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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)
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AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpro mpenopaBaHus JUCLUILIMHBL  SBJISETCA OBJIANEHUE CTYyIAEHTaMH
3HAHUAMH, YMEHHSMHM U HaBbIKAMU B OOJIACTH NMPUMEHEHUS METOJOB ONTUMHU3ANH
IUTSL IOAIEPIKKU IPUHSTHS pelIeHU B TPOpeCcCUOHATBHON e TEIbHOCTH.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

1) oBnageHHe OCHOBHBIMHM MOHATHSAMHU TEOPHUHM ONTHUMHU3AIMU: SKCTPEMYM
byHkmH, 1eneBas (QyHKIUSA, pEUICHHE ONTHUMHU3AIMOHHOW 3a/aud, JOIMYCTUMOCTH
penieHus, KJIacChl 3agad M METOJAOB ONTHUMU3ALWHU, JIMHEMHOCTh UM HEIMHEHHOCTD,
JBOWCTBEHHOCTb, HEOOXOAMMBIE U  JOCTarOYHble YCJIOBHS ~ ONTUMAIbHOCTH,
I'PAZMEHT U I€CCUaH, AITOPUTMBbI OIITUMU3ALNY, CXOAUMOCTD AJITOPUTMOB;

2) OBIaJCHHE WACSIMH W METOJaMH TEOPHUU ONTUMHU3ALUU: METOJaMHU
HYJIEBOTO, MIPEBOTO U BTOPTO MOPSAKOB PEIICHUs 337a4 O€3yCIOBHON ONTHMH3AIINH,
CHMILICKC-MeTo1a JlaHIura, CTOXaCTHYECKUX METOJIOB ONTHMU3AIUH;

3) npuobOpereHue ymeHuss GOPMYJIHpPOBAaTh 3a0a4d TMPUHATHS PEIICHUS B
BUJIE ONTUMH3AMOHHBIX  MOJEIeW W yMEHHs TNPUMEHATH  CTaHJIapTHBIC
ONTUMU3AMOHHBIE POLIETYPHI IS PEIICHUS TaKUX 3a]1a4;

4)  ¢dopmupoBaHHE  ONTUMHU3AIMOHHOIO  MBIIUIEHUS U Pa3BUTHE
MareMaru4eckol ¥  aITOPUTMUYECKOW HHTYHLIHMHM TPU H3YYECHHHM PEATbHBIX
CUTYyalHM.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO JIUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM POrpaMMBbl

Kog u HavmeHoBaHve nHavMkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUcCLUMnuHe
OOCTWKEHNS KOMMETEHLN

IIK-11: I'0TOBHOCTH K BHINOJIHEHHIO AHAJIM3A MIPOOJIEMHON CUTyalluU
3aMHTEPEeCOBAHHBIX JIMII

[IK-11.1: Berssnsier
CYLLIECTBEHHBIE SIBJICHMUSI
npoOJIeMHOI cUTyaluu ¢
YCTaHOBKOW IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H MEXIY
SBJICHUSIMU TIPOOJIEMHOM
CUTYalNH

ITIK-11.2: ITpoBoaut
00CcyXaeHIE MOJIETTH
MPOOJIEMHOM CUTYaITHH C
3aUHTEPECOBAHHBIMH JTUIIAMHU




ITK-11.3: Onpenenser
KaTeropuu BaXXHOCTHU MPoOIIeM ¢
UCIIOJIb30BaHUEM OLIEHKH
MOCJIECTBHI U yCTaHABIINBACT
OPUYHMH IpoOsIeM, KOTOpbIe

MOTYT OBITh YCTPAHEHBI 33 CUET
aBTOMAaTU3al1u

IIK-5: Cioco0HOCTH K NPOEKTHPOBAHMIO MPOIPAMMHOI0 o0ecre4eHusi 1 BHECEHHIO B
HEro U3MEeHEHUH € y4eTOM TeXHU4YeCKHX cnenndukanuii u TpedoBaHuii
3aMHTEPECOBAHHBIX CTOPOH

