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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)
dbopmupoBaHKEe y OYIYIITUX MaruCTPOB CIIOCOOHOCTH OCYIIECTBIISATh KPUTHUCCKUNA aHATTN3 TTPOOTIEMHBIX
CUTyalluii HA OCHOBE CHUCTEMHOTO 110/IX0/1a, BEIPAOaThIBATh CTPATETHIO IeHCTBUIMA
(dopMHpOBaHUE CIIOCOOHOCTH K BBISBJICHHIO COCTABIISIIOIIMX MPOOJIEMHON CHTyallUd U CBSI3€H Mexay

HHUMU;

OCBOCHHME METOJ0B KPUTHUYECKOIO aHaaM3a IIPH UCCIENOBAHMM CHCTEM U BBIOOPA METONOB aHAJIN3A,
aJIeKBAaTHBIX MPOOJIEMHON CUTYallUH;

NOJIy4EeHHE HABBIKOB pa3padOTKK 1 000CHOBAHUE IUIaHa ASUCTBUI MO pEIICHUIO TPOOJIEMHOM CUTYalny;

NOJy4eHHEe 3HAaHMH IO NPUMEHEHHIO CIOCO00OB OOOCHOBaHMS peLIeHUs (MHIYKLHMSA, AEAYKLUs, IO
aHAJIOTHH) POOJIEMHOM CUTYallMH U3Y4EHHE TPUHIIUIIOB TEOPUU CHCTEM;

OBJIa/IEHUE CIIOCOOAMU KITaCCU(DUKALIUHN CUCTEM;

pa3BUTHE HABBIKOB CUCTEMHOI'O MOJCIIMPOBAHNS;

MO3HAHUE CIIOCOOOB MPUHATHS PELLICHUN B CIIOKHBIX CUCTEMAX.

2. llepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB OO0y4YeHHMsI MO JUCHUILIMHE (MOIYJIIO), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona n HaumeHoBanue

Ko u nHaumeHnoBaunue

[Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110

KOMIIETEHINH MHAMKATOpA TOCTUKEHUS JUCLUIUIMHE, 00€CIIeUnBaIOIINe JOCTHKEHHE
KOMITETEHIINU IUTAaHUPYEMBbIX pe3ysbTaToB ocBoeHust OITIOI]
VK-1 Cnocob6en|YK-1.1 OcyiecTBisieT TOUCK|3HAET
OCYIIECTBISTh KPUTUYECKHI |[MH()OPMAIIMOHHBIX pPECypcoB (B|- MpHHIMIBI TOMCKA W  MaTeMaTHYeCKOM
aHaJIn3 npoOJIEMHBIX [TOM yucie B 1UdpoBOi cpene),|00padOTKH TaHHBIX,
CUTyalui Ha ocHOBe|cOop 1 00paboTKy WHGOPMAIMH|IPUHIMIIEI ~ TEHEPAllMH  PENpe3eHTATHBHON
CHCTEMHOI'0 [0JIX0/1,|0 MPOOJIEMHON CUTYalluu BbIOOPOYHOHN COBOKYITHOCTH;
BbIpa0aThIBATh  CTPATETHIO - TEOPETHYECKHE OCHOBBI MaTeMaTHYECKOU
JIEWCTBUI 00pabOTKH TaHHBIX
ymeeT
- OCYIIECTBIISITh F€HEPALINIO PENPE3EHTaTUBHON
BBIOOPKH B COOTBETCTBHUH C 33J[aHUEM;
- 000CHOBBIBaTh HEOOXOAUMBIN 00bEM BEIOOPKHU
JUTSL HCCIIEZIOBAHUS;
- TPOBOAUTH CTATUCTHYECKYIO 00pabOTKy
JAHHBIX IPOBOIMMOTO HCCIIEIOBAHUSI.
BJIajeeT HABbIKAMH
- MareMaTHYeCKUMH METOJaMH 00paboTKH
JAHHBIX
YK-1 Cnocoben|YK-1.2  IlpoBoauT  OIICHKY|3HAET
OCYIIECTBIIATh KPUTHYECKHI[MHQOpPMAIIM O  TPOOJIEMHOM |- TEOPETHYECKHE OCHOBBI TEOPHUH MPOBEPKH
aHaJIN3 NpOOJEMHBIX [CUTyallM  HAa  COOTBETCTBHE|CTATHCTHYECKUX TUIIOTE3;
CUTYyauit Ha OCHOBE|TpeOOBaHUSAM OOBEKTHUBHOCTU H|ymMeeT
CHCTEMHOT0 M0/IX0/1,| JOCTOBEPHOCTH - GopMyIHPOBATH CTATUCTUYECKUE TUIIOTE3BI;
BBIpa0aThIBaTh  CTPATETHIO - OCYHIIECTBJIATH  TPOLEAYPY  IPOBEPKHU
necTBUi CTaTUCTHUYECKUX TUIOTES;

BJIaJie€T HABbIKAMHA
- nponeaypaMu  IIPOBEPKHU CTATUCTHYCCKUX
THUITOTE3




VK-1 Cmocoben|YK-1.3 OcyuiecTBisieT|3HaeT
OCYIIECTBISTh KPUTUIESCKUH | JCKOMITO3HITHIO npoOJIEeMHO# |- CIOCOOBI JAEKOMITIO3MIIMKA CHCTEM (ammapar
aHan3 MPOOJIEMHBIX [CUTyalli KaK CUCTEMBbI 3HAKOBBIX JHarpamm M mpodee);
CUTYyaIui Ha OCHOBE - MaTeMaTW4YeCKUe  METOIbl  BBISIBICHUS
CHUCTEMHOT'O MOJIX0/1a, 3aKOHOMEPHOCTeHl  (DYHKUMOHHpPOBAHUS U
BEIPA0aTHIBATh  CTPATETHIO Pa3BHUTHUS CHCTEM;
NecTBUi - MareMaTH4eCKHe MOJIEIH OIMHUCAHHUS CHCTEM
JUIi  MX aHaiu3a W [POTHO3UPOBAHUSA
MOBE/ICHUs, CTPATETHYECKOr0 TUIAaHUPOBAHMUS,
yMmeer
- BBIBJATH CHUCTEMOOOpasyrolme (GaKTopsl,
XapaKTEepU3yIOLIUE CTPOCHUE U IIOBEJICHUE
CUCTEMBI;
BJIaJieeT HABBIKAMH
- cnocobaMM  BBISBIIGHHS  COCTaBJISIOIIMX
pOOJIEMHOM CUTYAIlUU U CBS3EH MEXKy HUMH C
UCII0JIb30BAaHUEM MaTEMATUYECKOTO anrmapara:
0anaHCOBBIX MOJIETICH,
MOJICICH CUCTEMHOM JUHAMHUKHU,
pEerpecCUOHHBIX MOJeNei
YK-1 Cnocob6en|YK-1.4 BrisBnser aneMeHT(bl) H|3HAET
OCYIIIECTBIISATh KPUTUICCKHI|CBS3b(H), CO3/Al0NIUe(- OCHOBHBIE MaTeMaTHYECKUE MOJENIU s
aHaIu3 POOJIEMHBIX [[IPOOIEMHYIO CUTYAIUIO BBISIBJICHUS DJIEMEHTOB U CBSI3ed B CHUCTEMaXx,
CUTYaIHi Ha OCHOBE CO3JAIOIIMX  NPOOJIEMHYIO  CUTYyallUI0 €
CHUCTEMHOTO MOJIX0/1a, UCIOJb30BaHNEM MaTeMaTHYECKOIo anmapara:
BbIpa0aThIBATh  CTPATETHIO 0alaHCOBBIX MOJIETIEH,
JecTBU MoJIeIei CUCTEMHOM TUHAMHUKH,

PETPECCUOHHBIX MOJICIIEH;

- MaTEeMaTH4YECKHE OCHOBBI
MOJIETTUPOBAHMUS;

- OCHOBBI MaTEMAaTH4YECKOr0 MOJEIUPOBAHUS C
HUCIIOJBb30BaHUEM UMHUTAILIMOHHBIX MOI[GJ'ICI\/'I;

HUMHUTAIIMOHHOI'O

ymeeT
- BBISIBJISITD 3JIEMEHT(bI) U CBSI3b(H), CO3/Aa0IIINE
npoOJeMHYI0  CHUTyallMl0  C  I[OMOILBIO

MMHTALMOHHOIO MOJIETIUPOBAHMS;

BJIa/ieeT HABbIKAMH

- IpUEMaMU UMUTALIMOHHOTO MOJICIIMPOBAHNS;

- METOJaMH MAaTeMaTU4YeCKOro aHalu3a s
WHTEpIpPETAlMU PE3YyNbTATOB MMHUTALMOHHOIO
MOZEIIUPOBAHUSA.




YK-1 Cnocob6en|YK-1.5 dopmynupyer 3amaqy
OCYILECTBIATh KPUTHYECKUH (1) JUTS paspeleHus
aHaIN3 POOJIEMHBIX |TPOOIEMHOM CUTYaITUN

CUTyalui Ha OCHOBE
CHUCTEMHOT'O 0JIX01a,
BbIpabaThIBaTh  CTPATETHIO
NEUCTBUMN

3HaeT

OCHOBHBIC MAaTC€MaTU4YCCKUEC MOACIN A
OITMCaHUs CUCTEM,

- OCHOBHBIC MaTeMaTH4CCKUC METOAbI
OIITUMH3allNH,;

- OCHOBHBIC MATEMAaTUYCCKUEC MOICTIN MIPHUHATHA
peI_HeHI/Iﬁ n SKCIIEPTHOI'O OLICHHUBAHUA
COCHApPUCB PA3BUTHA,

- MareMaTu4€CKUE€ OCHOBBI HMHTAIITMOHHOI'O
MOACIINPOBAHUA CUCTEM,

yMeer

- (dopMaTM30BBIBaTh YCIOBHE 3a7auydl U
dbopMynupoBath eé MaTE€MaTUYECKYIO
MMOCTaHOBKY;

- CTPOUTHh UMUTALMOHHYIO MOJIETb;

BJIa/ieeT HABbIKAMU
- crmocobamMu MareMaTH4eckon (opMaan3anuu
YCJIOBHS NIPEMETHOM 3a/1a4u;

- MOAXOJaMHU K BBIOOPY WM TOCTPOCHHUIO
MMUTAIMOHHON MOJIEJIH CUCTEMBI

YK-1

Crocoben|YK-1.6 OcymiecTBasieT

OCYIIECTBIATh KpUTHYCCKUH [uaeHTHDUKaMIO  3amad(u) U
aHaIn3 poOJIEMHBIX [BBIOOD criocoba ux (ee) pereHus

CUTyalui Ha OCHOBE

CHUCTEMHOTO MOIX0/a,
BBIPA0ATHIBATh  CTPATETHIO
EUCTBUI

3HaeT

- CcHocoObl MIACHTHU(PHUKALUU MaTeMaTHYeCKOI
3ajauy;

- crocoObl BhIOOpa MAaTeMaTHUYECKOr0 METOJa
peLeHus;

ymeer

- OCYILIECTBIIATH UICHTU(PHUKALHIO
MaTeMaTUYeCcKOM  3ajaud g pelIeHUs
IIPUKIJIATHOM 3a1a4u;

- 00OCHOBBIBaTb BBIOOpP MaTEMaTHYECKOIO
METO/Ia PEIIECHUS 71 IPUKJIAHOM 3a/1auH;

BJIajieeT HAaBbIKAMM
- cmoco0aMu  pelIeHUsT  MaTeMaTHYeCKOW
3a7a49u, GOpPMAU3YIOLICH PUKIIAIHYIO 33139y,
C TOMOIIbIO BBIOPAHHBIX MaTEMAaTHUYECKUX
METOJIOB

3. Yka3anue MecTa JUCIHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMBbl

Jannast aucuuruiMHa (MOAYNb) BKJIIOYEeHAa B biok

«ductunmuasl, monynu» b1.0.01 ocHoBHOI

npodeccroHanbHOM 0OpazoBarenbHON porpamMmbl 38.04.01 DkOHOMUKA U OTHOCHTCS K 00sI3aTEILHON YacTH
yueOHOro IJjaHa.
3HaHME Kypca MaTeMaTHKU B paMKaX MporpaMMbl OakanaBpuara

Ne Kon n HauMeHoBaHME MHAMKATOpA
[Tocnenyromye qUCIUTIIIMHBI
/11 JIOCTHKEHUST KOMIIETEHIIUHI
1 KomangoobpazoBanue, camoympaBienne u  comumanpHas[YK-3.1, VK-3.2, VK-3.3, VK-3.4,
ajganTamnus B npodeccuoHaabLHON AeITETbHOCTH VYK-6.1, YK-6.2, YK-6.3
2 Metonsl aHanuza W oneHkd dSddextuBHocTH nAesrensHocTH|OINK-2.1, OIIK-2.2, OIIK-2.3, TIIK

