5.1 IncunnjuHbl 0083aTeIbHON YacTH
AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«JIoruka u MeToA0JI0r sl HAYKH»

1 eab aucHUIIMHBI — (GOPMUPOBAHWE U PaA3BUTHE JIOTMUECKUX YMEHUH,
MBICIIUTENbHBIX ~ ONEpaluid, HeOOXOOUMBIX JJIs HHTEUIEKTyaJlbHOM  JESTEIbHOCTH U
CTaHOBJICHUS KPEaTUBHOI'O MBIIUICHMS.

2 B pesyabraTre u3yYeHHMs JAUCUMIUIMHBI 0Oy4Yamluiicd 1O Mporpamme
MAarucTpaTyphbl 10JKeH:

Obnadams cnenyromumu komnereHnusmu: YK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-
1.2; OIIK-1.3.

3namo:

- OCHOBHBIC Hay4YHBIC INKOJbI, HAMPABICHUS, NapaTUTrMbl, KOHICIIUN JIOTUKA W
METO/I0JIOTHH HAYKH;

- ¢puI0c0(HCKO-METOIOJIOTHUECKIE OCHOBBI JIOTUKH M METOI0JIOTMH HAYKH;

Ymemn:

- TNPUMEHSATh B HAyYHO-HUCCJENIOBATEIbCKMX M ONBITHO-KOHCTPYKTOPCKHE paboTax
(HMOKP) B o0nactu nH(GOPMALIMOHHBIX CUCTEM U TEXHOJIOTUHM JIOTHUKY U METOJIOJIOTUIO HAyKH;

- aHAJIM3UPOBATh IPHOPUTETHHIC HAIPABJIICHUS JIOTUKM M METOJOJIOTMH HayKd B
MH(OPMALIMOHHBIX CUCTEMAaX U TEXHOJIOTUSX;

- TIOHUMAaTh U UCHOJb30BaTh JOCTHMKEHHE JIOTUKA U METOJIOJIOTMH HAayKH, IPaKTUYECKU
MCI0JIb30BaTh UX NMPUHIUIBI, HOPMbI U IIPABUJIA;

- KPUTHYECKU AaHAJIM3UPOBATh pOJIb JIOTUKM M METOAOJOTMH HAyKU NpU pelIeHUU
AKOJIOTMYECKUX MPoOIieM 6e301MacHOCTH HH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHI;

Braoemw:

- OCHOBHBIMU IMTOHATUSAMH JIOTUKU U METOJIOJIOT MU HAYKH;

- HaBbIKAMH AHAJIN3A JIOTMKHA W METOJOJIOTMH HAyKH, Hay4HO-TEXHMYECKOTO 3HAHMS U
MHXEHEPHOU J1eTEeIbHOCTH UH(POPMAIIHOHHBIX CUCTEM U TEXHOJIOTHH;

- cHocobaMM  KpUTHMYECKOTO  aHajlu3a, HWHHOBAIIMOHHBIX METOJIOB  HAy4YHOTO
uccienoBanus, noucka ontuMmanbHbeix pemennii HMOKP B umHdopmannoHHBIX cuctemax u
TEXHOJIOTUU;

- TIpueMaMu MyOJIMYHBIX BBICTYIJICHUII B TIOJIEMHKE, JUCKYCCHUM IO JIOTUKE H

METO/I0JIOTMH UH(OPMALIMOHHBIX CUCTEM U TEXHOJIOTUH.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pa3zoen 1. Beeoenue 6 nayxy nocuxu.

Beenenue. Jloruka kak Hayka o 3akoHax W (opmax MmplinieHUs. OnpeneneHue JOruKu.
Jlornueckue TpeboBanus k uHpopMmanuu. Jlornueckas KyiabTypa. 3agauu JIOTUKH. Jloruka Kak
KyJIbTypa 3HaHUSA-NOHMMaHUsA-yMeHusa. Vcropus noruku u ee HanpasieHus. Jloruka:
¢dbopmanpHas, HedhopMaabHasi; TPaAULIMOHHAS KJIaCCHUeCKas U MaTeMaTH4ecKasi (CUMBOJIMYHAs);
COBpPEMEHHasi. MecTo JIOTUKH B CUCTEME COBPEMEHHON HayKH.

Mpllienye, JIOTUKA, IO3HAHWE, KOrHUTONOrus. CTpyKTypa, CIOCOOBI MBIIUICHHUS:
NEeNyKUUsl U UHIYKIUS; BUJIbI: KPUTHYECKOE, 00pa3sHOe, TBOpUECKOoe, abCTpaKTHOE, HAIJISIIHOE.
YpoBHU MBIIIIEHUS: TEOpETUUYECKOE, ITpakTHueckoe. [Ipobnema nemapkanuu. [lpenckazanue.

JIMHEVHBI W HEIWHEHHBIM CTWIM MBIIUICHUSA. AHTPONHBIA NpuHUUIL. VHXKeHepHO-
TEXHOJIOTUYECKOE MBbIIIICHHE. MBICIUTENbHbIE ONepaluuu (CpaBHEHHE, aHalU3, CHUHTES,
abcrpakius, 06001enre, kKoHkperusanus). MateponepabenbHOCTh. MICKycCTBEHHBIN HHTEIEKT
U €ro npooIeMBl.

Pa3zoen 2. Jlocuxa u ¢popmol mviuunerust.



OcHoBHbIE (OpPMBI MBILUICHUS: TOHSITHE, PACCYXKICHHE, YMO3AKIIOUCHHE, aHAJIOTHS.
Jlornyeckoe MplieHHe Kak ¢opma Mbiciau. Hemormueckue sneMeHThl MbluieHus. VctuHa u
JIOTUYECKHE KPUTEPUH UCTHHBI: HEIPOTUBOPEUYNBOCTD, HEBBIBOJUMOCTD, II0JTHOTA TEOPHH. .

®opmel Mbiciu. [Tonstue. OO1Me NpeacTaBiieHus: U OHATUE, €r0 POJIOBbIE U BUJIOBBIE
npusHaku. Bunel, crpykrypa nosstuii. [lTonnmanue.

Cyxnenne. Bunmber u crpykrypa cyxnaenus. Ilpemukar. Jlormdeckue OCHOBBI
aprymentauuu. Jedununmsa.  Jlornuyeckas — mocienoBarenbHOCTh.  COBMECTHMBIE U
HECOBMECTHMBIE CYXKJICHHUs. JIornuecKuil KBaapar.

YMo3zakarouenue. Bunabl, CTpykTypa yMo3akiatoueHus. J(eTyKTUBHbIE W WHIyKTUBHBIE
YMO3aKI04eHUs. AHanoruu. JleMoHcTpaTuBHbIe yMo3aKkitoueHus. CUiIorusm, BUJIbl, paBuia.

3aKOHBI JOTMKHU. 3aKOHBI JIOTUKM W MBILUICHUS. 3aKOH MU UX HOPMAaTHBHBIA Xapakrep.
ToxnecTBo. 3aKOH HMCKJIIOYEHHUS TPEThEro. 3aKOH JOCTATOYHOro OCHOBaHUA. DopMmasibHbII
XapakTep 3aKOHa. 3aKOHbI JIOTUKHU U TEOPUs MO3HAHUS.

Pazoen 3. Jlocuxa, memooonoaus u uHghopmayuoHHvle mexHonro2uu

®opmbl MeToAOJIOTHYeCKOro 3HaHus. Haydneld Meton u moaxon. KoHuenTyanbHbie
noaxo/bl. Jloruko-merogonoruueckuit moBopoT XX Beka. Jluanektudyeckuil, Mmerapu3andeckuii,
CUCTEMHBIN U CUHEPT€TUYECKHUI METOIBI.

Jloruka ¥ BBICOKOTEXHOJOIMYECKHE WHHOBAIIMOHHBIE HH(OPMALIMOHHBIE JIOTMKHU
(Texnonorun). MogenupoBaHUEe ©  KOMIIBIOTEPHO-UH(POPMAIIMOHHOE  MPOEKTHUPOBAHHUE.
HcKycCcTBEHHBIM HMHTEIJIEKT: JKCIEPTHBIE M IOUCKOBBIE CHCTEMBI, MOHMUTOPHUHI, TEXHOJIOTMH
yIpaBiaeHUs: 1 00pa3oBaHUsI.

Onucremosniorus. [lonnmanue u oObsicHenue. [IpoOnema, rumnoresa, TEOpUsT KPUTEPHUHU.
AntuHomus-nipoOnema. Jloruka BompocoB. I'mnoreza ee BuIbl, poJib U 3HaueHHe. Bompoc u
runore3a — GopMsbl O3HAHUS.

Jlornueckue oOcHOBaHMA aprymeHTauuu. Mogenn apryMeHTanuu. Jloka3aTenbCTBO,
OIIPOBEPIKEHUE - TEXHOJIOTHWsS aprymeHTauuu. /luanor: pexumsel, Tvnsl, npasuia. KymnbsTypa
JUCKYCCUU U JUAJIOra.

Jloruka, s3bIK, MeTasA3bIK, peub, 3HaK. EcTeCTBEHHBIH U MCKYCCTBEHHBIN ((OopMabHbIN)
sa3bIkM.  DYHKUMM  S3bIKA.  SI3BIKM  TPEACTaBIIEHUS  3HAHUA:  MHPOPMAILMOHHBIMH,
IIPOrpaMMHUPOBAHUs, KOMITBIOTEPHBIM.

[Ipensunenue. Teopuss npunATHS pemeHuil. [IporHo3upoBaHue, NPOEKTHUPOBAHME.
AnroputMm. Mammna Trropunra. [Iposor. Jloruueckoe nporpaMmmupoBaHue U HH(POpMaLlMOHHbIE
napagurmel. Kuralickas komHata. HWureponepabenbHocTh. WMuTennexr. MckyccTBeHHBINM
UHTEIUIeKT. CHIIbHBIN U CJIa0bIi MHTEIIEKT U STUYECKUE TTPOOIEMBI.

OO611ee KOJIMYECTBO Pa3aeioB — 3.

4 O0beM yueOHOM TMCUMILTHHBI

Bunel yue6HOM paboThI 3E Axan. 4.
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILUIAHY 3 108
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS 0,96 34
Jlexuuu (Jlek) 0,48 17
[TpaxTueckue 3anstus (113) 0,48 17
CamocrositesbHas padora (CP): 1,04 38
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 1,04 38
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4
[ToaroToBka K 3K3aMeHy 35,6
Buja koHTpOJIST: JIK3aMeH




Bunpr yue6HO# paboThI 3E Actp. u.
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,96 25,8
Jlexuuu (Jlek) 0,48 12,9
[TpakTuueckue 3anstus (113) 0,48 12,9
CamocrositesbHas padora (CP): 1,04 28,5
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETIO0B AUCHUIIIMHbI 1,04 28,5
JK3aMeH 1 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,3
[ToaroToBka K 3K3aMeHy 26,7
Bua koHTpoJs: JIK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HOCTpPaHHBIN A3BIK»

1 Heap aucuunjimHbl — npuoOpeTeHrne o0yJarouumMucs o01iell, KOMMYHUKaTUBHOM U
npodeCCHOHATBHON KOMIIETCHIIMMA, YPOBEHb KOTOPBIX Ha OTIEIBHBIX JTamax S3bIKOBOM
MOATOTOBKM TO3BOJIAET MCIIOJIb30BaTh HMHOCTPAHHBIM SI3bIK KaKk B IPO(ecCHOHATBHOU
NesTeNbHOCTH B cepe AenoBoro oOHIeHMs, Tak M JJIi Lejeil caMooOpa3oBaHMs, a TaKXKe
BBIIIOJIHATh ~ Pa3JIMYHbIE  BUABl  IPO(ECCHOHATBHO  OPUEHTUPOBAHHOIO  IEepeBoja B
IIPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

2 B pesyabrare MH3yYeHUs JAUCHUILIMHBI O00y4YalIIMiics 10 Mporpamme
MAarucTpaTyphbl 10JKeH:

Obnadams cnenyrouumu komneteHusamu: YK-4.1; YK-4.2; VK-4.3.

3nams:

— OCHOBHbIE  CIOCOOBI  COYETAEMOCTH  JIEKCMYECKUX E€IUHUI] U  OCHOBHbBIE
CJIOBOOOpPa30BaTEIHLHBIE MOJICIIH,

— PyCCKHE 3KBUBAJICHTbl OCHOBHBIX CJIOB U BhIpaXXEHUH MPpO(eccnoHalbHON peun;

— OCHOBHBIE NPUEMBl M METOJbl pepepupoBaHMS M AHHOTHUPOBAHUS JIMTEPATYphI IO
CHELHUAJIBHOCTH;

— MACCHUBHYI0 M aKTHUBHYIO JIEKCUKY, B TOM 4HCJI€ OOLIEHAYyYHYIO U CHELHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO AJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

— IpUeMbl pabOThl C OPUTHHAIIBHOM JTUTEPATypPO MO CIIELUAIbHOCTH.

Ymemo:

— BECTH JIEJIOBYIO IIEPEIIUCKY Ha U3y4aEeMOM SI3BIKE;

— paboTaTh C OPUTMHAIILHOW JIUTEPATYpOH MO CIIEHUATbHOCTH;

— paboTath co ciIoBapeM;

— BECTHU PEUEBYIO JIEATEIbHOCTh IPUMEHUTEIBHO K cepe esI0BOM U npodeccnoHalIbHOI
KOMMYHHKAIIUH.

Braoemy:

— UHOCTPAaHHBIM SI3BIKOM Ha YPOBHE [I€JOBOIO U MPOQPECCHOHAIBHOIO OOIIEHus,
HaBbIKAMH U YMEHUSMH pPEUYEBOM JEATEIbHOCTH NPUMEHUTEIBHO K cdepe IeoBO U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IyOJIUYHON peun;

— (opmamMu JAETOBOM TEPENHUCKH, HABBIKAMHU IOJATNOTOBKU TEKCTOBBIX JIOKYMEHTOB B
YIIPABJICHUYECKOM JIEATEIIbHOCTH;

— OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHrs U aHHOTUPOBAHUS JIUTEPATYPHI IO CIIEHUATBHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pasoen 1. I'pammamuueckue acnekmol 0e108020 00WeHUs HA UHOCMPAHHOM SA3bIKe.




1.1 'pamMaTrueckue TPyIHOCTH U3ydaeMoro si3bika: BunoBpemenHsle (opMbl riaroia B
JEHCTBUTEILHOM 3aJI0Te. (B MMCHbMEHHOM M YCTHOM peuu B chepe AeI0BOro 0OmeHws.)

1.2 OcoGeHHocTH ynoTpedaeHus! CTPaAareIbHOro 3ajl0ra B YCTHOW peud B CUTYaLUAX
ousHec o6menusa. Mupunutus. OOpa3oBaHue U ynoTpeOieHHe WH(OUHUTUBHBIX OOOpPOTOB B
JIETT0OBOM KOPPECTIOHICHIUH.

1.3 OcHoBBI nenoBoOM KoppecnonaeHuuu. JlenmoBoe nucbMo. TpebGoBaHMs K J1€I0BOMY
nucbMy. CriocoObl pacroioKeHUs TEKCTa B AEJIOBOM IHChME.

1.4 IlpakTuka ycTHOU peun 1o teme «PedeBoil ITUKET J1e10BOro 00UIeHUs» (3HaKOMCTBO,
IIpe/ICTaBJICHNE, YCTAHOBJICHUE U MOJJIep’)KaHUe KOHTAKTa, 3alpoc U cooOIIeHne HHPopMaIuH,
oOyKJIeHUE K JIeWCTBUIO, BhIpa)KEHUE MPOCHObI, COTIacusi).

Pa3zoen 2. Ymenue, nepesoo u ocobennocmu cneyuanbHol duzHec iumepamypboi.

2.1 Jlexcuueckne OCOOCHHOCTH JEJIOBOWM JOKYMEHTAlMHU. TepMUHOJOTHS Ou3HEeC
JUTEPaTyphl HAa U3y4aeMOM SI3BIKE.

2.2 CTUIUCTHYECKHE M JIEKCUYECKHUE OCOOCHHOCTH fA3bIKAa JIEJIOBOTO OOIIEHUS.
AKTHBHBIN ¥ TAaCCUBHBIN TEMAaTUYECKNN CIOBAPHBIN 3a11ac.

2.3 I'pammaTnueckue TPYAHOCTH H3ydaeMoro s3bika. OcoOeHHOCTH YNOTpeOsIeHUs
HEJNIMYHBIX (OpM TIilaroia B JIENOBOW JOKYMEHTAIMW Ha AHTJIMHACKOM S3bIKE (IIpHUYacTus,
MPUYACTHBIE 00OPOTHI, TEPYHIMI).

2.4 Nzyyaroiiee yTeHUE TEKCTOB B Cepe JIETOBOTO OOIICHUSI.

Opranm3anus paboOTHl CO CHeNHMaIbHBIME cioBapsiMu. [lonartue o pedepupoBanum
TEKCTOB IO CITEIHATHLHOCTH.

Pazoen 3. Ilpogheccuonanvras xommynukayus 6 cghepe 0enoso2o ooueHus.

3.1 IIpakTuka ycTHOM peun nmo temam: «lIpoBeneHue nenoBoi BCTpeun», «3akItOueHue
KOHTpaKkTa». YCTHBIM oOMeH uH(popMmanued: YCTHbIE KOHTAaKThl B CHUTYallUsIX JI€JI0BOIO
oOLIeHMUSL.

3.2 WM3yyaromiee 4YTEHHE CHEIHAIbHBIX TEeKCTOB. IlpueMbl paboTBl CcO ciOBapeMm.
Cocrasnienne pedepaToB U aHHOTAITHH.

3.3 O3HakOMHUTEILHOE YTCHHE TT0 TeMaTuke: «B Oanke. duHAHCHY; «/]eTOBBIC THCHMaY;
«YcrpoictBo Ha paboTy». @opmbl AenoBoro muchMma. [loHsTHE AEIOBON KOPPECTOHACHITHH.
[Tpuemsl paboTsl ¢ IHTEpHETOM U 3JIEKTPOHHO MOYTOM B MPOIECCE JIEIOBOTO OOIIECHHUS.

3.4 Tlpe3eHTanusi HAy4HOTO MaTepuala U pa3roBOpHAsl MIPaKTHKA JI€JI0BOr0 OOIIEHHS MO
teMaM: «TexHosorun Oynyuiero», «busHec mnpoexkTel B cdepe XUMHM M XUMHUYECKOU
TEXHOJIOTHUI.

OO61Iee KOJIMYECTBO Pa3aesioB — 3

4 O0beM yueOHOM TMCHMILTHHBI

Cemectp
Bcero
1 cemectp 2 cemecTp
Bun yuebnoit paboTsl
3E | Axax.u. | 3E Alflaﬂ' 3E | Axap .u.

OO61ast TpyA0€MKOCTh JUCIUTUIHHBI 7 252 3 108 4 144
KonrakTHas padoTa — ayIuTOpPHBIE 1,8 68,6 0,9 34 0.9 34
3aHATHA:




Jlexnnn - - - - - -
[TpakTnueckue 3anstus (113) 1,8 68 0,9 34 0.9 34
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAas paboTa 4,2 147,8 2,1 74 2.1 74
KonrakTHas camocrositenpHas paboTa - 0,2 -
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 4,2 147.8 2,1 73.8 2.1 74
JUCIIUTUTAHBI
Buabl KOHTpOJIS:
Buo konmpona 3auem + + + + - -
JK3aMeH 1.0 35.6 - - 1.0 36
KoHnTakTHas paboTa — mpOMeKyTOTHAS 0.6 0.4
arrecTanus ' '
1.0 - - 1.0
[ToaroroBka K 3K3aMeHy 35.6 35.6
Buja nTOroBoro KOHTpoJIs: 3auer JK3aMeH
Cemectp
Bcero
1 cemectp 2 ceMecTtp
Bun yuebnoit paboTsl
3E | Actp.u. | 3E |Actp.4.| 3E | Actp. u.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 7 189 3 81 4 108
KonrakTHasi paboTa — ayIuTOpPHBIE 1,8 51,45 09 | 255 0.9 25,5
3aHATHS:
Jlexnn - - - - - -
[Tpaxtuueckue 3ansarus (113) 1,8 51 0,9 | 25,5 0.9 25,5
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAs paboTa 4,2 110,85 | 2,1 | 55,5 2.1 55,5
KoHnTakTHas camocrositenbHas pabota - 0,15 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 4,2 110.85 2,1 55.35 2.1 55.5
JUCIIUTUTAHBI
Buabl KOHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.) + + + + + +
JK3aMeH 1.0 26.7 - - 1.0 27
KoHnTakTHas paboTa — mpOMeKyTOTHAS 0.45 i i 0.3
aTTeCTaIus 1.0 1.0
[ToaroToBka K 3K3aMeHY. 26.7 - - 26.7
Buja nToroBoro KOHTpoJIs: 3auer JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«CrneuuajbHbIe IJ1aBbl MATEMATHKH




1 egu AUCUMIUVIMHBI — 3HAKOMCTBO C COBPEMEHHBIMH METOJAMHU CTATHUCTUYECKOU
00pabOTKM JKCMEPUMEHTAIBHBIX JaHHBIX C KCIOJb30BaHUEM CPEJICTB HH()OPMAIMOHHBIX
TEXHOJIOTUH Ha OCHOBE YIIyOJEHHOTO U3yYEHUSI Kypca MaTeMaTUUeCKOU CTATUCTHUKH.

2 B pesyiabrare wu3yYeHUs JIUCHUIVIMHBI O0yYalOUMiiCA 1O TMporpamMmme
MarucTpaTrypbl J10JKeH:

Obnadams cnenyromumu kommerennusamu: OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1;
OIIK-7.2; OIIK-7.3.

3namo:

- OCHOBHBIE TNPUEMBI U METOJbl OOpPaOOTKM CTAaTUCTUYECKOW HHpOpManuu: pacdér

BBIOOPOYHBIX XaPAKTEPUCTUK CIIYJalHBIX BEJIMYMH, HCIIOJIH30BAHUE CTATUCTUUYECKHUX

TUTIOTE3 Il TIEpeHOCa PE3yNbTaTOB BBHIOOPOYHOTO OOCIIENOBAHMS HAa TEHEPATBHYIO

COBOKYITHOCTb;

- METOJIbI PETPECCUOHHOTO M KOPPEJSIITUOHHOTO aHAJN3a;

- OCHOBBHI JUCIIEPCHOHHOTO aHAJIN3a;

- METO/Ibl aHAJIN3a MHOTOMEPHBIX JaHHBIX;

- 0a30Byl0 TEPMHUHOJIOTHIO, OTHOCAIIYIOCS K TEOPETHYECKOMY OTHCAHUIO OCHOBHBIX

MEPCIEKTUBHBIX HAMpPaBICHUN pa3BUTHUSA METOJOB OOpPaOOTKM IKCIEPUMEHTATbHBIX

JIAHHBIX ;

Ymems:

- aHAIM3UPOBATh M KPUTHUYECKH OIIEHWBATH COBPEMEHHBIC HAy4YHBIC IOCTIDKCHHS B
00J1aCTH CBOWX HAYYHBIX UCCIICIOBAHUII;

- WCIIOJIb30BATh MOJYYEHHBIC 3HAHUS ISl PEIICHUS] TPO(PECCHOHATBHBIX U COIMATBHBIX
3aJ1a4.

Braoemw:

- 0a30BOM  TepMHUHOJIOTHEH, OTHOCALIEHCS K  CTaTUCTUYECKOW o OpaboTke
AKCIEPUMEHTAIBHBIX JaHHBIX;

- TpPaKTUYECKUMU HaBbIKaMU  OOpaOOTKM  cTaTUCTUYeCKOM  uHopmanmuu ¢
HCI0JIb30BaHUEM MH(OPMALMOHHBIX TEXHOJIOTUH;

- METOJOJIOTMEH COBPEMEHHBIX HAY4YHBIX HCCIEIOBAHUN, KPUTUYECKOM OLICHKOMN
MOJIyYE€HHBIX PE3yJIbTaTOB, TBOPUECKUM aHAJIM30M BO3HUKAIOIIMX HOBBIX IMpOOJIEM B
o0JacT XMMHMHM U XUMUYECKOH TEXHOJOTUU

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Ocnosvr mamemamuyueckoii cmamucmuxu

1.1. OcHOBHBIE CTaTHUCTHUYECKHME METOAbl aHallu3a HKCIEPUMEHTAJIbHBIX JIAHHBIX.
Tunel usmeputenbHbix mKail. [IpumeHeHHe HMHPOPMAIMOHHBIX TEXHOJOTUH JUid 00paboTKH
Pe3yJIbTaTOB IKCIEPUMEHTA.

1.2. TlpenBaputenpHass 00paOOTKa  pe3ylIbTATOB  OKCIEPUMEHTA: TOCTPOCHUE
SMIUPUYECKON (YHKUIMU  paclpenereHusi,  TUCTOrpaMMbl,  Kymyusatel.  [lomydenue
CTaTHUCTUYECKUX OILIEHOK pacmpenesieHuss BblOOpku. CBoHCTBa OLEHOK. ToOuYeyHBbIE OLIEHKH.
WuTepBasibHbIE OLEHKU IapaMETPOB paclpeiesieHusI.

1.3. IlpoBepka cratuctuyeckux rumnore3. OcHOBHble mOHATUSA. (Cxema NpPOBEPKU
runore3. [IpoBepka rumore3 O paBEeHCTBE JUCHEPCUN, O PpaBEHCTBE MAaTeMaTUYECKUX
oxxuganuil. IlpoBepka rumore3sl 0 BHUAE 3aKOHa pacmpeneneHus no kpureputo Ilupcona.
[IpoBepka runoTe3 HemapaMeTPUYECKHMM METOJaMM: KpuTepuid MaHHa-YWUTHM UM KpUTEpUU
BuiikokcoHna.

1.4 Bpiuucnenue BbeIOOpouHOro KO3 duuuenta koppensiuuu Ilupcona. Panrosbie
kodpurmenter koppensinuu Crmpmena u Kengamia. OueHka 3HaYUMOCTH KOA((PHUIIMEHTOB
KOPPETSALUU.



Paszoen 2. Cmamucmuueckue memooa ananuza OaHHbIX

2.1. [IucnepCHOHHBIM aHAJINW3: TOHATHE JUCIEPCHOHHOIO aHAJIN3a, OCHOBHBIE
onpezenenus. OnHopakTOpHbIN U 1BYX(aKTOPHBIN AUCIIEPCUOHHBIN aHAU3.

2.2. Perpeccuonnslii aHanu3. JlunelHas perpeccus OT ojaHoro mnapamerpa. OreHka
3HAYMUMOCTH KOX(P(UIIMEHTOB YpaBHEHUSI PETPECCHU U €ro ajaekBaTHOCTH. HenuHeiHas
perpeccusi.

Pazoen 3. Cmamucmuueckas 0opabomka MHO2OMEPHBIX OAHHBIX

3.1. Tlonsatue o MeroJax aHajJiW3a MHOIOMEpPHBIX JaHHbIX. Ha3HaueHue u
KJIacCU(UKaUsi MHOTOMEPHBIX MeTOJ0B. OCHOBBI KOPPEISIIMOHHOTO U KOBAapHALMOHHOIO
aHanu3a. MHOTOMEpHBI perpeCCUOHHBINA aHAJIU3.

3.2. MeTopl CHMJKEHHS Pa3MEPHOCTH: METOJ| TIJIABHBIX KOMIIOHEHT U (aKTOPHBIH
aHayin3. OCHOBHBIE NOHSTHA U MpPEANnoiokeHus (akropHoro aHanuza. OOLIMH anropuTM.
OcHoBHbIE 3Tallbl PAKTOPHOIO aHAIHU3a.

3.3. OcHoBHble MeTOAbI Kiaccupukanuu. JIMCKpUMUHAHTHBIA aHamu3 OCHOBHBIE
MOHATHS UM TPENOJIOKEHUS TUCKPUMUHAHTHOTO aHanu3a. J(MCKpUMUHAHTHBIA aHalIM3 Kak
MeToa knaccupukanuu o0bekToB. Kitacrepuslii ananu3. OOmias XapakTepUCTHKa METOJIOB
KJIaCTepHOTO aHanm3a. Mepshl cxonactBa. Mepapxuueckuit kmactepHbld aHanmu3. Meron k-
cpennux. Kpurepun kadectBa kiaccupukauuu. [lepcnekTUBBI pa3BUTHS CTaTUCTUYECKUX
METO0/I0B 00pabOTKHU 3KCIIEPUMEHTAIbHBIX JaHHbBIX.

OO611ee KOJIMYECTBO pa3aeyioB — 3.

4 O0beM yueOHOM TMCHMIITHHBI

B
Bunel yue6HOM paboThI 3a4ETHBIX B axazeu.

€IMHULIAX Hacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY IUIAHY 5 180
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,42 51
Jlexuuu (Jlek) 0,48 17
[TpaxTnueckue 3anstus (113) 0,94 34
CamocrositesbHast padora (CP): 2,58 93
JK3aMeH 1 36
KoHTakTHas paboTa — MpOMEKyTOYHAsI ATTECTAIIHS 1 0,4
IloaroroBka K 3K3aMeHy 35,6

Buja nToroBoro KOHTpoJIsi: IK3aMeH
B
Bunel yue6HOM paboThI 3a4€THBIX B actporom.

€IMHULIAX Hacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 135
KonTrakTHasi padoTa - ayiUTOPHBbIE 3aHATHS: 1,42 38,25
Jlexuuu (JIek) 0,48 12,75
[TpakTuueckue 3anstus (113) 0,94 25,5
CamocrositesbHas padora (CP): 2,58 69,75
JK3aMeH 1 27
KoHnTakTHas paboTa — MpOMEKyTOUYHAsI ATTECTAIIHS 1 0,3
IToaroroBka K 3K3aMeHy 26,7

Buja nToroBoro KOHTpoJIsi: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI




«CouuoJiorusi M NCUXOJ0TUsl NPOPecCHOHATBLHOM NeATeTbHOCTI

1 Ilear aMCHUILIMHBI — (OPMHUPOBAHUE COLMAIBHO OTBETCTBEHHOM JIMUHOCTH,
CIIOCOOHOM OCYINECTBISATh aHAIM3 MPOOJEMHBIX CUTYallUil, BbIPa0AThIBATh KOHCTPYKTHBHYIO
CTpaTEeTUI0 JEHCTBUM, OPraHW30BBIBATh W PYKOBOIUTH PAaOOTON KOJUJIEKTHBA, B TOM YHUCJIEC B
MPOIIECCe MEXKYIBTYPHOTO B3aUMOICUCTBUS, PEQIICKCUPOBATH CBOE TTOBEJICHUE, BRICTPAUBATh U
peann30BhIBATh CTPATETHIO MTPOPECCHOHATBHOTO Pa3BUTHSI.

2 B pe3yabTaTe n3y4yeHue JMCUUILIMHBI 00yYAIOIMIACSH OJI2KEeH:

OO6samate CleAYIOMUMH KOMIETEHIUSAMA W WHAUKATOpaMHu UX noctuxeHus: VK-3.1,
VK-3.2, VK-3.3, VK-5.1, YK-5.2, VK-5.3, VK-6.1, YK-6.2, VK-6.3.

Buame:

— CYIIHOCTh TpOOJEeM OpraHu3alid W CaMOOPraHU3alliyd JUYHOCTH, TOBEICHUS B
KOJIJIEKTHUBE B YCIOBHUAX MPO()ECCHOHATBHON ACSITEIIBHOCTH;

— METOJbl CaMOOPraHW3allM¥ W PAa3BUTHS JIMYHOCTH, BBIPAOOTKM IEJIeNOIaraHus U
MOTHBAIMOHHBIX YCTaHOBOK, pa3BUTH KOMMYHHUKATHBHBIX CIIOCOOHOCTEM n
po¢heCCHOHATBHOTO TIOBEICHHS B TPYIIIIE;

— KOH(MIUKTOJIOTHYECKHE ACTIEKTHI YIIPABIICHUS B OpraHU3AIIH;

— METOJIUKU HM3y4YeHHUs COIMATIbHO-TICUXOJIOTHYECKUX SBJICHHN B cepe ympaBieHUs u
caMOYIpaBJIEHUS JIMYHOCTH, TPYIIIIBI, OpraHU3aIHH.

Ymems:

— IUIAHUPOBATh M pemiaTh 3aJaud  JIMYHOCTHOTO U MPO(PECCHOHATBHOTO Pa3BUTHS HE
TOJILKO CBOEr'0, HO U YJICHOB KOJJICKTUBA;

— aHAIM3UPOBaATh NPOOJEMHBIE CHUTyalldd Ha OCHOBE CHCTEMHOTO TIOJXOJa,
BBIpA0aTHIBaTh CTPATETUIO JIEHCTBHM, HCIOIB30BaTh METOJbl JMATHOCTUKHA KOJIJICKTUBA |
CaMOJMarHOCTUKH, CAMOIIO3HAHUS, CAMOPETYJISIIUA U CAMOBOCIIUTAHMS;

— YCTaHaABJIMBATh C KOJUIETaMU OTHOIIEHUS Ha KOHCTPYKTUBHOM YPOBHEM OOIIECHUS;

— BbIpa0aThIBaTh KOMAaHAHYIO CTpATeTrHi0 Uil JOCTH)KEHHS IOCTaBJICHHOM LEIH B
pelieHny npodeccuoHalbHBIX 3ajay.

Braoemy:

— COLMAIBHO-TICUXOJIOTUYECKUMHU  TEXHOJIOTUSMU  CaMOOpraHM3allid U Pa3BUTUA
JIMYHOCTH, BBICTPAUBAHMSI U PeaIn3allii TPAeKTOPUU CaMOPa3BUTHS;

— TEOPEeTHYCCKUMHU W TPAKTUYCCKUMHU HABBIKAMH TIPEAYNPESKICHUS W pPa3perIcHUS
BHYTPHJIMYHOCTHBIX, TPYIIIIOBBIX H MEXKYIbTYPHBIX KOH(IUKTOB;

— crnoco0amMu MOTHBAIMM YJIEHOB KOJUIEKTHBA K JIMYHOCTHOMY U NMPO(PECCHOHATBLHOMY
Pa3BUTHIO;

— CHOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIECHUIO B KOMaHze, pedeKCHu CBOETO
MoBEeACHUA U JIMJACPCKUMHA Ka4YC€CTBaAMMU.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pazoen 1. Obwecmeo u auunocms: HOBbIE YCI08USL U PAKMOPLL NPODECCUOHAILHO2O
Pazsumus IUYHOCMuU

1.1 CoBpemeHHoe 0OIIECTBO B YCIOBUSX IoOanu3auuu W MHGOPMAaTU3ALUU.
OcCHOBHBIE 3Tanbl Pa3BUTHSI IICUXOJOTUU

1.2 O6uiee MOHATHE O TUYHOCTH.

1.3 CoumanbpHble U CUXOJOTMUYECKUE TEXHOJIOTUU CaMOOPraHU3alui U CaMOPa3BUTHUS
JIUYHOCTH.

1.4 KorHuTuBHBIE TPOLIECCHI TUYHOCTH.

1.5 ®OyHKIMOHAIBHBIE COCTOSHUSA YeloBeKa B Tpyae. CTpecc u ero nmpoQuiaKkTuka.

1.6 Ilcuxomorus mpodeccuoHaIbHOM AESITEIBHOCTH.

Pazoen 2. Iloznasamenvrule npoyeccol

2.1 OcHOBHBIE ATaNbl pa3BUTHUS CYOBEKTA TPY/IA.

2.2 TpynoBas MOTUBALMS U YAOBJIETBOPEHHOCTh TPYAOM.

2.3 llenenosiaranue v mIaHUPOBAHKUE B TPO(PECCHOHATILHOM ACSITEIIBHOCTH.



2.4 TlpodeccnonanpbHasi KOMMYHHUKAIIHS.

2.5 Ilcuxoisiorust KOHQIUKTA.

2.6 Tpynosoii kosuiekTuB. Ilcuxosiorus cOBMECTHOTO Tpy/aa.
2.7 IlcuxoJiorus ynpaBJiICHUs.

OO61ee KOJIMYECTBO Pa3/eiioB 2.

4 O0beM yueOHOM TMCHUIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIIJIMHbI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,94 34,0 25,5
Jlexuu 0,44 16,0 12,00
[IpaxTueckue 3anstus (113) 0,5 18,0 13,5
CamocrosiTeJibHAs padoTa 1,06 38,0 28,5
KonrakTHas camocrositenbHas paboTa 0,2 0,15
1,06
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 37,8 | 2835
Bua koHTpoJsn: 3auer

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Cucrema noiep:KKu NPUHATHS PelIeH Ui

1 Heap AMCHUNIMHBI — COCTOUT B IPUOOPETEHUN MaruCTpaHTaMH HOBBIX, yIIIyOJIE€HUU
UMEIOLUXCS 3HAHUM, YMEHMH, BJIaJleHU U B (OPMUPOBAHUN KOMIETEHUUN B 00JACTH TEOPUU
MIPUHATHSL ONTUMAJBHBIX PEIICHUA B SKOHOMHUKE M HCCIEAOBAaHUU OIEpalnid, KOMIBIOTEPHBIX
BBIYMCIIUTEIBHBIX METOJOB W AJITOPUTMOB; IIOHMMAHHA KOHLENIMM M HEPCIEKTUBHBIX
HaIlpaBJICHNUH, MPEJICTABICHUNA O COBPEMEHHBIX IOJAXOJaX K OLICHKE ONTHMAJIBHBIX PEIICHHI
MHOTOMEPHBIX 337a4 ¢ IOMOIIBI0 METOJ0B MATEMATHYECKOTO IPOrPAMMHUPOBAHMS, IIPUHIIUIIOB
U aJTOPUTMOB TEOPUH IIPUHATUS ONTUMAJIBHBIX PEIICHUN B SKOHOMHUKE.

2 B pesyabraTre u3yYeHHMs JAUCUMIUIMHBI 0Oydamluuiicd 1O Mporpamme
MAarucTpaTyphbl 10JKeH:

Obnadams cnenyrorumu komnetenmusamu: OIIK-2.1; OIIK-2.2; OIIK-2.3.

3uamo:

- 00bBEeKTbl, TMpeAMETbl, LEJIW, 3aJauyd; HaAIpPaBJICHUS, OCHOBHBIE IOHSTHUS,
MaTeMaTUYECKUI anmapar, MOJEIN, METOJIbI, 3TAIlbl IIPOLecca MPUHATHUS PELICHUS U OCHOBBI
METOJI0JIOTHH TEOPUU ITPUHATUS ONTUMAJIBHBIX PEHIEHUN B 3KOHOMHKE, B TOM YHCJIE B YCIOBUAX
HEONPEJCIICHHOCTH, CJIO0XHOW W NPOTUBOPEYMBOM HH(OpMalLMU, B YCIOBHUSIX pHUCKA WU
KOH(DIUKTA;

- OCHOBHbIE OCOOEHHOCTH MaT€MaTHYECKHX MOJENed U METOJI0B COBPEMEHHON TEOpUU
MIPUHATHS PELIEHUN;

- TEHJCHLIMH W NEPCIEKTUBBl PA3BUTHA COBPEMEHHBIX IMPUHIMUIIOB MaTEMaTUYECKHUX
METOJIOB IIPUHSATHUS ONITUMAJIBHBIX PEIICHUNA B 3JKOHOMHUKE.

Ymemo:

- (opmynupoBaTh IMOCTAHOBKY 3a/laud BBIOOpA ONMTHUMAIBHOTO TPHUHATHS Hambojee
palMOHAIBPHOTO pEIICHHS B TEPMHUHAX MAaTEMAaTHYECKOTO IMPOTPaMMHUPOBAHUS, SKOHOMHUKO-
MaTeMaTHYEeCKUX METOJOB M TEOPUHM TPHUHATUS PEIICHUM, IM0JIh30BATHCI COBPEMEHHOM
CIELUAaJIbHOM JINTEPATypOil;

- BeIOUpaTh 3 (HEKTUBHBIC MOACTN U METOBI JUIsl pEIICHUS TPUKIIAAHBIX 33/1a4;

- 00OCHOBAaHHO NPHUMEHSTh HM3YYEHHBIE METOJbI TEOPUH TMPUHATHS ONTHMATBHBIX
pelieHu TpH PENICHUH TMPAKTHYECKUX 3a/ad C HCIOJIb30BAaHUEM KOMIUJIEKCHOW METOJIUKH
SKOHOMHUKO-MAaTEMAaTHUYECKIUX METOJIOB U TEOPUHU MPUHATHUS ONTUMAIBHBIX PEIICHHA.



