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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
dbopMupoBaHUe y OYAYIIMX MAaruCTPOB CIIOCOOHOCTHU OCYIIECTBISITh KPUTUICCKHIIM aHATHM3 TPOOIEMHBIX
CUTYaIlMil HA OCHOBE CHCTEMHOTO MTOAX0/a, BRIpadaThIBaTh CTPATETHIO JIEHCTBUMA
(dhopMHUpOBaHKHE CIIOCOOHOCTH K BBISBIICHHIO COCTABIISIIONTUX MPOOJIEMHOM CHUTYAIlUH M CBSI3CH MEXKIY

HHUMU,

OCBOEHHE METOJIOB KPUTHUYECKOIO aHalu3a MPH UCCIECJOBAHUM CUCTEM W BhIOOpa METOAOB aHAIIN3a,
aJIeKBaTHBIX MPOOJIEMHON CUTYAallUH;

MOJTy4YEHUE HABBIKOB pa3paboTKu U 000CHOBAHUE IIaHA IEHCTBUH MO PELICHUIO MPOOIEMHON CUTYAIIHH;

NOJy4eHHE 3HAHWKA O MPUMEHEHHIO CIOCO0OB OOOCHOBaHMS peUIeHUs (MHIYKUHWSA, NEAYKLUS, IO
aHaJIOTUN) MPOOJIEMHOM CUTYallMU U3YYEHUE PUHILIUIIOB TEOPUH CUCTEM;

OBJIa/ICHUE CITOCOOAMU KITACCU(DUKAIIIH CUCTEM;

pa3BUTHE HABBIKOB CHCTEMHOTO MOJICTUPOBAHUS;

MO3HAHUE CTIOCOOOB MPUHATHS PEIICHUN B CIIOKHBIX CUCTEMAaX.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMS] MO JMCHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3yiabTaThl O0yYEHHS 10

KOMIIETEHIIH MHMKATOpa JTOCTHKEHUS JUCLUILINHE, 00eCTIeYnBaIOIIUE TIOCTHKEHNE
KOMIIETEHIIH IUTaHUPYEMBbIX pe3ynbraToB ocBoeHust OITOIT
YK-1 Croco6en|YK-1.1 OcymecTBisieT TOUCK|3HAET
OCYILLIECTBIATh KPUTUYECKHH [MH)OPMAIIMOHHBIX PECYpcOB (B[- MpUHLMIBI IOMCKA M  MaTeMaTH4eCKOi
aHaIu3 IpOoOJIEMHBIX[TOM 4HKcie B LUPPOBOH cperne),|00paboTKu aHHBIX,
CUTyauun Ha ocHOBe|cOop 1 00paboTKy MH(GOPMALMU|IPUHLIMIIEI ~ TE€HEpaluu  PErnpe3eHTaTUBHON
CUCTEMHOT'O M10/1X0/1a,|0 MPOOJIEMHON CUTYalluU BbIOOPOYHON COBOKYITHOCTH;
BbIpabaThIBaTh  CTPATErHIO - TEOPETHYECKHUE OCHOBBI MaTeMaTHYeCKOH
NENCTBUN 00pabOTKHU TaHHBIX
ymeeT
- OCYILLECTBIISITh T€HEPALUIO PEIPE3CHTATUBHON
BBIOOPKHU B COOTBETCTBUHU C 33/1aHUEM;
- 000CHOBBIBaTh HEOOXOAUMBIN 00bEM BEIOOPKH
JUISL UCCIIEZIOBAHUS;
- TPOBOAUTH CTATUCTHYECKYIO 00pabOTKy
JTAaHHBIX TPOBOAMMOIO HCCIIEI0OBAHUS.
BJajeeT
- MaTeMaTHUYecKUMU MEeTOoAaMHU oO0paboOTKu
JAHHBIX
YK-1 Cnocoben|YK-1.2  TlpoBoguT  oOIlEeHKY[3HAeT
OCYILIECTBIATh KPUTUYECKUH[MHDOpPMAIIMM O TMPOOJIEMHOMN (- TEOPETHYECKHE OCHOBBI TEOPUH IPOBEPKH
aHaJIn3 MpOOJIEMHBIX|CUTyallUM  HAa  COOTBETCTBUE|CTATUCTHUECKUX FHIIOTE3;
CUTyalnun Ha OCHOBe|TpeOOoBaHUSIM OOBEKTUBHOCTU H|yMeeT
CHUCTEMHOTO M0JIX0/1a,| JOCTOBEPHOCTH - (hopMyIIHpPOBATh CTATUCTUYECKUE TUIIOTE3bI;
BbIpabaThIBaTh  CTPATETHIO - OCYWIECTBIISAITH  MPOLENYpPY  HPOBEPKHU
NEUCTBUM CTAaTUCTUYECKUX TUIOTE3;
BJajeeT

MpoIeaypaMu TPOBEPKH CTATUCTHYECKHUX
TUIIOTE3




YK-1 Crnocoben|YK-1.3 OcymecTBisieT|3HaeT
OCYILECTBIIATh KPUTHUECKUM |IEKOMITO3ULINIO poOJIEMHOM |- CIOCOOBI JEKOMITO3HMIIMM CHUCTEM (armapar
aHaIu3 MPOOJIEMHBIX [CUTyaIlH KaK CUCTEMBI 3HAKOBBIX AUarpaMM M mpoyee);
CUTYyalHi Ha OCHOBE - MaTeMaTH4YeCKHe€  METOJbl  BBISBIICHUS
CHUCTEMHOTO MoJAX0/1a, 3aKOHOMEPHOCTeH  (DYHKIMOHUpPOBAHUS |
BBIPa0ATHIBATh  CTPATETHIO pPa3BUTHS CUCTEM;
JIeNCTBUI - MaTeMaTH4YEeCKHE MOJCIHN OMNMCAHUS CUCTEM
JUI1  MX aHaiM3a W IPOTHO3UPOBAHUS
MOBEJICHUS, CTPATETMYECKOT0 TIJITAaHUPOBAHMUS;
yMeeT
- BBIBJITH CHCTEMOOOpa3yromiue ¢GakTophl,
XapakTEPU3YIOIINE CTPOCHUE M TMOBEICHHE
CHUCTEMBI,
BJIA/IeeT
- cnoco0aMu  BBISBICHUS  COCTaBIISIOIIMX
MPOOJIEMHON CUTYAIMH U CBSI3EH MEKTy HUMHU C
MCII0JIb30BAaHUEM MaTEMAaTHUYECKOIO armapara:
OaJIaHCOBBIX MOJIENEH, MOJeIeH CUCTEMHOM
JTIMHAMUKH, PErPECCUOHHBIX MOJIeTeH
YK-1 CrnocobeHn|YK-1.4 BeisiBiisier 21eMeHT(b1) U|3HAET
OCYIIECTBJIATh KPUTHYECCKUH [CBA3b(H), CO3JAI0NINe|- OCHOBHBIE MATEMAaTHYCCKHUE MOJACIH JJIs
aHaIU3 IPOOJIEMHBIX [[IPOOIEMHYIO CUTYAITHIO BBISIBJICHUS DJIEMEHTOB M CBSI3€H B CHUCTeMax,
CUTYyalui Ha OCHOBE CO3JAIOMIMX  MPOOJIEMHYIO  CHUTYaIllMl0 ¢
CHCTEMHOTO MoJAX0/1a, MCIIOJIb30BAHUEM MaTEMAaTHYECKOIO alapara:
BBIPa0aThIBATh  CTPATETHIO 0aJIaHCOBBIX MOJICIICH,
JIeicTBUI MOJICICH CUCTEMHOM JUHAMHUKHU,

PErpeCCUOHHBIX MOI[GJ'IGﬁ;

- MAaTrcMaTU4YCCKUEC OCHOBBI
MOACIINPOBAHUA,

- OCHOBBI MaTEMaTUYCCKOTO MOACIUPOBAHUA C
HUCITIOJIB30BaAHNEM UMHUTAIITMOHHBIX MOI[CJ'ICI\/'I;

HUMHUTAIIMOHHOI'O

ymeeT

- BBISIBJISITH 3JIEMEHT(bI) U CBSI3b(M), CO3/Aa0IINE
npoOJeMHYI0  CHUTyalldil0  C  IOMOILBIO
UMHUTAIMOHHOT'O MOACIIMPOBAHU A,

BJajeeT

- IpUEMaMy UMUTALIMOHHOTO MOJICIINPOBAHNS;
- METOJaMU MAaTeMaTU4YeCKOro aHaiu3a s
MHTEpIPETALMU PE3YNbTATOB MMHUTALMOHHOIO
MOJEIIUPOBAHUSA.




YVK-1 Crocoben
OCYIIECTBIIATh KPUTHUCCKHIA

VK-1.5 ®opmynupyer 3amauy
(n) TUTST paspemeHus

3HaeT
OCHOBHBIC MATEMATUYCCKUE MOACIN A

aHaJIn3 MPOOJIEMHBIX [TPOOIEMHON CUTYalluu ONMCAHUS CUCTEM;
CUTYyaIuit Ha OCHOBE - OCHOBHBIE  MaTeMaTH4YEeCKHEe  METOJbI
CUCTEMHOT'O M0/IX0/12, ONTUMHU3ALINY;
BbIpa0aThIBATh  CTPATETHIO - OCHOBHBIE MaTeMaTUYECKHUE MOJIEIIN PUHATHUS
JNENUCTBUN pelIeHud W DKCIEPTHOIO  OLICHUBAHUS
CLICHapUEB Pa3BUTHS;
- MaTeMaTHYeCKhe OCHOBbI HMHUTAIMOHHOTO
MOJIEJTUPOBAHUS CUCTEM;
yMmeet
- (dopMaTM30BBIBaTh YCIOBHE 3a7auydl U
dbopmynupoBath eé MaTeMaTUYECKYIO
IIOCTaHOBKY;
- CTPOUTH UMUTAIIIOHHYIO MOJIEIIb;
BJaJeeT
- crocobamMu MareMaTH4ecKkon (opMaan3anuu
yCIIOBUS IPEAMETHOM 3a/1auH;
- MOAXOJaMU K BBIOOPY WIIHM TOCTPOSHHUIO
MMUTAILMOHHON MOJIETN CUCTEMBbI
YK-1 Cnocoben|YK-1.6 Ocy1iecTBisieT|3HaeT
OCYILECTBIATh KpUTHYEeCKuli|uaeHTuukanuo 3anad(u) HU|- crnocoObl HUACHTHUPHUKAIMN MaTeMaTHYeCKON
aHaIn3 POOJIEMHBIX [BBIOOD crioco0a ux (ee) pelieHus |3a1auu;
CUTYyaIui Ha OCHOBE - crnocoObl BpIOOpAa MAaTEMaTHYECKOTO0 METOoJa
CUCTEMHOT'O oJxoa, pelieHus;
BBIpa0aThIBATh  CTPATETHIO yMmeet
NENCTBUN - OCYILIECTBIIATH UICHTU(HUKAIHIO
MaTeMaTHUYeCKOM  3aJayd  JJig  peHICHUS
MPUKIaAHON 3a4a4H;
- 00OCHOBBIBaTH BBIOOP MaTEMaTUYECKOIO
METO/Ia peIIeHuUs 115 IPUKJIaIHOM 3a/1auH;
BJaJeeT
- cmoco0aMH  pEIIeHUs  MaTeMaTUYeCKOu

3a7auu, (hopManusyromen NpukiIagHyo 3aaaqy,
C TIOMOIIbIO BBIOPaHHBIX MaTEMaTUYECKUX
METOJI0B

3. Yka3anue MecTa AUCUMILIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl
Jannas aucuuruinHa (MOAynb) BkiodeHa B biok «Jucuumnuuel, moaynmu» b1.0.01 ocHoBHOIA
npodeccuoHaibHON oOpazoBarenbHON mporpaMmbl 08.04.01 CTpoWTENbCTBO M OTHOCUTCS K 00s3aTE€IbHOMN

qacTu yqe6H0ro Ij1aHa.