OopraHu3anyuu

(ID-1.5




Hayuno-uccnenoBatenbckas paboTta (mojlydeHUE MEPBUUYHBIX

3 - OIIK-3.1, OIIK-3.2, OIIK-3.3
HABBIKOB HAYYHO-HMCCIIEA0BATEIHCKON paOOTHI)

4 Obecneuenne 3((PEeKTUBHOCTH WHBECTULIMOHHO-CTPOUTEIHHBIX TK-3.1, TIK-3.5, TIK(L)-1.5
IPOEKTOB

5 TeXHUKO-2KOHOMUYECKOe o0ocHOBaHUE MHBECTUIMOHHO | -e 5 4, TIK-2.5
CTPOUTEIILHBIX IPOEKTOB

6 KoHTpakTHBIE OTHOINEGHUS TPU peaTH3alUi HHBECTUIIMOHHO- [IK-3.2, TIK-3.3, [IK-3.4
CTPOMUTENIbHBIX IPOEKTOB

v Opranuszanus 6H3H€vC-HpOL[eCCOB WHBECTHIMOHHOM - 4 5, [TK-4.6, [TK-4.7
JeSITeJIbHOCTH OpraHu3aiui

8 Onenka PHUCKOB IuBepcuUKaun WHBECTHIMOHHOM - 1 4, TIK-1.5
JIeSITeIIbHOCTH OPTraHU3aIIH

9 DKOHOMHUYECKass OLEHKa OW3HEC-TPOLECCOB CTPOUTEIBHOM [IK-4.1, IK-4.2, TIK-4.3, TIK-4.4
OpraHHu3aIu

10 DKOHOMHYECKHE OCHOBBI YyrpaBiieHus puckamu u KoHTpossa([IK-1.4, TIK-1.5, TIK(LI)-1.3, TIK(LI)
peaar3ayy HHBECTUIIMOHHO-CTPOUTEILHOIO IIPOCKTA -1.4

11 DxoHomMHuueckoe U puHaHcoBoe obocHoBaHue ympasineHdeckux|OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK
pEeIICHUI 4.4

12 |Tooexribiii MeHe K MEHT YK-2.1, VK-2.2, VK-2.3, VK-2.4,

P 5 VK-2.5
13 |OneHka HHBECTULIMOHHBIX PEIICHUH B CTPOUTEIHCTBE [1K-2.1, T1K-2.2, TIK-2.3

4. O0beM IUCHUIIMHBI (MOAYJISI) B 3a4eTHBIX €IMHHUIAX € YKAa3aHHEM KOJNYeCTBA aKaJeMUYeCKHX
4acoB, BbIICJICHHBIX HA KOHTAKTHYI padoTy o0y4yawuuxcsi ¢ nmpemoaasaresieM (M0 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSAITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

Cemectp
N3 Hux yacel Ha
Bup yueOHOIt paboThI Beero MIPAKTUYECKYIO
4acoB 1
TIOATOTOBKY
KounrakTHas padora 32 32
Jlexmmonnbie 3auaTus (JIek) 16 0 16
[paxTuueckue 3ausatus (Ip) 16 0 16
HNuas koHTaKTHasA padoTa, B TOM YHCJIe:
KOHCYJIBTAIINH 110 KypCOBO# paboTe (IPOEKTY),
KOHTpoJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3adeTa ¢ OIEHKOH; 3aIlluTa KypPCOBOW pabOTHI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KoHCYIBTAITMS TIEPE PK3aMEHOM U Cada dK3aMeHa)
Yacebl HAa KOHTPOJIb 4 4
CamocrositenbHas padora (CP) 72 72
O0masi TPy10eMKOCTh IUCHUILIUHBI (MOIYJISA)
yacpl:| 108 108
3a4YeTHbIe eIUHHUIbI: 3 3

5. Copepkanne AUMCHMILVIMHBI (MOAYJIsI), CTPYKTYPHPOBaHHOe IO PpasjenaM (TeMaM) € yKa3aHHeM
OTBe/ICHHOI0 HA HUX KOJIMYeCTBA aKa/leMUYeCKHUX YACOB U BUA0B YUeOHbIX 3aHATHH
5.1. TemaTHueckuii MjaaH JUCHUILUIUHBI (MOYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHIUKATOP
E 113 JIP B a
Ne Paznensl AUCHUIUIHHEL S JleKimH CP cero, JTOCTIKCHH
(5] qac.
o M3 HUX Ha M3 HUX Ha M3 HUX Ha i
MPaKTH- MPaKTH- MPaKTH- KOMIICTCHII
BCCro YECKYIO BCCTro YECKYHO BCECTro YECKYHO Un
Ioaro- Ioaro- Ioaro-
TOBKY TOBKY TOBKY
1. |1 paznen. Maremarudeckue
MOJICIN CUCTEM
VK-1.1,
OcHOBHBIE MOJIOKEHUS VK-1.2,
CUCTEMHOTO aHaJIn3a. VK-1.3,
11 MaremaTtudeckue MOJICIH 1 8 5 12 25 VK-1.4,
CHUCTEM VK-1.6,
VK-1.5
2. 1o paznen. MeTo/ bl ONITUMH3AIUN
B yIPaBJICHUH CUCTEMaMU
VK-1.1,
Mertoanl OITUMH3ALIUH. VK-1.2,
21 [Ipumepsl TOMCKAa ONTUMATBHBIX 1] » 2 12 16 YK-1.3,
pPeKUMOB  (DYHKIIHOHHUPOBAHUS VYK-1.4,
CHCTEM VK-1.5,
VK-1.6
VK-1.2,
HNmuTanroHHoe MOAEIMPOBAHUA VK-1.3,
590 MIPOIIECCOB IUIA [IOMCKa 1 2 2 16 20 VK-1.4,
ONTUMAJIBHBIX PEXKUMOB PaOOTHI YK-1.5,
CHCTEMBI VK-1.1,
VK-1.6
3. |3 paznen. Matemaruueckue
METOJIbI IPUHSATHSI PEIICHUN
MHOTOKpUTEpUATBHBIE METOIBI
3.1. [ontumuzanmu  gas npuHsTHS| 1 2 2 12 16
penIeHUN
VK-1.1,
VYK-1.2,
32, MaremaTudeckue § MeTozbl| 4 | o 3 10 15 VK-1.3,
MIPUHATUS PELICHUI YK-1.4,
VK-1.5,
VK-1.6
VK-1.1,
YK-1.2,
33, NMuranmonnoe MOJIeIpOBanye| 4 2 10 12 YK-1.3,
JUISL IPUHSATHUS PEILICHUN YK-1.4,
VK-1.5,
VK-1.6
4. |4 paznen. Kontponb




YK-1.1,
YK-1.2,
YK-1.3
4.1. [3auer 1 4 o
VK-1.4,
YK-1.5,
YK-1.6
5.1. Jlexuuu
Ne | HaumenoBanue pazaena N
. HanmMeHnoBanue u KpaTkoe CoAep:KaHue JTEeKINi
n/m Y T€MBI JIEKIU I
OCHOBHBIE TIOJIOKEHUSI CHCTEMHOTO aHAIN3a U TEOPUU MPUHSITHS pEeLICHUN
OCHOBHBIE IOHATHUS CUCTEMHOT'O aHAJIN3a
OCHOBHBIE TIOJIOKEHUS
[Ipumepsl cucTeM B TEXHUKE U 9KOHOMUKE
CHUCTEMHOTI'O aHaJIn3a.
1 Marematnyeckoe MOACIIUPOBAHUE ITPU U3YUEHUH CUCTEM
MaremaTuueckue N
Buabl MaTeMaTuueckux Mojesie CuCTeM
MOJIEJIA CUCTEM .
Hcnionb3oBaHue TEOPUH NPUHATHS PELIEHUN B CHCTEMHOM aHAJIN3€
banancoBble Mozenu B CcHUCTeMHOM aHanuze. llpumenenue OamaHCOBOI
Mozenu JleonTreBa
HcTopus co3nanus 6aiaHCOBBIX MOJIENIEH.
Tabmuia MeKOTpacIeBOro OallaHCca B €€ CTPYKTYpa.
OcHoBHbIE 6aTTaHCOBBIE COOTHOIICHHUS.
OCHOBHBIE TIOJIOKEHUS
TexHomornueckass MaTpuIla U €€ MPOTYKTUBHOCTbD.
CHUCTEMHOT'0 aHaJIu3a.
1 Martpuna noJiHbIX 3aTpar.
Marematuueckue
Monenb JIeoHThEBA.
MOJIEJIA CUCTEM
OcHOBHbIE TUIIBI 33/1a4, PEIIaEMbIX C IOMOIIbI0 Mozen JIeoHTheBa.
banancoBeie Monenu B cucreMHOM aHanuse. [Ipumenenue OanaHCOBOM
Mozenu JIeoHTheBa AJi pelIeHUs] MPaKTUYECKHUX 3a]1ay.
Hcnonb3oBaHne KOMIBIOTEPHBIX TEXHOJIOTUN MTPU MPUMEHEHUH B CHCTEMHOM
aHayM3e 0aTaHCOBBIX MOJIEIeH
Mojaenu cuCTEMHON JUHAMHUKH
Hcropus co3nanust Mmoenei CACTEMHONW TMHAMUKH.
[TpuHIMITBI CO31aHUS MOJAEJIEN CUCTEMHON JUHAMUKHU
OCHOBHBIE 3JIEMEHTHI MOJIENI CUCTEMHOM JUHAMUKH.
00paTHBIE CBSI3M B MOJIETISIX CUCTEMHOM TMHAMHUKHU
W3BecTHbIE MOJIEM CUCTEMHON AMHAMUKHU B Tpyaax doppecrepa: MOjeEINb
MPEANPUSITHS, MOJIETh TOPOJIa, MOJIETh PA3BUTHS [IUBUITN3AIINH.
Cucremsl quddepeHIMaTbHBIX YpaBHEHHS IEPBOTO MOPsiAKa ¢ Ha4adbHBIMU
OCHOBHBIE IIOJIOKEHUSA |yCIIOBUAMHM KaK OCHOBA MAareMaTH4eCKOro IPEICTABIEHUS MOJesei
1 CHUCTEMHOTI0 aHAIN3a. [CHUCTEMHOW IUHAMHUKH.
Maremaruyeckue [Tepexon Kk TUCKPETHOHN opMe MOJEIH.
MOJICJIA CUCTEM [IporHo3upoBaHue CLEHApUEB pPa3BUTHS CHCTEMa OCHOBE MOJENen
CUCTEMHOI THHAMHUKH.
CranuoHapHble(yCTaHOBUBILIHUECS ) COCTOSIHUS.
JluHeiiHple W HENWHEWHbIE CHUCTEMbI, JIMHEApHu3alHsi B OKPECTHOCTU
CTallMOHAPHOU TOYKH.
Bo3MOXHOCTL  HCCIENOBaHUA  MOJECIEHM CHCTEMHOW JWMHAMHUKUA  Ha
YCTOMYUBOCTb.
Hcnonp30BaHMEe KOMIBIOTEPHBIX TEXHOJOTUH JUISI  TMPOTHO3UPOBAHUS
CILIEHApUEB Pa3BUTHS CUCTEM Ha OCHOBE MOJEJIEH CUCTEMHOW TMHAMUKHU.
[locTpoeHue perpecCHMOHHBIX MOJENEN ISl aHalu3a U MPOTHO3UPOBAHUS B
OCHOBHBIE NONOKEHHS | preTeMHOM aHAIN3E
1 CHCTEMHOTO aHATH3A.  |[TonsTHE perpeccun
Maremaruieckue  |[Tocrpoenne MoeH PerpeccHOHHON 3aBHCHMOCTH HA OCHOBE BHIGOPOUHBIX
MOJICNIA CUCTEM JAHHBIX




[TapHast 1 MHOKECTBEHHAsI pErpeccun

OmnpeneneHue OICHOK MapaMeTpPOB BBIOOPOYHOTO YpPABHEHMS JIMHEHHOMN
MapHOM pEerpeccuy ¢ MOMOIIbI METO/1a HAMMEHBIINX KBAJAPaTOB

Onenka kayecTBa IOCTPOEHHON MOJIEH JIMHEHHON TapHOM perpeccuu
OlLieHKa TECHOTHI JIMHEUHOMN CBSI3U

IIpoBepka 3HAYMMOCTM YPaBHEHMs JIMHEWHOM IIApHOW pETPeccCuu U
rapaMeTpoOB YpaBHEHUS

TpeboBanus K CTaTUCTUYECKUM OLICHKaM: HECMEILIEHHOCTb,
COCTOATEILHOCTH, 3P (HEKTUBHOCTD.

