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1. Heau u 321244 0CBOEHUS M CUUILIHHBI (MOIYJIA)
dbopmupoBaHKEe y OyIYIITUX MaruCTPOB CIIOCOOHOCTH OCYIIECTBIIATH KPUTHUCCKUN aHATH3 TIPOOJIEMHBIX
CUTyalluii HA OCHOBE CHUCTEMHOTO 110/IX0/1a, BEIPAOaThIBATh CTPATETHIO IeHCTBUIMA
(dopMHpOBaHHE CIIOCOOHOCTH K BBISBICHHUIO COCTABJISIOIIUX MPOOJIEMHON CUTYAIlMH U CBS3EH MEXIY

HHUMU;

OCBOEHHE METOJ0OB KPUTHUYECKOTO aHAJIM3a IPH HCCIEIOBAaHUU CHUCTEM U BbIOOpA METOJOB aHAIN3A,
aJIeKBAaTHBIX MPOOJIEMHON CUTYallUH;

MOJIy4YEeHHE HABBIKOB pa3padoTKK 1 000CHOBAHUE TUIaHa ACWCTBUI MO PEIICHUIO TPOOIEMHOM CUTYalHuu;

NOJy4eHHUE 3HAHUHW IO IPUMEHEHHIO CIOCO00B OOOCHOBaHMS pelIeHMs (MHIYKUMA, AEAYKLUs, 110
aHAJIOTHH) POOJIEMHOM CUTYallMH U3Y4EHHE TPUHIIUIIOB TEOPUU CHCTEM;

OBJIa/IEHUE CIIOCOOAMU KITaCCU(DUKALIUHN CUCTEM;

pa3BUTHE HABBIKOB CUCTEMHOI'O MOJCIIMPOBAHNS;

IO3HAHUE CIIOCOOOB MPUHATHSI PELLICHUH B CIIOKHBIX CUCTEMAX.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMs] IO AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIETeHUM I

Ko n HaumeHoBanue

Ko n nHaumenoBaunue

[Tnarupyemble pe3yiabTaThl O0yUEHUS 110

KOMIIETEHIINH WHUKATOpa TOCTHKEHUS JTUCIUILINHE, 00eCTIeYNBAIOIIUE IOCTHKEHUE
KOMIIETEHIINU IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1
VK-1 Cnocob6en|YK-1.1 OcyiecTBisieT MOUCK|3HAET
OCYIIECTBISATh KPUTUYECKHI|[MH()OPMAIIMOHHBIX PECypcoB (B|- MPHHIMIBI TOMCKA W  MaTeMaTHYeCKOi
aHaJIn3 poOJIEMHBIX [TOM yuciae B IUdpoBOi cpene),|00padOTKH TaHHBIX,
CUTyalui Ha ocHOBe|cOop 1 00paboTKy WHGOPMAIMH|IPUHIMIIEI ~ TEHEPAllMH  PENpe3eHTATHBHON
CHUCTEMHOTO MOJIX0/1a,|0 MPOOJIEMHON CUTYAIIUU BBIOOPOYHON COBOKYITHOCTH;
BbIpa0aThIBATh  CTPATETHIO - TEOPETHYECKHE OCHOBBI MaTeMaTHYECKOU
JIEWCTBUI 00pabOTKH TaHHBIX
ymeeT
- OCYILLECTBIISITh T€HEPALIUIO Perpe3eHTaTUBHON
BBIOOPKHU B COOTBETCTBHH C 33JaHUEM;
- 000CHOBBIBaTh HEOOXOIUMBIN 00bEM BEIOOPKH
JUTSL HCCIIEZIOBAHUS;
- TPOBOAUTH CTATUCTHYECKYIO 00pabOTKy
JAHHBIX IPOBOIMMOTO HCCIIEIOBAHUSI.
BJIaJieeT HABBIKAMH
- MaTreMaTHYeCKUMH METOJaMH 00paboTKH
JTAHHBIX
YK-1 CrnocobeH|YK-1.2  IIpoBoguT  OLIEHKY|3HaeT
OCYIIECTBIISTh KPUTUYECKHUM[MHQOPMAIIM O  TPOOJIIEMHOM |- TEOPETHYECKHE OCHOBBI TEOPUH MPOBEPKH
aHaIu3 NpoOJEMHBIX [CUTYalluM ~ Ha  COOTBETCTBUE|CTATUCTHUYECKUX TUIOTES;
CUTYaIHi Ha OCHOBE|TpeOOBaHUSAIM OOBEKTHUBHOCTU H|ymMeeT
CHCTEMHOT'0 M0/IX0/1a,| JOCTOBEPHOCTH - GopMyIHPOBATH CTATUCTUYECKUE TUIIOTE3BI;
BBIpa0aThIBaTh  CTPATETHIO - OCYHIIECTBJIATH  TPOLEAYPY  IPOBEPKH
necTBUi CTaTUCTHUYECKUX TUIOTES;

BJIaJie€T HABbIKAMHA
- nponeaypaMu  IIPOBEPKHU CTATUCTHYCCKUX
THUITOTE3




VK-1 Cnocooen|YK-1.3 OcyuiecTBisieT|3HaeT
OCYUIECTBJISATh KPUTHUECKUH | IEKOMITO3UIIUIO npoOJIEeMHO# |- CIOCOOBI JAEKOMITIO3MIIMKA CHCTEM (ammapar
aHajm3 MPOOJIEMHBIX |CUTYallMH KaK CHCTEMBI 3HAKOBBIX JUArpaMM | Ipoyee);
CUTYaLui Ha OCHOBE - MaTeMaTH4YeCKUE€  METOJbl  BBISBJICHUS
CHCTEMHOTO MOIX0/1a, 3aKOHOMEPHOCTEH  (DYHKIIMOHMPOBAHUS  H
BEIPA0aTHIBATh  CTPATETHIO Pa3BUTHS CUCTEM;
JIeHCTBUI - MaTeMaTHYECKHEC MOJCIH OITMCAHUS CHUCTEM
JUIi  MX aHauu3a W [POTHO3UPOBAHUSA
MOBEJICHUS, CTPATErMYE€CKOTO IJIAHUPOBAHUS;
yMmeeTr
- BBISBIATH CHCTEMOOOpasyronme (GakTopsl,
XapaKTEepPU3YIOIIUE CTPOSCHHUE U IIOBEIICHUE
CHCTEMBI,
BJIaJieeT HABbIKAMH
- crmoco0aMM  BBISBJIICHHS  COCTaBJISIOIIMX
pOOJIEMHOM CUTYAITUU U CBSA3CH MEXKy HUMH C
KCIIO0Ib30BAaHUEM MAaTEMaTUUYECKOro amnmnapara:
0aJIaHCOBBIX MOJICIICH,
MOJICICH CUCTEMHOM JUHAMHUKHU,
PErPEeCCHOHHBIX MOIeIeH
YK-1 Cnocob6en|YK-1.4 BrisBnser aneMeHT(bl) U|3HAET
OCYILIECTBIATh KPUTUUECKHI|CBSA3b(1), CO3JIAIOIIUE(- OCHOBHBIC MAaTeMaTUYECKHE MOICIH IS
aHam3 POOJIEMHBIX [[IPOOIEMHYIO CUTYAIIHIO BBISIBJICHUS JJIEMEHTOB M CBSI3€H B CHCTEMaXx,
CUTYyaIuit Ha OCHOBE CO3MAIOIIMX  MPOOJIEMHYIO  CUTYyallUI0  C
CHCTEMHOTO MOIX0/1a, MCII0JIb30BAaHUEM MaTEMAaTHYECKOTO anrapara:
BBIPa0aThIBATh  CTPATETHIO 0aJIaHCOBBIX MOJICIICH,
JIeicTBUI MOJICICH CUCTEMHOM JUHAMHUKHU,

PErpeCCUOHHBIX MOHeHeﬁ;

- MaTr€éMaTU4CCKHUC OCHOBBI
MOACIINPOBAHUA,

- OCHOBBEI MAaT€MaTUYCCKOTO MOACIUPOBAHUA C
HCIIOJIBb30BaAHUECM UMHUTAIIMOHHBIX MO)ICJ'ICI\/'I;

HUMUTaAIITMOHHOTI'O

ymeeT
- BBISIBIISITH DJIEMEHT(bI) U CBSI3b(H), CO3/IA0IINE
MpoOJIEMHYI0 ~ CHUTyallMl0O  C  ITOMOIIBIO

MMUTALMOHHOTO MOJIETTUPOBaHUS;

BJIaJieeT HABbIKAMH

- IpUeMaMy UIMUTAILIMOHHOT'O MOJICIUPOBAHUS;

- METOAAMU MaTeMaTU4YeCKOro aHaiau3a i
MHTEPIPETALMNA PE3YJIbTaTOB MMUTALMOHHOTO
MO/JIEJINPOBAHUSL.