[1K-5.1: 3HaeT npuHLMIIBI
MOCTPOCHUS APXUTEKTYPBI
MIPOTPaMMHOTO 00€CTICUCHUS U
BUJIBI QDXUTEKTYPBI
MIPOTPaMMHOTO 00€CTICUeHUS,
TUIIOBBIE pPELIeHUs, ONOIMOTEeKN
MPOTPaMMHBIX MOJYJIEH,
11a0JIOHBI, KJ1aCChl 00BEKTOB,
HCITOJIb3yEeMBbIE NPHU pa3paboTke
MPOTPAMMHOTO 00eCTICUeHUS

[IK-5.2: YMmeeT ucnonb3oBarb
CYIIECTBYIOIINE THITOBBIE
pELICHUS 1 a0IOHBI
POCKTUPOBAHHUS TIPOIPAMMHOTO
o0ecrieyeHus, IPUMEHSTh
METOJBI M CPEICTBA
IPOEKTUPOBAHHUS TIPOTPAMMHOTO
oOecrnieyeHus, CTpyKTyp
aHHBIX, 0a3

JIAHHBIX, TPOTPAMMHBIX
uHTepdeiicoB

I1K-5.3: Pa3pabarsiBaer,
U3MEHSET U COTJIaCOBBIBACT
APXUTEKTYPY TPOTPaMMHOTO
obecreueHns ¢ CHCTEMHBIM
AHATUTUKOM M apXUTEKTOPOM
IPOTPAMMHOTO 00ECTICUeHUS

[IK-5.4: OcymectBiser
POCKTHPOBAHHUE CTPYKTYP U
0a3 JaHHBIX, a TAKIKE
MIPOTpaMMHBIX HHTEP(DEicoB

1.4 OcobOeHHOCTH peajiM3aluu AUCHUILINHbI
SI3BIK peann3anuu TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyetcs ¢ mpuMmenenueM D0 u JIOT

URL-anpec u Ha3BaHWEe 3JEKTPOHHOTO OOyYaromiero Kypca: AApec dJIEeKTPOHHOTO
obOpazoBarenbHO Kypca: https://e.sfu-kras.ru/course/view.php?1d=9401.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 0,44 (16)
npemnoaaBaTeseM:
3aHATHS JICKHUOHHOTO THUIA 0,22 (8)
MIPAKTHYCCKUE 3aHATHS 0,22 (8)
CamocrosiTesqbHas padora 3,31 (119)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomesxyTounas artecranus | 0,25 (9)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. BBegenue B gucuunanHy. MecTo u poJjib MeTO/10B

1. [lenb u 3ana4n U3y4eHUs JUCLUILINHBL, CTPYKTYpPa U
00BbEeM JUCHIUIUIAHBL, (POPMBI TEKYIIErO U MIPOMEKYTOUHOTO
KOHTpOJIsL. MeCTO M poJIb METOIOB ONITHUMHU3ALUH B
IIPOTPAMMHOM UHXKECHEPUH.

2. OcHOBHBIE I0JIOKEHUS

1. [TocranoBka 3anaun ontuMu3auu. [ToHsTHs
IKCTpEMyMa.

0,5

2. JIvHMM ¥ IOBEPXHOCTHU YpOBHsI. Perenne 3amaq momcka
JKCTpeMyMa rpahuuecKiuM CriocoooMm.

0,5

3. I'panuent, anturpaguent. Marpuua ['ecce u eé
KBasipaTHyHas popma.

0,5

4. CaMoCTOSTENBHOE U3yUEHUE TIPOIIEHHOTO
TEOPETHYECKOTO MaTepraia, peieHue 3a1ad 0 TeMe
pazzena.

3. HeoOxoaumpble U 10CTATOUYHbIE YCJIOBHS IKCTPEMYyMAa




1. Ctparerus v aIrOpUTM pELICHUS 3a/1a4U TTOMCKa
0e3ycnoBHOTO dKCTpeMyMa. HeoOXxoaumble yCIoBHs
3KCTpeMyMa 1-ro u 2-ro nopsijka, JOCTaTOYHbIE YCIOBUS
skcTpeMyMa. Kpurepuu npoBepku ycinoBui sKCTpeMyMa.

