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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)
dbopmupoBaHKEe y OyIYIITUX MaruCTPOB CIIOCOOHOCTH OCYIIECTBIISATh KPUTHUCCKUN 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 aHajaM3a IIPH UCCIENOBAHMM CHCTEM U BBIOOPA METONOB aHAJIN3A,
aJIeKBAaTHBIX MPOOJIEMHON CUTYallUH;

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

IOJIy4eHHEe 3HAaHUHW IO IPUMEHEHHIO0 CIOCO00B OOOCHOBaHMS pELIeHUs (MHIYKLHMA, NEAYKLUs, 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 OO0y4YeHHMsl MO JAUCHUILIMHE (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 IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OIIOI]
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 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
OCYIIECTBIIATh KPUTHUYECKHI[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 [CUTyallH KaK CUCTEMBbI 3HAKOBBIX JHarpamm M mpodee);
CUTYyaIui Ha OCHOBE - MaTeMaTW4YeCKUe  METOIbl  BBISIBICHUS
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 KPUTUICCKHI|CBS3b(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
HUCIIOJBb30BaHUEM UMHUTAILIMOHHBIX 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 MMHUTALMOHHOIO
MOZEIIUPOBAHUSA.




VK-1 Crnocoben
OCYLIECTBJIATH KPUTUYECKUI

VK-1.5 ®opmynupyer 3amady
(n) JUTS paspeleHus

3HaeT
OCHOBHBIC MAaTEMAaTHYCCKHUEC MOJACIN IJIA

aHaIMN3 IPOOJIEMHBIX [TPOOIEMHON CUTYyalluu OINUCAHUS CHCTEM;
CUTyalui Ha OCHOBE - OCHOBHBIE  MaT€MaTU4YECKHE  METOJbI
CHCTEMHOI'0 10JX0/1a, ONTUMU3ALNH;
BbIpabaThIBaTh  CTPATETHIO - OCHOBHbIE MaTEMAaTUUYECKNUE MOJIEJIN IPUHATHUS
JEeUCTBUI pelIeHHW W DKCIEPTHOTO  OLCHUBAHMS
CLICHApUEB Pa3BUTHS;
- MaTeMaTHYeCKUEe OCHOBbl HMMMTALMOHHOIO
MOJICJINPOBAHMS CCTEM;
ymeeT
- (dopMaTM30BBIBaTh YCIOBHE 3a7auydl U
dbopmynupoBaTh eé MaTeMaTHYECKYIO
IIOCTaHOBKY;
- CTPOUTh UMUTALMOHHYIO MOJIEIIb;
BJIaJleeT HABbIKAMHU
- crnoco0aMM MaTeMaTU4ecKol (popmanuzanuu
yCIIOBUS IPEAMETHOM 3a/1a4H;
- IOJAXOJaMU K BbIOOpY WJIHM THOCTPOCHHUIO
MMUTAIMOHHON MOJIETIN CUCTEMBbI
YK-1 Cnocoben|YK-1.6 OcyuecTBisieT|3HaeT
OCYIIECTBIISATh KPUTUYCCKHM[UaeHTU(DUKAMIO  3a71ad(u) H|- crnocoObl MISHTH(PHUKAINU MaTeMaTHYECKOU
aHaIn3 po0JIEMHBIX [BBIOOD crmocoba ux (ee) perieHus |3a1auu;
CUTyalui Ha OCHOBE - cnocoObl BpIOOpAa MAaTEMaTHYECKOIO0 METOJa
CHCTEMHOI'0 10JX0/1a, peLeHus;
BbIpa0aThIBATh  CTPATETHIO
EUCTBUI ymeeT
- OCYILIECTBIIATH UICHTU(PHUKALHIO
MaTeMaTUYeCcKOM  3ajaud g pelIeHUs
NPUKIIAJIHON 3a1a4H;
- 00OCHOBBIBaTb BBIOOpP MaTEMaTHYECKOIO

METOHa pCIICHUS IJIsA HpHKHaZ{HOﬁ 3aJa4u,

BJIa/IeeT HABBIKAMU
- cmocobamMHM  peuieHUs  MaTeMaTH4ecKOu
3a/1a9M, (POpMaATTH3YIONIEeH IPUKIIaJHYIO 33124y,
C TOMOIIbIO BBIOPAaHHBIX MAaTEMaTHYECKHX
METOJIOB

3. Yka3anue MecTa JUCIHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMBbl
Jannas aucuuruimHa (Moaynb) BkimrodeHa B biok «Jucuumnuuel, moaymu» b1.0.01 ocHoBHOI
npodeccuoHanbHON oOpa3oBarenbHOM mporpamMmel 27.04.01 CrangapTuszanus U METPOJIOTHS U OTHOCHUTCS K
00s13aTeIbHON YacTH yueOHOro IJIaHa.
3HaHUE Kypca MaTeMaTHKHU B paMKax MporpaMMbl OakaiaBprara

Ne
/o

HOCJ'IC,Z[YIOH_II/IC JUCITUITIINHBI

KO)I 1 HAUMCHOBAHUEC MHIUKATOpAa
JOCTHXXCHHA KOMIICTCHIINH




VK-1.1,
VK-1.5,
VK-2.3,
VK-3.2,
YK-4.2, VK-43, VK-44, VK-5.1,
VK-5.2, VYK-5.3, VK-6.1, VYK-6.2,
VYK-6.3, OIIK-1.1, OIIK-1.2, OIIK-
1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-

VK-1.2,
VK-1.6,
VK-2.4,
VK-3.3,

VK-1.3,
VK-2.1,
VK-2.5,
VK-3.4,

YK-1.4,
VK-2.2,
YK-3.1,
YK-4.1,

4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4,
1 [TogroroBka k mpouenype 3amuThl W 3ammta BbimyckHOM|OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-
KBATH(UKAIIMOHHON PabOThI 6.1, OIIK-6.2, OIIK-6.3, OIIK-6.4,
OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK-
7.4, OIIK-7.5, OIIK-7.6, OIIK-8.1,
OIIK-8.2, OIIK-8.3, OIIK-8.4, OIIK-
9.1, OIIK-9.2, OIIK-9.3, IIK-1.1, TIK
-1.2,T1K-1.3, TIK-1.4, I[TK-1.5, T1K- 1.6,
IIK-2.1, TIK-2.2, IIK-2.3, IIK- 2.4,
IK-3.1, TIK-3.2, IIK-3.3, TIK- 3.4,
IIK-3.5, TIK-4.1, IIK-4.2, IIK- 4.3,
[1K-4.4, TIK-4.5, TIK-4.6, TIK(IT) -1.1,
TTK(1T)-1.2, TTIK(11)-1.3, ITK(11)- 1.4
2 |HHTerpupoBaHHBIC CUCTEMBI YIIPABJICHUS KAYEeCTBOM
3 |MpockrHbiii MeHemRMEHT VK-2.1, VK-2.2, VK-2.3, VK-24,
YK-2.5
4 Buyrtpennuii ayaut u opranmzamus cinyxObl TexHuuyeckoro|[1K-4.1, TIIK-4.2, TIK-4.3, IIK-4.4,
KOHTPOJIS I1K-4.5, I1K-4.6
YropaBieHHEe KA4eCTBOM  TEXHOJIOTUYECKHX IIPOILIECCOB B [K-1.1, IIK-1.2, IIK-13, IIK-14,
5 HpOH3BOICTEE ITK-1.5, TIK-1.6, TIK(L)-1.1, TIK(LI)-
1.2, TIK(ID)-1.3, TTK(I)-1.4
IIK-2.1, IIK-2.2, TIIK-2.3, TIK-2.4,
6 |Mertoapl UCTIBITAHUI M KOHTPOJIS KaueCcTBa TK(ID)-1.1, TIK(II)-1.2, TIK(I1I)-1.3,
TTK(11)-1.4
v MeTtponorudeckoe oOecriedeHre HCTIBITAHUM U KOHTPOJIS OITK-3.1, OTIK-3.2, OITK-3.3
KavyecTBa
OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK
8 [Ouenka 3¢ppeKTHBHOCTH CHCTEMBI YITPABICHHS KAYECTBOM Yy
OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK
9 |Cuctemsl ynpaBieHHsI KA4eCTBOM MPOAYKIHH -6.4, TIK(L)-1.1, TIK(LY)-1.2, TIK(LL)-
1.3, [TK(I])-1.4
10 |Ceprudukamnus nepcoHana
11 lc IK-3.1, TIIK-3.2, TIK-3.3, IIK-3.4,
epTuduKanys MpoIyKIUH, YCIYT U TIepcoHala K-3.5
12 |3amaum crangapTusanuu B obecrnedennn SkoHoMuku kadectea  |OIK-3.1, OIIK-3.2, OIIK-3.3
OIIK-9.1, OIIK-9.2, OIIK-9.3, IIK
13 |MuadopManimoHHO-KOMMYHUKAITHOHHBIE TEXHOJIOTHN (ID-1.1, TIK(ID)-1.2, TIK(LY)-1.3, IIK

