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1. Heau u 3a1a4n 0CBOEHUA TMCUUILUIAHBI (MOTYJIs1)
dbopmupoBaHKEe y OyIYIITUX MaruCTPOB CIIOCOOHOCTH OCYIIECTBIIATH KPUTHUCCKUN aHATH3 TIPOOJIEMHBIX
CUTyalluii HA OCHOBE CHUCTEMHOTO 110/IX0/1a, BEIPAOaThIBATh CTPATETHIO IeHCTBUIMA
(dopMHpOBaHUE CIIOCOOHOCTH K BBISBJICHHIO COCTABIISIIOIIMX MPOOJIEMHON CHTyallUd U CBSI3€H Mexay

HHUMU;

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

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

HOJy4YeHHEe 3HAaHUH IO MPUMEHEHHUIO CIOCOOOB OOOCHOBaHMS peleHUs (MHIYKUMS, AEAYKLHUA, 110
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 O0y4YeHHMS] MO IMCUMILVIMHE (MOIYJII0), COOTHECEHHBIX €
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona n HaumeHoBanue

Ko u nHaumeHnoBaunue

[Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110

KOMIIETEHINH MHAMKATOpA TOCTUKEHUS JUCLHUIUIMHE, 00eCIeunBaloLIie JOCTHKEHUE
KOMITETEHIINU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OITOI1
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 KPUTHYECKHU[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 [CUTyallK 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 MaTEMaTH4YECKOr0 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
WHTEpIpPETAlMN PE3YNbTATOB MMHUTALMOHHOIO
MOZEIIUPOBAHUSA.




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 MAaTC€MaTU4YCCKUEC MOACIN A
OITMCaHUs CUCTEM,
- OCHOBHBIC
OIITUMH3allNH,;

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

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

MaTEMATHYCCKUC METOAbI

ymeer
- (opmanuzoBEIBaTH
bopMyIHpOBaTH eé
MIOCTAHOBKY;

- CTPOMTH UMHUTAIIHOHHYIO MOJIEJIb;

yCIOBUE 3aJaud U
MaTeMaTUYECKYIO

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

- MOAXOJaMHU K BBIOOPY WM TOCTPOCHHUIO
MMUTAIMOHHON MOJIEJIH CUCTEMBI

YK-1

OCYIIECTBISATh KPUTHICCKUH |MACHTU(DHUKAIIIIO
poOJIEMHBIX [BBIOOD criocoba ux (ee) pereHus

aHaIu3
CUTyalui Ha OCHOBE
CHCTEMHOTO MOIX0/a,
BBIPA0ATHIBATh  CTPATETHIO
EUCTBUI

Cnocoben|YK-1.6

OcymiecTBasieT
3a1a4(m)

3HaeT

- CcHocoObl MIACHTHU(PHUKALUU MaTeMaTHYeCKOI
3ajauy;

- crocoObl BhIOOpa MAaTeMaTHUYECKOTO0 METOJa
peLeHus;

ymeer

- OCYILIECTBIIATH
MaTeMaTUYecKol  3ajaum s
IIPUKIJIATHOM 3a1a4u;

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

uACHTU(DUKAITHIO
perreHus

BJIa/IeeT HABBIKAMU
- cmocobamMHM  peuieHUs  MaTeMaTH4ecKOu
3a/1a9M, (POpMATTH3YIONIEeH IPUKIIaJHYIO 33124y,
C TOMOIIbIO BBIOPAaHHBIX MAaTEMaTHYECKHX
METOJIOB

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

Jannas aucuuruimHa (Moaynb) BkioueHa B biok «Jucummmnel, moxyian» b1.0.01 ocHoBHO#
npodeccuoHanbHOi oOpa3oBarenbHOM mporpammbl  23.04.01 TexHOJOrMs TPAHCIOPTHBIX MPOLIECCOB U
OTHOCHUTCS K 00s3aTeIbHON YacTH y4eOHOT0 TIIaHa.
3HaHUE Kypca MaTeMaTHKHU B paMKax MporpaMMbl OakaiaBprara

Ne Konx n HauMeHoBaHME MHAMKATOpa
[Tocnenyromue TUCIUITITMHBI
n/n JOCTH>KEHUS] KOMIIETEHLIUU
. [1K-4.1, TIIK-4.2, TIIK-4.5, TIIK-3.3,
1 |B3aumopeiicTBHE BUOB TPAHCIIOPTA
I1K-3.4
2 |HHTemnexTyaabHbIe TPAHCIIOPTHBIC CHCTEMBI ITK-5.1, TIK-5.2, TTIK-5.3
OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK
3 |[InmarmpoBaHWe M OpraHU3aAIUS TPAHCIIOPTHBIX MPOIIECCOB

-2.4, OIIK-2.5, OIIK-2.6




4 |IIpoeKTHBII MEHEIHKMEHT

VK-2.1, YK-2.2, VK-2.3, YK-2.4, YK-2.5

5 BBIHOJ'IHCHI/IG, IIOATrOTOBKAa K IIpoHecaAype 3allUTbl W 3alluTa

BBIITYCKHON KBaTH(PUKALMOHHON PabOThI

YK-1.1, VK-1.2, VK-13, VK-14,
YK-1.5, VK-1.6, VK-2.1, VK-2.2,
VK-2.3, VK-24, VK-2.5, VK-31,
VK-3.2, VK-33, VK-34, VK-41,
VK-4.2, VK-43, VK-44, VK-51,
VK-5.2, VK-5.3, VK-6.1, VK-6.2,

YK-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, OIIK-6.2, OIIK-6.3,
IIK- 1.1, IIK-1.2, TIK-2.1, I1K-2.2, TIK-
2.3, TIK-2.4, TIK-2.5, TIK-3.1, TIK- 3.2,

[IK-3.3, IIK-3.4, IIK-3.5, IIK- 4.1,
[IK-4.2, TIIK-4.3, IIK-4.4, IIK- 4.5,
IK-5.1, TIIK-5.2, IIK-5.3, IIK- 6.1,

T1K-6.2, TTK-6.3, TIK(LD)-1.1, TIK (I1)-1.2,
TIK(I])-1.3, TIK(1T)-1.4, TIK (IT)-1.5

6 |YcroituuBbie TpaHCIOPTHBIE CHCTEMBI

OIIK-6.1, OIIK-6.2, OIIK-6.3

7 |Teopus TpaHCHIOPTHBIX CUCTEM

OIIK-3.1, OIIK-3.2, OIIK-3.3,

(ID-1.1, TK(D-1.2, TIK(D)-1.3,
(10)- 1.4, IK(I))-1.5

[IK
IIK

8 BrenaeskoHOMUYeCKas JACATCIIBHOCTh Ha aBTOMOOHIILHOM

TPaHCIOPTE

MK-3.1, TIK-3.2, I1K-3.3, [1K-3.4, TIK-3.5

9 TpaHCHOpTHO'BKCHeI[I/II_II/IOHHOC O6CJIy>KI/IBaHI/Ie

MK-3.1, TIK-3.2, I1K-3.3, [1K-3.4, TIK-3.5

4. O0beM IQUCHUIIMHBI (MOIYJIAA) B 3a4€THBIX €IUHUIAX C YKA3aHMEM KOJHYECTBA aKaJeMHUYEeCKHX
YacoB, BbIJIEJEHHBIX HA KOHTAKTHYI0 padoTy oO0yualuiuxcsi ¢ npenoaasarteieM (0 BHIAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4yaromuxcst

