYEHHUE PA3/ICJIOB TUCIIUILIMHBI ’ 56,93
Bua konTpoJs: 3a4er

AHHOTanuUs padoyeil NPOrpaMMbl JUCUUILTHHBI
«IIporpammupoBanue Ha s3bike Java» (b1.B./1B.02.02)
1 Henbio n3yueHus sBISETCS YCBOCHUE U 3aKPEIJIEHUE OCHOBHBIX MIPHUEMOB, METOJIOB U
NPUHIUIOB pabOThl HpPU CO3AaHUU KPOCCIUIAT(POPMEHHBIX IPOrpamMM, YCBOCHHE HAaBBIKOB
MCIIOJIb30BaHUs s3bIKa Java, MoAroToBKa K MpoQecCHOHANbHON cepTUhUKALINN.



2 B pe3yabtare u3yYeHUs] IUCHUIUIMHBI O0y4YawuIuiici MO mNporpamme
MAaruCTPaTypbl JOJIKEH:

Obnadams CIeIyIOMUMHA KOMIICTCHIIMSMMU:
Kon m nammenoBanue mpodeccuoHanbHor | Kom v HamMeHOBaHME WHJIUKaTOpa

KOMITETEHIIHU JOCTHKEHUSI npodecCHOHATIBLHON
KOMITETEHIINU

IIK-1. Cmnocoben  paspabateiBath 1 | [IK-1.1.

UCCIIEIOBATh MOJIeITN O0OBEKTOB | 3HATH: METO/I0JIOTUHU WCCIICIOBAHMSI
npodeccuoHaNbHOMI JESITeIBHOCTH, | MOJIeNIell  OOBEKTOB  MPO(ECCHOHATBLHON
npeyiaraTh M aJanTHPOBAaTh METOJUKH, | JACATEIBHOCTH, OLICHKHU KaJyecTBa
OTIpeNieNATh Ka4eCTBO NPOBOJUMBIX | IPOBOJUMBIX HCCIIECOBAHUI.
HCCIENOBAaHUM, CcOCTaBiIAT, oOTdeThl o | [IK-1.2.

npojelaHHOi padoTre, 0030pbI, TOTOBUTH | YMETh: a/IarTUPOBATh METOJIUKH,
nyOJIMKaIUK OIpeNeNsTh Ka4eCTBO IPOBOTUMBIX

WCCIICIOBAaHUM, COCTaBISATHL OTYETHI O
MpoJIeJIaHHOM padoTe.

[1K-1.3.
VmMeTh HaBBIKM: HCCIEIOBaHUA MoJelel
00BEKTOB npodeCcCHOHATIBHON
NeSTEeIbHOCTH, COCTABJICHHUS OTYETOB U
0030POB.

[1K-5. Cnocoben ONPEICIISITh u | [IK-5.1.

BeIpabaThiBaTh TpeOoBaHMA K WHTEpdeicy | 3HaTh: TEXHOJIOTHIO pa3paboTku

CO3/1aBa€MOr0 MPOrpaMMHOI0 MPOJYKTA, | IPOrPaAMMHBIX HHTEp(EHCOoB.

JIUYHO y4acTBOBaTh B co3nanun | [1K-5.2.

uHTepdeiica VYMeTb: ompeaensTb U BblpabaThIBaTh
TpeboBaHUs K HMHTEp(dEiCy MporpaMMHOTO
HPOJAYKTA.
[1K-5.3
VmMeTb HaBBIKM: CO3/1aHUSl NPOrPAMMHOIO
uHTepdeiica.

3name:
— 0COOCHHOCTH HCITOJIb3YEMbIX B HACTOSIICE BpEeMs CTAaHIAPTHI sA3bIKa Java.

Ymemn:
— MHUCaTh MPOrPaMMBI C KOHCOJIBHBIM U IpaduueckuM uHTepdencom;
— TI0JIb30BATHCSI BCTPOSHHBIMH B CTaHAApT OMOJIMOTEKAMH.

Braoemy:
— OCHOBHBIMHU MTPHEMaMH MIPOTPAMMUPOBAHHUSI C UCTIOIB30BaHUEM S3bIKa Java;
— IIpUeMaMH ONITUMHU3AIUN TTPOTPAMMHOTO KOJIa.

3 KpaTkoe coaep:kaHue JUCHUNTIHHBI

BBenenue

Hemn wm 3amaum kypca. CrpykTypa wusnaraemoro martepuana. OCHOBHBIE TOHSATHS,
onpeaeneHus, TEPMHUHOJIOTUS.

Pa3zoen 1. Ocnoguvie koncmpykyuu asvika Java.

1.1. CunTakcuc s3bIKa Java, Kinacchl B si3bIKe Java.

Crtpykrypa kmaccoB Java. IIporpammubie OmokM U KoMMeHTapuu. IlepemeHHbIE.
Y cnoBHBIE OIIEPATOPBI U LIUKJIBI.

1.2 HacnenoBaHue v MHKANCYJIALMS B si3bIKe Java.



Wnkancynsiuus  npu  pa3paboTke kimaccoB  Java. MogenupoBaHue —3ajaud  C
UCHoNb30BaHMeM KiaccoB Java. Hewmsmensemble kmaccsl.  [loaxmaccel:  co3ganme  u
ucnonb3oBanue. [leperpyska MeTo10oB kiiacca. MeToibl ¢ IepeMEeHHbIM YHCIIOM apryMEHTOB.

1.3 Pa3paboTka Ki1accoB B si3bIke Java.

Crnemudukaropsl  jgocrynma private, protected, default wu public. Ileperpyska
KOHCTPYKTOPOB M JIPYTHX METONOB. Vcmonmp3oBaHue omeparopa instanceof miisi ompeneneHus
Tuna oObekTa. BUpTyanbHbIM BBI3OB MeTOA0B Kiacca. lIpeoOpa3oBaHHE THIIOB «BBEPX»
(ankocTuHT) M «BHM3» (nayHkocTuHr). Ileperpyska meronoB kiacca Object. VMcnonb3zoBaHue
abctpakTHBIX KiaccoB. KioueBwie cinoBa final u static. 1llaGnon mpoexTtupoBanus singleton.
BiioxeHHbIe Ki1acchl.

1.4 HacnenoBanue u uHTEpQENCH B s3bIKe Java.

Untepdeiicet B Java, ompenenenue wuHTepdericoB. OcoOEHHOCTH HCHOIb30BaHUS
uHTEpQEeicoB 1 KiaccoB B mporpammax. Pacumpenue natepdeiico. Pedaxkropunr koaa.

Pa3zoen 2. Pacwupennvle 603modicHocmu s3vika Java.

2.1 O60061IEHHBIE TUIILI U KOJJIEKIIMN 3HAYEHUHN B SI3bIKE Java.

O06001IEHHBIE TUTIBI KaK CITOCO0 co3anus kiaaccoB B Java. Co3naHue 0ObEKTOB B paMKax
0000ménnoro tuma. Co3gaHne KOJUIEKIMH Oe3 HMCIIOJIB30BaHUS OOOOIEHHBIX THUIIOB U C HUX
ucnonb3oBanueM. Pabora co ctpykrypamu nanubix ArrayList, Set, HashMap. Peanuzanus creka
u ouepenu. [lepeuncnumeple TUTIBL.

2.2 Pabora co cTpokamu B si3bIKe Java.

Urenue naHHbIX U3 KOMaHIHOU cTpoku. [lonck ctpok. [Tapcunr crpok. Co3ganue CTpok
¢ ucrnonb3oBaHueM kiacca StringBuilder. [Touck B cTpoke, MapCHHT CTPOKH M YJAJIICHHUE CTPOK C
HCIIOJTH30BAHUEM PETYIISIPHBIX BBHIPAKCHUIM.

2.3 O6paboTKa UCKITIOUCHU.

Tuner uckmouenuit B Java. Mcnonp3oBaHue KOHCTpYKIHH try u throw. Mcronp3oBanue
catch, enuHoxael U MHOTOKpaTHO. KiroueBoe cnoBo finally. Knaccer uckmodennii. Co3nanue
BBIOOPOYHBIX UCKITIOUEHU U aBTO3aKPBIBAEMBIX pecypcoB. Mcnomb30Banue assertions.

2.4 BBona u BbIBOJ B Java nporpammax. QaiioBslid BBOJ U BBIBOJ.

OcHOBBI BBOJIa M BBIBOJA B Java mporpammax. UTeHHE JaHHBIX C KOHCOJH W BBIBOJI
JAHHBIX Ha KOHCOIb. VCIoNb30BaHNe MOTOKOB I UT€HUs U 3anmucH (aiinos. UTeHne U 3amuch
00BEKTOB C WCTOJB30BaHUEM cepuanu3anuu. Vcnonp3oBanue unrepdeca Path mns pabotsr ¢
¢aitnamu. Pabota ¢ xnaccom Files st onepauuit Hay daiinamu. KananbHBIN 1 TOTOKOBBII BBOJ-
BBIBOJ B (aiiinax. Pabora ¢ arpubyramu (daitnos. Joctym k nepeBy karanoros. [louck daitios ¢
ucrnonp3oBanueM kiacca PathMatcher.

Paszoen 3. Mnozonomounocms u 6a3vl OaHHbIX.

3.1 MHoronoto4yHsie MporpaMmslI Java.

Omnpenenenue U co3aHue MOTOKOB. YTpaBieHHe NMoToKkaMu. CHHXpOHHU3AIUs MMOTOKOB.
[Tpo6ieMbl MHOTOITIOTOYHOTO TPOTPAMMHUPOBAHUS.

3.2 IlapannensHOE MpOrpaMMUpoOBaHue Java.

Atomapueie nepemenHble. Meton ReentrantReadWriteLock(). PaGora ¢ kosekuueit
java.util.concurrent. CuaxpoHusupyroiie kiaccel. Mcnonms3oBanue ExecutorService. Fork-Join
(bpaiiMBOpK.

3.3 Tloctpoenue npuiiokeHui 6a3 JaHHBIX ¢ ucnoas3oBanremM JDBC API.

Ocuosuble ¢yHkimu JDBC API. Tlogkmtodenune k 6a3e NaHHBIX C UCHOJIb30BAaHUEM
npaiieepa JDBC. [logada 3ampocoB moixydeHue pe3yabTaToB u3 0a3bl JaHHBIX. |paH3aKIUU U
JDBC. Hcnonr3oBanue nmarrepua Data Access Object.

3.4 Jlokanu3amus Java nmporpamm.

OcoOeHHoCcTH W 3aJauu JIOKaiu3anuu mnporpamm. OrmpeneneHue W TPeACTaBICHUE
JIOKaJIU3yeMbIX JaHHBIX. UTCHHE M YCTaHOBKA JIOKAJTU3YEMBIX IAHHBIX C MOMOIIBI OOBEKTa
Locale. IToctpoenue pecypcoB. BbI3oB pecypcoB u3 npuiiokeHuil. dopmatupoBaHue TeKcTa U
ero JoKajau3aius ¢ ucrnonb3oBanrneM NumberFormat DateFormat.



OO11ee KOJIMYECTBO pa3AenoB — 3.

4 O0beM yueOHOI JUCUMIITIHHBI

. B B akagem.
Bunsl yueOHoii paboThI 3aYETHBIX
qgacax
eAMHULIAX
O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IVIAHY 4 144
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS 1,9 68
Jlexuuu (Jlek) 0,47 17
[Ipaktnueckue 3anstus (I13) 0,47 17
JlabopaTopnsie 3ansaTus (J1ab) 0,96 34
CamocrositesnbHas padora (CP): 2,1 76
KoHTakTHas camocTosTeapHas paboTa 71 0,2
CaMocCTOsITeIbHOE U3YUYEHHUE Pa3/IeNIOB AUCITUTLUIMHBI ’ 75,8
Bunx koHTpOJIS: 3agerT
B
. B actponom.
Bunet yueOHoit paboThl 3a4ETHBIX
qacax
eIMHULIAX
O011as TPYA0EMKOCTh TMCHHMILUIUHBI M0 Y4eOHOMY IJIAHY 4 135
KontakTHasi paboTa — ayIMTOPHbIE 3aHATHA: 1,9 51
Jlexumnu (Jlek) 0,47 12,75
[IpakTnueckue 3anstus (I13) 0,47 12,75
Jlaboparopusie 3anstus (JIad 0,96 25,5
CamocrositesibHasi padora (CP): 2,1 57
KoHnTakTHas camocTosiTenpHas padoTa 21 0,07
CaMOCTOSITEIbHOE U3YYEHHUE PA3/ICJIOB TUCIIUILIMHBI ’ 56,93
Bua konTpoJs: 3a4er

AHHOTanus padoyeil NPOrpaMMbl UCHUTITHHBI

«IIpoexTpoBanue padpuk oyaymero» (b1.B.J1B.03.01)
1 Heap aucHMNIMHBI — MOATOTOBKA MAarucTpa Ui OBIAJCHHS 3HAHUSAMHU B 0OOJACTH
WHTEpHETa Belle 1 mpoeKkTupoBanus Gpadbpuk Oymaymero.
2 B pe3yabTate u3y4YeHHS] UCHUIIHHBI
MATHCTPATYPbI A0JZKEeH:
Obnadams CIeIyIOMUMHA KOMIICTCHIMSMU:

o0yyamommiics 10 mnporpamme

Kon m HammeHoBanue npodeccuoHanbHol | Kox  u  HauMeHoBaHuME — MHAMKATOpa
KOMIIETEHIIUU JOCTUKEHUS npodeCcCUOHATBHON
KOMIIETCHIIUU

INIK-1. Cmocoben  paspabateiBath  u | [IK-1.1.

UCCIIe10BaTh MOJIeNTN 00BEKTOB | 3HATh: METO/10JIOTUU HCCIIEI0BAHMS
npogeccuoHaNbHOMI JEeSITeIBbHOCTH, | MOJIeNIell  OOBEKTOB  MPOEeCCHOHATBLHON
npejyiaraTh M aJanTHpPOBAaTh METOJAUKH, | AEATENbHOCTH, OLIEHKHU Ka4yecTBa
OTIpeeIsATh KayecTBO IPOBOJAMMBIX | IIPOBOJIUMBIX MUCCIIEOBAHUM.
HCCIENOBAaHUM, COCTaBIAT, oOTdeThl o | [IK-1.2.

npojenanHoi pabore, 0030pbI, TOTOBUTH | YMETH: a/1arTupoBaTh METOJIUKH,
nyOJIMKaIUK OIpesieNsTh Ka4yecTBO POBOJIUMBIX




UCCIICIOBAHM, COCTaBISTh OTYETBI O
MpoJIeJIaHHOM padoTe.

ITK-1.3.

HNmMmeTs HaBBIKH: HCCIEIOBAHUS MOJEIeH
00BEKTOB npodeccCHOHATIBLHON
NESATETbHOCTH, COCTaBJIEHUS OTYETOB W
0030pOB.

3name:
METOJIOJIOTUH HCCJICIOBAHUS MOJeNel OO0BEKTOB MPO(PECCHOHAIBHON IesSTeIbHOCTH,
OIICHKH Ka4eCTBa MPOBOAMUMBIX HUCCIICTOBAHMIA.

Ymemn:
aJanTUpOBaTh METOAMKH, OINPEACNSITh KaudeCTBO IPOBOJMMBIX  HCCIECIOBAHHM,
COCTABJISITh OTUYETHI O TIPOJICTTAaHHON padoTe.

Braoemy:
UCCIICIOBaHUST MoOJieliel O00OBEKTOB MPOPECCHOHATBHONU JEATEILHOCTH, COCTaBIICHUS
OTYETOB U 0030POB.

3 KpaTtkoe conep:kaHue M CHHIIIHHBI

BBenenue

Henmn wm 3amaun kypca. CrpykTypa wusnaraemoro martepuana. OCHOBHBIE TMOHSATHS,
oTpeieNIeHUs], TEPMUHOIOTHSI.

Pazoen 1. Cospemennvie mexnonocuyeckue mpeHObl U HPEeONOCHUIKU Gedyujue K
cozoanuto @abpuk Byodywezo.

[Tpombinienasie  peBomtouuu. IlpuuuHbsl U mocnencTBuss MupoBble HHHMIIMATUBBI U
nporpaMMbl HampaBieHHble Ha pa3BuTHe Industry 4.0. O030p CyIIECTBYIOUIMX TEXHOJIOTHH.
[Tonsitue udposoit Tpanchopmanuu. HTEpHET Bemieit u TexHonoruu padbotsl ¢ Big Data

Pazoen 2. Texnonocuu u konyenyuu Ho8vix hadbpux.

Apxutekrypa ®abpuk bynymero. LludpoBas - Ymuas - Bupryanbnas ®abpuku.
[TepcnexktuBel ucnonbzoBanuss 3D mewatu mis Db. Iloctpoenme Iludposoit Dadbpukwy.
Konuenus ymuoit ¢pabpuku. Konnenius BupryansHoii ¢padpuxu. IlocTpoeHne 10rucTuaeckux
ceTel i BUpTyaibHOU (paOpukw.

Pazoen 3. Cucmemul ynpasnenus yughpogoti komnarueil.
Ob6naunsble peueHus A nudpoBoit TpaHchHopMarHH.

OO0r11ee KOJIMYECTBO PA3ALIoB — 3.

4 O0beM yueOHO# JUCUMIITTHHBI

. B B akanem.
Buapl yaeOHO# paboThI 3a4eTHBIX
qacax

SAMHUIIAX
O01mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHSA: 1,42 51
Jlekiuu (JIek) 0,47 17
JlabopaTopnsie 3ansaTus (J1ab) 0,95 34
CamocrositesbHas padora (CP): 1,58 57
KoHTakTHas camocTosTeapHas paboTa 1,58 0,2




CamocTosiTeIbHOE U3YUEHHE Pa3/IeNIOB AUCIUILIMHbI | 56,8
Bua koHTpoOJISi: 3ayer
B
. B actponom.
Bunet yueOHoi paboTh 3a4ETHBIX
qacax
eIMHUTIAX
O0mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHSA: 1,42 38,25
Jlexmuu (Jlek) 0,47 12,75
JlaGopaTophsie 3ansaTus (J1ab) 0,95 25,5
CamocrositesibHas padora (CP): 1,58 42,75
KonTakTHas camocTosiTenpHasi padoTa 158 0,07
CaMOCTOsITeTbHOE U3YUYCHHUE PA3/IeIIOB AUCITUILUIMHBI ’ 42,68
Bunx koHTpOJIA: 3a4yerT

AHHOTanus padoyeil MporpaMMbl JMCIHHIIIHHbI
«Pa3paboTka cucreM BUpTYyaabHoii peansHocT» (b1.B./1B.03.02)
1 Heab aucUMIUIMHBI — TpUOOpETEeHHWE 3HAHUW TIO0 TEOPETUYECKHM OCHOBAM
IIPOEKTHUPOBAHUE CHUCTEM BUPTYaJIbHOW pPEaIbHOCTH M TNPHOOpPETEHHE HABBIKOB palbOThI €O
CpeACTBaMH H CpeJaMH Pa3pabOTKH CHCTEM BHPTYAIbHONW PEaTbHOCTH.
2 B pe3yabraTre u3yYeHHs] MCHMILUIMHBI O0y4YalIIMiiCsi 1O NporpaMmme
MarucTpaTyphl 10J7KeH:
Obnadams ClenyOMUMHA KOMIIETCHIMSIMU:
Kon u naumenoBanue mnpodeccuonanphoil | Kom ¥ HaumMeHOBaHME — MHJMKATOpa

KOMIIETCHIIUU JOCTHIKEHHUS npodeccuOHATBLHON
KOMITETCHIINU

IIK-1.  Cmocoben  paspabateiBath 1 | [IK-1.1.