VYK-1

Cnocob6en|YK-1.5 dopmynupyer 3amaqy
OCYUIIECTBJISATh KPUTHUECKUH |(11) TUTSt
aHan3
CUTyalui Ha
CHUCTEMHOT'O
BbIpabaThIBATh
NEUCTBUMN

POOJIEMHBIX |TPOOIEMHOM CUTYaITUN
OCHOBE
10/IX0/1a,
CTPATETHIO

pasperieHus

3HaeT
OCHOBHBIC MAaTe€MaTH4YCCKUEC MOACIN OJIA
OIIHCAHUSI CHCTEM;
- OCHOBHBbBIC
ONTUMU3AIHH;

- OCHOBHBIC MATEMAaTUYCCKUEC MOJCTIN MIPHUHATHA
pelieHHid W DKCIIEPTHOTO  OIICHUBAHWSI
CIICHApUEB PA3BUTHS;

- MaTeMaTHYeCKHUE OCHOBBI HMHTAIHOHHOTO
MO/JICIIUPOBAHHUSI CHCTEM;
yMmeet

- (opMaM30BBIBATH
dbopMynTupoBaTh eé
MIOCTaHOBKY;

- CTPOUTH UMUTALIMOHHYIO MO/JICIIb,

BJIajieeT HABBIKAMH

- cnoco0aMM MaTeMaTU4ecKol (opmanu3anuu
YCIIOBHS TIPEAMETHOM 3a/1a4H;

- MOAXOJaMU K BBIOOPY WM IOCTPOEHUIO
UMUTALMOHHOM MOJICIT CUCTEMBI

MaTEMATHYCCKUC METOAbI

yCcIOBUE 3aJaud U
MaTEMaTUYECKYIO

VYK-1

OCYIIIECTBIATh KPUTHICCKUH |MACHTU(DHUKAIIIIO
poOJIEMHBIX [BBIOOD crmocoba ux (ee) pereHus

aHaIu3
CUTyalui Ha OCHOBE
CHCTEMHOTO MOIX0/a,
BBIPA0aTHIBATh  CTPATETHIO
NEUCTBUI

Cnoco0en|YK-1.6

OcymiecTBasieT
3a1a4(m)

3HaeT

- CrocoObl HUJIEHTU(PHUKAUU MaTEMaTUYECKOU
3a/1a4H;

- crocoObl BhIOOpa MaTeMaTHUYeCKOro METOja
pelieHus;

ymeer

- OCYIIECTBIISTh uACHTU(DUKAIHIO
MaTeMaTUYeCcKOM  3ajaud  JJid  pelICHUs
MIPUKIIATHOM 3a1a4u;

- 00OCHOBBIBaTb BBIOOpP MaTEMaTHYECKOTO
METO/1a PEIICHUS ISl TPUKIIAHON 3a/1auu;
BJIaJleeT HABbIKAMU

- cmocobaMu  pemIeHuss  MaTeMaTHYecKou
3a1a4i, (POpMaIU3yIOIIeH MPUKIAIHYIO 3a/1a4y,
C TOMOUIbI0 BBIOPAHHBIX MaTEMaTHYECKUX
METOJI0B

3. Yka3anue MecTa AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHOM IPOrPaMMBbl

Jannas aucuuiuimHa (Moaynb) BkimModueHa B biok «Jucuumnuuel, moaymu» b1.0.01 ocHoBHOI
npodeccuoHanbHOM 0o0pa3zoBarenbHOM mporpammbl 23.04.02 HazemHble TpaHCIIOPTHO-TEXHOJOTHYECKUE
KOMIUIEKCHI U OTHOCHUTCSI K 00s13aTeIbHOM YacTH y4eOHOTO TIIaHa.

3HaHUE Kypca MaTeMaTHKHU B paMKax MporpamMMbl OakanaBpuara

Ne Kon n HauMeHoBaHnEe MHAMKATOpa
[Tocnenyromue qUCHUIIIUHBI
n/n JIOCTHKEHUS KOMITETEHLIUH
1 |UuTennekryaibHble MPOU3BOJICTBEHHBIE CUCTEMBI U KOMILIEKCHI




TEXHOJIOTHYCCKHUX MalIuH

KoncrpynpoBanre ¥  pacduer  Ha3eMHBIX

TPAHCIIOPTHO-

OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK

-6.1, OIIK-6.2,

OIIK-6.3, IIK-1.4,

MK-3.1, TIK-4.1, TK-4.2, TIK-4.3,
MIK-5.1, TIK-5.2, TK-5.3, TIK-5.4,
MK(D)-1.1, TK(D)-1.2, TK(I)-1.3,
TIK(ID)- 1.4, [IK(I))-1.5

3 MOI[GJ'II/IPOBaHI/Ie CHUCTCM MallluH

TIK-4.3, TIK(L))-1.1, TIK(L])-1.2, 1K
(I)-1.3, IK(ID)-1.4, IKAD-1.5

4 [Mammnbl 1 000pyIOBaHUE MPEANPUATHI CTPOHUHTYCTPUN

IIK-1.2, TIK-1.3, IIK-1.4, IIK-1.5,

I1K-1.6

5 |IIpoekTHBIII MEHEIHKMEHT

VK-2.1, VYK-2.2, VK-23, VK-24,

YK-2.5

6 |Texunuyeckoe perynupoBaHue

7 |Texnomornueckas 3p(HeKTUBHOCTH MaITUH

I1K-1.6

8 |VYmpaBnenue paboTOCIOCOOHOCTHIO TEXHUYECKUX CHCTEM

OIIK-3.1, OIIK-3.2, OIIK-3.3, IIK-
1.1, [IK-2.1, [IK-2.2, TIK-2.3, TIK- 2.4,
[1K-2.5, TIK-3.1, IIK-3.2, IIK- 3.3,

[1K-3.4, T1K-3.5

BBIITYCKHON KBaTH(PUKALMOHHON pabOoThI

BrinosiHeHUE, MOArOTOBKA K MPOLEAYPE 3alIMThl W 3aniuTa

VK-1.1, VK-1.2, VK-1.3, VK-1.4,
VYK-1.5, VYK-1.6, VYK-2.1, VYK-2.2,
VYK-2.3, VK-2.4, VK-2.5, VK-3.1,
VK-3.2, VYK-3.3, VK-34, VYK-41,
VK-4.2, VK-43, VK-44, VK-5.1,
VK-5.2, VYK-5.3, VK-6.1, VYK-6.2,
VK-6.3, OIIK-1.1, OIIK-1.2, OIIK-

1.3, OIIK-2.1,

OIIK-2.2, OIIK-2.3,

OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-

3.1, OIIK-3.2,

OIIK-3.3, OIIK-4.1,

OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-

4.5, OIIK-5.1,

OIIK-5.2, OIIK-5.3,

OIIK-6.1, OIK-6.2, OIK-6.3, TIK-
1.1, IK-1.2, TIK-1.3, TIK-1.4, TTK- 1.5,
MIK-1.6, TIK-2.1, TIK-2.2, TIK- 2.3,
MK-2.4, TIK-2.5, MK-3.1, IIK- 3.2,
IK-3.3, TIK-3.4, TIK-3.5, TIK- 4.1,
MK-4.2, TIK-4.3, TK-5.1, IIK- 5.2,
MK-5.3, TK-5.4, TIKAD-1.1, TK
(I)-1.2, TIK(D)-1.3, TIK(1D)-1.4, K

(I0)-1.5

4. O0bem IMCUMIVIMHBI (MOAYJIsI) B 3a4eTHBIX €JUHULAX C yYKa3aHHEeM KOJIUYeCTBa aKaJeMHYeCKHMX
4YacoB, BbIICJCHHBIX HAa KOHTAKTHYH paldoTy o0y4yalommuxcsi ¢ nmpemnojasarteneM (M0 BHIAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJILHYIO Pa00Ty 00y4Yarommxcst

Cemectp

N3 Hux yacsl Ha

Bun yueOHOU paboTh Beero MPaKTHYECKYIO
4acoB 1

NOATOTOBKY

KonrakTHas padorta 32 32
Jlextmmonnskie 3ausatus (JIek) 16 0 16
[paxTuueckue 3austus (Ip) 16 0 16

WNnas xouTakTHAas padoTa, B TOM Yucje:

KOHCYJIBTAIlMU 110 KypcOBOH paboTe (IpoeKTy),
KOHTposIbHBIM pabotam (PI'P)




KOHTaKTHas pa60Ta Ha aTTCCTallIo (c;[aqa 3a4cTa,

3adeTa ¢ OICHKOM; 3aIiTa KypCOBOUW pabOTHI
(mpoekTa); cnaya KOHTPONBHEIX pabot (PI'P))

KOHTaKTHas pa60Ta Ha aTTeCTaluio B CCCCHIO

(KOHCYNBTAIMSA IEePes 9K3aMEHOM U clja4ya SK3aMeHa)