W3 Hux yacel Cenmectp
Bux yuebuoi paGore: ]‘?;:Ce(l;g HpaKTIfI{‘?CCKy}O 1
MOoATOTOBKY
KonrakTHas padora 32 32
Jlexmmonnbie 3ausaTus (JIek) 16 0 16
[paxTuueckue 3austus (Ip) 16 0 16
WNnas xouTakTHas padoTa, B TOM 4ucje:
KOHCYJIBTAIlNX TI0 KypCOBOW paboTe (TIPOeKTy),
KOHTpoJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluIo (clava 3a4era,
3ayeTa C OLIEHKOM; 3allluTa KypcOBOH paboThI
(mpoexTa); cmaya KOHTpOIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTeCTALHIO B CECCUIO
(KOoHCYNBTAIHS TIepes SK3aMEHOM U c/1avya
Yacsl HA KOHTPOJIb 4 4
CamocrostenbHas padora (CP) 72 72
O0masi TPy10eMKOCTh TUCHUILIUHBI (MOAYJIS)
yacp:| 108 108




| 3averHbie equumnbi:| 3 | [ 3 |
5. Copep:xkaHue AUCUMIVIMHBI (MOAYJis1), CTPYKTYPMPOBAHHOe IO pa3zjaejaM (TeMaM) ¢ yKa3aHMeM
OTBEJIECHHOT0 HA HUX KOJIMYEeCTBA aKA/IeMUYECKUX YACOB M BUI0B YUEOHBIX 3aHATHI
5.1. TemaTuueckuit 1iaH AUCHUILIUHBI (MOJTYJIS)
Konrakrthas pabora (1o yueOHbIM
3aHSATHUSAM), Yac. Kon
HWHJUKATOP
% 113 JIP B a
Ne Pazmenbl THCITUTIIIHHBL g fleKIpH CP ;;:go, JIOCTIDKCHH
8 W3 HUX Ha W3 HUX Ha M3 HUX Ha A
TIpaKTH- TIpaKTH- TIpaKTH- KOMIICTCHIT
BCEro YECKYIO BCEro YECKYIO BCEro YECKYIO nn
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |l pa3men. MatemaTuueckue
MOJICTIH CUCTEM
YK-1.1,
OcCHOBHEBIE [IOJIOKEHUS VK-1.2,
CUCTEMHOTO a”Haym3a. VK-1.3,
11 Maremaruueckue MOJEIIN 1 8 5 12 25 VK-1.4,
CHCTEM VK-1.6,
YK-1.5
2. |2 paznen. Metonst
ONTHMH3AINH B YIIPABICHUU
CHCTEMaMU
YK-1.1,
Meroast ONITUMU3ALINH. VK-1.2,
X [IpuMeprl nOMCKa ONTUMAIIBHBIX 1| 2 5 12 16 YK-1.3,
PEKUMOB  (PYHKIIMOHUPOBAHUS YK-1.4,
CUCTEM VK-1.5,
VK-1.6
VYK-1.2,
NMuTalinOHHOE MOJEIHPOBAHUS VK-1.3,
290 MPOLECCOB I IIOHCKa 1 5 5 16 20 VK-1.4,
ONTUMAJIBHBIX PEXHUMOB PaObOTHI YK-1.5,
CUCTEMEI VK-1.1,
VK-1.6
3. |3 paznmen. Matematuueckue
METOJTbI IPUHSATHS PEIICHUN
MHOTOKpUTEpUATBHBIE METOIBI
3.1. lontumuzanuu s npuHATaa| 1 | 2 2 12 16
penreHni
YK-1.1,
VK-1.2,
39, MaremMaTuueckue § metonbl 4 |, 3 10 15 VK-1.3,
NPUHSTHS pELLICHUN YK-1.4,
YK-1.5,
VK-1.6
YK-1.1,
VK-1.2,
33, Nmurarmonnoe MOJIGJ'H:IpOBaHI/IC 1 2 10 12 VK-1.3,
JUTSL IPUHSITHUS PEILICHUN VK-1.4,
VYK-1.5,
VK-1.6




4. |4 paznen. Kontpoas
VYK-1.1,
YK-1.2,
YK-1.3
4.1. [3auer 1 4 s
YK-1.4,
VK-1.5,
YK-1.6
5.1. Jlexkuun
Ne | HanmenoBanue pazaena N
. HanmMeHoBaHMe U KpaTKOE COAEPKAHUE JICKIIUI
n/m Y T€MBI JIEKIU I
OCHOBHBIE TIOJIO)KEHUSI CUCTEMHOT'O aHAJIN3a U TEOPUHU MPUHATUSA PELICHUI
OCHOBHBIE TOHATHUSI CHCTEMHOTO aHAIN3a
OCHOBHbIE TIOJIOKEHUS
[Ipumepsl cucTeM B TEXHUKE U S3KOHOMUKE
CHUCTEMHOI'0 aHaJIu3a.
1 Marematrnueckoe MOAECIMPOBAHUE MTPU U3YYEHUU CUCTEM
Maremaruueckue .
Byl MaTeMaTHYECKUX MOJIENIEN CUCTEM
MOJIEJIA CUCTEM o
Hcnonp30BaHue TEOPUHU NPUHATHS PEIICHUN B CHCTEMHOM aHAJINA3€
banancoBble Mozenu B CHUCTeMHOM aHanuze. llpumenenue OamaHCcOBOI
Mozenu JleonTheBa
HcTopus co3nanus 6aaHCOBBIX MOJIEIEH.
Tabmuia MeKOTpacIIeBOro OallaHCca B €€ CTPYKTYpa.
OcHoBHbIE 6aTTaHCOBBIE COOTHOIICHHUS.
OCHOBHBIE TIOJIOKEHUS
TexHonornueckas MaTpuiia u €€ NPpOAYKTUBHOCT.
CHUCTEMHOI'0 aHaJIu3a.
1 Martpuna noJiHbIX 3aTpar.
Maremarnueckue
Mopens JIeonTseBa.
MOJIEJIA CUCTEM
OcCHOBHBbIE TUIIBI 33/1a4, PEIIAEMbIX C IOMOIIbIO0 MoAen JIeoHTheBa.
banancoBeie Monenu B cucteMHOM aHanuse. [Ipumenenue OanaHCOBOM
Mozenu JIeoHTheBa AJi pelIeHUs] MPaKTUYECKUX 3a]1ay.
Hcnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTUN TTPU MPUMEHEHHH B CHCTEMHOM
aHayM3e 0aTaHCOBBIX MOJIee
Mojenu CUCTEMHONM JUHAMUKU
Uctopus co3ganust Mozielieil CACTEMHOM TMHAMUKH.
[IpuHUMIIBI CO3AaHUS MOJIETIEH CUCTEMHON TUHAMUKH
OCHOBHBIE 2JIEMEHTHI MOJIENI CUCTEMHOMN JUHAMUKH.
oOpaTHbIE CBSI3U B MOJIEJISIX CUCTEMHOU JUHAMHUKHI
N3BecTHBIE MOAENIHM CUCTEMHOW AMHAMHMKU B Tpynax doppecrepa: mMomeib
NPEANPUSITHS, MOJEIb TOPOJA, MOJIETb PA3BUTHS LIMBUIIN3ALINH.
Cucremsl 1uddepeHIMATbHBIX YPaBHEHMSI IEPBOTO MOPSAJIKA C HAYaIbHBIMU
OCHOBHBIE OJNIOXKEHUS [yCIIOBUSMH KaK OCHOBA MaT€MAaTHYECKOrO IPEICTABICHUS MOJENEH
1 CHUCTEMHOTI'O aHAJIN3a. |CUCTEMHOM TUHAMUKHU.
Maremaruueckue [Tepexon k qUCKpeTHON pOpMeE MOJIEIH.
MOJCIIN CUCTEM IIporHo3upoBaHne CLEHAapUEB pPAa3BUTHS CHCTEMa OCHOBE MOJAENIEH
CHUCTEMHOM JUHAMUKH.
CranmonapHbIie(yCTaHOBUBIIIUECS ) COCTOSTHHS.
JluneliHple W HENMHEHHBIE CUCTEMBI, JIMHEApU3alUs B OKPECTHOCTH
CTallMOHAPHOU TOYKH.
Bo3MoxxHOCTh ~ HCClieIOBaHUSI  MOJENEH CHUCTEMHOM JMHAMUKM  Ha
YCTONYUBOCTb.
Hcnonb3oBaHWEe KOMIBIOTEPHBIX TEXHOJOTUW Uil  MPOTHO3HPOBAHUS
CIIEHApUEB PA3BUTHS CUCTEM HA OCHOBE MOJIENIEH CHCTEMHOW TUHAMUKH.
OcHoBHbIe TIoNokeHus1 |[locTpoeHne perpeccHoHHBIX MOAENEH JUIsl aHallh3a W MPOTHO3UPOBAHUS B
1 CHUCTEMHOI'O aHAJN3d. |CUCTEMHOM aHAaJIN3e
Maremarnueckue ITonsaTHE perpeccun
MOJIEJIA CUCTEM




[TocTpoenue Monenu perpecCHOHHON 3aBUCUMOCTH Ha OCHOBE BBIOOPOUYHBIX
TAaHHBIX

[TapHast U MHOXKECTBEHHAsI perpeccuu

OmnpeneneHrue OICHOK MapaMeTpPOB BBIOOPOYHOTO YpPABHEHMS JIMHEHHOMN
MapHON PErpeccuu C MOMOILBIO METOa HAMMEHBIINX KBaJIpaToB

Onenka KkayecTBa NOCTPOECHHON MOJIEH JIMHEHHON TapHOM perpeccuu
OlLieHKa TECHOTHI JIMHEUHOMN CBS3U

IIpoBepka 3HAYMMOCTH YPaBHEHHsI JIMHEHHOM IApHOM pErpeccud W
MapaMeTpoB YpPaBHEHUS

TpeboBanus K CTaTUCTUYECKUM OLICHKaM: HECMEILIEHHOCTb,
COCTOSITEIIBHOCTD, 3()(pEeKTUBHOCTE.