3HaHHE Kypca MaTeMaTHKH B paMKax IporpaMMbl OakaiaBpuara

No

/o

[Tocnenyromme TUCIUTIITAHBI

KO,I[ 1 HAUMCHOBAHUC MHIUKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH




KB (PUKAITMOHHOH paboThI

HO,I[FOTOBKa K IOponecaype 3aluTbl M 3alllydTa BBIHYCKHOﬁ

VK-1.1, VK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, VK-2.1, VYK-2.2,
VYK-2.3, VK-2.4, VK-2.5, VK-3.1,
VK-3.2, VK-3.3, VK-34, VYK-41,
YK-4.2, VK-43, VK-44, VK-5.1,
VK-5.2, VYK-5.3, VK-6.1, VYK-6.2,

VYK-6.3, OIIK-1.1, OIIK-1.2, OIIK-
1.3, OIIK-1.4, OIIK-2.1, OIIK-2.2,
OIIK-2.3, OIIK-3.1, OIIK-3.2, OIIK-
3.3, OIIK-3.4, OIIK-3.5, OIIK-4.1,
OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-
5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4,
OIIK-5.5, OIIK-5.6, OIIK-5.7, OIIK-
6.1, OIIK-6.2, OIIK-6.3, OIIK-6.4,
OIIK-6.5, OIIK-6.6, OIIK-6.7, OIIK-

7.1, OIK-7.2, OIK-7.3, OIIK-7.4,
OIIK-7.5, OTIK-7.6, TIK-1.1, TIK-1.2,
MK-1.3, TK-1.4, TIK-2.1, TIK-2.2,
MK-2.3, T[K-2.4, TIK-2.5, TIK-2.6,
MK-2.7, TIK-2.8, TIK-3.1, TIK-3.2,
MK-3.3, TK-3.4, TIK-3.5, TIK-3.6,
MK-3.7, TIK-4.1, TIK-4.2, TIK-4.3,
MK-5.1, TK-5.2, TIK-5.3, TIK-5.4,
[K-5.5, TK-5.6, IIK-5.7, TIK-5.8,

TK-5.9, TIK-5.10, TIK-5.11, TIK-5.12,
TK-5.13, TMK-6.1, TIK-6.2, IK-6.3,
TK-6.4, TIK-6.5, TIK-6.6, TTK(LT)-1.1,
MK(ID)-1.2, TK(D)-1.3, TIK(L)-1.4,

TIYXC XX\ A4 I

4. O0bem IMCUMIUIMHBI (MOAYJISA) B 3a4eTHBIX €IMHHIAX C YKa3aHHEeM KOJIMYeCTBa aKaJeMHYeCKHX
4acoB, BbIJICJCHHBIX HA KOHTAKTHYH pa0doTy 00y4Yalommuxcsi ¢ mpemnojasarteneM (M0 BHIAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSITEIbHYIO PA00Ty 00y4YaKOIIUXCS

Kypc
W3 Hux yacel Ha
Bun yueOHolt paboThl Beero MIPAKTUUYECKYIO
Hacos TIOATOTOBKY 1
KonTakTHas padoTa 8 8
Jlextmonnbie 3ausaTus (JIek) 4 0 4
[paxTuueckue 3ausatus (Ip) 4 0 4
HNuas koHTaKTHasA padoTa, B TOM YHCJIe:
KOHCYJIBTAIINH 110 KypCOBO# paboTe (IPOEKTY),
KOHTpoJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaIluio (cada 3a4era,
3ayeTa ¢ OICHKOH; 3aIIUTa KypCOBOW paOOThI
(mpoexTa); caada KOHTpOJbHBIX padoT (PTP))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KOHCYIBTAITUS TIEPE PK3aMEHOM U Cada dK3aMeHa)
Yacpl HAa KOHTPOJIb 4 4
CamocrositennpHas pa6ota (CP) 96 96
O0masi TPy10eMKOCTh IUCHUILIUHBI (MOIYJISA)
yacpl:| 108 108
3a4YeTHbIe eAUHHNIbI: 3 3




5. Copep:xxaHue IMCHUIUVIMHBI (MOXYJsl), CTPYKTYPHUPOBaHHOe MO pa3gejaM (TeMaM) ¢ yKa3aHUeM
OTBEJIECHHOT0 HA HUX KOJIMYECTBA aKA/IeMUYECKUX YACOB U BU0B Y4eOHBIX 3aHATHIT
5.1. TemaTnueckuit iaH IUCHMUILUIUHBI (MOJTYJIS)
KonTakTHast padoTa (110 yueOHBIM
3aHATHM), 9ac. Kon
UHIUKATOP
a
Ne Pasnensl IUCHUTUTUHEL é JICKIHH I3 JP CP Beero, JIOCTUKEHU
4 gac. g
sownerem
BCCIro YECKYHO BCCro YECKYHO BCECTro YECKYIO %058
oaro- noaro- oaro-
TOBKY TOBKY TOBKY
1. |l pa3nen. MaTemaTuueckue
MOJICTIU CUCTEM
VK-1.1,
OcCHOBHEBIE MTOJIOKEHUS VYK-1.2,
CHUCTEMHOTI'O aHaiImu3a. YK-1.3,
11 Maremarnueckue MOJEIIH 1 2 1,25 24 | 27,25 VYK-1.4,
CHUCTEM VK-1.6,
YK-1.5
2. |2 pa3znen. Marematuueckue
METO/IbI PUHSTHUS PEIICHHIA
VK-1.1,
VK-1.2,
MHOTOKpHUTEPHATEHBIE METO/IBI VK-13
2.1. lontumuzanuu s npuHsaTaa| 1| 0,5 0,5 12 13 VK-1 4’
penreHui VK-15.
YK-1.6
VK-1.1,
VK-1.2,
29, MaremMaTH4uecKue § METOB| 4 0.5 0,75 10 | 11,25 VK-1.3,
MIPUHATHSL pEIICHUN YK-1.4,
VK-1.5,
YK-1.6
VK-1.1,
VK-1.2,
23 NmuTanmonnoe MOJIepOBatHE| 4 0.5 10 | 105 YK-1.3,
JUTSI IPUHSITHS PEeLLIEHUI YK-1.4,
VK-1.5,
YK-1.6
3. |3 pazmen. Meroast
ONTHMHU3AINH B YIIPABICHUN
cHUCTeMaMu
VK-1.1,
MeToanl OIITHMU3AIIHH. VK-1.2,
31 [IpuMepsl moncka ONTUMAaIIBHBIX 1105 0.5 20 21 YK-1.3,
PEKUMOB  (DYHKIIMOHUPOBAHUS YK-1.4,
CHUCTEM YK-1.5,
YK-1.6




YK-1.2,
NmuTaninoHHOE MOACIHPOBAHUS VYK-1.3,
IIPOLIECCOB JUIs IIOUCKA YK-1.4,
3.2. 1105 0,5 20 21
ONITUMAIIBHBIX PEKUMOB pabOThI VK-1.5,
CHUCTEMBEI YK-1.1,
YK-1.6
4. |4 paznen. Kontpomas
YK-1.1,
YK-1.2,
YK-1.3
4.1. |3auer 1 4 "~
VK-1.4,
YK-1.5,
YK-1.6
5.1. Jlexkuuu
No | HaumenoBanue paszzaena o
. HaumenoBanue u kpaTkoe coJep:kaHue JIEKIUi
pasn Y TEMBI JICKITUI
OcHOBHbBIE MOJOXKEHUSI CHCTEMHOTO aHANIu3a U TEOPUH NMPUHATHS pEIIeHUN
OCHOBHBIE TTOHITHSI CHCTEMHOTO aHAJIN3a
OcHOBHBIE TIOJIOKEHUS
[Ipumepsl cucTeM B TEXHUKE U YKOHOMUKE
CUCTEMHOT'0 aHaJIK3a.
1 Maremaruueckoe MOACIMPOBAHUE MTPU U3YUCHUH CUCTEM
MaremaTuueckue N
Bunbel MaTemMaTHUEeCKHX MOJIENEH CUCTEM
MOJIETI CUCTEM .
Hcnonbs3oBanne TeOpUH MPUHSTHS PEIICHUN B CHCTEMHOM aHAJIN3e
banancoBbie Monenu B cucteMHOM aHanuse. [Ipumenenue OamaHCOBOM
Mojenu JIeonTeeBa
HcTopus co3nanus 6aiaHCOBBIX MOJIEINIEH.
Tabnuia MexxoTpaciieBoro 0ajgaHca v €€ CTPYKTypa.
OcHoBHbIe 0aJTaHCOBBIE COOTHOIICHHUS.
OcCHOBHBIE TIOJIOKEHUS
TexHomornuecKast MaTpUIla U €€ MPOTYKTUBHOCTbD.
CUCTEMHOTO aHaJIMN3a.
1 Marpuua noyiHbIX 3aTpar.
MaremaTnueckue
Mogens JleonThEBA.
MOJEIIA CUCTEM
OcCHOBHBIE THUIIBI 33/1a4, PEIIAEMBIX C TOMOIIbIO Mojenu JleoHTheBa.
banancoBbie momenu B cucteMHOM aHanu3e. [IpuMeHnenune OanaHCOBOM
Mozenu JIeonTheBa /il pelieHus: MpakTUYECKHUX 3a/1ad.
Hcnonp3oBanre KOMIBIOTEPHBIX TEXHOJIOTHI MPU TPUMEHEHUU B CUCTEMHOM
aHayin3e 0aJaHCOBBIX MOJENeH
Mopenu cucTeMHON JUHAMUKH
Hcrtopus cozpanust MOeNIe CUCTEMHON THHAMUKHU.
[IpuHUuMIB cO3aaHUs MOJIENIEN CUCTEMHON JUHAMUKH
OCHOBHBIE 2JIEMEHTHI MOJIETTH CUCTEMHOMN JTUHAMUKH.
oOpaTHbIE CBSI3U B MOJIEJISIX CUCTEMHOW JTUHAMHUKU
N3BecTHBIE MOAENM CUCTEMHON AWHAMHKUA B Tpyaax doppecrtepa: MOIEb
NpeANPUITHS, MOJIETb TOPOJA, MOJIETb PA3BUTHS LIMBUIN3ALIUH.
Ocnosnble n010keHus |CucreMsl 1uddepeHnnanbHbIX ypaBHEHHS TIEPBOTO MOPSAAKA ¢ HAUaIbHBEIMU
1 CUCTEMHOT'O aHAJIM3a. |yCJIOBUSIMA KaK OCHOBa MAaTE€MaTUYECKOro MpPEACTAaBICHUS MoJeei
MareMaTuuecKkue CUCTEMHON TUHAMUKH.
MOJIECIr CUCTEM [lepexon k TUCKpeTHOU hopMe MOJIEIH.
[IporHO3WpoBaHUE CIIEHApUEB pPa3BUTHS CHUCTEMa OCHOBE MOJENIEH
CUCTEMHOM TMHAMUKH.
CranmoHapHbIe(yCTaHOBUBIIINECS ) COCTOSTHHS.
JluneliHple W HENMHEHHBIE CHUCTEMBbI, JMHEApU3alus B OKPECTHOCTH
CTallMOHAPHOU TOYKH.
Bo3moxkHOCT  HcCclieoBaHUS ~ MOJENEH  CUCTEeMHOW JWHAMHKMA  Ha
YCTOWYHBOCTE.