UCCIIEIOBATh MOJIENH O0OBEKTOB | 3HATH: METO/I0JIOTUHT WCCIICTOBAHMSI
npogeccuoHanbHOMI JEeSTEeIbHOCTH, | MOJIesIell  OOBEKTOB  MpPO(ECCHOHATBLHON
npeyiaraTh M aJanTHPOBATh METONIWKH, | ACSTEIBHOCTH, OIICHKHU KavyecTBa
OTIpeNieNATh Ka4ecTBO NPOBOJUMBIX | IPOBOJUMBIX UCCIIEOBAHUIA.
HCCIEMOBAaHUM, COCTaBIAT, oOTdeThl o | [IK-1.2.

npojieaHHoi pabote, 0030pbl, TOTOBUTH | YMETh: a/lanTHPOBATh METOAMKH,
y OJIMKAITIH OTIpeNIeNTh Ka4eCcTBO MIPOBOTUMBIX

UCCIICIOBAaHUM, COCTaBJIATH  OTYETHl O
pojieslaHHON padoTe.

ITK-1.3.
ViMeTh HaBBIKM: WCCICIOBAHUS MOJEIEH
00BEKTOB npodeCCHOHATLHOMN
JIESITEIbHOCTH, COCTaBJICHHUS OTYETOB M
0030pOB.

3name:
METOJIOJIOTUU HCCIEIOBAaHUS MoOJeNel 00BEeKTOB MNpodecCHOHAIBHON IesTeNbHOCTH,
OIICHKM Ka4eCcTBa MPOBOAMMBIX UCCIICTOBAHHIA.

Ymemn:
aJanTUpOBaTh METOAMKH, OINPEAeNsITh KaudeCTBO IPOBOJUMMBIX  HCCIEIOBAHUM,

COCTaBJISITh OTYETHI O MPOJIEJIaHHOM padoTe.

Braoemy:



UCCIIeIOBaHUST Mojielied 00BEKTOB MPOGECCHOHATBHONU JeSTeNbHOCTH, COCTaBICHUS
OTYETOB U 0030pOB.

3 Kpartkoe cogep:xanne TUCUMILIIHHBI
Paszoen 1. Paboma c mpéxmepnoti epaghuxoti. 3DS Studio MAX.
— Cpena pazpabotku. [lanenn HHCTPYMEHTOB, TJIaBHOE MEHIO, TaHeIn KoMaH . OyHKIMHA U
ylpaBJieHHEe OKHAMH OTOOpa)keHUs MPOEKLIUH.
— OCHOBHBIE THUIIBI TPOECKIIHIA.
— CeTka KOOpAMHAT U €€ HaCTpOMKa
— TexHuka co3ianus AIeMeHTapHbIX 3D CcleH.
— O030p TpexMepHbIX 00BbeKkTOB. Kitaccudukaiys u NpuHIUITEL paboThl ¢ HUMH.
— Ilonsarus pebep, rpaHeit, BepIIMH 0OBEKTOB U UX OTOOpaskeHUeE.
— IlonsiTue 0 rabapuUTHBIX KOHTEHHEpax.
— TexHnka co3maHus SJIEMEHTapHBIX OOBEKTOB.
— Pabora ¢ rpynnamu o6bekToB. [IpeobpazoBanre 0ObEKTOB.
— OCHOBBI pabOTHI C MaTepUATAMH.
— Pa0oTa ¢ uCTOYHMKaMU CBeTa.
— OcHOBBI pabOTHI C KaMepaMH.

Pazoen 2. Paboma ¢ nramghopmoii pazpabomxu Unity3D.
— IIpopa®oTka KOHIETIUH MPUIIOKEHHS
— NmmopT cripaiitoB u ipedads (prefabs)
— Cuenapuu MonoDevelop
— PaboTa ¢ kamepoii
— Cpena nporpammupoBanus Visual Studio.
— OcHoBbI iporpammupoBanus Ha C#.
— [IporpaMmMupoBaHue CIIEHapHEB MPUIOKECHHUS.
— Pa3zpaboTka ayano-conpoBOXACHHUS.
OO11ee KOMUYECTBO pa3zesioB — 2.

4 O0beM yueOHO# JUCUMIITIHHBI

. B B akagem.
Bunsl yueOHoii paboThI 3aYETHBIX
qgacax
eAMHULIAX
O01as Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS: 1,42 51
Jlexuuu (Jlek) 0,47 17
Jlaboparopusie 3ansTus (JIad) 0,95 34
CamocrositesibHasi padora (CP): 1,58 57
KoHTakTHas camocTosiTenpHasi padoTa 158 0,2
CaMOCTOSITEIbHOE U3YUYEHUE PA3/ICJIOB TUCIIUILIIMHBI ’ 56,8
Buja konTpoJs: 3a4er
B
N B actponom.
Bunsl yueOHoii paboThI 3aYETHBIX
qacax
SIMHATIAX
O0uas TPy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHas padoTa — ayiuTOpPHbIE 3AHATHS: 1,42 38,25
Jlexmuu (Jlek) 0,47 12,75
JlaGopaTophsie 3ansaTus (J1ab) 0,95 25,5
CamocrositesibHasi padora (CP): 1,58 42,75
KoHTakTHasi caMoCTOsITelIbHAsI paboTa 1,58 0,07




CamocTosiTeIbHOE U3YUEHHE Pa3/IeNIOB AUCIUILIMHbI | 42,68
Bua koHTpoOJISi: 3ayer

5.4 IlpakTuka
Oo0a3aTeIbHAsA YACTh

AHHOTanus padoueil nporpammsl [Ipou3BoacTBeHHAS NPAKTHKA: HAYYHO-

ucciaenospareabcekas pador (b2.0.01(H))

1 Heabr IIpom3BOACTBEHHOH NPAKTHKHU: HAYYHO-HCCJIEI0BATE]bCKOH padoThl —
dhopMupoBaHrEe HEOOXOIUMBIX KOMIIETCHIIMHA JJI OCYIICCTBICHHUS HAayYHO-HUCCIEA0BATEIbCKOM
nesTenbHOCTH To HampabieHuto mnoarotoBku 09.04.02 — HudopManmoHHBIE CUCTEMBI H
TEXHOJIOTHH.

2 B pesyabrare BblnogHeHuss IIpou3BoACTBeHHOHI NPAKTUKU: HAYYHO-
HCCJIeI0BATEIbCKOM padoThl 00yYaOIIHIiCs 110 MPOrpaMMe MarucTpPaTypbl 10JKeH:

Obnadams KOMnemeHyusAMU.

KO[[ W HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHU

Kona n sHaumenoBanue YK
a VK

VK-1.1.

3HaTh: METO/IbI CUICTEMHOT'O M KPUTHYECKOTO
aHaJIM3a; METOJAUKH pa3paboTKU CTpaTeruu
JIEMCTBUMN JJIs1 BBISIBJICHUS U PEILICHUS
poOJIEMHOM CUTYAIHH.

VK-1.2.

YMeTh: MPUMEHSTh METOJIbI CUCTEMHOTO T0JIX0/1a
Y KPUTHYECKOTO aHAJIN3a MPOOJIEMHBIX CUTYaINH;
pa3pabaThIBaTh CTPATETHIO JICUCTBHM, MPUHUMATD
KOHKPETHBIE PEIICHUS IJIs €€ Peash3aIliu.
VK-1.3.

Bnaners: METOI0JIOTHEN CHUCTEMHOTO u
KPUTHYECKOTO aHaIM3a TPOOJIEMHBIX CHUTYaIlUid;
METOJMKAMU TIOCTAHOBKM IIE€JIM, ONpeAeTeHus
CIoco0OB €€ TOCTIKEHUS, pa3paboTKu cTpaTeruit
JIEHCTBHI.

VYK-1. Cnocoben OCYIIIECTBIISATh
KPUTHUCCKHNA  aHAIW3  MPOOJIEMHBIX
CUTyallMii Ha OCHOBE CHCTEMHOTO
MOJX0/a, BBIpA0ATHIBATh CTPATETHIO
IEUCTBUI

Kon n HaumeHoBaHWEe WHIUKATOPA JOCTHKEHUS
Koxa u sanmenoBaune OIIK

OIIK
OIIK-1. CnocobeH caMOCTOATEILHO OIIK-1.1.
npuoOpeTaTh, pa3BUBATh M MPUMEHATHh | 3HATh: MAaTEMAaTUYECKHE, €CTECTBEHHOHAYYHBIC U
MaTeMaTHYeCKue, COLMAIBLHO-YKOHOMUYECKHE METObI IS
€CTECTBEHHOHAYYHbBIC, COITHAIBHO- WCITOJI30BaHUA B MPOHEeCCUOHATBHOM
SKOHOMUYECKHE U MTPOPECCUOHAIBHBIC | IEATeILHOCTH.
3HAHUs IS PELICHHS] HECTaHIaAPTHBIX OIIK-1.2.
3aJ1a4, B TOM YHCJI€ B HOBOH MU YMeTb: pemiaTh HeCTaHAAPTHBIE
HE3HAKOMOM cpefie U B npodeccuoHanbHbIC 33/1a4H, B TOM YHCJIE B HOBOM
MEXIUCIUTUIMHAPHOM KOHTEKCTE WM HE3HAKOMOM Cpejie U B MEXKIMCHUILITUHAPHOM

KOHTEKCTE, C IPUMEHEHUEM MATEMAaTUYECKUX,
€CTECTBEHHOHAYYHbIX, COLIMAIIBHO-
HYKOHOMHYECKHUX M MPO(ecCHOHAIBHBIX 3HAHUH.




OIIK-1.3.

HMeTh HaBBIKU: TEOPETUYECKOTO U
SKCIICPUMCHTAJIbBHOT'O UCCIICTOBAHUA 00BEKTOB
po(heCCHOHATLHOM NesATeIbHOCTH, B TOM YHUCIIC B
HOBOW WJIM HE3HAKOMOM Cpesie U B
MCKIUCTUIIMHAPHOM KOHTCKCTC.

OIIK-3. CnocoOeH aHaIM3upOBaTh
npodeccuoHanbHy0 HHPOpPMAIIHUIO,
BBIZCIIATH B HEH TJIaBHOE,
CTPYKTYypUPOBaTh, 0POPMIISATH U
MPEJCTaBIISTh B BUJI€ aHAIUTUYECKUX
0030pOB ¢ 000CHOBAHHBIMH BBIBOJAMHU
U peKOMEHAUSIMHU

OIIK-3.1.

3HaTh: IPUHLIUIIBI, METO/IbI U CPEICTBA aHATIN3a U
CTPYKTYPHUPOBaHUS MPO(PECCHOHATBHOM
UHpOpMaILUH.

OIIK-3.2.

YMeTh: aHaTM3UPOBATh MPOPECCHOHATBHYIO
uH(popManuio, BEIENATH B HEH TTIaBHOE,
CTPYKTYPHPOBaTh, 0)OPMIISITH U MIPEICTABIIATH B
BU/IC aHATUTHYECKUX 0030pOB.

OIIK-3.3.

VmMeTh HaBBIKM: OJrOTOBKU HAYYHbIX JOKJIA/I0B,
nyOJIMKauil 1 aHATUTUYECKUX 0030pOB ¢
000CHOBaHHBIMH BBIBOJIAMU U PEKOMEHIALUSIMHU.

OIIK-4. CnocoOeH npUMEeHATh Ha
MPaKTUKE HOBBIC HAYYHbBIC TPUHITUIIBI U
METObI UCCIIEIOBAHMI

OIIK-4.1.

3HaTh: HOBbIE HAYYHBIEC IPUHLIUIIBI U METO]IbI
HUCCIIETOBAHNN.

OIIK-4.2.

YMeTh: IPUMEHATh Ha IPAKTUKE HOBBIE HAYYHBIE
MIPUHLIMIIBI K METOJbI UCCIICIOBAHUM.

OIIK-4.3.

HNMeTh HaBBIKK: MPUMEHEHUSI HOBBIX HAYYHBIX
MPUHLIMIIOB U METOJOB UCCIICIOBAHUS JJIs
penieHust TpoecCHOHANBHBIX 3aa4.

OIIK-7. CnocobeH pa3pabaTbeiBaTh U
NPUMEHATh MaTEMaTHYECKHUEe MOJIEIH
MPOIECCOB U 0OBEKTOB MPU PEIICHUN
3aJa4 aHajau3a U CUHTE3a
pacrpeesieHHbIX HH(POPMAIMOHHBIX
CHCTEM M CUCTEM HOJICPKKU
IIPUHATHUSA PELLICHUN

OIIK-7.1.

3HaTh: NPUHLMIIBI TOCTPOEHUS MAaTEMATUYECKUX
MojIesIel POLECCOB U OOBEKTOB MPH PELICHUH
3a/1a4 aHaJIM3a U CUHTE3a PaclpeaeICHHbIX
MH(QOPMALMOHHBIX CHCTEM M CUCTEM TIOIEPKKU
IIPUHATUS PELICHUI.

OIIK-7.2.

VYMeTh: pa3pabaTeiBaTh U IPUMEHSATh
MaTeMaTHYECKUE MOJIEIH IIPOLECCOB U OOBEKTOB
IIPY PEILIECHUY 3aja4 aHAJIN3a U CUHTE3a
pacripesieIeHHbIX HH(OPMAIIMOHHBIX CUCTEM U
CUCTEM IOAJEPKKU IPUHATUS PEILICHUMN.
OIIK-7.3.

VIMeTh HaBBIKU: IOCTPOCHUS MATEMAaTUYECKH
MOJEJIEH Ul pealu3aliy yCIECIHOTO
(YHKIIMOHUPOBAHUS paclpeeIEHHbIX
MH(POPMALMOHHBIX CHCTEM M CUCTEM TIOICPKKU
IIPUHATHUS PELICHUI.

Iloozomosums u npeocmasums K 3aujume HaydHO-UCCIEI0BaTeNbCKy0 padoty (HUP),




BBIIIOJIHCHHYIO Ha COBPEMEHHOM YPOBHE DA3BUTHUs HAYKH U TEXHUKA U COOTBETCTBYIOILYIO
BBIOPAaHHOMY HANpaBJICHUIO NMOATOTOBKH M MporpaMMe oOydeHus. B mpenctaBieHHOH K 3ammuTe
HUP nomkHBI TOMYYHTh pa3BUTHUE 3HAHUS M HABBIKM, IOJyUYCHHBIE OOYdYaIOUIMMCS TIpU
OCBOCHHMHM IIPOrpaMMbl MarucCTparypsl, B TOM YHUCJE NPU U3YUYEHUU CIELUAIBHBIX TUCLUIIINH.
IIpencraBnennas k 3ammre HVP nomkHa comepkaTb OCHOBHBIE TEOPETUYECKHE ITOJIOKEHUS,
AKCIIEPUMEHTAIbHbIE PE3YJIbTAaThl, IPAKTUYECKUE JOCTHKEHHUS U BBIBOJBI U3 PAOOTHI.

3 Kparkoe coJep;KaHue IIpou3BoacTBEeHHOI NMPAKTHKM: HAY4YHO-
HCCJIe0BATEIbCKON padoThI

Pasoen 1. H3yuenue 603M0CHbIX HANPABTIEHUL HAYYHO-UCCIE008AMENbCKOU pabombl

N3ydenne BO3MOMKHBIX HaNpaBICHUN HAYyYHO-MUCCIIEAOBATEIBCKONW pPaboThl. BrIOOp
HaIpPaBIIEHUS] HAYYHO-HCCIIE0BATENbCKON AedaTeIbHOCTH. OO0CHOBAaHUE aKTyallbHOCTH TEMBI U
YTBEpKJICHHE TEMbl HAy4YHO-UCCIIEOBATENBCKOM PaOOTHI.

O0630p 1 aHanu3 MyOIMKaIMi IO TeME Hay4YHO-UCCIIeIOBATeIbCKOM paboThl. BriBOABI 13
JTUTEpaTypHOro 0030pa.

[TocranoBka 1enielt M 3a/1a4 HaAyYHO-HCCIEA0BATEIbCKOM paboThl, onpeneneHue o0beKTa
U IpeaMeTa MCCIEA0BaHUs, XapaKTePUCTHUKAa COBPEMEHHOTO COCTOSIHUS M3y4aeMol MpoOseMsl,
BBIOOP HEOOXOAMMBIX METO/A0B uccienoBaHus. I[loaroroBka oruyera (00630pHOrO pedeparta mo
po0JieMe UCCIIEIOBaHMS) U TIPE3EHTALMU O BBIIIOJHEHHOU padoTe.

Paszoen 2. Uzyuenue meopemuueckux uCmoyHukog Ojisl peueHus nOCmasieHHblX 3a0ay
HUP

H3ydyeHue TEOpETHUECKUX HMCTOYHMKOB JUISl PEIICHHS IOCTaBleHHbIX 3agad HHP.
Pa3paboTka OCHOBHBIX TeopeTHUecKHX MosioxkeHuid [loapoOHbIit 0030p AUTEpaTyphl MO TeMe
HAYYHO-HUCCIEeI0BATENIbCKON paboThl. (bubnmorpaduueckuii Ciucok).

Pa3zoen 3. Opeanuzayus u npogedenue ucciedosanus no peulenuro 0cCHoenulx 3aoad HUP

OpraHu3anusi U MPOBEJCHUE HMCCIICOBAHUS MO PEIICHUI0 OCHOBHBIX 3amau HUP, cGop
TEOPETUYECKOTO0 W JMITMPUYECKOTO0 MaTepuaja M ero HuHrepnperanus. lIpenBapurenbHBIN
aHaJM3 DKCICPUMCHTAIBHBIX pE3yJbTaTOB. YUYacTHE B HAYYHO-HCCIICIOBATEIBbCKON paboTre
kadenpel. OTUET O MPAKTHUECKUX JIOCTIDKEHUSX WM BBIBOJBI M3 paboThl dTama. lloaroroeka
JOKJIa/1a JIIsl BRICTYTUICHUH Ha HAYYHO-HUCCIIE0BATEILCKOM CEMUHApE.