(D-1.4

4. O0beM IUCHUIIMHBI (MOAYJIS) B 3a4e€THBIX €IMHHUIAX € YKAa3aHHEM KOJIUYeCTBA aKaJeMHYeCKHX
4YacoB, BbIJI€JIEHHBIX HA KOHTAKTHYI0 PadoTy oOydalouiuxcsi ¢ npemnoaaBareieM (10 BHIAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Bun yue6Hoit paboThI

| Bcero | U3 HuX yackl |CeMeCTp |




Ha
4acoB MPaKTHYECKYIO 1
IOATrOTOBKY
KontakTHas padora 32 32
Jlexnmonnsie 3anstus (Jlek) 16 0 16
[pakTuueckue 3austust (Ip) 16 0 16
HNuas kouTakTHas padoTa, B TOM Yucie:
KOHCYJIBTAIIHX TI0 KYpPCOBOU paboTe (TIPOeKTy),
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3ayeTa ¢ OIICHKOM; 3allluTa KypPCOBOMW pabOThI
(poekTa); caada KOHTPOJBHEIX padoT (PT'P))
KOHTaKTHas paboTa Ha aTTECTAINIO B CECCHUIO
(KOoHCYIBTAIHS TIepeT SK3aMEHOM U c/1ada
Yacbl HAa KOHTPOJIb 4 4
CamocrositennsHasi padota (CP) 72 72
OO0masi TPy10eMKOCTh TUCHUILIUHBI (MOYJIs1)
yacer:| 108 108
3aYeTHbIE e IHHHILI: 3 3

5. Coaep:xkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPHMPOBAHHOe MO pas3dejaM (TeMaM) ¢ YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTu4eckuii MaaH JUCHUILUIUHBI (MOIYIIS)

KonTtakTHast paboTta (110 yueOHBIM
3aHATHAM), Jac. Kon
o WHJUKATOP
3| Jnexkumm I13 JIP Bcero, a
No Pa3nensl [UCHUIINHEL S CP IOCTH)KEHU
() qac. 1
O W3 HUX Ha W3 HUX Ha M3 HUX Ha
TpaKTH- TpaKTH- MpaKkTH- KOMIICTCHIL
Bcero | 4eckyio | Bcero | 4yeckyio | Bcero | 4eckyro 5041
oJro- oJro- moAro-
TOBKY TOBKY TOBKY
1. |l pasmen. Marematuueckue
MOJIEJIU CUCTEM
YK-1.1,
OcHOBHBIE MOJIOKEHUS VK-1.2,
HUCTEMHOT' aHanM3a. -1.
1.1, |cucrentoro 1| g 5 12| 25 | VKIS,
Maremartnaeckue MOJICITH VK-1.4,
CUCTEM VK-1.6,
YK-1.5
2 |2 pa3gen. Meroasl
ONTUMM3AINH B YIIPABICHUU
CHCTEMaMH
YK-1.1,
Meronant OINTHUMH3ALINH. VK-1.2,
[Ipumepsr MOUCKa -1.
2.1, |Ilpmvep OHMCKal 4 | 2 12| 16 | VK13
ONTUMAaJIbHBIX PEXKUMOB YK-1.4,
(YHKLIIMOHUPOBAHUS CUCTEM YK-1.5,
YK-1.6
YK-1.2,
Nmurarnmonnoe VK-1.3,
o o |MOZENMpPOBAHHS MPOLECCOB | 4 | 5 16 20 YK-1.4,
" |[moncka onTUMaIBHBIX PEKUMOB VK-1.5,
paboThI CUCTEMBI YK-1.1,
YK-1.6




3. |3 pazmen. Matemarnueckue
METO/IbI IPUHSTHS PEIICHHIA
MHOTOKpHUTEPUATBHBIE METO/IBI
3.1. ontummsaimu st mpussTas| 1 | 2 2 12 16
penieHni
VK-1.1,
YK-1.2,
MaremMaTHuecKkue METO/IBI VK-1.3,
3.2. N 1] 2 3 10 15
MIPUHATHS pELICHUI VYK-1.4,
VK-1.5,
VK-1.6
VK-1.1,
YK-1.2,
33 MMuTanmoHHOE MOJENUpPOBaHUE 1 5 10 12 YK-1.3,
' [mms mpuHATHSA penieHni VYK-1.4,
VK-1.5,
VK-1.6
4. |4 paznen. KonTpois
VK-1.1,
YK-1.2,
VK-1.3
4.1. [3auer 1 4 -
YK-1.4,
VK-1.5,
VK-1.6
5.1. Jlekuuu
Ne | HaumeHnoBanue pasnena N
. HanMeHoBaHHE 1 KPaTKOE COACPIKAHHUE JISKITHI
/1 ¥ TEMBI JEKIUH
OCHOBHBIE TOJIOKEHHS CUCTEMHOTO aHAIM3a U TEOPUHU TIPUHATHUS PEIICHHUMA
OCHOBHBIE TOHATHS CHCTEMHOIO aHAIA3a
OCHOBHBIE TTOJIOKEHUS
[Ipumeps! cucTeM B TEXHUKE U YKOHOMUKE
CHCTEMHOTO aHaIM3a.
1 Marematuueckoe MOACIMPOBAHUE TTPH U3YUCHUH CUCTEM
MaremaTtnaeckue .
Bunpl MaTeMaTHUECKHX MOJENEH CUCTEM
MOJIENIH CUCTEM .
Hcnons30BaHre TEOPUH MPUHATHS PEIICHUIA B CHCTEMHOM aHAII3e
banancoBeie monmenu B cucteMHOM aHanm3e. [IpumeHeHue OanaHCcOBOM
Monenu JleonTtreBa
Ucropus co3nanust 6alaHCOBBIX MOJIETEH.
Tabnuia MexxoTpacieBoro OanaHca u ee CTpyKTypa.
OcHOBHBIE 0aJTAHCOBLIE COOTHOIIEHHUS.
OCHOBHBIE ITOJI0KEHUS
TexHonornueckas MaTpuila U €€ MPOTyKTUBHOCTb.
CHUCTEMHOTO aHAIN3a.
1 Martpu1iia noJHBIX 3aTpaT.
MaremaTtndeckne
Monens JIeoHThEBA.
MOJEIN CUCTEM
OcCHOBHBIE THIIBI 33/1a4, PEIIAEMbIX C IOMOIIBIO Moienn JIeoHThERA.
banancoBele Mojenun B CHCTEeMHOM aHanu3e. [IpuMeHeHue OanaHCOBOMA
Mozenu JIeoHTheBa JIsl perieHus MPaKTUIECKUX 3a/1ad.
Hcnonb30BaHre KOMIBIOTEPHBIX TEXHOJIOTUN MPU PUMEHEHUHU B CHCTEMHOM
aganmze 0aJIaHCOBBIX MOEIIEH
Mopenu cucTeMHON TUHAMUKHA
OCHOBHEIE T10TOKEHNS Ucropus cozganus moaenei CVI/ICTeMHOI/I }{I/IHaMI/IKI/I.
CHCTEMHOI'O AHATH3A. [TpuHIMIBI CO31aHUs MOIeTIeH CI/ICTCMH(iI/I TAHAMUAKH
1 MaTeMaTHuecKie OCHOBHBIE JIEMEHTEI MOJIENIH CUCTEMHON TMHAMHUKH.
MOJIEIIH CHCTEM oOpaTHbIE CBSI3U B MOJIEIISIX CI/IfTGMHOI/I TAHAMUKH
N3BecTHBIE MOIET CUCTEMHOM TMHAMUKH B Tpynax doppecTtepa: Moeb




MPEANPUITHS, MOJETb TOPOJA, MOJIETb PA3BUTHS LIMBUIN3ALIAH.

Cucremsr quddepeHnanbHbIX YpaBHEHHUS TIEPBOTO MOPSIIKA ¢ HAYAIbHBIMU
YCIOBUSIMM KaK OCHOBAa MAT€MaTHMYECKOro TMpPEJCTaBICHUS MoJeIei
CUCTEMHOMN JUHAMHUKHU.

[Tepexon k muckpeTHOH (hOopME MOJICITH.

[IporHo3upoBanue CLEHApUEB pPa3BUTHS CHUCTEMa OCHOBE MoJeieit
CUCTEMHOM ITMHAMUKH.

CrauuoHapHblie(yCTaHOBUBILINECS ) COCTOSIHHUSL.

JIuneliHple W HEJIMHEWHBIE CHCTEMBI, JIMHEApU3alUs B OKPECTHOCTH
CTAallMOHAPHON TOYKH.

Bo3MOXHOCTh  HCCIIEIOBAHUS  MOJEJIEM  CHUCTEMHOM JMHAaMHUKU  Ha
YCTOWYUBOCTb.

Hcnonb3oBaHre KOMIIBIOTEPHBIX TEXHOJOTHMH JUII  MPOrHO3UPOBAHUS
CLEHApPUEB Pa3BUTHS CUCTEM Ha OCHOBE MOJIEJIE CUCTEMHOW TUHAMUKH.

