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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)
dbopmupoBaHKEe y OyIYIITUX MaruCTPOB CIIOCOOHOCTH OCYIIECTBIISATh KPUTHUSCKUN aHATN3 TIPOOIEMHBIX
CUTyalluii HA OCHOBE CHUCTEMHOTO 110/IX0/1a, BEIPAOaThIBATh CTPATETHIO IeHCTBUIMA
(dopMHpOBaHUE CIIOCOOHOCTH K BBISBJICHHIO COCTABIISIIOIIMX MPOOJIEMHON CHTyallUd U CBSI3€H Mexay

HHUMU;

OCBOCHHME METOJIOB KPUTHUECKOTO aHajN3a IPH UCCIEIOBAHUM CHCTEM M BBHIOOpAa METOJOB aHAIIN3A,
aJIeKBAaTHBIX MPOOJIEMHON CUTYallUH;

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

HOJy4YeHHEe 3HAaHUH IO MPUMEHEHHUIO CIOCO0OB OOOCHOBAHMS peUIeHUs (MHIAYKLUSA, ACTYKLUHA, 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 OOy4YeHHsI MO IUCHUILIUHE (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 OIIOI1
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 WHMOPMAIMH|IPUHIMIIEI ~ TEHEPAllMH  PENpe3eHTATHBHON
CHCTEMHOI'0 [0JIX0/1,|0 MPOOJIEMHON CUTYalluu BbIOOPOYHOHN COBOKYITHOCTH;
BbIpa0aThIBATh  CTPATETHIO - TEOPETHYECKHE OCHOBBI MaTeMaTHYECKOU
JIEWCTBUI 00pabOTKH TaHHBIX
ymeeT
- OCYIIECTBIISITh F€HEPALINIO PETIPE3EHTaTUBHON
BBIOOPKH B COOTBETCTBHUH C 33[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
OCYIIECTBIISATh KPUTHYECKHI[MHQOpPMAIIM O  TPOOJIIEMHOM |- 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
aHaJn3 MPOOJIEMHBIX [CUTyallK KaK CUCTEMBbI 3HAKOBBIX JHarpamm M mpodee);
CUTYyaIui Ha OCHOBE - MaTeMaTW4eCKUe  METOIbl  BBISABICHUS
CHUCTEMHOT'O MOJIX0/1a, 3aKOHOMEPHOCTeHl  (DYHKUIMOHHpPOBAHUS 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 KPUTUICCKUIA|CBSA3b(H), CO3/Al0NIUe(- OCHOBHBIE MaTeMaTHYECKUE MOJENIU s
aHaIu3 POOJIEMHBIX [[IPOOIEMHYIO CUTYAIUIO BBISIBJICHUS DJIEMEHTOB U CBSI3ed B CHUCTEMaXx,
CUTYaIHi Ha OCHOBE CO3JAIOIIMX  MNPOOJIEMHYIO  CUTYyallUI0  C
CHUCTEMHOTO MOJIX0/1a, UCIOJb30BaHNEM MaTeMaTHYECKOIo anmapara:
BbIpa0aThIBATh  CTPATETHIO 0alaHCOBBIX MOJIETIEH,
JecTBU MoJIeIei CUCTEMHOM TUHAMHUKH,

PETPECCUOHHBIX MOJICIIEH;

- MaTEeMaTH4YECKHE OCHOBBI
MOJIETTUPOBAHMUS;

- OCHOBBI MaTEMAaTH4YECKOr0 MOJEIUPOBAHUS C
HUCIIOJIB30BaHUEM UMHUTAIIMOHHBIX MOI[CJ'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 HMMHUTALMOHHOIO
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 KpUTHYCCKU [uaeHTuDUKaMIO  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 MAaTeMaTHUYECKOTO0 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

«ucuunnuas, moaynmu» b1.0.01 ocHOBHOHU

npodeccuonansHOM 00pa3oBaTenbHOU mporpammel 27.04.05 MHHOBaTHKA U OTHOCHUTCS K 00S3aTENBHON YacTH
yueOHOro IJjaHa.
3HaHME Kypca MaTeMaTHKU B paMKaX MporpaMMbl OakanaBpuara

Ne Kon n HauMeHoBaHME MHAMKATOpA
[Nocnenyromue AUCIUTLTHHBI
n/n JOCTHKCHUSI KOMIIETEHIINU
Ananu KTUBHOCTH anusa -
1 3 adde oc peajlM3aluy  HayuHO-TEXHUMECKUX |y » 5 10 3
IIPOEKTOB U IPOTPaMM
HKa WHHOBAIIMOHHOTO TIIOTEHIMAla W HWHHOBA i
B OBAIIOHHOTO  HOTEHI OBALHONHON OTTK-4.1, OITK-4.2, OTIK-4.3

AKTUBHOCTHU COHI/I&HBHO'BKOHOMI/ILIeCKOﬁ CUCTCMBI




VYK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5,
VYK-1.6, YK-2.1, YK-2.2, YK-2.3, YK-2.4,
VK-2.5, YK-3.1, YK-3.2, YK-3.3, YK-3.4,
VK-4.1, YK-4.2, YK-4.3, YK-4.4, YK-5.1,
VK-5.2, YK-5.3, YK-6.1, YK-6.2, YK-6.3,
OIIK-1.1, OIIK-1.2, OIIK- 1.3, OIIK-2.1,
OIIK-2.2, OIIK-2.3, OIIK-3.1, OIIK-3.2,
OIIK-3.3, OIIK- 4.1, OIIK-4.2, OIIK-4.3,
Brinonnenue, moAroToBka K MPOLENype 3alllUThl U 3alUTa OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-6.1,
3 BBIITYCKHOM K’BaJ'II/I(bI/IKaI_[I/IOHHOﬁ paboThI OIIK- 6.2, OIIK-6.3, OIIK-7.1, OIIK-7.2,
OIIK-8.1, OIIK-8.2, OIIK-8.3, OIIK- 9.1,
OIIK-9.2, OIIK-9.3, OIIK-10.1,
OIIK-10.2, OIIK-10.3, OIIK-11.1,
OIIK-11.2, OIIK-11.3, OIIK-11.4,
IMK-1.1, ITIK-1.2, T1IK-1.3, [1K-1.4, I1K-2.1,
I1K-2.2, T1K-2.3, TIK-2.4, [IK-2.5, I1K-3.1,
I1K-3.2, I1K-3.3, [1K-3 .4, [1K-4.1, [1K-4.2,
[1K-4.3, TIK-4.4, TIK(I11)-1.1, TTK(I11)-1.2,
[TK (L1)-1.3, TIK(LT)-1.4, TTIK(LT)-1.5
4 |DKOHOMMKA PEMHXUHUPUHTA U PEHOBALUI EEEEI)I.HIZI’(;K:S(}E{I](_(?)-IZ, MK -1.3,
5 ['ocynapcTBeHHOe peryiaupoBaHue HayuHo-TexHudeckod u|OIIK-5.1, OIIK-5.2, OIIK-5.3, IIK- 2.4,
WHHOBAIIMOHHON JCATCILHOCTH I1K-2.5
6 |[IpoeKkTHBII MEHEIKMEHT VK-2.1, YK-2.2, YK-2.3, VK-2.4, YK-2.5
7 Opranmzanus HaydHOU AesTenbHOCTH U oOpazoBarenbHOro|OINK-6.1, OIIK-6.2, OIIK-6.3, OIIK
npoiiecca -11.1, OIIK-11.2, OIIK-11.3, OIIK- 11.4
8 HOBBIHIGHI/IGv KOHKypeHTOCH(\)’CO6HOCTI/I CTPOUTETBHBIX MK-1.1, TIK-1.3, TIK-4.4
OpraHu3aIii Ha MTHHOBAIIMOHHOW OCHOBE
9 Onenka W pa3BUTHE  WHHOBAIIMOHHOTO  TOTEHIMANA
CTPOUTEIHLHON OPTraHN3aINN
10 OcHoBbl  1muGpoBoi  KynbTypel B uHHOBamuoHHOW|OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK
JIeITCILHOCTH -10.1, OIIK-10.2, OIIK-10.3, TTK(11)- 1.1
OKOHOMUYECKHE OCHOBBI pasButus HUHHOBAIIMOHHOTO IK-1.2, TIK-3.1, 1IK-3.2, IIK-3.3, IIK-3.4,
1 TMOTEHIUANa CTPOUTENHHON OpPraHU3aluN HK(I)-1.2, - TK(I)-1.3, TIK (L)-1.4,
ITK(1])-1.5
12 |Tpancdep TexHOIOTHI B MHHOBAIIMOHHON AESITENFHOCTH
13 |9xoHOMUKA KOMMEpPIHATU3AlUU HHHOBAIIUN ITK-1.3, IIK-2.1, [1K-2.3

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4eTHBIX €AUHHMIAX € YKa3aHMEM KOJMYeCTBA aKaJeMH4YeCKHX
YacoB, BbIICJICHHBIX HA KOHTAKTHYH paldoTy o0y4awmuxcs ¢ npemnogasartesneM (0 BHIAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJbHYIO Pa00Ty 00y4Yarommxcst

Cemectp
N3 HuX vacel
o Bceero Ha

Bua yebnoii paGoret YacoB  |MPaKTHYECKYIO 1

MOJIrOTOBKY
KonTakTHas padoTa 32 32
Jlexumonnsie 3anstus (JIek) 16 0 16
[paxTuueckue 3austus (Ip) 16 0 16




HNnas xouTakTHAs padoTa, B TOM Yucje:

KOHCYJIBTAIINH 110 KypCOBO# paboTe (IIPOEKTY),
KOHTpOJIbHEIM pabotam (PT'P)

KOHTaKkTHas paboTa Ha aTTecTalluio (caaJa 3a4era,
3a4yeTa C OLICHKOI; 3alluTa KypCcOBOH paboThI
(poekTa); caada KOHTPOJBHEIX padoT (PTP))

KOHTaKTHas paboTa Ha aTTECTAINIO B CECCUIO
(xoHCYNBTAIUS TIEpe]] PK3aMEHOM H C/1ada IK3aMeHa)