Yacel HAa KOHTPOJIb 4 4
CamocrositeibHas padora (CP) 72 72
O0mas TPy10eMKOCTh THCIUILIMHBI (MOIYJIsT)
qacer:| 108 108
3a4YeTHbIE eTHHHIIBI: 3 3
5. Copep:xkaHue AUCUMILIMHBI (MOAYJIs1), CTPYKTYPMPOBAHHOe IO paszjejaMm (TeMaM) ¢ yKa3aHMeM
OTBEJE€HHOI0 HA HUX KOJMYECTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHbIX 3aHATHI
5.1. TemaTuveckuii 11aH TUCIUIUIMHBI (MOJTYJIS)
KonTakTHas pabota (110 yaeOHBIM
3aHSATHUSAM), Yac. Kon
HWHJUKATOP
3 113 JIp B a
Ne Pasznesnsl TUCIIUININHEBL % ACKTIHH CP cero, ITOCTHKCHU
> qac.
O W3 HUX Ha U3 HUX Ha W3 HUX Ha A
MPaKTH- MPaKTH- MPaKTH- KOMIICTCHIT
Bcero | yeckyto | Bcero | yeckywo | Bcero | yeckyro 5051
MOAro- MHOAro- MHOAro-
TOBKY TOBKY TOBKY
1. |l pa3men. MatemaTnueckue
MOJICIIH CUCTEM
VK-1.1,
OcCHOBHEBIE [IOJIOKEHUS VK-1.2,
11 |cucTemHoro aHanusa.| 4 8 5 12 o5 VK-1.3,
Maremaruueckue MOJENN VK-1.4,
CHCTEM VYK-1.6,
YK-1.5
2. |2 pa3gen. Meroasl
ONTUMU3ALNY B YIIPaBICHUU
CHCTEMaMU
VK-1.1,
MeTtone! ONTHMH3ALINH. VK-1.2,
X [IpuMeprl mOMCKa ONTUMAIIBHBIX 1| 2 5 12 16 YK-1.3,
PEKUMOB  (DYHKIIMOHUPOBAHHUS YK-1.4,
CHUCTEM VK-1.5,
VK-1.6
VYK-1.2,
MMuTallMOHHOE MOJEIHPOBAHUS VK-1.3,
20 MPOIIECCOB U1 IIOHCKa 1 2 2 16 20 VK-1.4,
ONITUMAJILHBIX PEKUMOB pabOTHI YK-1.5,
CUCTEMEI VK-1.1,
VK-1.6
3. |3 pa3znen. Maremaruueckue
METO/IbI IPUHSTHUS PEIICHHI
MHoOroKpHUTEepraIbHbIE METO B
3.1. lontumuzaiuu s npuHaTaa| 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 NmuTaninoHHOE MOJIETMPOBAHUE 1 2 10 12 YK-1.3,
JUISL IPUHSTHS PELLIEHUN YK-1.4,
YK-1.5,
YK-1.6
4. |4 paznen. Kontpons
YK-1.1,
YK-1.2,
YK-1.3,
4.1. |3auer 1 4 VK-1.4.
YK-1.5,
YK-1.6
5.1. Jlexuuu
Ne | HaumenoBanue paznena .
N HanMeHoBaHMe U KpaTKOe COAEP/KAHNUE JICKIUI
n/m Y TE€MBI JIEKIUI
OcCHOBHBIE MOJOKEHUS CUCTEMHOT'O aHAJIM3a U TEOPUH NIPUHATHS pEIICHUN
OcuoBHble n0710KeHusT |OCHOBHBIE IOHATHS CUCTEMHOTO aHAJIN3a
1 CUCTEMHOTO aHaiu3a. |[IpuMepbl CUCTEM B TEXHUKE U SKOHOMHKE
MaremaTuueckue MaremaTruueckoe MOAECIUPOBAHUE IIPU U3YUEHUU CUCTEM
MOJIEIIN CUCTEM Bunbl MaTeMaTHyeCcKuX MOAEIIEH CUCTEM
Hcnonb3oBanue TeOpUM NPUHATHS PELLIEHUN B CHCTEMHOM aHAJIA3E
banancoBsle Mozmenu B cuCTeMHOM aHanu3e. llpumeHeHue OallaHCOBOM
mozenu JIeoHTheBa
HcTopus co3nanus 0anaHCOBBIX MOJIENIEH.
Tabnuia MexxoTpaciieBoro 0ajgaHca v €€ CTPYKTypa.
OcHOBHbIE 0aTaHCOBBIE COOTHOILICHHMS.
OcCHOBHBIE TIOJIOKEHUS
TexHonmornyeckass MaTpUILA U €€ MPOYKTUBHOCTb.
1 CHCTEMHOTO afaiHsa. Marpuia noJHbIX 3aTpar.
Maremarnueckue
Mopnens JleonTseBa.
MOJIETN CUCTEM
OcCHOBHBIE THIIBI 33]]a4, PEIIAEMBIX C TOMOLIBI0 MOJIeNH JIeOHThEBA.
banancoBbie monmenu B cucTeMHOM aHanu3e. [lpumeneHue OanaHCcOBOM
Mozenu JIeoHTheBa ISl pelIeHUs IPAKTUYECKUX 3a/1a4.
Hcnons30BaHne KOMIBIOTEPHBIX TEXHOJIOTUN ITPU IPUMEHEHUH B CHCTEMHOM
aHasn3e 0aJaHCOBBIX MOJeIIeH
Mopenu cucTeMHON JUHAMUKH
Hctopus co3panust MOENIe CUCTEMHON THHAMUKH.
[IpuHIMIIBI CO3/1aHKs MOJAENEN CUCTEMHON TUHAMUKHU
OCHOBHBIE 3JIEMEHTHI MOJIENIN CUCTEMHOMN TUHAMUKH.
OCHOBHBIE MOJIOKEHUS oOpaTHbIE CBSI3U B MOJICTISIX CUCTEMHOM JTUHAMHUKHU
1 CHUCTEMHOTO aHalu3a. |lI3BecTHbIE MOJENM CHUCTEMHOW NWHAMHMKHU B Tpyaax doppectepa: MOIEIb
Maremaruyeckue NpEANpUATHS, MOJCIb rOpoaa, MOJICIb Pa3BUTHS ITUBUIIN3AIIAH.
MOJC/IN CUCTEM Cucremsl auddepeHnnaIbHbIX YpaBHEHUS NEPBOro MOPSAIKa C HaYaIbHBIMU
YCIOBUSMH KaKk OCHOBAa MAaTeMaTU4E€CKOTO IIPEICTABICHUS MOJCIIECH
CHUCTEMHOMN JUHAMHUKH.
[Tepexon k TUCKPETHOH popMe MOJIEIH.




[IporHo3upoBaHue CHEHApPUEB pPa3BUTHUS CHCTEMA OCHOBE MOJIEEH
CHUCTEMHOM TMHAMUKH.

CranuoHapHbIe(yCTaHOBUBIIINECS ) COCTOSTHHS.

JIuHeliHplE W HEIMHEWHBIE CHCTEMBI, 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 TTOJIOKCHUS
CHCTCMHOI'O aHaJInu3a.
Marematudeckue
MOJCIN CUCTEM

[locTpoeHne perpecCHMoHHBIX MOJAENEH JJI1 aHajdu3a U NPOrHO3UPOBAHUS B
CUCTEMHOM aHaJIN3e

[lonsTHe perpeccun

[TocTpoenue Mozenu perpecCuOHHON 3aBUCUMOCTH Ha OCHOBE BHIOOPOYHBIX
JAHHBIX

[TapHas 1 MHOXECTBEHHAs! pErPECCUU

OmnpeneneHue OLIGHOK MapaMeTpPOB BBIOOPOYHOrO YpaBHEHHUS JUHEHHOU
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
ONPEACICHHBIX TUIOB JJIs YIIPOLIEHHUS pACUETOB.

O160p (pakTOPOB B MOAEISAX MHOKECTBEHHOM JIMHEHHOM perpeccuu
[TocTpoeHne perpecCMOHHBIX MOJECINIEH I aHaji3a M MNPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJN3e

KomnproTepHble TEXHOJIOTMU JJISI MOCTPOEHUS M aHAIN3a PErpPEeCCHOHHBIX
MOJCIIEH.

MeToapl ONTUMH3ALIH.
ITpumeps! noucka
ONITHMAJIbHBIX PEXKUMOB
(GYHKIIMOHUPOBAHUS
CUCTEM

Matemaruueckue MOJEIM  TOCTPOEHUs  KpuTepueB  dpPexTUBHOCTU
¢byHKIIMOHUpOBaHMs cucTeM. Mertoasl ontumusauuu. [Ipumepsl moucka
ONTUMAJIBHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.

ITponiecc BbIOOpa KpuTepHs 3(P(PEKTHBHOCTH B KOHTEKCTE OCHOBHOW L€NH
HCCIIEIOBaHUS CUCTEMBI

TpeboBanus k kputeputo 3¢ppekTuBHOCTH

Matematnueckoe BeIpakeHHe Kputepus 3 (HEeKTUBHOCTH

IlocTaHoOBKa M aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONTHUMM3AL[MOHHBIX 3aJa4
[Tpumeps! 3a1a4 JIMHEHHOTO U HETMHEWHOTO MPOrpaMMUpPOBaHUsI(UMEETCs B
BUJy  ONTUMH3AIMM):3a7adya 00  ONTUMAJbHOM  MPOU3BOJCTBEHHOU
nporpamMMe, TpaHCIOPTHAsA 3ajaya, 3aj7ada O Ha3HAueHHsX, 3ajada JIpoOHO
-IMHEHHOr0 MPOrpaMMHUPOBAHMS, 3ajadya YIpaBJICHUsS 3aracaMu Ipu
JETEPMUHUPOBAHHOM CIIPOCE.

I'padmueckuit Meton pemieHUs 3agady JUHEHHOrO MPOrpaMMHUPOBAHMUSL.
ANTOpUTM CUMIUIEKC-METOAA.

Komnsrorepnas peanusanus peleHus 3a7a4u JIMHEWHOT O
IIPOrpaMMHUPOBAHHUSA U

aHAJIN3 TIOJIY4YEHHOTIO PELICHHUS.

MeTtoapl pelieHue 3a7ad HEIMHEWMHOIO NMpOrpaMMHpPOBAHHUS B CHCTEMHOM
aHaJIn3e.

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJOTHHM [UIsl MOMCKA ONTHUMAJIbHBIX
PEXUMOB (QYHKIMOHUPOBAHUS CHCTEM.




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

Meron Monte-Kapio.

Teopus OLEHOK.