OCHOBHBIE TTOJIOKCHUS
CHUCTCMHOI'O aHAaJIn3a.
Marematudeckue
MOJCIN CUCTEM

[TocTpoeHne perpeccCHuoOHHBIX MOAENEH ISl aHadu3a U IMPOrHO3UPOBAHUS B
CUCTEMHOM aHaJIN3e

[lonsiTue perpeccuun

[TocTpoeHue Mozenu perpecCuOHHON 3aBUCUMOCTH Ha OCHOBE BBIOOPOYHBIX
JAHHBIX

[TapHast 1 MHOX€ECTBEHHAsI pErPECCUU

OmnpeneneHue OLIGHOK MapaMETpOB BBIOOPOYHOTO YpaBHEHHS JUHEHHON
IIAPHOM PErpeccuy € MOMOIIBI0 METOa HAMMEHBIINX KBAJPATOB

OrnieHka KayecTBa MNOCTPOCHHOW MOJICNIH JIMHEHHON TapHO#M perpeccuu
OreHka TECHOTHI JIMNHEWHOU CBSI3U

[IpoBepka 3HAYMMOCTM YpaBHEHHUsI JIMHEHHONM MapHOM pErpeccuu Hu
I1apaMeTpOB YPaBHEHUs

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

Teopema ['aycca-MapkoBa

[Ipeanoceuiky MeToAa HAMMEHBIINX KBAPATOB

Henunelinaa perpeccus. IlpueMm mmHeapu3aluy HEIMHEWHBIX MOJEIEH
ONPEEICHHBIX TUIIOB JJIs YIIPOLIEHUS PACUYETOB.

OT100p pakTOPOB B MOJIENAX MHOKECTBEHHOW JTMHEHHON perpeccun
ITocTpoeHHe perpecCMOHHBIX MOJAENEH Ul aHAIW3a U IPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJu3€e

KoMmnbrorepHbple TEXHOJOTHM JUIsl TTOCTPOCHMSI M aHAIM3a PErPECCHOHHBIX
Mozaenen

MeToabI OIITTUMHU3AIIIH.
IIpumepsl nmoucka
ONTUMAJIBHBIX PEKUMOB
(YHKITMOHUPOBAHUS
CHUCTEM

MaremaTiueckue MOJEIM  IOCTPOEHHs  KpuTepueB 3(ddekTuBHOCTH
¢GyHKIIMOHUpOBaHMS cucTeM. Mertoasl ontumusanuu. [Ipumepsl moucka
ONTUMAJIBHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.

[Ipouecc BbIOOpa kputepus 3P(HEKTUBHOCTH B KOHTEKCTE OCHOBHOM IieNu
HCCIIEIOBaHMS CUCTEMBI

TpeboBanus k kpuTepHio 3PpPEeKTUBHOCTH

MaremaTHueckoe BbIpakeHue Kpurepus 3pPeKTUBHOCTH

[TocraHoBKa 1 aHAJIU3 OCHOBHBIX KOMIIOHEHTOB ONTHUMH3AI[MOHHBIX 337124
[Tpumeps! 3a1a4 JIMHEHHOTO U HETMHEWHOTO MPOrpaMMHUpPOBaHUsI(MMEETCs B
BUJy ONTUMHM3AIMM):3a7adya 00  ONTUMAJbHOM  MPOU3BOJCTBEHHOU
nporpamMMe, TpaHCIOPTHAs 3ajaya, 33jaya O Ha3HAUYEHUsX, 3aj7a4a JPoOHO
-JIMHEMHOTO0 IPOTPaMMHpPOBAHUA, 3ajada YIpaBICHUSA 3amacamMu IpH
JETEPMUHUPOBAHHOM CIIPOCE.

I'padmueckuit meTon pemieHUs 3ajad JUHEHMHOrO MPOrpaMMUPOBAHMSL.
ANTOpUTM CUMIUIEKC-METOAA.

KomnsrorepHas peanusanus pelenus 3a7a4u JIMHEWHOT O
IIPOrpaMMUPOBAHHUS U




AHaJIN3 MOJYYEHHOTO PEIIEHUS.

MeTtonpl pelieHue 3a1ad HENMHEWHOTO NMPOTrpaMMUPOBAHMSI B CHCTEMHOM
aHaIuse.

Hcnonp30BaHNE KOMIBIOTEPHBIX TEXHOJIOTMHA AJI IOMCKAa ONTHMAaIbHBIX
PEKUMOB (DYHKIITMOHUPOBAHUS CUCTEM.

MaTteMaTn4ecKrue OCHOBBI HMUTAITMOHHOTO MOJICTTUPOBAHUS CHCTEM
CyTh UMHUTALIMOHHOT'O MOJICIIUPOBAHUSI.

Merton Monte-Kapio.

Teopust OLEHOK.

[IporpammHoe obecrieueHne UMUTAIIMOHHOTO MOJICITUPOBAHUS.
AJTOPUTMBI T€HEpaIlUU Cy4YalHbIX YUCeT.

['eHepupoBaHue Ciay4ailHBIX BEIMYMH, HMEIOIIUX 3aJaHHBIA  3aKOH
pacnpeneieHus.
VIMHTALHOHHOE HaxoxxneHue ONTUMalbHBIX YCIOBUM (YHKIMOHMPOBAHUS CUCTEMBI C
MOJIEITHPOBAHHS IIOMOUIbI0 UMUTALIMOHHOT'O MOAEINPOBAHN. §
3 | mpomueccos s noucka Hecrannonapuslie pesxuMbl pabOThl UMUTALMOHHOW MOJICIN
OTITHMAITBHBIX PEXAMOB AHanu3 BBIXOIHBIX JaHHBIX M CPaBHEHHE aIbTEPHATHBHLIX BapHaHTOB
pPAGOTBI CHCTEMBI Ppe3yapTaTOB UMHUTALMOHHOM MOJIEIN §
AHanu3 4yBCTBUTEIBHOCTH UMUTALIMOHHON MOJIENH
Peanuzanus MMUTAMOHHOTO MOJEJIMPOBAHUS C MOMOUIbIO KOMIIBIOTEPHBIX
TEXHOJIOTUH
[Tpumepbl pa3pabOTKM WMHUTALMOHHBIX MOZENEH IS pemeHus 3aaad
CHUCTEMHOI'0 aHAJIM3a U IPUHATHSI PEILICHUN
Mopnens onpeneneHus NOTPEOHOCTEN Topoja B KOJIMUYECTBE IOKAPHBIX
MalIiH
MMuTanimoHHOE MOJEIMPOBAHUE TEXHOJOTMUYECKUX M  TPAHCHOPTHBIX
IIDOIIECCOB
MHoOrokpuTepuanbHble METOAbI ONITUMU3ALINN JJI IPUHSTUS pEIIeHUN
ITocraHOBKa 3a/1a4¥ MHOTOKPUTEPHUAIbHONW ONITUMHU3ALIMH.
IIpumepsl 3amad  CHCTEMHOIO aHalnW3a, MPUBOAAIIME K  3aJadaMm
MHorokpuTepraibHble |MHOIOKPUTEPHAIBHON ONTUMH3ALINN.
4 | meronpl ontuMu3anuy | MeToabl MHOTOKPUTEPHAIbHON ONTUMHU3ALIUH.
st puHsATHs pemieHnid |[I[puMeHeHrne MHOTOKPUTEPUANBHBIX METOJOB ONTHUMM3ALMU U IPUHATHS
pemeHui
Hcnonp30BaHNE KOMIBIOTEPHBIX TEXHOJOTUMH JUIS pealn3allid METOJO0B
MHOTOKPHUTEPUAIBbHON ONTUMHU3ALINN
MaremaTtnueckue METObl IPUHATHSI pEILIEHUN
OO61as xapakTepuUCTHKa MATEMAaTUYECKUX METO/I0B IIPUHATHUS PELLICHUI
OKCHEepTHBIE METO/IbI ¥ UX IPUMEHEHHE ITPU IPUHATHH PELICHUN
Marematnueckoe 0OOCHOBAHME COIJIACOBAHHOCTH MHEHHUI 3KCIEPTOB,
IIPOBEPKAa  CTATUCTMYECKMX  TUIOTE3 A IPOBEPKH  3HAYMMOCTH
Maremaruyeckue K03 uIIMEeHTa paHTOBOI KOppeIsuuu
5 METOABI NPUHATHA  |MeTo aHanu3a uepapxuii-o01acTe MPUMEHEHUS B CHCTEMHOM aHalIHu3e Ipu
peLieHuin OPUHATUM  pEeUIeHHi,  omucaHue  oOmero  ajaroputMa,  OIEHKa

COIJIACOBAaHHOCTHU IOCTPOEHHOW HEPAPXUHU.

OHeHKa CHHCHApPHUEB pa3BUTHUA CUCTCMBI ITPU IPUHATHN pemeHHﬁ C ITIOMOIIBIO
JIepeBa pelIeHU

KOMHB}OTepHBIe TEXHOJIOTUHU IJid paiu3allui MAaTEMAaTHYCCKUX MCETOJ0B
MIPUHSTUS PELIEHUN.

5.2. I[IpakTueckue 3aHATHS

HaumenoBanue pasaciia

Ne o
/m | TeMBI paKTHYECKIX HaumenoBanue u cosiepkaHue NpakTHUECKUX 3aHATHI
3aHATUN
1 Maremaruueckue MeTo bl 00pabOTKU JaHHBIX, TPOBEPKA
OcHOBHBIE TIOJIOKEHUS




CHUCTEMHOTO aHaJIu3a.
Maremaruyeckue
MOJIEJIN CUCTEM

CTaTUCTUYECKUX TUIIOTE3
[IpuMmeHeHne METOJOB MAaTEeMaTH4YeCKOW CTAaTHCTUKH JUisi  00paboTka
PE3yNbTAaTOB SKCIEPUMEHTA UK HAOII0AeHUIA

Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTHI 1151 00paOOTKH TaHHBIX.
[Toctpoenue sMmnupuyecKoil yHKIMU pacrpeaesieHusI.