0,5

2. IlocTaHoBKa 3a1a4y MOMCKA YCIOBHOTO IKCTPEMYyMa.
OyHuukus Jlarpanka, e€ rpaguent u audepeHnnansl.
Pemenwne 3ama4 ¢ orpaHUYEHUSIMU TUTIA PABEHCTB H
HEPABEHCTB. Y CJIOBHBIN 3KCTPEMYM IPU CMEIIAHHBIX
OTPaHUYCHUSX.

0,5

3. CamocTosITeNIbHOE U3YYEHHE TPOHIEHHOTO
TEOPETHYECKOT0 MaTepraia, peleHue 3a1ad 110 TeMe
pazzena.

20

4. YncjaeHHbIE METOIbI MOMCKA 0€3YCJT0BHOI0 IKCTPEMYMa

1. [TpyHUIMIIBI TOCTPOEHUS YUCICHHBIX METO/I0B IIOUCKA
0€3yCII0BHOTO 3KCTpeMyMa. [ pymimbl METOI0B.

0,5

2. HucneHHble METO/IbI OUCKA 0€3yCI0OBHOTO IKCTPEMyMa
HYJIEBOT'O MOPSAJKA: METOJ pABHOMEPHOI'O ITOMCKA, METO[]
JieNIeHHs] UHTepBajia MOIoJIaM, METOJT 30JI0TOTO CEUYEHUS,
metoa PruOOHAYYH, METO KBaAPaTUYHON HHTEPIOJIALNY,
MeTOJ KOHUrypauuii, MeTo 1eopMHPyEMOTo
MHOTOTPaHHUKA, MeTo]] Po3eHOpOKKa, METOJ CONPSKEHHBIX
HalpaBJICHUN.

3. YucneHHbIe METO/IbI CIIy4allHOTO TTOMCKA 0€3yCIOBHOTO
JKCTpeMyMa: afanTUBHBIA METO/]I CIIy4aifHOTO ITOUCKA,
METO/I CITy4alfHOTO MOUCKA C BO3BPATOM IPU HEYAAYHOM
nIare, MeTOJ ] HaWIydIei mpoobI.




4. YucneHHbIe METOIBI TIOMCKA O€3yCIIOBHOTO IKCTpEMyMa
MEPBOTO MOPSIKA: METOJI TPAMEHTHOIO CITyCKa C
MTOCTOSIHHBIM IIarOM, METOJ] HAMCKOPENIIETO TPaJueHTHOTO
CITyCKa, METOJ TOKOOPAMHATHOTO CITycKa, MeTo [ aycca-
3ennens, meron Pneryepa-Pusca, meton [[3BunoHa-
®neruepa-Ilayassna.

5. UucneHHble METOIbI IOMCKa 0e3yCI0BHOTO IKCTpEMyMa
BTOpOTo nopsaka: meroq Herotona, Meron Herotona-
Padcona, meron MapkBapra.

6. CamocCTOSITENIEHOE U3YUYEHHE TPOHIEHHOTO
TEOPETHYECKOT0 Marepuaina, J0padoTKa U TECTUPOBAHHE
peann30BaHHBIX B JIADOPATOPHBIX padOTaX METO/I0B,
HOATOTOBKA OTYETOB, IIOATOTOBKA K 3aIIUTE JTa00PaTOPHBIX
pador.

23

5. YucjeHHbIE METOIbI MOMCKA YCJIOBHOI0 IKCTPEMYMa

1. [TpyHUIMIIBI TOCTPOEHUS YUCICHHBIX METO/I0B IIOUCKA
YCIOBHOTO SKCTpeMyMa. MeToabl TpadHbIX GYHKIUH.