[IporpammHoe obecrieueHne UMUTAIIMOHHOTO MOJICITUPOBAHUS.
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 Hecrannonapuslie pesxuMbl pabOThl UMUTALMOHHOW MOJICIN
ONITHMAITBHBIX PEKAMOB AHanu3 BBIXOIHBIX JaHHBIX M CPaBHEHHE albTEPHATHBHBIX BAPHAHTOB
pAGOTE CHCTEMBI pe3yJIbTaTOB UMUTALIMOHHON MOJIENH }
AHanu3 4yBCTBUTEIBHOCTH UMUTALIMOHHON MOJIEIH
Peanuzanus MMHUTAMOHHOIO MOJEIMPOBAHUS C MOMOUIbIO KOMIIBIOTEPHBIX
TEXHOJIOTH
[Tpumepbl pa3paOOTKM WMHUTALMOHHBIX MOJENEH Ui pemeHus 3anad
CHUCTEMHOI'0 aHAJIN3a U MIPUHSITHS PEILICHUN
Mopnens onpeneneHus NOTPEOHOCTEN Tropoja B KOJIMUYECTBE IOKAPHBIX
MalIvH
NMuTaliMoHHOE MOJEIMPOBAHUE TEXHOJIOIMYECKUX U  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 | meronapl ontuMu3anuy | MeToabl MHOTOKPUTEPHAIbHON ONTUMHU3ALIUY.
JUIS IpUHSATHS periennid |[[pyuMeHeHne MHOMOKPUTEPUAIBHBIX METOAOB ONTUMU3ALUN IS NIPUHATHS
peLIeHn
Hcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJOTMH [UIsl pealln3allid METOJOB
MHOTOKPHUTEPUAIbHON ONTUMHU3ALINN
MaremaTnueckue METObl IPUHATHSI pEILICHUN
OO61as xapakTepUCTHKa MATEMAaTUYECKUX METO/I0B IIPUHATHUS PELLIEHUI
OKCHepTHBIE METO/Ibl ¥ UX IPUMEHEHHE ITPU IPUHATUY PELLICHUN
Marematnueckoe 0OOCHOBAHME COIJIACOBAHHOCTH MHEHHUI 3KCIEPTOB,
IIPOBEPKAa  CTaTUCTHUYECKMX  TUIOTE3 A IPOBEPKH  3HAYMMOCTH
Maremaruyeckue K03 (uILIMEeHTa paHTOBOI KOppesiuun
3) METOABI NpUHATHA  |MeTo aHanu3a uepapxuii-o01acTe MPUMEHEHUS B CHCTEMHOM aHalINu3e Ipu
peLieHuin OPUHATUM  pEUIeHMH,  omucaHue  oOWero  ajaroputMa,  OIEHKa

COTIIACOBAaHHOCTHU IIOCTPOEHHOW HEPAPXUHU.

OHGHKa CHHCHApPHUEB pa3BUTUA CUCTCMBI ITPU MPHUHATHU pGHIeHI/Iﬁ C ITIOMOIIIBIO
JlepeBa peleHn i

KOMHB}OTepHBIe TEXHOJIOTUHU IJid paiu3allui MAaTEMAaTHYCCKUX MCETOJ0B
MIPUHSTUS PELIEHUN.

5.2. [IpakTyeckue 3aHATHS

HaumenoBanue pasaciia

Ne o
[/ | M TEMBI IPAKTHHECKHX HaumenoBanwue 1 conepkanre MpakKTHUECKUX 3aHSATUI
3aHATHHI
Matematndeckue MeToJbl 00pabOTKH JaHHBIX, MPOBEPKA CTATHCTUYCCKUX
TUIIOTE3
OCHOBHBIE TOJIOKEHUS o
[IpumeHneHne METOJOB MATEeMAaTHYECKOW CTAaTUCTHKH i 00paboTKa
CHCTEMHOTO aHAJIN3a. o
1 pe3yNbTAaTOB IKCIIEPUMEHTA WM HAOI0ICHHIA

Marematuyeckue
MOJEIU CUCTEM

Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH JIIs1 00paOOTKH TaHHBIX.
[TocTpoeHne sMnupryuecKoi GyHKIMU pacipeesieHHs.
['paduk smnupuyueckoil yHKIUU pacrpeaeeHusl.




OrnpeneneHne YUCIOBBIX XapaKTEePUCTUK BEIOOPKHU

[IpoBepka CTaTUCTUYECKUX THUIIOTE3 O 33JaHHOM BHJI€ PacCIpeIeNCHuUs.
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_II:I MEXKOTPaCICBOIO OanaHca

[Toctpoenne wmoxenu JleoHTheBa Ha OCHOBE 3aJaHHON  TaOJUIIBI
MeXoTpacieBoro dagaHca

OneHka IpoAYKTHUBHOCTH TEXHOJOTMYECKOW MaTPULIbI

Pemennie TUMOBBIX 3314 CTPATErMYECKOTO MIIAHUPOBAHUS

Hcnonp3oBaHue KOMIBIOTEPHBIX TEXHOJOTMH IIPU  PELIEHUH  3aJa4

CUCTCMHOI'O aHaJIin3a C IPUMCHCHHUEM 0aJaHCOBOMU MOACIN JleonTheBa

OCHOBHBIE ITOJIOKCHUS
CHCTCMHOI'O aHaJInu3a.
Marematudeckue
MOJCIN CUCTEM

[TocTpoeHune u aHanu3 MOJENENH CUCTEMHON JUHAMUKH

[TocTpoenue u aHanu3 Mojieael CUCTEMHON JUHAMUKH

Ucnons3oBanne Meropa Dilepa Npu pean3alldd MOJEJIEH CHUCTEMHOU
JTUHAMUKHU

[Touck cTaniMOHApHBIX COCTOSHHI

[locTpoeHue cleHapueB pa3BUTUA HCCIEAYEMBIX CHUCTEM C IOMOIIBIO
MOJIENIEN CUCTEMHOM JTUHAMUKHU

[IpumMeHneHne Mopenel CUCTEMHOM JAMHAMUKU JUIsl PELICHUE MPAKTHYECKUX
3alad B CBOEHM IpeIMETHON 00JaCTH HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTH.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaI13a.
MaremaTtudeckne
MOJIENIH CUCTEM

[TocTpoeHue perpecCUMOHHBIX MOJECNIECH NI aHajlv3a M MPOTHO3UPOBAHUS B
CHCTEMHOM aHaJIN3¢

[TocTpoenue Mojaenu mapHOM JIMHEMHON perpeccuu, MpoBEepKa 3HAYUMOCTU
YPaBHEHUS U apaMETPOB YPABHEHHUS

[IpoBepka ocHOBHBIX Tipeanockuiok MHK

Hcnosb30BaHne NOCTPOCHHON MOAEINH JIJI AaHAJIN3a CUCTEMBI.

[TocTpoeHue HETMHEHHBIX MOJACIICH.

Br16op nyumieit moaenu.

[IporHo3upoBaHue Ha OCHOBE BHIOPAHHOM MOJIETH.

MeToabl ONITUMU3ALINH.
IIpumepsl moncka
ONTUMAJIBHBIX PEKUMOB

MatemaTtuueckue MOJENIU MOCTPOCHUS KpUTEPUEB IPPEKTUBHOCTH CHUCTEM.
Metonel  ontumm3zanuu. Ilpumepsl MOMCKa ONTHMAIBHBIX PEXKHMOB
(YHKIIMOHUPOBAHMSI CUCTEM.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH U1 ONpEAENeHUS ONTHUMAaJIbHBIX
PEXKUMOB PabOTHI CUCTEM

YHKLUMOHUPOBAHUA  |}fcriomp30Bame KOMITBIOTEPHBIX TEXHOJOTHMH Ul IIOMCKA ONTUMAIbHBIX
chereM PEXUMOB (DYHKIIMOHMPOBAHMS CHCTEM IIPU PELICHWH IPAKTHYECKUX 3a71ad
CHCTEMHOTO aHaJN3a.
[TpuMephbl UMHUTAIMOHHOTO MOJIETUPOBAHUS
MMHUTanMOHHOE Peanuzanus OpUMEPOB HMMHTALMOHHOTO MOJEIMPOBAHUS C OMOIIBIO
MOJIETHPOBAHHUS IPOrpaMMHOT0 00ecriedeH s

MPOLIECCOB ISl OUCKA
ONITHMAJILHBIX PEKUMOB
paboThI CUCTEMBI

Pemienne mnpakTthueckux 3agad CUCTEMHOTO aHAIM3a C IPUMEHEHUEM
HMHUTAIIMOHHBIX MOJIENEH. Haxoxnenne ONTHMAaIbHBIX YCJIOBUU
(YHKITHOHUPOBAHHSI CUCTEMBI C TIOMOIII0 UMUTAIITHOHHOTO MOJICITUPOBAHHUS.

MHorokpuTepuaibHbIe
METO/]Ibl ONTUMH3ALUN
JUISL IPUHATHS peIIeHUH

MHOFOKpI/ITepI/IaJ'II)HI)Ie MECTO/JAbI OIITUMU3AIIUNU I TPUHATHUA peH_IeHI/Iﬁ
HpaKTI/I"ICCKOC IMPUMCHCHUC MCTOJO0B MHOT'OKPHUTCPUAJIBHBIC ONTHUMH3allUU
AT IPUHATUSA pemeHHﬁ.

Pemenue 3ala4 NPHUHATHA pCIJ_ICHI/Iﬁ C IIOMOIIBIO MHOT'OKPUTCPHUAIIBHBIX
MCTOOOB OINITUMHU3AIUHN C TPUMCHCHNUEM KOMIIBIOTECPHBIX TEXHOJIOTHi

Marematnueckue
METO/IbI IPUHATHUS

MareMatrrnueckre METObl PUHSATHS 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  CJIOXKHOM  Ccpele ¢ IMPUMEHEHHWEM  HMMHUTALMOHHOIO
MOJICIINPOBaHUE
NmutanvonHoe Penienne nmpakTu4eckux 3aJa4 CUCTEMHOIO aHAJIN3a:
6 MOJEIUPOBAHUE Il [IPUHATHE PEIIEHUH HA OCHOBE HMMUTAlMOHHOIO  MOJIEIMPOBAHMSA
IOPUHSTHS PEIIEHUH  |pacIpOCTPaHEHUs] HHHOBALIMMN:

IPUHATUE PELICHMHM Ha OCHOBE MMUTALMOHHOTO  MOJCIUPOBAHUS
pacnpoCTpaHEHUS 3arps3HEHUN;
IPUHATUE PELICHMHM Ha OCHOBE MMUTALMOHHOTO  MOJACIMPOBAHUSA

neMorpauuecKux MpoIeccoB.