Yacbl HAa KOHTPOJIb 4 4
CamocrositennsHasi pa6ota (CP) 72 72
O0mas TPy10eMKOCTh IUCHUILIUHBI (MOIYJIS)
yacpl:| 108 108
3a4eTHbIEC eTUHUIBI: 3 3
5. Coaep:xkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPMPOBAHHOe MO pa3gejaM (TeMaM) C YKa3aHHeEM
OTBEJ€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BHIOB YUeOHBIX 3aHATHI
5.1. TemaTuveckuii 11aH TUCIUIUIMHBI (MOJTYJIS)
KonTakTHas padota (110 yueOHBIM
3aHATHAM), Yac. Kon
WHJUKATOP
% JICKIIUU 113 JIP Bcero, a
No Pa3nesns! qUCIIUIIINHEBL E CP JOCTIDKEHHU
[} qac.
O W3 HUX Ha W3 HUX Ha W3 HUX Ha A
MpaKTH- MpaKTH- MpaKTH- KOMIICTCHI]
Bcero | yeckyto | Bcero | yeckyto | Bcero | yeckyro 5051
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pa3zmen. MaremaTnueckue
MOJICIIA CUCTEM
YK-1.1,
OcHOBHBIE MMOJIOKEHUS VK-1.2,
11, |cucremtoro aHamisa.l 4 | g 5 12 o5 VK-1.3,
Maremarnaeckue MOJICITH VK-1.4,
CUCTEM VK-1.6,
YK-1.5
2|2 pa3gen. Meroasl
ONTUMU3ALNH B YIIPaBICHUU
CHCTEeMaMHt
YK-1.1,
Mertonanl OINTHUMH3ALIUH. VK-1.2,
21 [Tpumepr! noucKka ONTUMAIbHBIX 1] 2 5 12 16 YK-1.3,
PeXUMOB  (PYHKIIMOHUPOBAHUS YK-1.4,
CUCTEM VK-1.5,
YK-1.6
YK-1.2,
NmuTanmoHHOE MOACITUPOBAHUS VK-1.3,
5 o |mpOLECCOB I E: noueka| 4 | o 5 16 20 YK-1.4,
ONTUMAJIBHBIX PEKUMOB pabOThI YK-1.5,
CUCTEMEI VK-1.1,
YK-1.6
3. |3 pa3znen. Maremarnueckue
METO/Ibl IPUHSATHUS PEIICHUI
MHoOTrOoKpHUTEpHUaIbHBIE METOIBI
3.1. lontumuzarun s npussTas| 1 | 2 2 12 16
penreHni




YK-1.1,
YK-1.2,
Maremarnueckue METOJBI VYK-1.3,
3.2. . 1] 2 3 10 15
[IPUHATUS pELICHUN YK-1.4,
YK-1.5,
YK-1.6
YK-1.1,
YK-1.2,
33 NmuTanioHHOE€ MOJIETUPOBAHHUE 1 5 10 12 YK-1.3,
|1 IpUHATHS peleHni YK-1.4,
YK-1.5,
YK-1.6
4. |4 paznen. Kontpons
YK-1.1,
YK-1.2,
YK-1.3
4.1. |3ager 1 4 '
YK-1.4,
VK-1.5,
YK-1.6
5.1. Jlexuuu
Ne | HaumenoBanue paznena .
N HanMeHoBaHMe U KpaTKOe COAEP/KAHNUE JICKIUI
n/m Y TE€MBI JIEKIUI
OCHOBHBIE MOJIOKEHHS CUCTEMHOTO aHAJIN3a U TEOPUU TIPUHATHUS PEIICHUMA
OCHOBHbBIE NOHATHUSI CACTEMHOT'O aHaJIN3a
OCHOBHBIE TIOJIOKEHUS
[Ipumepsl cUCTEM B TEXHUKE U SKOHOMHUKE
CHUCTEMHOTI'O aHAJIM3a.
1 MaremaTruueckoe MOAECIUPOBAHUE IIPU U3YUEHUU CUCTEM
MaremaTuueckue N
Buapl maTeMaTH4ecKuX MOJIETIEH CUCTEM
MOJIEIIN CUCTEM .
Hcnonb3oBanue TeOpUM NPUHATHS PELLIEHUN B CHCTEMHOM aHAJIA3E
banancoBbie monmenu B cucteMHOM aHanuze. [IpuMeHneHue OanaHCOBOM
Mozenu JIeonTeeBa
WcTopus co3nanus 6aiaHCOBBIX MOJEIIEH.
Tabnuia MexxoTpacieBoro OanaHca u ee CTpyKTypa.
OcHoBHbI€ 0aJTaHCOBBIE COOTHOIICHHUS.
OCHOBHBIE TIOJIOKEHUS
TexHonornyeckass MaTpulia U €€ ITpOLyKTUBHOCTb.
CHUCTEMHOTO aHAJIN3a.
1 Martpuua noyHbIX 3aTpar.
MaremaTuueckue
Mogens JleonTheBa.
MOJIEIIA CUCTEM
OcCHOBHBIE THIIBI 33/1a4, PEIIAEMBIX C IOMOIIIBbIO Moienu JIeoHTheRBa.
banancoBbie Mozenu B cuCTeMHOM aHanu3e. llpuMenenue OamaHcoOBOit
Mozenn JIeonTheBa Uil pemeHus MPakTHIECKUX 3a/1ad.
Hcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJIOTUHM TP IPUMEHEHUHU B CUCTEMHOM
aganmze 0aJIaHCOBBIX MOEIIEH
Monaenu cuCTEMHON TUHAMUKU
Hcropus cozpanust MoeNIe CUCTEMHOM THHAMUKM.
[TpuHIMIIBI CO3/TaHKUs MOJENEH CUCTEMHON TUHAMUKHA
OCHOBHBIE 3JIEMEHTHI MOJIENIU CUCTEMHOMN TUHAMUKH.
OCHOBHBIE TIOJIOKEHUS O6paTHBIe CBSI3U B MOJIEJISIX CUCTEMHOM TUHAMUKH
1 CHUCTEMHOTO aHanu3a. |lI3BecTHBIE MOJENM CUCTEMHOW IMHAMHMKU B Tpynax doppecrepa: MOIEb
Maremaruyeckue NPEATIPUATHS, MOAECIb rOpoaa, MOACIb Pa3BUTH IMBUIIM3ALIH.
MOJC/IN CUCTEM Cuctemsl quddepeHIHaTbHbIX YPAaBHEHUS MIEPBOT0 MOPSAIKA ¢ HA4YaIbHBIMU
YCIOBUSIMM KaK OCHOBAa MaT€MaTHYECKOrO IIPEICTABICHUS MOJENei
CUCTEMHOMN JUHAMHUKHU.
[lepexon k TUCKpPETHOMN popMe MOJEIH.




[IporHo3upoBaHue CHEHApPUEB pPa3BUTHUS CHCTEMA OCHOBE MOJIEEH
CHUCTEMHOM TMHAMUKH.

CranuoHapHbIe(yCTaHOBUBIIINECS ) COCTOSTHHS.

JluHeliHpIE W HEJIMHEMHBIE CHUCTEMBI, JIMHEAPU3ALUs B OKPECTHOCTH
CTallMOHAPHOU TOYKH.

Bo3MoxHOCT,  HCCIIEAOBaHMS  MOACICHM CHCTEeMHOM  AOUHAMHKHA  Ha
YCTOWYUBOCTb.

Hcnonb3oBaHnre KOMIIBIOTEPHBIX TEXHOJOTHMH JUIi  MPOrHO3UPOBAHUS
CLICHApHUEB Pa3BUTHSI CUCTEM HAa OCHOBE MOJICJIEN CUCTEMHOM TMHAMUKH.

OCHOBHBIE ITOJIOKCHUS
CHCTCMHOI'O aHaJIn3a.
Marematudeckue
MOJCIN CUCTEM

[locTpoeHne perpecCHMoHHBIX MOJAENEH JJI1 aHajdu3a U NPOrHO3UPOBAHUS B
CHUCTEMHOM aHaJIu3€e

[lonsTHe perpeccun

[TocTpoenue Mozenu perpecCuOHHON 3aBUCUMOCTH Ha OCHOBE BHIOOPOYHBIX
JAHHBIX

[TapHas 1 MHOXECTBEHHAs! pErPECCUU

OmnpeneneHre OLEHOK MapaMeTpOB BBIOOPOUYHOIO YpaBHEHHS JUHEHHON
MMAPHOW PErpecCUu ¢ MOMOLIBIO METOJa HAUMEHBIINX KBaAPaTOB

OueHka KayecTBa NOCTPOEHHOM MOJIENU JIMHEMHOW apHOU perpeccuu
OreHka TECHOTHI JIMNHEWHOU CBSI3U

[IpoBepka 3HAYUMOCTM YpaBHEHHUsI JIMHEHHOM MAapHOW pErpeccuu Hu
MapaMeTPOB YPaBHEHHUS

TpeboBanus K CTaTUCTUYECKUM OLICHKaM: HECMELIEHHOCTb,
COCTOSITENIEHOCTD, 3()(PEeKTUBHOCTE.

Teopema ['aycca-MapkoBa

[Ipennoceuiku MeTO1a HAMMEHBIIUX KBAAPATOB

Henuneitnas perpeccusi. Ilpuem JnMHeapu3alMu HEJIMHEHMHBIX MoOJIEIeH
ONPEACIICHHBIX TUIOB JJIs YIIPOUIEHUS PACUETOB.

O160p pakTOpPOB B MOAETSAX MHOKECTBEHHOMN JIMHEHHOM perpeccuu
[TocTpoeHne perpecCMOHHBIX MOJECINIEH I aHaji3a M MNPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJN3e

KomnproTepHble TEXHOJIOTMU JJISI MOCTPOEHUS M aHAIN3a PErpPEeCCHOHHBIX
Mozaenen

MeToabl ONITUMU3ALINH.
IIpumepsl nmoucka
ONTUMAJIBHBIX PEKUMOB
(YHKITMOHUPOBAHUS
CHUCTEM

Matematuueckue MOJEIM  TOCTPOEHUs  KpuTepueB d(PexkTUBHOCTU
(GyHKIMOHMpPOBaHUS cUCTeM. Mertoapl onTtuMmuzanuu. I[Ipumepsl noucka
ONTUMAJIbHBIX PEXUMOB (DYHKIIOHUPOBAHUS CUCTEM.