Teopema ['aycca-MapkoBa

[Ipennocsuiku METOJa HAUMEHBIIUX KBaIpaTOB

Henuneiinass perpeccusi. Ilpuem JnMHeapu3aluu HEJIMHEHMHBIX MOJIEIIEH
OIIpEICIICHHBIX TUIIOB ISl YIIPOLLEHUS PacYETOB.

OT60p (hakTOPOB B MOACIISIX MHOXKECTBEHHOH JIMHEHHOU perpeccun
[TocTpoeHue perpeccnoOHHBIX MOAENEH JUIsl aHaiu3a U IPOrHO3UPOBAHUS B
CHUCTEeMHOM aHalln3e

KoMmiproTepHble TEXHOJOTUU JUIsl TOCTPOCHMSI M aHalM3a PErpecCHOHHBIX
MOJICIICH.

MeToabI OIITHMU3ALINH.
[Ipumeps! noucka
ONTUMATHHBIX PEKUMOB
(G YHKIIMOHUPOBAHUS
CHUCTEM

Matematuueckue MOJAETH  TOCTPOCHUS  KpuTepueB dPPEeKTUBHOCTH
(GyHKIMOHMPOBAaHUSI CUCTEM. MeToapl onTUMHU3anuu. [IpuMepsl Mmoucka
ONTUMAJIBHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CUCTEM.

[Tponiecc BbIOOpa KpuTepus 3()(HEeKTHBHOCTH B KOHTEKCTE OCHOBHOM IIENTH
UCCIJIEIOBAHMS CUCTEMBI

TpeboBanus k kputeputo 3¢pdexruBHOCTH

MaremaTHueckoe BblpakxeHue kpurepus 3ppekTuBHOCTH

[TocTaHOBKA M aHAIU3 OCHOBHBIX KOMIIOHEHTOB ONTUMHU3ALMOHHBIX 3a1a4
ITpumeps! 3a1a4 JIMHEHHOTO U HETMHEWHOTO MPOrpaMMHUpPOBaHUsI(UMEETCs B
BUy  ONTHMHM3AlMM):3a7adya 00  ONTUMAJIbHOM  MPOU3BOJCTBEHHOMU
nporpamMMe, TpaHCIOPTHAs 3ajaya, 3ajaya O Ha3HAUYEHUsX, 3a/aya JPOOHO
-JIMHEWHOr0 IPOrPpaMMHUPOBAHUsA, 3ajada YIpaBICHUs 3amacamMu IpH
JNETEPMUHUPOBAHHOM CIIPOCE.

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

Kommnsrorepnas peanusanus peleHus 3a7a4u JIMHEWHOT O
IIPOrpaMMUPOBAHHUS U

aHaJIN3 MOIYYEHHOT O PEIICHUS.

Meroasl pelleHHe 3a1ad HEJIMHEWHOrO MPOrpaMMHUPOBAHUSA B CHUCTEMHOM
aHaJun3e.

Hcnonp30BaHre KOMIIBIOTEPHBIX TEXHOJIOTMM Uil TIOMCKA ONTUMAJIbHBIX
DEXKMMOR GVHKIIMOHUNORAHU Y CUCTEM

NmurtannonHoe
MOJICTTUPOBAHUS
MPOLIECCOB JIJIsl TOMCKA
ONITHUMAJTLHBIX PEKUMOB
paboThI CUCTEMBI

MareMaTnyeckre OCHOBBI MMUTAllMOHHOT'O MOJIEIUPOBAHNS CUCTEM

CyTh UMHUTalHOHHOTO MOJIEJIMPOBAHUSI.

Meroa Monte-Kapio.

Teopus oneHoK.

ITporpammHoOe oOecrieueHe UMUTALIMOHHOTO MOJIETUPOBAHUSI.

ANTOpUTMBI T€HEepaluy CIIy4YalHbIX YnCe.

I'enepupoBanue ciayyallHBIX BEJIWYMH, MMEIOIIMX 3aJaHHBIM  3aKOH
pacrnpeneneHus.

HaxoxxaeHne ONTUManbHBIX YCIOBUHA (DYHKIIMOHUPOBAHHS CHCTEMBI C
ITOMOIIBK0 UMUTAHOHHOTO MOJIEIMPOBAHUSI.

Hecranmonapssie peskuMbl pabOThl UMUTALMOHHONW MOJIENN

AHanu3 BBIXO/JHBIX TAHHBIX U CPABHEHUE AJIbTEPHATUBHBIX BAPUAHTOB




pPEe3yJIbTaTOB UMUTAIMOHHON MOJEIHN

AHau3 4yBCTBUTEJIbHOCTH UMUTALIMOHHON MOJIETT!

Peanu3zanusi KUMUTALIMOHHOTO MOJIEIUPOBAHUS C MOMOIIBI KOMITbIOTEPHBIX
TEXHOJIOTUH

[Ipumepsl pa3pabOTKM HMMHUTAIMOHHBIX MOJCIICH MJIs pelieHus 3aaad
CHUCTEMHOTI'0 aHaJIU3a U MPUHATUS PEIICHUN

Mopenb ompeneneHuss NOTPEOHOCTEH Tropoja B KOJWYECTBE TOKAPHBIX
MallliH
HNmuranmonnoe
MPOIECCOB

MOACINPOBAHUE TCXHOJOIMYCCKHUX W  TpPaHCIOPTHBIX

MHOFOKpI/ITepI/IaJIBHLIe MCTOJbI OIITUMH3ALIUA IJIA IIPUHATUSA pemeHHﬁ
ITocTanoBka 3aJa4uu MHOFOKpHTepHaHBHOﬁ OIITUMU3AlIUH.

HpI/IMepH 3aaad CUCTCMHOI'O aHajim3a, npuBOoAdAIMEC K  3ada4aM

MHorokpuTepraabHble |MHOIOKPUTEPUAIbHON ONTUMH3ALINN.
4 | meronapl ontuMu3anuud | MeToabl MHOTOKPUTEPHAIbHON ONTUMHU3ALIMY.
JUIS IPUHSATHS pernennid |[I[pyMeHeHrne MHOMOKpPUTEPUAIBHBIX METOAOB ONTUMHU3ALNN IS IPUHATUSA
peleHu i
Vcnonb30BaHuEe KOMIBIOTEPHBIX TEXHOJOIMH Ul pealn3allud METOJOB
MHOTOKPUTEPUAIbHON ONTUMU3ALINN
MaremaTtnueckie MeTo/bl IPUHATHS PELLICHUH
OO61as XxapakTepUCTHKA MATEMAaTUYECKUX METO/I0B IIPUHATHUS PELLICHUI
OKCIEpTHBIE METO/Ibl ¥ UX IPUMEHEHHE TP IPUHATUH PELLICHUAN
MaremaTtrueckoe 0OOCHOBaHHE COTJIACOBAHHOCTH MHEHHH 9JKCIIEPTOB,
IpOBEpKAa  CTAaTHUCTUYECKHUX  TUIOTe3 Ui  IPOBEPKH  3HAYUMOCTH
Maremartuueckue K03 pHIIMEeHTa PAHTOBOI KOPPEIALUT
5 METOABI NIPUHATHA  |MeTo aHanu3a uepapxuii-o0aacTe NPUMEHEHHUSI B CUCTEMHOM aHAJIM3€ MpU
peleHni OPUHATUM  pEUIeHMH,  omucaHue  oOLlero  ajaroputMa,  OIEHKa

COTJIaCOBAaHHOCTH IIOCTPOEHHOU HepapXHH.

OIIGHKa CHCHApPHUECB pa3BUTUA CUCTCMBI IIPU IPUHATHU peIHGHI/Iﬁ C ITIOMOIIBIO
JlepeBa peleHni

KOMHI)IOTepHI)IS TCXHOJIOTHHU Jid pcaiu3allui MAaTCMAaTHYCCKUX MCETOJ0B
NIPUHSTUS PELICHU.