Hcnonb30BaHne KOMIIBIOTEPHBIX TEXHOJOTMM AJI1  MPOTHO3MPOBAHUS
CLICHAPUEB PA3BUTHUS CUCTEM HA OCHOBE MOJEIICH CUCTEMHON JUHAMMKHU.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaI13a.
MaremaTrudeckue
MOJIENIH CHCTEM

IlocTpoeHne perpeccuoHHBIX MOAENEN [UIsl aHalIu3a U IMPOTHO3MPOBAHUS B
CUCTEMHOM aHaJN3e

IlonsTHe perpeccun

[TocTpoenue Mozienu perpecCHOHHON 3aBUCUMOCTH Ha OCHOBE BBIOOPOUYHBIX
JTAaHHBIX

[TapHast 1 MHOKECTBEHHAsI pErpeccuu

OnpeneneHre OILEGHOK MapaMETPOB BBIOOPOYHOTO YpaBHEHHS JUHEHHOU
MapHOM perpeccuy ¢ MOMOIIbI METO/1a HAMMEHBIINX KBAJAPAaTOB

Onenka KkayecTBa NOCTPOECHHON MOJIEH JJMHEHHON TapHOM perpeccuu
O1LieHKa TECHOTHI JIMHEUHOMN CBSI3U

IIpoBepka 3HAYMMOCTM YpPaBHEHMs JIMHEWHONM IIAPHOW pETPeccCUu U
rapaMeTpoOB YpaBHEHUS

TpebGoBanus K CTaTUCTHYECKUM
COCTOATEILHOCTD, 3P (HEKTUBHOCTD.
Teopema ['aycca-MapkoBa
[Ipeanoceuikyu MeToia HAMMEHBIINX KBAPAaTOB

Henunelinasa perpeccus. Ilpuem JMHeapu3anuu HEIMHEWHBIX MOJEIEH
OIIpe/ICJICHHBIX TUIIOB JJIs1 YIIPOLLEHUS PacUETOB.

O160p (pakTOPOB B MOAEISAX MHOKECTBEHHOM JIMHEHHOM perpeccuu
[TocTpoenue perpeccuoOHHBIX MOAENEeH JUIsl aHaiu3a U IMPOTHO3UPOBAHUS B
CUCTEMHOM aHaJIMn3e

KoMmiploTepHble TEXHOJOTUU JUIsl [IOCTPOEHMSI M aHAJIU3a PErpecCUOHHBIX
MOJIEICH.

OLCHKaM: HCCMCIUICHHOCTD,

MHorokputepuaibHbIe
METO/]Ibl ONTUMHU3ALUU
JUISL IPUHATHS peIIeHUH

MHoOrokpurepuagbHble METOAbI ONTUMHU3ALUY JJI IPUHATUS PELICHUI
IlocraHoBKa 3a1a4 MHOIOKPUTEPUAILHON ONTUMH3ALNH.
IIpuMmepsl 3amad  CUCTEMHOIO  aHalIW3a, M[PUBOJAIIME K
MHOT'OKPUTEPUAIBHON ONTUMU3ALINH.

MeTtoasl MHOTOKPUTEPUAIBHON ONTUMH3ALUH.

IIpuMeHeHre MHOTOKPUTEPUAIBHBIX METOJOB ONTUMHU3ALMM Ul IPUHATHUS
peleHuit

Hcnonp30BaHre KOMIIBIOTEPHBIX TEXHOJOTHH U peanu3alid METOOB
MHOTOKPUTEPHAIILHON ONITUMHU3aLAH

3agadyamM

MaremaTtuueckue
MCTOJbI MPUHATHA
peLeHnit

MatemaTuueckne METOAbl PUHSATHSI PEILICHNUN

OO01as XapakTepuCTUKa MaTEMaTHYECKUX METOJIOB MPUHATHUS PELICHUH
OKcCIepTHBIE METO/IBI U X IPUMEHEHHE TP IPUHATHH PELICHUN
Matemaruueckoe 0OOCHOBaHHME COIVIACOBAHHOCTM MHEHUN O3KCIEpPTOB,
IIPOBEPKA  CTaTUCTUYECKMX  TUIOTE3 Ui TNPOBEPKHM  3HAYUMOCTHU
K03 dULIMEeHTa paHTOBOM KOppENLnun

Mertoa aHanmu3a uepapxuii-o0J1acTb MPUMEHEHHUS B CUCTEMHOM aHAJIM3€e IpU
NPUHATHUM  pPELIEHWH,  omnMcaHue  OOIIero  auropuTMa,  OLEHKa
COIIACOBAaHHOCTH ITOCTPOEHHOMN HEpapXuH.

OneHka cueHapyueB pa3BUTHSI CUCTEMBI MPU MPUHITHH PELICHUN C MTOMOLIBIO
JIepEBA PEILICHUI

KoMmmbroTepHble TEXHOJNOTUHU [UIsl peaju3allid MaTeMaTH4YeCKHX METOJ0B
IIPUHSTHSI pEIICHUN.

MeToabI OIITUMHU3AIIHH.
IIpumepsl nmoucka
ONTUMAJIBHBIX PEKUMOB
(G YHKITMOHUPOBAHUS
CUCTEM

Matematuueckue MOJETM  TOCTPOCHUS  KpuTepueB  3PPEeKTUBHOCTH
(GyHKIMOHMPOBaHUS cUCTeM. Mertoabl onTuMu3anuu. I[Ipumepsl Moucka
ONTUMAJIBHBIX PEXUMOB (DYHKIIMOHUPOBAHUS CUCTEM.

[Tponiecc BbIOOpa Kputepus >PGHEKTHBHOCTH B KOHTEKCTE OCHOBHOM €N
HCCIIEIOBaHMS CUCTEMBI

TpeboBanust k kpuTepHio 3P PEeKTUBHOCTH

MaremaTHueckoe BblpakxeHue kputepus 3pPpekTuBHOCTH




ITocraHOBKa 1 aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONITUMM3AlIMOHHBIX 3a7a4
[Tpumepsl 33129 TUHEWHOTO U HEJIMHEWHOTO TTPOTrPaMMHUPOBAaHUS (MMEETCS B
BUAY ONTUMH3AIMM): 3a7aya 00 ONTHUMaJbHOW MPOU3BOJICTBEHHOM
nmporpaMme, TpaHCIOPTHAs 3ajaya, 3ajJada O Ha3HAueHUsX, 3ajada JApoOHO
-IMHEHOr0 IPOrpaMMHUpPOBaHUSA, 3aJaya YIpPaBJIEHUS 3alacaMu IIpU
JETEPMUHUPOBAHHOM CHPOCE.

['paduueckuii MeTon pemieHus 3aaad  JHUHEWHOTO MPOTPaMMUPOBAHUS.
AJNTOPUTM CUMILIIEKC-METO/A.
Komnbrorepnas peanuzanus
IPOrpaMMHUPOBAHHUS U

aHaJIN3 MOJIYYEHHOT'O PEIEHUS.
MeTtonpl pelieHue 3a1ad HEIMHEWHOIo NMpPOrpaMMHUpPOBAHHUS B CUCTEMHOM
aHajause.

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJOIMM JJIs MOHUCKA ONTHUMAaJIbHBIX
PEKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.

peicHusA 3aJa4dn JIMHEIHOTO

Mutanmonnoe
MOJETUPOBAHUS
MPOIECCOB JIJIs TOMCKA
ONTUMAJIBHBIX PEKUMOB
pabOTHI CUCTEMBI

MaremaTnyeckue OCHOBbI UIMUTALIMOHHOTIO MOJIEIIMPOBAHMS CHCTEM
CyTb MMUTALIHOHHOTO MOJIETTUPOBAHUSI.

Meton Monte-Kapio.

Teopust OLIEHOK.

[TporpamMHoOe oOecrieyeHre UMUTALMOHHOTO MOJICIINPOBAHMSL.
ANTOpPUTMBI T€HEPALIUU CITYYalHbIX YUCEIL.
I'eHepupoBanue ciay4allHbBIX BEJIUYHH,
pacnpeneseHusl.

HaxoxneHue ONTUMaIbHBIX YCIOBUM (YHKIMOHMPOBAHUS CHCTEMBI C
MOMOUIbI0 UMUTALIMOHHOTO MOJIEIIMPOBAHUS.

HecranuonapHsle peskumbl pabOThl UMUTALMOHHON MOJIENTN

AHanu3 BBIXOJHBIX JaHHBIX M CpPaBHEHHE aJIbTEPHATUBHBIX BapHAHTOB
pe3yJIbTaTOB UMUTALIMOHHON MOJIENH

AHanu3 4yBCTBUTEIBHOCTH UMUTALIMOHHON MOJIENH

Peanuszanus MMUTAaMOHHOTO MOJEIUPOBAHUS C MOMOIIBIO KOMIIBIOTEPHBIX
TEXHOJIOTHI

[Tpumepsbl pa3pabOTKM HMHUTALMOHHBIX MOJENEH Juid peleHus 3ajaad
CHUCTEMHOI'0 aHAJIN3a U MIPUHSITHS PEILICHNN

Mopnens onpeneneHus NOTPEOHOCTEH Topoja B KOJIMUYECTBE IMOKAPHBIX
MaIIvH
NmMutannonHoe
IIDOIIECCOB

HMCIOIIHUX 3a,HaHHLII>i 3aKOH

MOACIIMPOBAHUC TCXHOJOIMYUCCKHUX W  TPAHCIOPTHBIX

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBaHue pas3aciia

Ne .
an| ¥ TEMBI IPaKTHHIECKIX HaumenoBanue u cozepkaHne NpakTUUECKUX 3aHATHI
P 3aHATHI
MaremaTnueckue MeToabl 00pabOTKM JaHHBIX, IPOBEPKA CTATUCTHUYECKHUX
TUIIOTE3
[IpumeHeHHe METOAOB MaTeMAaTUYECKOM CTaTUCTHKH JUIsi 00paboTKu
pe3yIbTaTOB SKCIIEPUMEHTA W HAOIIOIEHUH
OCHOBHBIE TIOJIOKEHUS N
Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH JIIs1 00paOOTKH TaHHBIX.
CHUCTEMHOI'0 aHaJIN3a. .
1 [TocTpoenne sMnupryuecKoi GyHKIMU pacipeeieHHs.
Maremarnueckue o
['paduk smnupuyueckoil yHKIUU pacrpeaeeHusl.
MOJIETN CUCTEM
OnpezeneHne YUCIOBBIX XapaKTEPUCTUK BEIOOPKU
[TpoBepka CTaTUCTUYECKUX TUIIOTE3 O 33JaHHOM BHUJE paclpeesieHus.
JlucriepCMOHHBIN aHaAJIM3.
Pemenne npakTHYecKux 3a/1a4.
OcHoBHbIe nonokeHus |banancoBas moaens JIeoHThEBA U €€ IPUMEHEHHNE B CUCTEMHOM aHAJIN3€E
1 CHUCTEMHOTO aHa u3a. |AHaIW3 TaOIUIlI MEXKOTpaceBoro OamaHca