I'padux sMupryeckoit GyHKIIUN pacrpeieeHuUsI.

Onpenenenre YUCIOBBIX XapaKTEPUCTUK BEIOOPKU

[TpoBepka CTAaTHCTUYECKUX TUTIOTE3 O 33JJaHHOM BHUJIC PACTIPE/ICIICHUS.
JlucriepCHOHHBIN aHAIU3.

Pemenne npakTuyeckux 3aad.

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICJIH CHCTEM

bamancoBas mozaens JIeoHThEBaA U €€ MNPUMCHCHUC B CUCTCMHOM aHAJIN3C
Ananuz Ta6J'II/II_IBI MEXKOTPaCICBOIO OanaHca

[Toctpoenne wmoxenu JleoHTheBa Ha OCHOBE 3aJaHHON  TaOIUIIBI
MeXoTpaciieBoro OagaHca

OreHka NpOAYKTUBHOCTH TEXHOJIOTUUYECKONW MATPHIIBI

Pemennie TUMOBBIX 3314 CTPATErMYECKOTO MIIAHUPOBAHUS

Hcnons30BaHne KOMIBIOTEPHBIX TEXHOJOTMW IIPU  PEIIEHUH  3a]a4

CUCTCMHOI'O aHaJIi3a C IPUMCHCHUEM 0ajaHCOBOM Mojienu JIeoHTheBa

OCHOBHBIE TTOJIOKCHUS
CHCTCMHOI'O aHaJInu3a.
Marematudeckue
MOJCIN CUCTEM

[TocTpoeHue u aHanu3 MOJENEH CUCTEMHON JUHAMUKH

[TocTpoeHue u aHanu3 MOJENe CUCTEMHOM TMHAMUKHU

HcnonszoBanne Meroma Diiepa MNpu peaiu3alldd MOJEIEH CHUCTEMHOM
JTUHAMUKHU

[Touck cTaniMOHApHBIX COCTOSHHI

[locTpoeHue cleHapueB pa3BUTUA HCCIEAYEMBIX CHUCTEM C IOMOILIBIO
MOJIETIEN CHCTEMHOM JTUHAMUKHU

[IpumMeHneHune Mozenel CUCTEMHOM AMHAMUKH JUIsl pEUIEHUE IMPAKTUYECKUX
3alad B CBOEM IpeIMETHOM 00JacTH HCIHOJIb30BAHUEM KOMIIbIOTEPHBIX
TEXHOJIOTH.

OCHOBHBIE TTOJIOKEHUS
CHCTEMHOTO aHaIM3a.
Maremarndeckne
MOJIENTH CUCTEM

[TocTpoeHue perpecCHMOHHBIX MOJENIECH NJid aHajlv3a M MPOTHO3UPOBAHUA B
CHCTEMHOM aHaJIN3e

[TocTpoeHne Moaenu nmapHOM JIMHEMHON pErpeccuu, MpoBEpKa 3HAYMMOCTH
YpPaBHEHUS U MAPAMETPOB YPABHEHUS

[IpoBepka ocHOBHBIX npeanocbuiok MHK

Hcnonb30BaHne NOCTPOCHHON MOAENH I AaHAJIN3a CUCTEMBI.

[TocTpoeHne HENMMHENHBIX MOJEIIEM.

Br16op nyumieit moaenu.

[IporHo3upoBanue Ha OCHOBE BEIOpaHHOM MOJETH.

MeToabl OIITHMU3AIINH.
IIpumepsl moncka
ONTUMAJIBHBIX PEKUMOB

MatemaTtuueckue MOJEIU MOCTPOCHUS KpUTEPUEB IPPEKTUBHOCTH CHUCTEM.
Metonel  ontumm3zanuu. Ilpumepsl MOMCKa ONTHMAIBHBIX PEXHMOB
(YHKIIMOHUPOBAHMSI CUCTEM.

HOCTpOCHI/Ie MaTeMaTUYEeCKUX MOJeNel s OMpeACIICHUA OINTUMAJIbHBIX

(GYHKIIMOHMPOBAHHS  |peXKUMOB PabOTHI CUCTEM
CUCTEM Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH I IOUCKA ONTUMAJIbHBIX
PEXUMOB (QYHKIMOHUPOBAHUS CHCTEM IPHU PEIICHUH MPAKTHYECKUX 3ajad
CHUCTEMHOI'0 aHaAJIN3a.
[IpuMepsl IMUTALIMOHHOTO MOZCIIUPOBAHUS
HMMuTanmonHoe Peanmusanuss npuMepoB HMHTALMOHHOIO MOJEIMPOBAHUSA € IOMOIIBIO
MOJEIINPOBAHUSA MPOrpaMMHOT0 0OecreueHust

MIPOIIECCOB IS TTOUCKA
ONTUMAJILHBIX PEKUMOB
PabOTHI CUCTEMBI

Pemenne DPaKTUYCCKHUX 3aJad CHUCTCMHOrIo aHajiu3da C IIPUMCHCHHUEM
HUMUTallUOHHBIX MOI[GJ'ICﬁ. HaXO)KI[eHI/IC OIITUMAJIbHBIX YCJIOBI/Iﬁ
CbYHKIII/IOHI/IpOBaHI/If{ CHUCTEMBI C TIOMOIIBIO UMUTALITMOHHOI'O MOJCIIMPOBAHUA.

MHorokpuTepuaibHbIe

MHOFOKpI/ITepI/IaIH)HBIe METOJAbI OIITUMU3AIUU IJI TPUHATHUA peIHeHI/Iﬁ




METOABI ONTUMU3ALUI
JUISL TIPUHATHUS PELLICHUN

[IpakTHueckoe NMPUMEHEHHE METOJ0B MHOTOKPUTEpPUAIbHBIE ONTHMU3ALNU
JUTS] IPUHSITUS PEILICHUM.

Pemenne 3amad NpuHATHS pEUNIEHUH C MOMOUIBI0 MHOTI'OKPHUTEpPUAIBHBIX
METO/JI0B ONTUMU3ALUHU C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUI

MaremaTtnueckue METOIbI IPUHSITHS PEIEHUN

Maremarnueckue P .
CIICHUE IPAKTUYECKUX 3a]a4 Ha IPUHITHE PEIIECHUN C HMCIOJIb30BaHUEM
S METOJBI IPHHATHA 1\ o remaTiyecKUX — METOOB INPUHATUSA  PELICEHHH C  IPUMEHEHHE
PCILCHIH KOMIIBIOTEPHBIX TEXHOJIOTUH.
HMMuTanimOHHOE MOACIUPOBAHNE I IPUHSTHS PEILICHNUN
[lpakTuyeckas peanu3amus OCOOCHHOCTEH MNPHUHATUS  pEHICHWH B
JUHAMHYECKH  CJIOKHOM  cpefe ¢ INPUMEHEHHEM  HMHUTALMOHHOIO
MOJICIINPOBaHUE
NmuTtanuonHoe Penienne nmpakTu4eckux 3aJa4 CUCTEMHOIO aHAJIN3a:
6 MOJEIIMPOBAHUE JUIsl  |IPUHATHE PEUICHUHM Ha OCHOBE MMUTALMOHHOTO  MOJCIIMPOBAHUSA
IOPUHSTHS PEIIEHUH  |pacIpOCTPaHEHUsI HHHOBALIMMN:
IIPUHATHE PEIICHWHM Ha OCHOBE MMHUTAlMOHHOTO  MOJCIMPOBAHUSA
pacnpoCTpaHEHUs 3arps3HEHUN;
IIPUHATHE PEIICHMH Ha OCHOBE MMUTALMOHHOTO  MOJCIMPOBAHUSA

nemMorpaduueckux mpoIeccoB.