5.2. IlpakTuyeckue 3aHsATUS

HaunmenoBanue pa3aciia

Ne .
/r | TEMBI IPAKTHYECKHX HanmenoBanue u coaep:kaHue NPaKTUYECKUX 3aHATUN
3aHATUN

MaremaTnueckue MeToAbl 00pabOTKM JTaHHBIX, MPOBEpPKAa CTATUCTHUYECKHUX
TUIIOTE3
[IpumeHeHne METOJOB MaTeMaTHYEeCKOM CTaTUCTUKU Miii  oOpaloTka
pe3yIbTaTOB SKCIEPUMEHTA W HAOIIOIEHUH

OcHOBHBbIE TIOJIOKEHUS .
Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH JIIs1 00paOOTKH TaHHBIX.

CUCTEMHOTI'0 aHaJIN3a. .

1 [TocTpoenne smMnupryuecKoi GyHKIMU pacipeeieHHs.
Marematnueckue o
['paduk smnupuueckoil yHKIMH pacipeiesieHusl.
MOJIEIIA CUCTEM

OmnpezeneHne YUCIOBBIX XapaKTEPUCTUK BEIOOPKU
IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O 33JaHHOM BHJIE PACTIPEIEICHUS.
JlucriepCMOHHBIN aHaAJIM3.
Pemenne nmpakTuyeckux 3aaad.
banancosas monenb JIEOHThEBA U €€ IPUMEHEHUE B CUCTEMHOM aHAIIN3E
AHanu3 TabIuIkl MEXKOTpaciieBOro 0agaHca

OcHoBHbIC TONOKEHUS |[TocTpoeHne Mojend  JleoHTheBa Ha OCHOBE 3aJaHHOH  TaOIMIIBI

1 CHUCTCMHOI'O aHAJIM3a. |MeKOTpacieBoro damanca

Marematuyeckue
MOJEIU CUCTEM

OI_ICHKE[ MMPOAYKTUBHOCTH TEXHOJIOTHYECKOM MaTpHUuIbL
Pemrenne THIIOBBIX 3aaa4 CTPATCrUUCCKOro IMIIaHUPOBAHUA
Hcnons3oBaHue KOMITIBIOTCPHBIX TCXHOJIOT Hit IIpU pCUHICHUH 3a1a4




CHUCTEMHOTO aHaJIM3a ¢ MPUMEHEHHEM OaaHCOBOM Mojienn JIeoHTheBa

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTuueckue
MOJICIIN CHCTEM

[TocTpoeHune u aHanu3 MOJENENH CUCTEMHON JUHAMUKH

[TocTpoenue u aHanu3 MoOJIENeNd CUCTEMHON JTUHAMUKH

Ucnons3zoBanne Meroxa Dilepa mpu peain3alldd MOJENIEH CUCTEMHOMN
JTUHAMUKHU

ITonck cranMOHAapHBIX COCTOSHUI

[locTpoeHue clueHapueB pa3BUTUA HCCIEAYEMBIX CHUCTEM C IOMOILBIO
MOJIENIEN CUCTEMHOM TUHAMUKHU

[IpumeHneHne Mopenel CUCTEMHOW AMHAMUKH ISl PEHICHUE MPAKTUYECKUX
3aJlad B CBOEM IIpeIMETHOM 0O0JacTH HCIOJBb30BAaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHIA.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaIu3a.
MaremaTtudeckue
MOJIENIH CUCTEM

[TocTpoeHue perpecCUMOHHBIX MOJCNIECH NI aHajlv3a M MNPOTHO3UPOBAHUA B
CHCTEMHOM aHaJIN3e

[Toctpoenue Moaenu mapHOM JIMHEHMHON perpeccuu, MpoBEepKa 3HAYUMOCTU
ypaBHEHUS U TTapaMETPOB YpaBHEHUS

[IpoBepka ocHOoBHBIX TTpeAanocsuiok MHK

Hcnosb30BaHne NOCTPOCHHON MOAEINH JIJI AaHAJIN3a CUCTEMBI.

[TocTpoeHue HEMMHEHHBIX MOJCIICH.

Br160p nyunieit moaenu.

[IporHo3upoBaHre Ha OCHOBE BEIOPAHHON MOJICIIH.

MeToabI OIITHMU3ALINH.
[Ipumepsnl moncka
ONTUMAJIBHBIX PEKUMOB

MaremaTHuecKue MOAETH TOCTPOCHUSI KpUTepueB 3(h(PEeKTUBHOCTH CHUCTEM.
Meroasl  ontumm3anuu. [IpuMepbl TOMCKa ONTHMAIBHBIX PEKUMOB
(yHKIIMOHUPOBAHUS CHCTEM.

HOCTpOCHI/IC MaTeMaTHYECKUX MOJENeH s OIIPCACIICHUA OINTHUMAJIbHBIX

(GYHKIMOHMPOBAHHS  |peXKHUMOB PabOTHI CUCTEM
CHCTEM Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJIOTHH JJIsi MOUCKA ONTHUMAaJIbHBIX
PEKUMOB (DYHKIIMOHUPOBAHUSI CHCTEM TIPU PEIICHUH MPAKTHUYECKUX 3a7ad
CHCTEMHOT0 aHaJIN3a.
[TpuMepbl UMUTALIMOHHOTO MOJIETHPOBAHUS
HIMHUTAIMOHHOE Peanmzanusi npuMepoB HMMHTAIIMOHHOTO MOJEIHPOBAHUS C TIOMOIIBIO
MOJICIUPOBAHUS MPOrpaMMHOT0 0OecreueHus

MPOIIECCOB IS TTOUCKA
ONTUMAJILHBIX PEKUMOB
paboThI CUCTEMBI

Pemenne MPAKTUYCCKUX 3aaa4 CHUCTEMHOI'0 aHajliu3a C IPUMCHCHHEM
HUMUTAallMOHHBIX MO,Z[CJ'ICI\/'I. HaXO)I(I[eHI/Ie OIITUMAJIBHBIX yCJ'IOBI/Iﬁ
(1)YHKIII/IOHI/Ip0BaHI/I$I CHUCTEMBI C TIOMOIIBIO UMUTALITMOHHOI'O MOJCIIMPOBAHUS.

MHorokpurepragbHble
METObI ONITUMU3ALIUI
JUISL TIPUHATHUSA PELLICHUN

MHOFOKpI/ITCpI/IaJ'IBHI)IG MCTOJbI OIITUMU3AIUN IJI TPUHATHUA peHICHI/Iﬁ
HpaKTI/I‘IeCKOC IMPUMCHCHUC METOJOB MHOTOKPUTCPUAIIBHBIC ONTUMHU3ALINN
AT IPUHATUSA pemeHHﬁ.

Pemenue 3ala4 IPUHATHA peI_HCHI/Iﬁ C IIOMOIIBKO MHOT'OKPUTCPHUAIIBHBIX
MCTOAOB ONITUMHU3AIUN C MPUMCHCHUCM KOMIIBIOTCPHBIX TEXHOJIOT it

MareMaTrnueckre METObI PUHSATHS PEIIEHUN

Maremarnueckue P .
€IIEHNE NPAKTUYECKHUX 3a7jad Ha NPHUHATHE PEIIEHUN C HCIOJIb30BAaHUEM
METOJBI IPHHATHA 1\ areMaTiuecKuX  METOIOB OPUHATHS ~ pPEUIeHHH ¢  IpUMEHEHHe
PCILICHIH KOMIIBIOTEPHBIX TEXHOJIOTHH.
MMuTanmoHHOE MOAEINPOBAHNE JJIs1 IPUHSTHSI pEILICHUIN
[IpakTnueckast peanu3anusi OCOOCHHOCTEH  NPUHATUS  peIleHud B
OUHAMMYECKH  CIIOXKHOM  CpeJe ¢ NPUMEHEHHEM  HMMHMTALHOHHOIO
NmMurtannonnoe MOZCJIIMPOBAaHNE
MojienupoBanue s |PCIICHHE MPAKTUYECKUX 3a/a4 CHCTEMHOTO aHaIu3a:
NPUHATHS pelueHuii  |IPUHATHE  PCIMICHMI HA  OCHOBE WMHTAIMOHHOTO  MOJCITHPOBAHHS
pacnpoCTpaHEHUsI UHHOBALIMMN:
NPUHATHE pEIIeHUH Ha OCHOBE HMMHUTAIlMOHHOTO  MOJEIHNPOBAHUS

pacnpoCTpaHEHUs 3arps3HEHUN;




NPUHIATHE  PEIICHWH  Ha
JeMorpagpuueCcKuX MPOIECCOB.