Marematnueckue

HOCTpOCHI/IC mopenu JICoHTheBa Ha OCHOBE 3aJaHHOM Ta6J'II/II_U:I




MOACIN CUCTEM

MEXOTpacieBoro damanca

OlnieHKa MPOJYKTUBHOCTH TEXHOJIOTUUECKON MaTPHUIIbI

Permrtenuie THIOBBIX 3ala4 CTPATCrniCCKOro MIaHupPOBaAHUA
Hcnonb30BaHWe KOMIBIOTEPHBIX TEXHOJIOTUH TpU  pELICHUH
CHUCTEMHOTO aHaJIM3a ¢ MpUMEHEeHnEeM OaaHcoBOM Mojenu JIeoHTheBa

3a7a4

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICIIH CHCTEM

[TocTpoeHune u aHanu3 MOJENEH CUCTEMHON JUHAMUKH

[Toctpoenue u aHanu3 Mojieael CUCTEMHON JTUHAMUKH

Ucnons3zoBanne Meroga Diiepa HpH pealn3alud MOJCJIECH CHUCTEMHOMN
JTUHAMUKH

ITonck cranMOHAapHBIX COCTOSHUM

[ToctpoeHue crieHapueB pa3BUTUS MCCIEAYEMBIX CHUCTEM C TIOMOIIBIO
MOJEJIeH CUCTEMHOM JUHAMHUKU

[Ipumenenue mojneneld CUCTEMHOM AWHAMMKU JJISl PEIICHUE MPaKTUYECKHUX
3a71ad B CBOEH NPEIMETHOW 0O0JIaCTH HCIIOIB30BAHUEM KOMITHIOTEPHBIX
TEXHOJIOTHIA.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaI13a.
MaremaTtudeckne
MOJIENIH CUCTEM

[TocTpoeHue perpecCMOHHBIX MOJCNIECH NI aHajlv3a M MPOTHO3UPOBAHUA B
CHCTEMHOM aHaJIN3¢

[Toctpoenue Mojaenu mapHOM JIMHEHHON perpeccuu, MpoBepKa 3HAUUMOCTH
YPaBHEHUS U MAPAMETPOB YPABHEHUS

[IpoBepka ocHOBHBIX TipeAanockuiok MHK

Hcnosb30BaHnEe NOCTPOCHHON MOJAEINH I AaHAJIN3a CUCTEMBI.

[TocTpoeHue HETMHEHHBIX MOJCIICH.

Br160p nyunieit Mmoaenu.

[IporHo3upoBaHue Ha OCHOBE BLIOpPAHHON MOJIEIIH.

MHorokputepuaibHbIe
METO/bI ONTUMHU3AIIT
JUTS IPUHSATHUS PELICHUMA

MHOFOKpHTCpI/IaJII)HI)IG MCTOJbI OIITUMU3AIUU IJI HPUHATHUA pGHICHI/If/'I
HpaKTI/IquKOC IMPUMCHCHHUEC MCTOA0OB MHOI'OKPUTCPHAJIBHBLIC OIITUMU3AIIUN
AT IPUHATUSA pemeHHﬁ.

Pemenue 3ala4 IIPUHATUSA pCI_HeHI/Iﬁ C MMOMOIIBKO MHOTI'OKPUTCPHUAJIBHBIX
MCTOAOB OIITUMHU3ALUN C TPUMCHCHUCM KOMIIBIOTCPHBIX TEXHOJIOTHI

MareMaTrnueckre METObl PUHATHS PEIIEHUN

Maremartuueckue P .
€IIEHNE NPAKTUYECKHUX 3a7ad Ha NPHUHATHE PEIIEHUN C HMCIOJIb30BaHHEM
MCTOJBI IPHHATHA |\ areMaTiuecKuX ~ METOZOB — NPHHATHS — PEMICHWHA ¢ [PUMEHCHHE
PCILICHIH KOMIIBIOTEPHBIX TEXHOJIOTHUH.
MMuTanmoHHOE MOAEINPOBAHNE U1 IPUHSTHS PEILICHUI
[IpakTnueckast peanu3anusi OCOOCHHOCTEH  NPUHATUS  pelIeHUuHd B
OUHAMMYECKH  CJIOKHOM  Cpele ¢ NPUMEHEHHEM  HMMHMTAlHOHHOIO
MO/JICJINPOBAHUE
HmuTanmonHoe Pemenne npakTudyeckux 3a1a4 CHCTEMHOTO aHAJIN3a:
MOJECTTUPOBAHUE AT |IPUHATHE pEIIeHUH Ha OCHOBE MMMTALMOHHOIO  MOJEIUPOBAHUS
NPUHSTHS PEIIEHUH  [pacnpocTpaHeHUs: MHHOBALIMMN:
NPUHATHE pEIIeHUH Ha OCHOBE MMMTALMOHHOTO  MOJEIUPOBAaHUS
pacnpoCcTpaHEHUs 3arps3HEHUN;
NPUHATHE pEIIeHUH Ha OCHOBE HMMMTALMOHHOTO  MOJETUPOBAaHUS

nemMorpaduuecKkux mporeccoB.

MeToapl ONTUMU3ALIH.
ITpumeps! moucka
ONTUMAJIbHBIX PEXKUMOB
(GYHKIIMOHUPOBAHUS
CUCTEM

MareMaTHuecKue MOJAETH MOCTPOECHUsI KpUTepueB 3(h(PEeKTUBHOCTU CHUCTEM.
Metoael  ontumm3zanuu. [lpumepsl mMoMCKa ONTUMAalbHBIX PEXKHMOB
(YHKIIMOHUPOBAHUS CUCTEM.

HOCTpoeHI/Ie MaAaTEMaTUYCCKUX MOHeHeﬁ AJid onpeACICHUA OINTHUMAJIbHBIX
PCKUMOB pa6OTBI CHUCTEM

Hcnonn3oBanme KOMITBIOTCPHBIX TEXHOJIOTHit JJI1 IIOMCKa OIITUMAJIBbHBIX
PCKUMOB (I)YHKI_[I/IOHI/IpOBaHI/IH CUCTCM IIpU PCHICHUU IMPAKTHYCCKUX 3aqayd
CHUCTCMHOI'O aHaJIn3a.

NmvuranmmonHoe

[IpuMepsl IMUTALIMOHHOTO MOJEIIMPOBAHHUS




MOI[GJII/IpOBaHI/ISI
MTPOLIECCOB JIJIS IIOMCKA
OIITUMAJIBHBIX pe)KI/IMOB

pabOThI CUCTEMBI

Peanmaunﬁ HpI/IMepOB HMHUTAIIUOHHOTO MOILGJII/IpOBaHI/IH C IIOMOIIIBHO
MIPOTrpaMMHOTO 00eCIIeUeHUs

Pemienne mnpakTHYeCKUX 3agad CHCTEMHOTO aHaiu3a ¢ MPUMEHEHUEM
HUMUTAITOHHBIX MOJEIIEN. Haxoxnenue ONTUMAJIBHBIX  YCJIOBHUM
q)YHKI_II/IOHI/IPOBaHI/ISI CUCTCMBI C ITIOMOIIIBO UMUTAIIMOHHOI'O MOI[GJII/IPOBaHI/ISI.

5.3. CamocTosiTenpHas paboTa o

OyJaromuxcs

No | HaumeHnoBanue paszaena o
ConepxaHue caMOCTOSITEIIBHON pabOThI
pas3z| AMCHUILUIMHBI U TEMBI
OCHOBHBIE TOJIOKEHHSI CUCTEMHOTO aHAJIM3a U TEOPUU MPUHATHUS PEIICHUH,
MaTeMaTHYECKUe METOJbI 0O0paOOTKH TaHHBIX, MPOBEPKA CTATHCTUUYECKUX
TUIIOTE3
N3yuenne OCHOBHBIX IMOJIOKEHUS CUCTEMHOIO aHallM3a U TEOPUU MPUHATHUS
OCHOBHBIE TTOJIOKCHUS .
pELICHHU,
CHCTEMHOTI'O aHAJIN3A. N
1 CaMOCTOSITEJIbHOE PEIICHHE MPAKTUUECKUX 3aJaHu,
MaremaTuueckue .
MOJEITH CHCTEM CBSI3aHHBIE C MATEMAaTHYECKUMH METOJIaMUi 00paOOTKH JIAHHBIX M MPOBEPKOMH
CTATUCTUYECKUX THUIOTE3, UCIOJIb30BAHNE KOMIBIOTEPHBIX TEXHOJIOTHH st
pelIeHus 3aIaHui.
WN3yuenuii NpUMEHEHUH KJIACTEPHOIO aHaIM3a Ui  MHOTOMEPHOU
TPYNIUPOBKH.
baancoBbie MOEIM B CHCTEMHOM aHAJIA3e
OcHoBHbIe TIoJIokeHus1 |M3ydeHne npuMeHeHus: 0alaHCOBBIX MOJIEICH B CHCTEMHOM aHAIIN3E
1 cucTeMHOro aHainuza. |CamMoCTOSATENbHOE BBIMOJHEHUWE MPAKTUYECKUX 3aJaHUld C TPUMEHEHUEM
MaremaTuueckue KOMIIBIOTEPHBIX TEXHOJOTHH.
MOJIETIU CUCTEM N3yyenne OCHOBHBIX MPHUHIUMIIOB MOCTPOEHHUS MOICIU PACHIUPSIONIEHCS
sKOHOMUKHM Helimana
Mopenu cucTeMHON AMHAMUKY B CUCTEMHOM aHAJIN3€
N3yuenune TeopeTnueckoro Marepuania
OCHOBHBIE I10TOKEHNS CamocTosiTenbHOE BBINONHEHME NPAKTHMECKUX 3a/1aHUA C IPUMEHEHHEM
CHCTEMHOrO aHanu3a.  |KOMITBPIOTEPHBIX TEXHOIOT UM §
1 MaTeMaTHuecKie N3yuenne mnpuMEeHEHUs MOJENe CHUCTEMHOIO0 aHaldu3a B Pa3IMYHBIX
MOZEIIH CHCTEM 00JTacTSX 3HAHUH. §
Monenu cucTeMHOM TUHAMHUKY TPU OMUCAHUU (PU3UYECKUX MPOIIECCOB.
Mogenu CHCTEMHOM [WHAMHUKHA B SKOHOMHKE U JeMorpaduu, MOJENb
Camysnbcona-Xukca.
Bo3MoxHOCTH MaTeMaTHYeCKHX MAaKeTOB U OHJIAWH Cpea JUIsl IIOCTPOCHUS U
aHaJiy3a MoJielel CHCTEMHON AMHAMUKH.
[TocTpoeHre perpecCCHOHHBIX MOJIETIEH NIl aHaIM3a M MPOTHO3MPOBAHUS B
CHUCTEMHOM aHaJIN3€e, IPOTHO3UPOBAHNE HA OCHOBE BPEMEHHBIX PSIIOB
N3yuenune TeopeTnueckoro Marepuania
OCHOBHBIE TTOJI0KEHHS .
CaMoOCTOSITETbHOE BBINOJHEHUE MPAKTUYECKUX 3aJaHUA C TPUMEHEHUEM
CHCTEMHOT'O aHAJIN3a. N
1 KOMITHIOTEPHBIX TEXHOJIOTUI
MaremaTuueckue
N3yuyenune nporuo3upoBaHusi HA OCHOBE BPEMEHHBIX PsiJIOB IIyTEM BBIJIEJICHUS
MOJIETU CUCTEM
a KOMITOHEHTOB BPEMEHHOTO PsiJia ¥ CHHTE3a MOJIEITH YPOBHS BPEMEHHOTO psijia
[Toctpoenne monenu Ko66a-/lyrnaca.
MHorokpuTepranbHble METOIbI ONITUMU3ALMY JJI IPUHATUS pELICHUN
MHOTOKpPHTEpPUATBHEIE Nzyuenune TEOPETHIECKOTO Marepuaia o MIPUMEHEHUIO
2 METOIBI ONTUME3auy |MHOTOKPUTEPHATIBHBIX METOAOB ONTHMU3ALMH Ul HPUHSTUS PCLICHUH,