Pazoen 4. Ilposedenue uccredosanuii u pabom no peuwleHuro 8ce20 KOMNIEKCAd 3a0ay
HUP

[IpoBenenue uccrneqoBaHUW U pabOT MO pEUICHHIO BCero Komiuiekca 3amau HUP.
JloBosika W ampoOarusi TEOPETHUECKUX TMOJIOKEHUNH U METOJIOB JJII OKOHYATEIHLHOTO OTYETa O
pesyiabTatax HUP. Yuactue B HayuyHO-HCClieIoOBaTeNbCKON paboTe kadenpsl. [lonroroBka k
MyOJIMKAIIMY HAyYHOUN CTaThU MO HAMPABIICHUIO UCCIICIOBAHUS.

4 O0bem IIpon3BOACTBEHHOM NPAKTHKH: HAYYHO-HCCIEA0BATEIbCKONH Pa0doThI

o B 3aueTHBIX B akagem.
Bunbl yueGHO# paboThI

eAMHUIIAX qacax
O01as TPYA10€eMKOCTh NPAKTHUKH 10 Y4eO0HOMY ILUIaHY 19 684
KontakTHasi paboTa — ayIMTOPHbIE 3aHATHSA: 3.8 137
KoHTtakTHas paboTa ¢ nmpenogaBaTeiaemM 3,8 137
CamocrositesbHas padora (CP): 14,2 511
CamocTosiTeIbHOE OCBOCHHUE 3HAHUHN, YMEHUN U HABBIKOB 110 14,2 510,8
nporpamme HUP
KoHTakTHas caMoCTosITeNIbHAsi paboTa 0,2




IK3aMeH 1 36
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 1 0,4
[ToaroroBka K 3K3aMeHy 35,6

Bunx koHTpOJIA:

3a4YeT ¢ OIEHKOM / DK3aMeH

B ToM umnciie mo ceMecrpam:

1 cemecTp

OO0mas TpyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIAHY 2 72

KonTakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 0,94 34

KoHTakTHas paboTa ¢ nmpenogaBaTeiemM 0,94 34

CamocrositesibHast padora (CP): 1,06 38

CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUN U HaBBIKOB 10 1,06 37,6
nporpamme HUP

KoHnTakTHas camocTosiTenpHas padoTa 0,4

Bua koHTpoOJISi:

3a4eT ¢ OLEHKOM

2 ceMecTp

OO0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIaAHY 2 72

KonTakTHas paboTa — ayIMTOPHbIE 3aHATHS: 0,94 34

KonTakTHas paboTa ¢ mpernoaaBarenem 0,94 34

CamocrositesibHasi padora (CP): 1,06 38

CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUI U HaBBIKOB 10 1,06 37,6
nporpamme HUP

KoHTakTHas camocTosiTeNbHas padoTa 0,4

Bunx koHTpOJIS:

3a4eT ¢ OLlEHKOM

3 cemecTp

O0mas Tpy10eMKOCTh NPAKTHKH 10 Y4eOHOMY ILUIAHY 5 180
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHSA: 0,94 34
KonTakTHas paboTa ¢ mpernoaaBarenem 0,94 34
CamocrositesqbHasi padora (CP): 4,06 146
CamocTosiTeIbHOE OCBOCHUE 3HAHUM, YMEHUN U HABBIKOB T10 4,06 145.6
nporpamme HAP

KonTtakTHas camocTosiTenpHasi paboTa 0,4

Bujx koHTpOJIS:

3a4eT ¢ OLICeHKOM

4 cemecTp

Oo61masi Tpy10eMKOCTh NPAKTHKH M0 Y4eOHOMY IJIAHY 10 360
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS: 0,94 34

KonTtaktHas paboTa ¢ npenoaBareiem 0,94 34

CamocrositesqbHasi padora (CP): 8,06 290
CamocTosTeIbHOE OCBOCHUE 3HAHUH, YMEHUI U HABBIKOB 10 9,06 290
nporpamme HUP

JK3aMeH 1 36

KoHnTakTHas paboTa - mpOMEKyTOUHAsI ATTECTAIH 1 0,4
IToaroroBka K 3K3aMeHy 35,6

Bua koHTpoOJIsi:

IK3aMCH

Bunasl yueOHoii paboThI

B 3aueTHBIX

B actponomM.

eIMHUIAX yacax
O0mas Tpy10eMKOCTh NPAKTHKH 10 Y4eOHOMY ILUIAHY 19 513
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHSA: 3,8 102
KonTakTHas paboTa ¢ mpernoaaBarenem 3,8 102
CamocrositesqbHasi padora (CP): 14,2 384




CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUI U HaBBIKOB I10 14,2 383,93
nporpamme HUP

KoHnTakTHas camocTosiTeNbHas padoTa 0,07
JK3aMeH 1 27
KonTtakTHas paboTa — MpOMeXyTOUYHAS aTTECTAIHS 1 26,85
[ToaroroBka K 3K3aMeHY 0,15

Bua koHTpoJsi:

3a4eT ¢ OLEHKOH/DK3aMeH

B ToM ymcJie mo cemecTpam

1 cemecTp

O0mas TpyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIAHY 2 54
KonTakTHasi padoTa — ayiuTOpPHbIE 3aAHATHS 0,94 25,5
KonTakTHas pabota ¢ npernojgaBareaemM 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
CamMocCTOsITeTbHOE OCBOCHHUE 3HAHUM, YMEHUI W HABBIKOB 110 1,06 28,35
nporpamme HUP

KoHTakTHas camocTosTeapHas paboTa 0,15

Bua koHTpoOJIsi:

3a4eT C OLICeHKOM

2 ceMecTp

O01as TPy10€eMKOCTh NPAKTUKH N0 Y4eOHOMY ILUIAHY 2 54
KonTakTHasi padoTa — ayAUTOPHbIE 3aHATHS: 0,94 25,5
KoHTtakTHas paboTa ¢ nmpenogaBaTeiaemM 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
CamocTrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUW U HAaBBIKOB I10 1,06 28,35
nporpamme HUP

KoHTakTHasi caMoCTOsITelIbHAs paboTa 0,15

Bua koHTpoOJISi:

3a4eT ¢ OLICHKOM

3 cemecTp

OO0mas TpyA0eMKOCTh NPAKTHKH 10 Y4eOHOMY IJIAHY 5 135
KonTakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 0,94 25,5
KoHTakTHas paboTa ¢ nmpenogaBaTeiemM 0,94 25,5
CamocrositesibHasi padora (CP): 4,06 109,5
CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUN U HaBBIKOB 10 4,06 109,35
nporpamme HUP

KoHTakTHas camocTosiTenpHas padoTa 0,15

Bua koHTpoJIsi:

3a4eT ¢ OLEHKOM

4 cemecTp

O0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIaHy 10 270
KonTakTHas paboTa — ayIMTOPHbIE 3aHATHS: 0,94 25,5
KonTakTHas paboTa ¢ mpernoaaBarenem 0,94 25,5
CamocrositesibHasi padora (CP): 8,06 217,5
CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUI U HaBBIKOB I10 9,06 217,5
nporpamme HUP

JK3aMeH 1 27
KoHTakTHas paboTa - MPOMEKYTOYHAS ATTECTAIIHS 1 26,85
[ToaroroBka K K3aMeHy 0,15

Bujx koHTpOJIS:

IK3aMCH

Yactb, GopMupyeMasi y4acTHUKAMH 00pa30BaTeIbHbIX OTHOIICHUI




AHHOTanus padoyei nporpaMMbl Y4e0HOH NPAKTHKH: 03HAKOMUTEIbHAS IPAKTHKA
(b2.B.01(Y))

1 Hesab y4eOHOIl NPAKTHKH: 03HAKOMHTEJIBHOM NMPAKTHUKH — II0JyYEHUE EPBUYHBIX
po(eCCHOHATBHBIX YMEHUN M HABBIKOB ITyTEM CAMOCTOSTEIBHOIO TBOPYECKOTO BBIIOJHEHUS
3aJa4, MOCTABJIEHHBIX NPOTPaMMON MPAKTHKHU.

2 B pe3yabraTe NpoXo:KIeHHs y4eOHOH NMPAKTHKH: 03HAKOMHTEJIbHOH NPAKTHKH
o0yuarouuiics Mo MPorpaMMe MarucTpaTyphbl 10JKeH:

Obnadoamse cnenyromUMA KOMIETSHIIUSIMHU:

Kon U HaumeHoBaHue | Kon M HauMEHOBaHME HHAMKATOpa JOCTHKCHHS
npogeccuoHaIbHON npodeccnoHanbHON KOMIIETEHIIUN
KOMIIETCHIIUH

YK-2.1.

3HaTh: 3TaNbl )KU3HEHHOTO IIMKJIA TIPOCKTA; ITAIIBI
pa3paboTKU U peasTu3aliu MPOEKTa; METOIbI
pa3pabOTKH M yIPaBJICHUS MIPOCKTAMHU.

YK-2.2.

YMeTh: pa3pabaThiBaTh NPOEKT C yUYETOM aHAJH3a
aIIbTEPHATHBHBIX BAPHAHTOB €T0 pealln3allny,
OIIPEEIISTh 1IeJICBBIC ATAIbl, OCHOBHBIC HAIIPABJICHUS
pabot; 0OBSACHUTH 1IeNH U (HPOPMYITUPOBATH 3a7aUH,
CBSI3aHHBIE C MTOJITOTOBKOM M pean3anueil IpoeKTa;
YIPaBISITh MPOSKTOM Ha BCEX JTarax ero XXH3HEHHOTO
IUKJIA.

YK-2.3.

Brnanets: MeTomukamMu pa3pabOTKU U yIPaBICHHUS
IPOCKTOM; METOJIaMH OIICHKH MOTPEOHOCTH B pecypcax
1 2(HEKTUBHOCTH IPOCKTA.

YK-2. CnocoGeH ynpasisiTh
IPOEKTOM Ha BCEX JTarax ero
KM3HEHHOTO LKA

Kox m nammenoBanme mpodeccuoHanpHol | Kom 1M HamMmeHOBaHMe — HMHAMKATOpa

KOMITCTCHIINU JOCTIDKEHHSI npodeCCHOHATBLHON
KOMIIETCHIINH

[IK-1. Cnocoben  paspabateiBaTh  u | [IK-1.1.

UCCJIC/IOBATH MOJICITH O00BEKTOB | 3HATH: METOJIOJIOTUN WCCIICTOBAHMSI
npodecCHOHATBHOM NESITEIIBHOCTH, | MOJINIeH  OOBEKTOB  MPOGECCHOHATBLHON
npeiaraTh W aJanTHPOBaTh METOJMKH, | JIEATEIHHOCTH, OIICHKH KauecTBa
OTIpeNeNTh Ka4eCcTBO TPOBOJIUMBIX | TPOBOJUMBIX HCCIICIOBAHUIA.
HCCIENOBaHUM, cocCTaBiaaTh oTueThl o | [IK-1.2.

npoJielIaHHONW paboTe, 0030pbI, TOTOBUTH | YMETh: aJlalTHPOBATh METO/IMKH,
Ty O THKaIIH OTIPE/ICIIATh KaueCTBO MIPOBOAMMBIX

UCCIIEJOBAaHUH, COCTaBJIATH OTYETHl O
pojeslaHHON padoTe.

[TK-1.3.
ViMeTh HaBBIKH: WCCICIOBAaHUS MOJICIICH
00BEKTOB npodecCuoHAIbHON
JESTCIIbHOCTH, COCTaBJICHHUS OTYETOB U
0030pOB.

[IK-5. CnocobeH onpenensirs u ITK-5.1.




BbIpa0aThIBaTh TpeOOBaHMS K HHTEpQECY
CO3/1aBa€MOT0 IPOTPAMMHOTO MIPOIYKTa,
JMYHO y4acTBOBATh B CO3/IaHUM
uHTepQeiica

3HaTh: TEXHOJIOTUIO Pa3pabOTKH
IPOTrPaMMHBIX HHTEP(HEHCOB.

I1K-5.2.

YMeTh: onpenensaTh U BbIpabaThiBaTh
TpeOoBaHus K UHTEp(elcy NporpaMMHOIO
MPOIYKTA.

[1K-5.3

MMeTh HABBIKM: CO3[aHHs MPOTPAMMHOTO
uHTepderica.

[1K-7. Cnioco0eH onpeaensite CTPyKTypy
CETH U MOTOKU MH(OpMAILINH,
YCTaHaBJIMBATh U PYKOBOJUTH YCTAaHOBKOM
CETEeBOT0 MPOTPAMMHOTO OOECTICUeHUS

[K-7.1.

3HaTh: ApXUTEKTYPbI, IPOrPaMMHBIE
CpEZCTBA CETEBOT0 0OeCIIeUeHUsI.

[1K-7.2.

YMeTb: onpenensTb CTPYKTYpy CeTH
NOTOKH HH(pOpMAIHH, pa3padaThIBaTh IJIaH
YCTaHOBKH CETEBOT'0 IIPOTPAMMHOTO
o0ecreyeHusl.

[1K-7.3

VIMeTb HaBBIKH: YCTAaHOBKH U PYKOBOJICTBA
CETEBOT0 MPOrPaMMHOI0 00ecIeueHusl.

[1K-9. Cniocoben pazbupaThesi B padbote
CHCTEMHOTO TIPOTPAMMHOTO
o0ecrieueHus, TONUChIBATh (PparMeHThl U
NPOM3BOIUTH OTJIAJKY CHCTEMHOTO
MPOrpaMMHOTO 0OecTIeYeHUs

I1K-9.1.

3HaTh: NPUHIMIBI (PYHKITMOHUPOBAHUS U
OTJIAJIKK CHCTEMHOTO TIPOTPaMMHOTO
obecneyeHus..

I1K-9.2.

YMeTh: BBIMOTHSITH OTJIAJKy CHCTEMHOTO
MPOrPaMMHOTO O0eCTIeUeHUSI.

I1K-9.3

Bmagers: METOJaMU OIICHKH
APrOHOMHYHOCTH TEXHHUYECKUX CHCTEM.

3uame:
— MOPSJOK OpraHHU3ALWH,

IJIAaHUPOBAHMHA,

HUCCICIOBATCIBCKHUX pa60T C UCITIOJIb30BAHUCM COBPEMCHHBIX TGXHOJIOI‘PIﬁ;

— TOPSJOK OpraHU3alNH, IUIAHWPOBAHUS, IPOBEICHUS M O0ecredeHus 00pa3oBaTeIbHON

JESTeIbHOCTU MO NPOQUIII0 U3y4yaeMOH MPOrpaMMbl MarucTpaTyphl.

Ymvmemn:

— OCYILECTBIISITh TOUCK, OOpabOTKYy M aHalIM3 HAy4YHO-TEXHHYECKOH HHpopMarmu 1o

npodUITI0 TPOHACHHON NPAKTUKH, B TOM YHUCIIE C IPUMEHEHUEM HHTEPHET-TEXHOJIOTHiA;

— HCIIOJIB30BaTh COBPECMCHHOC aIlllapaTHOC U MNPOrpaMMHOC obecrneucHue 10 HpO(I)I/IJ'II'O

IIPOrpaMMBbl MarucTpaTyphl;

— BBIIIOJIHATh II€Jaroru4cCKue (bYHKI_II/II/I, IMPOBOAUTH MNPAKTHYECKHUEC U J'Ia60paTOpHI)I€

3aHATHUS CO CTYIEHYECKOW ayAUTOpUEN IO BHIOPAaHHOMY HalpaBJIEHUIO IIOJrOTOBKH.

Braoemes:

— CIHOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEIOBATEIbCKON JEATEIbHOCTH IO MPO(UIIO

M3y4aeMOi IPOrpaMMBbl MarucTpaTyphl;

— MCTOHOJIOTHYCCKUMH IOAXO0AaMHU K OpTraHHu3aluun Hay‘IHO-HCCHGILOBaTCHBCKOﬁ u

O6p830B3T€J'IBHOfI JACATCIIBHOCTH,

IIPOBCACHUA U obecreyeHus Hay4HO-



— CIIOCOOHOCTBIO Ha MPaKTUKE MCIOIb30BaTh YMEHHS U HaBBIKM B OPTaHU3AIMUA HAyYHO-
HCCIIEI0BATENIbCKUX U MPOEKTHBIX padoT;
— HaBBIKAMU BBICTYTUICHUH Tepe]] yueOHOW ay TuTOpUEH.

3 Kpartkoe conep:xanue y4eOHOMH NPAKTHKU: 03HAKOMHTEJIbHOH NPAKTHKH

YyebHas IMMPpAaKTHKa BKJIHOYACT OSTallbl O3HAKOMIICHHA C IPUHOWUIIAMU OpraHu3alunu
HAYYHbIX MCCJIEIOBAHUN U pa3pabOTKU MPOEKTOB MO MPodmiIo 00pa3oBaTeIbHON MPOrpaMMbl
(Moxynu 1, 2) 1 3Tan 03HAKOMJIEHUS C JIEATEIbHOCTHIO YUEHOTI0-UCCIIE0BATENS U CIIEHAINCTa
B MH(OPMAIIMOHHBIX CHUCTEM U TEXHOJIOTHH, KaK 00BEKTOB MPO(hecCHOHAIBHONW AEATeIbHOCTH
(Paznen 3).

Paszoen 1.

Beenenne — menm u 3amaum  yueOHOUW mpakTUKU. OpraHU3almOHHO-METOIMYECKUC
MEpPONPUATHS.

Paszoen 2.

3HAaKOMCTBO C OpraHu3alueldl Hay4YHO-UCCJIEOBATENbCKOM U 00pa3oBaTelIbHOU
nesrenbHOCTU. llpuHIMIBI, TexHOMOrMHM, (OpPMBI M  METOABl OpraHU3alMM  Hay4yHO-
UCCJIEIOBATENbCKON JIEATEIbHOCTH Ha MpUMEPE OpraHu3alud HAaydHOM paboThl Kadeapbl
(Hay4HO-HUCCIIeI0BATEIbCKUX U NMPOEKTHBIX Tpymn). [IpMHINIBI, TEXHOIOTHH, (POPMBI M METO/IBI
00y4YeHHUs CTYZCHTOB Ha IpUMepe OpraHu3auy yueOHoi paboTel kadeapol.

Paszoen 3.

Bemmonnenne wuHamBuayanpHOro 3amaHus. COop, o0paboTka H cHUCTEMaTH3alus
uHpopMmannonHoro Matepuana. Ocdopmiienue otyera. JluunHoe ywactue oOydaromierocs B
BBITTOJTHEHNH HaY4YHO-UCCIIEJ0BATEIbCKOM padoThl Kadeaphl.

KonkperHoe conepxaHue yueOHONW MPAKTHUKU —OINpEAENseTcs WHAMBHIYabHBIM
3aJlaHueM 00ydaroIlerocs ¢ y4éToM MHTEPECOB M BO3MOXKHOCTEH Kadenpbl WM OpraHu3aluy,
rae oHa npoBojuTcs. VHauBuayanbHOE 3a7aHue pa3pabaTbIBaeTcsl MO MPO(UITI0 H3ydaeMoid
IIPOrpaMMbl MaruCTPaTypsl ¢ Y4ETOM TEMbI BBIITYCKHON KBaJIN(UKALMOHHON PaOOTHI.