Braoemy:

- MaTeMaTW4YeCKHM amiapaToM JUIsl pemieHHsl 3aad MHOTOMEPHOW ONTHUMH3AINHA B
o0JyacTy MPUHSATHS PELICHU;

- HaBBIKAMH TTIOCTAHOBKH 33/Ia4H, aJITOPUTMHU3AIMA U TPOTPAMMHUPOBAHUS TIPH PELICHUN
3aa4 C WCIIOJIb30BAaHHEM JKOHOMHKO-MAaTEMAaTHYECKUX METOJIOB, METOJIOB MAaTeMaTHYECKOTO
MIPOTPAaMMHPOBAHUS U AITOPHUTMOB TEOPUH TMPUHSTHUS ONTUMAIILHBIX PEIICHHS.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Beeoenue

Henn wu 3amaun kypca. CrpykTypa usnaraemoro wmarepuana. [lonsitue mnpenmera
uccnenoBanui. Mcropust pa3BUTHS HAaydHOW TEOPUM HCCIENOBAHMS OINEpaldid U TEOPHUH
IIPUHATHS PELICHUM.

Pazoen 1. Beeoenue 6 meoputo npunsamus peuienuil

CoBpeMeHHBIN 3Tan pa3BUTUS TEOPUM MPUHATHS PELICHUH M HUCCIENO0BAaHUS Olepaluii
CucreMHBI MoaxoA Npu OpUHATUU pemieHuid. COBpPEMEHHbIE METOJbl MPHUHITHUS PELICHUH.
[Ipob6rema roprszoHTa MIIAHUPOBAHUS

MexauciuImHapHblid  XapakTep TEOPUH IPUHSTHS PEIICHUN U NCCIEA0BAHUS
onepanuu.

OcHOBHbIE XapaKTEPUCTUKH U MOHATHS TEOPUU IPUHATHS pelieHuid. 3ajaun BeIOOpa U
MPUHATHS ONTUMAJIbHOTO peweHus. [Ipunimn ontumanbHoCTH. AnbTepHaTuBbl. Kpurepuu.
[IIkaJibl OLIEHOK IO KPUTEPHUSIM.

Ponu nropeit B mponiecce NpUHATHA PELLICHUI.

Knaccudpukanus 3amau npussatus pemieHuil. Knaccudukamuss  MeTOI0B HPHUHSATUS
pemienuii. IlpuHaTHE pelIeHUi B yCIOBUSAX ONPENEICHHOCTH U HEONpeaeleHHOCTH. Pemenue,
OTPEJIENIEHHOCTh, PHUCK, HEONpeaeleHHOCTh. OlleHKa MHOTOKPUTEPHUAJbHBIX allbTEPHATHUB.
Knaccudukanus 3anad 1 xapakTepHble YepThl IPUHATUS PEIICHUN B YCIOBUSX ONPEIEIIEHHOCTH
Y HEONIIPENEIEHHOCTH.

[locraHoBKa 3amad s NPUHATHSA  ONTUMAaNbHBIX pemieHud. IIpomecc mnpuHsATHA
peuieHuid. Tunoskle 3aAa4u NPUHATUS pelieHuil. SI3bIKKN onucaHus BeIOOpa.

KoHuenmus KOMIBIOTEpHON NOAJNEPKKHA NPHUHATHS penieHud. YenoBeko-MallnHHbBIE
npouenypsl. CoBpeMEHHbIE HAlPaBJICHUsI Pa3BUTUS YEJIOBEKO-MalIMHHBIX CUCTEM BbIOODA.

OcHOBHbIE TOHATUS U OCOOEHHOCTH HCCIIEIOBAHMS OIEpalMii U TEOpUU HPHUHATUS
pelieHnid. DTanbl ONEpalMoHHOro npoekTta. Kpurepuil onTUMaaibHOCTH MpPH HCCIEIO0BAaHUU
onepanuii (MO). Bunst matematnueckux mozenein MO. Kimacest Tunmunsix 3amau MO.

DKOHOMHMKO-MAaT€MaTUYeCKUe  MOJENW  3aJad  JMHEHHOro  MpPOrpaMMHpOBAHMSL.
MareMaTrnueckre MOIEIN TUIMYHBIX 3a]1a4 UCCIICJOBAHUS OIIEpaLii.

Pazoen 2. Knaccuueckas meopusa onmumuzayuu - meopemuyeckas OCHO8a
0emepMUHUPOBAHHBIX MEMOO08 NPUHAMUSA ONMUMATLHBIX PeUeHUl

2.1. Moaenu u METObI ITOUCKA JIOKAJTbHO-ONTUMAJIBHBIX PEIICHUI IIPU OJHOM KPUTEPHUH

OOmass MocTaHOBKa  3aJaud  MAaT€MaTUYeCKOro IPOrpaMMHUPOBAaHHUS  pEIICHUS
SKOHOMMKO-MaTEeMaTHUYeCKUX 3a4a4d BblOopa. OOmiye NpUHIMIBI [OCTPOEHUS METO0B
JoKanbHOM ontuMusanuu. CTpyKTypa METOJIOB IOHUCKA JIOKaJIbHOIO MHUHHMMYyMa (YHKIIMM.
Knaccugukanus MeTo10B JTOKaJIbHOTO MOUCKA.

2.2. Kitaccnueckue AeTepMUHUPOBAHHBIE METOIbI MATEMATUYECKOTO IIPOrPaMMHUPOBAHNUS
MHOTOMEPHOM JIOKAJIbHOM ONTUMHU3AIUN

OCHOBHbBIE TIOHSTHUS, IOJIO)KEHUS, OIpPENEICHUs] U TEPMHUHOJOrUS. XapaKTepUCTUKa
JNE€TEPMUHUPOBAHHBIX MPSMBIX METOJIOB MOMCKA, MPEUMYLIECTBA U HeaocTaTku. OcoOeHHOCTH
peaJIbHbIX AKOHOMMUYECKUX 3ahad. OOnmacTu mnpuMeHeHuss U oOmias XapaKTepUCTHKa 3adad
MHOTOMEPHOH JIOKAJIbHOW ONTUMHU3ALNH.

2.3. Moaenu TMHERHOTO IPOrpaMMUpPOBaHUS
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O6bmas 3anava auHeitHoro nporpammupoBanus (JIII). OcHOBHBIE MOHATHS, MTOJOKEHMUS,
ompeneneHus W TepMuHojiorus.  DopmMyaHpoBKa  OCHOBHOW  3a/Jadyd  JIMHEWHOIO
nporpammupoBanus. [IpuMepsl 3amad JMHENMHOrO nporpaMmupoBanus. @OpMbl 3anucH 3a1ad
JIMHEIHOTO0 MPOrpaMMHUPOBAaHUS U CHOCOObI mpuBeneHus K HUM. Kanonuueckass gopma 3amau
JIIT. CranmapthHas ¢opma 3amauu JIII. ['eomeTrpuueckoe mpencTaBieHUE 3aJadyu JTUHEHHOTO
nporpammupoBanus. CpoiictBa 3anau JIII. Beinenenue BepmIMH JOIMYCTUMOIO MHOKECTBA.
Merons! pemienus 3anay JIII.

1) Cummuiekc-MeTo/ pelieHus 3aad JMHEMHOTO IpOorpaMMUpPOBaHus. XapaKTepUCTHKA

Merona. OrmpeneneHue MNEPBOHAYAIBHOTO JIOMYCTUMOTO 0a3uCHOrO peleHus.
[Ipusnak ontumanbHOCTH. Ilepexoa OT 0AHOro 0a3MCHOTO pELIEHUS K JIPYromy.
[Ipu3nak ontuManbHOCTU. OCHOBHBIE 3Talbl W AJITOPUTM  CHUMILIEKC-METO/A.
CuMIuIeKCHBIC TaOTUIIBI.

2) JlBoiictBeHHOCTH 3a7au JIII. DxkoHOMUYECKast HHTEpPIIPETAlUsl JBOMCTBEHHON 3a1a4u
00 wuCMonIp30BaHUM pecypcoB. Teopembl ABOWCTBEHHOCTH. COOTHOIICHHE MEXKIY
ONTUMAJIBHBIMU PEHICHUSAMHU TNPSIMON W JBOMCTBEHHOM 3alaud. ODKOHOMHUYECKas
MHTEpIpeTaus JBOMCTBEHHOCTH. J|BOMCTBEHHBIN CUMILIEKC-METO/.

2.4. TpaHncnopTHbIE 3a/1a41

Mertonpl pemenust TpaHcnopTHbiX 3a1a4 (T3). [locTanoBka 3aaun U cTpaTerus: peuieHus
T3. Meto/ibl HaX0JIeHUSI HAYaJILHOTO OMOPHOTO IJIaHA NEepeBO30K. MTepallMOHHBIA aaropuTM
pemenus T3. Metoapl MOTEHLINAIOB, CEBEPO-3aMlafHOTO YIJla, MUHUMAaIbHONH CTOMMOCTH, METOJ]
@orens. TpancnoprHas 3a1a4a ¢ IPOMEKYTOUYHBIMU ITyHKTaMHU.

2.5. 3a1auu 1IET0YHUCICHHOTO JTMHEHHOTO TTPOTPAMMHUPOBAHUS

Metonpl  pemieHuss  3a7ad  [EJIOYMCIEHHOTO  JIMHEHHOTO  LIEJIOYHUCIIEHHOTO
nporpammupoBanus (3LUJIIT). Ilpumeps! nenouncieHHbIX 3KOHOMUYecKuX 3ajaad. [loctaHoBka
3anaun 3LJIIL. Metonp! pemenus: meroa ['oMopu, METO] BETBEH U IpaHULL.

2.6. Mojenu HeTMHEHHOTO MPOrpaMMHUPOBaHUS

[locTaHoBka 3aja4 HEIMHEMHOrO NPOrpaMMHpPOBAHUS. ODKCTpeMajbHble 3ajaun 0e3
orpanuueHuil. Heo6XxoauMble U TIOCTaTOYHbIE YCIIOBUS CYLLIECTBOBAHUS IKCTPEMYyMa.

3ajayu Ha HKCTPEMYM IpU HaIMuMW orpaHuueHuil. OrpaHuyeHus: B BUJEC PaBEHCTB.
HeoOxonuMmble M J0CTAaTOYHBIE YCIIOBHS CYIIECTBOBAHMSI YCJIOBHOIO 3KcTpemMyMa. Teopus
MHOXUTeNeH Jlarpamka u ee npuioxenue. 3amada Jlarpanxa.

XapakTepucTuka 3a7ady. OKOHOMHYECKass U  TeoMeTpuYecKass HHTEepIpeTarus
HEJIMHEMHOT0 TPOrPaMMUPOBAHUSL.

D¢ dexTrBHBIE ANTOPUTMBI OJHOMEPHOTO Moucka. KBagpaTuuHoe mporpaMMUpOBaHUE.

MHoromepHbIil mouck 6e3ycioBHOro MUHUMyMa. Metonpl "cmycka'. Metoasl HYJIEBOTO,
MIEpPBOrO U BTOPOTO NOpsaKa. MeToabl CllydyaifHOro Morucka MHOTOMEPHOTO 3KCTPEMYyMa.

VYcnoBHbI 3kcTpeMyM. [IpUHIIMITBI TOCTPOEHUS YUCIEHHBIX METO0B ITOMCKA YCIOBHOTO
skcTpemyMa. OCHOBHbIE YHCIIEHHBIE METOJbl IOMCKA MHOTOMEPHOTO JIOKAJIBHOTO 3KCTpeMyMa
[IPY HAJTMYUU OTPaHUYEHUH.

2.7. lerepMuHMpOBaHHAsI MOJEIb JUHAMHYECKOTO IporpammupoBanus (JI1)

[ToctanoBka 3amgauu JII. OcHoBHbIe MoHSATHUS. PekyppeHTHas mpupojaa BBIYUCICHHUH B
JI1. Matematuueckoe onucanne, GyHKIIMOHAIBHOE ypaBHeHUe bemmana. Obmas nporeaypa u
QITOPUTM PEUICHHUS] METOJIOM JMHAMUYECKOI0 MPOrpaMMHUpPOBAHUS. DKOHOMHYECKHUE 3aJauH,
pemaembie merogom 1.

Pazoen 3. Ocnoenvie mamemamuueckue memoovl NPUHAMUA PEULeHUL 6 YCIO08USX
onpedenennocmu u HeonpeoeneHHocmu. Muo2okpumepuanbHas OnMUMU3ayusl

3.1. MHOTOKpHUTEpHATbHBIE 33/1a4H TPUHATHS ONTHUMATBHBIX PEIICHUI

MHorokputepuanbHble 3a1a4u. [I[puMepbl MHOTOKpUTEPHAILHOCTH B 3KOHOMHUKE. O01ine
CBEICHMSI O MHOTOKpPUTEpUAlbHBIX  3ajadax  ontumusauuu. IlocraHoBka — 3ajmauu
MHOTOKpHUTEpUaIbHON (BEKTOpHOM) ontumuzauuu. JlokanbHele (4acTHble) Kputepuu. O0nacthb
paborocriocobHoctu.  KpurepmanpbHoe  mpoctpanctBo.  [IpoGmemsl  permeHuss — 3amad
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MHOTOKPUTEPHAIBHOM onTumu3anuu. HecpaBHuMocTe pemenuii. Hopmanusanus KpUTEpHEB.
Yuér npuopurera kpurepueB. OCHOBHbIE HAIpPaBJIEHUS METOJOB PEIICHUS 337a4 BEKTOPHOM
ONTUMHU3ALIHH.

[Toctpoenune muoxectBa [lapero. MuoxectBo DmxBopra-Ilapero. OnTUManbHOCTh U
OTHOIIEHHE AoMUHUpoBaHUs Mo Ilapero. Pemienus noMuHUpYyeMble U HEJIOMUHUDPYEMBIE.
O6uactp cornacusi. KommpomuccHast kpusast (GponT Ilaperto).

Metoasl CyXe€HHMS NapeTO-ONTHUMAJIbHBIX pemeHuid. MeTonpl 3aMeHbl BEKTOPHOTO
KpUTEpHUs CKaJIIpHBIM KpuTepueM. @opmanbHoe onpeienenue 0600meénHoro kpurepus. [lapueie
CpPaBHEHHMsI aJbTEPHATUB IO KaXJOMYy M3 KpUTepueB. PaHXMpoBaHHE YaCTHBIX KPUTEPHUEB.
Brei6op HaubGonee mnpeanoututenbHol anbTepHaTuBbl. Lllkanbl u3MepeHHs Mpearno4YTeHui
pemienuid. IIpoGieMbl U CIOKHOCTH MOCTPOEHUS OOOOIIEHHOTO KPUTEPHS Ul BEKTOPHBIX
3aa4  ONTUMHU3ALMU. AJNJUTHUBHBIM M MYJbTUILIMKATUBHBIN KPUTEPUH ONTUMAIbHOCTH.
MakcuMHUHHas CBEpTKa.

MeTo/1 B3BEILIEHHOI CyMMbI YaCTHBIX KpuTepues. MeTo1 "uaeanbHON" TOUKH.

Metonpl mocneAoBaTENbHOM ONTHUMHM3AaUUU. MeToa TOCIeI0BaTeNbHbIX  YCTYIOK.
Jlexcukorpaduueckuit kputepuid. MeTon TiaBHOro Kpurepus. Meroa paBEHCTBA YaCTHBIX
KpUTEPUEB.

MeTo/pl OLIEHKM U CpPaBHEHUS MHOTOKPUTEPUAJbHBIX aJbTEPHATUB B YCIOBHUAX
onpezneneHHocT. MHorokputepuanbHas Teopust mnosiesHoctu (MAUT). Meroast ELECTRE
paHXMpPOBaHUSI MHOTOKpUTEpHaIbHBIX aibTepHaTB. OcHoBHBIE ATanbl B MeTogax ELECTRE.

[kana usmepenus npennourenuil pemenuit Caaru. [logxon aHanuTHYECKON HepapXuu.
OcHoBHble 3Tanbl noaxona. Wepapxum u npuopurersl. Meron ananuza uepapxuit (MAN).
[TocTpoenue nepapxuu "menb — KpUTEPUH - alibTepHaTUBbI". COrIacOBaHHOCTh UEPAPXUU.

3.2. OcHOBHbIE MaTeMAaTUYECKHME METOJbl B YCJIOBHUSIX HEONPEIECNEHHOCTH, PHCKa,

KOH(pIMKTa

[IpuHATHE pemeHud B YCIOBHAX HEONPEAEICHHOCTH. XAapaKTEepUCTHKAa BHJIOB
HeonpeaesieHHOCTH. [IpUHIMNBI ONTUMANBHOCTH, MOJEIH, MpaBUia M METOJbl MPUHSITHS
ONTHUMAIBHBIX PEIICHUN B YCIOBUAX HeompeaeneHHOcTH uHpopmanuu. Kpurepuit Jlamnaca,
kputepuil CaBujka, kpurepuil ['ypBuila, MuHuMakcHbiil kputepuil. [loHsiTHe 0 pemieHUH B
YCIIOBUSX pUCKA.

3.3. DneMeHThl Teopuu Urp. IrpoBbie METOIbI B TEOPUH MPUHATHUS PELICHUM

[locTaHoBKa 3a1auM, OCHOBHBIE IOHATHA, ONpPENCIICHUS TEOPUH UIp, KiaccU(UKaLUs
UTPOBBIX 3a/lady, OCHOBHble MeTObl. [lnarexHas marpuna. HukHSAS W BepxHss L€HA WIPHIL.
OnTumanbHOE pEUIeHHEe WUrpbl ABYX JIUI[ C HYJIeBOM cymmoil. Pemenue urp B CMelIaHHBIX
crparerusx. IIpuBenenne MaTpu4HON UIPHI K 3a/1a4€ JIMHEHHOTO IPOrPAMMUPOBAHUS.

3.4. CoBpeMeHHbI€ CIIOCOOBI U CPEACTBA IPUHATHUS PELLICHUIN

CoBpemeHHbIE CLIOCOOBI U CPEJICTBA IPUHATHS pelieHui. YenoBeko-MaluHHbIE CIIOCOOBI
NPUHATHS pelleHud. PekoMeHganuu 1o BBIOOPY METOJOB, HCHOJB3YEMbBIX Ul HPUHSITUS
ONTUMAJIbHBIX PEILICHUI

3.5. JlerepMuHupoBaHHAast MOJAEb AMHAMUYECKOTO HporpammupoBanus (JI1)

[ToctanoBka 3agaun JIII. OcHoBHBIE moHsTHS. PekyppeHTHas mpupojaa BBIUHUCICHHUH B
JI1. Matematuueckoe onucanne, GyHKIIMOHAIBHOE ypaBHeHne bemnvana. Obmas npoueaypa u
QITOPUTM PEUICHHUS] METOJIOM JMHAMUYECKOI0 MPOrpaMMHUpPOBAHUS. DKOHOMHYECKHUE 3aJauH,
pemaembie merogom 1.

OO61Iee KOJTMYECTBO pa3/eyos - 3.

4 O0beM yueOHOM TMCHUTITHHBI

B
. B akanem.
Bunel yue6HOM paboThI 3a4€THBIX
yacax
€IMHULIAX
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY IUIAHY 4 144
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,42 51
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Jlexmmm (JIex) 0,47 17
[Tpaktnueckue 3anstus (113) 0,95 34
CamocrositesbHas padora (CP): 1,58 57
JK3aMeH 1 36
KonrakTHas paboTa — mpoMeXyTo4Hast aTTecTalus 0,4
[ToaroroBka K sK3amMeHy ! 35,6

Buja koHTpoJs: 3K3aMeH

B
Buner yue6HOM paboThI 3a4ETHBIX B actporom.
eIMHUIIAX Hacax

OO01asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY ILUIAHY 4 108
KonrakTHas pabora — ayauropHasi padora: 1,42 38,25
Jlexmm (JIek) 0,47 12,75
[TpaxTuueckue 3anstus (113) 0,95 25,5
CamocrositesbHas padora (CP): 1,58 42,75
JK3aMeH 1 27
KonTakTHas paboTa — mpoMeXyTo4Hast aTTecTalus | 0,3
[ToaroroBka K sK3amMeHy 26,7

Bujx koHTpoJs: 3K3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«Monenu nHPOPMALMOHHBIX NPOLECCOB U CUCTEM)

1 Heap AuCHUNIMHBI — SBISCTCS H3y4€HHE COBPEMEHHBIX IpoOjaeM B 00JacTu
MH(POPMAITMOHHBIX MPOILIECCOB M TEXHOJOTUM M OCBOCHUE OCHOBHBIX METOJIOB MX MCCIICIOBAHMS
U MoJenupoBaHusa. HM3ydeHue IUCHUIUIMHBI TPOBOAUTCA Ha MNpPUMEPE MATEMaTUYECKOro
MO/ICTUPOBAHUS HEIMHEWHBIX SIBJICHUH, BOZHUKAIONINX B (DU3UKO-XUMHUUECKHX CUCTEMaX.

2 B pe3yabTaTe u3y4YeHHS JAUCHHUIIMHBI
MAarucTPaTyphbl T0JIKeH:

Obnadams cnenyromumu kommerennusamu: OIMK-4.1; OIIK-4.2; OIIK-4.3; OIIK-7.1;
OIIK-7.2; OIIK-7.3.
3namo:

- COBpEMEHHBIC METOIbI HCCIICIOBAHUS HHPOPMAITMOHHBIX CUCTEM;

o0yyammuiicda 10 mnporpamme

— METOABI aHaJInu3a U CUHTE3a I/IH(i)OpMaHI/IOHHI)IX CHUCTEM,

— THUIIBI MAaTEMATHYCCKUX Moneneﬁ I/IH(i)OpMaHI/IOHHI)IX CHCTEM,

— CXEMY U MCTOJO0JIOTHIO ITPOBCACHHA BBIYUCIUTCIIBHOTO SKCIICPUMEHTA,

— METO/IbI MTAPAMETPUUIECKOTO aHAIN3a;

— METO/Ibl MOCTPOEHUS (Pa30BBIX U MMAPAMETPUUYECKUX TOPTPETOB CUCTEM;

— METObI IPOJOJDKEHUS 110 IapaMeTpy;

— MCTOABI IMOCTPOCHUA MHKPOCKOIINMYECKHUX CTOXACTHUYCCKUX MOI[CJ'ICI71 U aJIrOpUTMEI
Momnre-Kapino.

Ymems:

- TPUMEHSITH COBPEMEHHBIC METOJbl CHUCTEMHOTO aHaimm3a K HWH(GOPMAIMOHHBIM
MpoIeccam U TEXHOJIOTHSM;

— MPOBOJANTH MCCIICIOBAHUS XapaKTEPUCTHK KOMIIOHEHTOB U MH()OPMAIMOHHBIX CUCTEM
B 1[EJIOM;
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— pa3palaTbiBaTh MaTeMaTUYECKHE MOJEIN WH(OOPMALIMOHHBIX CUCTEM U MPOBOAUTH HUX
IapaMeTpU4eCKUi aHajIu3;

— HaxoJUTh 00JIaCTH apaMETPOB C Pa3HBIM THUIIOM JUHAMHUYECKOTO MOoBeACHUS (00JacTH
YCTOWYMBOCTH U HEYCTOMUMBOCTH, 00JIACTH CYIIECTBOBAHUSI PA3IMYHBIX HEJIMHEWHBIX SIBJICHUI);

— YMETb CTPOUTb MHUKPOCKOIIMYECKHE PEILIETOYHBIE MOJEIHM W PEAIM30BBIBATH MX Ha
KOMITIBIOTEPE C MOMONIBI0 aropuTMoB MonTte-Kapo.

Braoemy:
- METOJIaMH aHaJIM3a U CUHTE3a WH()OPMAITMOHHBIX CUCTEM;
— METOJIaMU pPa3pabO0TKH MaTEMATUIECKUX Mo ieliell HHPOPMAITMOHHBIX CUCTEM;
— METOJaMU MapaMeTPUUYECKOr0 aHaIU3a U aITOPUTMAaMU IIPOIOJDKEHHUS IO TapaMeTpy;
— METOJaMH TOCTPOCHHS (Pa30BBIX U MapaMETPUYECKUX MOPTPETOB CUCTEM; METOJIAMU
MOCTPOCHUSI UMUTALIMOHHBIX MOJieNield 1 MmeToaamu MonTe-Kapiio s ux peanuzanuu.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Memoowl uccnedosanus uHhopmayuoHuvix cucmem

1.1. UadopmanimoHHbIE CHCTEMBI.

Knaccsl, Buabpl 1 Tumnel uHpopMaunoHHbIX cucteM. CroxkHble cuctembl. CBOMCTBa U
CTPYKTYypa CJIOKHBIX cucTeM. OCHOBHbIE IPUHLUIIBI U 3aKOHOMEPHOCTH (YHKIIMOHUPOBAHUS U
Pa3BUTHUSI CIOKHBIX CUCTEM.

1.2.  Maremarnyeckoe MOJACIMPOBAHNE W  BBIYMCIWTEIBHBIM JKCIIEPUMEHT Kak
COBPEMEHHBIE METO/1bI TIO3HAHMUSL.

MeTtonpl HcceIOBaHUS CIOKHBIX CHCTEM. MareMaTtnyeckoe MOJAEIUPOBaHUE Kak
MHCTPYMEHT TO3HAHMSI M SI3bIK MEXIUCUUIUIMHAPHBIX HcciefoBaHuil. CxemMa U MEeTOJ0JIOTHS
BBIYHMCIUTEIBHOTO IKCIIEPUMEHTA.

1.3. Knaccuduxarnus MmaTeMaTHIECKUX MOJIETIEH.

VYpoBHU onucaHus HUBHKO-XUMUYECKUX MPOLeccoB. TUIBI MaTEMaTUUECKUX MOJEEH U
METO/IbI UX UCCIIEIOBAHMUSL.

Pazoen 2. Maxpockonuueckue mooenu. Memoow napamempuyecko2o aHaiu3a

2.1. [TapameTrpudeckue NOPTPETHI MOJENIEH.

3aBUCUMOCTh OT MapaMeTpoB. BHyTpeHHHE, BHEIIHHWE W IOJrOHOYHBIE MapaMeTphl.
[TapameTpudeckuii MOPTPET CUCTEMBI. DTalbl HapaMEeTPUUECKOTO aHATIU3A.

2.2. MHOXECTBEHHOCTb CTAallMOHAPHBIX COCTOSIHUN. JIMHUSA KpaTHOCTH.

MHOXECTBEHHOCTh ~ CTAlIMOHAPHBIX COCTOSHWM, THcTepe3uc. IlocTpoenne nmHHUK
KpaTHOCTH Ha IUIOCKOCTH JABYX MapameTpoB. MeToauka noucka oOnacTeil MHOXKECTBEHHOCTH
CTallMOHAPHBIX COCTOSHUI.

2.3. ABTOKOJN€0aHus, pelakcalnoHHbIe KosieOanus. JIuHus HeUTpaIbHOCTH.

ABrokoneOanus. HeoOxoaumble ycinoBus BO3HUKHOBEHMsI KoJsieOanuil. IlocTpoenue
JIMHUHU HEUTPaJIbHOCTU Ha IJIOCKOCTHU JIBYX MapameTpoB. PenakcannonHble kojaebanus. Mertobl
MIOMCKa aBTOKoJIeOaHU B cuctemMax. MoJiesii aBTOK0JIe0aTeIbHBIX CUCTEM.

2.4. YucneHHble aNroOpUTMbI IPOJOJDKEHUS TI0 TapaMeTpy.

UucnenHsle METOABI IPOJOJDKEHHMS [0 IapamMeTpy CTAalMOHApHBIX PEIIECHUM.
OpHomapaMeTpuuecKuii W JIByXmapaMmeTrpuueckwii  aHanu3. DyHKOMs  mOCIeIOBaHHMS.
[IpopomkeHue no napaMerpy NEpUOANIECKUX PELICHUN.

Pazoen 3. Pacnpeoenennvie modenu, cucmemvl muna peaxyus-ouggysus

3.1. CrauuroHapHbl€ IUCCUTIATUBHBIE CTPYKTYPHI.

CranuoHapHbple JMCCUIIATUBHBIE CTPYKTYphl, Oudypkanus Toropunra. HeoOxomumeie
YCTIOBHSI BO3HHKHOBEHHS CTPYKTYp ThiopuHTa. MeTOonsl MowWcka CTpyKTyp ThiopuHTa B
Moensix. Moienb OprocerisTopa u Apyrue.
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3.2. BonHbl nepexitoueHusi, Wik GpoHThI, B OMCTaOMIBHOMN Cpefie.

Bonns! nepexntouenus, uinn ppontsl. Mozens Konmoroposa, [lerposckoro, [luckyHnosa.
ABTOMOJIENIbHOE pellieHre Tula Oeryieil BoHbl. AHaTuTHYecKoe penieHrne. CKopocTh BOJIHBI U
HampaiieHne. MeToIuka MoucKa BOJIH MEPEKII0YeHHs] B MOJETAX, OINpE/IeieHUE HalpaBieHHe
HEPEKIII0YEHUS.

3.3. Venunennole Oerymiye BOJHBI, WJIM MMIYJIbChl, B BO30yAHMOH cpene.
[IpoctpancreenHo-BpemenHo# xaoc (I1BX).

Tunel akTUBHBIX Cpell U MX MAaTEMAaTUYECKOE ONUCAaHUE. YeINHEHHbIE OETyIie BOJIHbI B
BO30yIuMBIX cpeaax. OCHOBHBIE 3JIEMEHTHl YyEIMHEHHOro umIiyiasca. dopma HUMIyIbca.
Metouka noucka yeAUMHEHHbIX UMIyiabcoB B mozensax. [IBX B Bo3Oynumoit cpene. Cuenapuit
Qeiirenbayma nepexonga ot ummnyiasca k [IBX. IIpoctpaHCTBEHHO-BpEMEHHbIE IUarpamMMbl,
MeTo/ bl aHanu3a [IBX.

3.4. CiupanbHbIE BOJIHBI.

OCHOBHbBIE  3JIEMEHTHI CHUpPAIbHOM BOJHBL [IpuOIMKEHHBIE METOAbl ONUCAHUS
CHUpaJIbHBIX BOJIH. Meanap. Metoauka nocTpoeHus CiupajibHbIX BOJIH HA MPUMEPE U3BECTHBIX
MOZEIEN.

Pazoen 4. Muxpockonuueckue cmoxacmuueckue mooenu

4.1. MapKOBCKHE CITy9aifHbIC MTPOTECCHI.

Croxactuueckue npoueccol. Ciyyalinple uncia. BeposarHocTHble Mojaenu. MapkoBckue
ciydaiinble coobiTus. Crucrema Kosmoroposa.

4.2. Anroputmsl Monre-Kapuio.

ANTrOpUTMBI CTOXaCTUUECKOIO MOJIEIUPOBAHUS: METOJ OTKa3a, METO/l YACTUYHBIX CYMM,
KUHETUYECKUA METOJ, JUHAMHUYECKHM MeTon U JAp. TOYHOCTP H  JOCTOBEPHOCTH
CTOXaCTHUYECKOT'0 MOJIEIUPOBAHUSL.

4.3. PemierouHble MUKPOCKOITMYECKHE MOJEIU IT'€TEPOreHHBIX KaTaTUTHUYECKUX PEaKLIUM.

Mopnenb MHOTOKOMIIOHEHTHOTO PpEIIETOYHOTO rasza. Mojenn HOBEpXHOCTEH, Mojaenu
a7IcOpOLIMOHHOIO CJI0s, MOJEJIN IEMEHTAPHBIX CTAAUM peakuuu. MHUKPOCOCTOSIHUSI CHUCTEMBI.
OCHOBHOE KMHETUYECKOE ypaBHEHUE.

4.4. HaBeneHHble QUIyKTyaluussMH KoJjieOaHus, BOJHBI U (pa30BbIe MEPEXO/Ib.

Bnusinue ¢aykryanuii Ha mpouecchl B MUKPOCKOIHUYECKUX CTOXACTUYECKUX MOJEIISX.
HaBenennsle ¢uykryanusmu koseOaHusi, BOJHBI U (ha30BbI€ MEPEXOAbl B MUKPOCKOMHUYECKUX
croxacTuueckux peakuusx. Peakuust oxucienus CO Ha MUIATUHOBOM — KaTallM3aTope.
[ToBepxHOCTHAst MOzienp peakunu trmna JIoTku.

OO61Iee KOJIMYECTBO pa3aeinoB — 4.

4 O0beM yueOHOM TMCHUIITHHBI

. B B akagem.
Bunel yue6HOM paboTh 3a4€THBIX

eIMHUIIAX Hacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 5 180
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,9 68
Jlexuuu (Jlek) 0,47 17
Jlaboparopuble 3ansTus (J1ab) 0,96 34
[TpaxTueckue 3anstus (113) 0,47 17
CamocrositesbHas padora (CP): 2,1 76
JK3aMeH 1 36
KonTakTHas paboTa — mpoMeXyToO4Hast aTTecTalus 0,4
[ToaroroBka K sK3amMeHy ! 35,6

Bujx koHTpoJs: 3K3aMeH
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. B B actponom.
Bunel yue6HOM paboThI 3a4€THBIX

eIMHUIIAX Hacax
OO0uiasi TPy10€eMKOCTh IUCHUIJIMHBI 110 Y4€0HOMY IJIaHY 5 135
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,9 51
Jlexuuu (Jlek) 0,47 12,75
Jlaboparopuble 3ausTus (J1ab) 0,96 25,5
[TpaxTuueckue 3anstus (113) 0,47 12,75
CamocrositesbHas padora (CP): 2,1 57
JK3aMeH 1 27
KonTakTHas paboTa — mpoMeXyTo4Hast aTTecTalus | 0,3
[ToaroroBka K sK3amMeHy 26,7

Bujx koHTpoJs: 3K3aMeH

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI

«PaboTta ¢ 00JbIMMHU JAHHBIMM U MAIIIUHHOE 00Y4YeHHUe)

1 Heap AMCUMIUIMHBI COCTOWT B YIiyOJCHUU WMEIOIMIMXCA W TIOJYYCHHH HOBBIX
3HaHUW, YMEHUW W HABBIKOB B 0O0JIACTM OCHOB TEXHOJIOTHMH OOpaOOTKHA OOJBIIUX JaHHBIX U
MalMHHOTO OoOyueHus. WX mnpuMeHeHwe Mg pa3paObOTKH, MPOCKTUPOBAHUS M PEIICHHS
MPUKIIATHBIX 3a/1a4, MOJYYCHHE HABBIKOB pa0OTHI CO CHEIUATU3UPOBAHHBIMU OMOIMOTEKAMH U

KOMILICKCAMU IIPOTPaMMHBIX CPCJACTB B XOJA€ CO3aHUS IMMPUKITAIHBIX HpI/IJ'IO)KCHI/II\/II.

2 B pesyabrare Mu3yYeHHMs JAUCUMILIMHBI
MATHCTPATYPHI J0JI/KEH:

Obnadams cnenyromumu kommerennusamu: OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-5.1;

OIIK-5.2; OIIK-5.3.

3uamo:
— Cunrakcuc s3b1ka Python;

o0yuawuuiics

nporpamme

— OCHOBHbIE MPUHIUIIBI U UHCTPYMEHTHI XpaHEeHUs JaHHbIX Oousblioro oobéMa (Big Data);
— OCHOBHbIE MPUHIUIIBI U AITOPUTMBI 00pabOTKU JaHHBIX OoJbIIoro oobvéma (Big Data);
— OCHOBHBIE MPUHIUIIBI U AITOPUTMBI MalIMHHOTO 00yueHus (Machine Learning).

Ymems:

— HUCII0JIB30BAaTh IMPOrpaMMHLBIC CPCACTBA MJIA XPpAHCHUA JAaHHBIX 00JIBIIOTO O6’BCMa;

— oOpabatsiBaTh JaHHBIE 0OJIBIIIOTO 00BEMA,

— IPUMEHSATD CYIIECTBYIONINE OMOINOTEKU TSt 00pabOTKH TaHHBIX;
— UCIIOJIH30BATh PA3TUYHbIC OMOIMOTEKH JIJIsl TUTIOBBIX 33/1a4 MAITUHHOTO OOYJYEHHS.

Braoemes:

— HaBBIKaMH pa3pabOTKU CUCTEM JUIsl XpaHEHUs U 00pabOTKU AaHHBIX 00JbIIoro 00béMa (Big

Data);

— MaTeMaTHUYEeCKUMHU OCHOBaMH paloThI ¢ OonbiuMu qanHbME (Big Data);
— MPAKTUYECKUMH HAaBbIKAMH UCTIOJIB30BAHMS PA3IMYHBIX aJITOPUTMOB MAITMHHOTO OOY4EHHS;

— HaBbIKAMU MCIOJIb30BaHUs OMOIMOTEUHBIX (QYHKIUI AJIs pellieHns TUIOBBIX 3aja4u Big Data u

Machine Learning.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. Hauanvuvle nouwsmus npocpammupoganus Ha s3vike Python u ocHoewi

00pabomKu Mmekcmosoll U Yuci080u uHghopmayuu




Beenenue. Unteprnperarop Python u cpenst pazpabotku. OCHOBHbIE OHATHS.
Ananuzaropsl koxa. Moaynu. JJoCTyml K TOKyMEHTalHH.

[lepemennblie. ba3oBble THUIIBI JaHHBIX: YHUCIOBBIE TUIIBI, CTPOKOBBIN THII (Str)
Cnosxuble Tunsl fanHbix: cnucku (Lists), koprexu (Tuples), cnosapu (Dictionaries),
MHoO>ecTBa (Sets), pukcupoBannbie MHOXKecTBa (Frozen sets), 6aiiTel (Bytes), maccuBbl
OaiitoB (Byte Arrays).

Wuctpykuuu u onepatopsl. CTpykTypa koga. Oneparopsl s3bika Python. YcioBubie
onepatopsl. Llukmel. [locienoBaTenpsHOCTH.

Berpoennble QyHKINY U 3JIEMEHTHI (PYHKIIMOHAIBHOTO IPOTPaMMUPOBAHUS.
[Tonb3oBarensckue GyHKuU. OyHKIUHN BhICIINX MOPsiAKOB. Paitnbl. O6paboTka
UCKITIOYEHHH.

bubmuorexu NumPy, SciPy, matplotlib

Pazoen 2. Mamemamuueckuti annapam 0151 pabomuvl ¢ OAHHBIMU OONLULO2O 00BEMA U

MAUUHHBIM 06y'{€Hu€M

TpeOGoBanus, npeabABIIEMbIE K MATEMATUYECKUM MOJIEISIM. DTallbl IOCTPOEHUS MOJIENIEH.
WNnentuduxanus monenu. [IpoBepka agekBaTHOCTH MoAeaN. Moaenu CTaTUKU U JUHAMUKY.
[TocTpoenne mozenei B yCIIOBUSAX HEONPEAETEHHOCTH.

Cxema npoBepkH cTaTucTudeckux runores. [lonarue o 3akoHax pacrpeneneHust ciaydaiiHbIx
BenuuuH. Kputepuit @umepa. Kpurepuii Ctoronenta. F-otHomenue. [Iposepka
3HAYUMOCTH [TapaMETPOB MAaTEMAaTUYECKOW MOJIEIH, POBEPKA aJeKBATHOCTH
MaTeMaTU4YECKOU MOJIEIH.

Perpeccuonnsiii ananus. OnpeieneHue napaMmeTpoB JIMHEHHOTO YPaBHEHUS pErpPeccuu
METO0/I0M HaMMEHbIIUX KBAJAPaTOB, C UCIOJIb30BAHUEM CTATUCTUYECKUX XaPAKTEPUCTHUK.
Jucnepcuonnblil ananus. OnpeeneHue Haauuusl perpecCHOHHON 3aBUCUMOCTH C
ucnoJib3oBanueM F - oTHomeHus. MeToipl ocie10BaTeIbHOTO YTOUHEHUS CTPYKTYpPhI
perpeccuoHHoOro ypasHeHus. [IpoBepka 3HaunMocT napameTpoB. MHOKECTBEHHbII

ko3¢ punment koppenauuu. [lonstue o yacTHOM KOAPPUIIUEHTE KOPPEIALUU.

[TonaTHS HICKYCCTBEHHOTO HEHPOHA, HEUPOHHOU ceTu. CTPYKTypa MHOTOCIOMHOMN
HelpoHHOM cetu. @yHKIMYN akTUBaUKK HelipoHa. OCHOBHBIE METO/1bI 00y4YeHHS] HEMPOHHON
ceTH. 3a/1auyl, pellaeMble HEMPOHHBIMU CETSIMH — KJIacCU(UKALUHU, KIIACTepU3aLIUH,
pacro3HaBaHusi 00pa3oB, ammpokcuManuu. [IpobieMa ycToiunBOCTH mpoiiecca 00ydeHus,
npobsema nepeodyuenus. [IpoBepka 0O0yueHHON HEHPOHHOU CETH.