ITponiecc BbIOOpa KpuTepHs 3(Pp(PEKTHBHOCTH B KOHTEKCTE OCHOBHOM LiENH
HCCIIEIOBaHUS CUCTEMBI

TpeboBanus k kputeputo 3¢ppekTuBHOCTH

Matematnueckoe BeIpaxkeHHe Kputepus 3 (HEeKTUBHOCTH

IlocTaHoOBKa M aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONTHUMM3AL[MOHHBIX 3aJa4
[Ipumeps! 3a1a4 TMHEHHOTO ¥ HEJIMHEHMHOTrO MpOorpaMMHpOBaHUs(MMeeTCs B
BUIY  ONTHMHU3ALMM):3aa4ya 00  ONTUMAIBHOW  NPOU3BOACTBEHHOU
porpamMMe, TPaHCHOPTHAsA 3ajaya, 3ajada O Ha3HAuYeHMsX, 3ajada JpoOHO
-JIMHEHHOr0 IPOrpaMMHUPOBAHMS, 3ajJada YIpaBICHUs 3aracaMu IpuU
JE€TEPMUHUPOBAHHOM CIIPOCE.

I'papuueckuii Meron pemieHus 3afad JIMHEHHOTO NPOrpaMMHPOBAHUS.
ANTOpUTM CUMILIEKC-METOA.

KomnbrotrepHas peanusanus peleHus 3a/1a4n JUHENHOTO
MIPOrpaMMHUPOBAHUS U

aHaJIN3 MOJYYEHHOTO PEIIEHUS.

MeTtoapl pelieHHe 3a/ad HEIMHEHMHOIro NMporpaMMHpPOBAHHUS B CHCTEMHOM
aHaJIn3e.

Hcnonb30BaHrne KOMMBIOTEPHBIX TEXHOJOTMM Ui MOHMCKA ONTHUMAaJbHBIX
DEXKMMOR DVHKITUOHUNORAHU L CUCTEM




MaremaTnyeckue OCHOBbI UMHTAIIMOHHOT'O MOJIETTMPOBAHUS CUCTEM
CYTB UMUTAIIUOHHOT'O MOIIGHI/IpOBaHI/I}I.

Meron Monte-Kapio.

Teopus OLEHOK.

[IporpammHuoe obecreueHne UMUTATMOHHOTO MOJICTTUPOBAHUSI.
ANTOpPUTMBI T€HEPALIUU CITYYalHbIX YUCEIL.

['eHepupoBaHue Ciloy4aiHbBIX BEIMYMH, HMEKOIUX 3aJaHHBIA  3aKOH
pacnpeneieHus.
VIMHTALHOHHOE HaxoxxneHue ONTUMalbHBIX YCIOBUM (YHKIMOHMPOBAHUS CUCTEMBI C
MOJIEITHPOBAHHS IIOMOUIbI0 UMUTALIMOHHOT'O MOZAEINPOBAHNS. §
3 | mpoueccos ms moucka Hecranuonaphsie pexxuMbl pab0Thl UMUTAILIMIOHHOW MOAEIN
ONITHMAITBHBIX PEKAMOB AHanu3 BBIXOIHBIX JaHHBIX M CPaBHEHHE albTEPHATHBHBIX BAPHAHTOB
pAGOTE CHCTEMBI pe3yJIbTaTOB UMUTALIMOHHON MOJIENH }
AHanu3 4yBCTBUTEIBHOCTH UMUTALIMOHHON MOJIEIH
Peanuzanus MMUTAMOHHOIO MOJEIMPOBAHUS C NMOMOUIbI0 KOMIIBIOTEPHBIX
TEXHOJIOTH
[Tpumepsbl pa3paOOTKM WMHUTALMOHHBIX MOJENeH Ui pemieHus 3anad
CHUCTEMHOI'0 aHAJIN3a U MIPUHSITHS PEILICHUN
Mopnens onpeneneHus NOTPEOHOCTEN Tropoja B KOJIMUYECTBE IOKAPHBIX
MalIvH
MMuTalimoHHOE MOJEIMPOBAHUE TEXHOJOTMUECKUX M  TPAHCHOPTHBIX
IIDOIIECCOB
MHOroKpuTepuanbHble METO/IbI ONITUMU3ALINN JJI HPUHSTUS PEILICHUN
ITocraHOBKa 3a/1a4¥ MHOTOKPUTEPHUAIbHONW ONITUMHU3ALIMH.
[Ipumepsl 3afay CHCTEMHOrO aHalM3a, MPUBOAAIIME K  3ajJadam
MHorokputepuaibHble |MHOTOKPUTEPUAILHON ONTUMU3ALIUY.
4 | meroxpl ontuMu3anuy | MeToabl MHOTOKpUTEPHATIbHON ONTUMH3ALIUY.
JUIS IPUHSATHS pernennid |[I[pyuMeHeHne MHOMOKPUTEPUAIBHBIX METOAOB ONTUMU3ALUU IS IPUHATHS
peLIeHn
Hcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJOTMH [UIsl pealln3allid METOJOB
MHOTOKPHUTEPUAIbHON ONTUMHU3ALINN
MaremaTnueckue METObl IPUHATHSI pEILICHUN
OO61as xapakTepUCTHKA MATEMAaTUYECKUX METO/I0B IPUHATHUS PELIEHUI
OKCHepTHBIE METO/Ibl ¥ UX IPUMEHEHHE ITPU IPUHATUY PELLICHUN
Marematnueckoe 0OOCHOBAHME COIJIACOBAHHOCTH MHEHHUI 3KCIEPTOB,
IIPOBEPKAa  CTATUCTMYECKUX  TUIOTE3 A IPOBEPKH  3HAYMMOCTH
Maremaruyeckue K03 (uUILIMEeHTa paHTOBOI KOppensuuu
3) METOABI NPUHATHA  |MeTo/ aHanu3a uepapxuii-o01acTe MPUMEHEHUS B CUCTEMHOM aHalINu3e Ipu
peLieHuin OPUHATUM  pEUIeHMH,  omucaHue  oOWero  ajaroputMa,  OIEHKa

COTIIACOBAaHHOCTHU IIOCTPOEHHOW HEPAPXUHU.

OHGHKa CHHCHApPHUECB pa3BUTUA CUCTCMBI IIPU IPUHATHU peHIGHHfI C ITIOMOIIBIO
JlepeBa peleHn i

KOMHB}OTepHBIe TEXHOJIOTUU IJId pealru3allii MaTCMAaTUYCCKHUX MCETOJ0B
MIPUHSTUS PELIEHUN.

5.2. [IpakTyeckue 3aHATHS

HaumenoBaHue pasaciia

Ne .
[/ | M TEMBI IPAKTHHECKHX HaumeHnoBanwue 1 cosiep:kaHre IPaKTHUECKUX 3aHSATHI
3aHATHHI
Matematndeckue MeToJbl 00pabOTKH JaHHBIX, MPOBEPKA CTATHCTUYCCKUX
TUIIOTE3
OCHOBHBIE TOJIOKEHUS o
[IpumeHneHne METOJOB MATEeMAaTHYECKOW CTAaTUCTHKH i 00paboTKa
CHCTEMHOTO aHAJIN3a. o
1 pEe3yNbTAaTOB IKCIIEPUMEHTA WU HAOIOICHHIA

Marematnyeckue
MOJEIU CUCTEM

Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH JIIs1 00paOOTKH TaHHBIX.
[TocTpoenne sMnUprUecKoi GYHKIIMU pacipeaeieHHs.
['paduk smnupuyueckoil yHKIUU pacrpeaeeHusl.




OrnpeneneHne YUCIOBBIX XapaKTEePUCTUK BEIOOPKHU

[IpoBepka CTaTUCTUYECKUX THIOTE3 O 3aIaHHOM BHJIE paclpeieICHusI.
JlucriepCHOHHBIN aHAIU3.

Pemenue nmpaktuyeckux 3agay.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaIu3a.
MaremaTrudeckue
MOJIENIH CUCTEM

bamancoBas mozaens JIeoHThEeBa U €€ MNPUMCHCHUC B CUCTCMHOM aHaJIN3¢
Ananuz Ta6J'II/II_IBI MEXKOTPaCICBOIO OanaHca

[Toctpoenne wmoxenu JleoHTheBa Ha OCHOBE 3aJaHHON  TaOJUIIBI
MeXoTpacieBoro dagaHca

OneHka IpoAyKTHUBHOCTH TEXHOJIOTUYECKON MAaTPULIbI

Pemennie TUMOBBIX 3314 CTPATErMYECKOTO MIIAHUPOBAHUS

Hcnonp3oBaHue KOMIBIOTEPHBIX TEXHOJOTMH IIPU  PELIEHUH  3aJa4

CUCTECMHOI'O aHajin3a C IPUMCHCHHUEM 0ajaHCOBOM MOACIN JleoHnThEBA

OCHOBHBIE ITOJIOKCHUS
CHCTCMHOI'O aHaJInu3a.
Marematudeckue
MOJCIN CUCTEM

[TocTpoeHune u aHanu3 MOJENENH CUCTEMHON JUHAMUKH

[TocTpoenue u aHanu3 Mojieael CUCTEMHON JUHAMUKH

Ucnons3oBanne Meropa Diliepa mpu peain3alldd MOJENIEeH CUCTEMHOM
JTUHAMUKHU

[Touck cTaniMOHApHBIX COCTOSHHI

[locTpoeHue cleHapueB pa3BUTHUS HCCIEAYEMBIX CHUCTEM C IOMOIIbIO
MOJIENIEN CUCTEMHOM JTUHAMUKHU

[IpumMeHneHne Mopenel CUCTEMHOM JAMHAMUKU JUIsl PELICHUE MPAKTHYECKUX
3aJad B CBOEM IpeIMETHOM 00JacTH HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
TEXHOJIOTH.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaI13a.
MaremaTtudeckne
MOJIENIH CUCTEM

[TocTpoeHue perpecCMOHHBIX MOJCJICH NJid aHaliv3a U MPOTHO3UPOBAHUS B
CHCTEMHOM aHaJIN3¢

[TocTpoenue Mojaenu mapHOM JIMHEMHON perpeccuu, MpoBEepKa 3HAYUMOCTU
ypaBHEHHUS U MMapaMETPOB YPAaBHEHUS

[IpoBepka ocHOBHBIX Tipeanockuiok MHK

Hcnosb30BaHne NOCTPOCHHON MOAEINH JIJI AaHAJIN3a CUCTEMBI.