Teopema ["aycca-MapkoBa

[Ipennocsuiku METOJa HAUMEHBIIUX KBAIpaTOB

Henuneiinas perpeccus. Ilpuem nmHeapu3aluyd HEJIMHEHHBIX MOJAENIEH
OIIpE/ICIICHHBIX TUIIOB JJIs1 YIIPOLLEHUS PacYETOB.

OT60p (hakTOPOB B MOJACIISIX MHOXKECTBEHHOH JIMHEHHOU perpeccuu
[TocTpoeHue perpeccuoHHBIX MOAENEH JUIsl aHaluu3a U MPOTHO3MPOBAHUS B
CUCTEMHOM aHaJn3e

KoMmploTepHble TEXHOJOTUMU ISl NIOCTPOEHMSI M aHAJIN3a PErpPECCHOHHBIX
MOJIETIEN.

MeToabI OIITHMU3ALINH.
[Ipumepsnl moncka
ONTUMAJIBHBIX PEKUMOB
(GYHKITMOHUPOBAHUS
CUCTEM

MaremMaTHueCcKue MOJEIH  MOCTPOSHHsI  KpuTepueB d(h(HEeKTHBHOCTH
(GyHKIMOHMpOBaHUS cucTeM. Mertoabl ontumuzanuu. I[Ipumepsl noucka
ONITUMAIIBHBIX PEKUMOB (DYHKIIMOHHUPOBAHHS CUCTEM.

IIponiecc BbIOOpa Kputepus 3()(HEeKTHBHOCTH B KOHTEKCTE OCHOBHOM €U
HCCIIEA0BAHUS CUCTEMBI

TpebGoBanus Kk kpuTepuio 3¢ HEKTUBHOCTH

MaremaTrueckoe BbIpakeHue Kputepus 3QpPpeKTHBHOCTH

IlocraHoBKa 1 aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONTHUMM3AL[MOHHBIX 3aJa4
[Ipumeps! 3a1a4 TMHEHHOTO U HEITMHEHHOIO IpOrpaMMHUpPOBaHUs(MMEETCS B
BUIY ONTHMH3AlMM):33Ja4a 00  ONTHUMaJbHOW  MPOW3BOJCTBEHHOMH
porpamMMe, TpaHCHOPTHAsA 33ajaya, 3ajada O Ha3HAuYeHMsX, 3ajada JpoOHO
-JIMHEWHOr0 IPOrPaMMHUPOBAHUsA, 3ajada YIpaBICHUS 3amacamMu IpH
JNETEPMUHUPOBAHHOM CIIPOCE.

I'padnueckuit meTon pemeHus 3ajad JUMHEHMHOrO IMPOrpaMMUPOBAHMSL.
ANTOpUTM CUMIUIEKC-METOAA.

Komnsrorepnas peanusanus peleHus 3a7a4u JIMHEWHOT O
IIPOrpaMMUPOBAHHUS U

aQHAJIN3 MTOJIYYEHHOT'O PEIICHHUS.

Meroasl pelleHHe 3a1ad HEJIMHEWHOrO0 MPOrpaMMHUPOBAHUSA B CHUCTEMHOM
aHaJIn3e.

Hcnonp30BaHre KOMIIBIOTEPHBIX TEXHOJIOTMM Uil TIOMCKA ONTHMAJIbHBIX
PEXUMOB (QYHKIIMOHUPOBAHUS CUCTEM.

Nmutannonnoe
MOJICTTUPOBAHUS
MIPOIIECCOB JIJISl TIOMCKA
ONTUMAJILHBIX PEKUMOB
PabOTHI CUCTEMBI

MareMaTrnueckrie OCHOBBI MMUTAllMOHHOTO MOJIETTMPOBAHMS CUCTEM

CyTb UIMUTALIHOHHOTO MOJIEJIMPOBAHUS.

Meton Monte-Kapio.

Teopus oneHOK.

[IporpamMMHoOe obecrieueHue UMUTALMOHHOTO MOJIETTUPOBAHUSI.

ANTOpUTMBI F€HEPALIUU CITyYalHbIX YU CEIL.

I'enepupoBanne cCiydyallHbIX BEJIMYMH, WMEIOIMMX 33JaHHBIA  3aKOH
pacrpeneieHus.

HaxoxzaeHue oONTUMaNbHBIX YCIOBHM (YHKIIMOHMPOBAHHUS CHUCTEMBI C
IIOMOUIBI0 UMUTALIMOHHOTO MOJIEITUPOBAHUS.

Hecranuonapusie pexxumbl pab0Thl UMUTAIIMOHHOW MOJIETTH

AHanu3 BBIXOJHBIX JAaHHBIX M CpPaBHEHHE AJIbTEPHATUBHBIX BAapUAHTOB
pe3yabTaTOB UMUTALIMOHHON MOJEIN

AHanu3 4yBCTBUTEIBHOCTH UMUTALIMOHHON MOJIENH




Peanu3zanusi ”UMUTAIIMOHHOTO MOJCJIIMPOBAHUS C MOMOIIBI KOMIBIOTEPHBIX
TEXHOJIOTUH

[Ipumepsl pa3pabOTKM HMMHUTAIMOHHBIX MOJCICH I pelieHus 3anad
CHUCTEMHOTI'0 aHaJIN3a U MPUHATUS PEIICHUI

Mopaenb ompeneneHuss NOTPEOHOCTEH Tropoja B KOJWYECTBE TOKAPHBIX
MalllnH
HNmuranmonnoe
MPOIIECCOB

MOACIINPOBAHUE TCXHOJIOTMYCCKHUX W  TPAHCIIOPTHBIX

MHOFOKpI/ITepI/IaHBHHC METOJbI OIITUMU3AINU JIA IPHUHATHUA peI_HeHI/Iﬁ
ITocTanoBka 3aJa4uu MHOFOKpHTepHaHBHOﬁ OIITUMU3AllUH.

HpI/IMepH 3aaad CUCTCMHOI'O aHajim3a, IMPUBOAAIINC K 3agadaM

MHorokpuTepraibHble |MHOIOKPUTEPUAIbHON ONTUMH3ALINN.
4 | meronapl ontuMu3anuud | MeToabl MHOTOKPUTEPUAIbHON ONTUMHU3ALIMY.
JUIS IPUHSATHS pernennid |[[pyMeHeHne MHOMOKPUTEPUAIBHBIX METOAOB ONTUMU3ALUN IS IPUHATHS
peleHuit
Hcnonp30BaHnEe KOMIIBIOTEPHBIX TEXHOJOTMH [UIsl pealn3allid METOJOB
MHOTOKPUTEPUAIbHON ONTUMU3ALINN
MaremaTtnueckue METO bl IPUHATHS PEILICHUN
OO61as xapakTepUCTHKA MATEMAaTUYECKUX METO/I0B IIPUHATHUS PELLICHUI
OKCIEepTHBIE METO/Ibl ¥ UX IPUMEHEHHE TP IPUHATUY PELLICHUN
MaremaTnueckoe 0OOCHOBaHHE COTJIACOBAHHOCTH MHEHHH 9JKCIIEPTOB,
IIPOBEPKAa  CTaTUCTHUYECKUX  TUIOTE3 i INPOBEPKH  3HAYMMOCTH
Maremarnueckue K03 pHIIMEeHTa PAHTOBOI KOPPEIALUT
5 METOAbI NpUHATUA  |MeTo aHanu3a uepapxuii-o01acTe NPUMEHEHUS B CUCTEMHOM aHalINu3e IpU
peleHni OPUHATUM  pEUIeHMH,  omucaHue  oOLIero  ajaroputMa,  OIEHKa

COTJIACOBAaHHOCTH IIOCTPOEHHOU HepapXHH.

OrieHKa ClieHapUeB Pa3BUTHUSL CUCTEMBI TIPU MPUHITHU PEIICHUN C ITOMOIIIBIO
JIepeBa pelieHu

KomnproTepHbIE TEXHOJOTHM Il pEAM3aLMU MATEMAaTUYECKUX METOH0B
MIPUHSTUS PELICHUN.

5.2. IlpakTuyeckue 3aHsATUS

HaunmenoBanue pa3aciia

Ne .
/m | 7 TeMBI MpaKTHHECKHX HaumenoBanue u conepkaHne NpakTUYECKUX 3aHATUI
3aHATHI
MaremaTnueckue MeToabl 00pabOTKM JaHHBIX, IPOBEPKAa CTATUCTHUYECKHUX
TUIIOTE3
[IpumeHeHre METOAOB MaTeMaTHYEeCKOM CTaTUCTUKU Mg oOpaloTka
pe3yJIbTaTOB SKCIEPUMEHTA WM HAOII0AeHU I
OcCHOBHBIE TIOJIOKEHUS .
Hcnonb30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH JIIs1 00paOOTKH TaHHBIX.
CHUCTEMHOT'O aHAJIN3a. .
1 [TocTpoenue sMnupryuecKoi (GyHKIMU pacipeaesieHHs.
Maremaruyeckue o
I'paduk smMnupuyueckoil pyHKINU pacrpeaeeHusl.
MOJIEIIA CUCTEM
OnpezeneHne YUCIOBBIX XapaKTEPUCTUK BEIOOPKU
IIpoBepka CTaTUCTUYECKUX TUIOTE3 O 3a/IaHHOM BH/JIE PaCIPEICICHNUS.
JlucriepCMOHHBIN aHAJIM3.
Pemenne nmpakTnyeckux 3amad.
banancosast mozaens JIeoHThEBA U €€ IPUMEHEHHUE B CUCTEMHOM aHAJIN3e
AHanun3 TabIuIkl MEXKOTpacieBOro OamaHca
Ocuosusle nonoxkenus |[loctpoenne Monmenu JleoHThbeBa Ha OCHOBE  3aJaHHOM  TaOJIUIIBI
1 CHCTEMHOI'0 aHajIn3a. |MEXOTpacieBoro damaHca
Maremaruueckue OneHka NpogyKTUBHOCTH TEXHOJIOTUYECKON MAaTPUILIbI
MOJIETHN CUCTEM Pemennie THIIOBBIX 3a7a4 CTPATETUYECKOTO IJIAHUPOBAHUS
Hcnonp30BaHNE KOMIIBIOTEPHBIX TEXHOJOTHMH IIPU PELIEHUH  3a]ad
CHCTEMHOTO aHaju3a ¢ MpUMEHEeHneM OaaHcoBOM Mojenu JIeOHTheBa
1 | Ocnosuble monosxenus |IIOCTPOCHUE U aHAITM3 MOJICTICH CHCTEMHON THHAMUKH




CHUCTEMHOTI0 aHaJIN3a.
Marematnueckue
MOJIEIIN CUCTEM

[TocTpoenue u aHanu3 MoJieNel CUCTEMHON JTUHAMUKH

Hcnonp3oBanne Meroma Oiijepa NpU pealu3alid MOJEIEH CUCTEMHOMN
JTUHAMUKA

ITouck cranMOHAapHBIX COCTOSHUI

IlocTpoeHne cueHapueB pa3BUTUS HCCIELYEMBIX CHUCTEM C IOMOULIBIO
MOZEJIEH CUCTEMHON JUHAMUKHU

IIpumeneHne mMonened CUCTEMHOM IMHAMUKH I PEUICHHE IMPAKTHYECKHUX
3aad B CBOEM IIpeIMETHOM 0O0JacTH HCIOJBb30BAaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHH.

OCHOBHBIE ITOJI0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICJIM CHCTEM

[TocTpoeHne perpecCHOHHBIX MOJAENEH U aHajdu3a W MPOTHO3UPOBAHUS B
CHCTEMHOM aHaJIN3¢

[TocTpoeHune Mojeny MapHOW JIMHEHWHOW PErpeccuu, MPOBEPKa 3HAYUMOCTH
ypaBHEHUS U TTApaMETPOB YpaBHEHUS

[IpoBepka ocHOBHBIX Tipeanocsuiok MHK

Hcnosb30BaHrE NOCTPOCHHOM MOJAENH JIJI AaHAJIN3a CUCTEMBI.

[TocTpoeHue HETMHENHBIX MOJACIICH.

Br160p nyunieit moaenu.

[IporHo3upoBaHue Ha OCHOBE BLIOPAHHON MOJIEIIH.