VY4ér norpemHocTe BXOAHBIX AaHHBIX. IHTepBanbHbIe BeIuncieHus. llpouemypa
¢dazudukanuu. Pabora ¢ repmamu. Pabota ¢ Heuétkumu nepeMeHHbIMEA. CUCTEMBI
00paboTky nH(OpPMAIIMK HA OCHOBE HEUETKUX MOJIeNIeH. JJoCTOMHCTBA M HEIOCTATKH
HEYETKUX MoJiesieil. DBOJIIOLIMOHHbBIE AITOPUTMBI, T€HETUYECKUE aNropuT™Mbl. CpaBHEHHE UX
BBIYHMCIUTEIBHOMN CIIOKHOCTH 10 CPABHEHUIO C TPAAUIIMOHHBIMU. 3a/1a4H, pelIaeMble C
MTOMOIIBIO MATKHUX BBIYMCIICHUH.

Pa3zoen 3. Ilpunyunvt mawunno2o 0oyueHus.
OO0yueHue nepeBbeB Kiaccu(uKai U perpeccuu.
bycrunr.
Heiiponnbsie cetu u riaybokoe oOyuenue (deep learning). Tunumunas cTpykTypa ceTH,
1eneBble QYHKIMU U UCTIOIb3yEMBbIE CIIOU.

Pazoen 4. Xpanenue, ananuz u npeocmaenenue oannuvix. Hadoop.
O6mee nmpeacTaBieHre 0 OOIBIINX JaHHBIX.
JKu3HEeHHBIN IUKIT TaHHBIX.
O030p OCHOBHBIX HHCTPYMEHTOB IS paOOTHI ¢ OOBIIMMU JaHHBIMU. [Ipumepbl
MIPAKTUIECKOTO UCIOJIb30BaAHUS.
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— O0630p moxeneit qanHbpix. O0630p HepensaunoHHBIX B/]. TpaH3akMOHHBIE U AHATUTHYECKUE

B/I.

- PaCHpeILGHGHHBIC 0a3nl AaHHBIX, MEXaHHU3MbI MMOAACPKAHUA KOHCUCTCHTHOCTH JaHHBIX.

— O0630p u GhyHKIIMOHATBHBIE BO3MOXXHOCTH dKocucTeMbl Hadoop u €€ KoMIOHEHTOB.

— Pemenne 3agau ¢ momompro MapReduce.
— NoSQL 6a3s1 narasix: HBase u Cassandra.
— Spark

OO611ee KOJIMYECTBO pa3aeinoB — 4.

4 O0beM yueOHOM TMCUMILTHHBI

Kypc uzyuaercs B 2 u 3 cemecTtpax MarucTpaTypsl.

2 ceMecTp
O06BEM
B B B
Bl yueGHOM paboThl AETHEX aKazeM. aCTPOHOM.
gyacax gyacax
€IMHULIAaX
O0mas Tpya10eMKOCTb JUCHMUIIJIMHbI ) 7 54
10 y4eOHOMY IIAHY
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHSA: 1,42 51 38,25
Jlexmmm (JIek.) 0,48 17 12,75
Jlaboparopus (J1a6.) 0,94 34 25,5
CamocrositesbHas padora (CP): 0,58 21 15,75
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
0,58
CamocrosTenbHas paboTa HaJl pa3aeiaMy JUCITUTUITMHBI 20,8 15,6
Bua xonrpoJisi: 3a4éT
3 cemecTp
O06BEM
B B B
Bl yueGHOM paboThl AETHEX aKazeM. aCTPOHOM.
gyacax yacax
€IMHULIAaX
OO0mast TpyA0eMKOCTh AU CHUIIIMHBI 3 108 31
10 y4eOHOMY IIAHY
KonrakTHasi padoTa - ayIuTOPHBIE 3AHATHUSA: 1,42 51 38,25
Jlexmmm (JIek.) 0,48 17 12,75
Jlaboparopus (J1a6.) 0,94 34 25,5
CamocrositesbHas padora (CP): 1,58 57 42,75
KonrtakTHas camocrositenbHas paboTa 158 0.4 0,3
CamocrosTenbHas paboTa HaJl pa3aeiaMu JUCITUTUTMHBI ’ 56,6 42,45

Bux koHTpoJs:

3a46T ¢ OLEHKOM

AHHOTAIUA K MOTYJIIO

«Cucremsl HCKYCCTBCHHOI'0 MHTEC/IJIEKTA)

1 Leas MoayJjsi — OCBOEHUE INEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHIl U HAaBBIKOB B

obnactu MPUKIAIHBIX CUCTEM UCKYCCTBCHHOT'O MHTCIIJICKTA.

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:
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Obaaoams cneayoluMy KOMIETEHIUSAMHI U UHAUKaTopamu ux noctikenus: OINK-2.1;
OIIK-2.2; OIIK-2.3; OIIK-5.1; OIIK-5.2; OIIK-5.3.

3nams:

- MECTO U pOJib OOLINX BOIIPOCOB HAYKH B HAYYHBIX HCCIIEIOBAHUIA;

- COBpEMEHHbIE POOJIEeMbl MaTEMaTUKU, (PU3UKH U SKOHOMHUKH;

- TEOPETUYECKUE MOJIENIN PACCYKJIEHUH, TOBE/IEHUs], 00YyUeHHsI B KOTHUTUBHBIX HayKaXx;

- IOCTAHOBKY MpoOJeM MaTeMaTH4YeCKOr0 U HH(OPMALMOHHOIO MOJECIUPOBAHUS
CIIOXHBIX CUCTEM;

- B3aUMOCBS3b U (DyHJITaMEHTAJIbHOE €IMHCTBO €CTECTBEHHBIX HayK.

Ymemo:

- 3(ppeKTUBHO MCHOIB30BAaTh HA IMPAKTUKE TEOPETUYECKUE KOMIIOHEHTHI HayKH:
MOHSATHS, CY’KICHUS, YMO3aKIIIOUCHUS, 3aKOHbI;

- IPEACTaBIATh IAHOPAMy YHUBEPCAJIbHBIX METOJOB U 3aKOHOM COBPEMEHHOTO
€CTECTBO3HAHUS;

- paboTaTh Ha COBPEMEHHOM 3JIEKTPOHHO-BBIYMCIUTEIILHON TEXHUKE;

- a0CTparupoBaTbCsi OT HECYIIECTBEHHBIX (DAKTOPOB IMPH MOAECIUPOBAHUU PEATbHBIX
MPUPOIHBIX U OOLIECTBEHHBIX SBJICHUN;

- IJIAHUPOBATh MPOLECC MOJECIMPOBAHUS U BBIUNCIUTEIBLHOTO SKCIIEPUMEHTA.

Braoemy:

- METOJaMHM TIOCTAaHOBKM 3aJa4 U OOpabOTKM pe3yJbTaTOB KOMIIbIOTEPHOTO
MOJEIUPOBAHUS;

- HaBBIKAMH  CAMOCTOSITEILHOM  palOThl B JTA0OpaTOpuu HA  COBPEMEHHOM
BBIYHMCIUTEIIBHON TEXHUKE.

3 Kparkoe coaepxxanue MOIYJIst

Paznen 1. OcHoBHBbIe 3Tanbl M HANPaBJEHUS] MCCAEI0BAHUI B 00J1aCTH CHCTEM
HCKYCCTBEHHOI'0 HHTE/JICKTA.

Oransl pa3BuTus cucteM uckycctBeHHoro unremiekra (CHU). OcHoBHbIE HallpaBiIeHUS
pa3BUTHS MCCIEAOBAHUN B 00JIACTU CUCTEM MCKYCCTBEHHOTo MHTesiekra. Heiipobuonunueckuii
noaxo/1. CucreMbl, OCHOBaHHbIE Ha 3HAaHUSAX. M3Bnedyenue 3Hanuil. MHTerpauus 3HaHuil. basbl
3HaHui. CTpyKTypa CHCTEM HCKYCCTBEHHOTro HMHTeNUieKkTa. Apxutektypa CHUUN. Merononorus
noctpoenust CUU. DOxcneprubie cuctembl (OC) kak Bua CUM. O6mas cTpykTypa M cxema
¢yukuuonupoanuss OC. Ilpencrasnenue 3nanuii CHUUW. Mopgenu mnpencraBiieHuss 3HAHMM.
[IpencraBieHure 3HaHUM € MOMOIIBIO CUCTEMBI NPOAYKLIUNA. CyO-TE€XHOJIOTMH HMCKYCCTBEHHOIO
uHTesekra. CTaHaapT Ui peleHus 3a7a4y aHajdu3a JaHHbIX. PO y4acTHHKOB B MPOEKTax IO
aHaJIM3y JaHHbIX. BHepeHne cucTeM MalllMHHOTO 00Y4YEeHHs B XUMUYECKOM OTpaciu: KII04YEBbIe
npuMepsI ucnoab3oBanus M B xumudeckoit oTpaciu (KEichr).

Paspnen 2. UHTE/IEKTYaIbHBIE CHCTEMBI.

CoctaB 3HaHMii U crocoObl HMX MPEACTABICHUSA. YTPABISIIOIMIMA  MEXaHU3M.
OO6mbsacHuTenbHble criocooHocTU. HelpornonoOHbie cTpykTyphl. CHCTEMBI THIA MEPCENTPOHOB.
HeiipokomnbioTeppl U uX mnporpamMmHoe oOecnedyeHue. CHCTeMbl KOTHUTHUBHOM Tpaduku.
WuTennexryanbHblil UHTEpQEIC: JINHIBUCTUUECKUN MTPOLIECCOP, AaHATIU3 U CUHTE3 PEUH.

Paspen 3. IIporpaMMHBIe KOMILIEKCHI PEeLICHUS] HHTEJIEKTYaJbHBIX 32/1a4.

Cucrembl npoAyKIUH. YTIpaBlieHUE BbIBOJIOM B IIPOAYKIMOHHOM cucteme. [IpeacraBnenue
3HAHMS C TIOMOIIbIO JIOTHKHU IpenukaroB. Jloruueckue monenu. Jloruka npeaukaroB kak (gopma
npejacraBieHre 3HaHUM. CHHTakKCMC W CEMaHTUKa JIOTUKU IPEAMKATOB. TEXHOJOTUHU
ManunyiaupoBanus 3HaHussMu CHUMU. IlporpamMmHble KOMIUIEKCHl PELIEHUS HHTEJUIEKTYaJIbHbBIX
3amad. EcrecTBeHHO-s3bIKOBBIE HporpaMMmbl. llpeacraBnenue 3HaHuii ¢gpeliMaMu U BBIBOJ Ha
¢peiimax. Teopus gpeiimoB. Mozenu npeacTaBieHus 3HaHUN (pperimamu.

Pazgen 4. OcCHOBHBIE 10JI0KEHH S HEYETKOM JIOTHKH.
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[IpencraBnenne 3HaHWI W BBIBOJ B MOJEISAX HEYETKOM JIOTMKUA. ANTOpUTMBI MamjaHw,
Cymxeno, Llykamoro, Jlapcena. Ilporpammubie KOMIUIEKCh. OCHOBBI TPOTPAMMHPOBAHUS IS
3a/lady aHajuM3a JaHHBIX. V3ydeHue OTACNIbHBIX HAMNpaBJICHUN aHaiM3a JaHHBIX. 3ajada
Kjaccupukanuu. AHcamOIu Mojenell MalMHHOrO OOy4deHWsl A 3a/Jadyd  KiIacCHU(HKAIUH.
Heiiponnsie cetu. I'myGokue HelpoHHBIE CeTH (KOMIIBIOTEpHOE 3pEHHE, pa300p €CTeCTBEHHOTrO
s3bIKa, aHAJIN3 TaOJIMYHBIX NaHHBIX). Knactepuzanus u npyrue 3agauu oOyueHus. 3ajadu paboThl
C TOCJEeAOBATEIBHBIM JaHHBIM, 00pab0OTKa €CTeCTBEHHOTO S3bIKa. PeKOMEHIaTeIbHbIE CUCTEMBI.
Ompenenenre BaXXHOCTH NMPU3HAKOB U CHUKEHUE PAa3MEPHOCTH.

Pazgea S. OHTOJIOTMM U OHTOJIOTHYECKHE CUCTEMBI.

. Cucremsl U cpecTBa MPEACTABICHUS OHTOJIOTHYECKU 3HaHui. OHTOJIOTHH KaK armapar
MOJIEJIMPOBAHUS CUCTEMBI 3HAHUN. MEeTO bl PE/ICTABICHUS OHTOJIOTHIA.

OO61ee KOJTMYECTBO Pa3aeioB — 5.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM TUCUMIIIMHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb MOIYJIsl 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,42 51 38,25
6 mom uucie 6 hopme nPaKmMuU4ecKoil N0O20mMo6Ku 1 36 27
Jlexuu 0,94 34 25,5
8 MOM Yucie 8 hopme NPaKmuueckol no020moeBKu 0,53 19 14,25
[Tpaktnueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) 0,47 17 12,75
8 MOM Yucie 8 hopme NpaKmuueckol no020moeKu 0,47 17 12,75
CamocrosiTejibHas paboTa 1,58 57 42,75
KonTakTHas camocrositenbHas pabota 0,2 0,15
CaMocCTOSTENbHOE U3YUYEHUE PA3/AETIOB MO, B TOM YHCIIE
npopaboTKa yueOHOTO MaTepuaa JICKIUi, MOIr0TOBKa K 1,58 56.8 26
1abopaTopHbIM paboTaM, IPAKTHKE, MOATOTOBKA K TEKYIIEMY ’ ’
KOHTPOJIIO, IPYr'ye BUJIbl CAMOCTOSITEIbHOU paboThI
Buja nToroBoro KOHTpoJIsi: 3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«HayuyHasi ny0/IMIUCTHKA

1 Heab AUCHMIJIMHBI — TIOBBIIIEHUE OOIIEH M PEYEBOM KyJIbTYphl CIEIUATUCTA,
CrOCOOHOTO pean30BhIBATH CBOM KOMMYHHKATHBHBIC TIOTPEOHOCTH B COBPEMEHHOM OOIIECTBE
Ha OCHOBE NPHHIUIOB 3(PPEKTUBHOTO OOIIEHUSA, KOMMYHUKATHBHON II€J1€CO00Pa3HOCTH,
YBXEHUS K IPYTUM JIIOJSIM, a TAK)KE CIOCOOHOTO TPUMEHSATH COBPEMEHHBIE KOMMYHUKATHUBHBIE
TEXHOJIOTHH, B TOM YHCJIe HA MHOCTPAHHOM SI3bIKE, JUISl aKaJIeMHUYECKOTO U MPO(HEeCcCHOHATBHOTO
B3aUMO/ICHCTBHSI.

2 B pe3yabTaTe wu3y4YeHHs JAUCHHUIUIMHBI OOyYalIIHiicd 1O mNporpamme
MAaruCTPATYPhI T0JIKEH:
Obnadams cnenyrorumu komnetenmusamu: OIIK-3.1; OIIK-3.2; OIIK-3.3.

3uamo:

- CYILIHOCTbh HAy4HOU MyOJIMLIUCTUKHU, €€ POJib B (POPMUPOBAHUH PEUEBOM KYJIbTYPHI;

- pa3nu4ne yCTHOW M MUCbMEHHON HAYYHOU peuu;

- KOMIIO3UIIMOHHBIE U CTHJIMCTUYECKHE OCOOEHHOCTH HAyYHOTO U HAYyYHO-TOMYJISIPHOTO
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TEKCTa;
- IIPABWJIA CO3/IaHUSI IMCbMEHHBIX U YCTHBIX JKAHPOB HAYYHOI'O CTHJIS PEYH;
- IpaBuJia YOEXKJIEHHSI ONMOHEHTa B HAyYHOU JTMCKYCCHUU.

Ymemy:

- pa3nuy4aTh TEKCThl COOCTBEHHO-HAYYHOTO U HAYYHO-TOMYJISPHOTO MOACTUIIEH peun;

- Jienath oTOOp SI3BIKOBBIX CPEACTB Ui obecriedeHus: 3(P(PEKTUBHON KOMMYHUKALIUU B
po(hecCUOHAIILHON Cpeae;

- TpaHC(OpPMHUPOBATh HAYUYHYI0 HHPOPMALUIO U3 MHUCbMEHHOM (OPMBI B YCTHYIO, U3
COOCTBEHHO Hay4YHOT'O U3JI0KEHUS B HAYYHO-IIOIYJISIPHOE;

- MMCAaTh HAYYHYIO CTaThIO, PELIEH3UIO U aHAJUTHYECKHUE 0030Phl;

- BBICTYIIATh C JIOKJIaJlaMU, BECTU HAy4YHbIE JUCKYCCHUU.

Braoemy:

- mpuémamu paboThl C COBPEMEHHON HAYUYHOM JIUTEpaTypoi AJisl Mpo(dhecCuoHaAIBHOTO
caMo00pa3oBaHUs U BEJEHUSI HAyYHO-HCCIIEI0BATENbCKON paboThI;

- HaBbIKAMM TOATOTOBKM HAYYHbIX NYyOJMKaUMA U aHAIMTUYECKHUX O0O30pOB C
000CHOBAHHBIMU BBIBOJAMU U PEKOMEHIALIUAMU;

- METOAMKAaMH MEXJIMYHOCTHOTO U JIeJIOBOTO OOUIEHHSI HAa PYCCKOM SI3bIKE C
NPUMEHEHHEM SI3BIKOBBIX (OpPM, CpEICTB M COBPEMEHHBIX KOMMYHUKAaTHBHBIX
TEXHOJIOTUH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pasoen 1. Jluneeucmuxa nayunoco mexcma

1.1. CymHocTh Hay4HOH MyOIMIMCTUKH, €€ POJib B (POPMHUPOBAHUHN PEUYEBOUN KYIbTYpPHI
OyayIero MarucTpa.

PeueBas kynbTypa coenquaincra, THIBl PEUEBOM KyabTypbl. JIBE€ TOYKM 3peHHs Ha
Ha3zBaHue aucuMIiUinHbl «Hayunas nyOmunuctuxay. Mcropus nyomuuuctuku. OnpeneneHue
NOHATHS  «myOnuuuctuka». W3 ucropum craHoBieHMsT HaydyHo Mbicim B Poccum.
B3aumoBbIrolHOE COTpPYAHMYECTBO Hayku u nyonuuuctuku. Hayka kak co3gaHus u
(GYHKIIMOHUPOBAHUS HAYUHBIX TyOIMKAUN B HAYYHBIX U3JAHUSIX U Macc-Meua.

1.2. TekcT Kak pevyeBo€ MPOU3BEACHHE, €IMHUIIA OOIICHHS.

Onpenenenve Tekcra W BuUAbl MH(opMmanuu B Tekcre. CTUIMCTHKA TEKCTa — Hayka,
oOydaromiasi co3gaBaTh 00pasoBbie TEKCTh. CriocoObl 00ecTieYeHMs EIPHOCTH U CBA3aHHOCTH
TEKCTa: BUJbl T'PAMMaTHUYECKOH CBSI3U MPEUIOKEHUH, CBS3b MO CMBICIY. 3aKOH JIBHKCHUS
MBICJIM Ha YPOBHE pa3HBIX COCTaBHBIX dacTeW Tekcra (ab3am, (parmMeHT, riaBa, 4YacTh,
3aKOHUEHHOE IpousBeaeHue). TUnbl TEKCTOB MO (YHKIHMOHAIbHO-CMBICIOBOMY Ha3HAUEHUIO
(OKECTKOTO» U «TUOKOro» cmnoco6oB mnoctpoeHus. CrnocoObl JIOTUYECKOTO H3JI0KEHUS
uHpopmauuu (MHIYKTUBHBIN, NE€TyKTUBHBIN, 110 aHajgoruu). [lepBudHbie 1 BTOPUYHBIE TEKCTHI.
Heob6xonumMocTs co6it0ieHIsI HOPM JINTEPATYPHOTO SA3bIKa IIPU COCTABIIEHUU TEKCTA.

1.3. HayuHBI#l CTUIIB PEYX B CHCTEME PYCCKOTO JIMTEPATYPHOIO SI3bIKA.

MHorooOpa3ue s3bIKOBbIX cpeAcTB. OTOOp A3BIKOBBIX CPEACTB JUId 0OOecredeHUs
Haubosee >pPEeKTUBHON KOMMYHUKALUU B ONpeaesieHHON cuTyanunu. OyHKIIMOHAIbHBIE CTUIN
JTUTEPATypHOTO s3bIKa (HAY4HBIH, OQHUIIUATBLHO-IEIOBOM, mydmunucTudeckuii). OcoOeHHOCTH
Hay4YyHOTO CTWJIA peuH, crenu(uKa UCIOIb30BaHUs AJIEMEHTOB Pa3IMUHBIX S3bIKOBBIX YPOBHEH B
HaydHOW peuyu. JIMHTBHCTHYECKHE OCOOEHHOCTHM HAyYHOTO CTWIS pedyd  (JIEKCHKO-
cii0BoOOpa3oBaTelibHasl ~ XapaKTEpUCTUKA,  CTaHAAPTHOCTh  MOP(OJIOrHHM, TOYHOCTh U
0000IIEHHOCTh TPaMMaTHUYECKUX KOHCTPYKLHMI), ClelUaIbHble NPUEMBbl U pPEUYEeBbIE€ HOPMBI
Hay4yHBIX pabOT pa3HbIX KaHPOoB. JKaHPbI MUCEMEHHOM U YCTHOM Hay4YHOH peyH.

1.4. OcoGeHHOCTH YCTHOM U MUCbMEHHOU peyH.

Jloruko-IMHrBUCTHYECKHE OCOOCHHOCTH HAy4YHBIX TEKCTOB M HX aHAJIUTUKO-
CUHTeTHYecKas nepepaboTka. Jlekcmueckue Mapkepbl — MOMOIIHUKH B HAalMCAHUU CTaTbH.
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Herepmunonornueckue craHgapTHU3WpPOBAaHHBIC €AUHUIIBI. [lepedunciieHre TUIMMYHBIX OMIMOO0K
NP COCTABJICHUH TMCHMEHHOTO HAYYHOTO TEKCTa (3HAa4YeHHWE CJI0OBa U JIEKCHYecKas
COYETaeMOCTh, 3aMMCTBOBAHHE B COBPEMEHHOW HAy4yHOW peud; CiIydau HapyIIeHUs
rpaMMaTHYECKUX HOPM: MpaBUiia IUTUPOBAHUS, TPYAHBIE CIy4aW YHOTPEOJEHUs MPEeJIOroB,
BBOJIHBIX KOHCTpyKIui). [IpaBuna tpanchopmarnum HaydHO HHGOPMAITUU U3 YCTHOTO TEKCTa B
MMUCbMEHHBIN 1 HA00OPOT.

1.5. TloarotoBka Hay4YHO-TOMYJSIPHOTO TEKCTA: KOMIIO3UIIMOHHBIE U CTHJIMCTUYECKHE
0COOEHHOCTH, TUITUYHBIC OIITHOKH.

3aBUCUMOCTh BBIOOpA SI3BIKOBBIX CPEJICTB U CTPYKTYPHI TEKCTA OT IIEJICBOM ayTUTOPHH.
[Tomynsapu3amusi CI0KHOTO HAYYHOTO 3HAHHS («HAYYIIOM») W OCHOBHBIE CHOCOOBI TMOJAYH
HaydHO-TonysipHoil mHpopmarun B CMU: rasersl, xypHanbl, TOJl, HaydHbIe CTEHI-ambl HA
TB, kanansl Ha Youtube Paamo, moaxacTel, OHJIANH-KOMMEHTHPOBAHHUS COOBITHH, TEKCTHI,
WJUTFOCTPAIMK, BHUJICO- W ayAuoQailyibl, TUIEPCCHUIKM Ha Jpyrue MCTOYHUKH B MHTepHeTe.
Komno3urnmonHsie U CTUIMCTUYECKUE OCOOCHHOCTH HAyYHO-TIOMYJISIPHOTO TEKCTa, TUIUYHBIC
omuOKu TIpu ero coctaBiieHnu. OCHOBHBIC >KaHPBI HAYYHO-TIOMYJSPHBIX TEKCTOB: HOBOCTb,
penopTaxX, WHTEPBBIO, KOJOHKH, TMPECC-pesiu3bl W TIOCTHI B Oyorax. PexkoMeHmanuu 110
CTPYKTYpPUPOBaHUIO0 HHPOPMAIUH (3ar0JI0BOK, JIU, [IUTATa, KOHIIOBKA).

Pa3zoen 2. Ilpasuna noocomosku nucb MeHHOU HAY4HOU pabomoi.

2.1. XKaHpbl HAY4HOT'O CTHJISI pEYH.

OOmiasi xapakTepUCTHKa >KaHPOBBIX I[OJICUCTEM HAYYHOIO CTHJIA peud. SI3bIKOBBIE
napaMeTpsl, pazInyarollue KaHpbl HAYYHOH pedn (cxema/mMojienb NOCTPOEHHUs, 00bEM TEKCTa,
MPUCYTCTBUE aBTOPa B TEKCTE, YBEPEHHOCTh W3JIOKEHHUS, COOTHOILIEHUE PE3yIbTaTOB M XOJa
HCCIIEIOBaHUs, CIOXHOCTh sI3bIKa, pa3BopauMBaHue BO BpeMeHHu). [IpaBuna kommpeccuu
HayyHOM MH(OpManMM: BbIAEICHUE KIIOUEBBIX CJIOB U MPEUIOKEHHM, oOpaszer] paboThl Haj
CO3JaHMEM BTOPUYHBIX TEKCTOB pa3HOM CTENEHH KOMIIPECCUU: BBIJCIIEHUE TIJIaBHOU
uH(popmMalny, BbIJIEIEHUE NOATEM, cyOnoaTreM. Buabl kommpeccun HaydHOro TeKcTa. Te3uchbl
Kak crneuupuyeckuit skaHp HayuHoro ctuis. [lpaBuna cocraBieHuss U 0pOpPMIICHHUS
UHTEerpaibHOro KkoHcrnekrta. CocraBiieHHME aHHOTalMHA pa3sHBIX BUAOB. Buasl pedepatos,
CTPYKTypa U coJepKaHue pedepara, KIHUIIE, HUCIOJIb3yeMble IPU COCTaBICHUU pedepaTos.
PaboTta mo cocraBnenuio pedepara-o63opa. PenensupoBanue. CTpykTypa peueHsuud. Momenb
TUnoBoil peuensuu. OneHouyHas yacTh peueH3uu. Crenuuka cocTaBlIeHUS aHATUTUYECKOTO
0030pa.

2. 2. IlpaBuina HanMCaHUs HAYYHOU CTaThH.

TexHonoruss MNOArOTOBKM HAy4yHBIX NYOJIMKAlUN: MOATOTOBUTENbHBIM JTan (IJIaH
Hay4yHOM myOnMKaluu); OCHOBHOM 3Tam (IIOCTaHOBKAa MPOOJEMbl, TMIOTE3a, TEOPETHUYECKOE
000CHOBaHME, IKCIIEPUMEHTANIbHASL YaCTh, PE3YJIbTAThl UCCIEIOBAHMS); 3aKIIOYUTENbHBIN 3Tall
(BBIBOJIBI M IIEPCIIEKTUBBI HcciaeoBanus). O01ue peKkoMeH1aluu Uil HOArOTOBKY ITyOJIuKaluu
CTaTbl Ha HHOCTPAHHOM SI3bIKE.

BapuaHTbl TEKCTOBOro MNpeAcTaBlI€HUS HAyYHBIX pe3ylbTaToB (MOHOrpadus, cOOpHUK
Hay4yHBIX TPYJOB, MaTepuaibl KOH(QEPEHIUHU, PENpPUHT, TE3HUCHI JOKJIAJ0B, HayyHas CTATbs).
Crpykrypa HayuyHoil ctatbu. Odopmienue HaydHou nyOnukanuu. IIpaBuna odopmienus
OT/ENbHBIX YacTel TEKCTOBOTO Matepuaina (odopmieHue oubauorpadun, CHOCOK, COKpAIICHHUE
CJIOB, TEKCTOBOTO O(QOpPMIICHUSI TaOJIUIl U PUCYHKOB, cxeM). TpeboBaHUs K aBTOPCKUM TEKCTaM
opurrnHana. AHalU3 OIMyOJIMKOBAHHBIX CTaTel couckarenel ydeHod crerneHu. COOTBETCTBHE
TEMATHKHU CTaTbH Hay4dHOU clienHabHOCTU. HayuHas HOBU3HA.

Henp w mman coOcTBeHHOW myOnukanuu. OrmpeneneHne MecTa OIyOJIUKOBAHUA.
Pa3paboTka muaHa-mpocnekTa NyOIMKalMK C ONpEeJeSIeHHeM LM, 3ajJad, HOBHU3HBI H
MPAKTUYECKOW 3HAYMMOCTH. AHAIM3 JKypHAJIOB I OIpeAeieHHs MecTa IyOJuKaluu:
BBISIBJICHHE SIEPHBIX KypHAJIOB, 3aKOH bpeadopaa, unaekc uutupoBanust Xupiia.

Pazoen 3. Kynomypa nayunoii MoHoI02u4eCKOU U OUAN02UHECKOU peyul

22



3.1. [IpaBuia mOArOTOBKM HAYYHOTO JOKJIAaa.

OTnnuuTenbHble OCOOEHHOCTH 3Bydalled pedd. 3aKOHbl COBPEMEHHOW pPUTOPHUKH.
TpeOoBaHus K MOATOTOBKE IMYOJWYHOTO BBICTYIUIEHHS B 3aBUCUMOCTU OT L€ BBICTYIUICHUS.
Kanpel HaydyHOW YCTHOW MOHOJOTHMYECKON (WH(OpPMAIMOHHOW pedn): COOOIICHHE,
pedepaTuBHOE cooOIIEeHNE, JEKIH, AOKIaA. PasHOBUAHOCTH MOKIAA0B, 00BEM U COONIOACHUE
periaameHTa. DTanbl MOArOTOBKM HAYUHBIX JOKJIAI0B (BBIOOp TEMbI, IOJ00P MaTepHaloB, IJIaH
BBICTYIUIEHUS, paboTa HaJl TEKCTOM, O(QOpPMIICHHE MATE€pPHAJIOB JUIsl YCTHOTO IPEACTaBICHUS,
MOATOTOBKA K BBICTYIUIEHUIO). OCHOBHBIE OIIMOKM IpPHU HANMHMCAHWU JOKIJIAJOB Ha HAay4HYIO
KoH(pepennuto. [IpaBuia BRICTYIUICHHH C MPE3CHTAMEH Ha 3alUTe KBaTU(UKAITMOHHBIX paboT
Y Hay4HBIX KOH(EPEHITHSIX.

3.2. OcHOBHBIE TpeOOBaHUS K BEICHUIO HAYYHOU JUCKYCCHUU.

XKaupsl nuanoruyeckoil ycTHON HaydHOW peuu: Npecc-KOH(pEepeHLus Kak OJUH U3
coco0oB mosrydeHus: umHpopmaiuu, HaydHas Oecena, Hay4yHas guckyccus. OcoOeHHOCTH
akajgemuueckoro stukera. O mnpupojne MNOAIMHHOrO (IpOoAyKTHBHOro) cmnopa. KymbeTypa
CIOpa/IUCKYCCUU: OIpeAeTeHUe IpeaMeTa Cropa, NOBEACHHUE IOJEMHUCTOB, YBaXKUTEIbHOE
OTHOIIEHHE K omnmnoHeHTy. [lpaBuia yOexaeHUs ONINOHEHTa: YOEKIeHHE U apryMeHTalus,
OCHOBHBIE BHJIbI apryMEHTOB, CTPYKTypa J0Ka3aTelIbCTBA, MOJEMUYECKUE IPUEMBbI, HCKYCCTBO
OoTBeuaTh Ha BOIpPOChl. OCHOBHBIE CTpaTE€rMy W TAKTUKA BEIEHUS HAYYHBIX JAMCKYCCHU.
[ToaroToBka K IMCKYCCHM U PEUYE€BOE MOBEACHUE KaXA0I0 yHYaCTHHKA.

OO611ee KOJIMYECTBO pa3aeioB — 3.

4 O0beM yueOHOM TMCHUITHHBI

B
Bunel yue6HOM paboThI 3a4€THBIX B axazeu.

eIMHUIIAX Hacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY ILUIAHY 3 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,94 34
Jlexuuu (JIek) 0,47 17
[TpakTuueckue 3anstus (113) 0,47 17
CamocrositesbHas padora (CP): 2,06 74
CaMOCTOSTEIbHOE N3YUEHUE MOTYJIeH AUCIUIIIIUHBI 206 73,8
KoHnTakTHas camocrositenbHas pabora ’ 0,2

Buja koHTpOJISI: 3a4er
B
. B actponom.
Bunel yue6HOM paboTh 3a4ETHBIX

eIMHUIIAX Hacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 81
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,94 25,5
Jlexuuu (JIek) 0,47 12,75
[TpaxTnueckue 3anstus (113) 0,47 12,75
CamocrositesbHas padora (CP): 2,06 55,5
CaMOCTOSATEIbHOE N3YUEHUE MOTyJIeH AUCIUIIIIUHBI 206 55,35
KonTakTHas camocrositenbHas pabora ’ 0,15

Buja koHTpOJISI: 3a4er

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«TexHoJI0ruu NPOoeKTUPOBAHMS MH(OPMAIMOHHBIX CUCTEM U TEXHOJIOTHil»

1 ]_le.]'lb AUCHMIVIMHBI — HAaY4YUTh CTYIACHTOB 0a30BLIM TEXHOJIOTHSAM H IpUHOUIIaAM

MIPOEKTUPOBAHUS COBPEMEHHBIX MH(POPMALIMOHHBIX CUCTEM.
2 B pesyabrare Mu3yYeHHMs JAUCUMILIMHBI
MATHCTPATYPHI J0JIKEH:

o0yuarouuiics

o mporpamMmme




Obnadams cnenyromumu komnereHnusmu: YK-2.1; YK-2.2; VK-2.3; OIIK-5.1; OIIK-
5.2; OIIK-5.3; OIIK-8.1; OIIK-8.2; OIIK-8.3.

Buame:

— MOJISJIH KU3HEHHOTO [UKJIa HHPOPMAITMOHHBIX CUCTEM;
— MPUHIUIIEI KAHOHUYECKOTO U TUTIOBOTO IIPOSKTHPOBAHNS,
— COBpPEMEHHBIC METOJIOJIOTUU Pa3padOTKH.

Ymems:
— MPOBOJUTh TPOCKTUPOBAHHE IMPOTPAMMHBIX TPHIOXKEHUH C HCIOJIh30BAaHUEM
COBPEMEHHBIX METOJIOJIOTHUH Pa3paboOTKH;
— €03/1aBaTh IPOEKTHBIC IOKYyMEHTHI H TEXHHUYECKYIO JJOKYMEHTAIIHIO.
Braoemw:
— MHCTPYMEHTaMU  pa3paboTdyMKa JUIS TPOCKTUPOBAHUS W Pa3pabOTKU
pacCIIUPSAEMBIX H JIETKO IO ICPKUBACMBIX MTPHIIOKCHU;
— METOJOJOTHUSAMH MOJICTUPOBAHMS OU3HEC-TIPOIIECCOB.

3 Kparkoe coaepxxanue TUCUMILIMHBI
Pazoen 1. Ocnosbt memooonocuu pazpabomxu

I.1. Mopnenu >KM3HEHHOTO IMKiIa HH(pOpMalMOHHBIX cucreM. KaHoHMuYeckoe U
TUIIOBOE NMPOEKTHUPOBAHUE.

Kubepuernueckas monens MC, moHsTHE SKOHOMHUYECKOW WHMOPMAIMOHHOW CHCTEMBI
(BUC). Conepxkanue MeToao00THi TpoekTUpoBanus nHGopmannonusix cuctem (MC). Moaenu
KU3HEHHOTO IMKJa: UTepaTUBHAs, KacKaJlHas, crupaibHas. [ nOkas MeTonosorus pa3paboTKu.
Oranel peanu3anuu npoekra no cosnanuto MC. Kanonuueckoe M THUIOBOE MPOEKTHPOBAHHUE.
Texnuueckoe 3amaHue.

1.2. Apxurekrypa UH()OPMAIIMOHHBIX CUCTEM.

[Tonsitue aApXUTEKTYpPbI HMH(}OPMALIMOHHBIX CHUCTEM. Tumnst APXUTEKTYP.
MUKpOapXUTEKTYpbl U MaKpPOAPXUTEKTYPbl. ApPXUTEKTYpPHBIM MOJIXOA K IPOEKTUPOBAHUIO
MH(OPMALIMOHHBIX CUCTEM.

1.3. MoaenupoBanue 6usHec-npoieccoB. IIpoexkTHas 1oKyMeHTalus.

OyHKIMOHAIBHOE  MOJIEIMPOBAHUE  JIEATENbHOCTH  (GUPMbI,  pa3padaTbiBarolIeit
nporpammuoe obecnieuenue (I10). Meromonorust monenuposanust IDEF 0 u 3. Beinenenue
noanpoueccoB.  OObEKTHO-OPUEHTUPOBAHHOE  MOJIEIMPOBAHUE  JESTEIBHOCTH  (PUPMBL,
paspabaTsiBaromen MPOrpaMMHOE obecrieueHue. [TpoexTHas JOKYMEHTAIIHS.
JIOKyMEHTHUpOBaHUE KOAA.

Pazoen 2. I'ubxue memooonoeuu pazpabomxu

2.1. OcHoBbI THOKUX pa3zpaboToK. CUCTEMBI KOHTPOJISI BEpCUI

[Tonatue rubkoit metomosnoruu pazpadorku [10. DxcTpemanbHOE MPOrpaMMUPOBAHUE U
ero npuHUunbl. CucTeMbl KOHTpossl Bepcuil svn, git. ba3zoBble komanael git. Ilonstue
YIAJEHHOTO M JIOKAJBHOTO perno3uTopusi, cienka. Co3gaHue KOMMMTOB, HX OTMEHa,
nepemenienue, mnepebdasupoBanue. Pa3zpaborka B BeTkax. Pa3paboTka MHOXXECTBOM
pa3pabOTUYUKOB.

2.2. TectupoBanue. PazpaboTka yepe3 TeCTUpOBAHUE.

IOnuT-TecTupoBanmne. DyHKIMOHATBHOE TecTUpoBaHue. Pa3paboTka mporpamMm dYepes
tectupoBanre. CoBpeMeHHbIe OMOIMOTEKH JJIsl aBTOMATHU3AlMU [TPOLECCa TECTUPOBAHMUS.

2.3. HenpepbIBHAs HHTETpaLysl.

ABtomarm3anmsa cOopku. Makefile. Cuctembr aBTomatmzamuu cOopkun Make, CMake,
Sconstruct. Henpepwirast naterpamnus Ha Github ¢ Travis-CI.

2.4. ITapHoe 1 KOMaHJHOE IporpaMMupoBanue. PedakropuHr.

24



Kon ¢ «aypubim 3amaxom». OcHOBHblE mpuembl pedakropuHra kona. Pedakropunr
00BEKTHO-OpHEHTUPOBaHHOTO Koja. llpunnuner pazpabotku SOLID. IlapHoe um komangHOE

IporpaMMHUpoBaHue, Scrum.
2.5. lpyrue rubkue MeToI0JI0TUHU pa3pabOTKU

Pazpabotka, ympaBnsemas  ¢yHKIUMOHAIBLHOCTRIO. Pabota ¢  oTiaguyukoM U
PO HINPOBITUKOM TTAMSITH.
OO61ee KOJITMYECTBO Pa3aeioB — 2.
4 O0beM yueOHOM TMCHUTITHHBI
B
. B akanem.
Bunel yue6HOM paboThI 3a4ETHBIX
gacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 180
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,9 68
Jlexmm (JIek) 0,95 34
Jlaboparopusie 3anstus (JIad) 0,95 34
CamocrositesbHas padora (CP): 2,1 76
JK3aMeH 1 36
KonTakTHas paboTa — mpoMeXyTo4Hast aTTecTalus | 0,4
[ToaroroBka K sK3amMeHy 35,6
Buja koHTpoJs: 3K3aMeH
B
. B actponom.
Buner yue6HOM paboThI 3a4€THBIX
gacax
SIMHUTIAX
OO011asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 135
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,9 51
Jlexmmm (JIex) 0,95 25,5
Jlaboparopusie 3anstus (JIad) 0,95 25,5
CamocrositesbHas padora (CP): 2,1 57
JK3aMeH 1 27
KonrtakTHas paboTa — mpoMeXyTOYHas aTTeCTaIus | 0,3
[ToaroroBka K sK3amMeHy 26,7
Bujx koHTpoJs: 3K3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI

«ITporpamMMHasi HHKEHEPUS»

1 Heabro 1McuUMNIMHBI SBIseTCS GOpMUpOBaHUE MPOPECCHOHATBHBIX KOMIIETEHIUH, a
TaK)Ke IOJIydCHHE 3HAHMWU CTYyJAEHTAMHM O METOJaxX, MpOLEeccaX M CTaHAApTaX CUCTEMHON M

HpOFpaMMHOI)’I HHXXCHCPUKU JId KX I[PHUMCHCHUA

pu

aHaJIn3¢€

unpopmannonHbix cucreM (UC) u nporpammuoro odecneuenus (I10).