0,5

2. IlocTaBka 3aqa4y IMHENHOTO IPOrPaMMUPOBAHUSL.
Mertob! penieHus 3a1a4 JUHEHOTO TPOrpaMMHUPOBAHUSI.
Cumnnekc-metoq Jlanuura permeHuss KaHOHM4ECKO! U
OCHOBHOM 3anaun. JIByx(ha3zHbIii cumIiekc-meroa. Pemenne
3a1a4 LEJI0YUCIEHHOTO JUHEHHOTO IPOrPaMMUPOBAHHUS.

0,5

3. Meroabl pemieHus 3a/1a4 HeTUHEHHOTO
IPOTrPAMMHUPOBAHHSL.

0,5

4. CaMOCTOATENIBHOE U3yUeHHE MTPOHIEHHOTO
TEOPETUYECKOI0 MaTepHala, peLCHUE 3a/1a4 110 TeMe
pazznena.

25

6. 3B0.THOIII/IOHHI)Ie METOAbI PCIICHUSA 3a1a4 ONITUMHU3AIUNA




1. l'enernueckuii anroput™m. O6IaCTH MPUMEHEHHUS,
OCHOBHBIC OIIPCACIICHN A, ITIOCTPOCHUEC BHIYHUCIUTCIBHOTO
nporecca.

0,5

2. DBomoIMOHHBIE cTpareruu. O0JacTH MPUMEHEHMS,
OCHOBHBIE ONIPEIENICHNUs, TOCTPOCHNE BEIYUCIUTEIEHOTO
mporecca.

0,5

3. CamocTosITENEHOE N3YYEHHE TPOHJEHHOTO
TEOPETUYECKOI0 MaTepHala, peLCHUE 3a/1a4 110 TeMe
pazznena.

24

7. MHOFOK])I/ITepI/IaJIbHaH ONNTUMMU3ANUA

1. OcHoBHble onpeneneHus. [IpuHIMI ONTUMATBHOCTH 11O
[TapeTo.

0,5

2. Knaccuueckue MCTOABI pEIICHUSA MHOTOKPUTCPUAIIBHBIX
3a1a4 OIITUMU3aluu.

0,5

3. DBOJIIOLMOHHBIE AITOPUTMbI PELIECHUS 3334
MHOTOKpUTEpUATbHON onTuMu3auu: Metosibl VEGA,
NPGA, MPGA, FFGA, SPEA.

0,5

4. CamocCTOsTEIbHOE U3yUEHUE TPOIIEHHOTO
TEOPETUYECKOTr0 MaTepHana, peleHne 3a1a4 1o TeMe
pazznena.

24

5. DK3aMeH no JUCHHIIINHE MeToapl ONTUMH3AUN

Bcero

13

119

19




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

[TanTteneeB A.B., JletoBa T.A. MeToasl onTUMU3ALNY B IPUMEPAX U 3a/1a4aX:
y4e0. mocodue ajisg CTyJACHTOB BBICIINX TeXH. yueO. 3aBeeHnii(MocKkBa:
Bricmas mkona).

I'mankoB JI. A. I'enernueckue anroputmbl(MockBa: M3narensckas ¢upma
"®uzuko-maremaruueckas auteparypa’ (DU3MATIINT)).

AttetkoB A. B., 3apyoun B. C., Kanaraukos A. H. MeToasl onTuMu3aium:
yueOHoe nmocobue /Uit CTyICHTOB BhICIIUX YueOHbIX 3aBeneHuii(MockBa:
PUOD).

[To6enam I1. H., Cemenkun E. C. Moaenu onTUMaibHOTO YIIPaBICHUS U
ONEPALMOHHOTO UCYUCIICHUS ISl MHOTOKPUTEPUATIBHOTO aHAITN3a
skoHOMUYeckux cuctem: MmoHorpadusi(KpacHosipck: COY).

I'onuapoB B.A. MeTopl onTuMu3aiiiy: yaeoHoe mocoodue.; gomyiieHo YMO
JUTS CTYJICHTOB BBICIINX yueOHbIX 3aBeneHuii(M.: FOpaiir).