5.3. CamocrosrenbHas paboTa o

OyJaroIuxCcst

Ne | HaumeHnoBaHnue pasuena N
ConeprkaHre caMOCTOSTEILHON paboThI
/1 IUCHUIIINHBI X TEMBI
OCHOBHBIE TOJIOKEHHUSI CUCTEMHOTO aHaJIN3a U TEOPUU MPHUHATHS PEIICHUMH,
MaTeMaTHYeCKHEe METOJbl 0OpabOTKH JaHHBIX, MPOBEPKA CTATHCTHYCCKHUX
TUIOTE3
N3yueHne OCHOBHBIX IOJIOKEHUS CUCTEMHOIO aHAM3a U TEOPUU MPUHATUSA
OCHOBHBIE TOI0KEHUST o
peLICHH,
CHUCTEMHOT0 aHaIn3a. o
1 CaMOCTOATEJIbHOE PEIICHUE MTPAKTUYECKUX 3aJaHUM,
Marematudeckue o
CBSI3aHHBIE C MATEMAaTHICCKUMHU METOJJaMH 00pa0OTKH JTaHHBIX U TIPOBEPKOMA
MOJICIIH CUCTEM o
CTaTUCTUYECKUX TUIOTE3, UCMOJb30BAHUE KOMIBIOTEPHBIX TEXHOJOTHM s
pELICHUS 3alaHUI.
WN3ydyeHuil DOpPUMEHEHUM KIACTEPHOIO aHaiau3a JJii  MHOIOMEpPHOM
TPYIIIUPOBKH.
banaHncoBble MOZIEIN B CHCTEMHOM aHAIIN3E
OcHoBHbIE noNokeHus |M3ydenne npuMeHeHus: 6aJlaHCOBBIX MOJIENIEH B CHCTEMHOM aHAIIN3€
1 cucTeMHOro aHanu3a. |CaMOCTOSATENbHOE BBINOJHEHUE MPAKTUYECKUX 3aJaHUd C TPUMEHEHUEM
MareMmarudeckue KOMIBIOTEPHBIX TEXHOJIOTHIA.
MOJIEJI CUCTEM N3ydyeHne OCHOBHBIX MPUHIMIIOB IOCTPOEHUSI MOJCIH PACIIUPSIOLICUCS
SKoHOMUKH Helimana
Mogenu cucteMHON TUHAMHUKH B CUCTEMHOM aHaJIN3€e
N3ydenune TeopeTHYecKoro marepuana
CaMoCTOSITeTbHOE BBIMOJHEHNWE MPAKTUUECKUX 3alaHUi ¢ TMPUMEHEHHEM
KOMITBIOTEPHBIX TEXHOJIOTUI
OCHOBHBIE TOJI0KEHUSI .
N3ydyenne mnpuMEHEHUsT MOJEJNEH CHUCTEMHOIO aHaliu3a B Pa3IMYHBIX
CHUCTEMHOTO aHaJIH3a. N
1 00J1aCTAX 3HAHUH.
Maremarudeckue o
MOJIENH CHCTEM Mogenu cUCTeMHON TUHAMUKH TPU OMTUCAHUU (DU3UIECKUX TIPOIIECCOB.
Mopnenu CHCTEeMHOH IWHAMUKA B OKOHOMHKE W JeMorpaduu, MOJAETb
Camyanbcona-Xukca.
Bo3MoxHOCTH MaTeMaTHYeCKUX MAaKETOB U OHJIAWH Cpea JUIsl IOCTPOCHUS U
aHajan3a MOJeJIEN CUCTEMHON TUHAMUKMU.
ITocTpoeHne perpecCHOHHBIX MOJENEH JUIsl aHalau3a U MPOTHO3UPOBAHMS B
CHCTEMHOM aHaJIn3€, TPOTHO3UPOBAHUE HA OCHOBE BPEMEHHBIX PAJIOB
OCHOBHBIE TIONOKEHUA | [3yueHne TeOPETHIECKOrO MaTEpHAa
1 | CHCTCMHOTO aHAM3A. |CaMoCTOATENBHOE BBIMOJIHEHUE MPAKTUYECKUX 3aJaHUil ¢ TPUMEHEHHEM

Marematnueckue
MOJIEIN CUCTEM

KOMITBIOTCPHBIX TEXHOJIOT Uit
HSyquHe IMPOTrHO3UPOBAHNA HA OCHOBEC BPECMCHHBIX PAJ0OB IIYTEM BBIACIICHUA
KOMITOHCHTOB BPCMCHHOT'O ps/ia U CUHTE3a MOACITIN YPOBHHA




BPEMEHHOTO A
[Toctpoenne moaenu Ko66a-/lyrnaca.

MeTopl ONTUMU3ALMH.
IIpumepsl moucka
ONITHMAJIbHBIX PEXUMOB

Matematuueckue MOJETU MOCTPOCHUS KpUTEepUEB 3P(HEKTUBHOCTH CHUCTEM.
Metoapl  ontummzanuu. I[lpumepbl MOMCKa ONTHMAJIbHBIX PEXHMOB
(GYHKIIMOHUPOBAHUSI CUCTEM.

N3ydyeHne OCHOBHBIX THIIOB 3ajady OINTHUMU3ALMU, HCIONb3YEMbIX MJIs
MOJIY4YEHHUSI ONITUMAIbHBIX PEXUMOB (PYHKIIMOHUPOBAHUS CUCTEM.

(bYHKIIMOHUPOBAHUS .
CHCTEM Broinonnenue 3amaHuil Ui MOJy4YeHUSA ONTUMAJIbHBIX  PEKHUMOB

(GYHKIIMOHUPOBAHUS ~ CHUCTEM  C  HCIIOJIb30BAHHEM  KOMITBIOTEPHBIX
TEXHOJIOTHH.
NmuTainoHHOE MOJIETUPOBAHUE CUCTEM

NmuranmmonHoe
N3yuenune TeopeTuueckux OCHOB UMHUTALIMOHHOTO MOJIETUPOBAHUS CUCTEM

MOJIETTUPOBAHUS

IPOIIECCOB IS TOUCKA
ONITUMAITLHBIX PEXKUMOB
paboThI CUCTEMBI

Brmonnenue SaﬂaHI/Iﬁ o pcajm3allvui HUMHUTAOIUOHHOI'0O MOACIHUPOBAHHA C
IIOMOIIBKO  IIPOrpaMMHOI0 06CCH€‘-ICHI/ISI, HaxXoXJCHUEC  OIITHMaJIbHBIX
YCJIOBI/Iﬁ (bYHKHI/IOHI/IpOBaHI/IH CUCTEMBI C IIOMOIIBKO HWMHTALIHMOHHOI'O

MHoOrokpurepragbHbIe
METOJIbl ONTUMHU3ALUU
JUISl IPUHSATHUS PELLICHAN

MOJIEJINPOBAHMUSL.
MHOrokpuTepraibHble METO/IbI ONITUMU3ALINN AJI HPUHSTHS PEILICHUN

Nzyuenue TEOPETUYECKOTO marepuana o PUMEHEHHUIO
MHOTOKPUTEPUAIbHBIX METOJOB ONTHUMM3ALUMU Il HPUHATHS PELICHUH,
CaMOCTOSITENIHOE BBINOJIHEHHE 3aJJaHu’ o IPUMEHEHUIO
MHOTOKPUTEPUAIbHBIX ~METOAOB IMPUHATUS PpEIIeHUH [ pelleHus
IPAaKTUYECKUX  3aJjad  CHUCTEMHOI0  aHaluM3a C  UCIHOJIb30BaHUEM

KOMITBIOTCPHBIX TEXHOJIOTHH.

Maremarudeckue MCTOJbI IIPUHATHUSA peH_IeHI/II‘/‘I
H3y‘~I€HI/I€ TCOPCTUYCCKOTIO MarcpHraia 1Mmo HNpUMCHCHUIO MAaTCMATHYCCKUX

MaremaTnueckue .
METO/0B IIPUHATHSI PELLICHUH.
METO/bI IPUHSTUS
. CamocrosiTenbHas padoTa 10 KOMIBIOTEPHOMY PEILIEHUIO 3a/1a4 Ha IPUHSTHE
eIIeHu I 9
p peleHuii ¢ UCIIOJIb30BAaHUEM MAaTEeMaTUYeCKMX METOAO0B HPUHATHS
peuieHui.
ViMuTaninoHHOE MOJISNIMPOBAHUE [T IPUHSATHS PEIICHIHA
N3yuenne TeopeTHueckoro mMarepuaga o0 MCIOIb30BaHUMM MMUTAIIMOHHOTO
NmurtannonHoe

MOJIEJINPOBAaHUE IS
NPUHATHS peIIeHUH

MOACIIMPOBAHUS TJIS IPUHATHA pemeHI/Iﬁ.
CaMocrosTenpHas pa60Ta 110 BBIIIOJIHCHHUIO 3aﬂaHHﬁ, CBA3aHHLIX C PCIICHUC
3aaa4 110 MPUHATUIO pGIHCHI/Iﬁ C IPUMCHCHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHA.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIHLHOM Pa00ThI 00y4AOIIMXCH 110 JUCHHUIIMHE (MOLYJII0)

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 IMPOIYCK OJHOro (TeM 0Oosiee, HECKONBKHX) 3aHATUH MOXET OCIO0KHUTH
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 KeHCoB M TECTOB, peau3allii TPYNIOBBIX TPEHUHIOB, MPOOJIEMHBIX JUCKYCCHM U ApYyrux ¢(opwm,
npeaycMorpeHHsix PITI.

[Tpuctynas kK U3y4yeHHIO TUCLMIUIMHBI, HEOOXOAUMO B IEPBYIO OYepe/lb 03HAKOMUTHCS CO/AEPIKaHUEM
PIIJl, a Taxke METOAUYECKMMHU YKA3aHHUSIMHU IO OpPraHU3alMM CAMOCTOSITEIBHOM pabOThl U MOATOTOBKU K
IIPAKTUYECKUM 3aHATHUSIM.