2 B pesyiabrare
MAarucTpaTyphbl 10JKeH:

H3YyYCHUHA TUCHUIIJIMHBI

o0yuawouuiics

U TIPOECKTUPOBAHUU

nporpamme

Obnadams cnenyromumu kommereniusamu: OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1;

OIIK-6.2; OIIK-6.3; OIIK-8.1; OIIK-8.2; OIIK-8.3

3nams:

COBPECMCHHBIC I/IH(bOpMaHI/IOHHOKOMMYHI/IKaHI/IOHHBIC U MHTCJUICKTYAJIbHBIC TCXHOJIOTHH,

HHCTPYMEHTAJIBHBIE CPENEL,
npodecCHOHATBHBIX 33124,
COBPEMEHHOE TPOTPaMMHOE

MPOrpaMMHO-TEXHUUYECKUE TUIATGOPMBI ISl  pEIICHUS

U anmapatHoe oOecniedeHHe HMHPOPMAIMOHHBIX U

25




aBTOMAaTU3UPOBAHHBIX CUCTEM;
MeT0/10J10TuH 3()(HEKTUBHOTO yIIpaBiIeHUs pa3paboTKOI MpOorpaMMHbBIX CPEJICTB U
IIPOEKTOB.

Ymemo:

000CHOBBIBATH  BBIOOP  COBPEMEHHBIX  HMH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX |
WHTEJUICKTYAJIbHBIX ~ TEXHOJIOTHH, pa3padarbiBaTh OpPUTHHAIBHBIE MPOTPAMMHBIC
CpencTBa sl pemeHus TpoecCHOHaNbHBIX 3a/1a4;

MOJIEPHU3UPOBATh NPOTrpaMMHOE U ammapatHoe obecriedeHne WH()OPMAIMOHHBIX |
ABTOMAaTHU3UPOBAHHBIX CHCTEM ISl PEIICHHS TPO(PEeCCHOHANBHBIX 3a/1a4;

IJIAHUPOBATh KOMILJIEKC paboT 1Mo pa3paboTKe MPOrpaMMHBIX CPEICTB U MPOCKTOB;

Braoemo:
pa3pabOTKH OPUTHHAIBHBIX MPOTPAMMHBIX CPEICTB, B TOM YHCJIE C HCIOJIb30BaHHEM
COBPEMEHHBIX MH(OPMATMOHHO-KOMMYHHUKAIIMOHHBIX u WHTEJUICKTYaTbHBIX

TEXHOJIOTUH, JIJIsl pelieHusl Mpo(eccroHaNbHbIX 3a/1a4;

pa3pabOTKM MPOTPAMMHOTO H  amlmapaTHOro oOecredeHuss HWHPOPMALIMOHHBIX U
ABTOMATHU3UPOBAHHBIX CUCTEM JJIs1 pCLICHUSA HpO(i)GCCI/IOHaIII)HI)IX 3aaa4,

pa3pabOTKH MPOTPAMMHBIX CPECTB U MTPOCKTOB B KOMaH/IE.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Memooonozcuu u cmanoapmol CUCMeMHOU U NPOSPAMMHOU UHIHCEHePUU

[Tonsitue xxuznennoro uukna (OKL) u cranaapThl CUCTEMHON MHKEHEPUH.

[loHsiTHE JKM3HEHHOTO IMKJIa. YPOBHM BOIUIOHICHHS M pPa3HOOOpa3sue >KU3HEHHBIX
LUKJIOB, CBSI3b )KU3HEHHBIX LIMKJIOB Pa3HbIX YPOBHEHN CTPYKTYpPHI B cOcTaBe cucTeMbl. OCHOBHBIE
dbopManu3Mbl  MPEACTaBICHUS  JKU3HEHHOro  LUKIA. Buabl  KU3HEHHBIX  LIMKIIOB:
IIOCJIEI0BATENIbHBIN, MHKPEMEHTAIIBHBIN, UTEpallMOHHBIN. [lomaroBoe BbIIEIIEHUE PECYPCOB.

Xapaxtepuctuka ISO 15288 (mpakTUKM *KU3HEHHOTO IUKJIA CUCTEMHOW HMHYKEHEPUH),
ISO 42010 (apxutexktypHoe omnucanue), ISO 24744 (onucanue metonoB paspadotku), OMG
ArchiMate (apxuTeKTypHBIH A3bIK IS mpeanpuatuil). CropaBoyHble JaHHbIE, OCHOBAHHbBIE Ha
MHXEHEPHBbIX CcTaHJapTax (OHTOJOrMYEcKass HMHTErpalusl JaHHbIX J>KU3HEHHOTO IUKJIa B
texHosioruu [SO 15926).

[Ipaktukun cucremHod wuHx)eHepun. 1.2.1 MopxeneoprueHTUpPOBaHHAS CUCTEMHAas
UHXEHEPUSL.

Onucanuss U MOJEIM CHUCTEM. YCTpaHEHHE KOJUIM3HM (00OCHOBaHUS, HHTETpalys
JMAaHHBIX) W TOpoXKJaawiee («aBToMaThyeckas pa3paboTka», TpaHchopManus MoOJIemeH)
MIPOEKTUPOBAHUE W M3rOTOBJIEHUE. YIIpaBieHUE KOoHuUrypauueidl v u3MeHeHusMH. Moneinb
NpOJyKTa M MOJEelb OpraHu3anuu. J{OKyMEHTOLEHTpUYECKHE U  JaTalleHTPUYECKHE
apxutekTypsl coBpeMeHHbIX CAIIP u cucremsl ynpasnenus XL, nxeHepHble OHTOJIOTUU.

Onpenenenve TpeboBaHUM U cUcTeMHas apxuTekTypa. HxeHnepus TpeboBaHuii, padboTa
UHXEHepa Mo TpeOoBaHUAM. VIH)KeHepusi CUCTEMHOM apXUTEKTypbl, padoTa CHUCTEMHOIO
apxutekTopa. Onucanusi TpeOOBaHMM M apXUTEKTYpHbIE ONUCaHUsS. BormolieHue CUCTEMBI.
CucremHas unrerpauus. Bepuduxanus u Banuganus, uHXeHepHble o0ocHoBaHus. [lepexon k
AKCIUTyaTaliu.

OpranuzaunonHas uxeHepus. [lonxon cucremsl cucreM. OpraHuszanusi Kak cCUCTEMa.
Crpaterus nipu pazpadotke C. Opranuzanuonnas apxutekrypa. CUTyallUOHHAsT WH)XKCHEPUS
METOJIOB. YMpaBJ€HUE MPOEKTaMHU, IMpoueccamu, KeiicaMu. WHXEHEpHbIH MEHEIKMEHT.
VYupasienue TexHosnorusiMu. OcBoeHne NPakTUK CUCTEMHON MHKEHEPUU B OpraHU3aliH.

[Ipodunu craHgapTOB JKU3HEHHOTO IUKJIA CUCTEM U IPOTPaMMHBIX CpEICTB B
porpaMMHON uHKeHepuu. lIporpammHas vHXEHepus B >KM3HEHHOM ILMKJIE MPOrPaMMHBIX
cpeactB. OCHOBBI KU3HEHHOTO IMKJIa MPOrpaMMHBIX CpeIACTB. PoJib CHCTEMOTEXHHMKH B
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MpOrpaMMHON HHXeHepuu. CHCTEMHbIE OCHOBBI COBPEMEHHBIX TEXHOJOIHH IpPOrpaMMHOI
uHxeHepuu. Meronosnorus obecrnieuenust kayecrsa [IC B mporpaMMHOM HHXKEHEPUU.

Monenu u npouian )KU3HEHHOTO LUKJIAa IPOrpaMMHBIX cpencTB. Haznauenue npoduieit
CTaH/apPTOB XU3HEHHOTO IMKJIa B MPOrpaMMHOM HHKeHepuu. JKU3HEHHBIH LUK npoduiien
CTaH/IapTOB CUCTEM WU MPOTrpaMMHBIX cpencTB. Mozaenb mnpoduis CTaHAAPTOB >KMU3HEHHOI'O
LMKJIA CJIOKHBIX IPOIPAMMHBIX CPEJICTB

Paszoen 2. Memooonozuu npoekmuposanus uHghopmayuoHHvlx cucmem

MeTto10510THUsl CTPYKTYPHOTO MPOEKTUPOBaHUS. METOM0NOrMH CTPYKTYPHOIO aHaiu3a
Monana/Jle Mapko u I'eitna-Capcona. — TeXHOJIOIHs CTPYKTYPHOTO aHAIKM3a U IPOSKTHPOBAHHS
(SADT). Merononorun MOAETUPOBaHUS MpeaMeTHOM obOnactu. CTpyKTypHas MOJENb
npeaMeTHON obmactu. OObekTHas CTpykTypa. DyHKIMOHaIbHas CTpykTypa. CTpykTypa
ynpasieHusi. OpraHu3zaluuoHHasi cTpyKTypa. OYyHKIIMOHAIBHO-OPUEHTUPOBAHHbBIE U OOBEKTHO-
OpPUEHTUPOBAHHBIE METOJIOJIOTUU ONMCAHUA IpeaMeTHON oOnacTu. DyHKIMOHANBHAS METOMKA
IDEF. ®ynkunonanbHasi METOAMKa MOTOKOB JaHHBIX. OOBEKTHO-OPUEHTUPOBAHHAS METO/IMKA.
CpaBHeHuE CyIIeCTBYIOUIMX MeToAUK. CUHTETHYEeCKasi METOIUKA.

[IpoexkTupoBaHue CTPYKTYp JaHHBIX HWH(OPMALMOHHBIX cHCTeM. MojenupoBaHue
nanHeiX. Metox IDEF1X. OtoOpaxenue Mozenu MaHHBIX B WHCTPYMEHTAJIBLHOM CpPEIICTBE
ERwin. YpoBau otoOpaxenuss monaenu. Co3gaHue JOTHYECKOW MOJENH JaHHBIX: YPOBHH
JIOTUYECKOM MOJENM; CYIIHOCTH M aTpuOyThl; CBS3M; THUIIBI CYIIHOCTEH U uepapxus
HACJIEIOBaHUs; KIIIOYM, HOpMallM3alus JaHHbIX; JoMeHbl. Co3naHue (u3HyYecKol MOJenu:
YPOBHU (PHU3MYECKON MoJenu; TaOnulbl; MpaBWiIa BajlWJaldUd U 3HAYEHHUE 110 YMOJYAHUIO;
WHJIEKCHI; TPUTTEPHI U XpaHUMBbIC MPOIEAYPHl; BEIYUCICHUE pa3Mepa 0a3bl JAHHBIX; MPSIMOE U
obpaTtHoe npoekTupoBanue. ['eHepamus kona KIMeHTCKON dyactu ¢ momoimbio ERwin. Co3nanne
oTyeToB. ['eHepanus cioBapeil. TeXHOJIOTMU TPUMEHEHUS OHTOJIOTHA.

OOBbEKTHO-OpUEHTUPOBAHHBIN MOAXOM MIPOEKTUPOBAHUS nc. HunarpamMmsl
yHHUBEpcaJbHOTO si3blka MojenupoBanuss (UML). Kiaccel U cTepeoTHIbl  KJIaccoB.
AccoumaruBHble Kiacchl. OCHOBHBIE 3JIEMEHTHI JMarpaMM B3aUMOJEHCTBUS — OOBEKTHI,

cooOmienus. JluarpamMmbl COCTOSIHMI: HA4daJdbHOTO COCTOSIHUS, KOHEYHOTO COCTOSIHHS,
nepexoAbl. BioXeHHOCTh COCTOSHUU. JluarpaMMbl BHEIPEHUS: MOJACUCTEMbBI, KOMIIOHEHTBHI,
cBs3u. CTepeoTHIbI KOMIIOHEHT. JluarpaMMbl pa3MenieHus.

Pazoen 3. Cucmemnoe npoexmuposariue npocpammHo20 obecnedenus

Mopnenn u mpouecchl YOpaBieHUS MPOEKTaMU IMPOTrPaMMHBIX CPEJICTB. YIpaBieHHE
IIPOEKTaMH TMPOTPaMMHBIX CpPEICTB B CHCTeME Habopa Mojeiel  COBEpLICHCTBOBAHUS
MIPOLIECCOB B OpraHM3allMsIX pa3HbIX pa3mepoB U BUAOB aearenbHoctd (CMMI). Crangaptsl
MEHEPKMEHTa (aJMUHHCTPATUBHOTO YIPABJIEHUS) KauecTBOM cucteM. CTaHIapThl OTKPBITBIX
CUCTEM, pEerjJaMeHTHPYIOLINE CTPYKTYPY U UHTEep(EIChl TPOrPaMMHBIX CPEJICTB.

VYnpasiieHue TpeOOBaHUSIMU K IIpOrpaMMHOMY oOecrieueHuto. Opranu3zanus pa3padoTKu
TpeOOBaHUN K CJIOXHBIM IpOorpaMMHBIM cpeiacTBaMm. [Ipouecchl pa3paboTku TpeOoBaHUM K
XapaKTEePUCTUKAM CJIOKHBIX HpOTrpaMMHBIX cpeacTB. CTpyKTypa OCHOBHBIX JOKYMEHTOB,
OTpaXkarolKX TPeOOBaHMSI K POTPAMMHBIM CPEJICTBAM

TexHonoruM MpOEeKTUPOBAHUS IPOTPAMMHBIX CpeacTB. Llenu v nmpuHIUIBI CUCTEMHOTO
MIPOEKTUPOBAHUS CIOXKHBIX MPOrpaMMHBIX cpeacTB. IIporecchl cMCTEMHOTO MPOEKTUPOBAHMS
MPOrpaMMHBIX CpeAcTB. CTPYKTYpHOE HPOEKTHPOBAHHUE CIIOKHBIX IPOrPaMMHBIX CPEACTB.
[IpoexTrpoBaHue NPOrpaMMHbBIX MOAYJIEH U KOMIIOHEHTOB.

KoHncTpynpoBanue mnporpaMMHOro obecrneyeHus. 3afadyd M OCOOEHHOCTH OOBEKTHO-
OPUEHTUPOBAHHOTO MPOEKTHUPOBAHUS IPOrPAMMHBIX CpencTB. OCHOBHbBIE MOHATUS M MOJENU
O00BEKTHO-OPUEHTUPOBAHHOTO  MPOEKTUPOBAaHUS  NPOrpaMMHBIX  cpeAcTB.  BapuaHThl
NpEJCTaBICHUs] MoOJelned M  cpeAcTBa OOBEKTHO-OPUEHTHUPOBAHHOTO  MPOEKTUPOBAHMUS
MIPOrPAMMHBIX CPEJICTB.
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TexXHHUKO-IKOHOMUYECKOE O0OCHOBAaHUE MPOTPAMMHBIX CPEACTB. XapaKTEPUCTUKU
KayecTBa NPOrpaMMHBIX cpeacTB. OCHOBHbIE (DAKTOPBI, OMPEAEISAIONINE KAaueCTBO CIIOXKHBIX
porpaMMHbIX cpeacTB. CBoicTBa M aTpuOyThl KauecTBa (PYHKLIHMOHAIBbHBIX BO3MOXKHOCTEH
CIIO)KHBIX TIPOTPAMMHBIX CpeAcTB. KOHCTPYKTHUBHBIC XapaKTEPUCTUKH KadecTBa CIIOMKHBIX
MIPOrPaMMHBIX CPEJICTB. XapaKTEepPUCTUKN KayecTBa 0a3 JaHHBIX. XapaKTEPUCTUKU 3alIUThl U
0€30MacHOCTH (PYHKLMOHUPOBAHUS IPOIPAMMHBIX CPEJCTB

3.3 TecTtupoBaHHUE U COMPOBOXKICHUE MPOTPAMMHOTO 00ECTICUCHHMSI

[MpuHUIMOIBL  BepUHUKAIMM ¥ TECTUpOBaHHA mporpamM. I[Ipomeccer W cpencta
TECTHPOBAHUSI TPOTPAMMHBIX KOMIIOHEHTOB. TEeXHOJIOTHYECKHE JOTambl M CTPaTeruu
CUCTEMAaTUYECKOTO TECTUPOBAHUS nporpamMM. [Iporieccbl  TeCTUpPOBaHUS  CTPYKTYpbI
MIPOrpaMMHBIX KOMIOHEHTOB. IlpuMepsl OLEHOK CJIOXHOCTH TECTUPOBAHUS IPOTPAMM.
TectupoBanue 06pabOTKN MOTOKOB JIaHHBIX IPOTPAMMHBIMU KOMIIOHEHTAMHU.

ConpoBoskieHuE MporpaMMHOro obecrneueHusi. Opranuzanus U METO/Ibl COITPOBOXKACHHUS
MPOrPaMMHBIX CPEJICTB. DTamlbl M MPOLEAYPbl HPU COMPOBOXKICHUHM IPOrPAMMHBIX CPEICTB.
3aa4yu U MpoILecChl IEPEeHOCca MPOrpaMM U JIaHHBIX Ha UHbIE TUIAT(HOPMBI.

OO611ee KOJIMYECTBO pa3aeioB — 3.

4 O0beM yueOHOM TMCHUTITHHBI

. B B akagem.
Buner yue6HOM paboThI 3a4ETHBIX
yacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY IUIAHY 5 180
KonTrakTHasi padoTa - ayAUTOPHBbIE 3aHATHS: 1,43 51
Jlexuuu (Jlek) 0,48 17
Jlaboparopusie 3ansTus (J1ab) 0,95 34
CamocrositesbHas padora (CP): 2,57 93
JK3aMeH 1 36
KonTakTHas paboTa — mpoMeXyToO4Hast aTTecTalus | 0,4
[ToaroroBka K sK3amMeHy 35,6
Buja koHTpOJISI: JIK3aMeH
B
. B actponom.
Bunel yue6HOM paboThI 3a4€THBIX
yacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 10 Y4e0HOMY IUIAHY 5 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,43 38
Jlexmmm (JIex) 0,48 12,5
Jlaboparopusle 3ansTus (J1ab) 0,95 25,5
CamocrositesbHas padora (CP): 2,57 70
JK3aMeH 1 27
KonTakTHas paboTa — mMpOMEeKYTOYHAsT aTTECTAIHS ! 0,3
[ToaroroBka K sK3amMeHy 26,7
Buja koHTpOJISI: JIK3aMeH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«IKOHOMHUKO-MAaTeMaTH4YeCKHe MO/ieJI YIIPABJIeHUD)

1 eab AMCUMIUIMHBI COCTOMT B TMOJATOTOBKE MAarucTpoB Kak Ipo(eccHOHANOB B
o0jacTM MaTeMaTU4ecKoro M KOMIIBIOTEPHOTO MOJEIMPOBAHUS HEIMHEHWHBIX MPOLIECCOB B
(U3UKO-XMMUYECKUX CUCTEMAX.

2 B pesyabrare u3yYeHHMs JUCUMIUIMHBI 0Oydamluuiicd 1O Mporpamme
MAarucTpaTyphbl 10JKeH:

28




Obnadams cnenyromumu kommerennusamu: OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1;
OIIK-7.2; OIIK-7.3.

Buame:

MaTeMaTUYeCKHE, €CTeCTBEHHOHAYYHBIE W COIHAIBHO-YKOHOMHYCCKHE METOMIBI IS
WCII0JIb30BaHUS B MTPO(PECCHOHAIBHON NEATEIIBHOCTH;

TIPUHIIUIIBI TIOCTPOCHUS MaTEMAaTHIECKIX MOJIEIICH MPOIIECCOB U 0OBEKTOB MPH PEIICHUH
3a/la4 aHajgM3a W CHUHTE3a paCHpeIeICHHBIX HH()OPMAIMOHHBIX CHCTEM W CHCTEM
IO ICPKKH TPUHATHS PEIICHHH.

Ymemy:

pemath HecTaHJapTHbhIE NPO(ECCHOHANBHBIC 33a7a4yd, B TOM YHCJIC B HOBOW HIIH
HE3HAKOMOH cpeAe W B  MOKIUCIHUIUIMHAPHOM KOHTEKCTE, C IMPUMEHECHUEM
MaTeMaTHICCKHX, €CTECTBCHHOHAYYHBIX, COIHMAITLHO-PKOHOMUYECKUX u
npodecCuoHaNbHBIX 3HAHUI;

pa3pabaTeiBaTh W NPUMCHITH MaTEMATHYECKHE MOJCIH IPOLECCOB U OOBEKTOB IPHU
pEeIICHUH 3aJa4 aHajiW3a M CHUHTE3a PACIpPENCICHHBIX HWH()OPMAIMOHHBIX CHCTEM U
CUCTEM IIOJICPIKKH TPUHSATHS PEIICHUH.

Bnaoemw:

TEOPETUYECKOTO W IKCIIEPUMEHTAILHOTO HCCIIeIOBAaHUS OOBEKTOB IMpodeccrnoHaIbHON
JCSITEIILHOCTH, B TOM YHCIIC B HOBOH HJIM HE3HAKOMOMW CpeJie ¥ B MEXIUCIUILIHHAPHOM
KOHTEKCTE;

MTOCTPOCHHSI MaTEMATUICCKH MOJICTICH IS peall3aliy YCIENTHOTO (DYHKITMOHHPOBAHUS
pacrpeeieHHbIX NHPOPMAIIMOHHBIX CHCTEM U CHCTEM TOICPKKH MTPUHSITHS PEIICHUH.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pazoen 1. Memoowl uccnedosanus uHhopmayuoHuvix cucmem

1.1. UudopmanimoHHbBIE CHCTEMBI.

Knaccsl, Buapl ¥ Tumnsl uHGOpMaLUOHHBIX cucTeM. CrokHble cucreMbl. CBoHCTBa U
CTPYKTYypa CJIOKHBIX cucTeM. OCHOBHbIE IPUHLIUIIBI U 3aKOHOMEPHOCTH (DYHKLIMOHUPOBAHUS U
Pa3BUTHUSI CIOKHBIX CUCTEM.

1.2.  Maremarnyeckoe MOJAEIMPOBAHNE W  BBIYMCIWTEIBHBIM JKCIIEPUMEHT Kak
COBPEMEHHBIE METO/1bI TIO3HAHMUSL.

MeTtopl McCCIEeIOBAaHUS CIOKHBIX CHCTeM. Maremaruyeckoe MOJEIMPOBAHUE KakK
MHCTPYMEHT TO3HAHMSI M SI3bIK MEXIMCUUIUIMHAPHBIX HccleaoBaHUd. Cxema UM MeTOJI0JIoTUs
BBIYHMCIUTEIBHOTO IKCIIEPUMEHTA.

1.3. Knaccuduxanus MmaTeMaTHIECKUX MOJICTICH.

VYpoBHU onucaHus (HUBHKO-XUMUYECKUX MPOLEcCOB. TUIBI MaTEMaTHUECKUX MOJeNeH 1
METO/IbI UX UCCIIEIOBAHMSL.

Pa3zoen 2. Maxpockonuueckue mooenu. Memoovt napamempuyuecko2o anaiu3a

2.1. [TapameTpudeckue NOPTPETHI MOJIEIEH.

3aBUCUMOCTh OT MapaMeTpoB. BHyTpeHHHe, BHEIIHHWE W IOJrOHOYHBIE MapaMeTphl.
[TapameTpuueckuii MOPTPET CUCTEMBI. DTaIlbl MapaMETPUUECKOTO aHATIU3A.

2.2. MHOXECTBEHHOCTb CTAallMOHAPHBIX COCTOSHUMN. JIMHUSA KpaTHOCTH.

MHOXECTBEHHOCTh ~ CTAallMOHAPHBIX  COCTOsiHMM,  rucrepesuc.  Ceano-y3noBas
oudypkamus. Jluams  kpatHocTH. Meroauka ToMCKa  00JacTel  MHOXKECTBEHHOCTH
CTallHOHAPHBIX COCTOSHUIM.

2.3. ABTOKON€0aHus, pelakcallnoHHbIe Kosie0anus. JIuHus HeUTPaIbHOCTH.
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ABrokonebOanus. HeoOxoaumble YClIOBUS BO3HUKHOBEHHs KoseOaHuil. budypkanus
AnpnponoBa-Xonda. Jlunus HelTpanbHOcTH. Penakcanuonsele kosneOaHusi. MeTonbl moucka
aBTOKoJIeOaHM B cuctemax. Mojienu aBTokos1e0aTeNbHbIX CUCTEM.

2.4. YuclieHHbIe aTOPUTMBI MTPOJIOJDKEHHS 110 TTapamMeTpy.

UucnenHsle METOABI MPOJODKEHHMS IO IapamMeTpy CTAalMOHApPHBIX PELICHHM.
OpHomapaMeTpuuecKuii W JIByXmapaMmeTrpuyeckwii  aHanu3. DyHKOMs  mOCIeIOBaHHMS.
[Iponomkenue no napamerpy NEPUOJIUYECKUX PELICHUN.

Pa3zoen 3. Pacnpeodenennvie modenu, cucmemvl muna peaxyus-ouggysus

3.1. CrauroHapHbI€ IUCCUTIATUBHBIE CTPYKTYPHI.

CranuoHapHbple JMCCUIIATUBHBIE CTPYKTYphl, Oudypkanus Toropunra. HeoOxomumeie
YCIIOBUSL BO3HUKHOBEHHUS CTpPYKTyp Tbropunra. Mertoasl mnoucka cTpykryp ThlopuHra B
Mozensax. Mozens OproceisTopa u Apyrue.

3.2. BonHbl nepexitoueHusi, Wik GpoHThI, B OMCTaOMIBHOMN Cpefie.

Bonns! nepexntouenus, unn ppoutsl. Monens Konmoroposa, [lerposckoro, [luckynosa.
ABTOMO/IeIbHOE pellieHre Tuna Oeryieil BoiHbl. AHanuTH4ecKoe perieHre. CKOpoCTh BOJHBI U
HampaiieHne. MeToluka MoucKka BOJIH MEPEKII0YeHHs] B MOJETAX, OINpe/IeieHHe HalpaBieHHe
MEPEKITIOUEHUS.

3.3. Venunennole Oerymiye BOJHBI, WJIM MMIYJIbChl, B BO30yAHMOH cpee.
[IpoctpancrsenHo-BpemenHo# xaoc (I1BX).

Tunel akTUBHBIX Cpell U UX MAaTEMaTUYECKOE ONKCAHUE. Y eINHEHHbIE OEryIie BOJIHbI B
BO30yIuMBIX cpeaax. OCHOBHbBIE 3JIEMEHTHl YyEIMHEHHOro umiyiasca. dopMa HUMIYNbCa,
Metouka noucka yeJAUMHEHHbIX UMIyiabcoB B Mozensax. [IBX B Bo3Oynumoit cpene. Cuenapuit
Qeiirenbayma nepexona or ummyiasca kK [IBX. IIpocTpaHCTBEHHO-BpEMEHHBIE IUarpaMMBbl,
MeTo/ bl aHanu3a [IBX.

3.4. CiupanbHbIE BOJIHBI.

OCHOBHBIE DJIEMEHTHl CNHUPANbHON BOJIHBL. [IpuOIMKEHHBIE METOJbl ONUCAHUSA
CHUpaJIbHBIX BOJH. Meanp. MeTtoauka nocTpoeHus! CIUPabHBIX BOJIH HAa IIPUMEPE U3BECTHBIX
MOZEIEN.

Pazoen 4. Muxpockonuueckue cmoxacmuueckue mooenu

4.1. MapKOBCKHE CITy9ailHbIC MTPOIECCHI.

Croxactuueckue npoueccol. CiyyaiiHple uncia. BepostHocTHble Mojenu. MapkoBckue
ciydaiinble coobiTus. Cucrema Kosimoroposa.

4.2. Anroputmsl Monre-Kapuio.

AJNTOPUTMBI CTOXaCTHYECKOTO MOJICTUPOBAHUS: METO/ OTKa3a, METOJ YACTUYHBIX CYMM,
KUHETHUYECKUA METOJl, JUHAMUYECKHMH MeTon © JAp. TOYHOCTP H  JOCTOBEPHOCTH
CTOXaCTHUYECKOT'0 MOJIEIUPOBAHUSL.

4.3. PemeTouHpie MUKPOCKOITMYECKHE MOJICTTH TE€TEPOTCHHBIX KaTATUTHICCKUX PEaAKITHH.

Mopnenb MHOTOKOMIIOHEHTHOTO PpEIIETOYHOTO rasza. Mojenu HOBEpXHOCTEH, Mojaenu
a7IcOpOLIMOHHOIO CJ0s, MOJEJIN IEMEHTAPHBIX CTaAUi peakuuu. MHUKPOCOCTOSHUSI CHUCTEMBI.
OCHOBHOE KNHETUYECKOE ypaBHEHUE.

4.4. HaBenennnle QyKTyarusiMu KoJieOaHus1, BOJTHBI U (Da30BBIC MEPEXOIbI.

Brnusiane daykTyanmii Ha MpoIecchl B MUKPOCKOTMYECKUX CTOXACTHYCCKUX MOICIISAX.
HaBenennsie (uykryarnusmMu kosieO0aHUs, BOJHBI U (Pa30BbIe MEPEXOJbl B MUKPOCKOTTHMYECKUX
cToxacTuueckux peakuusx. Peakuus oxucienus CO Ha IUIATUHOBOM — KaTallu3aTope.
[ToBepxHOCTHAst MOzienp peakunu trmna JIoTku.

OO611ee KOJIMYECTBO pa3aeinoB — 4.
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4 O0beM yueOHOM TMCHUTIITHHBI

B
Bunel yue6HOM paboThI 3a4€THBIX B akanem.
qyacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4e0HOMY IUIAHY 3 108
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,42 51
Jlexuuu (JIek) 0,47 17
[TpaxTnueckue 3anstus (113) 0,95 34
CamocrositesbHas padora (CP): 1,58 57
Buja koHTpOJISI: 3a4er
B
. B actponom.
Bunel yue6HOM paboThI 3a4ETHBIX
yacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4€0HOMY IJIAHY 3 81
KonrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: 1,42 38,25
Jlexmmm (JIex) 0,47 12,75
[TpaxTnueckue 3anstus (113) 0,95 25,5
CamocrositesbHas padora (CP): 1,58 42,75
Buja xoHTpOJISI: 3a4er

5.2 IncuunjuHbl 4acTu, GopMHpyeMOii yY4aCTHUKAMHU 00pa3oBaTeIbHbIX OTHOILIEHHUIl
(o0s13aTe/IbHbIC BADHATHBHBIC THUCHMIIINHBI)

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI

«Bupryanuzauus 1 o0J1a4HbIe BIYHCIEHUS»

1 Heab AUCHMIUIMHBI W3YYUTh METOIBl TPOCKTHPOBAHUS OOJAYHBIX CEPBHCOB,
MPUHIUIIBI OpPraHu3alid MHQPOPMAIMOHHBIX CHUCTEM HAa OCHOBE OOJAYHBIX TEXHOJIOTHH H
CHEIUaTU3UPOBAHHBIX MPOTPAMMHO-TEXHHUECKUX CPEACTB B MacIITabax OpraHU3allvu.
o mnporpamme

2 B pesyiabrare
MAarucTpaTyphbl 10JKeH:

H3yYCHUHA TUCHUIIJIMHBI

o0yuawuuiics

Obnadams cnenyromumu komrerennmsivmu: YK-1.1; VK-1.2; VK-1.3; TIK-1.1; TIK-1.2;

BBIYHCIICHUH,

CHUCTEM,

VYpaBiasaTe [IOCTYIIOM U

IIK-1.3.
Buame:
— COBpPEMEHHBIC CPECTBA BUPTYaTU3AIINH;
— TEOPETHYECKHE OCHOBBI W TEXHOJOTHH OOJIAYHBIX
OCHOBAHHBIX HA 00JIAYHBIX TEXHOJIOTUSX.
Ymems:
— CO3JaBaTh, VYMOPABISTH BHUPTYAIbHBIMH MAaIlIUHAMH.
obecreunBaTh BHICOKYIO IOCTYITHOCTh K HUM;
— aJIanTUpPOBaTh MPUKIAJHBIC 33Ja4d IS PEHICHUS C HCIOJb30BaHUEM OOJIAYHBIX
BBIYHCJICHU;
— pa3BOpauMBaTh M HACTPAUBATH OTKPHITHIC 00JIAYHBIE CUCTEMBI;
Braoemw:

— MnoaxoJaMH W MHCTPYMCHTAJIbHBIMU CPCACTBAMHU PCUICHUA 3ada4 BUPTyaJIHU3alluUd U

00JIAaYHBIX TEXHOJIOTUI Y BBIYUCIIEHUI.

3 Kparkoe coaepxxanue TUCUUIIMHBI
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Brenenue.

Henu u 3anaun kypca. CTpykTypa uziaraeMoro marepuaia. OCHOBHbIE TIOHATHS,
ONpe/esieHus, TEPMUHOJIOT UL

Pazoen 1. O630p mexnonoeuii supmyanuzayuu.

OcHoBbl U 001IKe cBeaeHus 0 BupTyanu3zanuu. Konuenuuu supryanuzanuu UT-
uHpacTpyKTyphl. [IpernMyiiecTBa 1 HETOCTATKN BUPTyAITH3alUd. THITEI BUPTYaTHU3AIIH.
CueHapuy IPUMEHEHUS PEIICHUI BUPTYaTU3aIUH.

O6uraunas uadpacTpykrypa. UTo 1 Korja Hy>KHO IMepeBOIMTh B oOsiaka. CiieHapuun
MCIoabp30Banus o0naka. Ctparerust pazsepTeiBaHus oosaka. OOIauHbIe BRIYMCICHHS.

O0630p cnenuanIu3upOBaHHBIX MPOTPAMMHO-TEXHUYECKUX CPEJICTB, UCTIOIb3YEMbIX ITPU
BupTyanu3ai. OCHOBHbIE KOMIIOHEHTHI HanOo0JIee Oy ISIPHBIX IPOTPAMMHBIX PEIICHUH.

Pa3zoen 2. Ynpasnenue cunepsuzoponm.

TepMHHBI ¥ IOHSATHE, CBSI3aHHBIE C TUIIepBU30paMu. Buel runepsuzopos. O630p
apXUTEKTYPbl U OCHOBHBIX KOMIIOHEHTOB TurnepBu3zopa. OcHOBHbIE (DYHKIIMOHAJILHBIE
BO3MOYHOCTH, KOTOPbIE peau3yeT TUIEePBU30P.

YcTaHoBKa runepBU30pa U NOCIEAYIOIIasi €ro HACTPOMKa M0 ONPEIeICHHbIE LIETU U
3anaun. PacripoctpaneHHble MpoOIeMBbl IPH YCTAHOBKE.

Pazoen 3. Hacmpotixa u ynpasienue upmyanibHblMu Cemsmu.

00630p BUPTYaATbHBIX KOMMYTAaTOPOB. CIIOCOOBI MPAKTHYECKOTO MTPHUMEHEHUS
BUPTYAJIbHBIX KOMMYTaTOpOB. TpeboBaHMs K anmapaTHOMY U TPOTPaMMHOMY 00ECTICUCHHUIO.

Co3znanmne, HaCTPOiKa U yIpaBleHWE CTaHIAPTHBIM BUPTYAIbHBIM KOMMYTaTOPOM.
Hacrpoiika monuTuK cTaHIapTHOTO BUPTYAIbHOTO KOMMYTATOPa: CETEBbIE TOJUTUKH, TIOJTUTHKH
0€301acHOCTH, TIOJUTUKHA KOHTPOJISI Tpaduka. bamancupoBka Harpy3Ku CETEBBIX aalITEPOB.

Pazoen 4. Hacmpotixa u ynpasnenue cucmemamu Xxpanenue OaHHbIX.

0O0630p cucTeM XpaHEHUS TAaHHBIX. DJIIEMEHTHI, XapaKTePHBIC JJIsI CUCTEM XPaHCHUS
TaHHBIX: (PYHKITMOHATBHOCTD XPAHWIIHIIL, TTPOTOKOJIBI, TOTIOJOTUH TTOJKIIOUEHUS XPAHUIIUII K
cepBepam.

Hactpoiika runepsusopa i pabotsl ¢ xpanuwinimamu. Co3aHue U yrpaBieHHe
XpaHWINIIAMU JTaHHBIX. BBeeHNe B BUPTyaabHbBIE TOMA.

Paszoen 5. Cosoanue, ynpasnenue upmyanoHblMu MAUUHAMU.

BBenenue B BupTyasibHble MalinHbl. Daiiibl BUPTyalnbHbIX MaminH. O0opy1oBaHuE
BHUPTYAJIbHBIX MAIllHWH.

Co3znanne BUPTYaIbHBIX MAIIWH MPpU oMoty Mactepa. Co3gaHue mabioHOB U
KJIOHUPOBaHUE BUPTYaJbHBIX MalllvH. VI3MeHeHne napaMeTpoB BUPTyalibHbIX MaminH. Co3anue
CHUMKOB BUPTYAJIbHBIX MAIllMH XU YIIPABJICHHUEC UMU. anaBneHHe CYICCTBYIOIIUMHU
BUPTYaJIbHBIMU MalllUHAMH. AYTEHTU(UKALINUS U KOHTPOJIb IOCTYIIA.

VYipaBneHue pecypcaMyu 1 MOHUTOPHHT: IOHATUS BUPTYaJIbHOIO MPOLECCOPa U
BI/IpTyaJ'IBHOI\/’I IIaMITH U CIIOCOOBI OIITUMHU3AIIUU UX HUCIIOJIB30BaHNA, CIIOCOOBI
IepepacnpeeeHus NaMATH MEXK1y BUPTYaJIbHBIMU MalllMHAMHU, HACTPOKKA IyJIOB PECYPCOB U
yIIpaBJIE€HUE UMU.

Macmrabupyemocts. Ilonstue kmactepa. TpeOoBaHus sl CcO3laHUS KJIacTepa.
Co3znmanue, HaCTPOKAa U MOHUTOPHHT COCTOSIHHSI KJIacTepa.

OO61ee KOJIMYECTBO Pa3aeioB — 5.
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4 O0beM yueOHOM TMCHUTIITHHBI

B
Bunpr yue6HO# paboThI 3a4E€THBIX B akanewm.
yacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 5 180
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,43 51
Jlexuuu (JIek) 0,47 17
Jlaboparopusie 3ansTus (J1ab) 0,96 34
CamocrositesbHas padora (CP): 3,57 129
KonrtakTHas camocrositenbHas paboTa 0,2
3,57
CamocrosTenbHas paboTa ¢ pa3enamMu JUCIUTUTHHBI 128,8
Buja xoHTpOJISI: 3a4eT ¢ OLeHKOMH
B
. B actponom.
Buner yue6HOM paboThI 3a4ETHBIX
yacax
eIMHUIIAX
OO011asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY ILUIAHY 5 135
KonTakTHasi paboTa — ayIMTOPHBIE 3aHATHUS 1,43 38,25
Jlexmm (JIek) 0,47 12,75
Jlaboparopuble 3ansTus (J1ab 0,96 25,5
CamocrositesbHas padora (CP): 3,57 96,75
KonrtakTHas camocrositenbHas paboTa 0,07
3,57
CamocrosTenbHas padoTa ¢ pa3enamMu JUCITUTUTHHBI 96,68
Buja koHTpOJISI: 3a4eT ¢ OLCHKOMH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«CoBpeMeHHbBIE CHCTeMbl ABTOMATH3UPOBAHHOI0 IPOEKTHUPOBAHM S

1 Heap gucuumimHbl — GopMupoBaHuEe MPO(HECCHOHATBHBIX KOMIETEHIINN, a TaKkKe
(dhopMupOBaHHUE CTYJCHTAMU HABBIKOB MPAKTUUECKON pa3paOOTKH, BU3yaIM3allui U IPUMEHECHHS
MOJIeJIeH, METOJ0B U CPEJCTB aBTOMATU3AIMHU MPOCKTUPOBAHUS TEXHOJIOTUYECKUX MPOIECCOB U
TEXHUYECKUX 00BEKTOB C MOMOIIBIO ITaKeTOB poekTupoBanus Autodesk Inventor, SolidWorks.