4 O0beM yueOHOI MPAKTUKHN: 03HAKOMHUTEJIbHON NMPAKTHKHA

B
. B akagem.
Bunsl yueOHoii paboThI 3aYETHBIX
qacax
eAMHUIIAX
O01mas TPyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY ILUIAHY 6 216
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHSA: 3 102
JlaGopaTopHbIe 3aHATHS 3 102
CamocrositesibHasi padora (CP): 3 114
KoHTakTHas camocTosiTenpHas padoTa 3 0,4
CamocrosiTenpHast paboTa HaJ 3aJaHHBIM 3aJaHUEM 113,6
Buja kouTpoJs: 3a4eT ¢ OLEeHKO
B
N B acTponom.
Bune! yueOHoit paboThI 3a4ETHBIX
Jacax
eIMHUTIAX
O0mas Tpy10eMKOCTh NPAKTUKH N0 Y4eOHOMY ILUIAHY 6 162
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS: 3 80
JlaGopaTopHble 3aHATHS 3 80
CamocrositesqbHasi padora (CP): 3 82




KoHnTakTHas camocTosiTenpHas padoTa 3 0,15
CamocrosiTenpHast paboTa HaJ 3aJaHHBIM 3aJaHUEM 81,85
Bua konTpoJs: 3a4€T C OLCHKOM

AHHOTanus padoueil nporpammsl [Ipou3BoacTBeHHAS NPAKTHKA: TEXHOJIOTHYECKAs
(mpoekTHO-TexHOJIOrn4Yeckasi) npakruka (b2.B.02(I1))

1 IMeap NpOM3BOACTBEHHOM  NPAKTHKH:  TEXHOJOIMYecKasi  (IPOEKTHO-
TeXHOJIOTHYecKasd) MNPaKTHKAa — TOJIy4eHHe NpoQEecCHOHATIbHBIX YMEHMH U  OIbITa
poeCCUOHATIBHOMN 1€ATEIBHOCTH IIyTEM CaMOCTOSATEIBHOTO TBOPYECKOI'O BBIIIOJHEHUS 3ajad,
IIOCTABJIEHHBIX MPOTPaMMOM ITPAKTUKH.

2 B pesyabrare NpOXO0KICHHS NPOHU3BOACTBEHHON NPAKTHKH: TEXHOJIOTHYECKAs
(IPOEKTHO-TEXHOJIOTHYeCKasl) NMPAKTHKAa 00y4alommiics M0 NMporpaMMe MarmcTparypsbl
JHOJIKEH:

Obnadame ClenyrOMUMA KOMIETCHIIUSIMHU:

KOI[ 1 HAMMCHOBAHUC MHUKATOpa

Kona n nammenoBanne YK
noctmxkenus YK

YK-2.1.

3HaTh: 3TaNbl )KU3HEHHOTO IMKJIA TIPOEKTA;
9Tarbl pa3pabOTKU U peanu3aliy MpoeKTa;
METO/bI pa3pabOTKU U YIIPABICHUS
POEKTAMHU.

YK-2.2.

YMeTh: pa3pabaTbiBaTh IPOEKT C YUETOM
aHaJIn3a aJIbTCPHATHUBHBIX BAPHUAHTOB €TI0
peau3aIim, ONPeIeNATh IeJIEBbIC ATAITBI,
OCHOBHBIC HalpaBJICHUsI PadOT; OOBSICHUTH
ey u GopMyIIMpoBaTh 3314, CBSI3aHHBIC
C TMOATOTOBKOW U peaiu3alieil MpoeKTa;
yIpaBJIATh IPOEKTOM Ha BCEX ATAIax ero
AKHU3HEHHOTO LIUKJIA.

YK-2.3.

Brnaners: MeTonukamMu pa3paboTKu U
YHOpaBJICHUA MIPOCKTOM; MCTOAAMU OLICHKHU
OTPEOHOCTH B pecypcax U 3PPEeKTUBHOCTH

VYK-2. CnocoOeH ynpaBisiTh IPOEKTOM Ha
BCEX dTalax ero KM3HEHHOI0 LUKJIa

IIPOEKTA.
Kox m nammenoBanme mpodeccuoHanpHol | Kom 1M HamMmeHOBaHMe — HMHAMKATOpa
KOMIIETCHIIUH JOCTUKCHHUS npodecCHOHATIBHON
KOMIETEHIIUH
[IK-1. Cnocoben  paspabateiBath  u | [IK-1.1.
HCCIIEI0BATh MOJIENH 00BEKTOB | 3HATH: METOI0JIOTUU HCCIIEIOBAHMSI
npogeccuoHanbHOMI JEATENbHOCTH, | MOJiesIell  OOBEKTOB  MPO(eCCHOHATBLHON
npeiaraTh M aJanTHpOBaTb METOAMKH, | AEATEIbHOCTH, OLIEHKH KayecTBa
OIIpEACIIATh Ka4yeCTBO IIPOBOAMMBIX | IIPOBOJUMBIX UCCIIEOBAHNM.
HCCIENOBaHUM, cocCTaBiaaTh oTueThl o | [IK-1.2.
nposieNaHHol paboTe, 0030pbl, TOTOBUTH | YMETh: aJanTupoBaTh METOJIUKH,
1y OJIMKaIUH OTIpeeIATh Ka4yecTBO IIPOBOAMMBIX
UCCIICJOBAHUM, COCTaBJISATH OTYETBI O
pojeslaHHON padoTe.
ITK-1.3.




NMeTh HaBBIKH: HcCCiIca0BaHuA MO,Z[eHeﬁ

00BEKTOB npo¢eCCuOHAIBHON
NEeSITeIbHOCTH, COCTaBJICHHUS OTYETOB U
0030pOB.
IIK-2. Criocoben paszpabatsiBath, BBOAUTH B | [TK-2.1.
JelicTBHEe M O0OCITyKuBaTh 0a3bl JaHHBIX; | 3HATH: COBPEMEHHBIE TEXHOJIOTUH
JOTIOJHSTD, MOIU(PHUIMPOBATH U | aIMUHUCTPUpPOBaHUS  0a3  JaHHBIX U
COBEpUICHCTBOBATH 0a3bl NAHHBIX M JPYTHE | XpaHWINII HHopManuu.
XpaHUIUIIA HHpOpMaITH [1K-2.2.
YMeTb: pa3pabaTbIBaTh KOMILTEKC
MEpOTIPUATUN o 00CITy>KUBalo,
MOAM(UKAIMA U COBEPLICHCTBOBAHUIO 0a3
JTAHHBIX.
[1K-2.3

Bnaners: mpuemamu agMUHUCTPUPOBAHUS
0a3 1aHHBIX ¥ XPAHWIHUIL HHOOPMALIUH.

[TK-3. CnocobeHn pacnpenensiTe 3a7aHus 1o
BBIMIOJTHEHUIO Pa3paboOTKU MPOrpaMMHOTO
obecrnieueHusI, OCYIIECTBIISITh ob1ee
PYKOBOJCTBO W KOHTPOIb BBITIOJHEHHUS
3aJaHui

ITK-3.1.

3HaTh: MPaKTUKHU MPOrpaMMHOMN
WHXEHEPHUH.

[1K-3.2.

YmeTs: pacnpenenarb 3a1aHus,
OCYHIECTBIISITh  OOIllee  PYKOBOJCTBO H

KOHTPOJIb TI0 BBHITIOJHCHHUIO Pa3padOTKH
IIPOrPaMMHOTO 00CCIICUCHUS.

I1K-3.3

HNmeTn HAaBBIKHU: yIpaBJICHUS o
BBITIOJTHCHHIO Pa3pabOTKA TPOrPaMMHOTO
obecrneyeHus..

T1IK-4. CrmocobeH cocTaBUTh OOIMNA IUIaH
TECTUPOBAHUS CO3/1aBaEMOI0
POrPaMMHOTO OOECIICUeHUSI M CIEAUTh 3a
€ro BBIIOJIHEHUEM

[TK-4.1.

3HaTh: TEXHOJIOTHH TECTUPOBAHUSI
POrPaMMHOTO 00ECTICUeHUSI.

[TK-4.2.

YMeTb: pa3pabaThiBaTh MJIaH TECTUPOBAHUS
CO3/1aBa€MOT0 MPOTPAMMHOTO 00eCTIeYeHHUSI
Y CJIE€UTH 34 €r0 BHINIOJIHEHUEM.

[1K-4.3
Brnagers:  merogukamMu  TECTHPOBAHMS
IPOTrPaMMHOr0 00ecreueHHsl.
[TK-5. Cnocoben OTIpeIeIATh u | [IK-5.1.
BbIpabaThiBaTh TpeOOBaHMA K uHTepdeiicy | 3HaTh: TEXHOJIOTHIO pa3paboTku
CO3/1aBa€MOI0  IIPOrpPaMMHOr0 IPOJYKTa, | IPOrpaMMHBIX HHTEP(EICOB.
JIUYHO y4acTBOBaTh B cosnanun | [1IK-5.2.
uHTepdeiica YMeTh: ompenensitb U BbIpabaThIBaTh
TpeboBaHUs K MHTep(deicy NporpaMMHOIO
MPOIYKTA.
I1K-5.3
HmeTh HaBBIKM: CO3J1aHUS IPOrPaMMHOIO
uHTepdeiica.
[TK-6. Criocoben TECTUPOBATH u | [IK-6.1.
OpraHU30BbIBATH TECTUPOBaHUE | 3HATh: MPHUHLHUIIBI 3PrOHOMMKH, CPEICTBA
uHtepdeiica, oTOUMpaTh ¥  BHOCHUTbH | pa3pabOTKH IPTrOHOMHUYHBIX MPOrPaMMHBIX

N3MCHCHHUSA B HHTde)eﬁC 10 3aMCYaHHAM

uHTep(dercoB.




notpedurensi,  OIEHUBATH
uHTepdeiica B 11eJI0M

3PrOHOMUKY

I1K-6.2.

YMeTh: MIOJIL30BATHCS cUCTeMaMH
pa3pabOTKU IPrOHOMHYECKUX CHCTEM.
I1IK-6.3

Bnanets: METOoJaMu OLICHKU
SPrOHOMUYHOCTH WHTEpderca B 1IeTOM.

[IK-7. CrnocobeH omnpenensiT CTPYKTypy
ceTu u HOTOKH uH(popmanuy,
YCTaHaBIUBATh U PYKOBOJAUTH YCTaHOBKOU
CETEeBOT0 MMPOrPaMMHOT0 00ECIICUCHHUS

ITK-7.1.

3HAaTh: aApXUTEKTYPBI, MPOrpaMMHBbIE
CpPEJICTBA CETEBOI'O 00ECIICUEHHUS.

[1K-7.2.

YMeTh: ompenensTb CTPYKTypy CETH U

MOTOKK MH(OpPMAIKH, pa3padaThiBaTh IJIAH
YCTaHOBKH CETEBOIO POrPaMMHOTO
obecneyeHus.

I1K-7.3

ViMeTh HaBBIKH: YCTAaHOBKH M PYKOBOJICTBA
CETEBOI'0 MMPOrPaMMHOI'0 00ECIICUCHHSI.

ITK-8. CnocobeH obecneynBaTh
OecriepeboiiHy0 paboTy ceTH, CO37aBaTh
HEOOXOJMMOE PE3CPBUPOBAHUC CETEH M

UH(POKOMMYHHUKAIHA, BHOCHUTH
OPEUIOKEHUsT [0 WX  Pa3sBUTHIO H
COBEPILECHCTBOBAHUIO

[TK-8.1.
3HaTh: CYHICCTBYIOIINE CPEICTBA KOHTPOJIS

MIPOU3BOAUTEIILHOCTH, MOKa3aTeIn
HpOI/I3BOI[I/IT€JIBHOCTI/I, HOpMaTI/IBHOC
obecneyeHne MH(POKOMMYHUKAIIMOHHBIX
ceTeH.

IT1K-8.2.

YmeTs: BBIOMpAaTh M TOJB30BAThCS
cpencTBaMu KOHTPOJIS,
aIMUHHUCTPUPOBAHUSA
MH(GOKOMMYHHUKAIIMOHHBIX cereit H

CIoco0aMM UX COBEPIIEHCTBOBAHUS.
[1K-8.3

ViMeTb HaBBIKM: pa3pabOTKU H  OTIAJKU
CHCTEMHOTO IPOTPaMMHOTO 00eCIICUeHHSI.

[IK-9. Cnocoben pa3zbupaThcsi B paboTe
CHCTEMHOTO IPOrPAaMMHOTO OOECIeUYCHUS,
JIOTINCHIBaTh ()parMEeHThl M HPOU3BOIUTH
OTJaIKy  CHCTEMHOrO  IMPOrPaMMHOTO
obecrieueHus

I1K-9.1.
3HaTh: MPUHLUNBI (YHKIUOHUPOBAHUA U

OTIIAAKU CUCTEMHOTO IPOrPaMMHOTO
obecreueHus.
I1K-9.2.

YMeTh: BBINOJNHATH OTJIAAKY CHCTEMHOTO
IPOrPaMMHOTO 00ECTICUeHUSI.

[1K-9.3

Bnanets: METOJIaMH OLICHKH
OPrOHOMUYHOCTH TEXHHUECKUX CUCTEM.

[IK-10. CriocobeH BBINOIHATH 10padOTKy U
pa3sBUTHE  CUCTEMHOTO  NPOrPaMMHOI0
oOecrnieueHus, UHTETpaluio yacten
CHCTEMHOI'0 IPOrPaMMHOT'0 00eceueHHsI

[1K-10.1.

3HaTh:  APXHUTEKTYpy M  KOMIIOHEHTHI
CHCTEMHOT'0 IPOTPAMMHOTO 00eCTICUCHHS.
[1K-10.2.

YMeTh: BBIMONHATH JOPabOTKYy M pa3BUTHE
CHUCTEMHOI'0 IPOrPaMMHOT'0 00eCIeueHHSL.
[1K-10.3

MMeTh HaBBIKM: HMHTETPAllMd KOMIIOHEHT
CHCTEMHOT'0 IPOTPAMMHOTO 00ECTICUSHHSL.

3name:




— MOAXOJbI K  OpraHu3alMid  CaMOCTOSTEIBHOM W KOJUIGKTHBHOM  Hay4YHO-
HCCIIEI0BATEIILCKON PabOTHI;

— TPUHIAIBI OPTaHU3AIMN TIPOBEICHUS pa3pabO0TKH, arpoOalui U UCTIHITAHUH 00BEKTOB
npoecCHOHANBHOM NesTeNIbHOCTH,

— MPUHLUNBI M CHOCOOBI 3allUTHl OOBEKTOB HMHTEIJICKTYalbHOM COOCTBEHHOCTH U
KOMMEPIIHATU3AIHMH TIPaB Ha 00BEKThl HHTEIICKTYaTbHOM COOCTBEHHOCTH.

Ymemn:

— BBITIOJHATh TIOWCK, OOpa0OTKy, aHAIM3 W CUCTEMATHU3AIHMIO HAyYHO-TEXHUYECKOU
nH(pOpMaIU, OCYIIECTBIATh BBIOOP TEXHOJOTUNH U MPOTPAMMHOIO OOCCIICUCHHS I PEIICHUS
3a/1a4, OCTABJICHHBIX MPOTPaMMOM MTPAKTUKH;

— BBINOJHATE 00pAa0OTKY M aHATIN3 PE3yJIbTATOB YKCIIEPUMEHTOB U UCIIBITAHUIA;

— aHAIM3MPOBATh  BO3HUKAIONIME B  HAYyYHO-UCCIICIOBATEIBLCKOM  JICSITCIIBHOCTH
3aTpyJHEHHS M CIIOCOOCTBOBATH UX Pa3pEIICHUIO.

Braoemy:

— @IpuemMaMM pa3pabOTKM IIAaHOB M IPOrpamMM IPOBEJIEHMsI HAy4HBIX HCCIIEAOBaHHM,
TEXHUYECKUX pa3pabOTOK, 3aJaHHU Il UCTIOJIHUTEIEH.

3 Kparkoe coaep:kaHMe TPOM3BOJACTBEHHOH NPAKTHUKH: TEXHOJOIMYecKast
(MPOEKTHO-TEXHOJIOTNYeCKas) MPAKTUKA

TexHomoruyeckass TMpakTUKa BKJIIOYAET JTalbl O3HAKOMJIEHHUS C TMPUHIUIAMHU
OpraHM3allMd HAy4YHBIX HCCIeAOBaHUU (paszmensl 1, 2) W 3Tam MpPaKTUYECKOTO OCBOCHHS
NEeSATENBbHOCTH Yy4Y€HOro-uccieaoBarens (pasgen 3). 3akperuieHMe TEOpPEeTUYECKUX 3HaHUM,
MOJYYEHHBIX OOYyYaloIUMHCS TMPH HW3YYEHHUH TMpPOrpaMMbl Maructparypbl. PasButue y
o0yJaronuxcst HABEIKOB HAYYHO-UCCIICIOBATEILCKOM IeATEIHHOCTH.

Paszoen 1.
BBenmenne — menum W 3a7aud  TEXHOJOTHYECKOW mpakTuku. OpraHu3aliioHHO-
METOJINYECKUE MEPOTIPUATHS. TEeXHOJOTUIECKHE HHCTPYKTAXKH.

Paszoen 2.

3HAaKOMCTBO C OpraHM3alMell Hay4HO-UCCIIEIOBATENbCKOW JEeATEIbHOCTH, CHUCTEMOM
YOpaBJI€HUS HAyYHBIMH HCCIEAOBAHUAMU. [IpUHIUMBI, TEXHONOTMH, (QOPMBI M METOIbI
OpraHu3allMi HAay4YHO-HUCCIEAOBATENIbCKON NEATEIbHOCTH HAa MPUMEpE OpraHu3aluu Hay4dHOM
pabotel Kadenpsl (poOieMHON J1abopaTopuu, Hay4dHOW Tpynmel). [lmanupoBaHne HaydHOU
NEeSTeTbHOCTH OPTaHU3alUU.

Pazoen 3.

Breimontnenne wHAMBUAYanbHOTO 3amanus. COop, o00paboTka W cHUCTeMaTH3aIus
uHpopManmonHoro marepuana. Odopmienne otueta. JlMuHoe ydacTue oOywaromerocs B
BBITIOJITHCHHH HAYYHO-HCCIISIOBATENHCKUX PAOOT Kadenpsl.