[TocTpoeHue HENMHEHHBIX MOJCIICH.

Br16op nyumieit moaenu.

[IporHo3upoBaHue Ha OCHOBE BHIOPAHHOM MOJIETH.

MeToabl ONITHMU3AIINH.
IIpumepsl moucka
ONTUMAJIBHBIX PEKUMOB

MatemaTtuueckue MOJENIU MOCTPOCHUS KpUTEPUEB IPPEKTUBHOCTH CHUCTEM.
Metonel  ontummzauuu. [Ipumepbl NoOuCKa ONTHMAaJbHBIX PEXHMOB
(YHKIIMOHUPOBAHMSI CUCTEM.

HOCTpOCHI/Ie MaTeMaTUYECKUX MOJEIeH s OIPCACIICHUA ONTUMAJIbHBIX

(GYHKIMOHMPOBAaHHSA  |peXKUMOB PabOTHI CUCTEM
CUCTEM Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJOTMHM Il TOUCKA ONTHUMAJIbHBIX
pPeXUMOB (DYHKIMOHUPOBAHUS CUCTEM IPH PEHICHUM NMPAKTUYECKUX 3a/1ad
CHUCTEMHOI'0 aHAJIN3A.
IIprMepbl IMUTALIMOHHOTO MOJIEITMPOBAHUS
HmuTanmonHoe Peanuzanuss npumMepoB HUMHUTALIMOHHOTO MOJEIMPOBAHUS C IOMOUIBIO
MOJIETTUPOBAHUS IPOrpaMMHOr0 00ecreueH s

MIPOIIECCOB IS TTOUCKA
ONTUMAJILHBIX PEKUMOB
PabOTHI CUCTEMBI

Pemenne OPaKTHYCCKUX 3aJad CHCTCMHOI'O aHaJin3a C TI[PUMCHCHUEM
HUMUTallUOHHBIX MOI[GJ'ICﬁ. HaXO)KI[eHI/IC OIITUMAJIBHBIX yCHOBI/Iﬁ
CbYHKI_[I/IOHI/IpOBaHI/If{ CHUCTEMBI C TIOMOIIBIO UMUTAIITMOHHOI'O MOJCIIMPOBAHUAA.

MHorokpuTepuaibHbIe
METO/]Ibl ONTUMH3ALUN
JUISL IPUHATHS peIIeHUH

MHOFOKpI/ITepI/IaJ'II)HI)Ie MECTOJAbI OIITUMH3AINN IOJIA IIPUHATUA pemeHMﬁ
HpaKTI/I"ICCKOC IMPUMCHCHUC MCTOJO0B MHOT'OKPHUTCPUAJIBHBIC ONTHUMH3allUU
AT IPUHATUSA pemeHHﬁ.

Pemenue 3ala4 IMPUHATHA pCI_HeHI/Iﬁ C IIOMOIIBKO MHOT'OKPUTCPHUAIIbHBIX
MCTOOOB OINITUMHU3AIUHN C TPUMCHCHHUEM KOMIIBIOTECPHBIX TEXHOJIOTHi

Marematnueckue
METOJIbI TPUHATHS

MareMaTrnueckre METObl PUHATHS PEIIEHUN
PelreHne nmpakTuuecKkux 3a1ad Ha IPUHATUE PELICHUN C UCIIOJIb30BAHUEM




MaTEMAaTHYCCKUX METOA0B IMPUHATHA peH_IeHI/II\/'I C IIPUMECHCHUC

PeLICHIH KOMITBIOTEPHBIX TEXHOJIOTUH.
HMMuTanimoOHHOE MOAECIMPOBAHNE I IPUHSTHS PEILICHUN
[lpakTuyeckas peanu3amus OCOOCHHOCTEH  MPHUHATUS  pEIICHUH B
JUHAMHYECKH  CJIOKHOM  cpeie ¢ INPUMEHEHHEM  HMHUTALMOHHOIO
MOJICIINPOBaHUE
NmutanvonHoe Penienne nmpakTu4eckux 3aJa4 CUCTEMHOIO aHAJIN3a:
6 MOJEIUPOBAHUE Il [IPUHATHE PCIICHUH HA OCHOBE HMMUTAlMOHHOIO  MOJEIMPOBAaHUSA
IOPUHSTHS PEIIEHUH  |pacIpOCTPaHEHUs] HHHOBALIMMN:

IPUHATUE PELICHMHM Ha OCHOBE MMUTALMOHHOTO  MOJCIUPOBAHUS
pacnpoCTpaHEHMs 3arpsA3HEHUN;
IPUHATUE PELICHMHM Ha OCHOBE MMUTALMOHHOTO  MOJACIMPOBAHUSA

neMorpauuecKux MpoIeccoB.

5.3. CamocrosrenbHas paboTa o

OyJaromuxcs

Ne | HaumeHnoBanue paszaena N
ConeprkaHre caMOCTOSTEILHON paboThI
n/a MUCLUIIIUHELI U TEMBI
OCHOBHBIE TOJIOKEHHUSI CUCTEMHOTO aHaJIN3a U TEOPUU MPHUHATHS PEIICHUMH,
MaTEeMaTHYECKHEe METOJbl 00pabOTKHM TaHHBIX, MPOBEPKA CTATHCTHYCCKHUX
TUIOTE3
N3yueHne OCHOBHBIX IOJIOKEHUS CUCTEMHOIO aHAM3a U TEOPUU MPUHATUSA
OCHOBHBIE OJIOKEHUS o
peLICHH,
CHUCTEMHOT0 aHaIn3a. o
1 CaMOCTOATEJIbHOE PEIICHUE MPAKTUYECKUX 3aJaHul,
Marematuyeckue o
MOJIEH CHCTEM CBSI3aHHBIE C MATEMAaTHICCKUMHU METOJJaMH 00pa0OTKH JTaHHBIX U TIPOBEPKOMA
CTaTUCTUYECKUX TUIOTE3, UCMOJb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOTHUH ISt
pELICHUS 3alaHUI.
WN3ydyeHuil DOpPUMEHEHUM KIACTEPHOIO aHaiau3a JJii  MHOIOMEpPHOM
TPYIIIUPOBKH.
banancoBble MOJIeIM B CUCTEMHOM aHAINU3€E
OcHoBHbIE noNokeHus |M3ydenne npuMeHeHus: 6alaHCOBBIX MOJIEIEH B CHCTEMHOM aHAJIN3e
1 cucTeMHOro aHanu3a. |CaMOCTOSATENbHOE BBINOJHEHUE MPAKTUYECKUX 3aJaHUd C TPUMEHEHUEM
MareMmarudeckue KOMIBIOTEPHBIX TEXHOJIOTHIA.
MOJIEJI CUCTEM N3ydyeHne OCHOBHBIX IPUHIMIIOB IIOCTPOEHHUSI MOJEIH PACIIMPSIOLIECHCS
SKoHOMUKH Helimana
Mogenu cucteMHON TUHAMHUKH B CUCTEMHOM aHaJIN3€e
N3ydenune TeopeTHYecKoro marepuana
OCHOBHEIC HOIOKEHNS CaMocCTOsITeTbHOE BBIMOJHEHNE TPAKTUYECKUX 3aJaHUd C TPUMEHEHUEM
CHCTEMHOTO aHamy3a. | KOMIPIOTEPHBIX TEXHOIOTHH }
1 MaTeMaTHIecKie N3ydyenne mnpuMEHEHUsT MOJEJNEH CHUCTEMHOIO aHajliu3a B Pa3IMYHBIX
MOJIEIIH CHCTEM 00J1aCTAX 3HAHUM. §
Mopenu cucTeMHON JUHAMUKH MPU OTIMCAaHUU (PU3UYECKUX MPOIIECCOB.
Mopnenu CHCTEeMHOH IWHAMUKA B OSKOHOMHKE M JeMorpaduu, MOJAeTb
Camyanbcona-Xukca.
Bo3MO)XHOCTH MaTeEMaTHUYECKUX MAKETOB M OHJIAMH Cpel Il TOCTPOCHUS U
aHajan3a MOJEJIEN CUCTEMHON TUHAMHUKH.
ITocTpoeHne perpecCHOHHBIX MOJENEH JUIsl aHalau3a U MPOTHO3UPOBAHMS B
CHCTEMHOM aHaJIn3€, TPOTHO3UPOBAHUE HA OCHOBE BPEMEHHBIX PAJIOB
OCHOBHBIE ONIOXKEHUA | [3yuenpe TeOPeTHIECKOr0 MaTEpHATA
1 | CHCTCMHOIO aHAM3A. | CamocTOATENBHOE BBINOJIHEHHE NPAKTUYECKUX 3aJaHUH C NPUMEHEHHEM

Marematnueckue
MOJIEIN CUCTEM

KOMITBIOTCPHBIX TEXHOJIOT U
HSyquHe IMPOTrHO3UPOBAHNA HA OCHOBEC BPECMCHHBIX PAJ0OB IIYTEM BBIACIICHUA
KOMITOHCHTOB BpCMCHHOT'O psi/ia U CHHTE3a MOJACIIN YPOBHSA




BPEMEHHOTO A
[Toctpoenne moaenu Ko66a-/lyrnaca.

MeToabI OIITUMU3ALINH.
[Ipumepsl noncka
ONTUMAJIBHBIX PEKUMOB

Matematuueckue MOJETU MOCTPOCHUS KpUTEepUEB 3P(HEKTUBHOCTH CHUCTEM.
Metoapl  ontumm3zanuu. Ilpumepsl 1oMCKa ONTUMAIbHBIX PEXKUMOB
(GYHKIIMOHUPOBAHUSI CUCTEM.