2 B pe3yabTaTe u3y4eHus JUCHUNIHHBI 00YYAIOUIUIICS 10JIKEH

Obnadams CIENyIONMMHA KOMIETEHIIUAMHA W WHIWKATOpAMHU HMX AOCTkKeHus: VK-1.1;
VK-1.2; VK-1.3; IIK-1.1; TIK-1.2; [IK-1.3

3namo:
— COBpEMEHHBIC MMaKeThI TIPUKJIATHOTO IPOrPAMMHOTO obecrieueHust
ABTOMATH3UPOBAHHOTO IMPOCKTHPOBAHHS;
— BO3MOJKHOCTH COBPEMEHHBIX ITPOTPAMMHBIX KOMIUIEKCOB CUCTEM aBTOMATH3HPOBAHHOTO
MIPOCKTHPOBAHMS;
— OCHOBHBIC THITBI JaHHBIX, METOJIBI M HWHTep(EHChl, HUCIOJb3yeMble JUIsI CO3IAHMS,
OTOOpaXEHUS WM MOTU(DUKAIIMHA TEOMETPHUSCKUX MOJICIICH;
— CpeCTBa XpaHCHHUS U BU3YAJIM3AIMH I'eOMETPUICCKON HH(POPMAITHH.
Ymemn:
— NPUMEHATh Ha TPAKTHKE COBPEMCHHBIC ITAKETHl MPHUKIAJTHOTO IMPOTPaAMMHOTO
oOecreueHrs] aBTOMATH3UPOBAHHOTO TIPOCKTUPOBAHUS;
— YBEPEHHO paboTaTh C II0JIB30BATEILCKAM HWHTEp(deiicoM, HACTpOHKaMU MPOrpaMM
CAIIP;
— COCTaBJIATh JOKYMEHTAIIUIO Ha OCHOBE ITU(POBBIX MPOTOTHUIIOB, CO3JaBaTh YSPTEKHU U
cnenudukanuu cornacuo ['OCT;
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— NPOBOJUTH UHXKEHEPHBIE pacuéThl cpenctBamu SolidWorks;
— nevararb Ha 3D npuHTEpeE.
Braoemy:

OCHOBHBIMU (YHKUIMSIMHU U napamerpamu cucteM Autodesk Inventor, SolidWorks;
— METOJIaMH CO3/aHUsI 00bEKTOB MAITMHOCTPOHUTEIBHOTO ITPOSKTUPOBAHMS,
METOJ[aMH aJAlITUBHOTO M MMapaMETPUIECKOTO MOJICITHPOBAHHH;

HaBBIKAMH 151 pa0OTHI CO COOPOYHBIMU €IUHUIIAMH.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pazoen 1. Mawunocmpoumenvrnoe 3D - npoekmuposanue 6 cpede Autodesk Inventor

1.1 UnTepdeiic mporpammuoro nakera Autodesk Inventor. Co3ganue mosib30BaTeIbCKUX
HacTpoekK U mabsoHoB. Pexxumer paboTel B iporpamme Autodesk Inventor.

Hauano paGotsr ¢ mporpammoit. DnemeHTsl HHTEpPeiica mporpammbel Autodesk Inventor.
[TpuHnMIBI pabOTHI C JIEHTOUYHBIM U KJIACCUYECKUM I0JIb30BaTENbCKUM HHTEpdeiicoM. Pabouas
o0nacTh mporpaMMbl. YOpaBiieHHE BHJAMU MOJelu B pabodeit obnactu. CTpyKkTypa nepeBa
ucTopuu mnocrpoeHuss mojenu. IlpuHmunsr paboTel ¢ gepeBoM. Hacrtpoiika BHAMMOCTH
00bekToB. Tumbl ToKyMeHTOB mporpamMmbl Autodesk Inventor. OcHOBHBIE MpUEMBI CO3/aHUs
mogenn B Autodesk Inventor. ITpunanuns: coznanus 3d Mmoaeneil.

1.2 Co3nanue 371IeMEHTOB JIETAICH B TPEXMEPHOM CUCTEME KOOPIUHAT.

Pexumebl padotsl B iporpamme Autodesk Inventor. Komanap! 1y noctpoenus 00beKTOB
B peXHME pEIaKTHpOBaHHUSA SCKW30B. llocTpoeHne W pemakTupoBaHMe 3CKH30B. Ilmockoctu
MTOCTPOCHHSI SCKU30B.

MeToapl CO3TaHMsI HIIEMEHTOB JETaJeii: METO BBIIABIMBAHHUE, METOJ TIOBOPOTA, METO/
CHIBHUTA, METOJI TIO cedeHusiM. TpeGoBaHus K 3cku3y. I panndnbie ycnoBus. Habopsr mapaMeTpos.
CozilaHue TOHKOCTEHHBIX 3JIEMEHTOB.

Hcnonb3oBanue «pabounx» anemMeHToB. HazHnauenue (cripaBouHoil) paboueil reomeTpuu.
Co3znanne u peakTupoBaHue paboYnX IITOCKOCTEH, OCEH U TOYEK.

ACCOIMAaTHBHOCTP AJIEMEHTOB C 3CKU3aMH, HA OCHOBAaHUU KOTOPBIX OHU OBLIH CO3/IaHbI.

Co3maHne HaJOKEHHBIX JJIEMEHTOB. DJIeMEHT oTBepcTHe. CBOWCTBa AneMeHTa. THIIBI
otBepctuil. ['panmunbie ycmoBus. HabGop mnapamMeTpoB »5jeMEHTa OTBEPCTHE. DJIEMEHTHI
ckpyriienue u ¢acka. Tunbl ckpyrienuil. HaGopel mapameTpoB A 3JIEMEHTa CKPYIJICHUS.
CkpyrieHue ¢ TOCTOSHHBIM paanycoM. CKpyrieHHe ¢ TepeMEeHHbIM paaumycoM. Hacrtpoiika
yMeHbIIIEHHOTo ckpyriieHus. Ckpyrienue rpaneil. [losnoe ckpyrienue.

Coznlanue ClO0XKHBIX JIEMEHTOB. DieMeHT oOosiouka. CoiicTBa anementa. [IpaBuia
MCTIOJIb30BAaHUs. 3aBUCHMOCTD PE3yJIbTaTa OT TOJIOKEHHUS B JIepeBe. DJIEMEHT YKIOH. YKIOH OT
HEUTPAJIBbHOM MOBEPXHOCTU. YKJIOH OT JMHHUM pa3zbéma. DiIeMEHT MaccuB. [IpsMOyrosjbHbIi
maccuB. KpyroBoii MaccuB. 3epkaibHOE OTOOpaK€HHE DIIEMEHTOB. OJIEMEHT IIePEHOC.
TpebGoBanus k ackuzam. [IpaBuia ucnonb3oBaHus. JIEeMEHT pa3jesieHue rpanu. McnonszoBanue
AIIEMEHTA pa3/ieieHne TPaHH B MHCTPYMEHTE YKJIOH.

1.3. Co3nanne cOOPOYHBIX AeTaleh

Coznanue noxkymenta CoOopku. OcHoBHble HacTpoiiku. Co3gaHue U pelaKTHPOBaHHE
mabiaoHoB coopok. JlepeBo cOopku. [IpuHummer paboTel ¢ gepeBoMm (Opay3epom) cOOpKH.
Pasmemenne komnoHneHToB B cOopke. [IpaBmina pa3memeHuss KOMIIOHEHTOB B cOopke. Co3naHue
U pElaKTUPOBAaHHE KOMIIOHEHTOB B KOHTEKcTe cOOpku. HanokeHme © pemakTHpoBaHWE
MIPOCTPAHCTBEHHBIX 3aBUCHMOCTEH. AHanHu3 repecedeHuit KoMmoHeHToB. Co3maHue BUAOB C
paspe3amu B KOHTeKcTe cOopku. Hactpoiiku cnenudukanuii mis coopox. Bumpl. Ilozurum.
VYpoBHU AeTanm3anuu B cOopkax. DJIeMEHTHI Opaysepa.

1.4 AnanTuBHOE ¥ TapaMeTPUIECKOE MOJICITHPOBAHNE

OCHOBHBIE TPUHITUIIBI TTAPAMETPHYECKOTO MTPOSKTHPOBAHUS. THITHI B3aUMOCBSI3EH MEXKITY
pazmuuHbiMu  oObekTamu.  CocTaBHBIE dYacTH — mapaMerpudeckod  moxaenn.  OCHOBBI
pelakTUpOBaHUs apaMeTpuueckux mojenei B Autodesk Inventor
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OCHOBHBIC TOHSTHS aTaNTUBHOTO MojaenupoBaHus. Co3gaHue aJlanTHBHBIX JIETAJCH 110
CCBUIOYHOHM reoMeTpuu. HasHadeHne CBOWCTB aJIaliTHBHOCTH AJIEMEHTaM C T'€OMETPHUYECKHUMHU
3aBHCUMOCTSIMHU. AalITUBHBIE COOPKH

VYpaBHEeHUS ¥ TapaMeTpbl B TapaMETPHUUECKOM MOJEIHPOBaHWU. Vlcmonp3oBaHme
ypaBHEHUW B cpene neranu. Mcmonp3oBaHue ypaBHEHHH B cpene cOopku. Mcmosp3oBaHue
Microsoft Excel B pabote ¢ napamerpamu. CoBMecTHOE HCHOIb30BaHUE napameTpoB. Co3naHue
napameTpuieckux psgoB jgetaneii — iPart. Co3gaHme mapaMeTpuU4ecKux psAaoB COOpPOK —
1Assembly. Pazmenienue napamerpudeckux psaoB B coopkax. Co3zmanne KOHGUTYparui

1.5 Pabota c ueprexxamu.

Cozmanne noxymenta uepté&x. Co3gaHue W pelakTUpOBaHUE IIa0JIOHA JOKYMEHTa
yepTéx. Hactpoiiku yeprexxeil. PegakTupoBanue paMku, peJakTUpOBaHUE IITaMIIa. 3aloIHEHNE
mTamna Mpy MOMOILIM CBOMCTB JNokyMmeHTa. Co3maHue cBsizell co cBoiictBamu. CosnaHue u
pelakTUpOBaHWE BHUJIOB W pa3pe3oB. [IpocTaHoBka pa3MepoB W BHECCHHE TNPUMEYAHHM.
NmnoptupoBanue pa3MepoB U mpumedaHudd u3 Mmozeneil. Co3maHue M pelakTHpPOBaHHE
yeprexxenr neraneil. Coszmanme cOopouHbix ueptexei. Pabora ¢ Tabmumamu. Tumsl Tabmmi,
criocoObl 3amosiHeHus Tabmuy. Co3paHue cnenuduKanuil B cOOpOUHBIX uepTexax. BriBon
yepTexen Ha nevyaTh

Pa3zoen 2. Ilpoexmuposanue ¢ cucmeme SolidWorks

2.1 3nakomcTtBO C MHTepdeiicom moip3oBatens mporpammbl SolidWorks. Hacrtpoiika
naHesnel nHCcTpyMeHTOB. Co3/laHue 3CKU30B.

Memnto nporpammer SolidWoks. Hactpoiika nanesneit ”HCTpyMEHTOB MporpaMMel. JlepeBo
UCTOpUU co3laHusi mojenu. Pabodast obmacts nporpammbl. HacTpoiika MeHemkepa KOMaHl U
naHenu BuaoB nporpammbl SolidWorks. VYnpasnenue Bumamu B mnporpamme SolidWorks.
Coznanue ropsuux KjaBuIl.

Pexxum pepaxktupoBanHusi 3cku3a. CrnocoObl BKIIOYEHHUS peXUMa. pPEIAKTUPOBAHUS
ACKU30B, CHNOCOOBI 3aBEpIICHUS PEKHUMa pPENAKTUPOBAHMS ACKU30B. [laHenb HMHCTPYMEHTOB
acknsa. Hanmoxxenue 3aBucumocteil B ackuse. HamoxkeHue 3aBUCMMOCTEN pa3MepaMH B ICKHU3E.
Bunel 3aBucumocTell MeXy pas3iMYHBIMHU 3JIEMEHTAMHU 3CKH3a. 3epKajlbHOE OTOOpa’keHue,
MacCHUBbI, IOBOPOT-IIEPEHOC AIEMEHTOB 3CKH3a.

2.2 Co3nanue TBEPAOTEIBHBIX AeTanield B mporpamme SolidWorks

Co3manne CHpaBOYHOM TEOMETPHH: TOYEK, OCEH, IUIOCKOCTEH, CHUCTEM KOOpIWHAT.
VYnpaiieHue BUIMMOCTbIO IPUMEUaHUI U ClipaBOYHON reomeTpun. OToOpaxeHne npuMeyaHuil.
Hactpoiika oToOpakeHus: CipaBOYHbBIX JIEMEHTOB.

Hcnonb3oBanue 3cku3a uid co3gaHue TBEpAbIX Ten. TpeGoBaHus K ackusy. Ilanenu
UHCTPYMEHTOB: «JneMeHThl — Britsnyras/IloBépHyTas 600bIIIKa, OCHOBaHUEY, «DJIEMEHThI —
BhITSHYTH 110 TpaeKTOpumn», «IJIEMEHTHI - BRITAHYTH MO c€UEHUSIM», «lIeMeHThl — O0010UKa»,
«QnemeHThl — Pebpoy. I'pannuHble ycoBuUs , HACTPOUKH, CBOMCTBA HHCTPYMEHTOB.

Coznanue OTBEpCTHM MOJ KpeméxK, BbIPe30B, ¢Gacok U ckpyrjaeHuil. HMHcTpymeHT
co3gaHusi ~ oTBepcTuii  mox  kpenéx.  [lanenn — uHCTpymMeHTOB:  «DJIEMEHTHI -
Bortsanyteiit/[1oBEpHYTHIN BhIpe3», «neMeHThI - Bripe3 1o TpaekTopumn», «JeMeHThl - Bripes
0 ceueHusiM», «nemeHTsl — Dacka», «nemeHTsl — Ckpyrienue». CBONCTBa HHCTPYMEHTOB,
IPaHUYHbIE YCIOBHUSL.

Wuctpymentsl: «JIunelnelii MmaccuBy», «KpyroBoit maccuB». 3epKajibHOE OTOOpa)keHHE
AJIEMEHTOB.

Coznanue pa3iauyHbIX MAaIIMHOCTPOUTEIBHBIX IEMEHTOB. ONnTUMHU3alMs CO3AaHUS
MalIMHOCTPOUTENBHBIX AJIEMEHTOB.

Coznanue cOopouHbIX eauHHUI. MonenupoBanue CcHHU3Y BBepX. BcTaBka roTOBBIX
neraneil B coopky. Ilepemenienrie u BpaiieHre He3apUKCUPOBaHHbBIX JieTasielt coopku. CriocoObl
co3ganue uxcauuu u conpsbkeHuid. CTaHJapTHBIE CONPSKEHUS.

2.3 [IpoexkTrpoBaHue eTajeil CI0KHBIX TPOCTPAHCTBEHHBIX (hOpPM
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Croco0Obl cO3/IaHMS MHOTOTEIBHOTO OOBEKTa: M00aBjeHUsS Tela, yAaleHue Tena,
nepeceyeHus Tejl, KOMOMHUPOBAHHBIE CIIOCOOBI

[IpoexTupoBanue aeTaneil cI0KHbIX MPOCTPaHCTBEHHBIX popM. Co3aaHue TPEXMEPHOTO
ackuza. Coznanue kpuBbiX: «O0benunenHas», «Ilo toukam XYZy», «Ilo cipaBOYHBIM TOYKaM,
«CnpoennpoBantasy, «l'emukonmy u «Croupanb», «Jlunus paszseman. Co3naHue >IEMEHTOB
METO/IaMU «I10 CEUEHUsIM», «I0 TpaekTopum». Co3naHue CKpYyrJIeHUH MepeMEeHHOro paauyca,
ckpyriienuit rpanei. Co3laHue CIO0XKHBIX IPOCTPAHCTBEHHBIX 3eMeHTOB: «Kymomy,
«dedopmanmsy, «I'nokuey.

NHcTpymMeHTBI aHanu3a W JHATHOCTHUKHA reoMerpun: «/latumk», «lIpoBeputsy»,
«IpOBEpKa TEOMETPUN», «CTATUCTUKA D3JIEMEHTa», «aHaJIW3 YKJIOHA», «aHAJIU3 KPUBU3HBDY,
«aHaJIU3 OTKJIOHEHUS», «UEPHO-OEIIbIE MOJIOCHD».

2.4 Odopmaenue koHcTpykTOopckoit nokymeHTanuu mo ECKJ] B cucteme SolidWorks.

Co3gaHue BUIOB B JIOKyMEHTE UEPTEKa: OCHOBHBIX, MPOEKIIHOHHBIX, JOMOJIHUTEIHHBIX,
MecTHBIX BUA0B. Co3iaHue pa3pe30oB/BbIPOBHEHHBIX pa3pe3oB. Co3aHue JIMHUHU pa3phiBa.

ABTOMaTHUeckoe HaHeceHHEe pa3MepoB. Hactpoiika o0TOOpak€HUsI BBIHOCHBIX H
pa3MEpHBIX JIMHHM, CTpeok pazmepoB. Hactpoiika oToOpakeHust TeKCTa paMepa.

Coznanue npumeuanuii B ueprexe. [lanens mnctpymentoB npumedanuid. CoznaHue u
penaktupoBanue 3ameTok. Co3gaHue CBS3aHHBIX 3aMeTOK. MaccuBbl 3ameTok. O0o3HaUeHHE
LIEpOXOBAaTOCTH TMOBEpXHOCTH. (OO003HayeHHe CBapHOIrO MIBAa. YCJIOBHOE 0O0O3Ha4YeHHE
otBepctusi. Co3manue Qpyrux NpuMedaHuu.

Co3manvie ¥ peNakTUpPOBaHWE TaONHMI] B YEPTEkKaX. Pasmemenne Tabmuig
napameTrpo(ucnosHenuii). Hactpoiika Tabmun napamerpoB. Co3ganue Tabaull crienuGukaui.

Hactpoiiku noxymenta. Co3naHue W pelakTHpoBaHHE OCHOBHOHM Hammucu. CoznaHue
ma6sionoB SolidWorks. HacTtpoiiku gfokymenTta yeptesxa. CriocoObl BBIBOJIa Ha M€YaTh YePTEXka.

Pa3zoen 3. Unowcenepuvie pacuemur 6 Solidworks Simulation

3.1 Beegenue B cuctemy SolidWorks Simulation

Haznauenue nakera M ero BO3MOXXHOCTU. 3aJaHHE MaTepuaioB. 3aJaHUE Harpy3Ku U
orpanuueHuil. Co3gaHue Ha4aJIbHOM CETKU U €€ HACTPOUKH.

3.2 Pemenue 3amay MexaHukH. [IpoBeneHHMe pacuyeToOB KOHCTPYKLIHMM Ha IMPOYHOCTS,
yCTaJIOCTh, YCTOMYUBOCTD, TEPMOYIIPYTOCTb.

[IpoyHOCTHOM aHaNM3 JeTajli METOJOM KOHEUHBIX 3JIeMEHTOB. VcxoaHble naHHbIE IS
aHayn3a. BeinonHenue pacuéra. AHaJINU3 U ONTUMM3AIMS OJYYEHHBIX PE3YJIbTaTOB.

[locTpoenne auarpamMmbl CBUHYMBAHUS pPE3bOOBBIX coenuHeHUl TpyO. Pacuer
KOHTaKTHBIX HaNpsDKEHUIl, KpyTdAllero MoMmeHTta. lccnegoBaHue OTKIMKA COEIMHEHUS Ha
M3MEHEHHE KPYTALIEro MOMEHTA.

[IpouHocTHOM pacder cocynoB JaBieHMs. Pacduer Harpy3ok, HalpsKEHUW H
nedopmaui.

Pacuer koncTpykiuii. Mansie u Oonpiime nepemenieHus. HepaBHOMepHass Harpyska.
Ananu3 coOCTBEHHBIX 4YacTOT. TemnoBo M TepMOoynpyruil aHaiau3bl. TecT Ha NaJeHUe
KOHCTpyKUuH. Pacuér Ha ycTanocts. OnTuMusanus KoOHCTpyKuuu. [IpocMoTp pe3ynbraros.

Pacuer TonkocTeHHO# cTOMKU. [losrydeHne a1mop noTepu yCTOMYMBOCTH.

3.3 Pemienue 3a1a4 TeIionepeaadn, adpo- U THAPOIMHAMUKHI

Haznauenune nakera SolidWorks Flow Simulation u ero Bo3moxHocTu. BHyTpeHHue u
BHelHUe 3a1a4u. Co3gaHue IpoeKTa.

3ajaHue HauyalbHBIX U I'PAaHUYHBIX YCIOBUHM pacyéra. BxoaHble mapaMeTpbl — CKOPOCTb,
yucio Maxa, JaBieHue (CTaTHuecKoe, MOJHOE, OKPYXKalollel cpeibl), MacCOBbI U 00BEMHBIN
pacxo/ipl, TeMIlepaTypa, KOHIIEHTpalUsi KOMIIOHEHTOB, MapaMeTpbl TypOYyJIEeHTHOCTH, PacX0 HO-
HAIlOPHbIE XapaKTEPUCTUKH BUPTYAJbHBIX BEHTHJIATOPOB. 3aJaHHE Pa3jINYHbIX THUIIOB CTEHOK,
BKJIOYasi IIEpOXOoBaThble W MOJABIKHbIE. OmnpeneneHUe HCTOYHUKOB Teruia (OObEMHBIX H
MTOBEPXHOCTHBIX ), BUPTYAJIbHBIX TEIIOBEHTUIISITOPOB.
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Hacrtpoiika pacuétHOoil ceTku. ['eHepanus pacyeTHOM CETKM HENOCPEICTBEHHO IO
mozaenu SolidWorks. ABromaTuueckoe co3gaHHE pacyeTHOW 0OJacTH M TEHepalus CETKH B
TBEpAbIX TeJIax W B TeKyuyeill cpene. ABTOMaruyeckas ajanTaiusi CETKHM B 3aBUCUMOCTHU OT
reOMETPUUECKUX XapaKTEePUCTUK MOJIENN U TOJIS PEIICHHUS.

Pemenune 3amau: pacuer JaMHHApHBIX W TYpOYJIEHTHBIX TEYEHUH: pacyeT OJHO- U
MHOTOKOMIIOHEHTHOTO TEUYEHUS >KUJKOCTH WM raza 0e3 XMMHYECKOro B3aMMOJECHCTBHUS U
paznenenuss (a3 B TpybompoBomax. COBMECTHBIM pacyeT TEUYCHHS >KUIAKOCTH WIM ra3a |
TeIUIoNepeiadyl BHYTPU TBEPIBIX TEJ U TEeKydeil cpelpl 0e3 Hauuyusl TpaHUIlbl pas3jena ras-
KUAKOCTh. PacueT TedyeHHsI B MOPHUCTBIX CpeAax € YYETOM TEIUIONMPOBOJHOCTU Cpedbl U
TEIUI00TAAaYH B Hee PacueT TpaekTopuil 1 TeMiiepaTyp TBEPAbIX YaCTUIL UJIU Kaleslb B IOTOKE.

Onpenenenre ruapaBInYecKuX MOTEPh, onpeaesneHne Ko3hPUINeHToB CONPOTUBICHUS
00BEKTOB.

Pacuer KOHBEKTHMBHOTO TEIJIOOOMEHA; CBOOOJHOM, BBIHY)KJICHHOW WM CMEIIaHHOU
koHBekmu. Onpenenenne K03GHUIMEHTOB TETIO0OMEHa.

CrocoObl  0TOOpaXkeHUsT pe3ylIbTaTOB, B TOM 4YHCJIE aHUMalMs HECTAIMOHAPHBIX
pe3yJIbTaToOB.

Pazoen 4. Ileuamv na 3D npunmepe

4.1 OcHoBbl nedatu. TpeboBanus k MoaensaM. [leuats 3D monenu

OcHoBbl  3D-newatu. Texnonmoruum 3D-mevatu: nasepHas (crepeonutorpadus,
CIUIaBJIEHUE, JJAMUHUPOBAHUE), CTpyWHas (3acThiBaHHE, CKJIEHBaHUE, ClieKaHue). Matepuabl
g 3D-nedatu. Bunel 3D-npunrtepos. Texnomnorus 6sictporo nporotunupoBanust Replicating
Rapid Prototyper (RepRap). O6nacts npumenenust 3D-nieqaTu.

BriBog Ha nevats 3D-monenu. Koneprauus ¢aiinoB B popmaT XpaHeHUs TPEXMEPHBIX
mogeneit STL (stereolithography). @opmupoBanue nporpammel s nedatyd B Bujae G-kona (Ha
S3bIKE TPOTPAMMHUPOBAHUS YCTPOMCTB C YMCIOBBIM MPOrPAaMMHBIM YIpaBiieHueM). Bbioop
nojioxenust mosienu. [loarotoBka npuHTepa (BbIOOp TUIACTHKA, MMOJAOTPEB CTOJIA, coria). [ledars
npu nomoinu 3D nipuHTEpA.

OO611ee KOJIMYECTBO pa3aeinoB — 4.

4 O0beM yueOHOM TMCHUILTHHBI

Bua yueOHo# padoThl Obnem aucmmHL
3E AKan. 4. | Acrtp.u.

OO0uiasi TPyA0eMKOCTh AU CHHUILIMHBI 4 144 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,9 68 51
Jlexuu 0,47 17 12,75
[Tpaktnueckue 3anstus (113) 0,47 17 12,75
Jlaboparopusie padoTs! (JIP) 0,96 34 25,5
CamocrosiTesibHasi paboTa 2,1 76 57
KonrtakTHas camocrositenbHas paboTa 0.4 0,15
CaMoCTOSATENbHOE N3YUEHHUE PA3/IEI0B AUCHUIIIMHbI 21

’ 75,6 56,85
Bua koHTpoJsn: 3ader c oleHKOMH

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«PacnpenenenHbie 0a3bl JAHHBIX»
1 Heapro AMCHUIUVIMHBI COCTOMT B HM3YyYEHUU COBPEMEHHBIX METOJOB OpraHM3alUu
pacnpe/ieieHHbIX 0a3 JaHHBIX, HOBBIX MOJEJEeld TaHHBIX, BBICOKOI()(PEKTUBHBIX AJITOPUTMOB
00pabOTKM JaHHBIX B PacCHpPEEICHHbIX CHUCTEMaX, a TAKK€ OCBOEHUE METOJOB peajau3alu U
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MIPOCKTHPOBAHUS PACIIPEIICIICHHBIX 0a3 JaHHBIX.

2 B pe3yabTaTe wu3y4YeHHs JAUCHHUIUIMHBI OOyYalOIIHiicd 1O MporpamMmme
MAruCTPATYPhI T0JIKeH:

Obnadams cnenyronumu komnetenmusamu: [1K-2.1; TIK-2.2; TTK-2.3.

3nams:
- IPUHIIUIIBI OPTaHU3AIMH U APXUTEKTYP paclpe/ie]ICHHbIX 0a3 TaHHbIX;
- MIOCJIEIOBATENIbHOCTD U ATanbl IPOEKTUPOBAHUS
pacnpe/ieNieHHbIX 0a3 TaHHBIX;
- COBPEMEHHBIE METO/IbI OTITUMU3AINH CTPYKTYp 0a3 TaHHBIX;
- METOJMKH ONTUMHU3ALIUU TPOLECCOB 00pabOTKU
pacnpeieIeHHbIX 3allpOCOB;
- COBpEMEHHbIE METOIbl 00€CIIeYeHHsI KOHCUCTEHTHOCTHU JAHHBIX B CUCTEMAaX yIPaBJICHUS
pacrnpeenieHHbIMU 0a3aMu JTaHHBIX;
- CTAH/APThI ¥ TEXHOJIOTHH, OIPEIEIISAIONIIE TPaBUIa U IPUEMBI TPOSKTHPOBAHUS H
COIPOBOKCHUSI paCIPEICICHHbIX 0a3 JaHHBIX;
- COBpPEMEHHbIE METO/Ibl U CPEJCTBA CO3/IaHUs PACIIPEIEICHHBIX HH()OPMAIIMOHHBIX CHCTEM;
- 0 MHOT000pa31y COBPEMEHHBIX CUCTEM YIPABIIEHUS paclpeeeHHbIMU 0a3aMu JaHHBIX, UX
00JacTsX NPUMEHEHUS U 0COOCHHOCTSIX;
- 0 TEHACHIUAX U TIEPCIIEKTHBAX Pa3BUTHS COBPEMEHHBIX CHCTEM YIpaBJIeHHs 0a3aMu JaHHBIX;
- 00 OCHOBHBIX HEpEIICHHbIX Ha CETOAHAIIHUN JIeHb Ppo0iieMax, BOSHUKAIOIIUX MPU CO3TaHUU U
HCII0JIb30BAHUHU paclpeieNIeHHbIX 0a3 TaHHBIX;

Ymems:
- IPOBOJUTH aHAIU3 MIPEAMETHONU 00I1acTH,
- IPOEKTHPOBATH KOHIICNTYAIbHYIO MOJIENb MPEIMETHON 00IaCTH;
- BRIOUpATh ONTUMAJIBHBIE CPEJCTBA U METO/Ibl Pean3allii TIOCTABJICHHON 3a/1a4u;
- IPUMEHSTh CUCTEMHBIN TIOJIX0/T K IIOCTPOCHHIO apXUTEKTYPhI pacCipeIeICHHBIX MPUII0KCHHI;

Braoemy:
- METOJaMH aHaJIN3a, IPOEKTUPOBAHUS U CO3/IaHUS pacIipe/ieIeHHbIX 0a3 JaHHBIX;
- HHCTPYMEHTAJIbHBIMU CPEJICTBAMU MPOEKTUPOBAHUS U pa3pabOTKU paclpeeeHHbIX 0a3
JTAHHBIX;
- HaBbIKaMHu TectupoBanus PB/I.

3 Kparkoe coaepxxanue TUCUUIIMHBI

BBenenue

Iemm m 3amaum kypca. Crpykrypa wusinaraeMoro marepuayia. OCHOBHBIC ITOHSTHS,
OTIpeJICIICHUS, TPMUHOJIOTHSI.

Pazoen 1. Apxumexmypa pacnpeodenennvix CYB/]. [1o0x00b1 k npoexmuposanuio BJ] u
X/.

Pacnipenenennas 6a3a nmanubeix. Pacnpenenennas CYB/l. Pacnpenenennas oOpaboTka.
MeTobl TPOCKTUPOBAHUS paclpeAeieHHBIX 0a3 JaHHbIX. [lOHATHE XpaHWIUINA JTAHHBIX.
MeTo 1l TTPOSKTHPOBAHMS XPAHWIIHII JaHHBIX. [IpeuMyIecTBa U HETOCTATKU PACIIPEICIICHHBIX
0a3 TaHHBIX.

Pazoen 2. Pacnpedenenue oannvix. @paemenmayus. Penauxayus. Obecneuenue
npo3pavHoCcmu 00CMyna K OAHHbIM.

IlenTpanu3oBaHHOEe pa3MelICHHE MaHHBIX. DparMeHTanusi JaHHBIX. [ OpU3OHTaIbHAS
¢parmenTtamus. BeprukanpHas (parmeHtanus. Bunael perumnkanmn. DyHKIUH  CITYXKOBI
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peruukanuu. Cxembl BiajgeHusi gaHHbIMU. [Ipo3paunocts pacnpenenenus. IlpospadynocThb
¢parmenTanuu. [Ipo3paunocts pernkanuu. [Ipo3padHOCTh BHIIOJIHEHUS.

Pazoen 3.Tunwvi pacnpedenennvix CYBJ/]. CRUD, ommnowenus, coedunenus. Teopema
CAP. Pensyuonnvie CYB/].

Mogenmu nmannbix pacnpeneneHHbix CYBJl.  beszonmacnocts manHbix. [lonstue
Tpan3akimoHHocTH.  Teopema CAP. Pemsumonnsie CYBJl. Tlonstue nexkmapaTUBHOW U
CCBUIOYHOM IIEJIOCTHOCTH JIaHHBIX B PEJSIMOHHBIX CHCTEMax YIpaBieHUs Oa3aMu J1aHHBIX.
Hopmanuzanus. Hopmanbnaeie dopmbel. Crangapt IDEF 1.x. Konnenrtyanenas, jgoruueckas,
¢dbuszmveckas Monenu AaHHbIX. [lomHas u BEIOOpOUYHAs peruuKaius. BeisBieHne U pa3peiieHue
KOH(IUKTOB.

Pazoen 4. Xpanunuwa xnoueti u swauwenutl. JJoxkymenmuo-opuenmuposantvie CYB/].
VYposnesas mooenv npedcmasnenus ungopmayuu 8 notHomeKcmoswix b/J.

JIOKyMEHTHO-OPUEHTUPOBAHHbIE CHCTEMbl YIpaBieHUs OazamMu JaHHBIX. Onepanuu
CRUD u BnoxxenHocts. MuaexkcupoBanue, rpynnupoBka. MapReduce. JSON — popmar oOmena
naHHbIMU. [IpocTpancTBeHHbIe 3ampockl. [lonHOTEKCTOBBIE 0a3bl NaHHBIX. YPOBHEBas MOJEIb
npeAcTaBiIeHUsT WHOOpPMAIMM B TOJHOTEKCTOBBIX 0a3ax maHHBIX. OOJacTh MPUMEHEHUS
JNOKYMEHTHO-OPUEHTUPOBAHHBIX CUCTEM YIIPaBJIeHUs 0a3aMu JaHHBIX.

Pazoen 5. Mooenuposanue danmnvix epagpamu. I paghosvie CYE/]. Cmonoyosvie CYB]].

MonenupoBanue gaHHbIX rpadgamu. B3aumocssisu B rpadoBbix 6a3ax naHHbiX. ['padoBas
Mozenb. I['padoBbie 3ampocsl. Mnentudukanus y3noB U B3aumocBszeidl. Kiactepusanus.
Pennmukanus. CpaBHeHUE PEISLMOHHOTO U TpadoBOro MOJECIUPOBaHMS. TUNUYbIE HNPUMEPHI
MCI0JIb30BaHUs rpadoBbIX cucTeM yrpasieHus 6a3amu aanHbix. Cronoduossie CYB/I. BigTable.
CRUD B cTon0uoBbIX cucTeMax yrpaBieHUs ©Oa3aMu JaHHbIX. MynbTUILIaTGOpPMHbBIE
YHHUBEpCcaJbHble MeHeKepbl 0a3 naHHbIX. OOnacTh npuMeHeHus croyonosbix CYBJ. Cxatue
naHHbIX W QuibTpsl biyma. Ilmrocel u  muHycel cxarus B cronOuoBeix CYB/I.
MuoroxknacrepHasi koH¢urypauus cronduossix CYBJl. 'opuszoHTanbHOe MaciiTabUpOBaHUE.
Perumukamus. [lonstue cormacoBanHoctd B koHeuHoM cuere. Cronbmossie CYB]/] n Teopema
CAP. CunpHble u cinalble cropoHbl cTos0110BbIX CYB/I.

OO611ee KOJITMYECTBO Pa3eioB — 5.

4 O0beM yueOHOM TMCHUTITHHBI

B
. B akanem.
Bunel yue6HOM paboThI 3a4ETHBIX
gacax
eIMHUIIAX
OO0uiasi Tpy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY TUIAHY 4 144
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,9 68
Jlexmm (JIek) 0,47 17
[TpaxTnueckue 3anstus (113) 0,47 17
Jlaboparopusie 3anstus (JIad) 0,96 34
CamocrositesbHas padora (CP): 2,1 76
KonrtakTHas camocrositenbHas paboTa 21 0,4
CamocrosTenbHas paboTa HaJl pa3aeiaMy JUCITUTUIMHBI ’ 75,6
Buja koHTpOJISI: 3a4eT ¢ OLeHKOH
. B B .
Buapr yue6HO# paboThI ACTpOHIoM
3a4EeTHBIX gacax
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eIMHUIIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 135
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,9 51
Jlexuuu (Jlek) 0,47 12,75
[TpakTuueckue 3anstus (113) 0,47 12,75
Jlaboparopuble 3ansTus (J1ab 0,96 25,5
CamocrositesbHas padora (CP): 2,1 57
KonrtakTHas camocrositenbHas paboTa 0,3
CamocrosTenbHas paboTa HaJl pa3aeiaMy JUCITUTUTMHBI 2.1 56,7
Buja koHTpoOJIST: 3a4eT ¢ OLeHKOMH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHbBI
«MaremMaTH4ecKHe MeTOIbl B TEXHOJIOTHHU 0JIOKUYEiiHOBY

1 Heap AMCUMIUIMHBI COCTOWT B YIiyOJCHUU WMEIOIMIMXCA W TIOJYYCHHH HOBBIX
3HaHUW, YMEHH W HABBIKOB B 00JACTH OCHOB TEXHOJIOTHMH OJIOKYEHHOB (pacmlpeereHHOTO
peecTpa) U MPUMEHEHUs il pa3pabOTKH, MPOCKTUPOBAHUS U PEUICHUS MPUKIAIHBIX 3a7a4 Ha
OCHOBE ATOM TEXHOJIOTHMH, a TaKkXkKe I pa3pabOTKUA CHEIUATM3UPOBAHHOTO MPOTPAMMHO-
AITOPUTMHUYECKOTO 00ecTeueHrs — ACTICHTPATN30BAHHBIX TPHIIOKEHUH.

2 B pesyabrare MH3yYeHUs JAUCHUILIMHBI O00y4YaloIIMiics 10 IporpamMmme
MAruCTPaTypbl 10JIZKEeH:

Obnadams cnenyromumu komrerennmsivmu: YK-1.1; VK-1.2; VK-1.3; TIK-1.1; TIK-1.2;
ITK-1.3.

Buame:

— MaTeMaTHYECKHE KOHIICTIINH U CTPYKTYPBI, JISKAITUE B OCHOBE TEXHOJIOTUN OJIOKYCHH;

— OCHOBBI TIOCTPOCHHUS TEXHOJIOTHMH OJIOKYCHH W OCOOCHHOCTH €€ WCIIOJIh30BaHUS B
HACTOSIIIEe BPEMS B Pa3IUIHBIX HH(OOPMAIIMOHHBIX U TPOTPAMMHBIX CHCTEMaX;

Ymems:

— WCIOJB30BaTh MAaTEMATHYECKUE CTPYKTYPHI, JICKANIUE B OCHOBE TEXHOJOTHUH
OJIOKUEIiH;

— NMPHUMCHSTH TEXHOJIOTHUIO OJOKYEHH TMPH CO3JIaHUU PA3THYHBIX WH(POPMAIMOHHBIX H
MIPOTPAMMHEBIX CHCTEM;

Brnaoemw:

— OCHOBHBIMHU TpHUEMaMy pPabOThI ¢ MaTEMaTUYECKUMH CTPYKTypaMH, JICKAIIUMH B
OCHOBE TEXHOJIOTHM OJIOKYCHH;

— OCHOBHBIMH TIpHEMaMHU MPOTPAMMHUPOBAHMS PA3TUYHBIX CHCTEM C HCIOJIH30BAHUEM
TEXHOJIOTHU OJIOKYEHH;

— TMpuUeMaMH pa3pab0TKH W TMPOEKTUPOBAHUS PA3IMYHBIX HWHOOPMAIMOHHBIX U
MPOTPAMMHBIX CHCTEM C UCTIOJI30BAHMEM TEXHOJIOTHHU OJIOKYEHH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Brenenue

Hemn wm 3amaum kypca. CtpykTypa wuznaraemoro Marepuaia. OCHOBHBIC TOHSTHS,
OTpeieTICHUs, TEPMUHOJIOTHSI.

Paszoen 1. Texnonoeus 6JZOK’{€1/7H, ucmopust 603HUKHOBEHUA, OCHOBHblLE NPUHYUNDL
nocmpoernus u obnacmu NPUMEHEHRUA.
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HcTtopus m mpeanochbulKU pa3BUTHUSI TEXHOJOTUMU OJOKYEWH, €€ MECTO B COBPEMEHHOM
uuppoBoi sKOHOMHUKE. OCHOBHBIE NMPUHLUIBI MOCTPOCHHSI TEXHOJOTHMHM OnokuerH. OOnactu
MpUMEHEHHUs] 3TOM TexHoJoruu. OCHOBHBIE KOMIBIOTEPHbIE M TMPOTrPaAMMHBIE CTPYKTYPBI,
JeXalue B OCHOBE TexHosoruu OnokdeiH. [IpaBa BinageHus u ux ¢ukcauus, Kak 3agada, Ha
perieHre KOTOpoi HampaBjieHa TEXHOJIOTHUS OJIOKUCHH.