OCHOBE UMHUTAIIMOHHOT'O MOACIIUPOBAHUA

5.3. CamocrosrenbHas paboTa o

OyJaroIuxcs

Ne | HaumenoBaHnue paszaena N
ConeprkaHre caMOCTOSTEILHON paboThI
/1 JUCIHAININHBI ¥ TEMEI
OCHOBHBIE TOJIOKEHHSI CUCTEMHOTO aHaJIM3a U TEOPUHU MPUHATHUS PEIICHUM,
MaTeMaTHYECKUe METOJbI 0O0paOOTKH JaHHBIX, MPOBEPKA CTATHCTUUYECKUX
THIIOTE3
N3yueHne OCHOBHBIX IMOJIOKEHUS CUCTEMHOTO aHAJIU3a U TCOPUU MPUHSATHUSA
OCHOBHBIE ITOI0KEHUSI o
peLICHH,
CHUCTEMHOTO aHAJIN3a. o
1 CaMOCTOATENIbHOE PELUICHUE TPAKTUYECKUX 3aJaHUN,
Maremartnueckue o
. CBSI3aHHBIE C MATEMAaTHYECKUMH METOJIaMU 00paOOTKH JIAHHBIX M MIPOBEPKOM
MOJIEITH CUCTEM o
A CTATUCTUYECKUX TUIOTE3, UCIOJIb30BAHNE KOMIBIOTEPHBIX TEXHOJIOTHM st
pelIeHus 3aIaHuH.
WN3yuenuii NOpUMEHEHUH KJIACTEPHOIO aHalIM3a i MHOTOMEPHOU
TPYIIIUPOBKH.
BanancoBrle MoieIN B CUCTEMHOM aHAaIN3€E
OcHoBHble n0N0keHus |M3yueHune npumeHeHus 0aTaHCOBBIX MOJIEIe B CHCTEMHOM aHAIH3e
1 cucTeMHOro aHanuza. |CamMoCTOSATENbHOE BBIMOJHEHUE MPAKTUYECKUX 3alaHUi ¢ MPUMEHEHUEM
Maremartuueckue KOMIIBIOTEPHBIX TEXHOJIOTHIA.
MOJIEJI CUCTEM N3yyenne OCHOBHBIX MPHUHIUMIIOB TMOCTPOEHUS MOICIH PACHIMPSIIONIEHCS
sxoHoMuKH Helimana
Mogenu cUCTEMHOM JUHAMUKH B CUCTEMHOM aHaIN3€e
N3ydenune TeopeTH4ecKoro marepuana
OCHOBHBIE I10TOKEHNS CaMocTosTEIBHOE BblnoanHHe MPAKTUYECKUX 3aJaHUM C TPUMEHEHHEM
CHCTEMHOIO aHanu3a, |KOMIBIOTEPHBIX TEXHOIOT A §
1 MaTeMaTHIeCKIe N3yuenne mnpuMEHEHUs MOJENe CHUCTEMHOIO0 aHaldu3a B Pa3IMYHBIX
MOZEIIH CHCTEM o0JIacTAX 3HAHUI. §
Monenu cucTeMHOM TUHAMUKY TPY OMMMCAaHUU (PU3UUYECKUX MPOIIECCOB.
Mogenu CHCTEMHOM JWHAMHKKA B SKOHOMHMKE U JemMorpaduu, MOIENb
Camysnbcona-Xukca.
Bo3MOXXHOCTH MaTeMaTHYECKHUX MAKETOB U OHJIANH Cpel JJIsl MOCTPOCHUS U
aHaaM3a MOJeJICH CUCTEMHON AUHAMHUKH.
[TocTpoeHre perpecCMOHHBIX MOJENEH JUIsl aHaau3a U MPOTHO3UPOBAHMS B
CHUCTEMHOM aHaJIN3€e, IPOTHO3UPOBAHNE HA OCHOBE BPEMEHHBIX PSII0B
N3ydeHune TeopeTHyecKkoro marepuana
OCHOBHBIE TOI0KEHUS .
CaMOCTOSATEIbHOE BBIMOJHEHUE MPAKTUYECKUX 3aJaHUA C TPUMEHEHUEM
CHUCTEMHOTO aHAJIN3a. N
1 KOMITBIOTEPHBIX TEXHOJIOTUI
Marematnueckne
N3yuenune nporio3upoBaHus HA OCHOBE BPEMEHHBIX PAJIOB IIyTEM BbIJIETIECHUS
MOJIEJIM CUCTEM
a KOMIIOHEHTOB BPEMEHHOTO PSiJIa U CUHTE3a MOJIENIA YPOBHS BPEMEHHOTO psija
[Toctpoenne monenu Ko66a-/lyrnaca.
MaremaTrueckue MOAENTH MOCTPOCHUSI KpUTepreB dPPEKTUBHOCTH CHCTEM.
Metonpl onTtumuzanuu. [IpuMepsl MOWCKa ONTUMAIBHBIX  PEKHMOB
MeToasl onTUMH3AMH. |(PYHKIIMOHUPOBAHUS CHCTEM.
ITpumeps! moucka
2 | onTUManbHBIX peKUMOB |M3ydeHre OCHOBHBIX THIIOB 3aJad ONTHMH3AIMH, HCIOIB3YEMBIX IS

(GYHKIIMOHUPOBAHUS
CUCTEM

MOJTyYEHUS] ONITUMAJIBLHBIX PEXUMOB (DYHKIIMOHUPOBAHUS CHCTEM.
BeimonHenne 3amaHud IS TIOJTYYEHHS ONTUMAJIBHBIX  PEKUMOB
(GYHKIIMOHUPOBAHHUSI ~ CUCTEM  C  HUCIOJB30BaHHEM  KOMIIBIOTEPHBIX
TEXHOJIOTHIA.




HMuTamonHoe
MOJCIIUPOBAHUS
MIPOLIECCOB JIJIsl TOMCKA
ONTUMAJIBHBIX PEKUMOB
paboOThI CUCTEMBI

NmMutanimoHHOE MOIETUPOBAHUE CUCTEM

N3yuenue TeopeTuyeckux OCHOB UMUTALIMOHHOTO MOJIETUPOBAHUS CUCTEM
BrimonHeHue 3amaHuii o peaau3anui UMUTAIMOHHOTO MOJCIUPOBAHUS C
MOMOIIBI0  MPOTPAMMHOTO  O0ECNEYEeHHs, HAXOXKICHHE ONTHMAIbHBIX
yCIOBUH  (DYHKIIMOHMPOBAHUS CHCTEMbl C TIOMOIIBIO HWMHUTAIMOHHOTO
MOJCIIUPOBAHUS.

MHoOroxkpurepraabHbIe
METOJIbl ONTUMHU3ALUU
JUISL TIPUHATHUS PELLICHUN

Msor OKPHUTCPHUATIBHBIC MCTObI OIITUMU3ANU IJId HPUHATHUA peI_HCHI/Iﬁ
I/I3yquI/Ie TEOPETUYECCKOT'O MaTrepuajia 1o IIPUMEHCHHUIO
MHOT'OKPUTCPUAJIbHBIX MCTOJOB OITUMHU3ALUA [IOJId I[PUHATHUA pemeHm”I,
CaMOCTOSATCIIbHOC BBIIIOJIHCHUC Ba,I[aHI/Iﬁ 10 IIPUMCHCHUTIO
MHOT'OKPUTCPUATIbHBIX  MCTOHNOB  IIPUHATHUA peI_HCHI/Iﬁ AJiL pCUICHUA
IMPAKTUYCCKUX 3aJa4 CHCTEMHOI'O aHaJIi3a C HCII0JIb30BAHUEM
KOMITIBIOTCPHBIX TEXHOJIOTHH.

MaremMaTuueckue MCTOJbI IIPUHATHUA peH_IeHI/Iﬁ
HSY‘IGHHG TCOPCTUYCCKOIO0 Marcprajia 1Mo MNpUMCHCHHIO MAaTCMATUUYCCKHX

Maremarnueckue .
METO/0B IIPUHATHSI PELLICHUH.
METO/bI IPUHSTUS
. CamocrosTenbHas padoTa 10 KOMIBIOTEPHOMY PELIEHUIO 33/1a4 Ha IPUHATHE
eIIeHu i 9
p peweHuii ¢ UCIIOJIb30BAaHUEM MAaTEeMaTUYeCKMX METOAO0B IPUHATHS
peuieHui.
VIMuTaninoHHOE MOJICIIMPOBAHUE [ TPUHATHS PEIICHHUHA
N3yuenune TeopeTuuyeckoro marepuaiga o0 MCIOIb30BaHUM MMUTAIL[HOHHOTIO
NmMutannonHoe

MOJICTTUPOBAHUE JIJIS
MIPUHSITHS PEIICHUN

MOACIIMPOBAHUS TJIS1 IPUHATHA peHIeHHﬁ.
CamocrosTenpHas pa60Ta 110 BBIIIOJTHCHUIO 3a,Z[aHI/II>'I, CBsA3aHHBIX C PCIHICHUC
3aaa4 110 IPUHATUIO pGHICHI/Iﬁ C IPUMCHCHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHI.