5.3. CamocrosTenpHas pabota o

Oyyaromuxcs

Ne | HaumeHnoBaHnue paszaena N
ConeprkaHue caMOCTOSTEIbHOM pabOThI
/T | JACHMIUIMHBI U TEMBI
OCHOBHBIE TOJIOKEHHSI CUCTEMHOTO aHaJIM3a U TEOPUHU MPUHATHUS PEIICHUH,
MaTeMaTUYeCKHe METOJbl O00pabOTKH JaHHBIX, MPOBEPKA CTATUCTUYECKHUX
TUIIOTE3
N3ydyeHne OCHOBHBIX IMOJOKEHUSI CHCTEMHOIO aHAJIU3a U TEOPUU MPUHITHUS
OCHOBHBIC TIOJIOKECHHS N
pelICHUH,
CHUCTEMHOTO aHaJIU3a. N
1 CaMOCTOATEIIbHOE PEIICHUE MPAKTUYECKUX 3aJaHUN,
MaremaTruueckue .
CBSI3aHHBIE C MATEMAaTUYECKUMHU METOJaMH 00paOOTKH JTaHHBIX U IPOBEPKOMA
MOJIEJIN CUCTEM %
A CTaTUCTUYECKUX TUIOTE3, UCMOJb30BAHUE KOMIBIOTEPHBIX TEXHOJIOTHM IS
pEeLIEHUs 3aJaHUM.
WN3yuennii nOpUMEHEHUM KJIACTEPHOIO aHalIM3a Uil MHOTOMEPHOU
TPYNIIUPOBKH.
banaHcoBbie MOJIENI B CUCTEMHOM aHAIN3€E
OcHoBHbIE noNokeHus |M3ydenne npuMeHeHus: 6aJaHCOBBIX MOJIENIEH B CHCTEMHOM aHAIIN3€
1 CUCTEMHOTO aHanu3a. |CaMOCTOATENbHOE BBINOJHEHUE MPAKTUYECKHX 33JlaHhil C NMPUMEHEHHUEM
MareMmaTuueckue KOMIBIOTEPHBIX TEXHOJIOTHIA.
MOJICJIM CUCTEM N3ydyeHne OCHOBHBIX IPUHIMIIOB IIOCTPOEHHUSI MOJEIH PACIIMPSIOLIECHCS
SKOHOMMKH Helimana
Mojenu CHCTEMHON JUHAMUKU B CHCTEMHOM aHAJIN3€
N3ydeHune TeopeTHyecKkoro Marepuana
OCHOBHEIC HOIOKEHNS CamocTosiTeNTbHOE BBINOIHEHNE NPAKTHMECKHX 3alaHUH C IPHMEHCHHEM
CHCTEMHOIO aHanu3a. | KOMIBPIOTEPHBIX TEXHOJIOT UM }
1 MaTeMaTHIecKie N3ydyeHne mnDpuUMEHEHUs MOJENEHM CUCTEMHOIO aHaliu3a B Pa3IMYHBIX
MOJIEITH CHCTEM 00J1aCTSAX 3HAHUM. §
Mopenu cucTeMHOM TUHAMUKY TIPU OMUCAHUH (PU3HUECKUX TPOIIECCOB.
Mopenu CHCTEeMHOW IWHAMHUKH B OSKOHOMHKE M jgemorpaduu, MOMACIb
Camysnbcona-Xukca.
B0o3MOXHOCTH MareMaTUYECKUX MAaKETOB M OHJIAMH Cpell JUIsl TOCTPOCHUS U
aHajn3a MOJeNIe CUCTEMHOW JIMHAMUKH.
1 OcHoBHbIe nookenus: |[I0CTpoeHne perpecCHOHHBIX MOAEIIEN I aHAIU3a U POTHO3UPOBaHUS




CHUCTEMHOTI0 aHaJIHn3a.
Marematnueckue
MOJIEIIN CUCTEM

B CICTEMHOM aHaJIn3e, MPOrHO3UPOBAaHNE HA OCHOBE BPEMEHHBIX PSIOB
N3ydeHnne TeopeTHdeckoro MaTepuaia

CamocTosTebHOE BBIMIOJIHEHUE TMPAKTHYECKUX 3aJaHUN ¢ TPUMEHEHHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH

W3yuenne mporHo3upoBaHusi HA OCHOBE BPEMEHHBIX PSJIOB ITyTEM BBIICIICHUS
KOMITOHCHTOB BPEMEHHOTO psiJia U CHHTE3a MO YPOBHSI BDEMEHHOTO Psijia
[Toctpoenue moaemu Kob66a-Jlyrmaca.

MeToabI OIITUMU3ALINH.
[Ipumepsl oncka
ONTUMAJIBHBIX PEKUMOB

MaremaTiueckie MOJENu MOCTPOCHHs KpUTepreB 3(h(HEeKTUBHOCTH CHCTEM.
Meroasl  onTtumm3zanuu. [IpuMepsl TOMCKa ONTHMAJIBHBIX —PEKUMOB
(yHKIIMOHUPOBAHUS CHCTEM.

HSY‘IGHI/IG OCHOBHBIX THUIIOB 3aJJa4 ONTUMH3alWH, HCIOJIb3YCMbIX IJId

(GYHKIMOHMPOBAHUS  |HOJIYYEHHUS ONTUMAIBHBIX PEKUMOB (DYHKIIMOHHPOBAHUS CHCTEM.
CHCTEM BrinmosiHeHue 3agaHuid A NOJIYYEHUS ONTUMAJIBHBIX  PEKHUMOB
(GYHKIIMOHUPOBAHUS  CHCTEM C  HCIIOJIB30BaHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTHH.
NmuTaninoHHOE MOJIETUPOBAHUE CUCTEM
NMuTanmonHoe N3ydeHune TeopeTH4eCKMX OCHOB UMHUTALIMOHHOTO MOJICTMPOBAHUS CUCTEM
MOJIEITUPOBAHUS BrinonneHue 3agaHuil Mo peanu3alid MMUTAIMOHHOTO MOJICIUPOBAHUS C

MPOIIECCOB IS TOUCKA
ONTUMAJILHBIX PEXKUMOB
paboThI CUCTEMBI

MOMOIIBI0  MPOTPAMMHOTO  OOECIIeUeHUs,
ycloBUil  (YHKIIMOHUPOBAHUS CHUCTEMBI
MOJEIIMPOBAHUS.

HaX0XJICHUEC OIITHMAaJIbHBIX
C IIOMOIIBIO HMMHTAIIMOHHOI'O

MHoroxkputepuaibHbIe
METO/bl ONTUMHU3AIIHI
JUTSI IPUHSTHUS PELICHUMA

MHor OKPpUTCPHUAIIBHBIC MCTOAbI OIITUMU3AIUU AJI IPUHATHA peH.ICHI/Iﬁ
I/I3y‘~I€HI/I€ TCOPCTUYCCKOTO Marcpuraia 1o IMPUMCHCHHUIO
MHOTI'OKpUTCPHUAJIbHBIX MCTOJOB OIITUMH3AIMU IOJIs1 IIPUHATHUSA pe].].[eHHﬁ,
CaMOCTOATCIIbHOC BBIIIOJIHCHUC 3aaHui Io IMPUMCHCHHIO
MHOTI'OKpUTCpUAJIbHBIX  MCTOIOB  IPHUHATHA peI_HeHI/Iﬁ A pCIICHUA
MPAKTUYCCKUX 3aaa4 CHUCTCMHOTI'O aHajJn3a C HUCITIOJIB30BaAHHUEM
KOMITIBIOTCPHBIX TEXHOJIOTHH.

MareMatrnueckre METObl PUHATHS PEIIEHUN
N3yyeHue TeOpEeTHUECKOro MaTrepuala MO0 IMPUMEHEHUI0 MAaTeMaTU4ECKUX

MaremaTnueckue .
MCTOOOB NPUHATUA PCIICHUH.
METO/bl TPUHATHUSA
. CamocTosTenbHas paboTa Mo KOMIBIOTEPHOMY PEIISHUIO 3a7]a4 Ha IPUHATHE
CHICHUU o
p pe€mi€cHun C HCIIOJIb30BAHUEM MAaTCMAaTUYCCKUX MCTOAOB IMPHUHATHA
peLieHui.
NmutanimoHHOE MOIETMPOBAHUE AJIs IPUHATHS PELICHUN
N3yuenne TeopeTHyecKkoro marepuaia o0 MCIOJb30BAHUU UMUTAIMOHHOTO
NmutannonHoe

MOZEIIMPOBAHUE IS
MIPUHATUS PELICHUI

MOJICIIMPOBAHUS JUISI IPUHATHUS PELICHUH.
CamocrosiTenbHast paboTa 1O BBINOJIHEHUIO 3a/IaHUM, CBSI3aHHBIX C pEIICHUE
3ajJa4 10 NPUHATHIO PEIIEHUH ¢ MPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJIOTHIA.




6. MeToguyeckue MaTepuajbl JJIsl CAMOCTOATEILHOH PadoThI 00y4ar0IMXCcsl N0 JUCHHILIMHE (MOAYJII0)

B 00BbeM camocToATenbHOM paboThI 0 TUCIMIIMHE BKIIOYAETCS CIeayIoIee:

- U3yYEHHUE TEOPETUUECKUX BOIIPOCOB 110 BCEM TeMaM JIUCLUIUIMHBL

- IOATOTOBKA K MPAKTUYECKUM 3aHATUAM;

- IOJITOTOBKA JIOKJIAI0B M COOOILICHHIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOArOTOBKA K IK3aMEHY.

3aJ10roM yCIENIHOTO OCBOEHUS 3TOM AMCLUIUIMHBI ABISETCA 00s3aTeIbHOE MOCEIIEHNE JIEKIIMOHHBIX U
NPAaKTUYECKUX 3aHATUH, TaK KaK IMPOMYCK OJHOro (TeM Oosiee, HECKOJNbKHX) 3aHATUHA MOXET OCIOXHHTH
OCBOEHHE pa3lenoB Kypca. Ha npakTuueckux 3aHsATHIX MaTepuall, U3J10KEHHbBIN Ha JICKLMSX, 3aKPEIUIIETCS U
MIOATOTOBKE JTOKJIAJ0B M COOOIIEHUM, MTPE3EHTAIMM, a TaK)KE B paMKaX BBIIIOJHEHUS MPAKTUUYECKUX 3a/aHUH,
peleHusl KeMCcoB M TECTOB, peajl3alliy TPYNIOBBIX TPEHUHIOB, MPOOJEMHBIX JUCKYCCHHM M ApYyrux ¢opwm,
npeaycMorpeHHsix PITI.