JUISL IPUHATHS peIIeHUH

CaMOCTOATCIIbPHOC BBITIOJITHCHUEC 3aJIaHui Io MMPUMCEHCHHUTIO
MHOTOKPUTCPHUAJIbHBIX METOJ0OB IMIPHUHATHA pCI_HCHI/Iﬁ AJI1 pCHICHU A




MPAaKTUYCCKUX 3aga4d CUCTCMHOTI'O aHajlIn3a C HCIIOJIb30BaHUEM

KOMITBIOTCPHBIX TEXHOJIOTHH.

MareMatnyeckre METObl IPUHATHS PELICHUN
N3ydyeHne TeOopeTH4ecKoro Marepuanga M0 IPUMEHEHHIO MaTeMaTHYEeCKHX

Maremaruyeckue o
METO/IOB NMPUHSTHS PELICHUH.
METO/bl IPUHSATHUSA
. CamocrosTenpHas paboTa 0 KOMIBIOTEPHOMY PEIICHHIO 33/1a4 Ha TPUHSITHE
91151505041 o o
p pelieHuit ¢ UCIOJIb30BaHUEM MAaTEMAaTUYECKUX METOAO0B MPUHSITHS PEIICHUH.
Nmuranionnoe MoieIupoBaHue JJist IPUHATUS pEIICHUN
N3yueHnne TeopeTHUYECKOro mMaTepuaia o0 MCIOJb30BAHUHW MMHUTAIMOHHOTO
Nmurtanmmonnoe

MOJIETIUPOBAHUE IS
IIPUHATUS PELICHUI

MOACIIMPOBAHUS TJISI IPUHATHA pGHleHHﬁ.
CamocrosTenpHas pa60Ta 110 BBIITIOJIHCHUIO SaﬂaHHﬁ, CBA3aHHBIX C PCIICHUC
3aaaY 110 IIPUHATUIO pGI_HCHI/Iﬁ C IPUMCHCHHUECM KOMIIBIOTCPHBIX TEXHOJIOTHH.

MeToabI OIITHMU3ALINH.
[Ipumepsl moncka
ONTUMAJIBHBIX PEKUMOB

MatemaTuueckue MOJENU MOCTPOCHUSI KpUTEPUEB IP(HEKTUBHOCTH CUCTEM.
Metoael  ontumm3zanuu. Ilpumepsl MoMCKa ONTHMAIbHBIX PEXUMOB
(G YHKIIMOHUPOBAHUSI CUCTEM.

HBy‘IGHHG OCHOBHBIX THUIIOB 3aJa4 ONTHUMH3alWH, HCIIOJIB3YCMbIX IJId

(GYHKLIIMOHMPOBAHUS  |HOJIYYEHHUS ONTHMAIBHBIX PEKUMOB (DYHKIIMOHHPOBAHUS CHCTEM.
CHCTEM Beimosinenne  3amaHuil A MOJYYEHUS  ONTUMAJIbHBIX  PEKHUMOB
(GYHKIIMOHUPOBAHUS  CHCTEM C  HCIIOJIb30BaHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTHH.
NmuTaninoHHOE MOJIETUPOBAHUE CUCTEM
UmutanuoHHoe N3ydeHue TeopeTHyecKuX OCHOB UMHTAIMOHHOIO MOJIEIMPOBAHUS CUCTEM
MOJEIUPOBAHUS BeimonHenue 3agaHuil Mo peanu3alii UMUTAIMOHHOTO MOJIETUPOBAHUS C

IMpoueCCoB AJId IONCKa
OIITUMAJILHBIX PCIKUMOB
pa6OTI>I CHUCTCMbI

MOMOIIbI0  MPOTPAMMHOTO  OOECIIeUeHUs,
ycloBUil  (YHKIIMOHUPOBAHUS CHUCTEMBI
MOJIETTUPOBAHUSI.

HaXo0XJCHUEC OIITHMAaJIbHBIX
C IOMOIIBIO HMMHTAIIMOHHOI'O




6. MeToauyeckue MaTEPUAJIbI JJIs1 CAMOCTOATEIbHOI padoThl 00y4yalomMXcs 1Mo JUCHUNIHHE (MOTYJTI0)

B 00BbeM camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeayIoIee:

- I3y4YCHHE TEOPETUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLIUILINHEL,

- IOAATOTOBKA K MPAKTUYECKUM 3aHATHUSAM;

- IOJITOTOBKA JIOKJIA10B M COOOILICHHIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOATOTOBKA K 3a4€Ty.

3aJI0roM YCIIEHIHOTO OCBOSHHSI ATOM AMCIUILINHBI SABISETCA 00s3aTeIbHOE MOCEIICHNE JIEKIIMOHHBIX
IIPAKTUYECKUX 3aHATUH, TaK KaK IPOIYCK OJHOro (TeM Oosee, HECKOJbKUX) 3aHATUH MOXET OCIOXKHHUTh
OCBOEHUE pa3/ienioB Kypca. Ha nmpakThueckux 3aHATUSIX MaTepuall, U3J10KEHHbBIN Ha JIEKIMSIX, 3aKPEIUIAETCS IPU
MOJIrOTOBKE JIOKJIAJ0B M COOOIEHUH, IPE3eHTalUi, a TAK)Ke B paMKaX BbINOJIHEHUS NMPAKTUYECKUX 3aJaHUM,
peleHusl KeCOB M TECTOB, PEAIM3alUU TPYIIOBBIX TPEHUHIOB, MPOOJIEMHBIX JUCKYCCHA W APYrHX (opm,
npeaycMoTpeHubix PITJI.

[Tpuctynas K U3y4eHHUIO TUCHMIUIMHBI, HEOOXOAUMO B MEPBYIO OYepe/Ib 03HAKOMUTHCS CO/ACPIKaHUEM
PITJI, a Taxke METOIMYECKUMH YKa3aHMSIMM IO OpraHM3allid CaMOCTOATENbHON pabOThl M MOAIOTOBKH K
IIPAKTUYECKUM 3aHATHSIM.

[Tpy moAroToBKE K MPAKTMYECKUM 3aHATUAM U B paMKaX CaMOCTOSTEIbHOM PabOThHl 10 U3YyYCHHIO
JTUCHIUTUIAHBI 00y4JaromuMcsi He0OX0IMMO:

IIOBTOPUTHh 3aKOHCIIEKTUPOBAHHBIM HA JIEKLIMOHHOM 3aHATHM MaTe€puall U JONOJIHUTH €ro C Yy4eTOM
PEKOMEHIOBaHHOM 110 TAHHOW TEME JINTEPATYPBHI;

DU CaMOCTOSITEIbHOM  M3YYEHHU  TEOPETHUYECKOMN
pekomenoBanHbie B PI1J] ncrounukuy;

HOJrOTOBUTHCS K IPOBEPOYHOI padoTe, MpeyCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

MOJAFOTOBUTHCS K IPOMEKYTOYHON aTTECTALIUU.

TCMBbI CAciIaTb KOHCIICKT, HCIIOJIB3YA

7. OneHOYHbIE MAaTepHAJbl sl MPOBEAEHUS TEKYIIEero KOHTPOJISA YCIEeBAEMOCTH W MPOMEXKYTOYHOMI
arTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIHMH ¢ yKa3aHUEM 1TaroB UX (YOPMHUPOBAHMS B MPOIIECCE OCBOCHUS AUCIMITITUHBI

Konx n nammeHoBaHMe
Ne KoHTposmpyemsle pa3iesnsl JUCHUATIIINHBL N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOil
/1 (Momyms) cpencTaa
KOMIICTECHIUH
1 OcHoBHBIE TTOJIOKEHHST chucTeMHoro aHammza.| YK-1.1, YK-1.2, YK-1.3, VK- TecT
MaremaTndeckue MOJIETH CHCTEM 1.4, YK-1.6, YK-1.5 ec
2 MHuorokpurepuanbhbie MeToabl ontuMuzanuu| YK-1.1, YK-1.2, YK-1.3, VK- TecT
JUIS] IPUHSTHUS PEIICHUN 1.4, YK-1.5, VK-1.6 cc
3 |MaremMarnuyeckue METONBI IPUHITHS PELICHUN YK-1.1, YK-1.2, ¥K-1.3, VK- TECT
AAbLTID P 1.4, VK-1.5, YK-1.6
4 HNmMmuranuonHoe MOJIETTUPOBAHHUE mra| YK-1.1, YK-1.2, YK-1.3, VK- TecT
TPUHSATHS PEIICHUHA 1.4, YK-1.5, YK-1.6
; Meroasl ontummsanuu. Ilpumepsr noucka VK-1.1, VK-1.2, YK-1.3, VK- e
ONTUMATBHBIX PEKUMOB (YHKIIHOHUPOBAHUS 1.4, VK-1.5, VK-1.6
CHCTEM
A NMutanimoHHOE MOJIETUPOBAHUS HpOHe6CCOB VK-1.2, VK-1.3, VK-14, VK- e
JUISl TIOUCKA ONTHUMAJIBHBIX PEXUMOB PaOOTHI 1.5, VK-1.1, VK-1.6
CHCTEMBI
7 |3auer VK-1.1, YK-1.2, YK-1.3, VK- TecT
1.4, YK-1.5, YK-1.6

7.2. TunoBbIe KOHTPOJIHHBIC 3a/IAHHS WJIM MHBIE MAaTEPHANIBl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOMBIE
JUTS OTICHKH 3HAHUHM, YMEHHI U HABBIKOB U (MJIM) OIbITa MPOPECCHOHATBHOMN AEATeIbHOCTH, XapaKTePU3YIOIIIX
3Tanbl GOPMUPOBAHUS KOMITIETCHITHI B TIPOIIECCE OCBOCHUS JUCITUTITMHBI
st mpoBepku chopMUPOBAHHOCTH MHANKATOpa HocTkeHus komnerenimu YK-1.1, YK-1.2, VK-




1.3, VK-1.4, YK-1.5, YK-1.6.