HSY‘IGHI/IG OCHOBHBIX THUIIOB 3aJJa4 OINTUMH3alWH, HCIOJIb3YCMbIX IJId

(GYHKIMOHMPOBAHUS  |HOJIYYEHHUS ONTUMAIBHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.
CHCTEM BrinmosiHeHne 3agaHuid A NOJNY4EHUS ONTUMAJIBHBIX  PEXKHUMOB
(GYHKIMOHUPOBAHUS  CHCTEM C  HCIIOJIB30BaHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTHH.
NmuTanoHHOE MOJIEIUPOBAHUE CUCTEM
UmuranuoHHoe N3ydeHue TeopeTHYECKMX OCHOB UMHUTAILMOHHOTO MOJIETIMPOBAHKS CUCTEM
MOJEIUPOBAHHUS BrinosnineHue 3agaHuil Mo peanu3alid MMUTALMOHHOTO MOJICIUPOBAHUS C

IMpoHeCCOB I IMOUCKaA
OINITUMAJIbBHBIX PCIKUMOB
pa6OTI>I CHUCTCMbI

[IOMOULIBI0  IIPOIrPAaMMHOTO  00O€ecHedeHus,
yCIIOBUH  (DYHKIMOHUPOBAHUS CHCTEMBI
MOJIETTUPOBAHUSI.

HaxXo0XJCHUEC OIITHMaJIbHBIX
C IMIOMOIIbKO HMHTALIMOHHOI'O

MHoroxkputepuaibHbIe
METO/bl ONTUMHU3AIII
JUTSI IPUHSATHUS PELICHUIA

MHor OKPpUTCPUAIIBHBIC MCTOAbI OIITUMU3AIIUU AT IPUHATHA peH.ICHI/Iﬁ
H3y‘~I€HI/I€ TECOPCTUYCCKOTO Marcpuraia 1o MMPUMCHCHHUIO
MHOTI'OKpUTCPHUAJIbHBIX MCTOJOB OIITHUMH3AIMU OJIs1 IIPUHATHUSA pemeHI/Iﬁ,
CaMOCTOATCIIbHOC BBIIIOJIHCHUC 3aaHui Io IMPUMCHCHHIO
MHOTI'OKpUTCpUAJIBHBIX  MCTOJIOB  IIPUHATHUA peH.ICHI/II‘/'I Ji1 pCIICHUA
MPAKTUYCCKUX 3aaa4 CHUCTCMHOI'O aHajIn3a C HCITIOJIb30BaHUECM
KOMIIBOTCPHBIX TEXHOJIOTHUH.

Maremarnyeckue METO/Ibl IPUHSTHS PEILIECHUN
N3ydyeHne TeopeTH4ecKoro Marepuanga M0 IPUMEHEHHI0 MaTeMaTHYEeCKHX

MaremaTuueckue .
MCTOOOB NPUHATUA PCIICHUU.
METO/1bl IPUHATHUSA
. CaMocTosTenbHas paboTa Mo KOMIBIOTEPHOMY PEIICHUIO 33a7]a4 Ha IPUHATHE
CIHICHUU o
p pe€mi€cHun C HCIIOJIb30BAHUEM MATCMAaTUYCCKUX MCTOAOB IIPHUHATHA
peLieHui.
NmutanimoHHOE MOIETMPOBAHUE AJI IPUHATUS pEIICHUN
N3yuenne TeopeTHyecKkoro marepuaia o0 MCIOJb30BAHUU UMUTAIMOHHOTO
NmutannonHoe

MOZEIIMPOBAHUE IS
MIPUHATUS PELICHUN

MOJICIIMPOBAHUS JUISI IPUHATHUS PELICHUH.
CamocrosiTenbHast paboTa 1O BBINOJIHEHUIO 3a/IaHUM, CBSA3aHHBIX C pEIICHUE
3aJ]a4 10 NPUHATHIO PEIIEHUH ¢ IPUMEHEHNEM KOMIIBIOTEPHBIX TEXHOJIOTUH.




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

B 00BbeM camocToATenbHOM paboThI 0 TUCIMIIMHE BKIIOYAETCS CIeayIoIee:

- U3yYEHHUE TEOPETUYECKUX BOIIPOCOB I10 BCEM TE€MaM AUCLUIUIMHBL,

- IOATOTOBKA K MPAKTUYECKUM 3aHATUAM;

- IOJITOTOBKA JIOKJIAI0B M COOOILICHHIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOArOTOBKA K IK3aMEHY.

3aJ10roM yCIEUIHOI0 OCBOEHUS 3TON AUCLUIUINHBI ABISETCS 00513aTeIbHOE MTOCEUIEHNE JEKIIMOHHBIX U
NPAaKTUYECKUX 3aHATUH, TaK KaK IMPOIYCK OJHOro (TeM 0Oosiee, HECKONBKHX) 3aHATUH MOXET OCIO0KHUTH
OCBOEHHE pa3lenoB Kypca. Ha npakTuueckux 3aHsATHIX MaTepuall, U3J10KEHHbBIN Ha JICKLMSX, 3aKPEIUIIETCS U
MIOATOTOBKE JTOKJIAJI0B U COOOLICHUM, ITPE3EHTAIMM, a TAKKE B PAMKaX BBIIIOJHEHUS NPAKTUUYECKUX 3aJaHM,
peleHusi KeHCcoB M TECTOB, peajlu3allui IPYMNIOBBIX TPEHUHIOB, NPOOJIEMHBIX AMCKYCCHH U JIpYrux ¢Gopm,
npeaycMorpeHHsix PITI.

[Tpuctynas kK U3y4yeHHIO TUCLMIUIMHBI, HEOOXOAUMO B IEPBYIO OYepe/lb 03HAKOMUTHCS CO/AEPIKaHUEM
PIT/I, a Taxke METOMUYECKHUMH YKa3aHUSMU 110 OPTaHU3AIHHU CAMOCTOSITENLHOW pPabOThl M MOJITOTOBKU K
IIPAKTUYECKUM 3aHATHUSIM.

[Ipy moAroToBKE K HPAKTUUYECKUM 3aHATUSIM U B paMKaX CaMOCTOSTEIbHOW padOThl MO HU3YyYEHHUIO
JUCLUIUIMHBI 00y4YaroImuMcsi HE0OX0JUMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JICKIMOHHOM 3aHATHUU Marepuanl U JOINOJIHUTh €ro C y4eToM
PEKOMEHI0BAaHHOM 110 TaHHOM TeMe JINTEPaTyphl;

IIPU  CaMOCTOATEIIBHOM  H3y4Y€HUU
pekomenoBanuble B PI1J[ ncrounukuy;

MOJIFOTOBUTHCS K IPOBEPOYHOM pabOTe, IPETYCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

IOATOTOBUTBCS K IPOMEKYTOYHON aTTECTALIUN.

TCOpeTquCKOﬁ TCMBI caciiaTb KOHCIICKT, HCIIOJIb3Ys

7. OueHo4Hble MaTepHAaJbl /sl NMPOBeJeHUs] TEKYIIero KOHTPOJISI YyCIeBAeMOCTH M NPOMEKYTOYHOI
arrecTauvy 00y4armMXCcs N0 JMCUUILINHE (MOLYJII0)
7.1. IlepeyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TAIOB UX (POPMHUPOBAHUS B IPOLIECCE OCBOCHUS JUCIUILINHBI

Kox u HaumenoBanue
Ne KoHTponupyemsie pa3aesbl JUCHUTIITUHBI . Bun ouenounoro
WHIUKATOpa KOHTPOIUPYEMOit
n/m (Moyist) CcpeacTBa
KOMITETCHIIN T
1 OcHOBHBIE MOJIOKeHHs cucTteMHoro a”anmsa.| YK-1.1, YK-1.2, YK-1.3, VK- TecT
MaremaTH4eCKHEe MOJCIH CHCTEM 1.4, YK-1.6, YK-1.5
, Meroasl ontumuzanuu. Ilpumepsr mnoucka VK-1.1, VK-1.2, VK-1.3, VK-
ONTUMAIBHBIX PEXKUMOB (HYHKIIMOHUPOBAHUS 1.4, VK-1.5, VK-1.6 TECT
CHCTEM
5 NmutarnimonHoe MoOAEIUPOBAHUS npoue6c:COB VK-1.2, YK-1.3, VK-1.4, VK-
JUISl TIOUCKA ONTUMAJIBHBIX PEXUMOB PaOOTHI 1.5, VK-1.1, VK-1.6 TECT
CHCTEMBI
4 MHoOTOKpHUTEpHaTbHBIE METOIBI ONITHMHU3AINH TecT
JUISL IPUHSITHS PEIICHUN
5 |MareMaTudeckue METOIBI IIPUHIATHS PEIICHUN YK-1.1, ¥K-1.2, ¥K-1.3, VK- TeCT
© COKHE METOBITP pettie 1.4, YK-1.5, YK-1.6 ee
6 Hmuranuonnoe MOJIETIUPOBAaHHUE | YK-1.1, YK-1.2, YK-1.3, VK- Tect
NPUHSATHS PEIICHUH 1.4, YK-1.5, VK-1.6
7 3auer VK-1.1, YK-1.2, YK-1.3, VK- TecT
€ 1.4, VK-1.5, YK-1.6 ec

7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UJTM MHBIE MaTepUaIbl TEKYIIEro KOHTPOJIS yCIeBAeMOCTH, HEOOXOAUMbIE
JUIs1 OLIEHKU 3HAHUH, YMEHMI U HaBBIKOB U (WJIM) OIBITA MPO(ECCHOHATBHOM NesITeIbHOCTH, XapaKTEPU3YIOLIHX
sTansl (POPMUPOBAHUS KOMIIETEHIIUH B NPOLIECCEe OCBOSHUS AUCLUTIIINHBI
Jnist mpoBepky cOPMHUPOBAHHOCTH MHIUKATOPA AocTkeHus komnerenimn 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, [TK(V)-2.4, TIK(Y)-2.5, LIK(Y)-2.6.