4 OObeM NPOM3BOACTBEHHOH TNPAKTHKH: TeXHOJOrH4eckasi (IIPOEKTHO-
TeXHOJIOTHYeCKAas) MPaKTUKA

B
. B akazem.
Bunel yueOHoit paboThl 3a4ETHBIX
Jacax
eIMHUTIAX
O0mas Tpy10eMKOCTh NPAKTUKH N0 Y4eOHOMY ILUIAHY 6 216
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS: - -
CamocrositesibHas padora (CP): 6 216
KoHTakTHast caMoCTosITeNIbHAs paboTa 6 0,4




CamocTosTenpHasi paboTa HaJl TOCTABICHHOW 3a/1aueid | 215,6
Bua koHTpoOJISi: 3a4eT ¢ OLCHKOH
B
. B actponom.
Bunsl yueOHoii paboThI 3aYETHBIX
qacax
eAMHULIAX
O011as TPYA0EMKOCTh NPAKTHUKH N0 Y4eO0HOMY ILUIaHY 6 162
KontakTHasi paboTa — ayIMTOPHbIE 3aHATHSA: - -
CamocrositesqbHasi padora (CP): 6 162
KonTtakTHas camocTosiTenibHasi paboTa 6 0,15
CamocrosTenpHas paboTa Haj MOCTABJICHHOH 3a1a4eit 161,85
Bua konTpoJs: 3a4€T C OLCHKOM

5.5 'ocynapcTBeHHasi MTOrOBasi ATTECTAIUA: BbINOJHEHHE U 3a1MTA BHIIYCKHOM
KBaJIM(pukanuuoHHoii padorsl (b3.01)

1 Heap rocyaapcTBeHHOH MWTOIOBOW AaTTeCTAUMHU: BbINOJHEHHE W 3aIIUTA
BBINYCKHOI KBAJIM(PUKANMOHHON PpadoThl — BBIABICHHE YPOBHSA TEOPETUYECKOM U
MPAaKTHYECKOH MOATOTOBIEHHOCTH BBIITYCKHUKA By3a K BHIIOJIHEHHIO MTPOPECCHOHATIBHBIX 33/1a4 U
cooTBeTcTBUs ero noarotoBku tpedosanmsM @I'OC BO no nanpasienuro noarorosku 09.04.02 —
WNHupopmaninoHHbIEe CUCTEMBI U TEXHOJIOTHH.

2 B pe3yabTraTre MNpOXO:KAEHMS TOCYJAPCTBEHHOW MTOrOBOW aTTeCTAlMU:
BBINOJIHEHHE M 321UTA BHINYCKHOH KBAJIN(PUKANMOHHOI padoThl y CTyJAeHTa NpoBepsieTcs
¢opMHUPOBAHHHOCTD CJIEAYIOMIUX KOMIIETEHIIHI, a TaAK:Ke CJAeAYIIINX 3HAHUNA, YMEHUH U
HABBIKOB, IMO3BOJISKOIIMX OLEHHUTHh CTENeHb TOTOBHOCTH O0yYalOIIUXCH K JaJbHeHlIel
npogecCHOHATBHOM JesITeJIbHOCTH.

BhInyCKHUK, OCBOMBILIMI MPOrpaMMy MarucTpaTyphbl, JOJDKEH 00JanaTh CIEAYIOIIUMU
KOMIIETEHIIUSAMU:

KOI[ 1 HAMMCHOBAHUC MHUKATOpa

Kona n nammenoBanne YK
noctmxkenus YK

YK-1.1.

3HaTh: METOJIbI CHCTEMHOTO U
KPUTUYECKOTO aHAaJIM3a; METOIUKU
pa3paboOTKu CTpaTeruu ISHCTBUI s
BBISIBIICHHS U PELICHUS TIPOOIEMHON

CUTYyalUH.

YK-1.2.
VK-1. Crniocoben OCYILECTBIATh | YMETh: IPUMEHATH METO/IbI CUCTEMHOTO
KPUTUYECKUI aHaIN3 NpoOJEMHBIX | MOJAX0/a U KPUTHUECKOrO aHaJIN3a

CUTyalluii Ha OCHOBE CHCTEMHOTO MOJIXO0/a,
BbIpa0aThIBaTh CTPATETUIO IEHCTBUI

poOJIEMHBIX CUTYaluil; pa3padaTbiBaTh
CTpaTeruto ACUCTBUM, MPUHUMATD
KOHKPETHBIE PEUICHHs IS €€ pealln3alllu.
VYK-1.3.

Bnaners: Meromosiorueil CHUCTEMHOTO U
KPUTUYECKOTO aHaim3a  MPOOJIEMHBIX
CUTYyalluii; METOJAMKAMH TOCTAHOBKHU IICIIH,
OTpeJIeJICHUs] CIOCOO0B €€ JOCTHKEHUS,
pa3pabOTKH CTpaTeruil IeHCTBHIMA.




VYK-2. CnocoOeH ynpaBisiTh MPOSKTOM Ha
BCEX ATaIax ero JKU3HEHHOTO IMKJIA

YK-2.1.

3HaTh: ATaNbl )KU3HEHHOI'O LIUKJIA IIPOEKTA;
3Tanbl pa3pabOTKHU U pealln3alliy MPOEKTa;
METO/Ibl pa3pabOTKH U YIPABICHUS
POEKTaMHU.

YK-2.2.

YMeTh: pa3pabaTbiBaTh IPOEKT C YUYETOM
aHaJIM3a aJbTePHATUBHBIX BAPHAHTOB €0
peanu3alnu, ONpeiesaTh IeJIeBbIe dTaIbl,
OCHOBHBIE HaIlpaBJIeHUs PabOT; OOBSICHUTH
1enu 1 GopMyIupoBaTh 33a4u, CBSI3aHHbIE
C TIOATOTOBKOM M peanu3anueil NpoeKTa;
YIOPaBIATh IPOEKTOM Ha BCEX 3Tanax ero
YKU3HEHHOTO LIMKJIA.

YK-2.3.

Bnagers: Meronukamu pa3paboTKu U
yIpaBieHUs MPOEKTOM; METO/IaMHU OLIEHKH
MOTpeOHOCTH B pecypcax u 3PPeKTUBHOCTH
IPOEKTA.

YK-3. CnocoGeH opraHu30BbIBaTh U
PYKOBOAUTH pabOTON KOMAaH/IbI,
BbIpabaThIBasi KOMAHIHYIO CTPATETHIO IS
JOCTIDKEHHSI TIOCTABJICHHOM LIENN

VK-3.1.

3HaTh: METOJIUKH (POPMUPOBAHUS KOMAH]T;
MeToabI 3)(HEeKTUBHOTO PYKOBOJICTBA
KOJJIEKTUBAMU; OCHOBHBIE TEOPUHU
JUIEPCTBA U CTUIIM PYKOBOJICTBA.

VYK-3.2.

VYMeTb: pa3pabareiBaTh IJIAH IPYIIOBBIX U
OpraHU3alMOHHBIX KOMMYHUKAIUH NpH
HOJITOTOBKE U BBIIIOJHEHNUH MPOEKTA;
copMyIMPOBATH 33/1a4H YWIEHAM KOMaH]Ibl
JUISL JOCTHXKEHHS OCTABJICHHOM LIeNH;
pa3pabarbIBaTh KOMaHIHYIO CTPATETHIO;
OpUMEHSTH 3P (EKTUBHBIC CTUIIH
PYKOBOJCTBA KOMAHJIOM JUIsl TOCTUXKEHUS
IIOCTaBJICHHOU LEJIH.

VYK-3.3.

Bragets: ymeHuem aHanmu3upoBathb,
IPOEKTUPOBATh U OPraHU30BbIBATH
MEXJIMYHOCTHBIE, TPYIIOBbIE U
OpraHU3alOHHbIE KOMMYHHMKALIUU B
KOMaH/Ie JUIs JOCTHKEHHSI TOCTAaBIEHHON
LIeJIM; METOJIaMH OpTaHU3aLuHU U
yIpaBJIEHUs] KOJUJIEKTUBOM.

VYK-4. CiocobeH npuMeHsITh COBPEMEHHBIC
KOMMYHHUKATHBHBIC TEXHOJIOTUH, B TOM
YHUCJIe Ha THOCTPAaHHOM(BIX) sI3bIKe(ax), AJIs
aKaJIeMUYECKOTO 1 MPOPECCHOHATHLHOTO
B3aMMOJCHCTBUS

VK-4.1.

3HaTh: IpaBUJIa U 3aKOHOMEPHOCTH JIMIHON
Y JIEJIOBOM YCTHOM U MUCbMEHHOU
KOMMYHHKAIINH; COBPEMEHHbIE
KOMMYHUKATHUBHBIE TEXHOJIOTUU HA PYCCKOM
Y MHOCTPAHHOM SI3bIKaX; CYIIECTBYIOIINE




npodeccuoHaIbHbIe COO0IIeCTBa AJIs
po(heCCUOHATTLHOTO B3aUMOICHCTBUSI.
VK-4.2.

YMeTh: IPUMEHSATH Ha MPAKTHKE
KOMMYHHKATHBHBIC TEXHOJIOTUH, METOIBI U
CHOCOOBI IEJIOBOT0 OOIIEHUS IS
aKaJeMHYECKOT0 U TPOPECCHOHATBHOTO
B3aUMOJIEHCTBUSL.

VK-4.3.

Brnaners: METOIUKON MEKINYHOCTHOIO
JIEIIOBOTO OOIIEHHUS HA PYCCKOM U
WHOCTPAHHOM $I3bIKaX, C IPUMEHEHUEM
po(heCCUOHATIBHBIX SI3BIKOBBIX (OPM,
CPEIICTB M COBPEMECHHBIX
KOMMYHHKATHBHBIX TEXHOJIOTHH.

VYK-5. Cnnoco0OeH aHaJIM3upoBaTh U
YUYHUTBIBATh Pa3HOOOpa3ue KyIbTyp B
MPOIIECCe MEKKYIBTYPHOTO
B3aUMOJICHCTBUS

YK-5.1.

3HaTh: 3aKOHOMEPHOCTH U 0COOEHHOCTH
COLMAJIEHO-UCTOPUYECKOTO Pa3BUTHUS
Pa3IUYHBIX KyJIbTYp; OCOOEHHOCTH
MEXKYJIBTYpHOTO Pa3HOOOpasus 00IIeCTBa;
MpaBUJIa U TEXHOJOTUHU YPPEKTUBHOTO
MEXKYJIBTYPHOTO B3aUMOJICHCTBHS.
YK-5.2.

YMeTb: MOHUMATh U TOJIEPAHTHO
BOCIIPUHUMATh MEKKYJIbTYpPHOE
pa3zHooOpasue 00I1IecTBa; aHAIU3UPOBATH U
YUUTBHIBATh pa3HOOOpa3ne KyJIbTyp B
MPOIECCE MEKKYIBTYPHOTO
B3aUMO/JICHCTBUSI.

YK-5.3.

Bragets: MeToiaMu U HaBBIKAMH

3P PEKTUBHOTO MEKKYJIBTYPHOTO
B3aMMO/ICHCTBUS.

YK-6. CnocobeH onpeaensite u
pean30BbIBaTh MPUOPUTETHI COOCTBEHHOU
JIEATEILHOCTH U CIIOCOOBI €€
COBEPIIICHCTBOBAHUS HA OCHOBE
CaMOOILIEHKHU

VK-6.1.

3HaTh: METOJIUKH CAMOOLICHKH,
CaMOKOHTPOJISI U CAMOPA3BHUTHS C
HCIIOJIB30BaHUECM ITIOAXOO0B
3JI0pPOBBECOCPEIKCHHUS.

YK-6.2.

YMeTh: pemarh 3aJa4u COOCTBEHHOTO
JMYHOCTHOT'O U NPOPECCHOHATBHOIO
Pa3sBUTHA, ONIPEACTIATE U PEATTU30BbIBATH
IIPUOPUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JeSITEIbHOCTH; IPUMEHSITh
METOJIMKH CAMOOIICHKHA U CAMOKOHTPOJIS;
NPUMEHSTh METOMKH, TTO3BOJISIOIINE
YIYYIIUTh ¥ COXPAHHUTh 3/10POBbE B
IpOIIEeCCe KU3HEACATEIbHOCTH.




VK-6.3.

Biagets: TeXHOJIOTMSMHU U HaBbIKaMU
YIIPABJICHUS CBOEH IIO3HABATEILHOMN
JIESATEIBbHOCTBIO U €€ COBEPIICHCTBOBAHMS
Ha OCHOBE CAMOOLIEHKH, CAMOKOHTPOJIS U
MIPUHIIMIIOB CaMO0OOpa30BaHuUs B TEUEHUE
BCEH KM3HH, B TOM YHCJIIE C
UCII0JIb30BaHUEM 3/10pOBbECOEPEraroX
IOJIXOJJOB U METOJIUK.

Kox n sanmenoBauue OITK

KO)I 1 HAMMCHOBAHHC I/IHHI/IKaTOpa
noctmwxenns OIIK

OIIK-1. Cnoco0eH caMOCTOATENLHO
npuobpeTaTh, pa3BUBATh U MPUMEHATH
MaTE€MaTUYECKUE, €CTECTBEHHOHAYYHbIE,
COLMAILHO-3KOHOMHYCCKHUE U
npodecCHOHANTbHBIC 3HAHUS JUIS PEIICHUS
HECTaHJAPTHBIX 3aj[a4, B TOM YKCJIC B
HOBOW WJIM HE3HAKOMOM Cpesie U B
MEXIUCITUTUTMHAPHOM KOHTEKCTE

OIIK-1.1.

3HaTh: MaTeMaTHYECKHE,
€CTECTBEHHOHAYYHbBIE U COITHAIBHO-
SKOHOMMYECKHE METObI JJIS
WCTIOTh30BaHUS B MPO(heCCHOHATBHOMN
JIeSITETLHOCTH.

OIIK-1.2.

YMeTh: peniaTh HeCcTaHAapTHBIE
npodeccuoHanbHbIC 3a/1a4H, B TOM YHUCJIE B
HOBOW WJIM HE3HAKOMOM CpEJE U B
MEXIUCIUIUIMHAPHOM KOHTEKCTE, C
MPUMEHEHUEM MAaTEMaTUYECKHX,
€CTECTBEHHOHAYYHBIX, COLIUAIILHO-
9KOHOMHYECKUX U MPO(HEeCCHOHATBLHBIX
3HAHUIA.

OIIK-1.3.

HIMeTh HaBBIKH: TEOPETUIECKOTO U
AKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS
00BEKTOB MpohecCHOHATHHOM
JIeSITENLHOCTH, B TOM YHCJIC B HOBOM HMIIH
HE3HAKOMOM cpefie U B
MEKJIUCITUIIIIMHAPHOM KOHTEKCTE.

OIIK-2. Ciocoben pa3pabaTbiBaTh
OpPUTHHAIILHBIE AITOPUTMBI U IIPOTPAMMHBIE
Cpe/CTBa, B TOM YHCIIE C UCTIOIb30BaHUEM
COBPEMEHHBIX HHTEIICKTYIbHBIX
TEXHOJIOTHH, JJISl PEIICHUS
npodecCuoHaIbHBIX 33134

OIIK-2.1.

3HaTh: COBPEMEHHBIE
UHGOPMAITMOHHOKOMMYHHUKAIIHOHHBIE U
MHTEIJICKTyaJbHbIe TEXHOJIOTHH,
WHCTPYMEHTAJIbHBIE CPEJIbl, TPOrPAMMHO-
TEXHUYECKUE TIIATPOPMBI [Tl peLICHUS
npogeccuoHaIbHbBIX 3aj1au.

OIIK-2.2.

YMeTb: 000CHOBBIBATH BHIOOP COBPEMEHHBIX
UH(POPMALMOHHO-KOMMYHUKAIIHOHHBIX U
MHTEJUIEKTYaJ IbHBIX TEXHOJIOTHIA,
pa3padarbIBaTh OpUTHHAIBEHBIC
MIPOTPaMMHBIE CPEJICTBA LIS PEIICHUS
npoecCHOHANTBHBIX 3a/ad.

OIIK-2.3.




HmeTh HaBBIKH: pa3pabOTKU OPUTHHATBHBIX
IIPOrPAMMHBIX CPEACTB, B TOM YHUCJIE C
HCIIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX U
MHTEJUIEKTYJIbHBIX TEXHOJIOTHM, IS
penieHus npodeccuoHaNbHbIX 3a1au.

OIIK-3. Cnoco0OeH aHaIM3upoBaTh
npodeccruonanbHy0 HHPOpMaIUIo,
BBIJICIISATH B HEH TJIaBHOE,
CTPYKTYPHUPOBaTh, OPOPMIISATH
NPEICTABIISITh B BUIC aHATUTHYCCKIX
0030poB ¢ 000CHOBAaHHBIMH BBIBOJIAMH U
PEKOMEHIalUSIMU

OIIK-3.1.

3HaTh: IPUHIIUIIBI, METO/BI U CPEIICTBA
aHaJIM3a ¥ CTPYKTYyPUPOBAHUSI
npodeccnoHaIbHON HH()OPMAIIHH.
OIIK-3.2.

VYMeTbh: aHATU3UPOBATh MPOPECCHOHATBHYIO
nH(pOpManuIo, BEIIENIAT B HEH TTIaBHOE,
CTPYKTYPHPOBaTh, 0HOPMIISATH U
IPE/ICTABIATh B BUJIE AaHATUTHIECKUX
0030pOB.

OIIK-3.3.

VimeTs HaBBIKH: IOATOTOBKH HAYYHBIX
JOKJIAJIOB, Iy OIMKAIMA ¥ aHATUTHIECKUX
0030pOB ¢ 000CHOBaHHBIMHU BBIBOJIAMHU H
PEKOMCHIAIIUSIMH.

OIIK-4. CnocoOeH npUMEHSATh Ha MPAKTUKE
HOBbIC HAayYHBIE TIPUHIIAIIBI U METOJIBI
HCCIEeIOBaHUN

OIIK-4.1.

3HaTh: HOBbIE HAYYHbIEC PUHLIUIIBI U
METOIbI UCCIICIOBAHMI.

OIIK-4.2.

yMeTLZ HpI/IMeHSITb Ha HpaKTI/IKe HOBBIC
Hay‘-IHBIG HpI/IHIII/IHBI U MECTObI
HACCIIEOBaHUH.

OIIK-4.3.

I/IMGTB HAaBBIKU. HpI/IMeHeHI/ISI HOBBIX
Hay4YHBIX MPUHIIUIIOB U METOJIOB
WCCIICIOBAHMS TSl PEILICHUS
poeCCHOHANIbHBIX 3aaY.

OIIK-5. Criocoben pa3pabaThsiBaTh U
MOACPHU3UPOBATH IMTPOrpaMMHOC U
amnmapaTHoe oO0ecrieueHne
UH(QOPMAIMOHHBIX ¥ aBTOMaTH3UPOBAHHBIX
cHCTEM

OIIK-5.1.

3HaTh: COBpEMEHHOE TPOTrPaMMHOE U
anmnapaTHoe oOecriedeHue
MH(QOPMALIMOHHBIX 1 aBTOMAaTU3UPOBaHHBIX
CHCTEM.