[Ipy moAroToBKE K HMPAKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSATEIbHOW padOThl MO HM3YyYEHHUIO
JUCLUIUIMHBI 00y4YaroImuMcsi HE0OX0JUMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATHUM MaTepUal U JOINOJIHUTH €ro C y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOM TeMe JINTEPaTyphl;

IIPU  CaMOCTOATEJIBHOM  H3y4YEHUU
pekomenoBanuble B PI1J[ ncrounukuy;

MOJIFOTOBUTHCS K IPOBEPOYHON paboTe, IPETyCMOTPEHHOIN B KOHTPOJIbHBIX TOUKAX;

IOATOTOBUTBCS K IPOMEKYTOYHON aTTECTALIUN.

TGOpeTI/I‘IGCKOI\/JI TCMBI cIc1aTh KOHCIICKT, HCIIOJIB3YyA

7. OueHo4Hble MaTepUAaJbl AJsl NMPOBeJeHUs] TEKYLIero KOHTPOJISI yCIeBAeMOCTH M NPOMeKYTOYHOM
arrecTauvy 00y4armMXCcs N0 JMCUUILINHE (MOLYJII0)
7.1. IlepeyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TaIloOB UX (HOPMUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIINHBI

Konx u HaumeHOBaHUE
Ne KonTponupyembie paziensbl AUCIUITTUHBI . 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-
ONTHMAJFHBIX PEKUMOB (YHKITHOHUPOBAHHSI 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 MHOTOKpHUTEpUATBHBIE METOIBI ONITUMH3AITUN 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 ec
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 KOMIIETEHIMH B MPOLIECCEe OCBOEHUS AUCIUITIINHBI
Jnis mpoBepku cOPMHUPOBAHHOCTU MHIUKATOPA AocTkeHus komnerenimn YK-1.1, YK-1.2, VK-




1.3, YK-1.4, YK-1.5, YK-1.6, LK(Y)-2.1, HK(Y)-2.2, HK(V)-2.3, HK(Y)-2.4, HK(Y)-2.5, HK(Y)-2.6.
TunoBble KOHTPOJIbHBIE 3a/1aHUS
3amayva 1
Haiitn nmanHble AJia 3a7a4d MO CBOEH MPEAMETHON O0O0JacCTH, OCYIIECTBUTh HMX CHCTEMaTHYECKYIO
00paboTKy, BEITIOJTHUTH MPOTHO3 HA OCHOBE MOCTPOCHHONW MAaTEMATHYECKON MOJIeNN
3amaua 2
CdopmynupoBaTh MaTEeMaTHYECKYI  3a/Jady ONTUMHU3ALWU JUIsl TOBBIIIEHUS S()PEeKTUBHOCTH
TEXHOJIOTHYECKOI0 Ipolecca B cBoel npeaMeTHon obnacTu. PemuTs 3a1a4y onTuMU3alui,
CeNaTh BBIBOJBI 00 ONMTHMAILHOM PeXUME (QYHKIIMOHUPOBAHUS CHCTEMBI
Tect 1
. COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB, 00Pa3yIOIUX [IETOCTHOCTD UM €TUHCTBO
. MOJIETIh
. OpraHHU3aIHs
. CUCTeMa
. COCTOSTHUE
. lnHamMuueckoe U3MEHEHHE CUCTEMbI BO BPEMEHU
. GyHKIHA
. TIporpecc
. TIpo1IecC
. (hakTop
. HecBomMMOCTh CBOWCTB CHCTEMBI K CYMME CBOMCTB €€ KOMITOHEHTOB
. BBEHTYaJIbHOCTh
. DMEPJHKCHTHOCTH
. DHTPOMHS
. OKCTPATTOJISIIIHSI
. [Iporiecc HEMPEPHIBHOTO PAa3BUTHS CHCTEM BO BPEMEHU
. TNAJICKTHKA
. TIporpecc
. IMHAMHKA
. GYHKIITUOHUPOBAHHE
5. CnocoOHOCTh CHCTEMBI 3aMMCTBOBATH HEOOXOJHMMBIE pPECypChl W3 BHENIHCH cpeabl |
MIPOTUBOACHCTBOBATH TEHICHIIUH Pa3pyIICHUS
a. aJjanTarys
0. HeraTuBHas SHTPOIHUS
B. TOMEOCTa3
T. SMEPHKEHTHOCTh
6. LleneHanpaBiIeHHBIH UTEPAIMOHHBIA MPOIECC TOMYYCHUS CEPUU CHUCTEMHBIX Y(P(EKTOB C IEIbIO
ONTUMHU3AINY TTPUKIIATHON LIETH B paMKax 3a/JIaHHbIX OTpaHUYEHUI
a. cUCTeMHBIN 3 PexT
0. CTPYKTypHas ONTHMH3AIUS
B. DQHTPOITHS
T. Iporpecc
7. CucreMa MOXKET JOCTUTHYTh TPeOyeMOTro KOHEYHOTO COCTOSHUS, HE 3aBUCAIIETO OT BPEMEHHU U
OTIPECTAEMOr0 UCKIIOYUTENFHO COOCTBEHHBIMH XapAKTEPUCTUKAMU CHCTEMBbI TIPHU PA3UYHBIX HAYaTbHBIX
YCIIOBUSAX M PA3TMIHBIMH ITYTSIMHU
a. SKBU(UHAITBHOCTh
0. SMEpHKEHTHOCTh
B. DQHTPOIIHSA
T. SBOJTFOITHUS
8. Meromonorusi pemieHus: mpobOjIeM, OCHOBaHHAS HAa CTPYKTYpHU3AlUU CHCTEM M KOJHMYECTBEHHOM
CpPaBHCHUH AbTCPHATHB
a. CUCTEMHBII aHaIH3
0. MOJIeTMPOBaHKE
B. IPOTHO3UPOBAHHE

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

9. XapakTepucTHka, oTpaxaromas kadecTBo (3 PeKTUBHOCTD ) CUCTEMBI WJIH 1I€JIEBYIO HANIPABIEHHOCTh
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 mbicnuMbie 00BEKTHI HEKOTOPOTO HCTOYHUKA HAOIIOIEHUN

HA3bIBAIOTCS:

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

3. Eciu kaxJplii 0ObEKT IeHEepajJbHOM COBOKYIIHOCTH UMEET OJMHAKOBYIO BEPOSATHOCTH 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
AJIEMEHTOB, BBIOPAHHBIX HECIIY4aiiHO;B) OO0JbIIAsi COBOKYITHOCTh AJIEMEHTOB, JIJIsl KOTOPOH OLIEHUBAIOTCS

XapaKTEPUCTHUKHU.

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

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

6. Bribopka, mpu KOTOpoW OTOOpaHHBI OOBEKT BO3BpAIIAeTCS B TEHEPAIbHYIO COBOKYITHOCTD,
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
Haynauy u3BnekaT 150 mapoB. O0beM BEIOOPKU COCTABIISET ... IAPOB.

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 mapoB. O0beM reHepanbHONW COBOKYITHOCTH COCTABIISET ... IIAPOB.

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

9. Kak Ha3bIBaeTCs YNCIEHHOE 3HAaYCHUE IPU3HAKA:

a) 00beMOM BBIOOPKH; 0) reHEepaTbHOM COBOKYITHOCTHIO; B) BAPUAHTOM; I') CPETHUM 3HAUYCHUEM

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

Ha3bIBaeTCS:

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

Kitrou

12345678 910

OBr a a a rs a

OCTaJIbHbIE TECTHI Ha CaliTe AUCLUILINHBI



7.3. Cucrema OLIEHUBaHHS PE3yJbTaTOB OOyUEHHS MO MUCHMIUIMHE (MOIYJIO) NMPH MPOBEICHUU TEKYILIETO

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 HUCIIOJIb30BAHUE HAYYHOU TEPMUHOJIOTUH, CUCTEMAaTHYECKU I'PAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

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

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPUSIX, KOHLICTILUAX U HAIPABICHUSX AUCLUUIUIMHBI 1
JlaBaTb UM KPUTUYECKYIO OLICHKY, UCIIOJIb3Ysl HAY4YHbIE JOCTUKEHHUS IPYTUX
JUCLUILINH

HaBbIKH:

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

- BJIaJIeeT HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOXKHBIE IPOOIEMBI 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 HCIIOIF30BATh B TOCTAHOBKE HAYYHBIX U MPAKTUUECKUX 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;

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

YMEHUS:

- YM€EeT OPUEHTUPOBATLCS B OCHOBHBIX TEOPUAX, KOHILICTIIUAX U HAIIPABICHUAX
JUCLHUIIIMHBIL 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
MOCTAHOBKE U PELICHUH Hay4YHbIX U IPO(EeCCHOHATIbHBIX 3a4a4

HaBBIKU:

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

- CpelHUi ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHUH BBIOMpPAET CTAHJAPTHYIO METOIUKY BBIITOJIHEHUS 3aJaHUI;

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




OrneHKa 3HAHUA:

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

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOK pabodeil mporpaMmMoi;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
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;

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

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

- paboTa 1noj pyKoBOJCTBOM IIpernoaBaTelis Ha MPaKTUYECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

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

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJICTBOPUTEIBHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

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

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJM4ue TpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

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

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teoperudeckue BOMNPOCHI M MPAKTUYECKHE 3aJaHMs JUIsl NMPOBEJCHUS MPOMEXKYTOUHOW aTTecTallu
oOyuaromuxcsi, He0OOXOAUMBIE ISl OLIEHKH 3HAHWW, YMEHMH M HaBBIKOB U (MJIM) OMbITa MpodeccHoHaTbHOM
NESTeNbHOCTH, XapaKTepU3YIOIIUX d3Tanbl  (HOPMUPOBAHMS  KOMIIETEHLHMH B  IpOLECCE  OCBOEHHS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernyeckue BONPOCHI AJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCTalluy 00yJarouXcs

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

[TocTpoeHre W uUCHOIB30BaHME OaJaHCOBBIX MOJENEH MJis OMNMCAHUS B3aUMOCBSI3€H B CIOMHBIX
CHUCTEMAX

Mopenu cHCTEMHON JUHAMUKH U UX IPUMEHEHUE

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

ITocTpoeHue Mozeel CUCTEMHON JUHAMUKH, IIPUMEPBI PELICHUS ¢ UX IIOMOIIBIO ITPUKIIAIHBIX 3a/1a4

MMuATaIMOHHBIE METOJIBI IJI1 MOAEIIMPOBAHNUS ITOBEJCHUS CUCTEM

Byl MMUTaLIOHHOTO 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




YpaBHEHUM.