[Tpuctynas kK U3y4yeHHIO TUCLMIUIMHBI, HEOOXOAUMO B IEPBYIO OYepe/lb 03HAKOMUTHCS CO/AEPIKaHUEM
PIIJI, a Taxke METOOUYECKUMHU YKA3aHUSIMU IO OpPraHU3allMd CAMOCTOSITEIBHOM pabOThl M MOATOTOBKHU K
IIPAKTUYECKUM 3aHATHUSIM.

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

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATHUM MaTepUal U JOINOJIHUTH €ro C y4eTOM
PEKOMEHI0BAaHHOM 110 IaHHOW TeME JINTEPATyphI;

DU CaMOCTOSATEIIbBHOM  HM3YyYEHHH TEOPETHUYECKOU
pekomenoBanuble B PI1J[ ncrounukuy;

MOJIFOTOBUTHCS K IPOBEPOYHON paboTe, IPETyCMOTPEHHOIN B KOHTPOJIbHBIX TOUKAX;

IOATOTOBUTBCS K IPOMEKYTOYHON aTTECTALIUN.

TEMBI caciiaTb KOHCIICKT, HCIIOJIb3Ys

7. OueHo4yHble MaTepHAaJbl /sl NMPOBeJeHUs] TEKYIIero KOHTPOJISI yCIeBAeMOCTH M NPOMeKYTOYHOM
arrecTauvy 00y4armMXCcs N0 JMCUUILINHE (MOLYJII0)
7.1. IlepeyeHb KOMIETEHIIM ¢ yKa3aHUEM 3TaIloB UX (HOPMUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIIUHBI

Konx u HaumeHOBaHUE
Ne KonTponupyemsble pazaenbl AUCIUTITUHBI . Buj onienounoro
WHMKATOpPa KOHTPOIUPYEMO
n/m (Moyist) CcpeacTBa
KOMIICTCHIIMH
1 OcHoBHBIC ToN0KeHH cucteMHoro anamm3a.| 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-
ONTHMATFHBIX PEKUMOB (PYHKIIHOHUPOBAHHUS 1.4, VK-1.5, VK-1.6 TECT
CHCTEM
5 NMuTanmoHHOe MOCITUPOBAHUS npoue6c:COB VK-1.2, YK-1.3, VK-1.4, VK-
JUTSL TIOUCKA ONTUMAJIBHBIX PEKUMOB PabOTHI 1.5, VK-1.1, VK-1.6 TECT
CHCTEMBI
4 MHOTOKpHUTEpHATBHBIE METOJIBI ONITUMHU3AITUT 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 PEIICHUHA 1.4, YK-1.5, VK-1.6
7 3auer VK-1.1, YK-1.2, VK-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
U1l OLIEHKU 3HAHWH, YMEHUI U HaBBIKOB U (WJIM) OIBITA MPO(ECCHOHATBHOM esITeIbHOCTH, 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, ITK(V)-2.4, TIK(Y)-2.5, TIK(Y)-2.6.

TunoBble KOHTPOJIbHBIE 3a/1aHUS

3anaua 1

Haiitu nannbple Ui 3afadd 1O CBOEH NpeIMETHOM 00JIacTH, OCYIIECTBUTh MX CHUCTEMATHUYECKYIO
00paboTKy, BEITIOJHUTH MPOTHO3 HA OCHOBE MOCTPOCHHON MaTEMAaTHUECKON MOJIeNN

3amaua 2

CdopmynupoBaTh MaTEeMaTHYECKYI  3a/Jady ONTUMHU3ALIWU JUIsl TOBBIIIECHUS S()PEeKTUBHOCTH
TEXHOJIOTHYECKOI0 Mpoliecca B cBoel mpeamMeTHoi obnacTy. PemuTs 3a1auy onTuMHU3aIim,

CeNaTh BBIBOJBI 00 OMTHMAILHOM PeXUME (PYHKIIMOHUPOBAHUS CHCTEMBI

Tect 1
. COBOKYITHOCTH B3aMIMOCBSI3aHHBIX 3JIEMEHTOB, 00PA3yIOIIUX LEIOCTHOCTD WIIN €IUHCTBO
. MOJIETIh
. OpraHu3aIus
. CUCTeMa
. COCTOSIHUE
. nHamMuueckoe U3MEHEHHE CUCTEMbI BO BPEMEHH
. byHKLIHA
. TIporpecc
. TIporiecc
. (hakTop
. HecBogmMOCTh CBOMCTB CHCTEMBI K CyMME CBOWCTB €€ KOMITOHEHTOB
. BBEHTYaJIbHOCTh
. OMEP/IKEHTHOCTD
. DHTPOMHS
. DKCTPATOJISIIIUS
. [Iporiecc HEMPEPHIBHOTO Pa3BUTHS CHCTEM BO BPEMEHU
. IMAJEKTHKA
. TIporpecc
. IMHAMHKa
. GYHKIITUOHUPOBAHHE
5. CnocoOHOCTh CHCTEMBI 3aUMCTBOBaTh HEOOXOOMMBIE pECypChl W3 BHEUIHEW Cpeapl W
MPOTUBOACHCTBOBATH TEHICHIIUH Pa3pyIICHUS
a. azanTamus
0. HeraTuBHas SHTPOIUS
B. TOMEOCTa3
I. YMEPAKEHTHOCTh
6. LleneHanpaBieHHBIH UTEPAIIMOHHBIN TPOLECC TOJTYYCHHUSI CEPUU CHCTEMHBIX d()(HEKTOB C LEIBIO
ONTUMHU3AINHY TTPUKIIATHON LIETH B paMKax 3a/JIaHHbIX OTpaHUYEHUI
a. cUCTeMHBIN 3 PexT
0. CTPYKTypHas ONTHMH3AIUS
B. SHTPOTIHS
I. Iporpecc
7. CuctemMa MOXET TOCTUTHYTH TPeOyeMOro KOHEYHOTO COCTOSIHHS, HE 3aBHCSINEr0 OT BPEMEHHU H
OTIPECTAEMOr0 UCKIIOYUTENFHO COOCTBEHHBIMH XapAaKTEPUCTUKAMU CHCTEMbI TIPHU Pa3UYHBIX HAYaIbHBIX
YCIIOBUSAX M PA3TMIHBIMH ITYTSIMHU
a. SKBU(UHAITBHOCTh
0. SMEpHKEHTHOCTh
B. DQHTPOIIHSA
T. YBOJTIOITUS
8. Metoznonorus pemeHus: mpodieM, OCHOBAHHAS HA CTPYKTYpPH3alMM CHCTEM U KOJHMYECTBEHHOM
CpPaBHCHUH aIbTCPHATHB
a. CUCTEMHBII aHaIH3
0. MOJIeTMPOBaHKE
B. IPOTHO3UPOBAHUE

QA A WO WH ™ 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 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 MpIcuMBIe 00BEKTHI HEKOTOPOT'O HCTOUYHUKA HAOIIIOICHHUHA

HA3bIBAIOTCS:

a) TEHEpaJbHON COBOKYMHOCTHIO; 0) CIIy4allHBIM KOJUIEKTHBOM;B) COBOKYIHOCTBHIO 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 YKCIO BBIOPAHHBIX CIy4allHBIM OOpa3oM JJIEMEHTOB;0) OrPAaHUYEHHOE YHCIIO
3JIEMEHTOB, BHIOPAHHBIX HECIy4aiHO;B) OOJIbILIAS COBOKYITHOCTh 3JIEMEHTOB, JJIsl KOTOPOI OLIEHUBAIOTCS

XapaKTEPUCTHUKHU.

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

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

6. BpiOopka, mpu KOTOpOH OTOOpaHHBIH OOBEKT BO3BpAILIAECTCS B TI'€HEPAIbHYIO COBOKYITHOCTH,
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 BBIOOPKU COCTABIISET ... IIAPOB.

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; ) 800.

9. Kak Ha3bIBaeTCs YACIEHHOE 3HaYEHUE TPU3HAKa:

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) OTHOCUTEIHHOM YaCTOTOM; T') HAKOIIJIEHHON YaCTOTOM.