MeToabI OIITHMU3ALINH.
[Ipumepsnl moncka
ONTUMAJIBHBIX PEKUMOB

MareMaTHuecKue MOAETH TOCTPOCHHS KpUTepueB 3(PpPEKTUBHOCTH CHUCTEM.
Meroasl  ontumm3anuu. [IpuMepbl TOMCKa ONTHMAIBHBIX PEKUMOB
(YHKIIMOHUPOBAHUS CHCTEM.

HOCTpOCHI/IC MaTeMaTHYECKUX MOJENeH s OIIPCACIICHUA OINTHUMAJIbHBIX

(GYHKIIMOHMPOBAHHS  |peXKUMOB PabOTHI CUCTEM
CHCTEM Hcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJIOTHH MUl MOHMCKAa ONTHMAJbHBIX
PEKUMOB (DYHKIIMOHUPOBAHUSI CHCTEM TIPU PEIICHUH MPAKTHUYECKUX 3a7ad
CHCTEMHOT0 aHaJIN3a.
[Tpumepsl IMUTALIMOHHOTO MOJICITUPOBAHUS
MIMHUTaIMOHHOE Peanmzanuss npuMepoB HMMHTAIIMOHHOTO MOJEIHPOBAHUS C TIOMOIIBIO
MOJICJIUPOBAHUS IIPOrpaMMHOT0 0OecreueHus

MPOIIECCOB IS TTOUCKA
ONITUMAJILHBIX PEKUMOB
paboThI CUCTEMBI

Pemenne MPAKTUYCCKUX 3aaa4 CHUCTEMHOI'0 aHajliu3a C IPUMCHCHHEM
HUMUTAallMOHHBIX MOI[eJ'IeI\/’I. HaXO)I(I[eHI/Ie OIITUMAJIBHBIX yCJ'IOBI/Iﬁ
(1)YHKIII/IOHI/Ip0BaHI/I$I CHUCTEMBI C TIOMOIIBIO UMUTALITMOHHOI'O MOJCIIMPOBAHUS.

MHoOrokpurepraabHbIe
METObI ONITUMU3ALIUI
JUISL IPUHATHUS PEILICHAN

MHOFOKpI/ITepI/IaJ'H)HBIe METOJbI OIITUMU3AIIUN UL TPUHATHUA pemeHHﬁ
HpaKTI/I‘IeCKOC IMPUMCHCHUC MCETOJO0B MHOT'OKPHUTCPUAJIBHBIC ONTHUMH3alUU
AT IPUHATUSA pGHIGHI/II\/'I.

Pemenue 3ala4 IPUHATHA peI_I_ICHI/Iﬁ C IIOMOIIBKO MHOT'OKPUTCPHUAIIBHBIX
MCTOAOB ONITUMHU3AIUHN C TPUMCHCHUCM KOMIIBIOTCPHBIX TEXHOJIOTHI

MarteMaTuueCcKrue METOAbI IMPUHATHUA peI_HeHI/Iﬁ

MaremaTtuueckue P .
ElIEHNE MPAKTUYECKUX 3a7a4 Ha IMPUHIATUE PELICHUU C UCIIOJIb30BAaHUEM
METOLb! MPHHATHA MAaTeMaTUYECKUX  METOJOB  TPHUHATHS  PEHIEHUAd €  NPUMEHEHHUE
PCHICHAH KOMIIBIOTEPHBIX TEXHOJIOTHH.
NMuTanimoHHOE MOJIETMPOBAHUE JJISI TPUHATHS PEIICHUN
[IpakTuueckass peanu3anusi OCOOCHHOCTEH  TPUHATUS  pEIICHUH B
JTUHAMUYECKH  CJOXHOM  cpeAe ¢ MNPUMEHEHHEM HMHUTAlMOHHOIO
MOJIETTMPOBAHUE
NmurannonHoe Pemenue nmpakTuyeckux 3aja4 CUCTEMHOTO aHAJIM3a:
MOJICTTMPOBAHME I  |[IPUHATUE PELIICHWH HAa OCHOBE HMMHUTALMOHHOIO  MOJEIMPOBAHUSA
MPUHATHUSA PELICHUN  [pacrpocTpaHeHHs] HHHOBAIUI:
NPUHATUE  PELICHWHM HAa OCHOBE HWMHUTALMOHHOIO  MOJEIUPOBAHUSA
pacrpoCTpaHEeHUS 3arpA3HEHHI;
MPUHATUE PEIICHMHA Ha OCHOBE HWMHUTAIMOHHOTO  MOJAEIHPOBAHUSA

nemMorpaduuecKkux mporeccos.




5.3. CamocrosTenbHas paboTa 00yJaronuxcs

Ne | HaumeHoBanue pasnena .
CogeprkaHre caMOCTOSTETLHON pabOThI
/T | JUCHMIUIMHBI U TEMBI
OCHOBHBIE MOJIO)KEHHUSI CUCTEMHOTO aHAJIN3a U TEOPUU MPUHATUS PELICHUH,
MaTeMaTUYeCKHEe METOJbl 0OpaOOTKH JaHHBIX, MPOBEPKA CTATUCTHYCCKUX
TUTIOTE3
N3ydyeHne OCHOBHBIX MOJOKEHUS CUCTEMHOTO aHaliM3a U TEOPUU MPUHSATHUS
OCHOBHBIE TTOJIOKEHUS N
penieHui,
CHCTEMHOTI'O aHAJIN3A. N
1 CaMOCTOSTEJIbHOE PEIICHUE MPAKTUYECKUX 3a1aHUH,
MaremaTuueckue .
MOJIEIH CHCTEM CBSI3aHHBIE C MATEMAaTUICCKUMU METOIaMU 00pabOTKU JaHHBIX M MPOBEPKOM
CTaTUCTUYECKUX THIOTE3, UCIOJIb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOTUN MJIs
peLIeHHS 3aJaHU M.
N3ydyeHuid npuMEHEHUH KJIACTEPHOTO aHaiu3a JJII MHOTOMEpPHOU
TPYIITUPOBKH.
banancoBbie MOJIEIM B CHCTEMHOM aHAJIU3E
OcHoBHbIE nIoNIokeHUs |3ydeHune npuMeHeHus: 6alaHCOBBIX MOJIEJIE B CHCTEMHOM aHAJIN3e
1 cucreMHOro anamsa. |CaMOCTOATENIbHOE BBIMIOJHEHUE MNPAKTUYECKUX 3aJaHUM ¢ MPUMEHEHUEM
MaremaTuueckue KOMIIBIOTEPHBIX TEXHOJOTHH.
MOJITTH CHCTEM N3yueHne OCHOBHBIX IPUHLHUIIOB IOCTPOCHHSI MOJIEIU PACIIUPSAIOIICHCS
skoHOMMKM Heitmana
Mojenu CHCTEMHOM JUHAMUKK B CHCTEMHOM aHaJIN3€
N3yueHue TeopeTnuueckoro Marepuana
OCHOBHBIE IIOTOKEHUS CamocTosiTeTbHOE BBIMOJHEHUE NPAKTHYECKNX 32JaHHH C MPUMEHEHHEM
. CHCTEMHOIO aHanuza. | KOMIBIOTEPHBIX TEXHOJIOT UM }
MaTeMaTHuecKie N3ydyeHne npuMeHEHUsT MOJEIEH CUCTEMHOTO aHaiu3a B Pa3JIUYHbIX
MOJIEIIH CHCTEM 00J1aCTSAX 3HAHMA. }
Mopenu cucTeMHON JUHAMUKH MPU OMUCAHUU (PU3UUIECKUX MPOIECCOB.
Mopnenu cUCTEeMHOW IWHAMUKA B SKOHOMHKE M JeMorpaguu, MOIeNb
Camyanbcona-Xukca.
Bo3MoxHOCTH MaTeMaTUYeCKUX MAKeTOB U OHJIAWH Cpef JUIs MOCTPOEHUs U
aHajiM3a MOJEJEeH CUCTEMHON AMHAMUKH.
[TocTpoeHue perpecCHMoHHBIX MOJENEl JJi aHajdu3a U NPOrHO3UPOBAHUS B
CHUCTEMHOM aHaJn3€e, IPOTHO3UPOBAHNE HA OCHOBE BPEMEHHBIX PSAJIOB
N3yueHune TeopeTuueckoro Marepuana
OCHOBHBIE TTOJIOKEHUS N
CamocTosiTeIbHOE BBIMOJHEHNWE MPAKTUYECKUX 3aJlaHUi C TPUMEHEHUEM
CHCTEMHOT'O aHAJIN3A. N
1 KOMITBIOTEPHBIX TEXHOJIOTUI
MaremaTuueckue
Ol CHCTe N3yuenne nporao3upoBaHusi HA OCHOBE BPEMEHHBIX PS0B ITyTEM BBIJCICHUS
MOJIETTH CHCTEM
A KOMIIOHEHTOB BPEMEHHOTO Psi/ia U CUHTE3a MOJENIN YPOBHSI BPEMEHHOTO psijia
[Toctpoenne monenu Kob66a-/lyrnaca.
MareMaTtuueckre MOJIENN MOCTPOCHHS KpUTepueB dY(PPEKTUBHOCTH CUCTEM.
Meroasl ontuMmuzanuu. I[lpumepbl mOMCKa ONTUMAJIBHBIX PEXKUMOB
Meroasl ONTUMU3AIMH. |(PYHKITMOHUPOBAHUS CUCTEM.
[Ipumeps! noucka
2 | onTUMAaNBHBIX PSKUMOB |3yueHHe OCHOBHBIX THIIOB 3a7a4d ONTHMHU3AIMH, HCIOIB3YyEMBIX JUIs
(GYHKIIMOHMPOBAHUS  |HOJIYYEHHUS ONTUMAIBHBIX PEKUMOB (DYHKIIMOHHUPOBAHUS CHCTEM.
CHUCTEM Boinonnenue 3agaHuil Ui MOJy4YEHUS ONTHUMAJIbHBIX  PEKHUMOB
(GYHKIIMOHUPOBAHUS  CHCTEM C  HCIIOJIB30BAaHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTH.
3 VIMHTAIIHOHHOE NmutanimoHHOE MOIETMPOBAHUE CUCTEM

MOACIINPOBAHUA

I/I3yquI/1e TEOPETUUCCKHNX OCHOB UMHUTAIITUOHHOI'O MOJCIUPOBAHHUA




MIPOLIECCOB JIJIsl TOMCKA
ONTUMAJIbHBIX PEXKUMOB
paboThI CUCTEMBI

CUCTEM

BelnonHenue 3aaHuil M0 peanu3alvy UMUTALHUOHHOTO MOJCIIMPOBAHUS C
MIOMOILBI0  IIPOIPAMMHOTO0  OOECIEYEHUs, HAXOXAECHUE ONTHMAaIbHBIX
yclaoBUH (YHKIMOHMPOBAHUS CHCTEMBl C IOMOUIbI0 HMMUTAI[HOHHOTO
MOZCIIMPOBAHUS.

MHorokputepuaibHbIe
METO/bl ONTUMU3AIII
JUTS IPUHSATHUS peLICHUM

MHOFOKpI/ITepI/IaJIBHI)IC MCTO/JIbl OIITUMH3AINU JJIA HPUHATHUSA peH_IeHI/Iﬁ

HSY‘IGHHG TCOPCTUYCCKOTO Marcpuraia 110 MMPUMCHCHHUIO
MHOTI'OKPpUTCPpUATIbHBIX METOJOB OITHUMH3ALWHU OJId IIPUHATHA pGH_IeHI/Iﬁ ,
CaMOCTOATCIIbHOC BBIIIOJIHCHUC 3aJaHui 1o IMPUMCHCHUTIO

MHOTI'OKpUTCpUATIbHBIX MCTOOOB  IIPHUHATHA peH_IeHI/Iﬁ A1 pCUICHUA
MPAKTUYCCKUX 3aaa4 CHUCTCMHOI'O aHajlm3a C HUCIIOJIB30BAHHEM
KOMIIBOTCPHBIX TEXHOJIOTHH.