TuroBble KOHTPOJIBHBIE 3aJaHUS

3amaua 1

Haiitu nansble Ui 3aj7audl MO CBOEW MPEIMETHOM 00JIaCTH, OCYHIECTBUTh MX CHCTEMATHYECKYIO
00paboTKy, BBIIOJHUTH MPOTHO3 HA OCHOBE IMOCTPOCHHON MaTeMaTHUYECKOM MOJeNn

3anaya 2

CdopmynupoBaTh MaTeMaTUYECKyI0 3aJady ONTHUMH3ALUH JUIsl TOBBILIEHUS 3(PPEKTUBHOCTH
TEXHOJIOTUYECKOT0 IIpollecca B CBOeH mpeaMeTHoN obnactu. PemmTh 3a1aqy onTuMu3amnmm,

cieNiaTh BBIBOJIbI 00 ONTUMAIBLHOM peXUME (QYHKIMOHUPOBAHUS CHCTEMBbI

Tect 1
1. COBOKYMHOCTh B3aHMOCBSI3aHHBIX 3JIEMEHTOB, 00Pa3yIOIUX LEJIOCTHOCTD UJIH €IUHCTBO
a. MOJieNb
0. opranmu3anus
B. CUCTEMa
T. COCTOSIHUE
2. JInHaMHYeCKOE N3MEHEHHE CHCTEMBI BO BpEMEHH
a. QyHKIHS
0. mporpecc
B. IIPOIIECC
r. (hakTop
3. HecBoIMMOCTH CBOMCTB CUCTEMBI K CyMM€ CBOMCTB €€ KOMIIOHEHTOB
a. HBBEHTYAJIbHOCTh
0. SMEPIKEHTHOCTh
B. QHTPOIHS
T. SKCTParoOAIusI
4. IIponiecc HEMPEPHIBHOTO PAa3BUTHUSI CHCTEM BO BPEMEHH
a. IMajeKTuKa
0. mporpecc
B. IMHAMUKa
T. QyHKIHOHUpPOBaHUE

5. CnocoOHOCTh CHCTEMBI 3aUMCTBOBaTh HEOOXOJUMBIE pECypchbl M3 BHEUIHEH Cpeapl H
MPOTHBOJICHCTBOBATH TEHICHIINN Pa3pyIICHUS

a. ajanTarus

0. HeraTuBHas SHTPOIUS

B. TOMEO0CTa3

T. BMEPKEHTHOCTD

6. LlenenanpaBieHHbI UTEPAIMOHHBIA MPOIECC MOMYyYEHHUS CEPUU CHUCTEMHBIX A(P(PEKTOB C IETbI0
ONTHMHU3AINH TTPUKITATHON IIETM B paMKaXx 3a/IaHHBIX OTPaHHYCHUI

a. cUCTeMHBIH ekt

0. CTPYKTypHast OIITHMH3AIIHS

B. DHTPOIIHSA

T. TIporpecc

7. CuctemMa MOXET JOCTUTHYTh TpeOyeMOro KOHEYHOT'O COCTOSIHMSI, HE 3aBHUCSILEr0 OT BPEMEHH H
OTIPENIENIIEMOTO HMCKIIOYUTEIHHO COOCTBEHHBIMH XapaKTEPUCTHUKAMH CHCTEMBI MPH Pa3IMYHBIX HadaIbHBIX
YCIOBUSIX U PA3IMYHBIMU MTyTIMHU

a. DKBU(PUHATHHOCTH

0. SMEPIKEHTHOCTh

B. QHTPOITHS

T. YBOJIIOIUS

8. Metonosnorust pemieHus: nmpodiieM, OCHOBaHHAsh HAa CTPYKTYpPH3aIlMH CHCTEM W KOJHMYECTBEHHOM
CpPaBHEHUU aNbTEPHATHB

a. CUCTEMHBIN aHAJIN3

6. MoJieIMpOBaHNe

n TTNATONARTANNARATIA



r. Perpocniekuus

9. XapakrepucTuka, OTpaxkaronias kadecTBo (3 (PpEeKTUBHOCTD) CHCTEMbI WIIH IIEJIEBYIO HAIIPABIEHHOCTh
nporecca

a. DJIEMEHT

0. pe3yabTaT

B. TIPOIIECC

T. I0OKa3arTesb

MHO0keCTBO OOBEKTOB BHE JIAHHOTO 3JIEMEHTa (CUCTEMBI), KOTOPhIE OKa3bIBAIOT BIUSHUE HA DJIEMCHT
(cucreMy) U caMH HaxXOJATCS O] BO3JCHCTBHEM STOTO 3JI€MEHTa (CHCTEMBI)

a. TUToTe3a

6. mpobyiema

B. AJIbTEPHATHUBA

r. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYITHOCTh CITy9aliHO OTOOpPaHHBIX 0OBEKTOB HA3BIBACTCS:

a) TeHepaJIbHOW COBOKYITHOCTHIO; 0) BBIOOPOYHON COBOKYITHOCTBIO; B) MPOCTOW COBOKYITHOCTBIO; T)
IIOBTOPHOM COBOKYITHOCTBIO; 1) OECTIOBTOPHOM COBOKYITHOCTBIO.

2. Bce MbiciuMBbIe 00BEKTHI HEKOTOPOTO UCTOYHHKA HAOIOICHHIA

Ha3bIBAIOTCS:

a) TCHEPAJIbHOH COBOKYITHOCTBIO; 0) CIIy4allHBIM KOJUIGKTHBOM; B) COBOKYITHOCTBIO OOBEKTOB; T)
MHOXECTBOM OOBEKTOB.

3. Ecnu kaxaplii 0ObEKT reHepaabHOM COBOKYITHOCTH UMEET OJMHAKOBYIO BEPOSTHOCTH MOMACTh B
BBIOOPKY, TO BEIOOpKA HA3bIBACTCS:

a) MPOCTOii; 0) MOBTOPHOM; B) OECIIOBTOPHOM; T') pENPE3EHTATUBHOM; J1) TCHEPAIbHOM.

4. Beibopka — 370:

a) OrpaHMYEHHOE YHUCIIO BHIOPAHHBIX CIy4alHbIM OOpa30M 3JEMEHTOB; 0) OrPaHWYEHHOE YHCIIO
AJIEMEHTOB, BRIOPAHHBIX HECITy4alHO; B) OOJIbIIIAsE COBOKYITHOCTH DJIEMEHTOB, ISl KOTOPOU OIEHUBAIOTCS

XapaKTePUCTHKHU.

5. Yucno o0beKTOB, BHIOPaHHBIX U3 F€HEPaNbHON COBOKYITHOCTH, HA3bIBAOTCS:

a) 00beM BbIOOPKH; 0) HAOOPOM 3HAYEHHIA; B) COBOKYITHOCTBIO HAOIIOACHHMIA; T') UCXOHBIMU JAHHBIMHU.

6. BpiOopka, mpu KOTOpOH OTOOpaHHBI OOBEKT BO3BPANIACTCS B TEHEPAITHHYIO COBOKYITHOCTD,
Ha3bIBAETCS:

a) MpocToii; 0) HTOBTOPHOM; B) OECIOBTOPHOM; T') pENPE3eHTaTUBHOM; 1) TeHepaIbHOM.

7. B smuke copepxkutest 100 kpacHbix, 300 3enensix, 200 cunux u 200 Genbix mapoB. M3 sAmmka
Hayaaudy u3BiekatoT 150 mapoB. O0beM BEIOOPKU COCTABJISIET ... IAPOB.

a) 150; 6) 100; B) 200; ) 800.

8. B smuke comepxkutcs 150 xpacubix, 250 3enensix, 150 cuaux u 250 Oenbix mapoB. M3 smmka
Hayaauy u3BnekatoT 150 mapoB. O6beM reHepanbHO COBOKYITHOCTH COCTABJISIET ... IIIAPOB.

a) 150; 6) 100; B) 200; 1) 800.

9. Kak Ha3bIBaeTCs YMCICHHOE 3HAYCHUE IPU3HAKA!

a) 00beMOM BBIOOPKH; 0) reHepaTbHOM COBOKYITHOCTBIO; B) BAPUAHTOM; I') CPEITHUM 3HAUYEHUEM

10. KomuyectBo HaOMIOJACHMIA, TOMABIIMX B 3aJaHHBI WHTEpBaJl HMHTEPBAIBHON TaONHIIbI,

Ha3bIBACTCS:

a) 4aCTOTOM; 0) 4aCTOCTHIO; B) OTHOCUTENBHOMN YaCTOTOMH; T) HAKOIIIEHHOW YacTOTOM.



7.3. Cucrema OIEHMBaHHs PE3yJIbTaTOB OOy4YEHUS IO JUCHUILIMHE (MOIYJIO) MPHU MPOBEACHUU TEKYIIETO

KOHTPOJIA YCIICBACMOCTH

O1LieHKa «OTINYHO)
(3auTeHO)

3HAHUSA:

- CUCTeMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM paz/iesiaM
JTUCIUILIMHBL, @ TAKXKE 10 OCHOBHBIM BOIIPOCAM, BBIXOJISIINM 3a MPeAeIbl yueOHOU
IPOTPaMMBlI;

- TOYHOE HMCII0JIb30BaHUE HAYYHON TEPMUHOIOTUHU, CHCTEMAaTHYECKH TPAMOTHOE U
JIOTHYECKH MPABUILHOE M3JI0)KEHUE OTBETA Ha BOIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEGHUE OCHOBHOM U JIOMOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSX, KOHIEIIMUAX U HAIPABICHUAX JUCUUIUINHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HAyUHbIE JOCTHKEHUS APYTUX
JTUCLUTUTAH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboveil mporpaMme
KOMIICTEHIHII;

- BJIaJICeT HAaBBIKAMU CAMOCTOSITENIbHO U TBOPUYECKH PEIIATh CIOXKHBIE IPOOIEMBI U
HECTaH/IapTHBIC CUTYAIUH;

- IPUMEHSET TEOPETUIECKHE 3HAHUS I BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUSA 33/1aY;

- 0e3ymnpevHo BIaieeT HMHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €r0

3¢ (peKTUBHO UCIONIF30BATh B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YU4aCTBYET B
TPYIIIOBBIX 00CYKICHHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUI

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTH3NPOBAHHBIE 3HAHUS 110 JUCIUILINHE;

- YCBOEGHHUE OCHOBHOH U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHI0BAaHHOM paboueit
POrpaMMoOil Mo AUCHUIUIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBI U 1aBaTh UM KPUTHYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUYECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBHIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U IPOPECCHOHATIBHBIX 3a/1a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIACTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEHUI BRIOMpPAET CTAaHIAPTHYIO METOIUKY BBIMOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/1 pPEIICHUs 33134 0e3 3aTpyIHEHHUH




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEpPATYpPhl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U JaBaTh UM OILICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl U MPAKTUUYECKHE 3aJaHMs A MPOBEACHHUS IPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

O npuMeHeHnU MaTeMaTUYeCKUX METO/IO0B JJIs PeleHHs 3a7auy CUCTEMHOI0 aHalIn3a

[ToctpoeHne M HCIONB30BaHME OAJAaHCOBBIX MOJAEIEH I ONUCAHMS B3aMMOCBSI3€M B CIIOXKHBIX
cucTeMax

Mopenu cucCTeMHON JUHAMUKY U UX IPUMEHEHUE

[TpubnmxeHHbIe METO bl pelieHus M pepeHInanbHbIX YPaBHEHUH U X IPUMEHEHHE JJIs peaan3alun
MOZEJIEH CUCTEMHON JUHAMUKHU

ITocTpoeHnne Mozenel CHCTEMHON TUHAMUKH, IPUMEPBI PELIEHUS ¢ UX MIOMOIIBIO MPUKIIAHBIX 33]1a4

MMHTAaLIMOHHBIE METOBI 1JI1 MOACIUPOBAHUS ITIOBEICHUS CUCTEM

Buibl *MUTalMOHHOTO MOJIETUPOBAHUS

MaremaTnuecke OCHOBBI UMUTALIHOHHOTO MOJEIUPOBAHUS

OO0pa0oTka pe3yabTaTOB SMIUPUYECKUX MCCIEJOBAaHUI € IOMOIIBIO METOJ0B MaTeMaTHYECKOH
CTaTUCTUKU U

TEOPHUH BEPOATHOCTEN

MaremaTHuecKkue OCHOBBI (POPMUPOBAHUS BHIOOPOUYHOM COBOKYITHOCTH.