Pasoen 2. I[Ipoexmuposanue u paspabomxa cucmem Ha OCHO8e MEXHOL02UU OJIOKYElUH.

[Inam mpoeKTUpOBaHUS W Pa3padOTKH CHCTEM Ha OCHOBE TEXHOJIOTHUH OJOKYCHH.
OcHoBHBbIE 3a]1auu, pelIaeMble IPU UX MPOEKTUPOBAHUH U pa3paboTKe:

- OIIMCAaHUC IIpaB BJIAJICHUA;

- 3aIIMTa TIPaB BIIAJICHHUS,

- XpaHEHUE JaHHBIX TPaH3aKLUH;

- MO/ITOTOBKA PEECTPOB K PACIIPOCTPAHEHUIO B HEHAJICIKHOM CperIe;

- pacmpocTpaHeHHe PEeCcTPOB;

- 100aBJICHUE HOBBIX TPAH3AKIUN B PEECTPHI;

- OIIpeJICIICHHE, B KAKMX PEeeCTpax MpeCTaBICHbI MPABHIILHBIC JaHHBIC.

O6mras cxema paboThl ¥ 000OIICHHBIN aTOPUTM PaOOTHI TEXHOJIOTHH OJOKYECHHOB.

Paszoen 3. Mamemamuueckue cmpykmypul, nedxcaujue 8 0OCHO8e MexHON02UU OIOKYelH, U
UX UCNOTIb308AHUE.

Xom-pyHkuus, ee ompeneneHue u cpoiictBa. Ilpumeprl. Kpunrorpaduueckue xou-
(GYHKIMHM, OJHOCTOPOHHUE (DYHKIUMU U YCTOMYMBOCTh K KOJUIM3USM. COOTHOLIEHUS MEXAY
kinaccamu  (ynkumii. [lpumepsl wucmonb30BaHMs W TOCTpoeHUs camux (ynkumii. [lomck
KOJUIM3UM M OLIEHKH TPYJOEMKOCTH UX MOCTpoeHHUH. IIpumepsl anropuTMoB MOCTPOECHMSI X3IlI-
GyHKIMH.

Konuenuus aepesa Merkle u 3¢ (ekTUBHOCTD €r0 UCHOJIB30BaHUS.

Hcnonb3yemble anredOpanyeckue CTPYKTYphI:

- TpYHNIBbl, ONpEeJesieHue, MpPUMEpbl, KOMMYTAaTUBHbIC TPYMIbl, I'PYyNNa BHIYETOB IO
MOJYJIIO N, TOMOMOPGU3MBI IPYII, OTHOLLIEHUE SKBUBAJIECHTHOCTH, (PaKTOp rpymmna;

- KOJblla, OINpeAesieHue, MPUMEphbl, KOMMYTaTHUBHbIE KOJbIIA, KOJIbLIO BBIYETOB IO
MOJIYJIIO Hjeana, romoMopdusMm KoJel, (akTop KOJIbIIO;

- TOJIsl, OIIpeNieIeHNne, MPUMEPhl, TOMOMOP(}U3MBI MOJIEH, KOHEUHBIE MOJIsI, PACIIUPEHUS
I0JIEH, MPOCTHIE MOJIs, aNreOpanyecKre AIEMEHTHI MO0JIf;

- MHOTOYJIEHBI, MOHSITHE JAEIUMOCTU JUIsl KOJblla MHOTOYJIEHOB, HOPMHUPOBAHHbIE
MHOTOYJIEHBI, HAWOONBIIMK OOMIMI JCNUTEeNTh W HaUMEHbIIee OO0IIee KpaTHOE€ B KOJBIIE
MHOTOYJICHOB;

- DIUIMNTUYECKUE KpUBbIE, OIpeAeJeHUEe, OCHOBHBIE CBONCTBA, CIIOKEHHE TOYEK
AJUIMNTAYECKON KPUBOM, TPYIIIOBOE CBOMCTBO TOYEK SJIIMIITHYECKOW KPUBOM, JUITUIITHYECKUE
KpUBBIE HaJl KOHEYHBIM I10JIEM.

Kpunrtorpapuss na smiuntudyeckux kpuBbiX. Kpuas SECP256kl1. IlpuBatnbie u
nyOJIUYHbIE KIIOYM W HMX cO3JaHue. AJroput™m LUGpoBOM MOANKMCH M IMpPOBEpPKa MOIIUCH
MyOJIMYHBIM KJIFOUOM.

OO61Iee KOJIMYECTBO pa3aeioB — 3.

4 O0beM yueOHOM TMCHMIITHHBI

B
. B akanem.
Bunel yue6HOM paboThI 3a4€THBIX
gacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh IUCHUIIMHBI 110 Y4e0HOMY IJIAHY 3 108
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KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,42 51
Jlexuuu (Jlek) 0,47 17
Jlaboparopusie 3ansiTus (J1ab) 0,95 34
CamocrositesbHas padora (CP): 1,58 57
KonrtakTHas camocrositenbHas paboTa 0,2
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 1,58 56,8

Buja koHTpOJIST: 3a4er

B
Bunel yue6HOM paboThI 3a4ETHBIX B actporom.
€IMHULIAX Hacax

OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 81
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,42 38,25
Jlexuuu (JIek) 0,47 12,75
Jlaboparopusle 3ansTus (J1ab) 0,95 25,5
CamocrositesbHas padora (CP): 1,58 42,75
KonrtakTHas camocrositenbHas paboTa 0,15
CamMocTosATeT HOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 1,58 42,6

Buja xoHTpOJISI: 3a4er

5.3 IucuunJuHbl 4acTu, (popMHUPYyeMOii yHaCTHUKAMHU 00Pa30BaTeILHbIX OTHOIIEHH i
(IMCUMITMHBI IO BBIOOPY)

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«MeToabl TEPMOAUHAMUKHY U HEJIMHEHHOH TMHAMHUKH»

1 Heap AMCHUNIMHBI — MOATOTOBKA MarucTpa JJis OBJIAQJCHUS 3HAHMSIMH B 00IacTH
TEPMOJUHAMUKH HEOOPATUMBIX TMPOIECCOB W HEIMHEHHOW IUHAMUKH TPUMEHUTEIBHO K
HETTMHEHWHBIM (U3UKO-XUMHUUYECKUM TIPOIleccaM, MPOTEKAIONUM B CIUIOIIHBIX U T€TEPOTECHHBIX
cpenax.

2 B pe3yabTaTe u3y4yeHus JUCHUNIMHBI 00YUYAIONIUICS 10JIKEH::

Obnadams CReyONUMUA KOMIETEHIIMAMA W WHAWKaTOpaMu uX nocTikeHus: YK-1.1;
VK-1.2; VK-1.3; IIK-1.1; IIK-1.2; TIK-1.3.

Buame:

- METOJIbI CHCTEMHOTO W KPUTHYECKOTO aHajau3a; METOIUKH pa3padOTKH CTpaTeruu
NEUCTBUI J1J1s BBISIBICHUS U peLIeHHs MPOOJIEMHON CUTYaIUH;

- METOJIOJIOTHH HWCCIEAOBaHUsA Mojelied 00BEeKTOB MPO(PECCHOHAIBHON AESITEIbHOCTH,
OIIEHKH Ka4eCTBa MIPOBOIUMBIX UCCIIEIOBAHUH.

Ymemo:

- NPUMEHSTh METOJbl CHCTEMHOTO TOJXO0Ja W KPUTHYECKOTO aHaIM3a MpPOOJIEMHBIX
CUTYallMii; pa3pabaThiBaTh CTpPATETUIO ICHCTBUN, NMPUHUMATh KOHKPETHBIC DPEIICHUS s €€
peanu3aium;

- aJanTUpPOBaTh METOJMKH, OIPEACNATh KadeCTBO MPOBOJUMBIX HCCIEIOBAHUM,
COCTaBJISITh OTYETHI O MPOJICTaHHOM padoTe.

Bnaoemy:

- METOJOJIOTHEH CHCTEMHOTO U KPHUTHYECKOTO aHajin3a MpPOOJIEMHBIX CHUTYaIlHii;
METOIMKaMH TIOCTAHOBKH 1IE€JTH, OTIPEICTICHUS CTIOCOO0B €€ JOCTHKEHHUs, pa3pabOTKU CTpaTeruil
JICUCTBHI,

- HWCCJIeNOBaHMUS MojJeNed OOBEKTOB MPOPECCHOHAIBHOM NEATEIBHOCTH, COCTABJICHUS
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OTYETOB U 0030POB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3zoen 1. Beedenue ¢ memoovt mepmoOUHAMUKU.

MeTo/1pl OnucaHus JETEPMUHUPOBAHHBIX U CIy4alHBIX MpolieccoB. MeToabl OmucCaHus
OTKPBITHIX (PU3UKO-XUMUYECKHX CHUCTEM YJAICHHBIX OT paBHOBecHs. [IprMepbl BOSHUKHOBEHUS
IIPOCTPAHCTBEHHBIX, BPEMEHHBIX M IPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTyp. HepaBHOBecHas
TEPMOJIMHAMUKA U HeJIMHEWHas JAMHAMUKA KakK pa3/esibl, MO3BOJISIIOIIME HOHSTH NPUPOAY M
HalpaBJICHWE JBOJIIOIMM HEPaBHOBECHBIX cucTeM. CTpykTypa aucuuIUIMHbL. Kpartkwmii
HUCTOPUYECKUI 0030D.

Pazoen 2. /luccunamusnasn pynkyus mnozohaznoit zemepozeHHoil cpeovl

MHoroga3Has rereporeHHas cpeja Kak (pusnueckas MOJIeNb JiIsl ONUCAHUS MIPOLECCOB
peKTU(UKALNY, KpUCTAIIM3aLUKU, aJCcOpOIUH, TeTeporeHHoro katanuza u mp. [loHsTus
CIUIOIIHOM (a3bl, JUcHepcHOM r-Qas3pl, (GYHKIUM pacHpelesIeHrs BKIIOUEHUH MO pa3Mepam,
cpenHeil mioTHocTH (a3. YpaBHEHUS COXpPAaHEHUsI MAcCChl, UMITYJIbCA, SHEPTUU JJISl CIUIOLTHOMN
¢a3bl U r-Qa3pl. BeiBoa BeIpaxeHUs ISl U3MEHEHUS SHTPOIUM OTKPBITOM cuctembl. CTpyKTypa
JaHHOTO BbIpakeHUs. [IoHATUS MPOU3BOACTBA SHTPONHMH, TEPMOAMHAMUYECKUX JBUKYIIUX CHII
U TePMOJAMHAMMYECKUX MOTOKOB. Kiaccudukanus HOTOKOB M CUJI 110 TEH30PHOM pa3MEepHOCTH.
[IpuMepsl OBIWKYMIUX CHJI, JEHCTBYIONIMX B MHOTro(a3HOW reTeporeHHou cpeae. CTpykTypa
JBUKYIIEH CHUJIBI MaccooTIaud C Y4€TOM cuHepreTuueckoro s¢¢ekxra. BnusHue naHHOrO
s¢pdekTa Ha BO3HUKHOBEHHE KoJeOaHUN B Ipolecce KpUCTaUIM3allMM BEIIECTB C BBICOKMMHU
TEIIOBBIMU P PeKTamMu.

Pazoen 3. Tepmoounamura 1uHEUHbIX HEOOPAMUMBIX CUCHIEM

[Tonsitne nuHeitHON HepaBHOBecHOM cucTembl. CooTHouIeHUs: B3auMHOCTH OH3arepa.
[Mpunuun cumMerpun (enomeHonorudeckux kodpduuuenron. Ilpunnun Kropu. fABnenue
tepmouddy3un u quddy3nonnsiii TepmodPpdext. CrarroHapHbIle HEPABHOBECHBIE COCTOSIHUSI.
[Tonatue ycronumBOoCcTH cTaroHapHoro coctosiHus. [lonarue dyakuum JlsmyHoBa. Merton
¢byHkuuil JlsamyHoBa Juisi 10Ka3aTeabCTBAa YCTOMUMBOCTH CTAllMOHAPHBIX cocTosiHMM. Teopema
[IpuroxruHa 0 MUHUMYME MPOU3BOJICTBA SHTPOIUU KaK KPUTEPHIl 3BOJIIOLUYU JIMHEUHBIX CUCTEM.
Joka3zarenbcTBO TeopeMbl llpuroxkuna. Ilpumepsl pelIeHHMs TEXHOJIOTMYECKUX 331ad  C
UCIO0JIb30BaHUEM TeopeMbl [lpuroxuna (ompenerneHue auameTpa BKIIIOYEHHS, YCTOMYMBOIO K
IpoOJIEHUIO; OTIPEEIIEHNE TOPO3HOCTH CJI0S1 B KPUCTAJUIU3ATOPE CO B3BEILIEHHBIM CJIOEM).

Pazoen 4. Tepmoounamuxka HeauHeUHbIX HEOOPAMUMBIX CUCHIEM

[TonsiTie HeMuHETHON HepaBHOBECHOH cucTeMbl. [Ipo0iaembl uccieoBaHUs HETUHEHHBIX
cucteM. Bropas Bapuanus SHTpPONMM  MHOro(a3sHOW  TIeTeporeHHOM  cpeibl  Kak
TepMoMHamMuueckass QyHkuus JlsamyHoBa s cucteM Baaidu OT paBHOBecus. IIpomsBogHas
BTOpOM  Bapuamuu  SHTponuu. IloHsTMe  M30BITOYHOrO  NMPOU3BOJACTBA  SHTPOIHUH.
TepmoauHamMuueckuil aHainu3 (METOJUKA BBISIBJICHHWS NPUYMH MOTEPU YCTOMUMBOCTH B
cucremax). [IponsBoaHast BTOpoil Bapualuu SHTPONUM AJIE EMKOCTHOTO MPOTOYHOI'O pEeaKkTopa
CMEIIeHUs (METOAMKA BhIBOJA). AHAJIN3 JaHHOTO BBIPAXKEHUS JUISl PEaKLMH pa3InyHOIO THUIIA:
psIMOM HeoOpaTUMON peaKIMK, aBTOKATAIUTUYECKON PEaKUu, CJIOKHBIX PEAKIIMOHHBIX CXEM.
Metouka onpeleneHns pa3MepoB peakTopa M TEXHOJOTMYECKMX IapaMeTpoB pPEaKIMOHHOTO
mpouecca A NOJJEpXKaHUS YCTOMYMBOIO TEIJIOBOTO M KOHILIEHTPAIMOHHOIO peXHMa B
peakTope. Peaknnonnsie cxembl benoycosa-Kabotunckoro u bpurrca-Paymepa. Ocrynstopbl
B peakTopax ¢ peuukiamMu. OCHUUIATOPBI NMPU KPUCTAJUIM3ALUU MaJlOPACTBOPUMBIX BEIIECTB.
Knaccudukanust konedaTeabHbIX MPOIECCOB B XMMUH.

Pazoen 5. dnemenmul kauecmeenHoil meopuu oughghepenyuanbHvIX ypasHeHUull

[Tonstust (asoBoro mnoprpera, HEMOABWKHOM TOYKH, (pa3oBoi TpaexkTopuu. Turbl
HEMOJBWKHBIX TOYEK B OJIHOMEPHOM M JBYMEPHOM (Pa30BOM IPOCTPAHCTBE. YCTOWYMBOCTH
HEIOJBIKHBIX ToueK. llepBolii MeTon JIAmyHOBa U1l ONIpeAeseHns TUIA HEMOJABUKHOM TOYKH
TuHeHON cucTtembl. Knaccudukanus HEnoABIKHBIX TOUEK Ha IJIockocTd. OnpezeneHue Tumna
HEMOJBWKHBIX TOYEK JUIsl CUCTEM n-ro nopsaka. HeoOXoaumMblil mpu3HAaK acCUMITOTHYECKON
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YCTOWYMBOCTH JIMHEWHBIX cucteM (kputepuit Payccal [['ypBuna). Ilonsitne kadecTBeHHON
SKBUBAJEHTHOCTH cucTeM. I[IpoOmembl wuCCienoBaHUs HEIMHEHHBIX CHCTEM. Teopema o
nuHeapu3zanuu. Meroavka nvHeapusaunyu HenuHerHbIX cucteM. lIpumep Ilyankape. Ilonstue
IpeAEIbHOTO IMKIa. Turbl npenenpHelX HUKIOB. Teopema Ilyankape. Mertonuka onpenenenus
MpeleNbHOr0 IUKIAa B TMOJSAPHBIX KoopauHaTax. [loHsATHE CTPYKTypHOH YCTOWYMBOCTU
koJsiebanuii. Konebanust B MOJIENISIX B3aUMOJICHCTBUSA OMOJOTUYECKUX BUAOB IO TUIY ‘“XUIITHUK—
xKeprea’.

Pazoen 6. Inemenmul 6ughypkayuonnozo ananuza

[lonstuss Oudypkauuu, TOukKM Oudypkanuu. budypkanus Tuma ceano—ysel.
budypxamus Anaponosa—Xonda. Moaens "OproccensiTop”, Kak NpUMep PEaKUOHHON CXEMBl,
nemMoHcTpupyromiei oudypkanuo AnaponoBa—Xonda. [IpocTpancTBeHHass caMOOpraHU3aIHs.
budypxanus poxaeHus IByMEpHOTO TOpa M3 MIPEIENIbHOTO LUKIAa B TpEXMEpHOM (a3oBOM
npoctpaHcTBe. MeToapl UCCiIeOBaHUS (PU3MKO-XMMHUYECKUX CHUCTEM C MOHWKEHHEM HX
pa3MepHOCTHU: TapaMeTphl NOPSAIKa U MPUHIUI NOAYMHEHuUs; MeTo 1 ceueHuid [lyankape.

Pazoen 7. Inemenmul meopuu xaoca

[lonsitue crpanHoro arrpaktopa. CrpanHblii arTpakrop JlopeHuma (cueHapuit
oOpazoBanus). Koyiebanust B pexuMe CTPaHHOTO aTTPAKTOpa B PEaKTOpEe C PELUKIOM B
nporiecce noiydeHus Gocdoproit kucnotel. [lopsmok U Xxaoc B 0OJHOMEPHBIX OTOOPAKEHUSX.
JluckpeTHas MOJAENb JUIsl ONMCaHUs Momyasiuuu Oakrepuil. HemoaBumkHble TOUKU O JTHOMEPHOTO
OTOOpaX€HUSI U METOAMKA OIpENelIeHHs] UX YCTOMUMBOCTH. budypkanus yaBoeHus nepuoja.
Teopust ynuBepcaibHocTH Deitrenbayma. Cuenapuii oOpa3oBaHHs CTPAaHHOTO aTTPAKTOpa B
Mozenu Péccrepa. ANTOpuTM yIpaBi€HHUS XaoCOM C OOpaTHOM MPOTOPLIMOHAIBHON CBS3BIO.
Anroput™m ymopaBiieHus XaocoM ©0e3 oOpaTHOM mponopuuoHaibHOM cBsi3u. [lokazarenu
JlsnyHoBa. BnusHue HeonpenenéHHOCTH HayajbHBIX YCJIOBUM Ha TMOBEIACHHE IUHAMHUYECKUX
cucteM. Meroauka ompeznenenus: nokaszartenei JlsmynoBa. Cs3p mokaszarteneit JlsmyHoBa ¢
TUIIaMU aTTPAKTOPOB.

Pazoen 8. Hcnonv3oeanue memooog HeNUHEUHOU OUHAMUKU ONA UCCTIE008AHUA
HeIUHEIHbIX CUCHEeM

CuHepreruyeckuil HOaXo JUIsl ONKUCAHUs OCIEI0BAaTENbHOCTH 3TANOB UCCIIEJOBAHUS Ha
OCHOBE METOJIOB HEJIMHEHHOW JTUHAMMKY JJIsl MOJICIIMPOBAHMS HETMHEHHBIX CUCTEM.

OO61ee KOJIMYECTBO Pa3eioB — 8.

4 O0beM yueOHOI 1 CHUIITUHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl

3E Alflan' AcTp.4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,41 51 38,25
Jlexuu 0,47 17 12,75
Jlaboparopusie padoTs! (JIP) 0,47 17 12,75
[TpaxTuueckue 3anstus (113) 0,47 17 12,75
CamocrosiTeJibHAas padoTa 2,59 93 69,75
KonrtakTHas camocrositenbHas paboTa 2,59 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 92,8 69,6
Bua konTpoJsn: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«IIpoexTupoBaHue Ha ocHOBe nakera AutoCAD»

1 Heap nucuumiuHbl — 00y4eHHE CTYAECHTOB HaBbIKaM IPAKTHYECKON pa3pabOTKH U
IIPUMEHEHHS] MOJIENIEH, METOJOB U CPEICTB aBTOMATHU3ALMN ITPOCKTUPOBAHMS TEXHOJIOIMYECKUX

44




MPOLIECCOB M TEXHUYECKUX YCTPOWCTB C IIOMOIIbIO TNakeTa mpoekTupoBanus Autodesk
AutoCAD u s3bika AutoLISP s nporpammupoBanust B cpeae AutoCAD, oOyueHrne HaBbIKaM
TPEXMEPHOU I1€YaTH.

2 B pe3yabraTe H3y4eHHs TUCHUILIUHBI 00YYAIOLIUIICA 10JI/KEH:

Obnadams CIENyOUIMMHA KOMIETEHIIUAMHA W WHIMKATOpaMU HUX AOoCTwkKeHus: VK-1.1;
VK-1.2; VK-1.3; [IK-1.1; IIK-1.2; TIK-1.3.

Buame:

— COBpPEMEHHBIE TMAKEThl MPUKIAJHOTO MPOrPpaMMHOTO OOECIeYeHUsT aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS,

— OCHOBHBIC THIBI JAHHBIX, METOAbI M WHTEP(PEHCH, HCIOIB3YEeMbIC I CO3/IaHHS,
O0TOOpaKEHUS WIH MOIU(DUKAIIUN TEOMETPUICCKUX MOJICIICH;

- CpeJICTBa XpaHEHUS U BU3YyAIM3allMH T€OMETPUIECKOU HH(POPMALINH;

— TUIHAYHBIE OTIEPAIlUU HAJl TEOMETPUICCKUMH MOICIISIMU;

— OCHOBEI s1361Ka AutoLISP.

Ymems:

— IPUMEHSTH Ha MPAKTUKE COBPEMEHHbIE MAKEThI MPUKIIAJHOIO IPOrPAMMHOI0 00eCreYeHUs
aBTOMAaTU3UPOBAHHOTO NMPOEKTUPOBAHMUS;

— COCTaBJIATh JOKYMEHTAIIMI0 Ha OCHOBE LH(POBBIX MPOTOTUIIOB, CO3/1aBATh YEPTEKU U
cnenudukanuu cormacuo ['OCT;

- UCHOJIb30BaTh BO3MOXHOCTU AutoLISP mis peanuzanuum u mMoaudukanuu oObEKTOB B
cpene AutoCAD;

- neyarath Ha 3D npunTepe.

Braoemy:
- IpUEeMaMU F€OMETPUUECKOT0 OMUCAHUS TPOEKTUPYEMOTO O0BEKTa;
- npueMaMu (popMHpPOBaHUS KOHCTPYKTOPCKOHM JTOKYMEHTAalUMu B IpaUyecKux cucreMax
Pa3HbIX KJIACCOB U TUIIOB;
- HaBbIKaMU MpoTrpaMMUpOBaHus Ha si3bike AutoLISP;
— METOJIaMU a/IalITUBHOTO U IMapaMeTPUYECKOr0 MOJEIUPOBAHUY.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. 'eomempuueckoe mooenuposanue.

1.1. MecTo reoMeTpu4ecKoro MOJEIUPOBaHHUS B 0O0JACTH aBTOMATU3MPOBAHHOIO
npoexktupoBanus. O6snactu npumeHeHusi. COBpeMEHHbIE MAKEThl MPUKIAAHOIO MPOTPAMMHOIO
oOecriedeHUss aBTOMATU3MPOBAHHOTO  MPOEKTHUPOBaHUSA. 3HAKOMCTBO C  HHTepdeiicom
nporpamMHoro nakera Autodesk AutoCAD.

1.2. CrocoObl co3naHusi ABYMEPHBIX OOBEKTOB, PEIAKTHUPOBAHUE CBOMCTB JIBYMEpPHBIX
00BbekTOB. IHCTpyMEeHTHI ynpaBiieHus: cBoiicTBaMu 00beKkTOB. CriocoObI 3a/1aHUSI KOOPAMHAT.

1.3. Coznanue cnoeB u mnpaBuia paboTbl ¢ HUMU. CoOBpeMEHHbIE HHCTPYMEHTHI
ynpasieHus cinosMmu. Co3/iaHue U peJakTUPOBaHUE MOJIb30BATENbCKUX PA3MEPHBIX U TEKCTOBBIX
cTwiiell. TUmbl TEKCTOB - MHOTOCTPOYHBIN U OAHOCTpouHbIN. [loHsTHe 0 cTuie Tekcra. PaboTa B
pelakTope MHOTOCTpo4HOTo Tekcra. Co3naHue TeKCToBOro ctuiisd. CrocoObl pelakTHpPOBaHU
TEKCTa.

Tunel mwrpuxoBku. Co3naHue mWTpUXoBKU. CBONCTBAa IITPUXOBKH- aCCOLMATUBHOCTD,
MPO3payHOCTh, GOH. PejakTupoBaHre MTPUXOBKH.

1.4. OcHoOBHBIE omepalMu ¢ OJIOKaMHU: CO3/laHUE, BCTaBKa, PEaKTUPOBAHUE, Y/aJCHHE.
Ouncrtka uyeprexa. Ilepenaua 61o0xkoB Mexay nokymentamu. Coznanue madinoHoB. Co3paHue
o6ubnuorek. Mcnosp3oBanue dyxux 6u0aroTeK . 3HakoMcTBO ¢ LleHTpoM yripaBieHus.

Pazoen 2. Ocnoswl npocpammuposanus na AutoLISP

2.1. Obmue cBeaenust o s3pike AutoLISP. Tumbl naHHbBIX, EepeMEHHBIC, BBIPAKEHUS,
(dbyHKIIMM TpUCBOCHMS, TpeoOpazoBanus. Jlormdeckue ¢pyHkiuu. BBoa 1aHHBIX.
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2.2. IlporpammupoBanue B cpeae VisualLISP. Iloctpoenue mnporenyp Ha OCHOBE
BCTpOeHHbIX QyHKIUI AutoLISP.

2.3. OcHoBHbIE NOHATHUA O cymHOCTAX 00bekToB AutoCAD . IlapameTrpbl 00BEKTOB,
XpaHsiyecs B 0aze JaHHBIX IporpaMMbl. Meroanka paboThl ¢ 0ObEKTaMH: U3BICYEHUE UX U3
0a3bl JaHHBIX, MOIU(UKAIIHS, OOHOBJIICHHE OOBEKTOB.

2.4. Pacumpenue Bo3MoxxkHocTell AutoCAD. PabGora ¢ nmporpammoii B pexxume quanora B
MHTErpupoBaHHO# cpene pa3pabotku Visual LISP. IlporpammupoBanue auajaoroBbIX OKOH Ha
s3pike DCL. PabGoTa ¢ 6azamu nannbix. M3mMenenue rpapuueckoit 6a3el naHHbIx AutoCAD.

Pazoen 3. J[ononnumenvuvle sozmodcrocmu AutoCAD.

3.1. ITapameTpuyeckoe U UMUTALIUOHHOE POTPAMMHUPOBAHUE.

3.2. Meroapl MOCTPOEHHS M pPEJAKTUPOBAHUS TpexMepHbIX 00bekToB. [locTpoenue
CEYECHMH U YepTekel Ha OCHOBE TPEXMEPHOU MOJEIIH.

3.3. Opranm3anus ueptexa. [lonstue: mpocrpanctsa nucra. Co3aanne BUAOBBIX SKPAHOB
U mpueMbl paboThl ¢ HUMU. BpIBoj dyepreka Ha nedarb. BsaumopeiicTBue ¢ apyrumu
npwioxenusiMu. [Tyonuxanus B PDF.

3.4. Texnonoruu u obnactu npumenenust 3D-negaru. Marepuanst s 3D-neuatu. Bubt
3D-npuHTEPOB.

Kouepramust  QaitioB B ¢opmaT XpaHeHus  TpexmepHblx mozened  STL
(stereolithography). ®opmupoBanue mnporpammbl st nedatd B Bujge G-xoma (Ha sI3bIKE
MIPOrpaMMUPOBAHUS YCTPOMCTB € YMCIIOBBIM MPOIPaMMHBIM yIipaBjieHHeM). BbiOop nosoxxenus
Mojnenu. lloaroroBka mpuHTEpa (BBIOOpP IUIACTHKA, TOJOTPEB CTOJa, corwia). [lewats mpum
oMoty 3D mpuHTEpAa.

OO61Iee KOJTMYECTBO pa3/eios - 3.

4 O0beM yueOHOM TMCUUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan | Acip.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 135
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,41 51 38,25
Jlexuu 0,47 17 12,75
[Tpaxtnueckue 3anstus (113) 0,47 17 12,75
Jlaboparopusie padoTs! (JIP) 0,47 17 12,75
CamocrosiTeJibHas padoTa 2,59 93 96,75
KonrakTHas camocrositenbHas paboTa 0,2 0,07

2,59
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIMHbI 92,8 | 96,68
Buja koHTpoOJISI: 3a4er

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
«IIporpammupoBaHue ¢ MCNOJAb30BaHUEM IpaguUecKUX YCKOPHUTeIeil»

1 Heap DMCHUIIMHBI COCTOUT B M3YYEHWHU MATEMATHYECKUX MOJEJIEH, METOJ0B U
TEXHOJIOTUH MapAJIIEILHOTO0 MPOTPAMMHUPOBAHUS TE€TEPOTCHHBIX BBIYMCIMTEIBHBIX CUCTEM HA
sa3pike CUDA B 00beMe, 10CTaTOYHOM JjIsl YCHEIIHOTO NPUMEHEHUS JaHHBIX TEXHOJIOTUH Ha
MPAKTUKE B aKTyaJIbHBIX 3a7a4ax.

2 B pesyiabrare wu3yYeHUs JIUCHUIVIMHBI OO0yYalOUMiiCA 1O TMporpamMmme
MAruCTpPaTypbl A0JIZKeH:

Obnadams cnenyronumu komneteHmusmu: [1K-4.1; TIK-4.2; 11K-4.3.
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3nams:
— OCOOCHHOCTH HCIIOJIb3yeMBbIX B HACTOSIIEE BpPEMsS AapXHTEKTYp MacCHBHO-
MapaJuIeIbHBIX BEIYUCIUTEIIEHBIX CUCTEM;

Ymemu:

— npuMeHITh Mojenb pacnapamienuBanuss CUDA i o6paboTku 60bpmKUX 00BEMOB
JTAHHBIX;

— OpuMeHATh Mozenb pacnapamnenuBanuss CUDA mis pemieHus 3aiad XMMHYECKOM
TEXHOJIOTUU;

Braoemy:

— OCHOBHBIMM NpUE€MaMu IPOrpaMMUPOBAHUS C UCIOJb30BaHueM yckopuTened NVidia u
nporpammuoit mojaenu CUDA;

— TIpUeMaMu ONTHMH3AIUH MPOTPAMMHOTO KOJA JJISi MacCCHBHO-TIAPAJUICTHHBIX
apXHUTEKTyp, HAaXOJs Yy3KHE MecTa JIrOpuTMa C Y4YeTOM OTpPaHWYCHHH NPOTPaMMHOU U
anmapaTHOM MoJenei.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Brenenne

Hemn u 3amaum kypca. Crpykrypa wm3maraemoro wmarepuana. OCHOBHBIC TIOHSTHS,
OTIpeIeNIeHNs], TEPMHUHOJIOTHSI.

Pazoen 1. Apxumexmypa u npoepammuas mooenv epagpuueckux yckopumeneti NVidia

Hctopust W TPEONOCHUIKM  Pa3BUTHS  CYIIECTBYIOIIMX THIIOB  MapalICIbHBIX
BBIUMCIIUTENBHBIX apXUTEKTYp, W WX Ha3zHaueHWe. CUCTeMBbI ¢ 0Omell mamsThio, CHCTEMBI C
pasgensieMoll TaMsThiO, THOpPHIHBIE CHCTEMBL [IpOM3BOAMTENFHOCTh PA3TUYHBIX KIIACCOB
YCTPOUCTB. MacCHBHO-TIapajuIeIbHBIE BRIYUCIUTEIBHBIE YCTPOMCTBA HA MPUMEpe IpaduaecKux
yckoputened NVidia, uX OCHOBHbIE JIOCTOMHCTBA M HeNOCTaTKU. llOKOJeHHsI apXUTEKTyp
npoueccopoB NVidia. Bpenenue B mnporpammuo-anmapaTtHbii crek CUDA. Crpykrypa
mozensHoit CUDA-nporpammsl, MOJIETb paclapajijieIiBaHUs BBIYUCICHUN, KOMIWIATOP NVCC,
coopka ucnonasiemoro ¢aina. Padora ¢ mamsareio B CUDA, menecooOpa3HOCTh UCIOJIH30BAHUS
Pa3IMYHBIX BUJIOB MAMSITH B KOHKPETHBIX 3a/auax.

Pa3zoen 2. Pazpabomxa u onmumuzayus npoepamm xHa szvike CUDA.

Metonpl  co3gaHust IPQPEKTUBHBIX NPUKIATHBIX MPOrPaMM C  HCIOJIb30BaHUEM
rpadudeckux yckopuresnaeil. OCHOBHBIE METOJIbI ONTUMU3AIMU U Tionucka y3kux mect B CUDA-
nporpamMme, —ucnonb3zoBanue uHcTpymentra CUDA  Visual Profiler. Bsegenue B
alropuTMudeckue orpanudenus npousBoautenbHocTd CUDA mporpamm — Mojenb «mokKaTon
KpBIILIK» (BIUSHUE TEMIIA JOCTyNa K HNaMSATH HAa MPOU3BOJUTENILHOCTH MPOrPAMMBbI), NOHATHE
memory bound (orpaHrYeHHBIX MO TEMITY JOCTYMa K aMATH) U compute bound (orpaHuYeHHbIX
M0 BBIYUCIHMTEIBHOW MOIIHOCTH) 3amad. I[lpumepsr memory bound um compute bound
anroputMmoB. Crangaptaeie CUDA-OuOmuoTekn s aHaim3a OOJNBIIMX MAacCCHBOB JaHHBIX:
oubnuoTexku cublas (MHCTpymMeHTapuii st paboThl ¢ BekTopamu u matpunamu), cufft (CUDA
OnOIMOTEKA JUIsl BRIYMCICHUS TUCKPETHOTO npeobpa3zoBanus Oypoe).

Pazoen 3. Mamemamuueckoe moodenupoganue 6 3a0auax XumMu4eckou MexHOI02UU C
npumenenuem GPU

[Ipumenenne texHosoruit CUDA nais mareMaTuyeckoro MOJEIMPOBAaHUS B 3ajaydax
MaTeMaTH4eCKOW (U3MKH U BBIYUCIUTEIbHOW XuMuu. Anroputmsl peanuzaiuun Ha CUDA
Pa3HOCTHBIX  CX€M  MaTeMaTU4eCKOW  (U3UKU:  ypaBHEHHE  IIepeHoca, YpaBHEHHE
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TCILJIOIMPOBOAHOCTH. HpI/IMepBI KOHKPCTHBIX IapaJUICIbHBIX MCETOJ0B [IJId PCIICHUA 3aad
XAMHYECKOH TEXHOJOTMH: pCIICHWE ypaBHEHHMs OajaHca dYWcla 4YacTHI[ Ipolecca
KPUCTA/UTU3AIMH M3 PAaCTBOPOB; PEIICHUE YPAaBHEHHS KJIETOYHOIO arapara, HMHTHPYIOIIETO
POCT KpHUCTaIlJIa; PEIICHUE YPaBHEHHI MaccomepeHoca B HAHOMOpe MeMOpaHbI; pacyeT mpoiecca

MacCCOBOM KPHUCTAJLTU3AINU U3 PACTBOPOB.
OO61Iee KOJIMYECTBO Pa3aeioB — 3.

4 O0beM yueOHOM TMCHUITHHBI

B
Buner yue6HOM paboThI 3a4ETHBIX B axazeu.

eIMHUIIAX Hacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,9 68
Jlexuuu (Jlek) 0,47 17
[TpakTuueckue 3anstus (113) 0,47 17
Jlaboparopusle 3ansiTus (J1ab) 0,96 34
CamocrositesbHas padora (CP): 2,1 76
KonrtakTHas camocrositenbHas paboTa 21 0,2
CamMocTosATeT HOE U3YUCHUE PA3ICTIOB JUCITUTIIIHBI ’ 75,8

Buja xoHTpOJISI: 3a4er
B
. B actponom.
Bunel yue6HOM paboThI 3a4ETHBIX

eIMHUIIAX Hacax
OO0u1asi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 135
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,9 51
Jlexuuu (Jlek) 0,47 12,75
[TpakTuueckue 3anstus (113) 0,47 12,75
Jlaboparopusle 3ansTus (J1ab 0,96 25,5
CamocrositesbHas padora (CP): 2,1 57
KonrtakTHas camocrositenbHas paboTa 21 0,15
CaMocTosATeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI ’ 56,85

Buja koHTpOJIST: 3a4er

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«IIporpammupoBaHue Ha A3bIKe Javay

1 Leabio udyyeHus sBISETCS YCBOCHHUE U 3aKPEINICHUE OCHOBHBIX TPUEMOB, METOJIOB U

MPUHIUIIOB PAaOOTBI TPH CO3JaHUHM KPOCCIIATPOPMEHHBIX MPOTPAMM, YCBOCHHE HAaBBIKOB

WCIIOJIb30BaHMS S3bIKa Java, TOAr0TOBKA K Mpo(eCCHOHATBHOM CePTU(PUKALIHH.

o mnporpamme

2 B pesyiabrare
MAarucTpaTyphbl 10JKeH:

H3yYCHUHd TUCHUIIJIMHBI

odyuaromuiicst

Obnadams cnenyronumu komneteHmusamu: [1K-4.1; TIK-4.2; 11K-4.3.

3nams:

— 0COOEHHOCTH HMCTIOJIb3YyEMBIX B HACTOSIIIEE BPEMsI CTaHIapThI si3biKa Java;

Ymems:

— IHUcaTh MPOrpaMMbl C KOHCOJIBHBIM U rpapuueckuM UHTepdericom;

— [MOJIb30BAaTbCAd BCTPOCHHBIMU B CTaAHAAPT 6I/I6J'II/IOT€K3MI/I;
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Braoemes:
— OCHOBHBIMHM ITPUEMaMH ITPOTPAMMHPOBAHUS C UCITOJIb30BaHUEM sI3bIKa Java;
— IIpUEeMaMH ONITUMHU3AIHH ITPOTrPAMMHOTO KOJIa.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Brenenne

Hemn wm 3amaum kxypca. CtpykTypa uzmaraemoro marepuana. OCHOBHBIC TOHSITHA,
ompeesIeHus, TEPMUHOJIOTHSI.

Pazoen 1. Ocnosnvie koncmpykyuu s3vika Java.

1.1. Cunrakcuc si3pIKka Java, Kiaacchl B sI3bIKE Java.

Crpykrypa xkinaccoB Java. Ilporpammubpie OnokM W KoMMeHTapuu. llepemeHHbIE.
VY cnoBHBIE OIIEpaTOPBI U LIUKJIBL.

1.2 HacnenoBaHue u MHKAICYJIALMS B A3bIKE Java.

WNukancynsuust mpu  paspaboTtke kimaccoB Java. MogenupoBanue 3amayd C
ucroab3oBaHueM kimaccoB Java. Heuwsmensemble knaccsl. Iloakmaccsl:  co3manue u
ucnoJib3oBanue. Ileperpyska MeTo10B Kitacca. MeTo/ibl ¢ IEPEMEHHBIM UHCIOM apryMEHTOB.