YuciioBble XapaKTEePUCTUKU BEIOOPOYHON COBOKYITHOCTH.

TpeOGoBaHMsI K OLIEHKAM B MATEMAaTHUECKON CTaTUCTHUKE.

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

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

BrIsiBieHHE CTATUCTUUECKUX 3aBUCUMOCTEN MEX1y MPU3HAKOM U (haKTOpaMHU.

ITocTpoeHne MO pErpecCcum.

OneHKa KayecTBa ypaBHEHUS PErPECCUU, IPOBEPKA 3HAYMMOCTH YPaBHEHHUSI.

IIpoBepka npennocsiok MHK mig monxenu mapHOM JIMHEHHOM pErpeccHd I ONpEleICHUs
aJICKBAaTHOCTHU

MOJICIIN.

[TpumeHeHre HEMMHEWHON 0AHO(DAKTOPHON perpeccuu AJisi NPUOIMKEHHOTO MUCAHUS YMIUPUYECKUX

3aBUCUMOCTEN B CTPOUTEIILCTBE

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

NpU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

Pemenue 3anaun o BiusiHUM (PAKTOPOB HA PE3yIbTAT C MOMOIIBIO PETPECCUOHHON MOJIETH.

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

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

[locTpoeHne MaremMaTH4eCKUX MOJENECH Il PEIIeHHUs NPUKIAAHBIX ONTUMHU3ALMOHHBIX 3a1ad B
CHUCTEMHOM aHaJIN3e

3aa4y JUHEHHOrO IPOrpaMMUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuii MeToj perieHus 3a1a4 JMHEHHOTO IPOrpaMMUPOBAaHMUSL.

AHanu3 rpau4ecKoro peleHus Ha YyBCTBUTEIBbHOCTb.

Cummekc-MeTo/| peleHus 3a1a4 JIMHEHHOT0 IPOrpaMMHUPOBaHUSL.

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IPOTPAaMMHBIX CPEACTB I PEIIEHUs 3a4ad  JUHEHHOro
MIPOrpaMMHUPOBAHUSL.

TpancnoprHas 3a1a4a ¥ 3aJja4a O Ha3HAYCHUAX B CTPOUTEIILCTBE.

3a1a4i MHOTOKpUTEPUATIbHONW ONTUMHU3ALNH

MareMaTnyeckue METOABI MOAACPKKHU IIPUHATHUS PELIEHUN

7.4.2. IlpakTrueckue 3ajaHus 1715 IPOBEACHUSI TPOMEXYTOUHOMN aTTecTaluy 00yJarommxcs
[Toctpoenue 6anancoBoit Mojienu JIeoHTheBa, TPOrHO3UPOBAHKE C IIOMOLIBIO TOCTPOEHHON MOJIENTN
AHalau3 W TPOTHO3 COCTOSHUSL CHUCTEMBI C IOMOILNBIO MOJIEIM CUCTEMHONW JIUHAMHUKH, IMPOTHO3
9KOJIOTMUECKOM CUTyalluH
MaremaTtnueckast 00padOTKa JaHHBIX, IOCTPOCHUE MOJEIIN PErPECCUH, AHAIHU3 TIOCTPOSHHON MOJEIN
AHanu3 ¥ NPOrHO3UPOBAHUE COCTOSIHMS CHCTEMBI HA OCHOBE BPEMEHHBIX PS/I0B
HMmuTanmoHHOE MOJEINPOBaHNE (PU3UUECKOIO MIIM TEXHOJIOIMUYECKOTrOo Impolecca
Pemenue 3a1aun onTUMHU3aMY AJ1s1 TOBBIIIEHUS 3 (EKTUBHOCTH TEXHOJIOTHYECKOTO Mpoliecca
3anava NpUHATHS PELIeHUH Il pelIeHus MpooieMbl B TPOPEeCcCCUOHANBHOMN AeSITeIbHOCTH
MHorokputepHraibHasi ONTUMHU3AIMS [T IPUHATHUS peIIeHHs B TPO(eCCHOHATBHON AeATEIbHOCTH

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThI (poeKTa) (MIPH HATUYNHN)
KypcoBas pabota (mpoekT) He TpeayCMOTPEeHa YICOHBIM IIJIAHOM.



7.5. Metoauyeckue MaTtepuabl, ONPEEISIONUME IPOLEypbl OLIEHUBAaHUSI 3HAHUM, YMEHUHN, HABBIKOB U (UJIN)
OIbITa IPO(PECCUOHATBHOMN 1EATENBHOCTH, XapaKTepU3YIOILUeE 3Tabl POPMUPOBAHUS KOMIIETEHIIUN

ITpouenypa mnpoBeAcHMs NPOMEXYTOYHOW aTTECTAllMM M TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH
pErIaMeHTUPYETCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIOIINM MOPAIOK OpraHU3aluy U IPOBEICHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallMy 00yYaroIuxcs.

[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.

Onucanue mnoKas3aTrened W KPUTEPUEB OLEHUBAHMSA KOMIETEHLMH Ha paslM4yHbIX JTamax Mx
(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 HAyYHBIX

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, KOHLENIMAX M HANpaBJICHUSAX IUCLUUIUIMHBI U JaBaTh UM
KPUTHUYECKYIO OIICHKY,

UCIIOJIb3Ysl HAY4HbIE JOCTHXKEHUS IPYTUX TUCLUILIMH;

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

IPYIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl UCIIOJHEHUS 3aJaHHii;

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 AUCIUIIINHE;

HEYMEHHE UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIn4YMe TpyOBIX OINOOK;

HU3KNH YPOBEHb KYJIbTYPbI UCIIOJIHEHUS 3aJaHUM;

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

[IIxana oueHnBaHUA

KonngecTBo mMpaBUIbHBIX

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
«BBICOKHUI.
KomnereHniimmn

chopMUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHbIE,
BCECTOPOHHHUE. Y MEHHUS

c(OpMHPOBAHBI 3HAaHUU. YMEHUs HOCSIT YCIELHO PUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEIIEHUIO TUMIOBBIX | TBOPYECKHUX 3aJlaHUM.
JleMoHCTpUpYyeTCs 3a/1aHUM. JemoHcTpupyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcs BBICOKMH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITENIbHOCTH,
MIPAKTUYECKOTO YpOBEHb BBICOKAsl aJallTUBHOCTD
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 IPOrPAMMHOTO
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 IIPOLIECCOB U SIBJICHUI,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBA3b | paMKax 00CY»KIaeMbIX
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
TEHJCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIIbHBIE U MoclieZIoBaTeIbHbIE,
KOHKpPETHbIE, Oe3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 5K3aMCHATOpaA.




[Tpu BEIMOTHEHUA OO6yuarommiics OO6yuaromuiicst OO0yuarommuiicst
MPaKTUYECKOTO BBITIOJIHUIT BBITIOJIHUII MPaBUJILHO BBIMOTHUII
3aJaHus OuneTa MPAaKTHYECKOE MPAaKTHYECKOE MPAaKTHYECKOE 3aJaHUE
oOyuaromuiics 3a/laHue ounera ¢ 3a/laHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIBIINMHU OTJINYHbIE YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomme | ydebHOro marepuana.
[IpaxkTrueckue OLINOKH B yMeHus B paMKkax | Pemaer npeioxeHnHbie
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO PaKTUYECKHE 3aJaHUS
BBITIOJTHCHBI U PEIICHUH y4eOHOTro MaTepuania. 0e3 omuboK
YMCHHA OOyuaromuiics He MPAKTUYECKUX [IpennoxeHnHbie OTtBeTui 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
BOITPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHenuit IIpumensier
METOAUKY 3aTPyAHEHHS 110 BBIOMpAET TEOPETUYECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHUSI 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nomyckaer ommu6ox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylIaloIye JOTHKY | Tpu BeimoiaHeHuu | Jlomyckaer ommOku 3a/1aHUi.
pelieHus 3aay. 3aJlaHUi, HAPYILIEHUS | TIPU BHITIOJHEHUHN CamocTtosiTeTbHO
Jlenaet HEKOPPEKTHbBIE| JIOTMKU PELICHUS 3a/1aHUil, HEe aHAIU3UPYET
BBIBOJIBI. 3a/ay. HapylIaIne pe3yibTaThI
BIIAJICHUE He moxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamoTtHO
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.

OneHka 1O JUCHMIUIMHE 3aBHCUT OT YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIUIEHHBIX 3a
JTVCIUTUIMHOW, W TIPEJCTaBIsIeT CO00H cpenHee apru(MeTHIecKoe OT BHICTABICHHBIX OIEHOK MO OTACIHHBIM
pe3yabTataM 00y4eHus (3HaHUs, YMEHHUS, BIaICHHE HAaBbIKAMHU ).

O1eHKa «OTIIMYHOY»/ «3a4TEHOY BBICTABIISIETCS, €CITH CpeHee apu(hMETHUECKOE HAXOAUTCSl B MHTEpBAJe
ot 4,5 o 5,0.