Kypeituuk B. M., Kypeituuk B. B., I'lmagkos JI. A., Pogzun C. 1. OcHOBBI
TEOPHUH SBOJIIOLIMOHHBIX BhIunciaeHuid: Monorpagpusi(Pocros-na-Jlony:
NznarensctBo FOxHOTO (henepanbHoro yuusepcurera (FODY)).

CemenkuH E. C., Cemenkuna O. 3., Autamomkut A. H., Tepckos B. A.,
TeiHuenko B. B. Metobsl onTuMu3auu: 31eKTPOH. y4e.-MEeTO/I. KOMILIEKC
nucuurinabl(KpacHosipek: UTIK COY).

Py6an A.U. Metoasl onTuMu3aiuu: yueoHoe nocodue [aJist OakanaBpoB U
MaructpoB Harp. 220100 «CucremHslii aHanu3 U yrpasieHue», 230100
«udopmarnka u BeIUCIUTEIbHAT TeXHUKAY, 230400 «HbDOpMaoHHbIC

cucTeMsl U TexHoaorun», 231000 «ITporpammHas nHKEHEPUSD |
(Kpacnosipck: CDY).

4.2 JInnieH3UOHHOEe U CBOOOJHO PACHpPOCTPaHsieMoOe MPOrpamMMHoOe

obecrnieyeHne, B TOM YHCJIe 0T€4eCTBEHHOI 0 MPON3BOACTBA (IPOrpaMMHOe
obecrneyeHne, HA KOTOPOEe YHMBEPCUTET MMeeT JIMIEH3HI0, 2 TAKKe CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIeueHue):

l.

Microsoft Visual Studio, PTC MathCAD, Microsoft Office Professional Plus

4.3 NUutepHeT-pecypchl, BKJIWYAsA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

Hayunas snextponnas Oubnmoreka: http://elibrary.ru/

Poccutickas rocynapctBenHas oubdauoteka: http://rsl.ru/

3. Poccwuiickas HanmoHanbHas 6ubnmoTeka: http://nlr.ru/

S @oHa OLEHOYHBIX CPEeICTB

OneHovHbIE CPeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpaMMam
TVCIIUATUTHH.

6 MartepuajbHO-TeXHHYECKasi 0a3a, He0OX0AMMAsS /IJIsl OCYLIEeCTBJIECHMSI

00pa30BaTeJbHOI0 NMpPoIecca Mo JUCHUILINHE (MOLYJII0)

10



Y4eOHbIe ayqUTOpUM JUIS TIPOBEICHUS JICKIMOHHBIX M MPAKTUYCCKUX
3aHSTUH, TPYNTIOBBIX W WHIAUBUAYAIbHBIX KOHCYJbTAIMA, TEKYIIErO0 KOHTPOJIS
U TPOMEKYTOYHOH arTeCTallid, COACpIKAIIUE CIEIUATU3UPOBAHHYIO MEOECIIb,
KOMIIBIOTEPHI C TIOJKIIOYCHHEM K ceTh MHTepHeT (HeorpaHUYeHHBIA JOCTYII) U
o0ecreyeHreM JIOCTyIla K CUCTeMEe BUPTYAIbHBIX MAIlWH; JEMOHCTPAIMOHHOE
000pyTOBaHUE(MHTEPAKTUBHASA JIOCKAa OOpAaTHOM TPOEKIUH, MPOEKTOP, OSKpaH
JUISL IPOEKTOpa), MapKepHasi JTIOCKa, JOocTyn K OecmpoBoaHoit cetu WI-FI, a
TaKke TIOMEIICHUE ISl CAMOCTOSTEIBHON paboOThl OCHAICHHOE KOMITBIOTEPaMHU C
MOJIKJIFOYeHHEeM K ceTu VHTepHeT (HeorpaHMYEHHBIN TOCTYIT)  00ecTieueHueM
JIOCTYTIa B AJIEKTPOHHYIO HH(OpMAIIMOHHO-00pazoBarebHyo cpeny COY.

11
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