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

B 00BbeM camocToATenbHOM paboThI 0 TUCIMIIMHE BKIIOYAETCS CIeayIoIee:

- U3yYEHHUE TEOPETUUECKUX BOIIPOCOB 110 BCEM TeMaM JIUCLUIUIMHBL

- IOATOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- IOJITOTOBKA JIOKJIAI0B M COOOILICHHIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOArOTOBKA K IK3aMEHY.

3aJ10roM yCIENIHOTO OCBOEHUS 3TOM AMCLUIUIMHBI ABISETCA 00s3aTeIbHOE MOCEIIEHNE JIEKIIMOHHBIX U
MPAaKTUYECKUX 3aHATUH, TaK KaK IMPOMYCK OXHOro (TeM Oojee, HECKOJbKUX) 3aHATUH MOXKET OCIOXKHHUTH
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, peajln3allii TPYIIOBBIX TPEHUHIOB, MPOOJEMHBIX IUCKYCCHH M ApYrux ¢opm,
npeaycMorpeHHsix PITI.

[Tpuctynas kK U3y4yeHHIO TUCLMIUIMHBI, HEOOXOAUMO B IEPBYIO OYepe/lb 03HAKOMUTHCS CO/AEPIKaHUEM
PIT/I, a Taxke METOOUYECKHMMH yKa3aHUSMHU 10 OPTaHU3AlUUA CAMOCTOSTEIHLHOW pabOThl M IMOATOTOBKH 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 TaHHOM TeMe JINTEpaTyphl;

IIPU  CaMOCTOATEIIBHOM  H3y4Y€HUU
pekomenoBanuble B PI1J[ ncrounukuy;

MOJIFOTOBUTHCS K IPOBEPOYHON paboTe, IPETyCMOTPEHHOIN B KOHTPOJIbHBIX TOUKAX;

MOATOTOBUTBCS K IPOMEKYTOYHON aTTECTALMH.

TCOpeTquCKOﬁ TCMBI caciiaTb KOHCIICKT, HCIIOJIb3Ys

7. OueHo4Hble MaTepHAaJbl /sl NMPOBeJeHUs] TEKYIIero KOHTPOJISI YyCIeBAeMOCTH M NPOMEKYTOYHOI
arrecTauvy 00y4armMXCcs N0 JMCUUILINHE (MOLYJII0)
7.1. IlepeyeHb KOMIETEHIIM ¢ yKa3aHUEM 3TaIloB UX (HOPMUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIIUHBI

Konx u HaumeHOBaHUE
Ne KonTponupyemsle paziensl AUCIUTIIHHBI . 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[Ipumepbl 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 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 ee
6 Hmuranuonnoe MOJIETIUPOBAaHHUE | YK-1.1, YK-1.2, YK-1.3, VK- Tect
IPUHSTHS peIIeHUN 1.4, YK-1.5, YK-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, YMEHMI ¥ HaBBIKOB U (WJIM) OIBITA MPO(ECCHOHATBHON JeSITeIbHOCTH, XapaKTePU3YIOIIUX
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, LIK(Y)-2.6.

TunoBble KOHTPOJIbHBIE 3a/1aHUS
3anaua 1
Haiitu nannbple Ui 3a7add 1O CBOEH MpeaMeTHOW 00JacTH, OCYHIECTBUTh MX CHUCTEMATHYECKYIO
00paboTKy, BEITIOJHUTH MPOTHO3 HA OCHOBE MOCTPOCHHON MaTEMAaTHUECKON MOJIeNN
3amaua 2
CdopmynupoBaTh MaTEeMaTHYECKYI  3a/adyy ONTHUMHU3AIMUU JUIsl TOBBIIICHUS 3S()QeKTUBHOCTH
TEXHOJIOTHYECKOI0 Ipolecca B cBoel npeaMeTHon o0nacTu. PemuTs 3a1a4y onTUuMU3alui,
CeNaTh BBIBOJBI 00 OMTHMAILHOM PeXUME (PYHKIIMOHUPOBAHUS CHCTEMBI
Tect 1
. COBOKYMTHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB, 00Pa3yIONIUX ETOCTHOCTh WU €IMHCTBO
. MOJIETIb
. OpraHHU3aIHs
. CUCTeMa
. COCTOSIHUE
. nHamMuueckoe U3MEHEHHE CUCTEMbI BO BPEMEHHU
. byHKLIHA
. TIporpecc
. TIporiecc
. (hakTop
. HecBomMMOCTh CBOWCTB CHCTEMBI K CYMME CBOMCTB €€ KOMITOHEHTOB
. BBEHTYaJIbHOCTh
. OMEPJHKCHTHOCTh
. DHTPOMHS
. OKCTPATTOJISIIIHS
. [Iporiecc HEMPEPHIBHOTO Pa3BUTHS CHCTEM BO BPEMEHU
. TNAJICKTHKA
. TIporpecc
. IMHAMHKA
. (DYHKITMOHUPOBAHHE
5. CmocoOHOCTh CHCTEMBI 3aMMCTBOBATH HEOOXOJHMMBIE pPECypChl W3 BHENIHCH cpeabl |
MPOTUBOACHCTBOBATH TEHICHIIUH Pa3pyIICHUS
a. aJjanTarus
0. HeraTuBHas SHTPOIUS
B. TOMEOCTa3
T. SMEPHKEHTHOCTh
6. LleneHanpaBiIeHHBIH UTEPAIMOHHBIA MPOIECC TOMYYCHUS CEPUU CUCTEMHBIX Y(P(EKTOB C IEITBIO
ONTUMHU3AINY TTPUKIIATHON LIETH B paMKax 3a/JaHHbIX OTpaHUYEHUI
a. cUCTeMHBIN 3 PexT
0. CTPYKTypHas ONTHMH3AIUS
B. QHTPOITHS
I. Iporpecc
7. CucteMa MOXKET JOCTUTHYTh TPeOyeMOTro KOHEYHOTO COCTOSHUS, HE 3aBUCAIICTO OT BPEMEHHU U
OTIPECTAEMOr0 UCKIIOYUTENFHO COOCTBEHHBIMH XapaKTEPUCTUKAMU CHCTEMbI TIPHU PA3UYHBIX HAYaIbHBIX
YCIIOBUSAX M PA3TMIHBIMH ITYTSIMHU
a. SKBU(UHAITBHOCTh
0. SMEpHKEHTHOCTh
B. DQHTPOIIHSA
T. SBOJTFOITHUS
8. Meronmonorusi pemieHus: mpoOjIeM, OCHOBaHHAS HAa CTPYKTYpPU3AllUU CHCTEM M KOJHMYECTBEHHOM
CpPaBHCHUH aIbTCPHATHB
a. CUCTEMHBII aHaIH3
0. MOJIeTMPOBaHKE
B. IPOTHO3UPOBAHKE

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

9. XapakTepucTHka, oTpaxaromas kadecTBo (3(PEeKTUBHOCTH) CUCTEMBI UJTHU IIEJIEBYIO HAITPABIECHHOCTh
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 MMOJ] BO3JICHCTBUEM 3TOTO 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)
MTOBTOPHOM COBOKYITHOCTBIO;1) 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 NeHepajJbHOM COBOKYIMHOCTHM HMMEET OJUHAKOBYIO BEPOSTHOCTH IONACTh B
BBIOOPKY, TO BHIOOpPKA Ha3bIBACTCS:

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

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YKCIO BBIOPAHHBIX CIy4YailHBIM OOpa30M 3JIEMEHTOB;0) OrpaHUYEHHOE YHCIIO
3JIEMEHTOB, BHIOPAaHHBIX HECIy4aiiHO;B) 0OJIbIlAsi COBOKYITHOCTh 3JIEMEHTOB, /1 KOTOPOIl OLIEHUBAIOTCS

XapaKTEPUCTHUKHU.

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

a) o0beM BBIOOpKH; 0) HAOOPOM 3HAYEHUH; B) COBOKYITHOCTHIO HAOIOACHUH; T') HUCXOAHBIMU JTAHHBIMHU.

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

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

7. B smuxe conmepxutcs 100 xpacubix, 300 3enensix, 200 cuaux u 200 Genbix mapoB. M3 simuka
Haynauy u3BnekaT 150 mapoB. O6beM BEIOOPKH COCTABIISIET ... 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 mapoB. O0beM reHepanbHONW COBOKYITHOCTH COCTABIISET ... IIIAPOB.