O1eHKa «XOPOIIOY»/«3a4TEHO» BBICTABIISIETCS, €CIIH CpeIHee apu(hMeTHIecKoe HaXOIUTCS B HHTEpBAIS
oT 3,5 no 4,4.

OreHKa «yI0BJIETBOPUTEIBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIH CpelHEe apU(PMETHIECKOE HAXOJUTCS B
uHTEpBajue ot 2,5 1o 3,4.

OrneHKa «HEYTOBIECTBOPUTEIHHO)»/ «HE 3a4T€HO» BBICTABISACTCS, €CIH CpeaHee apu(METHUECKOe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TEXHUYECKOE oO0ecneuyeHue JUCIUIIIMHBI (MOTYJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEIBLHOM JTUTEPATYPhI, HEOOXOAMMOM JIsl OCBOSHUS JUCITUTUTNHBI (MOTYJISI )

Ne
1/

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

KommuecTBo
9K3EMILISIPOB/3JEKTP
oHHBII agpec DbBC

OcHOBHASl JJUTEPATYPA

Huszurouaosa A. P., Kopnouckas U. b., Obmias Teopust CUCTEM U CHCTEMHBIIA

http://www.iprbooksh

1 |anamus, Camapa: [ToBomxckuit roCcyJ1apCTBEHHBIN YHUBEPCUTET 0p.ru/75394.htm
TeJIEKOMMYHUKaIMK ¥ HGopMmaTuku, 2017 ' '
Axmamue @. T'., I'miedanoB P. M., Marematudyeckoe MOJCIHPOBAHUE H http:/Awww.iprbooksh

2 |meromsl ontumm3aiuu, Kasanb: Ka3aHCKHIl TOCYIapCTBEHHBIH apXUTEKTYPHO OF') fu /733'09 html
-ctpoutenbHbl yHuBepcutet, ObC ACB, 2017 ' '

3 lau6osa T. B., CucTeMHbIi aHamu3 B TeXHHKEe W TexHosorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuii rocynapctBeHHblil yausepeuret, O9bC ACB, 2016 op.ru/69943.html
Canmmuna H. 1O., HWmuranumonnoe woaenupoBanue, Tomck: Tomckuit http://www.iprbooksh

4 |rocyaapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS M PAAMOIICKTPOHUKH, DITh OF') fu /70612 html
Konrenrt, 2015 ' '
®omun B. I'., Hmuraumonnoe wopenuposanue, CapatoB: CapaTroBckuii http://www.iprbooksh

5 |rocymapcTBeHHBINH TexHH4Yeckuil yHuBepcuTeT umeHu lO.A. Tarapuna, DBC OF') ru/76 4'83 html
ACB, 2015 ' '
CexneroBa H. H., TyukoBa A. C., CucTeMHbIll aHAJIU3 U NPUHATUE PELICHUH, http://www.iprbooksh

6 |Camapa: [T0BOIKCKHIH TOCYIapCTBEHHBIH YHHUBEPCUTET TEJICKOMMYHHUKAIIUH H OF') (/75 407 html
nadopmatuku, 2017 ' '
Yepusera C. H., [enucenko B. B., Kopo6osa JI. A., HMmurtanuonHoe http://www.iprbooksh

7 |MomemupoBaHume cucTeM, BopoHex: BOpPOHEKCKHH  TrOCYIapCTBEHHBIH OF.) y /50630 html
VHUBEPCHUTET MHKEHEPHBIX TexHouoruu, 2016 ' '

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

9 Kypasnea T. 10., Tlpaktukym mo aucimmuinae —«Mmutanuonnoe| http://www.iprbooksh
mojenupoBanue», CapatoB: By3oBckoe oOpa3oBanue, 2015 op.ru/27380.html
Kopo6oga U. JI., Apremos I'. B., [Ipunsartue pemenuii B cucteMax, OCHOBaHHBIX http:/Avww.iprbooksh

10 |ma s3Hammsx, Tam0o0B: TaMOOBCKHH TOCYIapCTBCHHBIN  TEXHHUYECKHUIA OF') u/6 4i66 html
yausepcutet, 96C ACB, 2012 ' '

JoToJTHUTeIbHAS JIUTEPATYPA

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

5 banaranckuit W. A., TlpuknagHoit cucremHblii ananmu3, HoBocubupck:| http://www.iprbooksh
HoBocubupckuii rocyjapcTBEHHBIN TeXHUYECKHiA yHUBepcuTeT, 2013 0p.ru/45429.html

3 Pemvun b. W., VMurtanuoHHOE MOJCTUpOBAaHME W CHUCTEMbI yrpasienus,| http://www.iprbooksh
Mocksa: Undpa-Unxenepus, 2016 0p.ru/51719.html
HuszutnuaoBa A. P., HccnenoBanwe omnepanyii ¥ METOAbl ONTUMH3ALINM, http:/Avww.iprbooksh

4 |Camapa: [ToBoMmKCKHI TOCYIapCTBEHHBIH YHUBEPCHTET TEICKOMMYHHKAIUN U 0p.ru/75377.html
uadopmaTtuku, 2017 ' '
Kazanckas O. B., I0a C. I'., AnscoBa O. K., Mozgenu 1 MeTOAbI OITHMH3AIHH. http://www.iprbooksh

5 |IIpaktuxym, HoBocubupck: HoBOCHOMpCKHI TOCYIapCTBEHHBIH TEXHHYCSCKHUI OF.) fu/ 453;97 html
yausepcutet, 2012 ' '
IOaun B. C., MeToauyeckne yka3aHusi 1 KOHTPOJIbHBIC 3aIaHUS 110 JUCIUILTHHE http://www.iprbooksh

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

cBsi3M M nHopMatuku, 2014

op.ru/61765.html




OO6yuaromuecs u3 yncia nHBATHIOB 1 Jiull ¢ OB3 obecrednBaroTCs MeYaTHBIMU U (MITH ) DJIEKTPOHHBIMHU
o0pa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10POBBA.

8.2. Ilepeuenb pecypcoB HMHGOPMAIMOHHO-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

IMepuomnueckue u3mpanus CIIOIACY sitet/Biblioteka/Periodicheskie
izdaniya/

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

Enunuenii  9neKTpoOHHBIH  pecypc  y4eOHO-METOIUYECKOH  JIMTepaTyphl

CLIGLACY www.spbgasu.ru

Bcepoccuiickuii  MHCTUTYT HAyYHOH W TEXHHYECKOW HHQOpPMAIUH 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-0MOIMOTeYHAas cucTeMa u3arenbcrsa "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. IlepeueHb HMH(OPMAIMOHHBIX TEXHOJOTMH, HCHOJb3YEMBIX MHpPU OCYLIECTBICHHHM 00pa30oBaTEIbHOIO
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
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

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

HaumeHnoBaHue yuyeOHBIX ayAUTOPUI U TOMEILIEHUIN
IUISL CAMOCTOSITEIIbHON pabOThI

OcHalieHHOCTh 000pYJI0BAaHUEM U TEXHUUECKUMHU
cpelcTBaMu OOyueHus

07. VuebHble ayauTOpuUd JUIsI  MPOBEACHUS
JIEKIIMOHHBIX 3aHATHU

VYueOHas ayauTopud JJIsL MMPOBCACHUA 3aHATHI
JICKIIMOHHOIo  TWila, KOMIIICKT MYHBTHMGHHﬁHOFO

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 mecta ¢ I1K (cTOs KOMIBIOTEPHBIN, CUCTEMHBIH
OJI0OK, MOHHMTOp, KJaBHAaTypa, MbIIIb), CTO] pabouuid,
nonkimoueHne K kommeiorepHor cetn  CIIGIACY,
BbuIXoA B Internet.

07. Y4eOHble aymIuTOpUU M CAMOCTOSATEIHHOU
paboThI

[Tomenienue JUTSt CaMOCTOSITETTLHOM paboTsI
(KOMITbIOTEPHBIN KJ1acc):

[MK-12 mT. (cuctemMHbI OJOK, MOHHUTOp, KJIaBHATYypa,
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 MYJBTUMEAUNHOIO 000pyaOBaHUs
MPAKTUYECKUX 3aHSTUH, KypcOBOTO|(TI€pCOHATBHBII KOMIIBIOTED, MYJIbTUMEIUHHBIN
MPOCKTUPOBAHUS (BBIOJHEHUSI KYpPCOBBIX DPabOT),|IPOEKTOpP, SKpaH, ayIaHo-CHCTEMa), JOCKA, KOMILJIEKT
TPYNNOBBIX M WHAMBHUIYAJIbHBIX KOHCYJbTAllUH,|yueOHOM MeOenu, MOAKIIOUEHUE K KOMIIBIOTEPHOU CETH
TEKYILETro KOHTpoJIA U nmpoMexyTouHoi arrectauuu |CIIGIACY, Beixoa B HTEepHET

Jist maBanuoB u smi ¢ OB3 obecrnieunBaioTcs crieiuaibHbIC YCIOBUS I TIOTyYeHHUsS 00pa3oBaHUs
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB.




Pabouas nporpamma coctasiieHa Ha ocHoBe ®PI'OC BO - marucrparypa 1o HarnpaBI€HUIO TOATOTOBKU

23.04.02 HazemHBIE€ TPaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTIEKCHI (Tipuka3 MunoOpHayku Poccun ot 07.08.2020
Ne 917).

IIporpammy cocraBuiI:
noreHT MAT, k.d-m.H. Ypazaera JL.IO.

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

3aBenyrommii kKageapoit K.p.Mm.H., morient, I'.B. SIkyHuna

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
15.06.2021, npotokoit Ne 4.

[Ipencenarens YMK K.T.H., JoueHT A.B. 3a3p1kuna
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