Krou

12345678 910

OBr a a a rBs a

OCTaJIbHEIE TECTHI Ha CafiTe MUCIIAILINHEI



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 BOTIPOCAM, BBIXOASAIINM 3a MPeaeibl y4eOHOM
IIPOrpPaMMBl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMAaTUYECKU I'PAMOTHOE U
JIOTUYECKH NTPaBUIBHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI,

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

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPUSIX, KOHLICIILIUAX U HAIIPABICHUAX IUCLUUILUIAHBI U
JlaBaTb UM KPUTHYECKYIO OLICHKY, HUCIIOJIb3Ysl Hay4YHbIC JOCTHKECHHUS IPYTUX
JUCLUILINH

HaBbIKH:

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

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

- IPUMEHSET TEOPETUYECKHE 3HaHU JUIsl BIOOpa METOJIMKHY BBIITOJHEHUS 3aJJaHUI;
- 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 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTaTOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHMS 110 TUCLUILINHE;

- YCBOEHUE OCHOBHOM U JIOTIOJIHUTEIbHON JINTEPATYPhI, pPEKOMEHI0BAaHHOM padoueit
IpOTrpaMMOil 10 TUCIUIUIMHE (MOYIIIO)

YMEHUS:

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

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, IMHIBUCTUYECKH U JIOTUYECKH ITPABUIIBHO
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:

- caMoCTOsITeNNbHAs paboTa Ha MPaKTUYECKUX 3aHATUSAX, YUaCTUE B TPYNIIOBBIX
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 PEIICHHUs 3a1a4 0e3 3aTpyIHEeHHUH




OrneHKa 3HAHUA:

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

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

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIIUCTUYICCKOC 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 UHCTPYMEHTapueM y4eOHON NUCHUIUINHBI, YMEHUE €r0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

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

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

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

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

(He 3auTeHO) - OTKa3 OT OTBETA (BBIIOJHEHUS TUCbMEHHON paboThI);

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

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernueckue BONPOCHI U MNMPAKTUYECKHE 3aJaHMs IS IPOBEICHUS IPOMEXYTOUYHOM AaTTecTaluu
oOyuaromuxcsi, He0OOXOAUMBbIE JUIsl OLIEHKH 3HAHWW, YMEHHI M HaBBIKOB M (MJIM) OMbITa MpodheccHoHATbHOM
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernueckue BONPOCHI AJIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluy 00yUYaroLUXCsl

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 IPUMEHEHUE

[TpubnmxeHHble MeTOIbI petieHns AuddepeHnanbHbIX YpaBHEHUH U UX TPUMEHEHHE TS peaTu3aliu
MOJIEJIEW CUCTEMHOMN TUHAMUKU

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

MMuATaIMOHHBIE METOJIBI IJI1 MOAEIIMPOBAHNUS ITOBEJCHUS CUCTEM

Buzbl HIMUTalIIOHHOTO MOJIETMPOBAHUS

MareMaTnyeckre OCHOBbI HMUTA{MOHHOTO MOJIEITUPOBAHUS

OO6paboTka pe3yabTaTOB SMIUPUYECKUX MCCIIEOBAaHUI C MOMOIIBIO METOJ0B MaTeMaTHYecKOu
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 XapaKTEePUCTUKU BEIOOPOYHON COBOKYITHOCTH.

TpeOGoBaHwMsI K OLIEHKaM B MATEMAaTHYECKON CTaTUCTHUKE.

[IpoBepka CTaTUCTUYECKUX TUIOTE3 O BHJE PACHpPEICICHUS CIy4allHOM BEJIWYUHBI B T€HEPaJIbHOM
COBOKYITHOCTH.

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

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

ITocTpoeHne MO pErpecCcum.

OneHKa KayecTBa ypaBHEHUS PErPECCUU, IPOBEPKA 3HAUMMOCTH YPaBHEHHS.

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(hakTOPHON perpeccuu AJis aHAJIM3a U IPOTrHO3UPOBAHUS IOBEJCHUS

NpU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

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

Hcnonp30BaHne MHCTPYMEHTAIbHBIX IPOrPAaMMHBIX CpPEACTB JJI PELIEHUs 3a7ad MaTeMaTH4eCKOu
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 I PEIIEHUs 3a4ad  JUHEHHOro
MIPOrpaMMHUPOBAHUSL.

TpancnoprHas 3a1a4a ¥ 3aJja4a O Ha3HAYCHUAX B CTPOUTEIILCTBE.

3a1a4i MHOTOKpUTEPUATIbHONW ONTUMHU3ALNH

MareMaTnyeckue METOABI MONACPKKY IPUHATHS pEeLICHUN

7.4.2. IlpakTrueckue 3ajaHus 1715 IPOBEACHUS TPOMEXYTOUHOMN aTTecTaluy 00yJarommxcs
[TocTpoenue 6anancoBoit Mojenu JIeoHThEBa, TPOrHO3UPOBAHKE C ITOMOLIBIO TOCTPOEHHON MOJIENTN
AHainu3 U TPOTHO3 COCTOSHUSL CHUCTEMBI C TOMOILNBIO MOJIENM CHCTEMHOH JMHAMMKH, IPOTHO3
9KOJIOTMUECKOM CUTyalluH
MaremaTtnueckast 00paboTKa JaHHBIX, IOCTPOEHHUE MOJEIHN PErPeECCUH, aHAJIN3 TOCTPOSHHON MOJENN
AHanu3 ¥ MIPOTHO3UPOBAHUE COCTOSIHUS CUCTEMBI HA OCHOBE BPEMEHHBIX PS/I0B
MmuranmoHHOE MOJEINPOBaHE (PU3MYECKOTO MIIM TEXHOJIOTMYECKOr0 polecca
Pemrenue 3a1aun oNTUMU3AIMHK 11 TOBBILIEHUS 3()()EKTUBHOCTH TEXHOJIOTUYECKOT0 Ipoliecca
3anava NpUHATHS PELISHUH sl pelieHns MpoosieMbl B TPopecCHOHAIBHOMN 1eATeIbHOCTH
MHorokpuTepraibHas ONTUMU3ALUS JUTSl IPUHATHUS PelIeHUs B IPO(eCcCHOHAIBHON AeITeIbHOCTH

7.4.3. IlpumMepHble TEMBI KypcOBOM paboThI (poeKTa) (IIpH HATUYNHN)
KypcoBas pabota (mpoekT) He TPeayCMOTPEeHA YICOHBIM TJIAHOM.



7.5. Metoauyeckue MaTtepuabl, ONPEEISIONUME IPOLEypbl OLIEHUBAaHUSI 3HAHUM, YMEHUHN, HABBIKOB U (UJIN)
OTIbITa MPO(PECCUOHANBHON eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIIETEHLINN

ITpouenypa mnpoBeAcHHs NPOMEXKYTOUYHOW aTTECTallMM M TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH
pErIaMeHTUPYETCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIOIINM MOPAIOK OpraHU3aluy U IPOBEICHUS
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalli 00y4aroIIuXCsl.

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

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

Onucanne mnokazaTesned M KPUTEPUEB OICHUBAHMS KOMIETCHIMH Ha pa3IUYHbIX JTamax ux
(bopMHUpOBaHUs, ONTUCAHUE IIIKAJ OL[CHUBAHUS

OneHka «3auTeHo»

CHCTEMaTH3MPOBAaHHbIE, TMTyOOKHE M TIOJHBIE 3HAHUS MO BCEM pasjeiaM IUCIMIUIMHBI, a TAaKXKe II0
OCHOBHBIM BOIIPOCAM, BBIXOJISLIIM

3a mpeJesnsl yueOHOM MporpamMmel;

TOYHOE UCIOJIb30BaHNE HAYYHOU TEPMUHOJIOTUH, CHCTEMAaTHYECKH TPAMOTHOE U JIOTHYECKH MTPaBUIIbLHOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

Oe3ynpevyHoe BJaJICHUE HWHCTPYMEHTapUeM Yy4YeOHOW JUCHMIUIMHBL, yMeHHE ero 3(QexkTuBHO
HCII0JIb30BaTh B IOCTAHOBKE HAyYHBIX

U TIPAKTUYECKUX 3a/1a4;

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

MIOJIHOE U TJIyOOKOE YCBOEHHE OCHOBHOM U JIOIOJHUTENIBHOM IUTEpaTyphbl, pEKOMEHI0BAaHHOW paboueit
MPOTrpaMMoit

10 TUCUUIUINHE;

YMEHHE OpPUEHTUPOBATHCA B TEOPHSIX, KOHIEMIMIX U HANpaBICHUSX AUCUUIUIMHBL M JaBaTh UM
KPUTHUYECKYIO OIICHKY,

UCIIOJIB3YS HAYYHbIE JOCTHKCHUS IPYTUX AUCLUIUINH,

TBOpYECKas CaMOCTOATEIbHAs paboTa Ha MNPAKTUYECKUX/CEMUHAPCKHUX/Ia0OpaTOPHBIX 3aHATHSAX,
aKTUBHOE y4acTue B

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

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

OrneHka «He 3a4TeHO»

¢dbparMeHTapHbIe 3HAHUS 110 AUCLHUIIINHE,

OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOUN paboThl);

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

HEYMEHHE UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIn4YMe TpyOBIX OINOOK;

HU3KNH YPOBEHb KYJIbTYPbI UCITOJIHEHUS 33IaHUN;

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

[ITxana oueHUBaHUS

KonuyecTBO npaBUIIbHBIX

oTBeTOoB, % O1enka

10 55 «HE 3aYTECHO»

otT 55 no 100 «3aureHo»

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

YpoBeHb OCBOCHMS M OIICHKA

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




YpoBeHb 0CBOEHHUS
KOMITETEHIIUH
«HENOCTAaTOYHBIN.
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 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 | apryMEHTHPOBAHHbIE
-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
ounera, OTCYTCTBYET HEZ0CTaTOYHOE - 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 CBSI3b
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 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/IaHMs] 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 penieHus 3aaad.
BBIBOJIOB. pe3ynbTaTam
UcnriTeiBaeT pelieHus 3a1a4n.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

OrneHka MO JUCIHUIUIMHE 3aBUCUT OT YPOBHS COPMHUPOBAHHOCTH KOMIIETCHIIUH, 3aKPEIJICHHBIX 3a
JTUCIUILTAHOM, W TPEACTaBISET COO0H cpefHee apu(pMETHISCKOe OT BBICTABICHHBIX OIEHOK IO OTACITBHBIM
pe3ynbratam o0yueHus (3HAHUS, YMEHUsI, BIAJICHUE HABBIKAMHU).