TunoBble KOHTPOJIbHBIE 3a/1aHUS
3anaua 1
Haiitu nannbple Ui 3a7add 1O CBOEH MpeaMeTHOW 00JacTH, OCYHIECTBUTh MX CHUCTEMATHYECKYIO
00paboTKy, BEIIOTHUTH MPOTHO3 HA OCHOBE MMOCTPOCHHON MaTEMAaTHUECKON MOJIeNN
3amaua 2
CdopmynupoBaTh MaTEeMaTHYECKYI  3a/Jady ONTUMHU3ALIWU JUIsl TOBBIIIECHUS S()PEeKTUBHOCTH
TEXHOJIOTHYECKOI0 Ipolecca B cBoel npeaMeTHon o0nacTu. PemuTs 3a1a4y onTUuMU3alui,
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 CBOWCTB €€ KOMITOHEHTOB
. BBEHTYaJIbHOCTh
. OMEPJHKCHTHOCTh
. DHTPOMHS
. OKCTPATTOJISIIIHS
. [Iporiecc HEMPEPHIBHOTO Pa3BUTHS CHCTEM BO BPEMEHU
. TNAJICKTHKA
. TIporpecc
. IMHAMHKA
. (DYHKITMOHUPOBAHHE
5. CnocoOHOCTh CHCTEMBI 3aUMCTBOBATh HEOOXOJHMMBIE pPECYpChl W3 BHEIIHEH Cpeasl U
MPOTUBOACHCTBOBATH TEHICHIIUH Pa3pyIICHUS
a. aJjanTarus
0. HeraTuBHas SHTPOIUS
B. TOMEOCTa3
T. SMEPHKEHTHOCTh
6. LleneHanpaBiIeHHBIH UTEPAIMOHHBIA MPOIECC TOMYYCHUS CEPUU CUCTEMHBIX Y(P(EKTOB C IEITBIO
ONTUMHU3AINY TIPUKIIATHON LIETH B paMKax 3aJaHHBIX OTpaHUYCHUN
a. cUCTeMHBIN 3 PexT
0. CTPYKTypHas ONTHMH3AIUS
B. DQHTPOITHS
I. Iporpecc
7. CucteMa MOXKET JOCTUTHYTh TPeOyeMOTro KOHEYHOTO COCTOSHUS, HE 3aBUCAIICTO OT BPEMEHHU U
OTIPEETSAEMOr0 UCKIIOYUTENFHO COOCTBEHHBIMH XapaKTEPUCTUKAMH CHCTEMBI MPH PA3IUYHBIX HayaIbHBIX
YCIIOBUSAX M PA3TMIHBIMH ITYTSIMHU
a. SKBU(UHAITBHOCTh
0. SMEpHKEHTHOCTh
B. DQHTPOIIHSA
T. SBOJTFOITHUS
8. Meronmonorusi pemieHus: mpoOjIeM, OCHOBaHHAS HAa CTPYKTYpPU3AllUU CHCTEM M KOJHMYECTBEHHOM
CpPaBHCHUH aIbTCPHATHB
a. CUCTEMHBII aHaIH3
0. MOJIeTMPOBaHKE
B. IPOTHO3UPOBAHUE

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
mporecca

a. 3JIEMEHT

0. pe3yabTaT

B. IIPOIIECC

T. IOKa3aTeib

MHOkecTBO OOBEKTOB BHE JAHHOT'O 3J€MEHTa (CUCTEMbI), KOTOPHIE OKA3bIBAIOT BIMSIHUE HA DJIEMEHT
(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) TeHepaIbHON COBOKYIHOCTHIO; 0) BHIOOPOYHON COBOKYIMHOCTBIO;B) MPOCTOH COBOKYITHOCTBIO; T)
MTOBTOPHOI COBOKYITHOCTBIO;) OECIIOBTOPHOI COBOKYITHOCTBIO.

2. Bce mbicnuMbie 00BEKTHI HEKOTOPOTO HCTOYHUKA HAOIIOIEHUN

HA3bIBAIOTCS:

a) TEHEepaJbHON COBOKYMHOCTHIO; 0) CIIy4allHBIM KOJUJIEKTUBOM;B) COBOKYITHOCTBIO OOBEKTOB; T)
MHOKECTBOM OOBEKTOB.

3. Ecin kaxaplii 0ObEKT NeHepaJbHOM COBOKYIIHOCTH MMEET OJMHAKOBYIO BEPOSITHOCTH IONACTh B
BBIOOPKY, TO BHIOOpPKA Ha3bIBACTCS:

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

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YKCIIO BBIOPAHHBIX CIy4yallHBIM OOpa3oM 3JIEMEHTOB;0) OrPaHUYEHHOE YHCIO
3JIEMEHTOB, BHIOPAaHHBIX HECIy4aiiHO;B) 0OJIbIlAsi COBOKYITHOCTh 3JIEMEHTOB, /1 KOTOPOIl OLIEHUBAIOTCS

XapaKTEPUCTHUKHU.

5. Yucno o0BEKTOB, BHIOPAHHBIX U3 T€HEPATbHON COBOKYITHOCTH, HA3bIBAIOTCS:

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

6. BbiOopka, mpu KOTOpOH OTOOpaHHBIH OOBEKT BO3BPALIAECTCS B T'€HEPATbHYIO COBOKYMHOCTD,
Ha3bIBACTCS:

a) MPOCTOH; 0) MOBTOPHOIA; B) OECIIOBTOPHOIA; I') peripe3eHTaTUBHOM; /1) TeHepaIbHOM.

7. B smuke conmepxutcs 100 xpacubix, 300 3enensix, 200 cuaux u 200 Genpix mapoB. U3 smumka
Haynauy u3BnekaT 150 mapoB. O6beM BEIOOPKH COCTABIISIET ... IIAPOB.

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

8. B smuke comepxutcs 150 kpacubix, 250 3enenbix, 150 cunux u 250 Genbix mapos. M3 smmka
Haynauy u3BnekaroT 150 mapo. O6beM reHepanbHON COBOKYITHOCTH COCTABIISIET ... IIAPOB.

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

9. Kak Ha3bIBaeTCs YNCIEHHOE 3HAaYCHUE IPU3HAKA:

a) 00beMOM BBIOOPKH; 0) reHepalbHOW COBOKYITHOCTBIO; B) BAPUAHTOM; I') CPETHUM 3HAUCHHEM

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

Ha3bIBAETCS:

a) 4acTOTOM; 0) 4aCTOCThIO; B) OTHOCUTEILHOMN YaCTOTOM; T') HAKOIIJIEHHON YaCTOTOM.

Krou

12345678 910

OBr a a a rBs a

OCTaJIbHEIE TECTHI Ha CaliTe MUCIIAIUINHEI



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

KOHTPOJIS] YCIIEBAEMOCTH

OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUSA:
- CUCTEMaTU3UPOBAaHHbIE, TTTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIIM 3a MPeaeIibl yueOHOM
IIPOrpPaMMBl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMAaTUYECKU I'PAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHI,
PEKOMEHI0BaHHOM paboyeil MporpaMMoi 1o JUCHUIUIMHE (MOLYJIIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPUSIX, KOHLICIILIUAX U HAIIPABICHUAX IUCLUUILUIAHBI U
JlaBaTb UM KPUTUYECKYIO OLICHKY, UCIIOJIb3Ysl HAY4YHbIE JOCTUKEHHUS IPYTUX
JUCLUILINH

HaBbIKH:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJIIEHHBIX B paboueil mporpamme
KOMIICTCHITHIA;

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

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

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM JUCLUIUIMHBL, YMEHHE €ro

3 PEKTUBHO MCIIOJIH30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUAX, AaKTUBHO yJacTBYET B
IPYNIIOBBIX 00CYKIECHUSAX, BBICOKUH YPOBEHb KYJIbTYpPbI HCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTaTOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHMS 110 TUCLUILINHE;

- 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;

- 0e3 3aTpyJHEHHI BHIOMpPAET CTAHIAPTHYIO METOJIMKY BBIITOJIHEHUS 3a/IaHUM;

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




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCT&TO‘IHLIFI MUHUMAaIbLHBIN O6T>CM 3HAHUH 110 JUCHUITIIIMHE,

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

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIENIaTh BHIBOJIbI 0€3 CYIIeCTBEHHBIX

9111 ()

YMEHHSI:

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

- BJIaJICET HHCTPYMEHTaprueM y4eOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOJCTBOM IIpernojaBaTelis pelaTh CTaHIapTHbIE 3a7aun
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

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

- HCTIBITHIBAET 3aTPYAHEHUS MTPU 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHHS 3a/1aHUN

Onenka 3HaHMSL:

«HEYJOBJIETBOPUTEIBHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JMCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

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

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATEIBHON paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernueckue BONPOCHI U MNMPAKTUYECKHE 3aJaHMs IS IPOBEICHUS IPOMEXYTOUYHOM AaTTecTaluu
oOyuaromuxcsi, He0OOXOAUMBIE ISl OLIEHKH 3HAHWW, YMEHMH M HaBBIKOB U (MJIM) OMbITa MpodeccHoHaTbHOM
NESTeNbHOCTH, XapaKTepU3yIOIIUMX d3Tanmbl  (OpPMUPOBAaHHMS  KOMIIETEHIMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernyeckue BONPOCHI AJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCTalluy 00yJarouXcs

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

[ToctpoeHrne W uCHoONIB30BaHUE OANAHCOBBIX MOJENEH Uil OMHCAHMSI B3aUMOCBSI3€H B CIIOXKHBIX
CHUCTEMAX

Mopenu cHCTEMHON JUHAMUKH U UX IPUMEHEHUE

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

ITocTpoeHne Mozeel CHCTEMHON JUHAMUKH, IIPUMEPBI PELICHUS ¢ UX IIOMOIIBIO IPUKIIAJHBIX 3a/1a4

MMuATaIMOHHBIE METOJIBI IJI1 MOAEIIMPOBAHNUS ITOBEJCHUS CUCTEM

Byl MMUTaLIOHHOTO MOJIETMPOBAHUS

MareMaTnyeckre OCHOBbI HMUTA{MOHHOTO MOJIEITUPOBAHUS

OO6paboTka pe3yabTaTOB SMIUPUYECKUX MCCIEOBAHUN C IOMOIIBIO METOJOB MaTeMaTHYeCKOM
CTaTUCTUKU U

TEOPUH BEPOATHOCTEN

Marematruueckue 0OCHOBBI (POPMHUPOBAHUS BEIOOPOUYHOI COBOKYITHOCTH.