OIIK-5.2.

YMeTb: MOJIEpHU3UPOBATH IPOrPAMMHOE U
anmnapaTtHoe obecrieueHue
UH(QOPMALMOHHBIX 1 aBTOMAaTU3UPOBaHHbIX
CHCTEM JIJIs pelieHust MPOo(hecCHOHATBHBIX
3ajau.

OIIK-5.3.

Nmetp HaBBIKH: pa3pabOTKU MPOrPaMMHOTO
Y anmapaTHoro o0ecrnedeHus
MH(OPMALIMOHHBIX U aBTOMAaTU3UPOBAHHBIX
CHCTEM JJIsl peleH sl Tpo(ecCHOHAIBHBIX




3ajgad.

OIIK-6. CiocobeH ucnoap30BaTh METOIBI U
CpEeIICTBA CHCTEMHOMN WH)KEHEPHUH B 00JIaCTH
MOJIy4CHHA, IEp€aain, XpaHCHUAA,
nepepadOTKU U TIPEACTABICHHS
nH(}OpMAITUU TTOCPEICTBOM
UH(QOPMAIMOHHBIX TEXHOJIOTUH

OIIK-6.1.

3HaTh: OCHOBHBIE MOJOXKEHHSI CHCTEMHOM
WH)XEHEPUH B 00JIaCTH TOTy4YeHUS,
nepeaavn, XpaHeHus, mepepadoTKu U
npeCTaBICHU HH(DOPMALIUU TTOCPEACTBOM
WH(POPMAITMOHHBIX TEXHOJIOTHA.

OIIK-6.2.

YMeTh: IPUMEHSTh METOJIBI U CPEJICTBA
CHUCTEMHOM MH)XEHEpUU B 001acTH
MOJTyYeHUs, TIepeIau, XpaHCHHSI,
nepepaboTKH U MPEICTaBICHUS
nH()OpMAIUU TTOCPEICTBOM
MH(GOPMAIIMOHHBIX TEXHOJIOTHI.

OIIK-6.3.

HMeTp HaBBIKM: MPUMEHEHHS] METOAOB U
CPEeICTB CUCTEMHOW MH)KEHEPUH B 00J1aCTH
MONTy4eHUsl, TIepeaun, XpaHeHHS,
nepepaboTKU U TPECTaBICHUS
UH(OPMALIUH TOCPEICTBOM
WHGOPMAITMOHHBIX TEXHOJIOTHIA.

OIIK-7. CiocobeH pa3pabaTeiBaTh U
NPUMEHSITh MAaTEMaTHYECKUE MOICITH
TPOIIECCOB U OOBEKTOB NPU PEIICHUH 3a/1a4
aHaJIM3a U CUHTE3a pacIpeleIeHHbBIX
WH(POPMAITMOHHBIX CUCTEM U CUCTEM
MOJIICPXKKY IPUHSATHUS PEIICHUN

OIIK-7.1.

3HaTh: IPUHLIMIBI IOCTPOCHUS
MaTEeMaTUYECKUX MOJEJIEH MPOIECCOB U
00BEKTOB TPHU PEIICHUH 3a/1a4 aHAIN3a U
CUHTE3a paclpeIeIeHHbIX
MH(POPMAIIMOHHBIX CUCTEM U CUCTEM
MOJJICPKKU ITPUHATHUS PEILICHUM.
OIIK-7.2.

YMeTb: pa3pabaThiBaTh U TPUMEHSTH
MaTeMaTUYECKHE MOJIEIN POLECCOB U
00BEKTOB MpH PELICHUH 33/1a4 aHallu3a U
CUHTE3a pacIpeesIeHHbIX
UH(GOPMAITMOHHBIX CUCTEM M CUCTEM
NOJAJICPKKU IPUHATHUS PEILICHUM.
OIIK-7.3.

MmeTs HABBIKU: MOCTPOCHUA
MaTeMaTUYECKU MOJIEIEeN JUIsl pean3aluu
YCIICIIHOTO (PYHKIITMOHUPOBAHHS
pacrpeneneHHbIX HH)OPMAITHOHHBIX
CUCTEM U CUCTEM IMOAACPIKKHU ITPUHATUSA
peneHui.

OIIK-8. CiocobeH ocyIIecTBISATh
a¢deKTUBHOE YIIpaBJICHHUE Pa3pabOTKON
IIPOTPaMMHBIX CPEICTB U IIPOCKTOB

OIIK-8.1.

3HaTh: METO10JI0THH 3()(HEKTUBHOTO
yTpaBieHUs pa3pabOTKOI MPOrpaMMHBIX
CPE/ICTB U IPOEKTOB.

OIIK-8.2.

VYMeTh: MIaHUPOBATH KOMIUIEKC padoT 110
pa3paboTKe NpOrpaMMHBIX CPEJCTB U




IIPOEKTOB.

OIIK-8.3.

NMeTp HaBBIKHM: pa3paOOTKH MPOrPaMMHBIX
CPEJCTB U POEKTOB B KOMAHJIE.

Kox m nammenoBanme mpodeccuoHansHol | Kom v HamMmeHoBaHMe — HMHAMKATOpa
KOMITETCHIINN JOCTIDKEHHSI npodeCCHOHATHLHON
KOMITETCHIIUU
[IK-1. Cnocoben  paspabateiBath  u | [IK-1.1.
UCCIIEIOBATh MOJIeTTN O0OBEKTOB | 3HATH: METO/I0JIOTUU WCCIICIOBAHMUS
npodecCHOHATBHOM NEeSITeIIbHOCTH, | MOJINIe  OOBEKTOB  MPOGECCHOHATBLHON
npeiiaraTh M aJanTHPOBAaTh METOJIWKH, | ACATEIbHOCTH, OLIEHKHU Ka4yecTBa
OTIpeNeNsTh Ka4eCTBO NPOBOJUMBIX | TPOBOJUMBIX HCCIICIOBAHUIA.
HCCIENOBaHUM, coCTaBiIaATh oTdeThl o | [IK-1.2.
npoJiellaHHol paboTe, 0030pbI, TOTOBUTH | YMETH: aJlaliTHPOBATh METO/IMKH,
myOJIMKaIuK OTIpeNeNATh Ka4eCcTBO POBOIUMBIX
UCCIICIOBAaHUM, COCTaBJIATH  OTYETHl O
pojeIlaHHOM paboTe.
[1K-1.3.
ViMeTp HaBBIKUA: HCCIENOBaHMUSA MOJENICH
00BEKTOB npogeCcCuoHAIbHON
NeSITeIbHOCTH, COCTaBJICHHUS OTYETOB U
0030pOB.
[IK-2. Cnocoben pa3pabateiBath, BBOaUTH B | [1K-2.1.
JeCcTBUE M OOCTYXXMBaTh 0a3bl JAHHBIX; | 3HATH: COBPEMCHHBIC TEXHOJIOTHH
JIOTIOJTHST, MOIU(PHUIIMPOBATH U | aIMUHUCTPHpPOBaHUS  0a3  JaHHBIX U
COBEPILIEHCTBOBATh 0a3bl JIaHHBIX M JPYTUE | XPAHWIHI HH)OPMAIIHH.
XpaHUIUIIA HH)OpMaITH [1K-2.2.
YMeTs: pa3pabaTbIBaTh KOMILIIEKC
MEpPOTPUATHIA o 00CITy>KUBalo,
MOJTU(HUKAIIMA U COBEPIICHCTBOBAHUIO 0a3
JTAHHBIX.
[1K-2.3

Bnaners: mpuemamu agMUHUCTPUPOBAHUS
0a3 JaHHBIX U XPAHWIUIT HHPOPMAIIUH.

[TIK-3. Cnocoben pacnpenensTe 3a7aHus 1o
BBIMIOJTHEHUIO Pa3pabOTKU MPOrpaMMHOTO
obecrnieueHusI, OCYIIECTBIISTh ob1ee
PYKOBOACTBO W KOHTPOIb BBHITOJHEHHUS
3aJaHui

[TK-3.1.

3HaTh: MPaKTUKHU MIPOrPaMMHOI
WHXEHEPHH.

[1K-3.2.

YmerTs: pacnpenenarb 3a1aHus,
OCYIIECTBIISITh  OOlllee  PYKOBOJCTBO H

KOHTPOJIb 110 BBITIOJHCHHUIO Pa3pa0dOTKH
POTPaMMHOTO 00eCTICUeHHUS.

I1K-3.3

HNmeTn HAaBBIKHU: yIpaBJICHUS o
BBITIOJTHCHHIO pa3pabOTKA TPOrPaMMHOTO
obecrneyeHus..

TIK-4. CmocobeH cocTaBUTH OOIIMH ILIaH
TECTHUPOBAHUS C031aBaeEMOr0
IPOrPaMMHOTO OOCCIICUeHUS U CICAUTh 3a
€ro BBIINOJIHEHHEM

[1K-4.1.

3HaTh: TEXHOJIOTHH TECTUPOBAHUS
MIPOrPaMMHOTO 00€CTICUCHUS.

[1K-4.2.

YMeTh: pa3pabaThiBaTh IJIaH TECTUPOBAHUS




CO3/1aBa€MOT0 MPOTPaMMHOTO O0eCIIeUeHuUs
U CIIEJIUTH 32 €T0 BBIITOJIHEHUEM.

[1K-4.3
Bnaners:  MerogukamMu  TECTHPOBAaHUS
IIPOrpaMMHOTO 00€CIICUCHHSI.
[1K-5. Cnocoben ONPEACIISITh u | [IK-5.1.
BeIpabaThiBaTh TpeOoBaHMA K WHTEpdeiicy | 3HaTh: TEXHOJIOTHIO pa3paboTKu
CO3/1aBa€MOI0 IMPOrpaMMHOI0 MPOJYKTA, | IPOrPaMMHBIX UHTEP(EHCOB.
JIUYHO y4acTBOBATh B co3nanuu | [1K-5.2.
uHTepdeiica VYMeTb: onpeaensTb U BblpabaThIBaTh
TpeboBaHUs K HMHTEp(deicy MporpaMMHOTO
HPOJYKTA.
I1K-5.3
VMeTh HaBBIKM: CO3/1aHUS NPOrPAMMHOIO
uHTepderica.
I1K-6. Crniocoben TECTUPOBATh u | I11K-6.1.
OpraHU30BBIBATH TECTUpOBaHUE | 3HATh: NPUHIUIBI SPTOHOMHKH, CpPEICTBA
uHTepdeiica, oTrOMpaTh U BHOCHUTH | pa3pabOTKH 3PrOHOMHUYHBIX HPOTPAMMHBIX

U3MEHEHUs1 B UHTEpdeic Mo 3aMedaHusiMm
NOTpEOUTENs,  OLEHHBATH  J3PTOHOMHUKY
uHTEpdeiica B 1eI0M

UHTEp(DENCOB.
I1K-6.2.
YMmers: MI0JIb30BaThCS CUCTEMaMHU

pa3pabOTKU 3PrOHOMUYECKUX CHCTEM.
[1K-6.3

Branets: METOIaMU OLICHKH
OPrOHOMUYHOCTH HHTEpdEiica B IETIOM.

IIK-7. CnocobeH omnpenensats CTIPYyKTypy
ceTu u HOTOKH uHpOpManuy,
yCTaHaBIMBaThb U PYKOBOJIUTH YCTaHOBKOIi
CETEeBOr0 MPOrpaMMHOT0 00ECIICUEHHUS

ITK-7.1.

3HaTh: apXHUTEKTYPHI, MIPOTPaMMHBIE
CpE/ICTBa CETEBOr0 00ECIICUCHHSI.

[1K-7.2.

YMeTb: oOmpenensiTb CTPYKTYpY CEeTH U
MOTOKHM MH(pOpMaIHH, pa3padbaTeiBaTh IUIAH
YCTaHOBKH CEeTEeBOTO IPOrPaMMHOTO
o0ecreyeHusl.

I1K-7.3

NMeTs HaBBIKH: YCTaHOBKHU U PYKOBOACTBa
CCTCBOI'0 IMIpOrpaMMHOro obecrneyeHus..

ITK-8. Crniocoben obecrieunBaTh
OecriepeboiiHy0 paboTy ceTH, CO37aBaTh
HCOOXOIMMOE pE3epPBHUPOBAHHUE CETEH U

UH(POKOMMYHUKAIHH, BHOCUTb
OpEUIOKEHUsT [0  UX  Pa3BUTHIO U
COBEPLIECHCTBOBAHUIO

ITK-8.1.
3HaTh: CyLIECTBYIOLIUE CPEICTBA KOHTPOJIS

MIPOU3BOAUTEILHOCTH, IMOKa3aTelIn
MIPOU3BOAUTENILHOCTH, HOPMaTHUBHOE
obecrnieueHue MH(POKOMMYHUKALIMOHHBIX
ceTel.

I1K-8.2.

YMeTh:  BBIOMpAaTH U TOJH30BATHCS
cpencTBamMu KOHTPOJIS,
aIMUHUCTPUPOBAHUS
MH(GOKOMMYHUKALIMOHHBIX ceren 5

croco0amMu UX COBEPIIICHCTBOBAHUSI.
I1K-8.3

ViMeTh HaBBIKK: pa3pabOTKU M OTIAJKU
CHCTEMHOT0 IPOrPaMMHOTO 00eCIICUCHHUSI.

I1K-9. CnocobGeH pa30oupaThCsi B paboTe

ITK-9.1.




CUCTEMHOTO TPOTPAMMHOTO oOecredyeHus], | 3HaTh: MNPUHIUNBI (YHKIIMOHUPOBAHUS U
JOTIUCHIBaTh ()parMeHThl M MPOU3BOJUTH | OTIAQJAKHM  CHUCTEMHOTO  MPOTPaMMHOIO
OTJIagKy  CHCTEMHOIO  IPOrPAaMMHOTO | OOECIIeYEeHHSI.

obecrnieueHus [1K-9.2.

YMeTh: BBIMONHITH OTJIAJKY CHCTEMHOTO
MIPOTrPaMMHOTO 00€CTICUeHUS.

I1K-9.3

Bnanets: MeTOoaMH1 OLICHKH
HPrOHOMUYHOCTU TEXHHUECKUX CHUCTEM.
I1K-10. Cnocob6en BeimoaHATh Aopadotky u | [1IK-10.1.

pa3BUTHE  CHUCTEMHOTO  NPOTPaMMHOrO | 3HAaTh:  ApPXUTEKTypy M  KOMIIOHEHTHI
obecrnieueHus, UHTETpalio qacTel | CUCTEMHOIO MPOrPaAMMHOT0 0OECIICUEHUSI.
CHCTEMHOT'0 IPOTPaMMHOTO 00eCTIeueHHS I1K-10.2.

YMeTh: BBINONHATH AOPAaOOTKY U Pa3BUTHE
CHCTEMHOT'0 IPOTPAMMHOTO 00ECTICYCHHUS.
I1K-10.3

ViMeTh HaBBIKM: HMHTETPAllMd KOMIIOHCHT
CHUCTEMHOI'0 IPOrpaMMHOT0 0OecreyeHHsl.

Suame:

- MIPUHIIMITBI B TTOPSIOK ITOCTAHOBKU M (POPMYJIMPOBAHUS 33a7ad HAYYHBIX HCCIICOBAHUI
Ha OCHOBE Pe3yJIbTaTOB MOUCKa, 00pabOTKHU U aHATN3a HAYYHO-TEXHUYECKON HH(opMaIumy;

- METOIBI MaTEMAaTHIECKOTO MO/ICJIMPOBAHUS, OIITHMM3ALINH 00BEKTOB
npodeCCUOHATTBHON AeATEIbHOCTH;

- METOJBI W TIOAXOIBI K IMPOSKTUPOBAHHIO HH()OPMAIMOHHBIX CHUCTEM, 0a3 JaHHBIX WU
3HaHUI 00BEKTOB MPO(ECCHOHATLHON AESITEeNbHOCTH;

- METOABl HWCKYCCTBEHHOI'O WHTEIUICKTa JUIS PEIICHHWS 33734  IPOTHO3UPOBAHMS,
ONITUMU3AIIMU U YIIPABICHUS 00BEKTOB MPOPECCHOHATBHOMN IeATENLHOCTH;

- IPaBWJIa M MOPSIOK MOJTOTOBKH HAYYHO-TEXHHUYECKUX OTYCTOB, AaHATUTUICCKAX 0030pOB
U CIIPaBOK, TPeOOBaHUS K MPEACTABICHUIO PE3yJIbTATOB MPOBEICHHOTO HWCCIEAOBAHUS B BHIIE
HAYYHOT'O OTYeTa, CTAThU WU JIOKJIAJIa;

- IPUEMBI 3aIUTHI HHTEIJICKTYaIbHON COOCTBEHHOCTH.

Ymemn:

- paspabaThiBaTh HOBBIE TEXHUYECKHE M TEXHOJOTMUECKHE PEIICHUS Ha OCHOBE
pE3yJIbTaTOB HAYYHBIX MCCIIEI0BAHUM;

- co3maBaTh MaTeMAaTUYECKHUE MOJIEM OMNHCAaHUA OOBEKTOB MPO(EeCCHOHATHLHOM
eI TEIbHOCTH;

- UCTIOJIh30BaTh YHUBEPCATHHOE W CHEIHATIM3UPOBAHHOE MPOTPAMMHOE 00eCTIeYeHHE s
peleHus 3a/1a4 MOJISIIUPOBAHUS, TPOSKTUPOBAHUS OOBEKTOB MPOGECCHOHATBFHOMN IeSTEILHOCTH;

- pa3pabaThIBaTh MPOrPaMMBbI U BBITIOJIHATh HAYYHBIC HCCIIEIOBaHMUs, 00pabOTKy M aHAIIN3
UX Pe3yibTaToB, ((OPMYITUPOBATH BHIBOIBI U PEKOMEHIAIINH.

Brnaoems:

- METOJaMH MaTeMaTHYEeCKOTO MOJCIUPOBaHHUs, MH(POPMAIMOHHOTO MOJCIUPOBAHUS H
WCKYCCTBEHHOTO MHTEIJICKTA M HABBIKAMH UX HCIIOJL30BAHMS TIPU PEIICHUH MPO(ECCHOHATEHBIX
3aj1a4;

- METOAOJIOTHEH W METOAWKOW aHauu3a, CHHTe3a W HWH()OPMAIMOHHOTO OO0CCIICYCHUS
MPOIIECCOB OOECTICUCHUsT KauecTBa, XWMHYECKOW TPOAYKIIMA C TPUMEHEHHEM MpoOIeMHO-
OPHUEHTUPOBAHHBIX METOJIOB;

- HaBbIKaMH pPaOOTBI B KOJUICKTHUBE, TUIAHUPOBAHUS W OPTraHMU3AIMH KOJUICKTHBHBIX
Hay4HBIX UCCJIEIOBAHMIA;



- CIIOCOOHOCTBIO pelIaTh TOCTaBJICHHBIC 3a7ayl, WCIONB3ysl YMEHHS M HaBBIKH B
OpraHu3allK HayYHO-UCCIIeI0BaTeIbCKIX PadoT.