I'enepanust cirydaiiHbIX YHCEIL.

Metox Monte-Kap:io it npuOarKeHHOTO BBIYMCICHUS HHTETPAJIOB, PEIIEHUS] CUCTEM U




YpaBHEHUU.

YucnoBble XapaKTEepUCTUKHA BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHMsI K OIICHKaM B MAaTEMAaTHYECKOM CTATUCTHKE.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O BUAC PACIPEIEICHUS CIIy4aiiHOW BEIWYMHBI B T€HEPaIbHOU
COBOKYITHOCTH.

Hcnonbs30BaHHEe MHCTPYMEHTANIBHBIX IPOTPAMMHBIX CPEACTB UL PELIEHHUs 3a1ad MaTeMaTU4eCKON
CTaTUCTUKH.

BrlsiBiIeHHE CTATHCTUYECKUX 3aBUCUMOCTEH MEXAY MPU3HAKOM U (DaKTOpaMH.

ITocTpoeHne Moieny perpeccum.

Onenka KauecTBa ypaBHEHMsI pETPECCUM, TPOBEPKA 3HAUUMOCTU yPaBHEHUSI.

IIpoBepka npennocbiok MHK mist monmenu napHOW JIMHEHHOW perpeccud Jyisi ONpelesICHHs
aZICKBaTHOCTHU

MOJIETIH.

[TpuMeHeHNne HEMUHEHHOM 0THO(PAKTOPHOM perpeccuu Uit MPUOIMKEHHOTO MUCAHUS YMITUPHUYECKUX

3aBUCHUMOCTEH B CTPOUTENBCTBE

[Toctpoerne Moaenu MHOTO(GAKTOPHON pEerpeccuu A aHaIu3a U MPOTHO3UPOBAHUS TIOBEACHUS

IPU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

Pemenue 3anaun o BAMSHUM (PAKTOPOB HA PE3YIBTAT C IOMOIBIO PETPECCUOHHON MOJIEIH.

Hcnonp30BaHNe MHCTPYMEHTAIbHBIX IIPOIPAMMHBIX CPEACTB Ul PELICHUS 3aJad MaTeMaTH4eCKOU
CTaTUCTUKH

[TprMeHeHHe TUIIOBBIX 3a]1a4 TEOPUU ONITUMU3ALMU B IPOPECCUOHATBHON e TEITbHOCTH

IlocTpoeHrne MareMaTM4eCKMX MOJAENEH Ul PELICHMs IPUKIAAHBIX ONTUMHU3ALMOHHBIX 331a4 B
CHUCTEMHOM aHaJIu3e

3aauy JUHEHHOro POrpaMMHUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuil MeTo perieHus 3a1a4 JMHEHHOTO IPOrpaMMUPOBAHHUSL.

Ananm3 rpadu4ecKoro pemeHns Ha YyBCTBUTEIBHOCTb.

CuMIuiekc-MeTo/| peuieHys 3a1a4 JINHEHHOTO POrpaMMHUPOBaHUS.

Hcnonp30BaHWe MHCTPYMEHTAJIBHBIX MPOTPAaMMHBIX CPEACTB ISl pEIIEeHUs 3aJad JMHEHHOro
IIPOrpaMMUPOBAHHS.

TpancnopTHas 3ajja4a U 3ajja4ya 0 Ha3HAYEHUSX B CTPOUTENIHCTBE.

3aa4 MHOTOKPUTEPHUATIbHONW ONITUMHU3ALNH

MaremaTnueckre MeTOIbl MOAJIEPKKH PUHATHS pEIICHUM

7.4.2. IlpakTuueckue 3aJaHus 175 MPOBEACHUS TPOMEKYTOUHOM aTTecTallui 00yJaronInXxcs
[TocTpoenue 6amancoBoi Mojenu JIeoHThEBA, TPOTHO3UPOBAHUE C TIOMOIIBLIO TOCTPOCHHON MOJIENN
AHanu3 M TPOTHO3 COCTOSHUS CUCTEMBI C IIOMOILBIO MOJENM CHCTEMHOM JWHAMMKH, IPOTHO3
9KOJIOTUYECKON CUTYyalHU
Matematuueckasi 00paboTKa JaHHBIX, TOCTPOCHUE MOJIEIH PETPECCHH, aHAIHN3 TTOCTPOSHHOW MO
Ananus u MPOTrHO3NUPOBAHUEC COCTOAHUA CUCTEMBI HA OCHOBE BPEMCHHEIX PAI0B
HmuTtanmoHHoe MoJenpoBaHe (PU3NYECKOTr0 HIIM TEXHOJIOIMYECKOro Ipoliecca
Pemenne 3aa4u OIITUMHU3AIIUU AJIs1 ITOBBIIICHUA 3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTMYCCKOTO ITponecca
3anavya NpUHATHS PEIICHHUH sl pEIICHUs TPOOIeMbI B TPOPECCHOHANBHON AeITeTbHOCTH
MHoroxpurepualibHas ONTUMUA3ALMS ISl IPUHATHS pELIeHUs] B TPOPECCHOHAIBHOMN 1eATeIbHOCTH

7.4.3. IlpumepHbIe TEMBI KypCcOBOU paboThI (TIpoeKkTa) (MIPU HATUIUN )
KypcoBas pabota (mpoekT) He TpeayCMOTPEeHa YICOHBIM IIJIAHOM.



7.5. MeTtoauyeckue MaTepuabl, OMPEALISIIONTNE TPOLEypPhl OIICHUBAHUS 3HAHWM, YMEHUH, HABBIKOB U (MJIH)
OTIbITa IPO(ECCHOHATBHOMN NEATETBHOCTH, XapaKTePU3YIOIIUe 3Tabl (POPMUPOBAHUS KOMIIETCHIIUN
[Ipouienypa mnpoBeneHHs MPOMEXKYTOUHOM aTTECTallUM M TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
perJaMeHTHpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, OMPEIENSIONIUM MOPSIOK OpraHU3alud U TPOBEICHUS
TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTALMKU 00YUYaIOIIUXCS.
[Ipouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETCHIMI MpPU MPOBEACHUH TEKYLUIEro KOHTPOJIS

IpUBEAcHa B 1. 7.2.
TurnoBble KOHTPOJIFHBIC 33JJaHUS MM MHBIE MaTEPHAIIbl TEKYIIEro KOHTPOJIS IPUBEIEHHI B I1. 7.3.

7.6. Kpurepuu onieHHBaHus cCPOPMUPOBAHHOCTH KOMIETEHIIUH P MPOBEACHUN IPOMEXKYTOUYHOM aTTECTallUH

Kputepun
OIICHUBAHUS

YDOBCHB OCBOCHU U OLICHKA

Onenka Onenka
«HEYIOBJICTBOPUTEND | «yIOBIETBOPUTENHH | OLlEHKa «XOPOIIO» OneHka «OTJIIMYHO»
HOY» o»
«HE 3a4TEHO» «3a4TEHOY
YpoBeHb OCBOEHHUSI | YPpOBEHb OCBOEHHUS | YPOBEHb OCBOEHUS YpoBEeHb OCBOECHUS
KOMIIETEHIINH KOMIIETCHIIUH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IPOABUHYTHIN. «BBICOKHI».
Kommereniuu ge Komnerenmn Kommerenun Komnerenimn
c(OpPMHPOBAHEI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHuUS OOIIUPHBIE, | apryMEeHTHPOBaHHbIE,

YMCHWS ¥ HABBIKU HE
chopMuUpOBaHBI

0a30BbI€ CTPYKTYpBI
3HaHUU. Y MeHUs
(dbparMeHTapHbI 1
HOCSIT
PENPOAYKTUBHBIN
Xapakrep.
JlemoHCTpHpYETCS
HU3KHUU YPOBEHb
CaMOCTOSITEIbHOCTH
IIPAKTUYECKOTrO
HaBbIKA.

CHUCTEMHBIE. Y MEHHUS
HOCSIT
pPENpOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHHIO TUIIOBBIX
3a/IaHM.
JleMoHCcTpUpYyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSTEIIBHOCTH
YCTONYUBOTO
MPaKTUYECKOTO
HaBBIKA.

BCECTOPOHHHE. Y MEHHUS
YCHEIIHO TPUMEHSIIOTCS
K PELICHUIO KaK
TUIOBBIX, TAK U
HECTaHJaPTHBIX
TBOPYECKUX 3aJaHUMN.
JemoHcTpupyeTcs
BBICOKUI YPOBEHb
CaMOCTOATENIBHOCTH,
BBICOKAs aJallITUBHOCTD
MIPAKTUYECKOr0 HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIUOKH IMPU OTBETE HA| BOIIPOCHI, OLTUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3auay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yI0BJIETBOPUTEIHHOY/ «3aU4TEHOY BBICTABIIACTCS, €CIIA CpeAHEe apu(PMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecrneyeHue JUCIUIJIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

Kopo6osa . JI., Aptemos I'. B., [Ipunastue pemniennii B cucreMax, OCHOBaHHBIX
1 |ma 3nanmsax, TamboB: TaMOOBCKHMH TOCYJapCTBEHHBIH  TEXHHUYCCKUIN
yvausepcurer, O5C ACB, 2012

AxmvamueB @. I'., T'mnpdanoB P. M., MaremaTtuyeckoe MoOJAEIUpOBAaHUE U
2 |meroxel ontumuzanuu, Kasanp: KasaHCKuil rocyqapCTBEHHBIH apXUTEKTYPHO
-cTpouTenbpHbIN YHUBepcHuTeT, ObC ACB, 2017

Hussuraunosa A. P., Kopnonckas U. b., OOuias Teopust CUCTEM U CUCTEMHBIN
3 |aHamms, Camapa: IToBosKCKUM roCcyAapCTBEHHBIN YHUBEPCUTET
TEIEKOMMYHHKAMKA U nHdopmatuku, 2017

http://www.iprbooksh
op.ru/64166.html

http://www.iprbooksh
op.ru/73309.html

http://www.iprbooksh
op.ru/75394.html

4 Mussckuii C. A., Ilpunsarue pemennii, Camapa: Camapckuii rocyaapcrBenHsiii| http://www.iprbooksh
apXUTEKTYpHO-CTPOUTENbHEIN yHHBepcuTeT, DBC ACB, 2015 0p.ru/49894.html