I'enepanys ciry4aiiHbIX 4HUCEIL.

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




YPaBHEHHUHU.

YuciioBble XapaKTEPUCTUKU BEIOOPOUYHON COBOKYITHOCTH.

TpeOGoBaHwMsI K OLIEHKaM B MATEMAaTHYECKON CTaTUCTHUKE.

[IpoBepka CTaTUCTUYECKUX TUMOTE3 O BHJE PACHpPEICICHHUS CIy4ailHONW BEIWYMHBI B T€HEPATBHOMN
COBOKYITHOCTH.

Hcnonb30BaHHE MHCTPYMEHTAJIBHBIX MPOTPAMMHBIX CPEACTB JUISl PELICHUs 3aJad MaTeMaTUYeCKOH
CTaTUCTUKH.

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

ITocTpoeHne MO pErpecCcum.

OneHKa KayecTBa ypaBHEHUS PErPECCUU, IPOBEPKA 3HAYMMOCTH YPaBHEHHUSI.

IIpoBepka npennocsiiok MHK mius monxenu mnmapHOM JMHEHHOM perpeccuu i ONpeleeHUs
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 U3MEHEHHS (DaKTOPOB.

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

Hcnonp30BaHne MHCTPYMEHTAIbHBIX IMPOIPAMMHBIX CPEACTB Ul PELICHUS 3a/Jad MaTeMaTH4eCKOn
CTaTUCTUKH

[IpruMeHeHne THITOBBIX 33124 TEOPUU ONITUMH3AIMH B IPOPECCHOHATBHOMN 1A TETLHOCTH

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

3aa4y JUHEHHOrO IPOrpaMMUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuii MeToj perieHus 3a1a4 JMHEHHOTO IPOrpaMMUPOBAaHMUSL.

Ananu3 rpau4ecKoro peleHus Ha 4yBCTBUTEIbHOCTb.

Cummekc-MeTo/| peleHus 3a1a4 JIMHEHHOr0 IPOorpaMMHUPOBaHMUSL.

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IPOTPAaMMHBIX CPEACTB I PEIIEHUs 3a4ad  JUHEHHOro
MIPOrpaMMHUPOBAHUSL.

TpancnoprHas 3a1a4a ¥ 3aJja4a O Ha3HAYCHUAX B CTPOUTEIILCTBE.

3a1a4i MHOTOKpUTEPUATIbHOW ONTUMU3AINH

MareMaTnyeckue METOABI MONACPKKY IPUHATHS pEeLICHUN

7.4.2. IlpakTrueckue 3ajaHus 1715 IPOBEACHUS TPOMEXYTOUHOMN aTTecTaluy 00yJarommxcs
[Toctpoenue 6anancoBoit Mojienu JIeoHThEBa, TPOrHO3UPOBAHKE C ITOMOLIBIO TOCTPOEHHON MOJIENTH
AHanu3 U TPOTHO3 COCTOSHUS CHUCTEMBI C TOMOIIBIO MOJIEIM CHCTEMHON IMHAMHKH, IPOTHO3
9KOJIOTMUECKOM CUTyalluH
MaremaTtnueckast 00paboTKa TaHHBIX, IOCTPOEHNUE MOJEIHN PErPeECCUH, aHAJIN3 TOCTPOSCHHON MOJIENH
AHanu3 ¥ MIPOTHO3UPOBAHUE COCTOSIHUS CUCTEMBI HA OCHOBE BPEMEHHBIX PS/I0B
HmuranmoHHOE MOJEINPOBaHNE (PU3MYECKOTO MIIM TEXHOJIOTMYECKOI 0 Ipolecca
Pemrenue 3a1aun oNTUMU3AIMHK 11 TOBBILIEHUS 3()()EKTUBHOCTH TEXHOJIOTUYECKOT0 Ipoliecca
3anava NpUHATHS PELIeHUH ISl pelIeHus MPpooiIeMbl B TPOPEeCCHOHANBHOMN AeSITeIbHOCTH
MHorokputepHraibHasi ONTUMU3AIMS [T IPUHATHUS pelIeHus B Ipo(ecCHOHAIBHON AeITeNbHOCTH

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



7.5. MeTonudeckue MaTepHalbl, OMPEACISIONUe MPOIeIyphl OIICHUBAHUS 3HAHWUM, YMEHUN, HABBIKOB U (WJIN)
OIbITa IPO(PECCUOHATBHON IEATENbHOCTH, XapaKTepU3YIOIUe 3Tanbl (POPMUPOBAHUS KOMIIETCHIIUN

ITpouenypa mnpoBeAcHMs NPOMEXYTOYHOW aTTECTAllMM M TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH
pErIaMeHTHpPYETCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEEIIAIOIINM MOPAJIOK OpraHU3alui U IPOBEECHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYarOIUXCs.

[Iponienypa oneHuBaHus (HOPMUPOBAHHMS KOMIETCHUIUH MPH TNPOBEACHUM TEKYLIETO KOHTPOJIS
npuBeAcHa B 1. 7.2.

TumoBsie KOHTPOJIBHBIE 3aJaHHSI WM MHBIE MaTEPUAIbl TEKYIEro KOHTPOJISI IPUBEACHBI B I1. 7.3,

Onucanue moKa3aTrelned W KPUTEPUEB OLEHMBAHMSA KOMIETEHLMH Ha paslMyHbIX JTalax Hx
(bopMHUpOBaHUs, 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 HAYyYHBIX

U NMPAKTHUYECKUX 3a/]a4;

BBIPQKEHHAs] CIIOCOOHOCTH CaMOCTOATENBHO H TBOPYECKH pEIIaTh CJIOXHBIE TPOOIEMBI U
HEeCTaHJAapTHbIE CUTYAIUH;

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

10 TUCUUIUINHE;

YMEHUE OpPUEHTHPOBATHCS B TEOPHSX, KOHUEMUIMAX W HANpPaBIEHUSIX IUCHMIUIMHBI U JaBaTh UM
KPUTHUYECKYIO OIICHKY,

UCIIOJIb3Ysl HAY4HbIE JOCTHXKEHUS IPYTUX TUCLUILIMH;

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

IPYIIOBBIX 00CYX/IEHUAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHMI;

BBICOKUI YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpaMMe KOMIEeTeHIIUH.

OrneHka «He 3a4TeHO»

(dparMeHTapHble 3HaHUS 110 TUCIUILINHE;

OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOUN paboThl);

3HAaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHOBAaHHBIX paboueil mporpaMMoit Mo AUCIUILINHE;

HEYMEHHE UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIn4YMe TpyOBIX OINOOK;

HU3KNH YPOBEHb KYJIbTYPbI UCIIOJIHEHUS 3aJaHUM;

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

[IIxana oueHnBaHUsA

KonnyecTBo mpaBUIbHBIX

oTBeTOoB, % O1enka

10 55 «HE 3a4TCHO»

otT 55 no 100 «3aureHo»

7.6. KpI/ITCpI/II/I OLCHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIM IIpu MPOBCACHUU HpOMC)KyTO‘IHOﬁ aTTeCTaluu

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
«BBICOKHI.
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 TUMIOBBIX | 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: JEMOHCTPUPYET:
-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 HA OCHOBHbBIE o0bpema MaTepuana,
OLIMOKY MpHU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuaia, 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 JIOTIOJIHUTEIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHul Ousera. BOIIPOCHI. MIPOTUBOPEYHS, YCTaHABIIMBATh U
npobIeMbl U OOBSCHSTH CBSI3b
TEHJCHINH 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 OLINOKH B yMeHus B paMKax | Pemraer npeioxeHHbIe
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO MPaKTUYECKHE 3aJaHUS
BBITIOJTHCHBI U PEIICHUH y4eOHOTro MaTepuania. 0e3 omuboK
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 BOIPOCAX 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 METOJAMKHU CTaHJApTHYIO JUIS BBIOOpa METOAUKHU
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHHUS 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nonyckaer ommu6ox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylIaloIIKe JOTHKY | Tpu BeimoaHeHuu | 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 penieHus 3aaad.
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 COO00H cpeaHee apu(METHIECKOE OT BBICTABICHHBIX OIEHOK IO OTICIIBHBIM
pe3ynbratam o0yueHus (3HAHUS, YMEHUsI, BIAJICHUE HABBIKAMHU).

OrieHKa «OTIIMYHOY/ «3a4TCHO» BBICTABIISCTCS, €CITU CpelHee apu(PMEeTHIECKOe HAXOAUTCS B HHTEPBAIC
ot 4,5 o 5,0.

OrieHKa «XOPOIIOY»/«3a4TeHO» BBICTABIISETCS, €CIIM CpeHee apuPMETHISCKOS HaXOIUTCS B HHTEpBAJe
oT 3,5 no 4,4.

Or1ieHKa «yIOBIECTBOPUTEITBHOY/ «3a4TEHOY» BBICTABIISIETCS, €CITH CpeHee apuPMETHISCKOE HaXOAUTCS B
uHTEpBajue ot 2,5 1o 3,4.