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

9. Kak Ha3bIBaeTCs YNCIEHHOE 3HAaYCHUE IPU3HAKA:

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

10. KonmyectBo HaOMIOAEHWN, TOMABIIMX B 3aJaHHBIA WHTEPBAl HWHTEPBAJIBLHOW TaOIHUIHI,

Ha3bIBaeTCS:

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

Krou

12345678 910

OBr a a a rBs a

OCTaJIbHEIE TECTHI Ha CafiTe MUCIIAILINHEI



7.3. Cucrema OIICHHBAHHS PE3yJIbTATOB OOyUYEHUS IO MUCIUILUIMHE (MOMYIIO) MPU MPOBEACHUU 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 TEPMUHOJIOTUU, CUCTEMAaTUYECKN IPAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

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

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPUSIX, KOHLICTIIUAX U HAIIPABICHUAX IUCLHUIUIMHEI 1
JlaBaTb UM KPUTUYECKYIO OLICHKY, UCIIOJIb3Ysl HAY4YHbIE JOCTUKEHHUS IPYTUX
JUCLUILINH

HaBbIKH:

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

- BJIaJIeeT HaBbIKAMU CaMOCTOSTENILHO U TBOPUECKH pellIaTh CIOXKHbBIE IPOOIIEMBI 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 UCIIOIB30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTUUYCCKUX 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:

- YMEET OPUEHTUPOBATLCA B OCHOBHBIX TEOPUAX, KOHLECTIMUAX U HAIIPABICHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

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

- BJIaJIe€T HUHCTPYMEHTAPUEM I10 JUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B
MIOCTAHOBKE U PELIEHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a/a4

HaBBIKU:

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

- CpelHUi ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETCHIIU;

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

- 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 TCOPHUAX, KOHICTIIUAX WU HAIIPABJICHUAX I10
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 MPaKTUUYECKUX 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;
- HaJn4ue rpyObIX 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. Teopernyeckue BONPOCHI M IMPAKTUYECKHE 3aJaHMUS Ul IPOBEIACHMS IPOMEXKYTOYHOW aTTECTAllVH
oOyuaromuxcsi, He0OOXOAUMBIE ISl OLIEHKH 3HAHWW, YMEHMH M HaBBIKOB U (MJIM) OMbITa MpodeccHoHaTbHOM
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI AJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCTalluy 00yJarouXcs

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

[TocTpoeHre W uUCHOIB30BaHUE OaJaHCOBBIX MOJENEH MJis OMNMCAHMUS B3aUMOCBSI3€H B CIIOMKHBIX
CHUCTEMAX

Mopenu cHCTEMHON JUHAMUKH U UX IPUMEHEHUE

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

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

MMuTaIMOHHBIE METOJIBI IJI1 MOAEIIMPOBAHNUS ITOBEJEHUS CUCTEM

Byl MMUTaLIOHHOTO MOJIETMPOBAHUS

MareMaTnyeckre OCHOBbI HMUTA{MOHHOTO MOJIEITUPOBAHUS

OO6paboTka pe3yabTaTOB SMIUPUYECKUX MCCIIEOBAaHUI C MOMOIIBIO METOJ0B MaTeMaTHYecKOu
CTaTUCTUKU U

TEOPUH BEPOATHOCTEN

Marematruuyeckue 0OCHOBBI (POPMHUPOBAHUS BEIOOPOUYHOI COBOKYITHOCTH.

I'enepanys ciry4aiiHbIX 4HUCEIL.

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




YPaBHEHHUHU.

YuciioBble XapaKTEePUCTUKU BEIOOPOYHON COBOKYITHOCTH.

TpeOGoBaHMsI K OLIEHKaM B MATEMAaTHYECKON CTaTUCTHUKE.

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

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

BrIsiBieHNE CTATUCTUUECKUX 3aBUCUMOCTEN MEX Ty MPU3HAKOM U (DaKTOpaMHU.

ITocTpoeHne MO pErpecCcum.

OneHKa KayecTBa ypaBHEHUS PErPECCUU, IPOBEPKA 3HAYMMOCTH YPaBHEHHUSI.

IIpoBepka npennocsiok MHK mig monxenu mapHOM JIMHEHHOM pErpeccHd I ONpEleICHUs
aJICKBAaTHOCTHU

MOJICIIN.

[TpumeHneHre HEMMHEWHON 0AHO(AKTOPHOM perpeccuu i MPUOIMKEHHOTO MUCAHUS SMITUPUUECKUX

3aBUCUMOCTEN B CTPOUTEIILCTBE

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

NpU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

Pemenue 3anaun o BIusiHUM (DAKTOPOB Ha PE3YJIbTAT 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 MOJAENEH Uil PELICHUs] NPUKIAJAHBIX ONTUMHU3AIMOHHBIX 33/a4 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 IPOorpaMMHUPOBaHUS.

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 IPOBEACHUSI TPOMEXYTOUHOMN aTTecTaluy 00yJarommxcs
[Toctpoenue 6anancoBoit Mojienu JIeoHThEBa, TPOrHO3UPOBAHKE C ITOMOLIBIO TOCTPOEHHON MOJIENTH
AHainu3 U TPOTHO3 COCTOSHUSL CHUCTEMBI C TOMOILNBIO MOJIENM CHCTEMHOH JMHAMMKH, IPOTHO3
9KOJIOTMUECKOHN CUTyalluH
MaremaTtnueckast 00paboTKa TaHHBIX, IOCTPOEHNUE MOJEIHN PErPeECCUH, aHAJIN3 TOCTPOSCHHON MOJIENH
AHanu3 ¥ MIPOTHO3UPOBAHUE COCTOSIHUS CUCTEMBI HA OCHOBE BPEMEHHBIX PS/I0B
MmuranmoHHOE MOJEINPOBaHE (PU3MYECKOTO MIIM TEXHOJIOTMYECKOr0 polecca
Pemienue 3a1aun onTUMU3AIUH JUI TOBBIIEHUS 3()()EKTUBHOCTH TEXHOJIOTHYECKOI0 Ipoliecca
3anava NpUHATHS PELIeHUH ISl pelIeHus MPpooiIeMbl B TPOPEeCCHOHANBHOMN AeSITeIbHOCTH
MHorokpuTepraibHas ONTUMU3ALUS JUTSl IPUHATHUS PelIeHUs B IPO(eCcCHOHAIBHON AeITeIbHOCTH

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (IIpoeKkTa) (MpH HATUYHUHN)
KypcoBas paboTa (mpoekT) He TpeayCMOTPEeHA YICOHBIM TIJIAHOM.



7.5. Metoauyeckue MaTtepuabl, ONPEEISIONUME IPOLEypbl OLIEHUBAaHUSI 3HAHUM, YMEHUHN, HABBIKOB U (UJIN)
OIbITa IPO(PECCUOHATBHOMN NEATEITbHOCTH, XapaKTEPU3YIOLIUE dTarbl JOPMUPOBAHUS KOMIIETCHIIUN

ITpouenypa mnpoBeAcHMs NPOMEXYTOYHOW aTTECTAllMM M TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH
pErIaMeHTUPYETCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIOIINM MOPAIOK OpraHU3aluy U IPOBEICHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTallui 00yYaroIuXCsl.

[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 mnokas3arened W KPUTEPUEB OLEHMBAHUSA KOMIIETEHIMI Ha pasjIMyHbIX JTanmax ux
(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 UCIIOJIb30BAHNE HAYYHON TEPMUHOJIOIMH, CHCTEMATUYECKH TPAMOTHOE U JIOTMUYECKH 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 CAaMOCTOSITEIbHO M TBOPYECKH pEIIaTh CJIOXHBIE TPOOIEMBI U
HEeCTaHJAapTHbIE CUTYAIUH;

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

10 TUCUUIUINHE;

YMEHUE OpPHUEHTHPOBATHCS B TEOPHSX, KOHLEMUMAX W HANPaBICHHUSIX IUCHMIIMHBI U J1aBaTh UM
KPUTUYECKYIO OLICHKY,

UCIIOJIb3Ysl HAY4HbIE JOCTHXKEHUS IPYTUX TUCLUILIMH;

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

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

BBICOKUI YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboyel mporpaMMe KOMITETeHIINH.