3 Kpartkoe coaep:kaHue rocylapcTBeHHOH HMTOrOBOi aTTecTALMU: BHINOJHEHHUS W
3alIMThI BBITYCKHOI KBATH(QUKAIMOHHONH padoThI

locynapctBenHast uTOroBas aTrTeCTallMs: BBINOJHEHUS W 3alIUTHl  BBIMYCKHOMN
KBaJTM(PUKAIIMOHHOHN pabOTH MPOXOAUT B 4 cemecTpe Ha 0a3e 3HAHMIA, TOTYYSHHBIX CTYICHTAMH
npu usydeHun aucuuiviniH HanpasiaeHus 09.04.02. «UndopmMannoHHbIEe CHCTEeMbl U
TEXHOJIOTHH».

['ocymapcTBeHHass WMTOroBas aTTECTALMA: BBINOJHEHUS W 3alIUTHl  BBIITYCKHON
KBAJTM(PHUKALIMOHHOHN pabOThI MPOBOAUTCS TOCYAAPCTBEHHON SK3aMEHAIIMOHHON KOMUCCHEN.

KoHTposib ypoBHS c(HOPMUPOBAHHOCTH KOMIETEHLUI oOyuaromuxcs, MpHOOpEeTEeHHBIX
npu ocsoeHun  OOII, ocymecTBisgercs IyTeM TNPOBEACHHUS  3aAIUUTHI  BBITYCKHOU
kBanuukannoHHoit padotsl (BKP) n npucBoenus kBanudukamum «MarucTpy.

4 OO0beM TroCyIapCTBEHHOW MTOrOBOl ATTECTALMHU: BBINMOJHEHUS] M 3alUTHI
BBINIYCKHOI KBATU(UKALMOHHOH padoThI

[Iporpamma oTHOCHTCS K 6a30BOi yacTn y4eOHOTO IuIaHa, K 0510ky 3 «l ocynapcTBeHHas
utorosas atrectauus» (b3.01) u paccuntana Ha cocpeJOTOUEHHOE POXOXKACHUE B 4 cemecTpe
(2 xypc) oOyuenust B o0veme 324 u (9 3ET). [Iporpamma npeamnosaraer, 4ro o0yvarouiuecs
UMEIOT TEOPETHUYECKYI0 M MPAaKTUYECKYIO MOATOTOBKY B 00JIacTH MH(OPMALMOHHBIX CHCTEM H
TEXHOJIOTHH.

B
. B akagem.
Bunsl yueOHoii paboThI 3aYETHBIX
qacax
eAMHULIAX
Oo6man Tpynoemkoctb I'MA 1o yueoHomMy 1J1any 9 324
KontakTHasi paboTa — ayINTOPHbIE 3aHATHSA: - -
CamocrositesqbHasi padora (CP): 9 324
KonTtakTHasi paboTa — HTOrOBast aTTECTAIHS 9 0,67
Brinonnenue, Hanucanue u odhopmierne BKP 323,33
Bua koHTpoOJISi: 3amuTa BKP
B
. B akagem.
Bunet yueOHoi paboTh 3a4EeTHBIX
yacax
eAMHULIAX
Oo6mas tpynoemkoctb 'MA no yueoHomy miany 9 243
KontakTHasi paboTa — ayINTOPHbIE 3aHATHSA: - -
CamocrositesqbHasi padora (CP): 9 243
KonTakTHas paboTa — HTOTOBasi aTTECTAIUS 9 0,3
Brimonaenne, Hancanne u ohopmiierre BKP 2427
Bua koHTpOJISI: 3amuTa BKP

5.6 ®akyabTaTUBBI

AHHOTanus padoyeil NPOrpaMMbl AU CHUIITTHHBI
«Pa3paboTka KOMIBLIOTEPHBIX MojIejell TexHoaoruueckux cucrem» (OT.B.01)
1 Ileap IMCHUMIUIMHBI — YCBOEHUE OCHOBHBIX IPUHLHUIIOB KOMIIBIOTEPHOTO
MOJICJIUPOBAHUS W TPOEKTUPOBAHUSI XUMHKO-TexHosorndeckux cucreMm (XTC), oBmageHue
WHCTPYMEHTAJIHBIMU CPEACTBAMHU KOMITBIOTEPHOT'O MOJEIHUPOBAHUS CUCTEM.



2 B pe3yabraTe H3yYeHHs JUCHHMIUIMHBI OOydawmIuiics 1O mporpamMme
MarucTpaTyphbl 10JKeH:
Obnadams CIeIyIOMUMHA KOMIICTCHIIMSMU:

Kon n naumeHoBaHre UHIUKATOPA

Kon n nanmenosanne YK
noctmxenus YK

YK-1.1.

3HaTh: METOAbI CHUCTEMHOT'O 1
KPUTHYCCKOI'O aHajIn3a; MECTOJUKHA
pa3paboTKH CTpaTeTuu JeHCTBUN IS
BBISIBIICHHS U PEIICHUS TIPOOIIEMHOM

CUTyaLH.
YK-1.2.

YK-1. Cniocoben OCYILIECTBIIATh | YMETh: IPUMEHATH METOABI CUCTEMHOI'O

KPUTUYECKUN aHanu3 npoOJEeMHBIX | OJIX0/1a U KPUTHUECKOTO aHAJIN3a

CUTyalluii Ha OCHOBE CHCTEMHOTO IMOJAX0Ja, | MPOOJIEMHBIX CUTYAIHii; pa3pabaTbiBaTh

BbIpabaThIBaTh CTPATETHIO JEHCTBUI CTPATETUIO NEUCTBUM, IPUHUMATD
KOHKPETHBIE PELICHUs IS €€ pealln3aluu.
VK-1.3.

Brnagers: Meromonorued CHUCTEMHOIO U
KPUTHUYIECKOTO aHanu3a  MPOOJIEMHBIX
CUTyaIMii; METOJUKAMH TTOCTAaHOBKU IIEJIH,
onpesieNieHUs] CIOCOOOB €€ JIOCTHXKEHUS,
pa3pabOTKH CTPATETUH ISHCTBHA.

KOI[ U HaAMMCHOBAHUC HpOCI)CCCHOHaHLHOﬁ KOI[ n HanMCHOBAaHUC HHIAUKaTOpa

KOMTICTCHITHH JOCTIKEHHSI npodeCCHOHATBHON
KOMIETSHIINH

[IK-1.  Cnocoben  paspabateiBath ¥ | [IK-1.1.

UCCIIeI0BaTh MOJIeNTU 00BEKTOB | 3HATh: METO/10JIOTUU UCCIIEI0BAHMS
npogeccuoHaIbHON JIESITENIbHOCTH, | MOZleJiel  OOBEKTOB  NMpO(eCcCHOHAIbHON
npepiaraTh M aganTHpPOBaTh METOAMKH, | AEITEIHHOCTH, OILICHKH KauecTBa
OTIpeNIeNATh Ka4eCTBO MPOBOJUMBIX | TPOBOJUMBIX HCCIICIOBAHUIA.
HCCIeAOBaHUM, cocTaBisaTh oTyeTrel o | [IK-1.2.

npojieaHHOW paboTe, 0030pbI, TOTOBUTH | YMETh: aJanTHpPOBAThH METO/IUKH,
myOIMKaIIH OTIpe/IeIATh KaueCcTBO MPOBOAMMBIX

HUCCIICIOBAHNWH, COCTaBIATH OTYETHI O
IpojielaHHoN padore.

[1K-1.3.
ViMeTb HaBBIKM: HCCIEIOBaHUSA MoOJeNeH
00BEKTOB npodeccnoHanbHOM
NeSITeIbHOCTH, COCTABJICHHUS OTYETOB U
0030pOB.

3nams:

- COCTaB, CTPYKTYpY, NPUHLUIBI peaan3alui U GyHKIMOHUPOBAHUS MH(OPMAIIMOHHBIX
TEXHOJIOTHM, HCIONb3yeMbIX HPHU CO3JaHUU HH(GOPMALMOHHBIX CUCTEM, HHCTPYMEHTAJIbHbBIE
cpeacTBa MHPOPMAITMOHHBIX TEXHOJIOTHUA;

- APXUTEKTYPY COBPEMEHHBIX MOJECIHMPYIOIINX MPOrPaMM;

- OCHOBBI MOJICIIUPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX IIPOLIECCOB U CUCTEM;

- OCHOBHBIE JTambl KOMIIBIOTEPHOrO MojaenupoBaHusi M npoektupoBanus XTC B
coBpeMeHHbIX [IMII.



Ymemy:

- MHCTaJUIUpOBaTh, TECTUPOBATh W  MCIOJIB30BaTh IPOTrPAMMHBIE KOMIIOHEHTBI
MH(GOPMALIMOHHBIX CHUCTEM;

- CO3J1aBaTh ¥ OTJIAKUBATh CLIECHAPUU UCCIIEOBAHUS CUCTEM;

- paboTaTh C KypHalIaMH;

- OCYILECTBIISATh MOHUTOPHUHT U aHANIU3 paboThl cMoenupoBaHHbIX XTC B cTaTHUECKOM
U IUHAMHUYECKOM pEXKHUMaX;

- YOpaBJATh paboTOM CMOJICIMPOBAHHBIX XUMUKO-TeXHONOTnYeckux mnpoueccos (XTII) u
XTC B cTaTU4ECKOM M IMHAMHYECKOM PEXKUMAX;

- IPOBOJUTH NPEANPOEKTHBIE U IPOEKTHBIE pacuéTsl XTC;

- HacTpauBaTh MPOILIEeCC 3arpy3Ku UHPOpPMALUU B CUCTEMY;

- HaCTpauBaTh U MOJIEPKUBATh PaOOTOCTIOCOOHOCTh CMOJICIIMPOBAHHBIX CUCTEM;

- HaXOJIUTh UHPOPMAIMIO B JOKYMEHTAIIMM COBPEMEHHBIX MOJIECTUPYIOUINX MPOrPaMM.

Bnaoemy:

- HHCTPYMEHTAJIbHBIMU Cpe/ICTBaMH 00paboTKH HH(pOpMAIIHH;
- COBPEMEHHBIMU MaKeTaMH MOJEIUPYIOIIUX IPOTPAMM;

- cpeacTBaMHM aHanusa u ynpasieHus XTC;

- rpaUUecKUMHU CpeslaMu;

- PEAAKTOPOM COOTBETCTBYIOIIMX IPOIPAMMHBIX IPUTIOKEHUI.

3 KpaTkoe coaep:kaHue JUCHUNIIHHBI

Pazoen 1. Ocnogvl kommnvromepnozo mooenuposanus 6 IIMII u modenuposanue
gcnomozamenvHo2o 0bopyoosanus XTI1

1.1. TlpmHnmmser xomneroTepHoro wmonenupoBanuss XTII. Ilaketsl Mopenupyronmx
nporpaMM. OCHOBHBIE MOHATUS KOMIIBIOTEPHOTO MOJEIMPOBAHUS XMMHUYECKHUX IPOU3BOJICTB.
[IpyHIMIIBI ~ KOMMBIOTEPHOTO  MOJIEIMPOBAHUS  XMMHUKO-TEXHOJIOTUYECKUX  MPOIIECCOB.
[Toctpoenne moaeneit. UneHTuukanys MaTeMaTH4ecKoro OMUCaHUs U ONTUMHU3AIUS XUMHUKO-
TEXHOJOTHUecKUX mpoueccos. [TakeTsl Mopenupytonux nporpamMm. O630p coBpemennbix [IMII.
WmxenepHeie nporpaMmmubie poaykTel AspenTech. 3HaKOMCTBO ¢ pOrpaMMHBIM KOMILIEKCOM
AO «Xonesemn» UNISIM DESIGN.

1.2. Monenupoanue XTII B cramoHapHOM peskuMe

MopenvupoBanue B cranpoHapHoM pexkume. OcHoBbl pabotel B makere UNISIM
DESIGN. Cxemnas apxurekrypa. TepmoamHamuueckue pacuérsl. OTambl KOMIIBIOTEPHOTO
MozaemmpoBanusa XTC: mocnmenoBaTebHOCTh (OPMHUPOBAHUS 3aJaHUS M €ro pacué€T, BBHIOOP
XUMHUYECKUX KOMIIOHEHTOB, THUIIOTETUYECKHME KOMIIOHEHTBI, 3aJaHME I1aKeTa CBOMCTB,
TEPMOJUHAMHUYECKOI0 IaKeTa, BbIOOp €IMHUI] M3MEpPEHHUs, 3a/JaHue MOTOKOB U OTAENbHBIX
XMUMHUKO-TEXHOJIOTHYECKUX onepaiuid. [loToku(mMarepuaabHble U SHEPreTHYECKUE), pa3InyHbIe
crocoObl ux 3amaHus. KOMMOHEHTHI, cmocoObl UX 3agaHusi, (GopMHpOBaHHE CIIHCKa
KOMIIOHEHTOB.

1.3. KommproTepHOE MOAECINPOBAHUE POCTHIX THAPABIMYECKUX CHCTEM

MaremaTHueckue MOJAEIHN JBHKEHUS KHUAKOCTH B IPOCTBIX TMAPABINYECKUX CHUCTEMaX.
TpyOsl. I'mapaBnuueckue W TEIJIOBBIE pacyEThl TPYOOIIPOBOMOB: BHIOOP METOJa pacuéra s
MHOTro(ha3HOM cpenbl; TpyOOIpOBOJIBI B IPyHTE, Ha BO3/IyXe, B BOJIE; Pa3BETBIEHHBIC CXEMBbI
TpyOOINpPOBOJOB; pacyéT TpyOONpPOBOAA COBMECTHO CO CKBaXKMHOM; 0Opa3oBaHUE T'HIPATOB B
TpyOOIpoOBOJaxX M €ro MHruOUpoBaHMUE; MOJENIN pacuéTa ruaparoodpasoBanus. KommberotepHoe
MOJIETUPOBAHUE JIOTIOJHUTEIBLHOTO OOOPYJOBAaHMS: CMECUTENb, BETBUTENb, KJIamaH, KiamaH
copoca. I'paduueckuit pexxum — PFD. Pabouass Terpaap. Jluneiika menro. IlakeT CBOICTB.
['unoreTnyeckre KOMIOHEHTH. MeTo bl pacueTa CBOKCTB. JlucneTdep HE(QTIHBIX CMECEi.

1.4. KoMnproTepHOE MOIETUPOBAHUE MPOLIECCOB TEILIONEPEAAUN

MatemaTtuyeckue MOJENU CTallMOHAPHBIX PEKHMMOB TEIUIONepeadyd B MOBEPXHOCTHBIX



TeruiooOMeHHuKax. TermnooOMeHHOe 000pyIOBaHUE: BO3AYIIHBINA XOIOIMIBHUK, XOIOIUTHHUK/
HarpeBaTellb, JBYXIMOTOYHBIA TEIJIOOOMEHHUK, TI€4b, MHOTOIOTOYHBIN TETIOOOMEHHUK.
CpenctBa aHanM3a CXeM: aHANU3 MOTOKA, OMEpalliy, HABUTATOP pacuéra, HABUTaTOp OOBEKTOB,
HAaBHUTaTOp TIEPEMEHHBIX, KHHUTA JaHHBIX, OKHA CTaTyca OOBEKTa W TPACCUPOBKHU, YTHUIIHTHI.
Y TUIATEL.

1.5. KommproTepHOe MOIeTMpOBaHUE 000PYI0BAHUS SISl HK3MEHEHUS JTaBIICHUS

O6opynoBaHue a7 W3MEHEHHUS NABJICHHS: IIEHTPOOEKHBIH KOMIIpECCOp, MOPIIHEBOM
KOMITPECCcop, HacoC. YTpaBlieHHE BBIBOJIOM JaHHbBIX. Onepanus [logcxema.

Pa3zoen 2. Mooenuposanue npoyeccos pazoenenus eeuyecms

2.1. KomnploTepHOE MOJEIUPOBAHUE IIPOLIECCOB BBIACIEHUS TBEPABIX YacTULl W3
MIOTOKOB Ta30B M KUIKOCTEH

Otnenenne TBEpABIX YacTHULl M3 IOTOKOB Tra3oB M XUAKOCTEH: IPOCTOM cemapaTtop
TBEPABIX YaCTUI, LUKIOH, THAPOLMKIOH, OapabaHHBIA BaKyyMHbIN (QUIBTP, pyKaBHBIA QUIBTP.
Jlorudeckue omeparuu: moadop, 6anaHc (MOJBHBIN, TETIOBOM, MAacCOBBIM U OOIIW), pPELHUKI,
yCTaBKa, 3JIEKTPOHHAas TabIuIa.

2.2. KomnbroTepHOe MOJEIUpPOBAaHHUE ONEpalMidi pas3/ieleHusi ra3000pa3HbIX U KHUIKUX
BEILIECTB

MaremaTnueckue MOJENM MPOLECCOB pa3zelieHus . MaremaTudeckas MOJEb Mpoliecca
HENpephIBHOW MHOTOKOMIIOHEHTHOW peKTU(UKALUK B TapeibyaTol KoJoHHE. MonenupoBaHue
orepauuil pasaeneHus ra3o00pa3HbIX U KUAKUX BEILECTB: cenapaTop, TpEéxdasHblil cemnaparop,
XpaHWIHILE, YIPOUIEHHAS] KOJIOHHA, TOKOMITOHEHTHBIH 1€IUTENb.

2.3. KoMnbploTepHOE MOJIETUPOBAHNE PEKTU(DHUKAIIMOHHBIX KOJIOHH

Matematuyeckasi MOJEINb Mpoliecca HEMPEePbIBHON MHOTOKOMIIOHEHTHOM PEKTH(PUKAIIIN
B HacaJOYHOH KOJIOHHE. MaTemaTndeckast MO/Ieib MPOLecca MHOTOKOMIIOHEHTHOH abcopOuuu B
HacaJ0YHON KOoJIOHHE. MoenupoBaHue PeKTU(DHUKAITMOHHBIX KOJIOHH, OCOOEHHOCTH TOICXEMBI
KOJIOHHBI, TpEX(a3Hble KOJOHHBI, OOHapyXeHHWe Hanuuusg TpEX a3, HayalbHbIE OLICHKH,
MHCTAJUISIMS KOJIOHHBI, MYJBT KOJOHHBI, THMbI Cleuu(UKaMi, JONOJHUTEIbHbIE ONeparun
(xoHAeHcaTop, pedoiliep, TapeabyaTas CEKIHs, BETBUTENb), PaCYET KOJOHHBI, aHAIN3 MPUYUH
HECXOJIMMOCTH pacuéra, CoCOObl YCKOPEHUS CXOIUMOCTH pacuéra.