MareMatnyeckre METObl IPUHATHS PELIEHUN
N3ydyeHne TeopeTH4ecKoro Marepuaga M0 IPUMEHEHHIO MaTeMaTHYEeCKHX

Maremarudeckue o
METOJIOB IPUHATHUSA PELICHUIA.
METO/IbI TPUHATHUS
N CamocrosiTenpHas paboTa 0 KOMIIBIOTEPHOMY PEIICHHIO 3a/1a4 Ha TIPUHSITHE
eIICHUN o
p peleHnii ¢ WCIIOJIb30BAHUEM MATEMATHYECKHX METOJ0B IPUHATHUS
pelICHHUIA.
NmuTaninoHHOE MOJIETUPOBAHUE JJISI TPUHATUS PEIICHUN
N3ydyenune TeopeTHuecKkoro mMarepuaia 00 MCIOJIb30BAHUM UMHUTALIMOHHOTO
Nmuranmmonnoe

MOJIETIMPOBAHUE IS
IIPUHATUS PELICHUI

MOACIIMPOBAHUS TJIS1 IPUHATHA peHIeHHﬁ.
CamocrosTenbHas pa60Ta I10 BBIIIOJIHCHHUIO SaZ[aHHﬁ, CBsA3aHHBIX C PCHICHUC
3aaa4 110 MPUHATUIO pGHICHI/Iﬁ C IPUMCHCHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHH.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbHON Pa0d0ThI 00y4aroIuXcs M0 JUCHUILIHHE (MOAYJIIO)

B 006beM camocTosTeNnbHOM padOoThI 10 AUCHUTIIMHE BKIFOYASTCS ClIeAYoIIee:

- U3Y4YEHUE TEOPETUUECKUX BOIIPOCOB I10 BCEM TEMaM JTUCLUILINHBL;

- MOJITOTOBKA K MPAKTUYECKUM 3aHSATUSIM;

- IOATOTOBKA JOKJIAZ0B U COOOIECHMIA;

- IOJITOTOBKA K TEKYIIIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYIAEHTOB;

- IOATOTOBKA K AK3AMEHY.

3aJI0roM YCIIEIIHOTO OCBOCHHS dTOM TUCIUIIINHBI SBIISCTCS 00s3aTEIHbHOE MOCCIICHHUE JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUH, TaK Kak IMPOIYCK OMHOTO (TeM Oojee, HEeCKONBbKUX) 3aHATUH MOMKET OCIOKHHUTH
OCBOEHHUE pa3/iesioB Kypca. Ha mpakTuyeckux 3aHATUSIX MaTepuall, U3JI05KEHHBIN Ha JIEKIUAX, 3aKPEIUIETCs PU
MIOATOTOBKE JTOKJIAJ0B M COOOIIEHUM, MTPE3EHTAIMM, a TaK)KE B paMKaX BBIIIOJHEHUS MPAKTUUYECKUX 3a/aHUH,
pelieHusl KeMCOB M TECTOB, peajM3allMK TPYMIOBBIX TPECHUHTOB, MPOOJEMHBIX JUCKYCCHH M APYTHX (GopM,
npeaycMorpeHHsix PITI.

[Ipuctymnas Kk U3y4yeHUIO TUCIUIUIMHBI, HEOOXOAMMO B MIEPBYIO OYepeah O3HAKOMHTHCS COJICpKaHUEM
PIIJl, a Taxke METOAUYECKMMHU YKA3aHHUSIMHU IO OpPraHU3alMM CAMOCTOSITEIBHOM pabOThl U MOATOTOBKU K
MPAKTUYECKUM 3aHSATHUSIM.

[Ipu moAroToBKEe K MPAKTUYECKUM 3aHATUSIM U B paMKaX CaMOCTOSITEIBLHON pabOTHI MO H3yYEHUIO
JUCIUILTAHBI 00y4aromuMcsi HE00X0MMO:

MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JICKUMOHHOM 3aHSTUM MaTepual U JIONOJHUTH €ro C y4eTOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPATypPhI;

IPU  CaMOCTOSITEIbHOM ~ W3YYEHHM TEOPETUYECKOM TEMbl CAENAaTh  KOHCIEKT, HCHOJIb3Ys
pexomenoBanHbie B P11/ ncrounukuy;

MOATOTOBUTHCS K MPOBEPOUYHOM padOTe, MPETyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

MOATOTOBUTHCS K MPOMEXYTOUHON aTTECTALUU.

7. OueHo4Hble MaTepHAaJbl /sl NMPOBeJeHUs] TEKYIIero KOHTPOJISI YyCIeBAeMOCTH M NPOMEKYTOYHOI
arrecTalvu 00y4armMXCcs N0 JMCUUILIHHE (MOAYJII0)
7.1. IlepeyeHb KOMIETEHIIM ¢ yKa3aHUEM 3TaIloB UX (HOPMUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIIUHBI

Konx u HaumeHOBaHUE
Ne KonTponupyembie paziensbl AUCIUITTUHBI . Buj onienounoro
WHMKATOpPa KOHTPOIUPYEMO
n/m (Momyms) KOMITETEHIIHH cpencTaa
1 OcHoBHBIC TONOXKeHH cucteMHoro ananmuza.| YK-1.1, YK-1.2, YK-1.3, VK- TecT
MaremaTH4eCKHEe MOJCIH CHCTEM 1.4, YK-1.6, YK-1.5
Metonsl ontumuzanuu. I[IpuMmepsl moucka VK-1.1, VK-1.2, VK-1.3, VK-
2 |ONTHUMAJBHBIX PEKUMOB (QYHKIIMOHHPOBAHHMS 1.4, VK-1.5, VK-1.6 TECT
CHCTEM
NMuTanmmoHHOE MOJICIIMPOBAHMSI TPOIIECCOB VK-1.2. VK-1.3. YK-1.4. VK-
3 |mwis mowcKa ONTHMAIBHBIX PEKUMOB PabOTHI 1 . 5” YK-I' 1’ ’ YK-i.é TECT
CHCTEMBI
4 MHuorokputepuanbubie MeToabl ontumusanun|YK-1.2, YK-1.3, YK-1.4, YK- TecT
JUISL IPUHSITHS PEIICHUN 1.5 VK-1.1. VK-1.6
5 |Maremarudeckue METOIbI IPUHSATHUS PEIICHUN VK- 11' ! i 3;1;—_11. 25’ S;IE_ll% VK- TECT
6 Hmuranuonnoe MOJIETIUPOBAaHHUE | YK-1.1, YK-1.2, YK-1.3, VK- Tect
NPUHSATHS PEIICHUHA 1.4, YK-1.5, VK-1.6
7 |3auer VK-1.1, YK-1.2, VK-1.3, VK- Tect
1.4, YK-1.5, YK-1.6

7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM MHBIE MaTepUalbl TEKYIET0 KOHTPOJIS YCIIEBAaEMOCTH, HEOOXOIUMbIE
U1l OLIEHKU 3HAHWH, YMEHUI U HaBBIKOB U (WJIM) OIBITA MPO(ECCHOHATBHOM esITeIbHOCTH, XapaKTEPU3YIOLIHX
sTansl (POPMUPOBAHUS KOMIIETEHIIUH B NPOLIECCEe OCBOSHUS AUCLUTIIINHBI

Jnis mpoBepku cOPMHUPOBAHHOCTH MHIUKATOPA AocTkeHus komneteHuuu YK-1.1, YK-1.2, VK-




1.3, VK-1.4, YK-1.5, VK-1.6, TIK(Y)-2.1, [TK(Y)-2.2, [TK(V)-2.3, ITK(V)-2.4, TIK(Y)-2.5, TIK(Y)-2.6.

TunoBble KOHTPOJIbHBIE 3a/1aHUS
3anaua 1
Haiitu nannbple Ui 3a7add 1O CBOEH MpeaMeTHOW 00JacTH, OCYHIECTBUTh MX CHUCTEMATHYECKYIO
00paboTKy, BEITIOJHUTH MPOTHO3 HA OCHOBE MOCTPOCHHON MaTEMAaTHUECKON MOJIeNN
3amaua 2
CdopmynupoBaTh MaTEeMaTHYECKYI  3a/Jady ONTUMHU3ALIWU JUIsl TOBBIIIECHUS S()PEeKTUBHOCTH
TEXHOJIOTHYECKOI0 MpolLiecca B cBOel mpeaMeTHo obnacTu. PemmTs 3a1a4y onTuMu3aim,
CeNaTh BBIBOJBI 00 OMTHMAILHOM PeXUME (PYHKIIMOHUPOBAHUS CHCTEMBI
Tect 1
. COBOKYIMTHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB, 00Pa3yIOIUX IETOCTHOCTD UM €TUHCTBO
. MOJIETIb
. OpraHHU3aIHs
. CUCTeMa
. COCTOSIHUE
. nHamMuueckoe U3MEHEHHE CUCTEMbI BO BPEMEHHU
. byHKLIHA
. TIporpecc
. TIporiecc
. (hakTop
. HecBomMMOCTh CBOWCTB CHCTEMBI K CYMME CBOMCTB €€ KOMITOHEHTOB
. BBEHTYaJIbHOCTh
. OMEPJHKCHTHOCTh
. DHTPOMHS
. OKCTPATTOJISIIIHS
. [Iporiecc HEMpPEpHIBHOTO pPAa3BUTUS CHUCTEM BO BPEMEHH
. TNAJICKTHKA
. TIporpecc
. IMHAMHKA
. (DYHKITMOHUPOBAHHE
5. CmocoOHOCTh CHCTEMBI 3aMMCTBOBATH HEOOXOJHMMBIE pPECypChl W3 BHENIHCH cpeabl |
MPOTUBOACHCTBOBATH TEHICHIIUH Pa3pyIICHUS
a. aJjanTarus
0. HeraTuBHas SHTPOIUS
B. TOMEOCTa3
T. SMEP/HKEHTHOCTh
6. LleneHanpaBiIeHHBIH UTEPAIMOHHBIA MPOIECC TOMYYCHUS CEPUU CUCTEMHBIX Y(P(EKTOB C IEITBIO
ONTUMHU3AINY TTPUKIIATHON LIETH B paMKax 3a/JaHHbIX OTpaHUYEHUI
a. cUCTeMHBIN 3 PexT
0. CTPYKTypHas ONTHMH3AIUS
B. DQHTPOITHS
I. Iporpecc
7. CucteMa MOXKET JOCTUTHYTh TPeOyeMOTo KOHEYHOT'O COCTOSHHS, HE 3aBHCAIIETO OT BPEMEHU U
OTIPECTAEMOr0 UCKIIOYUTENFHO COOCTBEHHBIMH XapaKTEPUCTUKAMU CHCTEMbI TIPHU PA3UYHBIX HAYaIbHBIX
YCIIOBUSAX M PA3TMIHBIMH ITYTSIMHU
a. SKBU(UHAITBHOCTh
0. SMEpHKEHTHOCTh
B. DQHTPOIIHSA
T. SBOJTFOITHUS
8. Meronmonorusi pemieHuss MpoOIeM, OCHOBAHHAs HAa CTPYKTYpU3AlMH CHCTEM M KOJUYECTBEHHOM
CpPaBHCHUH aIbTCPHATHB
a. CUCTEMHBII aHaIH3
0. MOJIeTMPOBaHKE
B. IPOTHO3UPOBAHKE

A AH WO WH W OV NDH W OV —
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r. Perpocniekuus

9. XapakTepucTHka, oTpaxaromias kadecTBO (3()(PEeKTUBHOCTD) CUCTEMBI UJIH 1IEJIEBYIO HAITPABICHHOCTh
nporuecca

a. 3JIEMEHT

0. pe3yabTaT

B. IIPOIIECC

T. IOKa3aTeib

MHOkecTBO OOBEKTOB BHE JAHHOT'O 3JI€MEHTa (CUCTEMBI), KOTOPBIE OKA3bIBAIOT BIMSHUE HA 3JIEMEHT
(cuctemy) U caMu HaXOJATCS MOJ] BO3JICHCTBUEM 3TOT0O JIEMEHTa (CUCTEMBbI)

.a. TUIoTe3a

0. mpoOema

B. aJIbTEPHATHUBA

I. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYMHOCTH Clly4aiiHO OTOOpaHHBIX OOBEKTOB HA3BIBACTCSI:

a) TeHEpPaJIbHON COBOKYMHOCTBIO; 0) BHIOOPOYHON COBOKYIHOCTBIO;B) IPOCTONH COBOKYIHOCTBIO; T)
MTOBTOPHOI COBOKYITHOCTBIO;) OECIIOBTOPHOI COBOKYITHOCTBIO.

2. Bce MbpIcTMBIE 00BEKTHI HEKOTOPOTO UCTOYHHUKA HAOIIOACHUI

HA3bIBAIOTCS:

a) TEHEpaJbHON COBOKYMHOCTHIO; 0) CIIy4allHBIM KOJUIEKTHBOM;B) COBOKYIHOCTBHIO OOBEKTOB; T)
MHOKECTBOM OOBEKTOB.