OrieHKa «OTIIMYHOY/ «3a9TCHO» BBICTABIISCTCS, €CIIA CPETHEe apu(PMETHISCKOE HAaXOAUTCS B MHTEPBAJIC
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, €CITU CpeHee apu(hMETHICCKOe 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 H MATEPUAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [TepeueHb OCHOBHOM M TOTIOJIHUTEILHOM JINTEPATYPhl, HEOOXOAMUMOM ISl OCBOSHUS JTUCITUTIITUHBI (MOTYIIS)

Ne
1/

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

KommuecTBo
IK3EMILIAPOB/3JIEKTP
OoHHBIIT agpec DbC

OcHOBHASl JJUTEPATYPA

Axmamue ®@. I'., I'miedanoB P. M., Maremarudeckoe MOJEIHPOBAHUE H

http://www.iprbooksh

1 |merompr ontumumsanuu, Kasanb: Ka3aHCKHI TOCYIapCTBEHHBIH apXUTEKTYPHO
-cTtpouTeNbHbIi yHUBepcuteT, D6C ACB, 2017 0p.ru/73309.html
Huszurouaosa A. P., Kopnouckas U. b., O0mias Teopusi CUCTEM U CUCTEMHBII http:/Avww.iprbooksh

2 |amamms, Cawmapa: [ToBomxCKMI roCyJ1apCTBEHHBIN YHUBEPCUTET OF') U /753'9 4 html
TeJIEKOMMYHUKaIMK ¥ uHGopMmaTtuku, 2017 ' '
CexiieroBa H. H., TyukoBa A. C., CuctemMHbIll aHaIU3 U NPUHIATHE PELICHUH, http://www.iprbooksh

3 |[Camapa: [ToBOJDKCKHI TOCYIapCTBEHHBIH YHHBEPCHUTET TEJICKOMMYHUKALUN U OF') /75 407 html
undopmatuku, 2017 ' '
Canmuua H. [O., HWmurammonnoe wmopaenupoanue, Tomck: Tomckuit http://www.iprbooksh

4 |rocynapcTBeHHBIN YHUBEPCUTET CHCTEM YIIPABICHUS U PAIMOIICKTPOHUKH, b OI.3 fu /70612 html
Konrenr, 2015 ' '
Yepusera C. H., [enucenko B. B., Kopo6osa JI. A., HMmurtanuonHoe http://www.iprbooksh

5 |momemupoBanme cucteM, BopoHexx: BOpPOHEKCKHI — TOCYAapCTBEHHBIH OF.) y /50630 html
VHUBEPCHUTET MHIKEHEPHBIX TexHouoruu, 2016 ' '
®omun B. I'., Nmuranmonnoe wmonenupoBanue, CapatoB: CapaTOBCKUi http:/Avww.iprbooksh

6 |rocymapctBeHHbI TexHmueckuii yHuBepcuter uMeHu FO.A. Tarapuna, DBC OF.) (/76 4.83 html
ACB, 2015 ' '

7 Kypasnea T. 1O., Tlpaktukym mo auciuminae «Mmuranuonnoe| http://www.iprbooksh
MoenupoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html
Kopo6osa U. JI., Apremos I'. B., [Ipunsitue pemieHuii B cucteMax, OCHOBaHHBIX http://www.iprbooksh

8 |ma 3Hammsax, TamboB: TaMOOBCKHiI TOCYHapCTBEHHBIH TEXHHYCCKHIA OF.) /6 4i66 html
yausepcutet, 96C ACB, 2012 ' '

9 IMussckuii C. A., Ipunstue pemenunii, Camapa: Camapckuii rocymapctennsiii | http://www.iprbooksh
apXHUTEKTYPHO-CTpOUTENbHbIH yHUBepcutet, ObC ACB, 2015 0p.ru/49894.html

10 l'anboBa T. B., CucreMHBIil aHaNnM3 B TeXHMKEe W TexHomorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuii rocyaapctBeHHblid yauBepceutet, DbC ACB, 2016 0p.ru/69943.html

JlonoJIHUTeIbHAS JTUTEPaTypa
Kazanckas O. B., IOu C. I'., AnscoBa O. K., Mozaenn 1 METOIBI ONITHMHU3AIIUH. http://www.iprbooksh

1 |IIpaktukym, HoBocubupck: HoBOCHOMpCKHI TOCYAapCTBEHHBIH TEXHUYECKHI OF.) ru/ 453'97 html
yausepcutet, 2012 ' '

9 Haunensin T. 5., Teopus cuctem u cucteMHblil aHanu3, Mocksa: EBpasuiickuii| http://www.iprbooksh
OTKPBITHIA HHCTUTYT, 2011 0p.ru/10867.html
HuszutnuaoBa A. P., HccnenoBanwe onepanvii ¥ METOIbl ONTHMU3AIUU, http:/Avww.iprbooksh

3 |Camapa: TTOBOMKCKHI TOCYJapCTBEHHBIA YHHUBEPCUTET TEICKOMMYHHUKAILIUHA U OF') fu /753;77 html
nadopmaTtuky, 2017 ' '

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

5 Pemmvun b. UW., MmwuranmonHoe MoJenupoBaHME W CHCTeMBI yrpasienus,| http://www.iprbooksh
Mocksa: Uudpa-Umkenepus, 2016 op.ru/51719.html
KOmun B. C., Meronndeckue ykazanusi U KOHTPOJIbHbIE 33JJaHUS 110 TUCIUILIMHE http://www.iprbooksh

1 |Teopus npunstus pemenuit, MockBa: MOCKOBCKHI TEXHHYCCKHIH YHHBEPCUTET ) ,

cBsi3M M nHopMatuku, 2014

op.ru/61765.html




OO6yuaromuecs u3 yncia nHBATHIOB 1 Jiull ¢ OB3 obecrednBaroTCs MeYaTHBIMU U (MITH ) DJIEKTPOHHBIMHU
o0pa3oBaTeNbHBIMH pecypcaMu B (popmax, alaiTHPOBAHHBIX K OTPAaHUYEHHUSIM UX 310POBbSI.

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

[Tepuoanueckue n3nanus CIIGIACY 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(OPMAIUH 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 JJIEKTPOHHAs
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-0MOIMOTeYHAas cucTeMa u3aarenbersa "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 TEXHOJOIMH, HCIHOJb3YEMBIX MpPU OCYIIECTBICHUU O00pa30BaTEIbHOIO
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 or
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
"Co¢rJlaitn Tpeitn": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

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

HaumeHnoBanue y4eOHBIX ayAUTOPUI U OMEIIEHUI
IUISL CAMOCTOSITEIIbHON pabOThI

OcHalieHHOCTh 000pYJI0BAaHUEM U TEXHUUECKUMHU
cpelcTBaMu OOyueHus

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),
JOCKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  melenn,

noaktoueHue K kommbeloTepHoit cetu CIIGIACY,
BbIX0J B UHTEpHET

07. KoMIbroTEpHBIN KJIacC

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

07. Y4eOHble aymIuTOpUU M CAMOCTOSATEIHHOU
paboThI

[Tomenienue JUTSt CaMOCTOSITETTLHOM paboTsI
(KOMITbIOTEPHBIN KJ1acc):

[MK-12 mT. (cucTeMHbI OJOK, MOHHUTOp, KJIaBHATYpA,
MBIIIIE)  C  YCTAHOBJICHHBIM  MYJIbTUMEIHIHBIM
obopymoBanueM (IIPOEKTOP, OKpaH, KOJOHKH) C
JIOCTYTIOM K ceTu «HTepHeT» 1 o0ecredeHrueM J0cTymna
B DIJIEKTPOHHYIO HWH(GOPMAIIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGI'ACY; ngocka MapkepHasi; KOMILJIEKT
yueOHoi Mebenu Ha 12 mocaoYHbIX MeCT.




07. VYuebGuble ayauropuu mans  nposeneHus|Komrexr MYJBTUMEAUHHOTO 000pyI0BaHUS
MPAKTUYECKUX 3aHSTUH, KypcoOBOTO|(TIepCOHATBHBII 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 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 HarnpaBI€HUIO TOATOTOBKU
27.04.01 Crangaptuzanus u Metposiorus (nmpukaz Munoopuaayku Poccun ot 11.08.2020 Ne 943).

IIporpammy cocraBuiI:
norieHT MAT, k.¢-Mm.H. Ypazaesa JLIO.

[Tporpamma oOCyxieHa 1 peKOMEHI0BaHa Ha 3aceqaHuu Kadeapsl MaTeMaTHKU
13.05.2021, npotokon Ne 8

3aBenyromnuii kadeapoit k.¢gp.M.H., noneHt, I'.B. SIkynuna

[Tporpamma ogo0peHa Ha 3aceaHuu Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
18.06.2021, nmpotokoit Ne 2.

IIpencenarens YMK k.T.H., noueHt A.H. [Tanun
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