1.3 Pa3zpaboTka KaccoB B si3bIke Java.

Cnemmndukaropel nmoctyna private, protected, default wu public. Tleperpyska
KOHCTPYKTOPOB M JIpyrux MeTon0B. Mcrnosb3oBaHue omeparopa instanceof ansi ompeneneHus
Tuma oObekTa. BupTyanbHbI BBI30OB METONOB Kiacca. [IpeoOpa3oBaHue THUIIOB «BBEPX»
(amkoctuHT) W «BHMU3» (mayHkoctuHr). Ileperpyska meronoB kimacca Object. Mcmonb3oBanue
abctpakTHbIX KiaccoB. KitoueBwle cioBa final u static. [Ilabmon nmpoexktupoBanus singleton.
BitoxeHHbIE KIacCHI.

1.4 HacnenoBanue u uaTepdeiicel B s3b1Ke Java.

Wntepdeiicet B Java, omnpenenenue wunHrepdeiicoB. OcoOEHHOCTH HCIOIb30BAHUS
nHTEep(ercoB U KJIaccoB B mporpammax. Pacmmpenue untepdeiico. Pedakropunr koxa.

Pa3zoen 2. Pacuupennvle ozmodcnocmu a3vika Java.

2.1 O6001mEHHBIE TUIIBI ¥ KOJUIEKIIMY 3HAYEHUN B SI3bIKE Java.

O060061EHHbIE TUITBI KaK c1Ioco0 co31anus kiacco B Java. Co3nanue oObEKTOB B paMKax
0000ménHoro tuma. Co3maHue KOJUIEKIIMHA 0€3 HCIIOIB30BAaHUA OO0OOIIEHHBIX THUIIOB M C HX
ucrnoap3oBaHueM. Paborta co crpykrypamu nanueix ArrayList, Set, HashMap. Peanuzanus crexa
u ouepeau. [lepeuncaumple THITBI.

2.2 Pabora co cTpokaMmu B si3bIke Java.

Utenue manHbIX U3 KoMaHaHOU cTpokH. [louck crpok. [Tapcunr crpok. Co3nmanue cTpok
¢ ucnoJyib3oBanueM kiacca StringBuilder. [louck B cTpoke, mapcUHT CTPOKHU U yAaJ€HHE CTPOK C
WCTIOJIb30BAHNEM PETYJISIPHBIX BHIPAXKECHUH.

2.3 O6paboTKa UCKITIOYEHUH.

Tumner uckmouenuii B Java. Mcnonp3oBanue KOHCTpYKIUi try u throw. Mcnonb3oBanue
catch, emnnoxasl 1 MHOrokpaTHO. KiroueBoe cnoBo finally. Knaccer uckmtouenuii. Co3znanue
BBIOOPOYHBIX UCKIIIOUEHUH U aBTO3aKpbIBa€MBIX pecypcoB. Mcnonp3oBanue assertions.

2.4 Beon u BbIBOA B Java nporpammax. QaiiyioBblil BBOJ U BBIBOJ.

OcHoBBHI BBOJIa M BBIBOJAa B Java mporpammax. UTeHHE MaHHBIX C KOHCOJH WM BBIBOJ
TAHHBIX Ha KOHCOJb. Mcmonp30BaHne IOTOKOB /ISl YTEHUS U 3anucu (aiinoB. UTeHue U 3armch
00BEKTOB C MCHOJIb30BaHWEM cepuanu3anuu. Vcrnons3oBanne uHTepdeca Path ams pabGotsl ¢
¢aitnamu. Pabora ¢ knaccom Files g onepaunii Haa ¢aiinamu. KananbHbIN ¥ IOTOKOBBINA BBOA-
BbIBOJ B (haiinax. Pabota ¢ atpubyramu ¢aiinos. Jloctyn k aepeBy karanoros. Ilouck ¢aiinos c
ucrnoJsib30BaHueM kiacca PathMatcher.

Paszoen 3. Mnozonomounocms u 6azvl OaHHbIX.

3.1 MHoTromoTOYHbIE TPOTpaMMBbI Java.
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OmnpenerneHne U co31aHue TOTOKOB. YTpaBieHHe MOTOKaMHu. CHHXpPOHM3AIUST TIOTOKOB.
[Tpo6ieMbl MHOTOIIOTOYHOTO IPOTPAMMHPOBAHUSL.

3.2 TapamnensHO€ MporpaMMHpoBaHue Java.

Atomapubie nepemenHble. Meron ReentrantReadWriteLock(). Pabora ¢ kosnexnueit
java.util.concurrent. Cunxponusupyromniue kinaccel. Mcnonp3oBanue ExecutorService. Fork-Join
(bpaUMBOPK.

3.3 IlocTtpoenue npuioxeHui 6a3 qaHHbIX ¢ ucnosbzoBanuem JDBC API.

OcHosuble ¢ynknuu JDBC API. IloxkmtoueHue k 0a3e JaHHBIX C HCHOJIb30BAHHEM
npaiieepa JDBC. Ilomaya 3anpocoB moJiyueHHUe pe3ysibTaToB U3 0a3bl JaHHBIX. TpaH3aKIUUA U
JDBC. cnonb3oBanue narrepra Data Access Object.

3.4 Jloxanuzanus Java mporpaMm.

OcobeHHocTr W 3adaud JOKanu3auuu mporpamM. OrmpeneneHne u MPeACTaBICHUE
JIOKAIM3YeMBIX JTAaHHBIX. UTCHHE M yCTAaHOBKA JIOKAJTM3YeMBIX JAaHHBIX C IMOMOIIBI0 OOBEKTa
Locale. [TocTtpoenne pecypcoB. Bri3oB pecypcoB u3 npuioxenuit. DopmaTtupoBanue TeKcTa U
€ro JoKanu3anus ¢ ucrnoiab3oBanneM NumberFormat DateFormat.

OO611ee KOJIMYECTBO pa3aeioB — 3.

4 O0beM yueOHOMH TMCHUITHHBI

Bl vieGioit bab B B akagem.
Il y9eOHOU paboThI 3a4EeTHBIX qacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,9 68
Jlexuuu (JIek) 0,47 17
[TpaxTueckue 3anstus (113) 0,47 17
Jlaboparopusie 3ansTus (J1ab) 0,96 34
CamocrositesbHas padora (CP): 2,1 76
KonrtakTHas camocrositenbHas paboTa 21 0,2
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI ’ 75,8
Buja koHTpOJIST: 3a4er
B
. B actponom.
Bunel yue6HOM paboThI 3a4ETHBIX
yacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh IUCHUIIJIMHBI 110 Y4e0HOMY ILUIAHY 4 135
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,9 51
Jlexmm (JIek) 0,47 12,75
[TpakTuueckue 3anstus (113) 0,47 12,75
Jlaboparopusle 3ansTus (J1ab 0,96 25,5
CamocrositesbHas padora (CP): 2,1 57
KonrtakTHas camocrositenbHas paboTa 0,15
= 2,1
Bupl camocrosiTenbHOM pabOThI 56,85
Buja koHTpOJISI: 3a4er

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«IIpoexkTHpoOBaHue 1Jisi MHHTEPHeTA Belle

1 Heab AUCHUNJIMHBI — SBISICTCS YIIIYOJIEHHOE HM3y4deHUE YriayOJaEHHOE H3ydeHUE

OCHOBHBIX TGXHOHOFHﬁ, KOTOPBIC MPUMCHAIOTCA JJI IIPOCKTUPOBAHUA NHTCPHETA B€HI€I71.

2 B pesyiabrare
MAarucTpaTyphbl 10JKeH:

H3yYCHUHA TUCHUIIJIMHBI

o0yuawuuiics

o mporpamMmme




Obnadams cnenyromumu kommnerenuusamu: [1K-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2;
I1K-2.3.

3uamo:
- IPUHIMIBI opraHu3anuu U Gynkuuonuposanus "Mutepuera Bemeit";
- ICTOPUSI BOBHUKHOBEHUS U pa3BuTus "MuTepuera Bemeit".

Ymems:

- paboTaTh C MUKPOKOHTPOJUIEPAMU U OCHOBHBIMH OTJIaJI0YHBIMH TUIATAMH;

- pazbupatbcst B cymiecTBYONUX [0T-TEXHONOTUAX W MPUMEHSITh UX K KOHKPETHBIM
CIIEHAPHSIM.

Braoemeo:
- TEPMUHOJIOTHUICCKUM aIapaToM;
- 0230BBIMHU HaBBIKAMH ITPOTPAMMHPOBAHHS KOHCYHBIX YCTPOHCTB

3 Kparkoe coaepxxanue TUCUUILIMHBI
Brenenue

Hemu wu 3amaum kypca. CrpykTypa wuznaraeMoro marepuasiia. OCHOBHbIE TOHSTHS,
ONpe/eNIeHuUs, TEPMUHOJIOT UL

Pazoen 1. Cemesvie mexnonocuu u annapamuas yacms "Hnmepnema Beweri".

KoneuHble ycTpOMCTBA - KOHTPOJUIEPHI, TaTYUKH, aKTyaTOpbl. POIb KOHEYHBIX YCTPOMCTB
B apxutektype "Nurtepnera Bemeil". [Ipumepsl u ocHOBHBIE 007acTU NPUMEHEHUS AATYUKOB U
akTyatopoB. IloakitoueHue NaTYUKOB M aKTyaTOpPOB K MUKpPOKOHTpoJuiepaM. PasHuiia mexnay
MHUKpONPOIIECCOPAMH, MUKPOKOHTPOJIJIEpaMU U MUKpPOKOMIIbIOTEpaMu. (3HAKOMJIEHHE C
JTUHEWKoW MuKpompolieccopoB Arduino. O3HakOMJIEHHE C JMHEHKOW MHKPOKOMIIBIOTEPOB
Raspberry Pi. Pomnp cereBbix mnonkmrouenuit B "MutepHere Bemieit". [IpoBognble u
OecripoBoiHble KaHalbl cBsi3U. [Ipotokosnsl IPv4 u [Pv6. Tlpununel nmoakitoueHus: yCTpoucTB B
ceTb M crnocoObl mnepenaun uHpopmauuu. CeTeBble TOIOJIOTUH, MPUMEHSEMbIE s
MOJAKIIIOUEHHUsI KOHEUHBIX YCTpOoicTB B ceTh. becnipoBonubie cetu Wi-Fi. Texnonoruu ZigBee u
ee ocobenHoctu. Texnomnorus Bluetooth Low Energy u ee ocobennoctu. LPWAN -
sHEProd(HPEeKTUBHBIC CETU JATHHETO paJnyca JCHCTBUA.

Pazoen 2. Obpabomka dannvix u obaraunsie mexuonoeuu 8 "Mnmepneme Beweri”.

[Ipumepsr cobupembix u oOpabarpiBaeMbix JaHHBIX B loT-cuctemax. bonbmue Jlannbie
(Big Data). OcnoBuble xapaktepucTuku bosnbmux JlaHHBIX: 00bE€M, CKOPOCTh, PA3HOPOTHOCTD,
JOCTOBEPHOCTh, LEHHOCTb. CpeacTBa W HHCTPYMEHTBl CTAaTUYECKOM OOpabOTKU JaHHBIX.
CpencTBa U MHCTPYMEHTHI IOTOKOBOU 00pab0oTKu JaHHbIX. CpeacTBa U HHCTPYMEHTHI XpaHEHUS
naHHbIX. Pa3sHOpogHOCTh M ceMaHTHKa naHHBIX. [Ipumenenue cpencts Cemantuueckoro Beba
JUIsL CO3JaHMs eauHOM ceMaHThueckod wmoxaenn B loT-cucremax. llpumenenue cpencts
Mamunnoro O0ydenus it o0paboTku naHHBIX. CepBUCHO-OPUEHTUPOBAHHbBIE APXUTEKTYPBI,
uctopus pa3putus. O6nauynsle BeiuucieHus. Knaccudukanuss 1 OCHOBHbIE MOJIENH OOJAUHbIX
BbluKcieHU. Pob 00auHbIX BBIUKCIEHUM B 00pa0OTKE M XpaHEHUH JAHHBIX, IOIy4aeMBbIX OT
[oT-cuctem. Ilpumeps! o6nayHbIX IATGOPM U CEPBUCOB ISl 0OPaOOTKH M XpaHEHUs JaHHBIX,
noxy4aemsIx oT loT-cucrem.

Pazoen 3. Cepsucwl, npunoscenus u buznec-mooenu "Unmepnema Beweri".
[TpyHIMIIBI TPOSKTUPOBAHUS M CO3JIaHUS TOJIH30BATCIILCKUX TPUIOKESHUH M CEPBUCOB
Ha ocHoBe loT-cuctem. Ilyte ot loT-iporoTuna g0 3akoH4YEHHOTO MpoAyKTa (cepsuca). O630p
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OusHec-Mo/enel, MpUMeHsIeMbIX 111 komMmepuuanu3anuu loT-npoaykToB. OCHOBHBIE TPEH b B
pazButun "MHrepHera Bemeil" B Poccuiickoit ®enepaunu u mupe. [Ipumepsl ycremHoro
BHenpeHus loT-cucrem u cepucos B Poccniickont denepanun.

OO61ee KOJITMYECTBO pa3aeioB — 3.

4 O0beM yueOHOM TMCHUTITHHBI

. B B akagem.
Buner yue6HOM paboThI 3a4ETHBIX
gacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,48 51
Jlexuuu (JIek) 0,47 17
Jlaboparopusie paboThI (J1a) 0,95 34
CamocrositesbHas padora (CP): 1,52 57
KonrtakTHas camocrositenbHas paboTa 150 0,2
CamMocTosATenTpHOE U3YUCHUE PA3ICIOB JUCITUTIIIHBI ’ 56,8
Buja xoHTpoOJISI: 3a4er
B
. B actponom.
Bunel yue6HOM paboThI 3a4€THBIX
gacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,48 38,25
Jlexmmm (JIex) 0,47 12,75
Jlaboparopusie paboTs! (J1ab) 0,95 25,5
CamocrositesbHas padora (CP): 1,52 42,75
KonrtakTHas camocrositenbHas paboTa 152 0,15
CaMoCTOSATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI ’ 42,6
Buja koHTpOJISI: 3a4er

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«Pa3paboTka cucTeM BUPTYaJIbHOH PeajibHOCTH

1 Heap AuCHUNIMHBI — TPHOOPETECHUE 3HAHWN TI0 TEOPETUYECKUM OCHOBAM
MIPOEKTUPOBAHUE CHUCTEM BHUPTYAJbHOM PEaJbHOCTH M TPHOOpPETEHHE HABHIKOB pPabOTHI CO
CpEIICTBaMH U CpelaMH pa3pabOTKH CHCTEM BUPTYAIbHOU PEaTbHOCTH.

2 B pe3yabTaTe u3y4eHus JUCHUNIHHBI 00yUYAIOMIUICA 10JIKEH

Obnadams CIENyOUIMMHA KOMIETEHIIUAMHA M MHIWKaTopamu ux noctwkenws: [1K-1.1;
I1K-1.2; IIK-1.3; TIK-2.1; T11K-2.2; TIK-2.3.

Buame:

- METOJIOJIOTHH HWCCIEAOBaHUSA Mojelied 00BEeKTOB MPO(PECCHOHAIBHON AESTEIbHOCTH,
OIIEHKH Ka4eCTBa MPOBOIUMBIX UCCIICTOBAHUIA;

Ymemn:

- aJanTUpPOBaTh METOJMKH, OIPEACNIATh KadeCTBO MPOBOJUMBIX HCCIEIOBAHUN,
COCTaBJISITh OTYETHI O MIPOJICTIaHHOMN paboTe;

Bnaoemw:

- METOJaMH HCCJCIOBAHHUS Mojelied OOBEKTOB MPOPECCHOHATBHOM AEATEIbHOCTH,
COCTaBJICHUS OTYETOB U 0030pOB.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI
Pazoen 1. Paboma c mpéxmepnoi cpagpuxoit. 3DS Studio MAX.
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— Cpena pa3pabotku. [lanenn HHCTPYMEHTOB, TJIaBHOE MEHIO, IMaHeIU KoMaH. DYHKIUU 1
yIpaBJIeHUE OKHAMHU OTOOPaKEHHSI TPOESKITUH.

— OCHOBHBIE THITBI TTPOESKITHH.

— CeTka KOOpIUHAT U €€ HaCTpoiKa

— Texnuka co3nanus aneMeHTapHbix 3D cieH.

— O0630p TpexmepHbIX 00bekTOB. Kitaccudurkanus 1 pUHIMIIBI pabOThI C HUMHU.

— Ilonsarus pebep, rpaHeii, BepiInH 00BEKTOB U UX 0TOOpakeHUE.

— IlonsaTue o rabapuTHBIX KOHTEHHEPAX.

— TexHuka co3aaHus 3JEMEHTAaPHBIX 00BEKTOB.

— Pabora c rpynnamu o6bexToB. [IpeoOpasoBaHue 00bEKTOB.

— OcHOBBI pabOTHI C MaTepHaIaMU.

— Pabora ¢ ucrouHuKamu CBeTa.

— OcHOBBI pabOTHI C KAMEpPaMHU.

Pazoen 2. Paboma c nnamghopmou pazpavomku Unity3D.

— I[IpopaboTKa KOHIEINN TTPUIIOKEHUS

— NmmopT cripaiitoB u ipedadsl (prefabs)

— Cuenapun MonoDevelop

— PaboTa ¢ kamepoii

— Cpena nporpammupoBanus Visual Studio.

— OcHoBbl iporpammupoBanus Ha C#.

— [IporpaMMupoBaHue CIICHAPHEB MTPHIIOKCHHUS.

— Pa3zpaboTka aynno-conpoBOXKICHUSI.

OO611ee KOJITMYECTBO Pa3aeioB — 2.

4 O0beM yueOHOI 1 CHUIITUHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl

3E Alflan' AcTp.4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,41 51 38,25
Jlexnu 0,47 17 12,75
Jlaboparopusie padots! (JIP) 0,94 34 25,5
CamocrosiTeJibHAs padoTa 2,59 93 69,75
KonrtakTHas camocrositenbHas paboTa 2,59 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIMHbI 92,8 69,6
Bua konTpos: 3aver

5.4 IlpakTuka
O0s13aTeIbHAA 9aCTh

AHHOTanus padoyeil nporpamMmmsl IIpon3BoaCTBEHHAs IPAKTHKA: HAYYHO -
Hccae10BaTe/bckas pador
1 Heabp npou3BOACTBEHHOH NPAKTHUKH: HAYYHO-HCCJEJ0BATeIbCKONH padoThl —
dhopMupoBaHrE HEOOXOAMMBIX KOMIETEHIIUN ISl OCYIIECTBICHUS HAYYHO-UCCIIEIOBATEIHLCKOM
NesITeNbHOCTH 1O HampasiieHuto noArotoBku 09.04.02 — WudopmannoHHbIE CUCTEMBI H
TEXHOJIOTUH.
2 B pesyabrare BbInoJHeHUs1 IIpoM3BOACTBEHHOM TNPAKTHKH: HAY4YHO-
HCCJIe0BATEILCKOI padoThl 00yYalOIIMiics MO NPOrpaMMe MAruCTPaTyPhl J0JKEH:
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Obnadams cnenyromumu komnereHnusmu: YK-1.1; YK-1.2; VK-1.3; OIIK-1.1; OIIK-
1.2; OIIK-1.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-7.1; OIIK-
7.2; OIIK-7.3; T1K-3.1; TIK-3.2; T1K-3.3.

Iloozomosumv u npeocmasumsv K 3aujume HAy4HO-UCCIIEAOBATENbCKY0 padoty (HUP),
BBIIIOJTHEHHYIO Ha COBPEMEHHOM YPOBHE pa3BUTHS HAyKH W TEXHUKH U COOTBETCTBYIOIIYIO
BBIOpAaHHOMY HaIIpaBJICHUIO MOJATOTOBKH U Iporpamme oOydeHus. B nmpeacraBieHHoOM Kk 3amure
HUP nomxHBl MOMYYUTHh pa3BUTHE 3HAHUSA U HAaBBIKM, MOJyYEHHbIE OOy4aloUUMCs IpU
OCBOEHHUH IPOTPAaMMBbl MArUCTPaTypbl, B TOM YHCJIE IPHU U3YHYECHHM CIEHHAIBHBIX JUCLUILINH.
[IpencraBnennas k 3amure HUP nomxHa conepkaTe OCHOBHBIE TEOPETHUYECKHUE IOJIOKECHMS,
SKCIEPUMEHTAJIbHBIE PE3YIbTAThl, IPAKTUUECKUE JOCTUKEHHS U BHIBOJIBI U3 PAOOTHI.

3 Kpartkoe co/iep:kaHue IIpoun3BoacTBeHHOI NPaKTHKU: HAY4HO-
HCCJIeJ0BATEILCKOI padoThl
Pazoen 1. U3yuenue 603mModiCHbIX HANPABTIEHUL HAYYHO-UCCIE008AMENbCKOU pAbOmbl

N3ydyeHne BO3MOXHBIX HalpaBiICHUM HaydyHO-HUCCIEI0BaTENbCKOM paboThl. Bribop
HaIpaBJIEeHUs HAyYHO-MCCIIEIOBATENBCKON AesITebHOCTU. OOOCHOBAHNE aKTYaAIbHOCTH TEMBI U
YTBEp)KJICHHE TEMbI HAYYHO-HCCIIEI0BATEIHCKON pabOTHI.

0O0630p 1 aHaNM3 MyOJUKAIIUN IO TEME HAYYHO-UCCIIEA0BATEIbCKON paboThl. BrIBOIBI 13
JUTEPaTypHOTO 0030pa.

[TocTranoBka 1menel U 3a7a4 HAY9HO-HUCCIIEAOBATENbCKOM pabOThI, ONpEaeIeHIEe 00bhEKTa
U MpeJMETa UCCIIEIOBaHMS, XapaKTepUCTUKa COBPEMEHHOIO COCTOSIHUS U3y4aeMOM MpOoOJIEeMBl,
BBIOOP HEOOXOTUMBIX METONOB uccienoBanusa. [loaroroBka otuera (o030pHOTO pedepara 1o
npo0JieMe UCCIIeI0BaHNs) U IPE3CHTAINY O BHITIOJIHEHHOH paboTe.

Paszoen 2. H3zyuenue meopemuueckux ucmouHuko8 Oisi peuleHuss NOCMAaAsNeHHbIX 3a0ay
HUP

N3ydeHnne TeOpeTHYECKHMX HMCTOYHUKOB [UJIsl PEIICHWs MOCTaBJIeHHbIX 3agad HIUP.
Pa3paboTka OCHOBHBIX TeopeTndeckux mnosoxeHuit IloapoOHbIl 0030p aUTEpaTyphl MO TEME
Hay49HO-HCCIEA0BATENbCKOM padoThl. (bubmuorpaduyeckuii CIucoK).

Pa3zoen 3. Opeanuzayus u nposedenue ucciedosanus no peueHuo 0cHosHuix 3aday HUP

Opranuzanys ¥ MpOBEJCHUE MCCIEIOBAaHUS 0 pelleHu0 ocHOBHBIX 3anau HUP, cOop
TEOPETHYECKOTO M AMIIMPHUYECKOTO MaTepualia W ero WHTepnperanus. llpeaBapuTenbHBII
aHaM3 SKCIEPUMEHTAIBHBIX PE3yJbTaTOB. Y4YacTHE B HAYYHO-HCCIIEIOBATEIbCKON paboTte
kadeapel. OTYET O MPAKTHUECKUX JOCTIKEHHSIX W BBIBOJBI M3 paboThl 3Tama. [lomrotoBka
JOKJIa/1a I7Isl BBICTYIUICHUH Ha HAy9HO-HMCCIIEIOBATEIIECKOM CEMUHApE.

Pazoen 4. Ilposedenue uccnedosanuti u pabom no peuieHuro 8ce2o KOMNIeKca 3a0ay
HUP

[IpoBenenne wuccmenoBanuii u pabOT MO pemieHUI0 Bcero kKomiuiekca 3amad HUP.
JloBojka U anpoOanys TEOPETHUECKUX MOJIO)KEHUH M METOJIOB Ui OKOHYATEJIbHOTO OTYeTa O
pesynbratax HUP. Yuactue B HayuyHO-uccienoBaTenbckoil padore kadenpsl. [loarotoBka k
nyOIMKaIMy HayYHOU CTaThU 110 HAIPaBJIECHUIO UCCIIEAOBAHMUS.

4 O0beMm Ilpou3sBoaCcTBEHHOI NPAKTHKN: HAYYHO-UCCJIEA0BATEIbCKOI padoThI

B 3aueTHBIX B akanem.

Buner yue6HOM paboThI
eIMHULIAX qacax
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OO0uiasi TPy10€eMKOCTb NPAKTHKH N0 Y4eO0HOMY ILUIaHy 19 684
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,8 137
KonrtakTHas paboTa ¢ mpenoaBarenem 3.8 137
CamocrositesbHas padora (CP): 14,2 511
CamocTosATenpHOE OCBOCHHE 3HAHWUW, YMEHHI M HABBIKOB TIO 14,2 510,8
nporpamme HUP

KoHTakTHas camocrosiTesnbHas paboTa 0,2
JK3aMeH 1 36
KoHTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIHs 1 0,4
IloaroroBka K 3K3aMeHy 35,6

Bujx koHTpoJs:

3a4eT C OLEHKOM / IK3aMeH

B Tom umncie no ceMmecrpam:

1 cemecTp

OO0uiasi TPy10eMKOCTb NPAKTHKH 10 Y4e€O0HOMY ILUIaHY 2 72

KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,94 34

KonTakTHas paboTta ¢ npenoaaBareaemM 0,94 34

CamocrositesbHas padora (CP): 1,06 38

CamocTosATenpHOE OCBOCHHE 3HAHUW, YMEHHI M HABBIKOB TI0 1,06 37,6
nporpamme HUP

KoHnTtakTHas camocrositenbHas padboTa 0,4

Buja koHTpOJIS:

3a4eT ¢ OLEeHKOM

2 ceMeCTp

OO0uiasi TPy10eMKOCTh NPAKTHKH N0 Y4eO0HOMY ILUIaHY 2 72

KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,94 34

KonraktHas pabota ¢ npenoaaBareaemM 0,94 34

CamocrositesbHasi padora (CP): 1,06 38

CamMocTosATeTbHOE OCBOCHHE 3HAHUW, YMEHHI M HABBIKOB TI0 1,06 37,6
nporpamme HUP

KoHnTakTHas camocrositenbHas pabota 0,4

Bujx koHTpOJIS:

3a4eT ¢ OLEeHKOM

3 cemecTp

OO0uiasi TPy10eMKOCTb NMPAKTHKH N0 Y4eO0HOMY ILUIaHy 5 180
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,94 34
KonraktHas pabota ¢ npenoaaBareaem 0,94 34
CamocrositesbHas padora (CP): 4,06 146
CamocTosATenpHOE OCBOCHHE 3HAHWUN, YMEHHI 1 HABBIKOB TI0 4,06 145.6
nporpamme HUP

KonTakTHas camocrositenbHas pabota 0,4

Bujx koHTpOJIS:

3a4eT ¢ OLEeHKOM

4 cemecTp

OO0uiasi TPy10€eMKOCTb NPAKTHKH N0 Y4eO0HOMY ILUIaHy 10 360
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,94 34

KonraktHas pabota ¢ npenoaaBareaem 0,94 34

CamocrositesbHas padora (CP): 8,06 290
CamocTosATenpHOE OCBOCHHE 3HAHWUN, YMEHHI 1 HABBIKOB TI0 9,06 290
nporpamme HUP

JK3aMeH 1 36

KonTakTHas paboTa - npoMeXyTOUyHas aTTecTaius 1 0,4
[ToaroToBka K 3K3aMeHy 35,6

Bujx koHTpoJs:
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Buner yue6HOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX yacax
OO0uiasi TPy10eMKOCTb NPAKTHKH N0 Y4eO0HOMY ILUIaHy 19 513
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,8 102
KonrakTHas paboTa ¢ mpenoaBarenem 3.8 102
CamocrositesbHas padora (CP): 14,2 384
CamMocTosATenpHOE OCBOCHHE 3HAHUN, YMEHHI M HABBIKOB TIO 14,2 383,93
nporpamme HUP
KoHTakTHas camocrosiTesnbHas paboTa 0,07
JK3aMeH 1 27
KoHTakTHas paboTa — MpoMeXKyTOYHasl ATTECTaIMs 1 26,85
IToaroroBka K sK3amMeHy 0,15

Bujx koHTpoJs:

3a4eT C OLEHKOI/PK3aMeH

B Tom umncie no ceMmecrpam:

1 cemecTp

OO0uiasi TPy10eMKOCTh NPAKTHKH N0 Y4eO0HOMY ILUIaHY 2 54
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,94 25,5
KonrakTHas paboTa ¢ nmpenoaBarenem 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
CamMocTosATenpHOE OCBOCHHE 3HAHUN, YMEHHI M HABBIKOB TI0 1,06 28,35
nporpamme HUP

KonTakTHas camocrositenbHas pabora 0,15

Buja koHTpOJIS:

3a4eT ¢ OLEeHKOM

2 cemMecCTp

OO0uiasi TPy10eMKOCTh NPAKTHKH 10 Y4e0HOMY ILUIAHY 2 54
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,94 25,5
KonrakTHas paboTta ¢ npenoaaBareaemM 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
CamMocTosATenpHOE OCBOCHHE 3HAHUN, YMEHHI M HABBIKOB TI0 1,06 28,35
nporpamme HUP

KonTakTHas camocrositenbHas pabora 0,15

Buja koHTpOJIS:

3a4eT ¢ OLEeHKOM

3 cemecTp

OO0uiasi TPy10€eMKOCTb NMPAKTHKH N0 Y4eOHOMY ILUIaHYy 5 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,94 25,5
KonrakTHas paboTta ¢ npenoaaBareaemM 0,94 25,5
CamocrositesbHas padora (CP): 4,06 109,5
CamMocTosATenpHOE OCBOCHHE 3HAHUN, YMEHHI M HABBIKOB TI0 4,06 109,35
nporpamme HUP

KonTakTHas camocrositenbHas pabora 0,15

Bujx koHTpOJIS:

3a4eT ¢ OLEeHKOM

4 cemecTp

OO0uiasi TPy10eMKOCTb NMPAKTHKH N0 Y4eO0HOMY ILUIaHy 10 270
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,94 25,5
KonraktHas pabota ¢ npenoaaBareaem 0,94 25,5
CamocrositesbHas padora (CP): 8,06 217,5
CamocTosATenpHOE OCBOCHHE 3HAHWUN, YMEHHI 1 HABBIKOB TI0 9,06 217,5
nporpamme HUP

JK3aMeH 1 27
KonTakTHas paboTa - npoMeXyTOUHas aTTecTalus 1 26,85
[ToaroroBka K sK3aMeHy 0,15
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Buja koHTpoOJISI: \ JIK3aMeH

Yacrtb, popMupyemMasi yYaCTHUKAMH 00pa30BaTeIbHbIX OTHOIIEHHIH

AHHOTAaIUs padoyeil mporpaMMsbl YueOHasi MPAKTHKA: 03HAKOMHTEIbHAsI MPAKTHKA

1 leap YueOHOH NMPAKTHKU: 03HAKOMHUTEIbHAS MPAKTHKA — [TOJIYYCHHUE TICPBHYHBIX
podecCHOHAIBHBIX YMEHUN M HABBIKOB ITyTEM CaMOCTOSITEIIBHOTO TBOPYECKOTO BBHITIOJTHEHHS
3aJ1a4, MOCTABJICHHBIX MTPOTPAMMOM MPAKTHKH.

2 B pe3yabTaTe NPOXO:KAeHUs] Y4eOHOH MPAKTHKH: 03HAKOMHMTEJbHAs MPAKTHKA
o0ydJaromuiicsi Mo MporpaMMe MarucTpaTypsbl T0JIKeH:

Obnadams cnenyromumu kommerennusamu: OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1;
OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; TIK-1.1; TTIK-1.2; ITK-1.3.

Buame:
— TOPSIOK  OpraHW3alliy, IUIAHUPOBAHUS, TIPOBEACHUS H O0OCCICYCHHS HAyJHO-
HCCIICIOBATEIICKUX PadOT ¢ UCTIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH;
— TOPSIIOK OpPraHM3aIH, IAHKPOBAHUS, MPOBEACHUS U 00eCIIeYCHHsI 00pa30BaTeIbHOM
JESITEIILHOCTH 10 TPOPUITIO H3ydaeMOU TPOTrPaMMbI MaruCTpaTyphl.

Ymemo:
— OCYIIECTBJIATh MOUCK, 00pabOTKy M aHaliM3 Hay4yHO-TEXHUUYECKOM HHpOpManuu 1o
poUITI0 TPOHIEHHON TPAKTUKH, B TOM YHCJIE C IPUMEHEHHEM HHTEPHET-TEXHOJIOTHIA;
— HCII0JIb30BaTh COBPEMEHHOE amlapaTHOE U MpOrpaMMHOE oOecrieueHue Mo Mmpoduiro
[IPOrpaMMbl MarucTpaTypsl;
— BBIIOJIHATH MEJaroruyeckie (QyHKUHUH, MPOBOJUTH MPAKTUYECKHE U JIabopaTOpHbIE
3aHSTHS CO CTYIEHUYECKOH ayAUTOpHEN 10 BBIOPAaHHOMY HalpaBJIE€HUIO OATOTOBKH.

Braoemy:
— CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEAOBATEIBCKOW ICSATEILHOCTH IO TPOQHITIO
M3y4aeMOi MPOrpaMMbl MaruCTPaTyphl;
— METOJOJIOTHYSCKAMH TOJX0JIaMHd K OpTraHM3allii HAayYHO-HCCIICIOBATEIbCKOW U
00pa3zoBaTeIbHON JIEATEIHLHOCTH;

— CIOCOOHOCTHIO HA MPAKTHKE MCIOJIb30BAaTh YMEHHS M HABBIKM B OPTaHU3allUHA HAYIHO-
HCCIIE0BATEIBCKUX U TIPOEKTHBIX padoT;
— HaBBIKaMHU BBICTYIUICHUH Tepe]l yueOHOM ayTUuTOPUCH.

3 KpaTkoe coaep:kanue Y4eOHON NPAaKTHKH: 03HAKOMUTE/IbHAS IPAKTHKA

VYyeOHas mpakTUKa BKJIIOYAET 3Talbl O3HAKOMJIEHUS C MPUHIMUIAMH OpraHU3aluu
Hay4YHBIX MCCIEJI0BAHUN M pa3pabOTKU MPOEKTOB IO Mpoduito oOpa3oBaTeNbHON MPOrpaMMbl
(Momynu 1, 2) u 3Tan 03HAKOMIIEHHUS C AESITEIbHOCThIO YYEHOTO-UCCIIEI0OBATENS U CIIEUAINCTa
B MH(GOPMAILMOHHBIX CUCTEM U TEXHOJIOTHUH, KaK OOBEKTOB MPO(eCcCHOHANBHON JesITeNbHOCTH
(Pazmen 3).

Pasoen 1.

BBenenne — nenu u 3agauum ydeOHOM npakTukH. OpraHu3alOHHO-METOJIUYECKUE
MEpPOTIPHUATHSL.

Pazoen 2.
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3HAKOMCTBO C OpraHu3amveil HayYHO-UCCIEOBAaTEIbCKOM M 00pa3oBaTeIbHOMN
IedaTenbHOCTH. [IpUHIMMBI, TEXHONOTHH, GOPMBI M METOJIBl OPraHM3alUU  HAy4HO-
HCCIIEIOBATEIbCKOM JESATEIbHOCTH Ha MpHUMEpe OpraHu3aldyd HaydyHOW paboThl Kadenpbl
(HayYHO-HCCIIEOBATENLCKUX M TIPOCKTHBIX Ipyr). [IpuHIUIEI, TEXHOIOTHH, (OPMBI H METO/IbI
oOyueHus CTYJJCHTOB Ha IpUMepe OpraHu3aliy yueOHOoM paboThl Kadenphl.

Pasoen 3.

Brimonnenne wHaMBUAyanpHOTO 3amaHus. COop, oOpaboTka W CcHCTeMaTH3aIMs
uHpopmanronHoro Marepuana. OdopmiieHue ordera. JluyHoe ydacthe 0O0ydarollerocs B
BBINIOJIHEHUH HAY4YHO-UCCIIEI0BATEIbCKON paboThl Kaderpbl.

4 O0beM Y4eOHOI NPAKTHKH: 03HAKOMHUTEJIbHAsI IPAKTHKA

B
. B akanem.
Bunel yue6HOM paboThI 3a4€THBIX
gacax
eIMHUIIAX
OO0masi TPy10€eMKOCTb NPAKTHKH 110 Y4eOHOMY ILUIaHYy 3 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 2,5 102
JlaGoparopubie pabOThI 2,5 102
CamocrositesbHas padora (CP): 0,5 6
KonTakTHas camocrosiTenbHas padoTa 0.5 0,4
CamocrosTensHas paboTa HaJl 3aJaHHBIM 33JJaHUEM ’ 5.6
Bua xonrpoJisi: 3a4eT ¢ OLCHKOH
B
. B actponom.
Buner yue6HOM paboThI 3a4€THBIX
gacax
eIMHUIIAX
OO0masi TPy10€eMKOCTb NPAKTHKH 10 Y4eOHOMY ILUIaHy 3 81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 2,5 76,5
JlaGoparopubie paboOThI 2,5 76,5
CamocrositesbHas padora (CP): 0,5 4,5
KonrakTHas camocrositenbHas padboTa 0.5 0,3
CamocrosTensHas paboTa HaJl 3aJaHHBIM 33JJaHUEM ’ 4,2
Bua xonrpoJisi: 3a4eT ¢ OLCHKOH

AHHoOTanug padoyeil nporpammel IIpon3BoacTBeHHAs MPAKTHKA: TEXHOJOTMYEeCKAast
(MPOEKTHO-TEXHOJIOTHYeCKas) MPAKTUKA

1 Heas IIpou3BOACTBEHHOH  NPAKTHKH:  TEXHOJOrHYecKass  (MPOEKTHO-
TEXHOJIOTHYECKAs)) MNMPAKTHKA — TMOJy4yeHHe NPOo(PEeCCHOHANBHBIX YMEHUH ©  OMBITA
poheCCHOHATBHON IEATETHOCTH MTyTeM CaMOCTOSITEIIFHOIO TBOPYECKOTO BBIMIOJHEHUS 3a]1a4,
MMOCTABJIEHHBIX TPOTPAMMON MPAKTUKH.

2 B pesyabratre npoxoxaeHusi IIpon3BoACTBEHHOH NMPAKTHKH: TEXHOJOIHYeCKast
(MPOEKTHO-TEXHOJIOTHYECKAsA) MPAKTUKA 00yYaWIIUHCA MO0 NMporpaMMe MarucTparypbl
JOJI2KEH

Obnadams cnenyromumu kommerennusamu: OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1;
OIIK-3.2; OIIK-3.3; [IK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; I11K-2.2; T1K-2.3; I1K-3.1; IIK-3.2; IIK-
3.3; [IK-4.1; IIK-4.2

3nams:
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— MOIXOIbI K  OpraHW3allid  CaMOCTOSATEIbHOW W KOJUIEKTUBHOM  HAy4dHO-
HCCIIEIOBATEIbCKOM paboThI;

— TMPUHIMIBI OPraHU3alUK TTPOBEICHUS Pa3pabOTKH, anmpoOaly U UCTIBITAHUNA 0OBEKTOB
pohecCHOHANBHOM IEATEILHOCTH;

— MPUHIOHIB M CIOCOOBI 3alUThl OOBEKTOB WHTEIUICKTYalbHONW COOCTBEHHOCTH |
KOMMEPIHAIA3AIMU TTPaB Ha O0BEKTH MHTEJUICKTYaIbHONH COOCTBEHHOCTH.

Ymems:

— BBITIOJHATH TOUCK, O00pabOTKy, aHAIM3 W CHUCTEMATHU3AIMI0 HAYYHO-TEXHHUYECKOM
nH(pOpMaIIUK, OCYIIECTBISATH BHIOOP TEXHOJIOTHUN M MPOrPAMMHOTO OOeCIIeUeHHUs IS PEIICHHS
3a/1a4, MOCTABJICHHBIX MTPOrPAMMON MPAKTUKH,

— BBITIOJHATH 00pa0OTKY U aHAJIU3 PE3yIbTATOB AKCIIEPUMEHTOB U UCIIBITAHU;

— aHAIM3UPOBATh  BO3HUKAWIINE B  HAYYHO-UCCIEAOBATEIHCKOW  JEATEIHLHOCTH
3aTPYAHEHHS U CIIOCOOCTBOBATH MX Pa3pEIICHUIO.