3. Eciu kaxaplii 0ObEKT IeHEepabHOM COBOKYITHOCTHM MMEET OJUHAKOBYIO BEPOSTHOCTH I1ONACTh B
BBIOOPKY, TO BHIOOpPKA Ha3bIBACTCS:

a) MPOCTOHi; 0) MOBTOPHOM; B) OECIIOBTOPHOIA;T") peNpe3eHTaTUBHOM; ) TCHEPAIbHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YKCIO BBIOPAHHBIX CIy4allHBIM OOpa3oM JJIEMEHTOB;0) OrPAaHUYEHHOE YHCIIO
3JIEMEHTOB, BHIOPAHHBIX HECIy4aiHO;B) OOJIbILIAS COBOKYITHOCTh 3JIEMEHTOB, /Il KOTOPOIl OIIEHUBAIOTCS

XapaKTEPUCTHUKHU.

5. Uucno 00BbEKTOB, BBIOPAHHBIX U3 FeHEPAIbHON COBOKYITHOCTH, HAa3bIBAIOTCS:

a) o0beM BbIOOpKH; 0) HAOOPOM 3HAYEHUH; B) COBOKYITHOCTHIO HAOIIOACHUIA; T') UCXOIHBIMU JaHHBIMH.

6. BbiOopka, mpu KOTOpOH OTOOpaHHBIM OOBEKT BO3BpAlAaeTCsi B TI'EHEPAIBHYIO COBOKYIHOCTH,
Ha3bIBACTCS:

a) MpoCTOii; 0) MOBTOPHOIA; B) OECIIOBTOPHOIA; I') pelpe3eHTaTUBHOM; /1) TeHepalbHOM.

7. B smuke conmepxutcs 100 xpacubix, 300 3enensix, 200 cuaux u 200 Genpix mapoB. U3 smumka
Hayaauy u3BiekaroT 150 mapoB. O6beM BEIOOPKU COCTABIISET ... LIAPOB.

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

8. B smumke comepxutcs 150 kpacubix, 250 3enenbix, 150 cunux u 250 Genpix mapoB. M3 smmka
Haynauy u3BnekaroT 150 mapo. O6beM reHepanbHON COBOKYITHOCTH COCTABIISIET ... IIAPOB.

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

9. Kak Ha3bIBaeTCs YNCIEHHOE 3HAaYCHUE IPU3HAKA:

a) 00beMOM BBIOOPKH; 0) reHepalibHOM COBOKYITHOCTBIO; B) BApUAHTOM; T') CPETHUM 3HAUYCHHEM

10. KonmyectBo HaOMIOAEHWN, TOMABIIMX B 3aJaHHBIA WHTEpPBaJl HWHTEPBAIBHOW TaOJHMIIBI,

Ha3bIBACTCS:

a) 4acTOTOM; 0) 4aCTOCTHIO; B) OTHOCUTEILHON YaCTOTOM; T') HAKOIJIEHHON YaCTOTOM.

Krou

12345678 910
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OCTaJIbHEIE TECTHI Ha CafiTe MUCIIAILINHEI



7.3. Cucrema OIICHWBAHHS PE3yabTAaTOB OOyUYEHUS IO MUCIHUIUIMHE (MOIYIIO) MPHU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCIIEBAEMOCTHU

OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUSA:
- CUCTEMaTU3UPOBAaHHbIE, TTTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOTIPOCAM, BBIXOASAIINM 3a MPeaeibl y4eOHOM
IIPOrpPaMMBl;

- TOYHOE HUCIIOJIb30BAHUE HAYYHOU TEPMUHOJIOTUH, CUCTEMATUYECKU IPAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHI,
PEKOMEH/1I0BaHHOHM paboyell mporpaMMoi o JUCHHUIUIMHE (MOLYJIIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPHSIX, KOHLICIIIUAX U HANIPABICHUIX AUCLUIIIMHBI U
JlaBaTb UM KPUTUYECKYIO OLICHKY, UCIIOJIb3Ysl HAY4YHbIE JOCTUKEHHUS IPYTUX
JUCLUILINH

HaBbIKH:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B pabodel mporpamMme
KOMIICTCHITHIA;

- BJIaJIeeT HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHbIE TPOOJIEMBbI U
HECTaHJapTHBIC CUTYaL1H;

- IPUMEHSET TEOPETUYECKHE 3HAHUI [UIs BbIOOpAa METOIUKHU BBIIIOJHEHUS 3a1aHUH;
- TPaMOTHO 00OCHOBBIBAET X0/l pEIICHUS 3a/1a4;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM JUCLUIUIMHBL, YMEHHE €ro

3 PEKTUBHO MCIIOJIF30BATh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 33134,

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUAX, AaKTUBHO yJacTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTATOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLIUIIIMHE;

- YCBOEHHUE OCHOBHOM U JIOTIOJIHUTEIbHON JINTEPATYPhl, PEKOMEH0BaHHOM padoueit
IpOTrpaMMOil 10 TUCIUIUIMHE (MOYIIIO)

YMEHUS:

- YM€EeT OPUEHTUPOBATLCS B OCHOBHBIX TEOPUAX, KOHILICTIIUAX U HAIIPABICHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, TUHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 00OCHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HUHCTPYMEHTAPUEM I10 JUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B
MIOCTAHOBKE U PELICHUH HAy4YHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTOsITeNbHAsl paboTa Ha MPaKTUUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYX/IeHUSIX, BBICOKUI YpPOBEHb KyJIbTYphl UCTIOJIHEHUS 3a/1aHUI;

- CpelHUi ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHHH BHIOMpPAET CTAaHJAPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;

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




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyveil mporpaMMoit;

- UCIIOJIB30BAaHUEC HaYQHOﬁ TCPMUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIENIaTh BHIBOJIbI 0€3 CYIIeCTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BIIaJICET HHCTPYMEHTaprueM y4eOHON AUCHIUILINHBI, YMEHUE €T0 UCII0JIb30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOACTBOM IIperojaBaTesis pelaTh CTaHJapTHhIEC 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJbTYPbI UCTIOJTHCHUA 3aIIaHHI>'I;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJICTBOPUTEIBHO» |- (hparMEeHTapHbIC 3HAHUS 110 TUCLIUILINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/ENbHBIX HCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JVCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUI;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3as1BJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernyeckue BONPOCHI M MPAKTUYECKHE 3aJaHMs Uil IPOBEICHUSA IPOMEXYTOUHOM arrecTaluu
oOyuaromuxcsi, He0OOXOAUMBIE ISl OLIEHKH 3HAHWW, YMEHMH M HaBBIKOB U (MJIM) OMbITa MpodeccHoHaTbHOM
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. TeopeTuueckue BOMPOCHI Jisi TPOBEACHUS MPOMEKYTOUHON aTTeCTallK 00yUJaroImUXCs

O nprMeHeHnn MaTeMaTHYECKUX METO/IOB JJIs PELIEHUS 3a7a4 CUCTEMHOIO aHaJIn3a

[ToctpoeHrne W uCHOIB30BaHUE OAJAHCOBBIX MOJENEH Uil OMHCAHMSI B3aUMOCBSI3€H B CIIOXKHBIX
CHUCTEMAX

Mopenu cHCTEMHON JUHAMUKH U UX IPUMEHEHNE

[TpubnmxeHHble MeToIbI petieHus auddepeHInaIbHbIX YpaBHEHUH U X IPUMEHEHHE [Tl peaTn3aiun
MOJIEJIEW CUCTEMHOMN TUHAMUKU

ITocTpoeHne Mozelel CUCTEMHON JUHAMUKH, IIPUMEPBI PELICHUS ¢ UX IIOMOIIBIO IPUKIIAHBIX 3a/1a4

MMuTaIMOHHBIE METOJIBI IJI1 MOAEIIMPOBAHNUS ITOBEJICHUS CUCTEM

Byl MMUTaLIOHHOTO MOJIETMPOBAHUS

MareMaTnyeckre OCHOBbI HMUTA{MOHHOTO MOJIEITUPOBAHUS

OO6paboTka pe3yabTaTOB SMIUPUYECKUX MCCIIEOBAaHUI C MOMOIIBIO METOJ0B MaTeMaTHYecKOu
CTaTUCTUKU U

TEOPUH BEPOATHOCTEN

Marematuueckue 0CHOBBI (POPMHUPOBAHUS BEIOOPOUYHON COBOKYITHOCTH.

I'enepanys ciry4aiiHbIX 4HUCEIL.

Meton MonTe-Kapio 11t npubinKeHHOTO BBIUUCICHHSI UHTErPajioB, PELIEHUS! CUCTEM U




YPaBHEHHUHU.

YuciioBble XapaKTEePUCTUKU BEIOOPOYHON COBOKYITHOCTH.

TpeOGoBaHwMsI K OLIEHKaM B MATEMAaTHYECKON CTaTUCTHUKE.

[IpoBepka CTaTUCTUYECKUX TUMOTE3 O BUAE PACIPENCICHUS CIy4allHOW BEJIWYMHBI B T€HEPAIbHOI
COBOKYITHOCTH.

Hcnonb30BaHHEe MHCTPYMEHTAJIBHBIX MPOTPAMMHBIX CPEACTB ISl PELIEHHUs 3a/1ad MaTeMaTH4eCKON
CTaTUCTUKH.

BrIsiBieHNE CTATUCTUUECKUX 3aBUCUMOCTEN MEX 1y MPU3HAKOM U (haKTOpaMHu.

ITocTpoeHne MOEIIH pErpeccuu.

OneHKa KayecTBa ypaBHEHUS PErPECCUU, IPOBEPKA 3HAYMMOCTH YPaBHEHHUSI.

IIpoBepka npennocsiok MHK mig monxenu mapHOM JIMHEHHOM pErpeccHd I ONpEleICHUs
aJICKBAaTHOCTHU

MOJICIIN.

[TpumeHeHre HEMMHEWHON 0AHO(AKTOPHOM perpeccuu At IPUOIMKEHHOTO MUCAHUS YMIUPUYECKUX

3aBUCUMOCTEN B CTPOUTEIILCTBE

[Toctpoenue Monenyt MHOro(hakKTOPHON perpeccuu AJis aHAJIM3a U IPOTrHO3UPOBAHHUS IOBEJCHUS

NpU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

Pemenue 3anaun o BiusiHUM (DAKTOPOB HA PE3YyIbTAT C MOMOIIBIO PETPECCUOHHON MOJICIH.

Hcnonp30BaHne MHCTPYMEHTAIbHBIX MPOIPAMMHBIX CPEACTB Ul PELICHHUS 3a/7ad MaTeMaTH4eCKOn
CTaTUCTUKH

[IprMeHeHne THITOBBIX 3a/1a4 TEOPUH ONITUMHU3AIMH B IPOPECCHOHATBHOMN e TETLHOCTH

[locTpoeHne maremMaTH4ecKuX MoOJAENEN Uil PEIICHUs] NPHUKIaJAHBIX ONTHUMHU3ALMOHHBIX 337a4 B
CHUCTEMHOM aHaJIN3e

3aa4y JUHEHHOrO IPOrPaMMUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuii MeToj perieHus 3a1a4 JMHEHHOTO IPOrpaMMUPOBAaHMUSL.

AHanu3 rpau4ecKoro peleHus Ha YyBCTBUTEIBbHOCTb.

Cummekc-MeTo/| peleHus 3a1a4 JIMHEHHOr0 IPOorpaMMHUPOBaHMUSL.

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IPOTPAaMMHBIX CPEACTB MU PEIICHUs 3aAad  JMHEHHOro
MIPOrpaMMHUPOBAHUSL.

TpancnoprHas 3a1a4a ¥ 3aJja4a O Ha3HAYCHUAX B CTPOUTEIILCTBE.