HussutnunoBa A. P., HccnenoBanue omepanuii 1 METOAbl ONTUMHU3ALINH,
Camapa: [1oBOKCKMI TOCYJApCTBEHHBI YHHUBEPCUTET TEICKOMMYHUKAIUA U
nadopmaruku, 2017

http://www.iprbooksh
op.ru/75377.html

Kazanckas O. B., IOu C. I'., AnscoBa O. K., Moaeinn 1 METOIbI ONITHMH3AIIMH.
[Tpaxktukym, HoBocubupck: HoBocMOMpPCKUi TocyaapCTBEHHBIM TEXHUUYECKHUI
yHUBepcuTeT, 2012

http://www.iprbooksh
op.ru/45397.html

CexuieroBa H. H., TyukoBa A. C., CuctemMHbIil aHaIU3 U NPUHITHE PEIICHUH,
Camapa: [IoBOKCKMI TOCYJApCTBEHHBIM YHUBEPCUTET TEICKOMMYHUKAIUA U
unhopmaruku, 2017

http://www.iprbooksh
op.ru/75407.html

I'anboBa T. B., CucremHbIli aHaau3 B TEXHUKE W TEXHOJOTHsIX, OpeHOypr:
OpenOyprckuii rocynapctBennbil yausepcuret, ObC ACB, 2016

http://www.iprbooksh
op.ru/69943.html

JlonoJHNTEIbLHAS JIUTEPATYPA

banaranckuit M. A., IlpuknagHoii cucrteMHbli aHanu3, HoBocubupck:
HoBocubupckuii rocyaapCcTBeHHBIM TEXHUYECKUNA YHUBEpCUTET, 2013

http://www.iprbooksh
op.ru/45429.html

Hanemnsn T. f., Teopus cucreM u cucreMHbld aHanns, Mocksa: EBpasuiickuit
OTKPBITBIN HHCTUTYT, 2011

http://www.iprbooksh
op.ru/10867.html

UYepnsieea C. H., Jleaucenko B. B., KopoGoa JI. A., HMmuranuoHHoe
MOJCIIMPOBAaHNE CHUCTEM, BopoHex: BoOpoHEeXCkHil TrocyqapCTBEHHBIN
VHUBEPCUTET HHKEHEPHBIX TEXHOJIOTHH, 2016

http://www.iprbooksh
op.ru/50630.html

Pemmvua b. U., MMmutanmoHHOE MOJEIMPOBAHME M CHUCTEMBI YIIPABJICHMUS,
Mocksa: Uudpa-Uuxenepus, 2016

http://www.iprbooksh
op.ru/51719.html

®omun B. I'., NmuraunonHoe MopaenupoBanue, Caparo: CapaToBCKHA
rocy/apCTBeHHbI TexHHuYeckui yHuBepcuter umeHu lO.A. I'arapuna, DbC
ACB, 2015

http://www.iprbooksh
op.ru/76483.html

Kypasnesa T. 0., Ilpaktukym7 mno guctumiuHe «VMuTanuoHHoe

MozenupoBanuey», Capartos: ByzoBckoe oopazoBanue, 2015

http://www.iprbooksh
op.ru/27380.html

Canmuna H. 0., HWmwuranmonHoe wopaenupoBaHue, Tomck: Tomckuit
roCylapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PAIUO3JIEKTPOHUKH, DJIb
Kownrenr, 2015

http://www.iprbooksh
op.ru/70012.html

Onun B. C., MeTonuueckue ykazaHusi 1 KOHTPOJIbHBIC 3aJJaHUs TIO JUCITUTUTHHE
Teopus npunaTus pemenuii, MockBa: MOCKOBCKUN TEXHUYECKUNM YHUBEPCUTET
cBsa3u U nHdopMmaTuku, 2014

http://www.iprbooksh
op.ru/61765.html

OO6yyaronuecs u3 yncia nHBaMUI0B U il ¢ OB3 obecrieunBaroTcs me4yaTHHIMU | (MK ) SIEKTPOHHBIMU
o0pa3oBaTebHBIMU pecypcamMu B (popmax, alaiTUPOBAHHBIX K OTPAHUYECHHSIM MX 3JI0POBBSI.

8.2. Ilepedyens pecypcoB MH(OPMAIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTu «/HTepHeT», HeOOXOAUMBIX s
OCBOEHUS IUCIUIIITUHBI (MOTYJIs)

HaumenoBanue pecypca cetn «IHTEpHET» DNEeKTPOHHBIN ajpec pecypca

(OCHOBBI CHCTEMHOT'0 aHAJIN3a Ml TCOPUHU IPHHATHUS PEIICHUN moodle.spbgasu.eu

elibrary.ru elibrary.ru

Scilab https://www.scilab.org/

8.3. Ilepeuenpb coBpeMeHHBIX MPOGECCHOHATHHBIX 0a3 TAHHBIX U WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM

HaunmenoBanue DJIEKTPOHHBIN aJpec pecypca

Cucrema aucrannronnoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/

http://ntb.spbgasu.ru/irbis64r_p

OnexkrpoHHas Oubnuoreka Mpbuc 64 lus/

DJIEKTPOHHO-O0MOIMOTEeUHAas cucTeMa n3aarenbcrsa ""Jlanp" https://e.lanbook.com/

DIIeKTPOHHO-OMOIHOTeuHas crcTeMa m3narenserea "FOPAUT" https://www.biblio-online.ru/

DJIEKTPOHHO-0MOIMOTEeUHas cucTeMa n3aarenabersa "' IPRsmart” http://www.iprbookshop.ru/




Hayunas JIEKTPOHHAS
o6ubamnoreka ELIBRARY.RU

http://window.edu.ru

Hayunas snextponnas 6ubnanorexa eLIBRARY.RU

®denepanbHblii  0O0pa3oBaTenbHBId mopTan "EauHoe OKHO 1ocTyma K
00pa3oBaTeIbLHBIM pecypcaM”

Poccuiickast rocygapcTBeHHas OnOanoTeKa WWW.rsl.ru

Bcepoccuiickuii - MHCTUTYT Hay4YHOM W TEXHHUYECKOH uWH(MOpMaIuu o

(BUHUTH) www2.viniti.ru

Enuuelii  3neKTpOHHBIA  pecypc  y4eOHO-METOAMYECKOW —JHMTEpaTyphl

CLIGLACY www.spbgasu.ru

Tex.JIut.Py - Texunyeckas aureparypa http://www.tehlit.ru/
https://www.spbgasu.ru/Univer

[Mepuoanyeckue uznanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

https://www.spbgasu.ru/upload-
Crucok coopurkoB Tpya0B u KoHdpepennuii 8 PUHI]/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer
OopasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

8.4. llepeyenp WH(MOPMAIMOHHBIX TEXHOJIOTUMA, MCIONB3YyEMbIX IMPU OCYIIECTBICHUU OOpPa30BaTEIHLHOTO
mpouecca MO JUCUMIUIMHE, BKJIKOYas [EpeuYeHb JIMIIEH3MOHHOTO M CBOOOJHO pPAaclIpoCTPaHsIeEMOro
MPOrPaMMHOTO OOecTieueHus

Crnioco6 pacripocTpaneHus

HaunmenoBanue (JIMLIEH3MOHHOE WUJTU CBOOOTHO
pacopocTpaHsIeEMOE)

Gretl Bepcust 2019¢ CB00OOJIHO pacpOCTpPaHsIEMOe
Horosop NoJ131908369487 oT

Matlab Bepcus R2019a 01.11.2019 ¢ OOO "Codrnaitn
[Tpoextrr". JInunensus no 31.12.2025

Ramus Educational Bepcus 1.11 CB0OOOJHO pacupocTpaHIeEMOe

Microsoft Windows 10 Pro Horosop  Ne  J132009689201 ot

18.12.2020r

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeH e TUCITUTUTHBI
CaejieHnst 00 OCHAIIEHHOCTH YUYE€OHBIX ayJUTOPUNA U MTOMEIIEHUH JJII CaMOCTOSITEIbHOM pabOThI

HaunmenoBanue yueOHBIX ayuTopuil  momenieHui|  OcCHaIIEeHHOCTh 000PYIOBAHUEM M TEXHUYECKUMH
JUTSL CAMOCTOSITEIbHON pabOThI cpelcTBaMu O0yueHus

VYyebHast ayautopusi Uil TPOBEACHUS  3aHATUH
JEKIIMOHHOI'O0  THUIIA, KOMIUIEKT MYJIbTUMEIUNHOTO

000pyTOBaHHUS MEPCOHATBHEIN KOMITBIOTE
07. VYwuebHble ayauTOpuUu JUIs  TPOBEAEHUS pya N (nep P,
s MYJIbTUMEIUNHBIA TPOEKT KpaH, ayJIuoCHCTeMa
JIEKIUOHHBIX 3aHATUI M A POCKTOp, SKpaH, aylHocucTe ),
JIOCKa, JKpaH, KOMIUIEKT  y4eOHOW  MmeOenw,

noakioueHne kK kommelotepHoir cetu  CIIGIACY,
BEIXOJI B MHuTEpHET

Paboune mecra ¢ I1K (cTos1 KOMITBIOTEPHBIH, CHCTEMHBIH
0JIOK, MOHHUTOp, KJaBUaTypa, MBIIIb), CTOJ pabouMmii,
noakioueHne kK kommerotepHoir cetu  CIIGIACY,
BBIX0J1 B Internet.

07. KomnbroTepHBIii Ki1acc




07. IlomemieHust 1uist CaMOCTOSATEIbHON PabOThHI

[TomerneHune a1 cCaMOCTOSATEIBLHOM paOOThI (YMTATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHBId  OJIOK, MOHHTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«HTEpHET» M 00EcIeYeHneM J0CTyNa B SJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHyto cpeny CIIOIACY.
ITO Microsoft Windows 10

07. VYd4eOHBIE ayAUTOPUHU MIPOBEACHUS
IIPAKTUYECKUX 3aHATHH, KypCOBOT'O
MPOEKTUPOBAHUS (BBIOJHEHUSI KYpCOBBIX DPaboT),
IPYNIIOBBIX M HMHIUBHIYalIbHBIX KOHCYJIbTAlUi,
TEKYIETr0 KOHTPOJIS U POMEKYTOUHON aTTecTallun

JUIA

Kommuiekr MYJIbTUMEIUIMHOTO 000pya0BaHUS
(mepcoHaTBHBIN KOMIIBIOTED, MYJIbTUMEIUITHBII
IIPOEKTOpP, BSKpaH, ayJuOCHCTEMA), OCKAa, KOMIUIEKT
yueOHOI Mebenu, MOAKIIOUEHUE K KOMITBIOTEPHON CeTH
CIIGI'ACY, Bbixox B HTEpHET

st maBanuaoB u ymi ¢ OB3 obecrnieunBaroTes criennaibHbIe YCIOBUS JUIS MOTYYCHHs] 00pa30BaHUs B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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