Paszoen 3. Moodenuposanue xumuyeckux peakmopos u uccied08aHue pexicumos pabomol
XTC

3.1. MonenupoBaHue TUHAMUYECKUX pexXxUMOB paboTsl XTC

OcHoBbl paszpabotku ACY. JluHaMu4eckue 3BEHbS. BpeMeHHBIE XapaKTePUCTHKH.
YacToTHBIE XapaKTEpPUCTHUKH. YCTOMYMBOCTh JIMHEHWHBIX aABTOMATHU3MPOBAHHBIX CHUCTEM
yOpaBieHus. ABTOMaTH3alKs TUTIOBBIX TEXHOJIOTHYECKUX MpoueccoB. Onepanus Perynsarop.

3.2. KoMnplOTepHOE MOIETMPOBAHUE XUMHYECKUX PEAKTOPOB

Marematuueckre MOJIEIN XUMHUECKUX MPEBpalIeHU B peakTopax. PeakTopsl: peakrop
WJICATHFHOTO CMEIICHHS, KOHBEPCHOHHBIM pPEaKTOp, PaBHOBECHBIM peakTop, peaktop ['mbOca,
peakTop HuIealbHOrO BbITECHEHHUA. Jlucmeruep peakuuii, 3aJaHue XHUMHYECKUX PEaKlui,
WHCTAJUTSIIS HAOOPOB PEAKITUH.

3.3. Unentuduxarms u ontummsanms XTII

Unentuduxamus u ontumuszanus XTII. Ontumuzatop, HCMIONIb30BaHHE BCTPOCHHOM
MPOrpaMMbl ONITUMU3AIMU TI0 MHOTHM TEPEMEHHBIM, AJICKTPOHHAS TaONHIla ONTHMH3ATOpa,
GyHKIMHM,  MapaMeTphbl,  METOABl  ONTUMHU3ANMH.  TEXHOJOTHYECKas  ONTUMHU3AIMS.
DKOHOMHUYECKAS] ONTUMU3AIHSL.

OO0r11iee KOJIMYECTBO PA3ALIoB — 3.



4 O0beM yueOHOI JUCUMIITIHHBI

. B B akanem.
Bunsl yueOHoii paboThI 3aYETHBIX
qgacax
eAMHULIAX
O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS 1,42 51
Jlexuuu (Jlek) 0,94 17
Jlaboparopusie 3ansTus (JIad) 0,48 34
CamocrositesibHasi padora (CP): 1,58 57
KoHTakTHasi caMOCTOSITelIbHAsI paboTa 1,58 0,2
CamocrosiTenpHas paboTa HaJl TeMaMUu AUCITUIUIMHBI 56,8
Buja konTpoJs: 3a4er
B
N B actponom.
Bunsl yueOHoii paboThI 3aYETHBIX
qyacax
SIMHATIAX
O0uas Tpy10eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY IUIAHY 3 81
KonTakTHasi padoTa — ayiuTOPHbIE 3AHATHS: 1,42 38,25
Jlexmuu (Jlek) 0,94 12,75
JlaGopaTophsbie 3ansaTus (J1ab) 0,48 25,5
CamocrositesibHas padora (CP): 1,58 42,75
KoHTakTHasi caMoCTOsITelIbHAsI paboTa 1,58 0,07
CamocrosiTenpHast paboTa HaJ TeMaMH AUCITUTUTMHBI 42,68
Bujx koHTpOJIA: 3a4yeT

AHHOTanUs padoyeil NPOrpaMMbl JUCUMILTHHBI
«Onepaunonnas cucrema Linux 111 00padoTKH JaHHBIX M HAYYHBIX BbIYHCJICHHID)

(®T/.B.02)

1 Heab IMCHUIUIMHBI COCTOMT B M3YYCHHUHU CPEICTB ONEpaIMOHHON cucTeMbl Linux
U1 00pabOTKM JAHHBIX U HAay4YHBIX BBIUMCIIEHUH, a TakKe B OBJIQJCHUU COOTBETCTBYIOIIMMU
HaBBIKAMU aIMUHHCTPUPOBAHUS M HACTPOUKH OTIEPALIMOHHOM cUCTeMbI Linux.

2 B pe3yabrare H3y4YeHHMsl JAUCHMIUIMHBI O00Yy4YaloUIUiics MO0 NporpamMme
MATHCTPATYPBbI A0JKEeH:

Obnadams CIeNyIOMUMHA KOMIIETCHIMSMU:
Kox m nammenoBanme mpodeccrmoHanpHOl | Kom v HamMeHoOBaHMe  WMHAMKATOpa
KOMITETEHLIUU JOCTH>KEHUS npodeccnoHanbHOM

KOMIETEHIIUH

IIK-9. Cmocoben paszbupatbcst B pabote | [1K-9.1.
CHCTEMHOTO IPOrPaMMHOTO OOecTedYeHus, | 3HaTh: MPHUHIUNBI (DYHKIIMOHUPOBAHHUA U
JOTUCHIBaTh ()parMeHThl M MPOU3BOIUTH | OTIAJIKH CHUCTEMHOTO IPOrpaMMHOTO
OTJAJKY CHUCTEMHOTO MIPOrPaMMHOTO | 00€CIIeYeHHUs.
obecrnieueHus [1K-9.2.

YMeTh: BBIMOJHATH OTJIAJIKY CHUCTEMHOTO
MPOrPaMMHOTO OOecTIieueHUsl.

I1K-9.3

Bnanets: METOAaMH OLIEHKH
SPrOHOMHYHOCTH TEXHHUUYECKUX CHCTEM.

[TK-10. CriocobeH BBIOIHSAThH 10padOTKy U

ITK-10.1.




pa3BUTHE  CUCTEMHOTO  NIPOrpaMMHOrO | 3HaTh:  APXUTEKTYpy H  KOMIIOHEHTHI
obecrnieueHus, MHTETpaluio qyacTel | CUCTEMHOTO MPOrPaMMHOT0 00ECTIeUeHUSI.
CUCTEMHOT'O IIPOrPaMMHOTO 00eCTIeUeHUS IK-10.2.

VYMeTh: BBINONHATH AOPaOOTKY U Pa3BUTHE
CHUCTEMHOT'O IIPOrPaMMHOTO O0eCTIeUeHUsI.
I1K-10.3

NMeTh HaBBIKM: HHTErpallM KOMIIOHEHT
CHUCTEMHOI'0 IPOrpaMMHOT0 0OecreyeHHsl.

3name:

— OCHOBHbIE KOMaH/Ibl U YTWJINTHI aiMUHUCTpUpoBanus OC;

— OCHOBBI IPOrPAMMMPOBAHUS C UCIIOJIB30BAHUEM KOMaHAHON 000JI0UKY;

— OCHOBBI cucTteMHoro nporpammupoBanus st OC Linux;

—ocHoBHble aucTpuOytuBel OC Linux u 1ONyJspHOE OTKPBITOE IPOrPaAMMHOE
oOecrieyeHre s BHITIOJTHEHUS TOBCEAHEBHBIX 33/1a4.

Ymemy:
— HacTpauBaTh KOHKpeTHbIEe KOHpurypauuun OC Linux;
— aJIMUHHCTPUPOBATh JIOKAJIbHBIE BBIYMCIUTENIBHBIE CETH € KOMIBIOTEpaMH W/WIN
mapupytuzatopamu ¢ OC Linux.

Bnaoemy.:

— HaBBbIKaMH cHUCTeMHOro aaMuHucTpuposanus st OC Linux;
— CINELUAIN3UPOBAHHBIMU TPOrpaMMaMH JJIsl HAaCTPOMKM HEPCOHANBHBIX U CEPBEPHBIX
KOMIIBIOTEPOB.

3 Kpartkoe coep:kanue JUCHHNIHHBI

Paszoen 1. Ocnosvt aomunucmpuposarus

1.1. VYcranoBka OC Linux. IloHsTHEe aAMMHUCTPUPOBAHMSA, 33Ja4d CHUCTEMHOTO
aamuHuctparopa. CpoOonmHoe mporpammHoe oOecnedenue. Hcrtopust cos3manusi  Linux.
OcHoBHble UCTpUOYTHUBBI. MCroNb30BaHME CUMBOJIA «IpsiMas Kocas depra». Perucrp
cumBoJioB. YcranoBka Ubuntu Linux. BeiOop pasnena Ha KeCcTKOM JUCKE JUIsl YCTaHOBKH,
co3gaHue u ynaieHue paszaenon. Hacrpoiika 3arpy3unka OC.

1.2. Pabora ¢ komanmHou obomoukod. KomanmgHast oGosouka. IIpumepbl KOMaHIHBIX
obomouek, wuHTepnperatopel. Komanmnas o6omouka bash (bourne again shell —
YCOBEpIICHCTBOBAHHAsT UM  MOJCPHU3MPOBAHHAs BapHalus KOMaHJHOW oO0osouku  sh,
paszpaborannas CrtuBeHom bopraom). Ilpurmamenwe BBoma komana. [loBbimeHus mpas,
cyrnepnoib3oBaTenb. HacTpoiika TepMuHana. ABTOMaTHUECKOE JONOJHEHHNE KOMAHTHOM CTPOKH.
[Tonyuenue nomoum u cupasku. Cucrtema man. CTpykTypa KoMaHbl. BcTpoeHHbIE KOMaHBbI,
cucteMHble KoMmaHibpl. CTWiIM yKazaHus oONuMA KomaHA. PegakTHpoBaHHWE M HUCIOJHEHHE
komaHj. I[lepemenHble 000JOYKM M OKpykeHus. Mcropust komanna. IIceBIOHMMBI KOMaH[I.
Komanzanas noacranoska. [1labnons! noncranoBku. [IpaBuia Beidopa maposeit.

1.3 Pabora ¢ daitnamu u xatanoramu. [lomydyeHne cniuckoB (HaiioB U KaTaqoroB. THIIBI
¢aiinoB. Komanaer cd, mv, rm, touch, Is. Ilepememenne no nepeBy karanoroB. Co3mpaHue U
yaanenue ¢ainoB u katamoroB. KommpoBaHue, mepeMelieHre W MepeuMeHoBaHue (ailyioB U
karajioroB. [louck ¢aiinos. BeimonHenue komana Haj pe3ylbraTamu noucka. OrmnpejaencHue
tunoB (aitnoB. Ompenenenue CBOOOJHOTO M 3aHATOTO MeCTa Ha JHCKe. PerymspHbie
BoIpakeHus. [labnonsl u kBantudukaropsl. Komanaa grep u ee ocHoBHble omniuu. Co3naHue
¢daiiioB TyTeM TEpeHAINpaBJICHUsS TMOTOKOB BBOAA-BbIBOja. (CoxpaHeHHE pe3yJbTaTOB
BBITIOJTHEHHSI KOMaH]| B TIepEMEHHbIE.



1.4 Cuenapuu xomaHgHOW oOomouku bash. Cuenapuu (CKpUNTH) OOOJIOUKH.
[lepemennnie B bash. Be13oB ckpumnrtoB. DxpaHupoBanue (quotation). YcTaHOBKa apryMEHTOB.
Bb13oB (pyHKIMIT B cKkpunTax, mepeiada rnapaMeTpoB B (QYHKUMH U U3 ¢(yHKuuid. CpaBHEHHE
¢aiinos, cTpok, uncen. [Ipumepsl CKpUITOB.

1.5 IlporpammupoBanue g bash. PacmmpenHble BO3BMOKHOCTH KOMaHIHOH 00O0JIOUYKH
bash. Brwruucnenue apudmermueckux BoipakeHuil. Komanma if. Komanma case. [uxibl.
Co3nanue nocne0BaTeIbHOCTEH YHCeN Ul UTEPUPOBAHUS BHYTPH LIUKIIA.

1.6 Ynpasnenue npasamu u nonb3oBarensamu. [IpaBa nocrtyna m npasa Binaaenus. IIpasa
noctyna K aitmam u karamoram. M3MeHeHue mpaB JocTyma. YCTaHOBKa MpaB JOCTYIIA.
XpaHeHUe Y4yeTHBIX 3amMced. Perucrpauus, ynaneHue, OJOKHPOBAHUE YYETHBIX 3aIlucei.
VYnpasieHue napoisiMy. YTpaBlieHHE IPYyNIaMH M0JIb30BaTeNeH.

1.7 CpaBuenue oneparmonabix cucteM Linux m Windows. Komananast o6omouka bash u
cmd: cX0ACTBAa M OTJIMYMS, CPAaBHEHHE OCHOBHBIX KOMAaHJ: MEpEeMELICHHE 10 TUPEKTOPHUSIM,
O0TOOpaKEHHE COACPKUMOT0, KOTTMPOBAHUE, yiajaeHue (hansos.

Pazoen 2. Paboma ¢ oanHbimMu u npoyeccamu

2.1 Iponeccrl u curranasl. MHorosanauHocTs. [Ipoueccs! u 3aganus. MaeHTngukaTopst
npouecca. Kareropun mnpoueccoB. @OHOBBIM PEXUM BBINIOTHEHUS 3aJaHUil. MOHUTOPHUHT
nporeccoB. llceBnodaiinoBas cuctema /proc. Curnansl. [lepexBar m 0o0paboOTKa CHUTHAJIOB B
KOMaHIHoii o0oiouke bash.

2.2 OTNOXEHHOE W pEryjspHOE BBINOJHEHUE 3aJaHui. OTIIOKEHHOE BBIIIOJHEHUE
3aJlaHUM: KOMaHbI at, atq. PeryispHoe BBINOJIHEHUE 3aJaHUI: MTOJICUCTEMA Cron.

2.3 TexcroBele (aiinsl M NOTOKU. IlepeHampaBieHHe TMOTOKOB BBOJA-BBIBOJA.
Kownsetieps! u ¢punbtpel. Komanga echo. IIpocmotp daitnos: more, less, cat. Komanaer head u
tail. Beipe3anue Tekcra npu nomouru cut. CpaBHeHue ¢aiinoB u katanoros. CopTUpoBKa sort.

2.4 ITorokoBeie penakTopsl. [loTokoBBIN pegakTop awk: madIoH, KOMaH Ibl, BCTPOCHHBIE
nepeMeHHble. Boruncnenus Ha awk. Hanmcanue ckpuntoB awk. IIpenonpenenenusie ¢pyHKINU
awk. Ilepenaya mepeMeHHBIX U3 KOMAaHIHOM 00010ukH B awk 1 0OpaTtHo.

2.5 Pabota ¢ *ecTKMMHU JUCKaMUd U (DallIOBBIMH CHUCTEMaMH. YCTPOUCTBO (pailioBoii
cuctemMbl. XpaHnenne uHbopmanuu B (aitoBoit cucteme. Mcrmonp3oBaHWE KECTKUX CBS3EH U
CHUMBOJIMYECKHX CCBUIOK. PaboTa ¢ ecTkuMu AuckamMu U ¢ailioBeIMu cuctemMamu. Mmena
KECTKMX MAarHUTHBIX TUCKOB. MoHTupoBaHue (alIoBbIX cHUCTeM. Pe3epBHOe KONMMpPOBaHUE.
ApxuBupoBanue (¢paitioB. [IponsBoauTensHoe KonmupoBaHue (aioB MpU MOMOIIM YTHIIUTHI
rsync.

Pazoen 3. AOmunucmpuposanue cepsepnvix cucmem

3.1. VYmopasnenue mnporpammubiM oOecnieueHueM (I10). Cucrtemsl ymnpaBieHHS
nporpaMMHbIM oOecnieuenueM. 3anaun ynpasieHus [10. [Ipouecc ynpaBiaeHHs mporpaMMHBIM
obecrieyenneM. Bapuantsl ycranoBku [1O. Cuctemsl ympasieHus nakeramu. CTaHAapTHbIE
PaCIOJIOKEHUST YCTAHOBKHU MPOTpaMM. Y TIpaBjieHHEe OMOIHOTEKaMHU.

3.2 CucremHuble xypHanbl. [Ipouecc 3arpy3ku M ypoBHHM BbINOJHEHHA. CHCTEMHBIE
KypHaisl. [locienoBareTbHOCTh MpoOIEcca 3arpy3Ku. 3arpy3uuk grub. YpOBHH BBITIOJIHCHHS —
cranaapt System V. OcTaHOBKa U epe3arpy3ka CUCTEMBI.

3.3 CereBble ciyx0bl Linux. CiyxObl cetu. Y nanennsiii noctyn SSH (secure shell —
yIaJ€HHOE YIPaBJIICHUE OIEPAllMOHHOM CHUCTEMOH IO 3alIUIIEHHOMY KaHaly IIOCPEICTBOM
KOMaHJTHOM 000JIOUKH).

3.4 CereBble cpenctBa Linux. Hactpoiika cereBoro unrepdeiica u3 KOMaHIHONW CTPOKH.
Hactpoiika mapmpyTtuzaTopa no ymonuanuto. I[louck u yctpanenue npobiem B paboTe ceTu.
VYrunura netstat. CeTreBoil sKpaH, ero KOH(UIypHpOBaHHE C TOMOUIbIO YTHJIMTHI iptables.
AHTHBHUpYCHAas 3aINTA.

OO11ee KOMUYECTBO pa3AesioB — 3.



4 O0beM yueOHO# TUCUUIIIIMHBI

. B B akagem.
Bunsl yueOHoii paboThI 3aUETHBIX
qgacax
eAMHULIAX
O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IUIAHY 3 108
KonTakTHasi padoTa — ayiuTOPHbIE 3AHATHS 1,42 51
Jlexuuu (Jlek) 0,94 17
Jlaboparopusie 3ansTus (JIad) 0,48 34
CamocrositesibHasi padora (CP): 1,58 57
KoHTakTHasi caMOCTOSITeNIbHAsI paboTa 1,58 0,4
CaMOCTOSITEIbHOE U3YYEHHUE PA3/ICJIOB TUCIIUIIIIMHBI 56,6

Bua koHTpoOJISI:

3a4Y€eT ¢ OLEHKOH

. B B actponom.
Bunsl yueOHoii paboThl 3aYETHBIX
Jacax
SIMHATIAX
O0uas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHasi padoTa — ayiuTOPHbIE 3aAHATHS: 1,42 38,25
Jlexmuu (Jlek) 0,94 12,75
JlaGopaTophsie 3ansaTus (J1ab) 0,48 25,5
CamocrositesibHasi padora (CP): 1,58 42,75
KoHTakTHast caMOCTOsITeNIbHAsI paboTa 1,58 0,15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICJIOB TUCIIUIIIIMHBI 42.6

Bunx koHTpOJIA:

3a4YeT ¢ OLeHKOH

pabore

- JOKYMEHT IMOJINUCAH
° HEKBAJIMOULIUPOBAHHOM
3JIEKTPOHHOM [IOAIIMChIO

@ Bnanenern: ®unatos Cepreit Huxonaesuy

H.o. mpopexTopa:Ciysx6a mpopekTopa 1o yIebHOH

HetictBurencH: ¢ 26.03.2021 mo 26.03.2022
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