3a1a4i MHOTOKpUTEPUATIbHONW ONTUMHU3ALNH

MareMaTnyeckue METOABI MONACPKKY IPUHATHS pEeLICHUN

7.4.2. IlpakTrueckue 3aJjaHus 1715 IPOBEACHUSI IPOMEXKYTOUHON aTTecTalluy 00y4JaroUXcs
[Toctpoenue 6anancoBoit Mojienu JIeoHThEBa, TPOrHO3UPOBAHKE C ITOMOLIBIO TOCTPOEHHON MOJIENTH
AHainu3 U TPOTHO3 COCTOSHUSL CHUCTEMBI C TOMOILNBIO MOJIENM CHCTEMHOH JMHAMMKH, IPOTHO3
9KOJIOTMUECKOM CUTyalluH
MaremaTtnueckast 00paboTKa TaHHBIX, IOCTPOCHHUE MOJEIN PErPECCUH, aHAIU3 TOCTPOSHHON MOJEIH
AHanu3 ¥ MIPOTHO3UPOBAHUE COCTOSIHUS CUCTEMBI HA OCHOBE BPEMEHHBIX PS/I0B
MmuranmoHHOE MOJEINPOBaHE (PU3MYECKOTO MIIM TEXHOJIOTMYECKOr0 polecca
Pemenue 3a1aun oNTUMU3AIMK U1 TOBBILIEHUS 3()()EKTUBHOCTH TEXHOJIOTUYECKOTr0 Ipoliecca
3anava NpUHATHS PELIeHUH ISl pelIeHus MPpooiIeMbl B TPOPEeCCHOHANBHOMN AeSITeIbHOCTH
MHorokpuTepraibHas ONTUMU3ALUS JUTSl IPUHATHUS PelIeHUs B IPO(eCcCHOHAIBHON AeITeIbHOCTH

7.4.3. IlpumMepHble TEMBI KypcOBOM paboThI (poeKTa) (IIpH HATUYNHN)
KypcoBas pabota (mpoekT) He TpeayCMOTPEeHA YIECOHBIM TIJIAHOM.



7.5. Metoauyeckue MaTtepuabl, ONPEEISIONUME IPOLEypbl OLIEHUBAaHUSI 3HAHUM, YMEHUHN, HABBIKOB U (UJIN)
OIbITa IPO(PECCUOHATBHON IEATENbHOCTH, XapaKTepU3YIOIUe 3Tanbl (POPMUPOBAHUS KOMIIETCHIIUN

ITpouenypa mnpoBeAcHMs NPOMEXYTOUYHOM aTTECTAlMM M TEKYLIEro KOHTPOJS YCIEBAEMOCTH
pErIaMeHTUPYETCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIOIINM MOPAIOK OpraHU3aluy U IPOBEICHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYarOIUXCs.

[Iponienypa oneHuBanuss (HOPMUPOBAHHMA KOMIETEHIMH TNPH TNPOBEACHHM TEKYLIETO KOHTPOJIS
npuBeAcHa B 1. 7.2.

TunoBble KOHTPOJIBHBIE 3a/1aHUS WM HHBIE MaTEPHUAJIbl TEKYIIETO KOHTPOJIS IPUBEAEHBI B 1. 7.3.

Onucanue moKa3aTrelned W KPUTEPUEB OLEHMBAHMSA KOMIETEHLMH Ha paslMyHbIX JTalax Hx
(bopMHUpOBaHHUS, ONTUCAHUE IIIKAJ OL[CHUBAHUS

OrneHka «3a4TeHO»

CHCTEMaTH3MPOBAHHbIC, TTTyOOKHE M TOJIHBIE 3HAHUS MO BCEM pa3/eiaM TUCIMIUIMHBI, a TaKXKe I10
OCHOBHBIM BOIIPOCAM, BBIXOZSIIUM

3a mpeJesnsl yueOHOM MporpamMmel;

TOYHOE UCIOJIb30BAHNE HAYYHON TEPMUHOJIOIMH, CHCTEMATUYECKH IPAMOTHOE M JIOTUYECKH IIPABUIIBHOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

Oe3ynpeyHoe BIIQJCHUE HMHCTPYMEHTApUeM Yy4eOHOM IUCHMIUIMHBI, yMeHue ero 3(pQEeKTUBHO
HCII0JIb30BaTh B IOCTAHOBKE HAyYHBIX

U NMPAKTHUYECKUX 3a/]a4;

BBIPQKEHHAs] CIIOCOOHOCTH CaMOCTOATENBHO H TBOPYECKH pEIIaTh CJIOXHBIE TPOOIEMBI U
HECTaHJapTHbBIE CUTYaLIUY;

MIOJTHOE U TIIyOOKO€ YCBOEGHHE OCHOBHOH M JOMOJHHUTEIBHOM JINTEpaTyphl, PEKOMEHIOBAaHHON paboueit
MPOTrpaMMoit

10 TUCUUIUINHE;

YMEHUE OpPHUEHTHPOBATHCS B TEOPHSX, KOHLEMUMAX W HANPaBICHHUSIX IUCHMIIMHBI U J1aBaTh UM
KPUTHUYECKYIO OIICHKY,

UCIOJIb3Ysl HAYYHbIE JOCTHXKEHUS IPYTUX JUCLUILIINH,

TBOpYECKas CaMOCTOATEIbHAs paboTa Ha NPAKTUYECKUX/CEMUHAPCKHUX/ITa00pPaTOPHBIX 3aHATHSAX,
aKTHUBHOE Y4acTHE B

IPYIIOBBIX 00CYXK/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUI;

BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabodel mporpaMMe KOMITETEeHIIHH.

OrneHka «He 3a4TeHO»

(dparMeHTapHble 3HaHUS 110 TUCIUILINHE;

OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOUN paboThl);

3HAaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BAaHHBIX paboyeil mporpaMmoil o TUCIUIIINHE;

HEYMEHHE UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIM4Ke TPyObIX OIHUOO0K;

HU3KNH YPOBEHb KYJIbTYPbI UCIIOJIHEHUS 3aJaHUM;

HU3KUI YpOBEHb C(POPMUPOBAHHOCTH 3asIBIICHHBIX B pabodel mporpaMMe KOMIETEHIIHH.

[IIxana oueHnBaHUA

KonnyecTBo mpaBUIbHBIX

oTBeTOoB, % O1enka

10 55 «HE 3a4TCHO»

otT 55 no 100 «3aureHo»

7.6. KpI/ITCpI/II/I OLICHHWBAHUA C(bOpMI/IpOBaHHOCTI/I KOMIIETECHITUMN Ipu MPOBECACHNUN HpOMC)Ky’TO‘IHOI‘/’I aTTeCTallun

YpoBeHb OCBOCHMS M OIICHKA

Kprrepun OueHka OueHka
«HEYJIOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OILIEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS
KOMITETEHIIUH
«HENOCTATOYHBII.
Komnerenuuu ne
chopMUPOBaHBI.
3HaHUsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMITETCHITHH
«TOPOTOBBIN».
Komnerentuun

c(hOpMHUPOBAHBI.
CdopmupoBaHsI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMIIETEHIIUHT
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHUs OOLIMPHBIE,
CUCTEMHbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHITUN
«BBICOKHU.
KomnereHniimmn

chopMuUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHBIE,
BCECTOPOHHHUE. Y MEHHUS

c(OpMHPOBAHBI 3HAaHUU. YMEHUs HOCSIT YCHELHO NPUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEIIEHUIO TUIOBBIX | TBOPYECKHUX 3a/laHUM.
JleMoHCTpUpYyeTCs 3a/1aHUM. JemoHcTpupyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcs BBICOKMH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIbHOCTH,
MIPAKTUYECKOTO YpOBEHb BBICOKAsl aJalTUBHOCTD
HaBBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOT'O
IPAKTUYECKOIO
HaBBIKA.
Obyuarommiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JI€MOHCTPHUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,
npoOesbl B 3HAHUAX TEOPETUYECKOIO OHMMAaHUE BCECTOPOHHUE U
y4eOHOro MaTepuarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0MYCKal0TCA -HETIOJIHbIE OTBETHl | KOHTPOJMPYEMOro | 3HAHUS IPOrPAMMHOIO
MPUHIHUITHATIEHBIC HAa OCHOBHbBIE o0bpema MaTepuana,
OLIMOKY NpHU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYLIHOCTH U
ousera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HaHHUE U TIOHUMaHue IIOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX NIOHATUN U CYILIIHOCTHU Martepuana MIPOLIECCOB U SIBJICHUH,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/TaeMbIX
3HaHHA JOTIOJIHUTEIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHul Ousera. BOIIPOCHI. MIPOTUBOPEYHS, YCTaHABIIMBATh U
npobIeMbl U OOBSCHSTH CBS3b
TEHCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIIbHBIE U MocJie/IoBaTeIbHbIE,
KOHKpPETHbIE, Oe3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 9K3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO0yuarommuiicst
MPaKTUYECKOTO BBITIOJIHUIT BBITIOJIHUII MPaBUIILHO BBIMOTHUII
3aJaHus OuneTa MPAaKTHYECKOE MPAaKTHYECKOE MIPaKTUYECKOE 3a/1aHNE
oOyuaromuiics 3a/laHue ounera ¢ 3a/laHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomue | ydebHOro mMaTepuania.
[IpaxkTrueckue OIIMOKH B yMeHus B paMKax | Pemaer npeioxeHHbIe
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO MPaKTUYECKHE 3aJaHUS
BBIITOJIHEHBI U pEIICHUHN yueOHOro MaTepuana. 6e3 omnbdok
yMCEHHA OOyyvaromuiics He IIPaKTUYECKHUX [Ipemnoxennsie OTtBeTwI1 Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHUM. PaKTUYECKUE JOTIOJTHUTEbHBIE
owera npu [Ipu oTBeTax Ha 3a/IaHUs] PELIEHBI C BOITIPOCHI.
JIOTIOJIHUTEIIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIBIINMHU
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HETOYHOCTSIMH.
MIPEnoIaBaTeis. JOMYIIEHO MHOTO OtBerun Ha
HETOYHOCTEH. OOJBIIUHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHenuit IIpumensier
METOAUKY 3aTPyAHEHHS 110 BBIOMpAET TEOPETHUUECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJApTHYIO JUIS BBIOOpa METOAUKHU
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHHUS 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nonyckaer omu6ox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylIaloIIKe JOTHKY | Tpu BeimoiaHeHnuu | Jlomyckaer ommOku 3a/1aHUi.
pelieHus 3aay. 3aJlaHUi, HAPYILIEHUS | TIPU BHITIOJHEHUHN CamocTtosiTeTbHO
Jlenaet HEKOPPEKTHbBIE| JIOTMKU PELICHUS 3a/1aHUil, HEe aHAIU3UPYET
BBIBOJIBI. 3a/ay. HapylIaIne pe3yJbTaThl
BIIAJICHUE He mosxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3auay.
BBIBOJIOB. pe3ynbTaTam
UcnriTeiBaeT pelieHus 3a1a4n.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIIUH, 3aKPEIICHHBIX 3a
JTUCIUILTAHOM, W TPEACTaBISET COO0H cpefHee apu(pMETHISCKOe OT BBICTABICHHBIX OIEHOK IO OTACITBHBIM
pe3ynbratam o0yueHus (3HAHUS, YMEHUsI, BIAJICHUE HABBIKAMHU).

Or1ieHKa «OTIIMYHOY/ «3a4TCHO» BBICTABIISETCS, €CITU CpellHee apu(PMEeTHIECKOe HAXOAUTCS B HHTEPBAIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TeHOY» BBICTABIISETCS, €CIIA CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
oT 3,5 no 4,4.

Or1ieHKa «yI0BIETBOPUTEITHHOY/ «3aU4TEHOY» BBICTABIISETCS, €CIIU CpeHee apu(PMETHISCKOE HaXOIUTCS B
uHTEpBajue ot 2,5 1o 3,4.