OneHka «HEYJOBJIETBOPUTEIBHO» «HE 3aUTEHO» BBICTABIIACTCSA, €CIM CpeAHee apu(pMeTHIecKoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEIBLHOM JTUTEPATYPhI, HEOOXOAMMOM JIsl OCBOSHUS JUCITUTUTNHBI (MOTYJISI )

. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3/aHHsI, H31aTEIbCTBO, TOJI U31aHHs YIEOHOH 1
n/m y4eOHO-METOIUUECKOM JTUTEPATYPhI PK3CMILLAPOB/ICKTP
OoHHBIIT agpec DbC
OcHoBHas JuTEparypa
1 Ilau6osa T. B., CucteMHbIi aHamu3 B TeXHHKEe W TexHosorusx, OpenOypr:| http://www.iprbooksh

OpenOyprekuii rocynapctseHsblil yausepcurer, ObC ACB, 2016

op.ru/69943.html

Axmamue @. T'., I'miedanoB P. M., Marematudeckoe MOJCIHPOBAHUE H

http://www.iprbooksh

2 |meromsl ontuMuzanuu, Kasanbs: KazaHCkuil rocyapCTBEHHBINH apXHTEKTYPHO
-cTtpouTeNbHbIil yHUBepcuteT, J6C ACB, 2017 0p.ru/73309.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 ' '
Canmuna H. 0., HWmuraunonnoe wmopnenupoBanue, Tomck: Tomckuii http://www.iprbooksh

4 |rocyaapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS M PAAMOIICKTPOHUKH, DITh OF') fu /70612 html
Konrent, 2015 ' '
CexneroBa H. H., TyukoBa A. C., CucTeMHBII aHAJIU3 U MPUHATHE PEUICHUH, http://www.iprbooksh

5 |Camapa: [T0BOMIKCKHI TOCYAapPCTBEHHBIH YHUBEPCHTET TCICKOMMYHHKAIUN U OF') (/75 407 html
uHhopmatuku, 2017 ' '

5 [MusiBckuii C. A., [punsitue pemenuii, Camapa: Camapckuii rocyaapcetBernsiii| http://www.iprbooksh
aApXUTEKTypHO-CcTpouTeNnbHbBIN yHUBepcuTeT, I6C ACB, 2015 op.ru/49894.html
Yepusea C. H., [enucenko B. B., Kopo6Gosa JI. A., HMmurtanuonHoe http://www.iprbooksh

7 |MomemupoBaHume cucTeM, BopoHex: BOpPOHEKCKHH  TrOCYIapCTBEHHBIH OF.) fu /50630 html
VHUBEPCHUTET MHKEHEPHBIX TexHouoruu, 2016 ' '
Kopo6osa U. JI., Apremos I'. B., [Ipunstue pemeHuii B cucreMax, OCHOBaHHBIX http://www.iprbooksh

8 |ma 3Hammsax, TamboB: TaMOOBCKHiI TOCYHapCTBEHHBIH TEXHHYCCKHIA OF.) /6 4i66 html
yausepcutet, 96C ACB, 2012 ' '
®omur B. I'., HNmuraumonHoe wozenuposanue, CapatoB: CapaToBckuii http:/Avww.iprbooksh

9 |rocymapctBeHHbI TexHnmueckuii yHuBepcuteT mmenu FO.A. Tarapuna, DBC OF.) /76 4.83 html
ACB, 2015 ' '

10 XKypasnmesa T. 0., Tlpaktukym mno aucimiuinae «Mvurtanuonnoe| http://www.iprbooksh
MoaenupoBaHue», CapatoB: By3oBckoe oopa3oBanue, 2015 op.ru/27380.html

JlonoHuTeAbHASA IUTEPATYPa
HuszutnuaoBa A. P., HccnemoBanue omnepaniii ¥ METOJbl ONTHUMHU3AIUU, http:/Avww.iprbooksh

1 |[Camapa: TToBomkcKuil TOCyqapCTBEHHBIH YHHBEPCUTET TEICKOMMYHHKAIMN U OF') fu /753;77 html
uHhopmatuku, 2017 ' '

9 Pemmmun b. U., VMutanuoHHOe MOJEIMPOBAaHHE W CUCTeMbI ympasieHws,| http://www.iprbooksh
Mocksa: Uudpa-Nmkenepus, 2016 op.ru/51719.html
Kazanckas O. B., I0a C. I'., AnscoBa O. K., Mozgenu 1 MeTOAbI ONTHMH3AIHH. http://www.iprbooksh

3 |IIpaktukym, HoBocubupck: HOBOCHOMPCKHIA TOCYIapCTBEHHBIH TEXHHYCSCKHUIA OF.) ru/ 453;97 html
yausepcutet, 2012 ' '

4 bamaranckuit U. A., IlpuxmagHoii cuctemHblii aHanmm3, HoBocubupck:| http://www.iprbooksh
HoBocuOupckuii rocyjapCcTBEHHBIN TeXHUYeCKU yHUBepcuTeT, 2013 op.ru/45429.html

5 Hanensn T. f1., Teopust cucrem u cucteMHbId aHanmu3, Mocksa: EBpaswuiickuii| http://www.iprbooksh
OTKPBITHIA UHCTUTYT, 2011 0p.ru/10867.html
IOaun B. C., MeToauyeckne yka3aHusi 1 KOHTPOJIbHBIC 3aIaHUS 110 JUCIUILTHHE http:/Awww.iprbooksh

1 |Teopus npunsitus pemenuit, MockBa: MOCKOBCKHIT TEXHHYESCKHIA YHHBEPCUTET ) ,

cBsi3M M nHopMatuku, 2014

op.ru/61765.html




OO6yuvaronuecs u3 yncia HHBAMHI0B U Jiull ¢ OB3 obecrednBaroTCs MeYaTHHIMU U (MITH ) SJIEKTPOHHBIMHU
o0pa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10POBBA.

8.2. Ilepeuenb pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT», He0OXOIUMBIX st
OCBOCHMS TUCITUTUIMHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «HTepuer» DIIEKTPOHHBIN ajpec pecypca
OCHOBBI CHCTEMHOI'0 aHAJIN3a U TCOPUH IPUHSATHUS PEIICHHMA moodle.spbgasu.eu
elibrary.ru elibrary.ru
Scilab https://www.scilab.org/

8.3. Ilepeuens coBpeMeHHBIX MpOohecCHOHATBHBIX 0a3 JaHHBIX U UH()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 Tpy0B U KoHbpepeniuii 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 - TexHu4eckas 1ureparypa 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 6ubmmoreka 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-0MOIMOTEUHAs 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. Ilepeuenb HMH(OPMAIMOHHBIX TEXHOJOIHMH, HCIHOJB3YEMBIX MpPHU OCYIIECTBICHUU O0Opa30BaTEIbHOTO
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 PACIPOCTPAHIEMOE

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
npoykTel Maiikpocodr, qoroBop 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
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
CaeJnieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIUTOPUI M OMEIICHHUH I CAMOCTOSITEIbHON pabOThI

HaumeHnoBaHue yuyeOHBIX ayAUTOPUI U TOMEILIEHUIN
IUISL CAMOCTOSITEIIbHON pabOThI

OcHalieHHOCTh 000pYJI0BAaHUEM U TEXHUUECKUMHU
cpelcTBaMU O0y4YeHUs

07. VuebHble ayauTOpuUd JUIsI  MPOBEACHUS
JIEKIIMOHHBIX 3aHATHU

VYueOHas ayauTopud JJIsL MMPOBCACHUA 3aHATHI
JJCKIIMOHHOIo  TWia, KOMIIICKT MyJ'IBTI/IMeI[I/II\/’IHOFO

000pyI0BaHUS (mepcoHaIbHBIN KOMIIBIOTED,
MYJbTUMEAUMHBIA MPOEKTOP, 3KpaH, ayJuO-CUCTEMA),
JIOCKa,  9KpaH,  KOMIUIEKT  yuyeOHOM  meOeunn,

noaktoueHue K kommbeloTepHoit cetu CIIGIACY,
BbIX0J B UHTEpHET

07. KoMIbroTEpHBIN KJIacC

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

07. Y4eOHble aymIuTOpUU M CAMOCTOSATEIHHOU
paboThI

ITomemenune TUISL CaMOCTOSITENTbHON paboThI
(KOMITbIOTEPHBIN KJ1acc):

[1IK-12 mr. (cucreMHBIH 0JIOK, MOHUTOp, KJIaBHATypa,
MBIIIIB)  C  YCTAHOBJIEHHBIM  MYJIbTHMEIHIHBIM
obopymoBanueM (IIPOEKTOP, OKpaH, KOJOHKH) C
noctynoM Kk cetu «MHTepHeT» 1 o0ecneueHrneM J10CTymna
B DJIEKTPOHHYIO HH(OPMAIIMOHHO- 00pa30BaTENbHYIO
cpeny CIIGI'ACY; ngocka MapkepHasi; KOMILJIEKT
yuebHoil Mebenu Ha 12 mocagouHbIX MECT.




07. VYuebGuble ayauropuu mans  nposeneHus|Komrexr MYJBTUMEAUHHOTO 000pyI0BaHUS
MPAKTUYECKUX 3aHSTUH, KypcOBOTO|(TI€pCOHATBHBII KOMIIBIOTED, MYJIbTUMEIUHHBIN
MPOEKTUPOBAaHUS (BBIOJHEHHUS KYpPCOBBIX pPaboOT),|IPOEKTOpP, IKpaH, ayqHo-CHCTEMa), JOCKA, KOMILJIEKT
TPYNNOBBIX M WHAMBHUIYAIbHBIX KOHCYJbTAllUH,|yueOHONU MeOeu, MOAKII0OUEHUE K KOMIIBIOTEPHOU CeTH
TEKYILETro KOHTpoJIA U nmpoMexyTouHoi arrectauuu |CIIGIACY, Beixoa B HTEepHET

st maBanmoB u ymi ¢ OB3 obecrieunBaroTcs crienuaibHbIE YCIOBUS IJIS MOTYYCHHUST 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB.



Pabouas nporpamma coctasiieHa Ha ocHoBe ®PI'OC BO - marucrparypa 1o HarnpaBJI€HUIO TOATOTOBKU
27.04.05 NanoBaTtuka (mpuka3 MunoOpHayku Poccun ot 04.08.2020 Ne 875).

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

[Tporpamma oOCyXk/1eHa 1 PEKOMEH/I0BaHa Ha 3aceJaHuu Kadeapsl MaTeMaTHKH
13.05.2021, nmpotokost Ne 8

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

[Iporpamma o00peHa Ha 3aceJaHUU Y9eOHO-METOANYECKOW KOMUCCHU (aKyIbTeTa
10.06.2021, npotokoun Ne 10.

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