Braoemeo:

— mpuemMamM pa3pabOTKU IUJIaHOB M IPOrpaMM IPOBEAEHUS HAYYHBIX HCCIEIOBaHMM,
TEXHUYECKUX pa3pabOTOK, 3aJaHUM JIIsl UCTIOJIHUTEIIEH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

TexHonoruueckass TNpaKkTUKa BKJIIOYAeT OTalbl O3HAKOMJIEHUS C IPUHLUIIAMU
OpraHM3alMl Hay4yHBIX HccleaoBaHui (pa3zgensl 1, 2) W 3Tam MPaKTUYECKOIO OCBOEHUS
NEeSTETFHOCTH YUEHOTO-UccenoBarens (pa3aen 3).

Pasoen 1.

BBenenne — wmeaum W 3a7ayM  TEXHOJIOIMUYECKOW mpakTuku. OpraHu3alMoOHHO-
METOAUYECKUE MEPONpUATUS. TeXHOIOTHYECKHE NHCTPYKTAXKU.

Pasoen 2.

3HaKOMCTBO C OpraHu3aleidl Hay4IHO-HCCIICIOBATEILCKOW AEATEIBHOCTH, CHUCTEMOM
VIIpaBJICHUS HAyYHBIMH MCCIEIOBAaHUAMHU. [IpUHIMIIBI, TEXHOJOTHH, (GOPMBI M METOJBI
OpraHu3alluil HAYYHO-HCCIIEOBATEIBCKON NESTEIbHOCTH Ha MPHUMEpE OpraHW3aluyd HAayqYHOU
paboTel Kadeaps! (mpobnemHOM naboparopuu, HaydyHOM rpynnsl). [lmaHupoBaHue Hay4dyHOU
JEATeTbHOCTH OPTaHU3aINH.

Pasoen 3.

Brimonnenne wHmaMBUayansbHOTO 3amaHus. COop, oOpaboTka © cHUCTEMaTH3aIus
uHpopmanronHoro Marepuana. Odopmiienue ortdera. JluyHoe ydactue oOyuaromierocs B
BBINIOJIHEHUH HaY4YHO-MCCIIEA0BATEIbCKUX PabOT Kadeapsl.

4 OO0beM TNPOM3BOJACTBEHHON  NMPAKTHUKH: TEXHOJIOrH4YecKas (IMPOEKTHO-
TEeXHOJIOTHYecKasi) NPaKTUKA

B
. B akanewm.
Buner yue6HOM paboThI 3a4€THBIX
gacax
SIMHUTIAX
OO0uiasi TPy10€eMKOCTh MPAKTHUKH 10 Y4eOHOMY IIAHY 6 216
KonTtakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: - -
CamocrositesbHas padora (CP): 6 216
KonrakTHas camocrositenbHas paboTa 6 0,4
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CamocrosTenbHas paboTa HaJl IOCTaBICHHON 3adauei 215,6
Bua xonrpoJisi: 3a4eT ¢ OLCHKOH
B
. B actponom.
Bunel yue6HOM paboThI 3a4€THBIX
gacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTb NPAKTHKH 10 Y4eOHOMY ILUIaHYy 6 162
KonTtakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: - -
CamocrositesbHas padora (CP): 6 162
KonrakTHas camocrositenbHas padboTa 6 0,3
CamocrosTenbHas paboTa HaJl TOCTaBICHHON 3adauei 161,7
Buja xonrpoJisi: 3a4eT ¢ OLCHKOH

5.5 I'ocynapcTBeHHasi UTOrOBasi aTTecTALMA - BhINOJIHEHHE U 3a1IUTA BBINYCKHOM
KBAJIN(PUKANMOHHOM padoThI

1 Henb rocyarapcTBeHHON WTOrOBOM AaTTECTALMM: BbINOJHEHHE W 3alUTAa
BBINIYCKHON KBAJIM(PUKANMOHHOW PadOThl — BBIABICHUE YPOBHA TEOPETUYECKOM U
MPaKTUYECKON MOJIrOTOBJIEHHOCTH BBIITYCKHUKA By3a K BBIIOJHEHUIO TPO(PECCHOHAIBHBIX 3a7a4 U
cooTBeTcTBUS ero noarotoBku Tpedoanusm OI'OC BO no nanpasienuto noarotosku 09.04.02 —
NupopmanioHHbIe CUCTEMBI U TEXHOJIOTUU.

2 B pe3yJbTare rocylapcTBeHHON HMTOrOBOM ATTECTALMHM: BBINOJHEHHE M 3aILHUTA
BBINNYCKHON KBAJM(PUKALHOHHONH padoThl y CTyJeHTa NpoBepsieTcs: C(pOPMHPOBAHHHOCTH
CIACAYIOIMX KOMIIETEHIHI, a TaKkKe CJIeIYIIIUX 3HAHMHA, YMEHHHl W HaBBIKOB,
NO3BOJISIIOIIMX  OLEHUThb CTeleHb TOTOBHOCTH oOOyYamluxcss K JajbHelimei
npodeccuoHAIbLHOM 1eATeTbHOCTH.

BbinyckHHMK, OCBOMBIIMN IPOrpaMMy MAarucTparyphl, JOJDKEH 00JanaTh CielyOIUMU
xomnereHuamMu: YK-1; YK-2; VK-3; YK-4; YK-5; VK-6; OIIK-1; OIIK-2; OIIK-3; OIIK-4;
OIIK-5; OIIK-6; OIIK-7; OIIK-8; I1K-1; TIK-2; I1K-3; TIK-4.

3namo:

- TIPUHLIMIIBI U TOPSJIOK TOCTAHOBKU U (HOPMYIMPOBAHMS 3a/1a4 HAYYHBIX UCCIIEIOBAHUM
Ha OCHOBE PE3YJIbTaTOB MOKCKA, 00padOTKU U aHAJIM3a HAyYHO-TEXHUYECKON H(opMaiuy;

- METO/Ibl MaTeMaTH4eCKOIro MO/IEIMPOBaHUS, ONTUMU3ALUU 00BEKTOB
npodecCUOHATBHON AEATETLHOCTH;

- METOJbl U TOJXOJbl K NMPOEKTHPOBAHUIO MH(MOPMALMOHHBIX CHCTEM, 0a3 JaHHBIX U
3HaHUI 0OBEKTOB NPO(PECCUOHATBHOM JIEATETHLHOCTH;

- METOJbl HCKYCCTBEHHOTO WHTEJJIEKTa Ui pelIeHus 3ajad MpPOrHO3MPOBAHUS,
ONTUMU3ALMH U YIPABIEHHUS 00BEKTOB MPO(HECCUOHAILHON AESITENbHOCTH;

- IpaBWJIa ¥ MOPAJOK MOArOTOBKH HayYHO-TEXHUUECKUX OTUETOB, aHATUTUYECKUX 0030pOB
U CIIpaBOK, TpeOOBaHMS K IPEJCTABJICHUIO PE3ylIbTaTOB IMPOBEAECHHOTO HMCCIENIOBaHUS B BUJE
HAy4YHOI'O OTYETa, CTaThbU WK JOKJIa/a;

- IPUEMBI 3alUTHl HHTEIUIEKTYalbHON COOCTBEHHOCTH;

Ymemo:

- paspabarbiBaTh HOBBIE TEXHHMYECKHE W TEXHOJOTHYECKUE PEHICHUs] Ha OCHOBE
PEe3yJIbTaTOB HAYYHBIX HCCIIEIOBAHUN;
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- co3JaBaTh MaTeMaTU4YeCKHE MOJIEIM ONHUCAaHUs OOBEKTOB IMpPO(ecCHOHANIBHOM
NESATEIBHOCTH;

- HUCII0JIb30BaTh YHUBEPCAIBHOE U CHELMAIM3UPOBAHHOE MPOrpaMMHOE oOecrieueHue s
peleHus 3a1a4 MOIEITMPOBAHUS, IPOEKTUPOBAHUS 00BEKTOB MPO(HECCHOHAIBHON NS TEIbHOCTH;

- pa3pabaTeIBaTh MPOrpPaMMbl U BBINOJIHATH HAyYHbIE UCCIIEOBAHUS, 0Opa0OTKY U aHAIN3
UX pe3yabTaToOB, POPMYIUPOBATH BHIBO/IBI U PEKOMEHIAINH;

Braoemu:

- METOJIaMM MaTeMaTU4eCKOro MOETUPOBaHMs, MH(POPMALMOHHOTO MOJIEIUPOBAHUS U
HCKYCCTBEHHOI'O MHTEJUIEKTA U HABBIKAMH X MCIOJb30BAHUS MPU PELIEHUH PO(ECCHOHATBHBIX
3ajay;

- METOJ0JIOTHEN M METOJAMKOM aHanu3a, CHHTe3a M MH(POPMALMOHHOTO OOeCIeYeHUs
MPOLECCOB OOECIeYeHHs KayecTBa, XWMHUYECKON MPOAYKIHH C MPUMEHEHHEM MpPOoOJIeMHO-
OpPUEHTHUPOBAaHHBIX METO/IOB;

- HaBblKaMM pPa0OThl B KOJUIEKTHUBE, IJIAHUPOBAHUS U OPraHU3alUM KOJUJICKTUBHBIX
Hay4HBIX UCCIIEI0BAaHUM;

- CIIOCOOHOCTBIO pemlaTh IOCTaBJICHHBIE 3a/aud, HCMOIb3ysSd YMEHHUS U HaBBIKU B
OpraHu3aly Hay4yHO-UCCIeA0BaTEIbCKUX PadoT.

3 Kparkoe cojepaHue rocyJapcTBeHHOH HUTOrOBOiIl aTTecTallMU: BBINOJIHEHUE U
3aIIMTA BBITYCKHON KBAJIU(UKAIMOHHOH padoThl

l'ocynapctBeHHast MTOroBas arTecTalUsl: BBINOJHEHMS M 3alUThl  BBITYCKHOM
KBaJIN(DUKALIMOHHOM paboThl MPOXOUT B 4 cemecTpe Ha 0aze 3HaHUIL, MOTYYEHHBIX CTYA€HTaMU
npu m3ydeHun gucumiuimH HampasieHus 09.04.02. «HWupopmManmoHHbIE CHCTEMBbI U
TeXHOJIOTUM).

l'ocynapctBeHHast MTOroBas arTecTalUsl: BBINOJHEHHMS M 3alUThl  BBITYCKHOM
KBaJIN(DUKAIIMOHHOM pabOThI MPOBOIUTCS FOCYAAPCTBEHHON 3K3aMEHAIIMOHHON KOMHCCHEN.

Kontpons ypoBHS cHOpMUPOBAHHOCTH KOMIIETEHIIUNA OOYUYaIOIIHMXCs, MPUOOPETECHHBIX
npu ocBoeHuun OOII, ocymecTBisieTcss MyTeM  IPOBEIEHUS  3alUThl  BBITYCKHOU
kBasinukanronHoi padotel (BKP) u npucBoenus kpaiudukanuu «MarucTpy.

4 OO0beM rocyIapcTBeHHOHl HWTOroBOW AaTTeCTAIMHM: BbINOJHEHHE W 3alUTa
BBINNYCKHOH KBATH(UKALNMOHHOI padoThI
[Iporpamma oTHOCHTCS K 0a30BOM YacTH y4eOHOTO MiaHa, k 0i0ky 3 «['ocymapcTBeHHas
utorosas arrectaius» (b3.01) u paccunrana Ha cocpelOTOUEHHOE NMPOXOKJIEHUE B 4 ceMecTpe
(2 kypc) oOyuenust B oobeme 324 u (9 3ET). IIporpamma npeamnosnaraeT, yTo 0Oydaroluecs
UMEIOT TEOPETUYECKYIO M MPAKTUYECKYIO TOJrOTOBKY B 00JacTH MH(OPMAIIMOHHBIX CUCTEM H
TEXHOJIOTUH.

B
. B akanem.
Buner yue6HOM paboThI 3a4€THBIX
yacax
SIMHUTIAX
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY 1miiany 9 324
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: - -
CamocrositesbHas padora (CP): 9 324
KonTakTHas paboTa — UTOroBas aTTecTalus 9 0,67
Brinonnenue, Hanucanue u opopmiienue BKP 323,33
Bujx koHTpoJs: 3amuTta BKP
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B
. B actponom.
Bunel yue6HOM paboThI 3a4€THBIX
yacax
€IMHULIAaX
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY 1miiany 9 243
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: - -
CamocrositesbHas padora (CP): 9 243
KonTakTHas paboTa — UTOroBas aTTecTalus 9 0,3
Brinonnenue, Hanucanue u opopmiienue BKP 2427
Buja koHTpoJs: 3amuTta BKP

5.6 ®akyabTaTUBBI

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHbBI
«Pa3padoTka KOMIBIOTEPHBIX MO/IeJIel TEXHOJTOTHYEeCKHX CHCTEeM)

1 IHeap AUCHUIUIMHBI  YCBOGHHE  OCHOBHBIX IPHHIMIIOB  KOMIIBIOTEPHOTO
MOJENUPOBAHUS M NPOEKTUPOBaHUA XuMUKO-TexHojornyeckux cucreM (XTC), oBnaaenue
MHCTPYMEHTAIBHBIMU CPEACTBAMH KOMIIBIOTEPHOTO MOJEINPOBAHUS CUCTEM.

2 B pesyabraTre u3yYeHHMs JAUCUMIUIMHBI 0Oydamlnuiicd 1O Mporpamme
MAarucTpaTyphbl 10JKeH:

Obnadams cnenyromumu komrerennmsivmu: YK-1.1; VK-1.2; VK-1.3; TIK-1.1; TIK-1.2;
I1K-1.3.

3namo:

- COCTaB, CTPYKTYpY, IPUHIUIIBI peasin3aliuu U (PyHKIHMOHUPOBAHUS MH(OOPMAIIMOHHBIX
TEXHOJIOTUH, HCIOJb3YEeMBIX MPHU CO3JaHUK HH(POPMAIIMOHHBIX CHUCTEM, WHCTPYMEHTaJIbHBIC
cpenctBa HHGOPMAITMOHHBIX TEXHOJIOTHH;

- APXUTEKTYPY COBPEMEHHBIX MOJIETUPYIOIIUX TPOTPAMM;

- OCHOBBI MOJICJIMPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB U CUCTEM;

- OCHOBHBIE JTambl KOMIIBIOTEPHOTO MojenupoBanus u mpoektupoBanuss XTC B
coBpeMmeHHbIx [IMII.

Ymemu:

- MHCTaJUIUPOBaTh, TECTHPOBaTb M  HCIOJb30BaTh MPOTPAMMHBIE KOMIIOHEHTBI
MH(OPMALIMOHHBIX CHUCTEM;

- CO3/1aBaTh U OTJIaKUBATh CLEHAPUU UCCIIEJOBAHMS CUCTEM;

- paboTaTh C )KypHaJlaMu;

- OCYIIECTBJISATh MOHUTOPUHT U aHAIU3 paboThl cMoaenrpoBaHHbIX XTC B cTraTu4eckom
U JUHAMHYECKOM PEXUMax;

- YOpaBJIATh pabOTOM CMOAETUPOBAHHBIX XUMUKO-TEXHOJIOrHuecKkux npoueccos (XTII) u
XTC B cTaTU4E€CKOM U JUHAMUYECKOM PEXKUMAax;

- POBOJUTH PEAIPOEKTHBIE U TpoekTHbIe pacuéThl XTC;

- HacTpauBaTh MPOIIECC 3arpy3ku UHPOPMAIUH B CUCTEMY;

- HacTpauBaTh U MOAJIEPKUBATH PaOOTOCIIOCOOHOCTh CMOJIETMPOBAHHBIX CUCTEM;

- HAXOJIUTh UH(POPMALUIO B JOKYMEHTALIMM COBPEMEHHBIX MOJEIUPYIOLIUX TPOTPAMM.

Braoemw:
- HHCTPYMEHTAJIbHBIMU CPEJICTBaMU 00paboTKH HH(DOpMALINH;
- COBPEMEHHBIMHU ITAaKETaMU MOJIEIIUPYIOLINX IPOTPaMM;
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- cpeAcTBaMH aHanu3a u ynpasieHus XTC;
- rpaMUECKUMHU CpelaMu;
- P€IaKTOPOM COOTBETCTBYIOIIUX MPOrPAMMHBIX ITPUIIOKEHUN.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pazoen 1. Ocnosvl komnviomepnozo mooeruposanus 6 I[IMII u moodenuposarue
scnomozamenbHo2o 0oopyoosanusn XTI1

1.1. IIpuauunsel kommbroTepHoro MoxaenupoBanusa XTII. Ilakersr moxpenupyromumx
nporpaMM. OCHOBHbIE HMOHSTHS KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHUYECKHX NPOU3BOICTB.
[IpyHUMOBI ~ KOMIOBIOTEPHOIO  MOJEIUPOBAHUS  XMMUKO-TEXHOJIOIMUECKHUX  MPOLECCOB.
[Toctpoenue mozaeneil. Mnentudukanns MaTeMaTHUE€CKOIO OMMCAHUS U ONTUMHU3ALMS XUMHUKO-
TEXHOJIOTHYeCKHX IpoueccoB. [lakeTsl Mogenupyromux nporpamm. O63op coBpemennbix [IMIT.
Nunxenepuble mporpaMMHubie TpoaykTbl AspenTech. 3HaKkOMCTBO ¢ POrpaMMHBIM KOMILIEKCOM
AO «Xonesemn» UNISIM DESIGN.

1.2. MonenupoBanue XTII B cranmoHapHOM pexnMe

MopnenupoBanue B cTanMoHapHOM pexume. OcHOBbl pabotsl B mnakere UNISIM
DESIGN. Cxemnas apxurekrypa. TepMoauHamuyeckue pacu€rbl. OTalbl KOMIIBIOTEPHOTO
MoenupoBanuss XTC: mociienoBaTenbHOCTh (POPMUPOBAHUS 3aJaHUsI U €ro pacuér, BBHIOOD
XMUMHYECKUX KOMIIOHEHTOB, THUIOTETUYECKUE KOMIIOHEHTHI, 3a/JlaHH€ I[IaKeTa CBOICTB,
TEPMOJIMHAMUYECKOI0 TaKeTa, BbIOOP €AMHUII M3MEpEHMs], 3aJaHhe IMOTOKOB M OTIEIbHBIX
XMUMHKO-TEXHOJIOTH4YeckuX omnepanuil. [loToku(MaTepruaabHble U HEPTETUYECKUE), pa3IUyHbIE
cnocoObl ux 3amaHus. KommoHeHTh, cmnocoObl HX 3a34aHus, (OPMUPOBAHHME CIHCKa
KOMITIOHEHTOB.

1.3. KoMIproTepHOE MOJEIMPOBAHUE MPOCTHIX THIPABINYECKUX CUCTEM

Maremaruueckue MOJAEIU ABMXKEHUS KUIKOCTU B MPOCTHIX T'MAPABIMYECKUX CHCTEMAX.
TpyOsl. 'unpaBaudecKkne W TEIUIOBBIE PAacu€Thl TPYOONPOBOJOB: BHIOOP MeToAa pacuéra Jist
MHOTO(a3HON cpelbl; TpyOONpOBOAbI B TPYHTE, Ha BO3AYXE, B BOJE; Pa3BETBIIEHHBIE CXEMBI
TpyOOIIPOBOIOB; pacuéT TpyOOIpPOBOJA COBMECTHO CO CKBOXMHOW, 0Opa3oBaHHWE THAPATOB B
TpyOOIIpOBO/IaX U €ro MHruOMpoBaHUE; MOJIENHU pacuéra ruaparoodopazoBanus. KomnbroTepHoe
MOJENTUPOBAHUE JOMOJHUTEIBHOTO 00OpYIOBaHMUS: CMECHUTENb, BETBUTENb, KialaH, KiamnaH
copoca. I'papuueckuii pexxum — PFD. Pabouas terpans. Jluneiika menro. [lakeT CBOWCTB.
['unoTteTnyeckre KOMIOHEHTHI. MeToAbl pacyera CBOMCTB. [lucneruep HeTAHBIX cMeceil.

1.4. KoMIproTepHOE MOJCIMPOBAHUE MPOIIECCOB TEIUIONEPEAAUn

MaremaTtuueckue MOJEIU CTAlMOHAPHBIX PEKUMOB TEIUIONEPEayl B MOBEPXHOCTHBIX
TEII000MEHHUKAX. TemooOMeHHOE 00opyioBaHue: BO3TYIITHBIN XOJIOIUJIbHUK,
XOJIOIMJIbHUK/HArpeBaTeilb,  JBYXIIOTOYHBIH  TEIUIOOOMEHHUK, I€4b, MHOTONOTOYHBIH
teriooOMeHHUK. CpesncTBa aHaiM3a CXEM: aHaJIU3 IMOTOKa, ONepaly, HaBUTaTop pacuéra,
HAaBUraTOp OOBEKTOB, HABUraTOp IEPEMEHHBIX, KHUIa JaHHBIX, OKHa cTaryca OOBbeKTa H
TPacCUPOBKH, YTUIUTHI. Y TUIIUTBHI.

1.5. KoMmproTepHOE MOJCIMPOBAHUE 00OPYIOBAHUS 111 N3MEHEHUS JaBJICHUS

ObopynoBaHue A W3MEHEHHUs JaBJIEHUS: LEHTPOOEKHBIM KOMIpeccop, MOPLIHEBOM
KOMIIpECCOp, Hacoc. YTpaiieHue BbIBOJOM JaHHbIX. Onepauus [loacxema.

Pazoen 2. Mooenuposarnue npoyeccog paszoenenus seujecma

2.1. KoMIIBIOTEpHOE MOJEIUPOBAHUE IPOLECCOB BBIJCICHUSA TBEPABIX 4YacTUL W3
IIOTOKOB T'a30B U )KUAKOCTEN

Otnenenne TBEPIBIX YACTHI[ M3 TMOTOKOB Ta30B M IKUIKOCTEW: MPOCTOM cemapaTop
TBEPABIX YACTHULI, [IMKJIOH, THIPOLMKIIOH, OapaOaHHbIN BaKyyMHBIH (UIBTP, PYKaBHBINA (QHIIBTP.
Jlornueckue omeparuu: noabop, 6amaHc (MOJIBHBIN, TEMJIOBOW, MACCOBBIM U OOIIUIT), PEIIUKII,
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yCTaBKa, 3JIEKTPOHHAs Tabauua.

2.2. KommproTepHoe MOJCIUPOBAHUE OMNEpaIuil pa3feieHus] ra3000pa3HbIX U JKUJIKHX
BEIIECTB

MaremaTtuueckrue MOJEIN MPOLECCOB pasjieieHus. Maremarnyeckass MOJENb Ipolecca
HENpepbIBHOM MHOTOKOMIIOHEHTHOHN PEKTH(UKAIMK B TapeabyaToi KosoHHE. MojaenupoBaHue
orepanuil pazzieneHus ra3000pa3sHbIX U KUIKUX BEILIECTB: cenapaTop, TpExdasHelil cenaparop,
XpaHWINILE, YIPOUIEHHAS KOJIOHHA, TOKOMIIOHEHTHBIN JIEJIUTENb.

2.3. KomnboTepHOE MOJEINPOBaHUE PEKTU(UKALMOHHBIX KOJIOHH

Maremaruueckasi MOJieb MIPOLIecca HEMPEPhIBHOW MHOTOKOMIIOHEHTHOW peKTU(UKALIUU
B HAcaJOUHOM KoJIOHHE. MaTemaThueckas MOJIelb [poliecca MHOTOKOMIIOHEHTHOM abcopOuuu B
HacaJ04YHON KoJIOHHE. MojenupoBanue peKTU(UKAIMMOHHBIX KOJOHH, OCOOCHHOCTH IOJACXEMBbI
KOJIOHHBI, TpéXx(a3zHble KOJOHHBI, OOHapykeHHe Hanuuus TpEX a3, HadaJdbHbIE OLIEHKH,
MHCTAJISANUSL KOJIOHHBI, MYJIbT KOJIOHHBI, TUIIbl CHELU(PHUKALUN, TOMOJIHUTEIbHbIE OIEpaluu
(koHzaeHcaTop, peboiinep, Tapenbyaras CEKLUs, BETBUTENb), pacy€T KOJIOHHBI, aHAJIU3 NMPUYHH
HECXOJIMMOCTH pacyéra, CrocoObl YCKOPEHHs CXOAMMOCTH pacuéTa.

Paszoen 3. Mooenuposanue xumuueckux peakmopos u uccie008anue percumos pabomol
XTC

3.1. MogenupoBanue AMHAMHYECKUX peKXUMOB padboThl XTC

OcHoBbl pazpabotku ACY. JluHamuueckue 3BEHbS. BpeMeHHbIE XapaKTEepPUCTHUKH.
YacTtoTHbIE XapaKTEpPUCTUKH. YCTOWYMBOCTh JIMHEMHBIX ABTOMATU3WPOBAHHBIX CHCTEM
yrpaBiieHus. ABTOMaTH3alMs TUIIOBBIX TEXHOJOTHYECKHX Mpouecco. Onepauus Perynstop.

3.2. KoMmnbroTepHOe MOAECTUPOBAHNE XUMHUECKHUX PEAKTOPOB

MaremaTrueckue MOJIeNIM XUMHYECKUX MPEBPAILICHUN B peakTopax. PeakTopsl: peakTtop
UJICAIbHOTO CMEILIEHUs, KOHBEPCUOHHBIH pEaKTop, paBHOBECHBIH peakTop, peakrop ['ub6ca,
peaKkTop HIEalbHOTO BBITECHEHMs. J[lucmeryep peakuuid, 3aJaHUE XUMUYECKUX PEaKIHi,
WHCTAJUIAIUS HA0OPOB PEaKIIHA.

3.3. Unentudukamnus u ontumuzanus XTI

Unentuduranus n ontummsanusa XTII. Ontumuzarop, HMCIOIB30BaHUE BCTPOCHHOU
MpOrpaMMbl ONITUMHU3AIMK TI0 MHOTUM TIEPEMEHHBIM, 3JIEKTPOHHAs TaOJHUIla ONTHMH3aTOpa,
GyHKUIMM,  TapaMeTphl,  METOJbl  ONTHUMH3AIMUA.  [EXHOJIOTHYecKas  ONTHMHU3AIIHS.
DKOHOMHYECKAsI ONITUMHU3ALHUS.

OO61Iee KOJITMYECTBO Pa3aeioB — 3.

4 O0beM yueOHOM TMCHUTITHHBI

B
. B akanem.
Bunel yue6HOM paboThI 3a4€THBIX
yacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 10 Y4e0HOMY ILUIAHY 3 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,42 51
Jlexuuu (JIek) 0,94 17
Jlaboparopusie 3anstus (J1ad) 0,48 34
CamocrositesbHas padora (CP): 1,58 57
KonrtakTHas camocrositenbHas paboTa 158 0,2
CamocrosTensHas paboTa HaJ TEMaMU JUCITUTITAHBI ’ 56,8
Buja koHTpOJISI: 3a4er
. B B actponom.
Buner yue6HOM paboThI TPOHOM
3a4EeTHBIX qacax
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eIMHUIIAX
OO0uiasi TPy10€eMKOCTh IUCHUIIMHBI 110 Y4e0HOMY IJIAHY 3 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,42 38,25
Jlexuuu (Jlek) 0,94 12,75
Jlaboparopuble 3ansTus (J1ab) 0,48 25,5
CamocrositesbHas padora (CP): 1,58 42,75
KonrakTHas camocrositenbHas paboTa 0,15
CamocrosTensHas paboTa HaJ TEMaMU JUCITUTIIMHBI 1,58 42,6

Buja koHTpOJISI: 3a4er

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«Omnepanuonnas cucrema Linux 1/1s1 00pad0TKU JaHHBIX H HAYYHBIX BHIYHMCJICHUI»

1 Henp OMCHUIUVIMHBI B M3YYEHUU CPEICTB ONEpPAalMOHHON cucTreMbl Linux st
00pabOTKM JaHHBIX W HAy4YHBIX BBIUMCICHHMM, a TAaKKE€ B OBJAJEHUU COOTBETCTBYIOLIUMU
HaBbIKaMU aJJMUHUCTPUPOBAHUS U HACTPOUKH ONEpallMOHHON cucTeMbl Linux.

2 B pesyabraTre Mu3yYeHHMs JAUCUMIUIMHBI 0Oy4Yamluuiicd 1O Mporpamme
MAarucTpPaTyphl 10JIKeH:

Obnadams cnenyronumu komneteHusamu: [1K-4.1; T1IK-4.2; 11K-4.3.

3uamo:

— OCHOBHbIE KOMaH/Ibl ¥ YTUIUTHI agMuHUCTpupoBanus OC;

— OCHOBBI IPOI'PAaMMUPOBAHUS C UCIOIb30BaHUEM KOMaHIHOM 0007104KY;

— OCHOBBI cucTeMHOTro porpammupoBanus A OC Linux;

—ocHoBHble aucTpuOyruBel OC Linux # mNOOyJIspHOE OTKPHITOE MPOrpaMMHOE
oOecrieueHue Ui BBIIIOJIHEHUS TIOBCETHEBHBIX 3aj1ay;

Ymemu:

— HacTpauBaTh KOHKpeTHble KoHpurypauuu OC Linux;

— aJJMUHUCTPUPOBATh JIOKAJbHbIE BBIUYUCIUTEIbHBIE CETHU C KOMIIbIOTEpAaMHU W/WIU
Mmapipyruzaropamu ¢ OC Linux;

Braoemw:

— HaBbIKaMHU cUCTeMHOro aaMuHucTpupoBanus 1 OC Linux;

— CIIEUAIM3UPOBAHHBIMU MpOorpaMMaMH JJIsi HACTPOMKU IMEPCOHAIbHBIX M CEPBEPHBIX
KOMIIBIOTEPOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. Ocnoswl admunucmpuposanus
1.1. Bsenmenue. ¥YcranoBka OC Linux. IloHATHe aIMUHUCTPUPOBAHMS, 3aJa4U

CHUCTEMHOro amMuHuctpatopa. CBoOogHOE mporpaMMHOe obOecmedenue. Mctopusi co3manus
Linux. OcHoBHble aucTpuOyTHUBHI. VcHOMb30BaHWEe CHUMBOJIA «IpsiMas Kocas depTa». Peructp
cuMBoJioB. YcrtaHoBka Ubuntu Linux. Beibop pasgena Ha >KECTKOM IUCKE MJIsi YCTaHOBKH,
co3zaHue u ynaneHue paszaenon. Hacrpoiika 3arpysunka OC.

1.2. Pabora ¢ xomangHoi oOosoukoi. Komannnas oGosouka. Ilpumepbl KOMaHIHBIX
obonouek, wuHTepnperatopel. Komanmnas o6omouka bash (bourne again shell —
YCOBEPIICHCTBOBAaHHAss W  MOJIEPHU3MPOBAaHHAs BapWalus KOMaHAHOW oOojouku  sh,
paspabotanHass CrtuBeHoM bopHom). Ilpurnamenue BBoma koMann. [loBeimieHust mpas,
cynepmoJib3oBaTenb. Hactpoiika TepMuHana. ABTOMaTHYECKOE JOTIOJTHEHHE KOMAHTHOW CTPOKH.
[Tonyuenue nmomoiu u crpaBku. Cucrema man. CTpykTypa KoMaH/bl. BcTpoeHHbIE KOMaHIbI,
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cucreMHble KomaHiabl. CTWIM YyKa3zaHusd ONIMM KoMaHJ. PenakTtupoBaHue U HCIIOJHEHUE
koMan[. IlepemenHble 00004k U OkpyxkeHusa. Hcropus komanj. IlceBnoHMMBI KOMaH.
Komananas noncranoska. [1labmonsr moactanoBku. [IpaBuiia BerOopa maposiei.

1.3 PaGoTa ¢ ¢aiinamu u xaraigoramu. [losyuenue crimckoB ¢aitioB U KaTtaaoroB. THUms
¢daiinoB. Komannaer cd, mv, rm, touch, Is. Ilepememenne no mepeBy karamoroB. Co3maHue u
ynanenue ¢aiinoB u karaioros. KomupoBanue, nepemelieHue M NepeMMeHOBaHUE (ailyioB U
karanoroB. Ilouck ¢aitioB. BrimonHeHne xomaHa Han pesyiabTraraMu moucka. OmpenencHue
tunoB (ainos. OmpexneneHne cBOOOAHOIO U 3aHATOIO MecTa Ha JAucke. PerynsphHbie
BoIpakeHus. lllaGnonsl u kBanTHUUKaTOophl. Komanna grep u ee ocHoBHble onmuu. Co3naHue
¢daizioB myreM IEepeHalpaBlIeHHUs IOTOKOB BBOJA-BbIBOAAa. (CoxpaHEeHHE pe3ylibTaToB
BBITIOJTHEHUS] KOMaH]I B IepEMEHHBIE.

1.4 Cuenapun xomaHAHoW o0Oomouku bash. Crenapum (CKpumnTbl) 00OJOUYKH.
[Tepemennrie B bash. Bei3oB ckpuntoB. DkpanupoBaHue (quotation). YcTaHOBKa apryMEHTOB.
Bo13oB ¢yHKIuii B ckpumnrax, nepenada mnapamerpoB B (GyHKUUM U u3 (yHKIUil. CpaBHEHHE
¢aiinos, cTpok, uncen. [Ipumepsl CKpUNTOB.

1.5 [IporpammupoBanue ans bash. PacuimpenHble BO3MOKHOCTH KOMaHAHON 000JI0YKU
bash. Beruucnenune apudmernueckux BbipakeHuil. Komannma if. Komanpma case. Iluxubl.
Coznanue nocienoBaTeIbHOCTEN YUCeN U1 UTEPUPOBAHUS BHYTPHU LIUKJIA.

1.6 Ynpasnenue npaBamu U nojib3oBarensaMu. [IpaBa qocryna u npasa BiageHus. [Ipasa
noctyna kK (aitmam u karamoram. l3meHeHwe mnpaB A0cTyma. YCTaHOBKAa IMpaB JOCTYIIA.
XpaHeHue y4yeTHbIX 3anuceil. Peructpanus, ynaneHue, OJOKMpOBaHHE YYETHBIX 3aIMUCEH.
VYnpasiieHue naposisiMi. YIpaBjieHue rpyniamMu oJib30BaTenei.

1.7 CpaBHenue onepaunoHHbix cucreM Linux u Windows. Komangnas o6onouka bash u
cmd: cxoAcTBa M OTJIMYMSA, CPAaBHEHHWE OCHOBHBIX KOMAaHJ: IHEPEMEIICHHE IO IUPEKTOPHSIM,
0TOOpaXKeHHUE COJIEP)KMMOT0, KOTIMPOBAHKE, yalleHue (ailyioB.

Pazoen 2. Paboma ¢ danuvimu u npoyeccamu

2.1 Ilpoueccsl u curHansl. MHOro3agauHocTs. [Iponeccs! u 3ananus. Mnentudukaropsl
npouecca. Kareropum mponeccoB. DOHOBBIA pPEXHUM BBINOJHEHUS 3adaHuid. MOHHUTOpPUHT
nporeccoB. [IceBnodaitnoBas cucrema /proc. Curnansl. I[lepexBatr u 006paboTKa CHUTHAJIOB B
KOMaHJHOU o0osouke bash.

2.2 OTIOXEHHOE€ W PEryJsapHOE BBHINIOJHEHHE 3amaHuil. OTI0XKEHHOE BBITOJTHECHUE
3aJaHui: KOMaH bl at, atq. PeryisipHoe BBINIOTHEHNE 3aJaHUIi: TIOJCUCTEMA Cron.

2.3 TexcrtoBble @aitnel u mnortoku. [lepeHanpaBieHre MOTOKOB BBO/a-BbIBOJIA.
Kongeiieps! u punptpsl. Komanna echo. Ilpocmotp ¢aiinos: more, less, cat. Komannel head u
tail. Beipezanue Texcra npu nomouu cut. CpaBHeHue (aiinoB u karamoroB. COpTUpoOBKa sort.

2.4 TlotokoBbie peaakTopbl. [loTOKOBBIN penakTop awk: 1mabaoH, KOMaH b, BCTPOSHHBIE
nepemeHHble. Beruncnenus Ha awk. Hanucanue ckpuntos awk. [Ipenonpenenennsie pyHKuuu
awk. Ilepenaya mepeMeHHBIX U3 KOMaHAHOW 000J0UKH B awk 1 0OpaTHO.

2.5 Pabota c XecTKMMH JAUCKaMH U (DallJIOBBIMH CUCTEMaMH. Y CTpPOWCTBO (hailiIoBoi
cucteMbl. XpaHeHue mHpopmanuu B ¢aiaoBoil cucreme. Mcmonp3oBaHUE KECTKUX CBSI3CH U
CUMBOJIMYECKUX CCBUIOK. PaboTa ¢ KeCTKMMH IuCKaMU U (QailioBeiMH cucteMamu. Vmena
KECTKUX MarHUTHBIX JIUCKOB. MoHTHpOoBaHHe (alaoBbIX cucTeM. Pe3epBHOE KONMHMpOBaHHE.
ApxuBupoBanue Qaitnos. IlpouzBoaurenpHoe KonupoBaHue (ailjoB MpU MOMOIIM YTHIUTHI
rsync.

Pazoen 3. Aomunucmpuposanue cepsepuuix cucmem

3.1. VYmpasnenue mnporpammubeiM oOecnedenueM (I10). Cucrtembl  ympaBieHus
porpaMMHbIM obecriedenreM. 3anaun ynpasieHus [10. Ipouecc ynpaBieHus: nmporpaMMHbBIM
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obecneuenueM. Bapuantel ycranoBku I1O. Cucrembl ympasienus mnakeramu. CTaHaapTHbIE
PacroJIOKEeHUsI YCTAHOBKHU MIPOrpaMM. YTpaBieHHe OUOINOTEKaMHU.

3.2 Cucremnble xypHaibl. [Ipomecc 3arpy3ku W ypoBHHM BHITIONHEHHUS. CHCTEMHBIC
*KypHaisl. [locnenoBaTenbHOCTD Mpoliecca 3arpy3Ku. 3arpy3duk grub. YPOBHU BBITIOJIHEHHS —
craagapt System V. OcTaHOBKa U Tiepe3arpy3ka CUCTEMBI.

3.3 CereBble ciyxO0bl Linux. Ciy:x0b1 cetu. Y nanennsiit joctyn SSH (secure shell —
yIaJeHHOE YIPaBJICHUE OIEPALMOHHOM CHCTEMOM IO 3allUIIEHHOMY KaHaly IOCPEICTBOM
KOMAaHJIHOU 000JIOYKH ).

3.4 Ceressle cpenctBa Linux. Hactpoiika cereBoro unrepgeiica u3 KOMaHAHON CTPOKH.
Hactpoiika mapuipyruzaropa no ymondanuto. [louck u ycrpanenue npo0iieM B paboTe CETH.
YTunuta netstat. CeTeBoil 9KpaH, €ro KOH(PUTYPHPOBAHHE C IOMOIIBIO YTUIUTHI iptables.
AHTHUBUpYCHAs 3allMTA.

OO611ee KOJIMYECTBO pa3aeioB — 3.

4 O0beM yueOHOM TMCHUTITHHBI

B
Buner yue6HOM paboThI 3a4ETHBIX B akanem.
eAMHUTIAX Hacax
OO0uiasi TPy10€eMKOCTh UCHUIJIMHBI 110 Y4€0HOMY ILUIAHY 3 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,42 51
Jlexuuu (JIek) 0,94 17
Jlaboparopusle 3ansTus (J1ab) 0,48 34
CamocrositesbHas padora (CP): 1,58 57
KonrtakTHas camocrositenbHas paboTa 158 0,4
CaMOoCTOSATETFHOE U3YUYEHUE PA3/ICIOB JUCITUTIIHHBI ’ 56,6
Buja koHTpOJISI: 3a4eT ¢ OLCHKOH
. B 3aueTHBIX B actponom.
Bunel yue6HOM paboThI
eAMHUTIAX yacax
OO0u1asi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 81
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,42 38,25
Jlexmmu (JIex 0,94 12,75
Jlaboparopubie 3ansTus (J1ab) 0,48 25,5
CamocrositesbHas padora (CP): 1,58 42,75
KoHTakTHas camocrosiTesnbHas paboTa 1.58 0,3
CaMoCTOsATET HOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI ’ 42.45
Buja koHTpOJIST: 3a4eT ¢ OLEHKOMH
% HJOKYMEHT IIOAIINCAH .
HEKBAJIMOUILIMPOBAHHOU
SJIEKTPOHHOU TTOATNCHIO
@ Bnaneneu: ®unaros Cepreii Hukonaesuu )
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