OneHka «HEYJOBJIETBOPHTEIBHO»/ «HE 3aUTCHO» BBICTABIACTCSA, €CIM CpeaHee apu(MeTHUecKoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE U MATEPUAIBLHO-TEXHHYECKOE o0ecneuyeHre TUCIHILIMHBI (MO1YJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEIBLHOM JTUTEPATYPhI, HEOOXOAMMOM JIsl OCBOSHUS JUCITUTUTNHBI (MOTYJISI )

Ne
1/

ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
y4eOHO-METOIMYECKON JTUTEPATYPHI

KommuecTBo
IK3EMILIAPOB/3JIEKTP
oHHBIIT agpec DbC

OcHOBHASl JJUTEPATYPA

Kopo6oga . JI., Apremos I'. B., [Ipunsitie periennii B cuicreMax, OCHOBAHHBIX

http://www.iprbooksh

1 |ma 3Hanmsax, TamboB: TamOOBCKHII TOCYHapCTBCHHBIM  TEXHUYECKHUI
yimsepeuter, OBC ACB, 2012 0p.-ru/64166.html

9 lau6osa T. B., CucTeMHbIi aHanmW3 B TEXHWKE W TexHoiorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuii rocynapctBeHHblil yausepeuret, 9bC ACB, 2016 op.ru/69943.html
Husisutnunosa A. P., Kopnonckas U. b., O6mas Teopusi CuCTeM M CUCTEMHBIN http:/Avww.iprbooksh

3 |ananms, Cawmapa: [ToBomxKCKMI roCyJ1apCTBEHHBIN YHUBEPCUTET OF') fu /753'9 4 html
TeJIEKOMMYHUKaIMK ¥ uHGopmatuku, 2017 ' '

4 [MusiBckuii C. A., [lpunstue pemenuii, Camapa: Camapckuii rocyaapcetBernsiii| http://www.iprbooksh
aApXUTEKTypHO-CTpouTeNbHBIN yHUBepcuTeT, I6C ACB, 2015 op.ru/49894.html

5 Kypasiaea T. 10., Tlpaktukym mo guciuminae «Mmutanumonnoe| http://www.iprbooksh
MmoenupoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html
Axmanue @. I'., I'mibdanoB P. M., Marematuueckoe MoOJEIMpPOBAHUE U http://www.iprbooksh

6 |merompl ontummsanuu, Kaszanb: KasaHCkuil rocyaapCTBEHHBIH apXHUTEKTYpHO OF') fu /733'09 html
-ctpoutenbHbli yHuBepcutet, ObC ACB, 2017 ' '
Canmuna H. 0., HWmuraumonnoe wmonenupoBanue, Tomck: Tomckuii http://www.iprbooksh

7 |rocymapCTBEHHBINH YHHBEPCUTET CHCTEM YIIPABJICHHUS U PAJHOIIEKTPOHUKH, Db OF') fu /70612 html
Kontent, 2015 ' '
®omun B. I'., Hmuraunonnoe wozenuposanue, CapatoB: CapaToBckuii http://www.iprbooksh

8 |rocymapcTBeHHBIN TexHHYecKkui yHuBepcutTeT umeHu HO.A. TIarapuna, DBC OF.) ru/76 4'83 html
ACB, 2015 ' '
CexueroBa H. H., TyukoBa A. C., CuctemMHBIl aHaIU3 U NPUHATHE PELICHU, http://www.iprbooksh

9 |Camapa: TTOBOIDKCKHI TOCYIapCTBEHHBIA YHHBEPCUTET TEICKOMMYHHUKAIIUA W OF.) /75 4'07 html
nadopmaTuku, 2017 ' '
Yepusieea C. H., [enucenko B. B., Kopo6Goa JI. A., Hwmutanuonnoe http://www.iprbooksh

10 |momenmupoBanme cucrem, BopoHex: BOpOHEXKCKHII  TOCYIapCTBEHHBIN OF') fu /50630 html
YHHBEPCHUTET MHKCHEPHBIX TexHoaorui, 2016 ' '

JoToJTHUTeIbHAS JIUTEPATYPA

1 Haunensin T. 5., Teopus cuctem u cucteMHbIil aHanu3, Mocksa: EBpasuiickuii| http://www.iprbooksh
OTKPBITHIA HHCTUTYT, 2011 0p.ru/10867.html

5 Pemmmun b. U., VMutanuoHHOe MOJEIMPOBAaHHE W CUCTeMbI ympasieHws,| http://www.iprbooksh
Mocksa: Uudpa-Nmkenepus, 2016 op.ru/51719.html
HussutauaoBa A. P., VccnemoBanue omepanuii ¥ METOAbI ONTHUMH3AINH, http:/Avww.iprbooksh

3 |Camapa: TTOBOKCKHI TOCYAapCTBEHHBIN YHUBEPCUTET TEICKOMMYHHKAIMN H OF') fu /75?;77 html
nadopmaTtuky, 2017 ' '

4 bamaranckuit . A., IlpuxiagHoii cuctemHblii aHanmm3, HoBocubupck:| http://www.iprbooksh
HoBocuOupckuii rocy1apCTBEHHBIN TeXHUYeCKHd yHUBepcuTeT, 2013 0p.ru/45429.html
Kazanckas O. B., IOa C. I'., Anscora O. K., Monenu 1 METOBI OIITUMHU3AIIHHI. http://www.iprbooksh

5 |IIpaktukym, HoBocubupck: HOBOCHOMPCKHIA TOCYIapCTBEHHBIH TEXHHYCSCKHUIA OF.) ru/ 453;97 html
yausepcutet, 2012 ' '
IOaun B. C., MeToauyeckne yka3aHusi 1 KOHTPOJIbHBIC 3aIaHUS 110 JUCIUILTHHE http:/Awww.iprbooksh

1 |Teopus npunsitus pemenuii, MockBa: MOCKOBCKHI TEXHHUYCCKHI YHHBEPCUTET ) ,

cBsi3M M nHopMatuku, 2014

op.ru/61765.html




OO6yuaromuecs u3 yncia nHBATHIOB 1 Jiull ¢ OB3 obecrednBaroTCs MeYaTHBIMU U (MITH ) DJIEKTPOHHBIMHU
o0pa3oBaTeNbHBIMU pecypcaMu B (popmax, alaliTUPOBAHHBIX K OTPAaHUYEHHUSAM UX 310POBbSL.

8.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «MHTepHET», HEOOXOIUMBIX IS
OCBOCHMS TUCITUTUIMHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «HTepuer» DIIEKTPOHHBIN ajpec pecypca
OCHOBBI CHCTEMHOTI'0 aHAJIN3a ¥ TCOPUH IPUHATHS PEIICHHIMA moodle.spbgasu.eu
elibrary.ru elibrary.ru
Scilab https://www.scilab.org/

8.3. Ilepeuens coBpeMeHHBIX MpodecCHOHATBHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue DIIEKTPOHHBIN ajpec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

https://www.spbgasu.ru/upload-
Crricok cOOpHUKOB Tpya0B U koH(pepeniuii B PUHI]/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer

IMepuomnueckue u3mpanus CIIOIACY sitet/Biblioteka/Periodicheskie
izdaniya/

Tex.JIut.Py - TexHudeckas qureparypa http://www.tehlit.ru/

Enunuenii  9neKTpoOHHBIH  pecypc  y4eOHO-METOIUYECKOH  JIMTepaTyphl

CLIGLACY www.spbgasu.ru

Bcepoccuiickuii  MHCTUTYT HAyYHOH W TEXHHYECKOW HH(OpMaIUK L

(BUHITH) www2.viniti.ru

Poccwuiickast rocynapcTBeHHass OMOIMOTEeKA www.rsl.ru

@enepanbHblii  oOpa3oBarenbHbll moptan "EnmHoe OKHO gocTyma K

" http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam

Hayunas DIIEKTPOHHAS
Hayunas snexktponnas 6ubnmoreka eLIBRARY.RU 6ubmorexa L IBRARY RU
DeKTpOHHO-0MOIMOoTeuHast cucTeMa u3aarenbersa "IPRbooKs™ http://www.iprbookshop.ru/
DneKTpOHHO-0nOIroTeyHast cuctema n3aarenbersa "FOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-0MOIMOTEYHAs cUCTeMa n3aarenbeTBa "Jlanp" https://e.lanbook.com/
OnektpoHHas oubnuorexa Upbuc 64 Ihl};[/)://ntb.spbgasu.ru/|rb|564r_p
Cucrema auctaniimonHoro ooyuenus CIToI’ACY Moodle https://moodle.spbgasu.ru/

8.4. IlepeueHnp HMH(OPMAIMOHHBIX TEXHOJOTMH, HCHOJB3YEMBIX MpPHU OCYIIECTBICHUU OOPa30BaATEIbHOTO
mporecca IO JUCHUILIMHE, BKJIKOYas I€peYeHb JIMIEH3HMOHHOIO M CBOOOJHO paclpOCTPaHsIEMOIo
MIPOrPaMMHOT0 0OecreueHus

Croco6 pacrpocTpaHeHUs
HanmenoBanwue (TMIIEH3UOHHOE WK CBOOOHO
pacIpoOCTPaHIEMOE)




Microsoft Visio 2016

Horosop Ne  J132009689201 ot
18.12.2020r [IporpammubIie
npoAyKTel MaiikpocodT, goroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Gretl Bepcust 2019¢

CBOOOJIHO PACIIPOCTPAHIEMOE

Matlab Bepcus R2019a

MATLAB JIOTOBOD
NeJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiia IIpoekTs!"

Ramus Educational Bepcus 1.11

CBOOOJTHO PACIIPOCTPAHIEMOE

Microsoft Windows 10 Pro

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIe
npoIykThl Maiikpocodt, moroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

Hdorosop Ne  J132009689201 or
18.12.2020r [Iporpammuble
npoaykTel Maiikpocodt, norosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TeXHUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
CBenieHust 00 OCHAIICHHOCTH YY€OHBIX ayTUTOPUI M MOMEIICHUHN AJI1 CAMOCTOSITENIbHON pabOThI

HaumeHnoBaHue yuyeOHBIX ayAUTOPUI U TOMEILIEHUIN
IUISL CAMOCTOSITEIIbHON pabOThI

OcHalieHHOCTh 000pYJI0BAaHUEM U TEXHUUECKUMHU
cpelcTBaMu OOyueHus

07. VuebHble ayauTOpuUd JUIsI  MPOBEACHUS
JIEKIIMOHHBIX 3aHATHU

VYueOHas ayauTopud JJIsL MMPOBCACHUA 3aHATHI
JICKIIMOHHOIo  TUIla, KOMIIICKT MyanHMCJIHﬁHOFO

000pyI0BaHUS (mepcoHaIbHBIN KOMIIBIOTED,
MYJbTUMEAUMHBIA MPOEKTOP, 3KpaH, ayJuO-CUCTEMA),
JOCKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  melenn,

noaktoueHue K kommbeloTepHoit cetu CIIGIACY,
BbIX0J B UHTEpHET

07. KoMIbroTEpHBIN KJIacC

Pa6oune mecra ¢ I1K (cTos1 KOMITBIOTEPHBIH, CHCTEMHBIH
OJI0OK, MOHHMTOp, KJaBHAaTypa, MbIIIb), CTO] pabouuid,
nonkimoueHne K kommeiorepHor cetn  CIIGIACY,
BbuIXoA B Internet.

07. Y4eOHble aymIuTOpUU M CAMOCTOSATEIHHOU
paboThI

[Tomemenue TUTST CaMOCTOSITETTLHOM paboTsI
(KOMITbIOTEPHBIN KJ1acc):

[MIK-12 mr. (cuctemMHbBI OJOK, MOHHMTOp, KJIaBHATYypa,
MBIIIIE)  C  YCTAHOBJICHHBIM  MYJIbTUMEIHIHBIM
obopymoBanueM (IIPOEKTOP, OKpaH, KOJOHKH) C
JIOCTYTIOM K ceTH «HTepHeT» 1 00ecrieueHneM JI0CTyIIa
B DIJIEKTPOHHYIO HWH(GOPMAIIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGI'ACY; gocka MapkepHas; KOMILIEKT
yueOHoi Mebenu Ha 12 mocaoYHbIX MECT.




07. VYuebGuble ayauropuu mans  nposeneHus|Komrexr MYJbTUMEAUNHOIO 000pyaOBaHUs
MPAKTUYECKUX 3aHSTUH, KypcOBOTO|(TI€pCOHATBHBII KOMIIBIOTED, MYJIbTUMEIUHHBIN
MPOCKTUPOBAHUS (BBIOJHEHUSI KYpPCOBBIX DPabOT),|IPOEKTOpP, SKpaH, ayIaHo-CHCTEMa), JOCKA, KOMILJIEKT
TPYNNOBBIX M WHAMBHUIYAJIbHBIX KOHCYJbTAllUH,|yueOHOM MeOenu, MOAKIIOUEHUE K KOMIIBIOTEPHOU CETH
TEKYILETro KOHTpoJIA U nmpoMexyTouHoi arrectauuu |CIIGIACY, Beixoa B HTEepHET

st maBanuoB u ymi ¢ OB3 obecrieunBaroTcs crienuaibHbIe YCIOBUS sl TOTydeHUs: 00pa3oBaHUs B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB.



Pabouas nporpamma coctasiieHa Ha ocHoBe ®PI'OC BO - marucrparypa 1o HarnpaBI€HUIO TOATOTOBKU
38.04.01 Dxonomuka (mpuka3z Munoopuayku Poccun ot 11.08.2020 Ne 939).

[Iporpammy cocTaBuiI:
noueHT MAT, k.d-m.H. Ypa3zaesa JLIO.

[Tporpamma oOCyXxeHa 1 peKOMEHI0BaHa Ha 3aceJaHuu Kadeapsl MaTeMaTHKU
13.05.2021, nmpotokost Ne 8

3aeayromuii kadenpoii k..M. H., goueHTt, I'.B. Axynuna

[Iporpamma o00peHa Ha 3aceJaHUN Y9eOHO-METOANYECKOW KOMUCCHH (haKyIbTeTa
10.06.2021, npotokoun Ne 10.

IIpencenarens YMK n.3.1.. nouent I'.®. ToxyHoBa
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