OrneHka «He 3a4TeHO»

(dparMeHTapHble 3HaHUS 110 TUCIUILINHE;

OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOUN paboThl);

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

HEYMEHHE UCIIOIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;

HaJIn4YMe TpyOBIX OINOOK;

HU3KNH YPOBEHb KYJIbTYPbI UCIIOJIHEHUS 3aJaHUM;

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

[IIxana oueHnBaHUA

KonnyecTBo mpaBUIbHBIX

oTBeTOoB, % O1enka

10 55 «HE 3a4TCHO»

otT 55 no 100 «3aureHo»

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

YpoBeHb OCBOCHMS M OIICHKA

Kprrepun OueHka OueHka
«HEYJIOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OILIEHKa «XOPOLIO» O1LleHKa «OTJIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




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

YpoBeHb OCBOEHUS
KOMITETCHITHH
«TOPOTOBBIN».
Komnerentuun

c(hOpMHUPOBAHBI.
CdopmupoBaHsI
0a30BbIE CTPYKTYPHI

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

YpoBeHb OCBOEHUS
KOMIICTCHITUN
«BBICOKHU.
KomnereHniimmn

chopMuUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHBIE,
BCECTOPOHHHE. Y MEHUS

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 MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIC
-JI0MYCKal0TCA -HETIOJIHbIE OTBETHl | KOHTPOJMPYEMOro | 3HAHUS IPOrPAMMHOIO
MPUHIHUITHATIEHBIC HA OCHOBHbBIE o0bpema MaTepuana,
OLIMOKY MpHU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuaia, CYLIHOCTH U
ousera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HaHHUE U TIOHUMaHue IIOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX NIOHATUN U CYILIIHOCTHU Martepuana MIPOLIECCOB U SIBJICHUH,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/TaeMbIX
3HaHHA 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 3aanue oumnera ¢ 3a/laHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomue | ydebHOro maTepuania.
[IpaxkTrueckue OLINOKH B yMeHus B paMKax | Pemraer npeioxeHHbIe
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO MPaKTUYECKHE 3aJaHUS
BBITIOJTHCHBI U PEIICHUH y4eOHOTro MaTepuania. 0e3 omuboK
yMCEHHA OOyyvaromuiics He IIPaKTUYECKHUX [Ipemnoxennsie OTtBeTwI1 Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHUM. PaKTUYECKUE JOTIOJTHUTEbHBIE
owera npu [Ipu oTBeTax Ha 3a/IaHUs] PELIEHBI C BOITIPOCHI.
JIOTIOJIHUTEIIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIBIINMHU
HABOJSIIIUX 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
HapylIaloIIye JOTUKY | mpu BeimoiaHenuu | 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 3aJaHH.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
BBIBOJIOB. pe3ynbTaTam
UcnriTeiBaeT pelieHus 3a1a4n.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

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

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

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

OrieHKa «yI0BIECTBOPUTEITBHOY/ «3aU4TEHOY» BBICTABIISAETCS, €CITU CpeHee apu(hMETHICCKOS HAXOAUTCS 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 M MATEPUATBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIJIMHBI (MOIYJIs1)
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 JTUTEPATYyPhI

KommuecTBo
IK3EMILIAPOB/3JIEKTP
OoHHBIIT agpec DbC

OcHOBHASl JJUTEPATYPA

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

http://www.iprbooksh

1 |merompr ontumumsanuu, Kasanb: Ka3aHCKHI TOCYIapCTBEHHBIH apXUTEKTYPHO
-cTtpouTeNbHbIi yHUBepcuteT, D6C ACB, 2017 0p.ru/73309.html
CexiieroBa H. H., TyukoBa A. C., CuctemMHbIli aHaIU3 U NPUHIATHE PELICHUH, http://www.iprbooksh

2 |Camapa: IToBOJDKCKHI TrOCYIapCTBEHHBIA YHHUBEPCHUTET TEICKOMMYHHUKALUN M OF') /75 407 html
undopmatuku, 2017 ' '
Canmmuna H. 1O., HWmuranumonnoe woaenupoBanue, Tomck: Tomckuit http://www.iprbooksh

3 |rocymapcTBEHHBINH YHHBEPCUTET CHCTEM YIIPABJICHHUS U PAJHOIICKTPOHUKH, Db OF') fu /70612 html
Kourenrt, 2015 ' '
HussutauaoBa A. P., Kopnonckas U. b., O0mias Teopus CUCTEM U CHCTEMHBIN http:/Avww.iprbooksh

4 |ananus, Camapa: [ToBomkCKUi rOCyJapCTBEHHBIH YHUBEPCUTET OF.) fu /75?;9 4 html
TeJIEKOMMYHUKAIMK U uHdopmatuku, 2017 ' '

5 Kypasnea T. 10., Tlpaktukym mo auciuminae «Mmutamumonnoe| http://www.iprbooksh
MmoenupoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html
®omun B. I'., Wmwuranmonnoe wmoaenuposanue, CapatoB: CapaToBCKui http://www.iprbooksh

6 |rocymapcTBeHHBIN TexHH4Yeckuid yHuBepcuTeT umeHu HO.A. TIarapuna, DBC OF.) ru/76 4'83 html
ACB, 2015 ' '
Yepuseea C. H., [enucenko B. B., KopoGosa JI.V A., I/IMI/ITaL[I/IOHHO? http://www.iprbooksh

7 |MomemupoBaHHme cHCTeM, Boponex: BOpPOHEKCKHH  TrOCYAapCTBEHHBIH 0p.ru/50630.htm
VHUBEPCHUTET MHKEHEPHBIX TexHouoruu, 2016 ' '

8 l'auboBa T. B., CucremHblii aHanu3 B TeXHUKE W TexHojorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuii rocynapcrseHHbiil yausepcurer, ObC ACB, 2016 0p.ru/69943.html

9 IMusieckuii C. A., [lpunstue pemennii, Camapa: Camapckuii rocynapctBennsiit| http://www.iprbooksh
apXHUTEKTYPHO-CTpOUTENbHbIH yHUBepcutet, ObC ACB, 2015 0p.ru/49894.html
Kopo6oga . JI., ApremoB I'. B., HpI/IHSITVI/Ie pelieHui B CHCTEMaX, OCHOBAHHEBIX http:/Avww.iprbooksh

10 |ma s3Hammsx, Tam0o0B: TaMOOBCKHH TOCYIapCTBCHHBIN  TEXHHUYECKHUIA 0p.1u/64166.htm|
yausepcutet, 96C ACB, 2012 ' '

JoToJTHUTeIbHAS JIUTEPATYPA
Kazanckas O. B., IOu C. I'., Anscosa O. K.,VMOI[GJ'II/I u MeTOI[BIV OHTI/IMI/ISaIII/II{. http://www.iprbooksh

1 |lIpaxtuxym, HoBocubupck: HoBOCHOMpPCKUI TOCYIapCTBEHHBIN TEXHUYECKHUI 0p.1U/45397.htm
yausepcutet, 2012 ' '

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

3 Pemmvun b. U., MmwuranmonHoe MojenupoBaHHe W CHCTeMBI ympasienus,| http://www.iprbooksh
Mocksa: Uudpa-Umkenepus, 2016 op.ru/51719.html

4 bamaranckuit . A., IlpuxiagHoii cuctemHblii aHanmm3, HoBocubupck:| http://www.iprbooksh
HoBocuOupckuii rocy1apCTBEHHBIN TeXHUYeCKHd yHUBepcuTeT, 2013 0p.ru/45429.html
HuszutnuaoBa A. P., HccnenoBanwe onepanviii ¥ METOIbl ONTHUMHU3AIUU, http:/Avww.iprbooksh

5 |Camapa: TTOBOIKCKHI TOCYAapCTBEHHBIM YHHBEPCUTET TEJICKOMMYHHKAIIUH H OF') fu /75?;77 html
nadopmaTtuky, 2017 ' '
IOmun B. C., Meronndeckue yka3aHus ¥ KOHTPOJIbHBIC 33JJaHHS TIO TUCIUILIIMHE http:/Awww.iprbooksh

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

cBsi3M M nHopMatuku, 2014

op.ru/61765.html




OOyugaromuecs u3 yncia nHBATHIOB 1 il ¢ OB3 obecrieunBaroTCs MeYaTHBIMU | (MITH ) AJIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10POBBA.

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

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

internet-resursy/

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

https://www.spbgasu.ru/Univer

IMepuomnueckue u3mpanus CIIOIACY sitet/Biblioteka/Periodicheskie
izdaniya/

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

Enunuenii  9neKTpoOHHBIH  pecypc  y4eOHO-METOIUYECKOH  JIMTepaTyphl

CLIGLACY www.spbgasu.ru

Bcepoccuiickuii  MHCTUTYT HAyYHOH W TEXHHYECKOW HH(OpMaIUK L

(BUHITH) www2.viniti.ru

Poccwuiickast rocynapcTBeHHass OMOIMOTEeKA www.rsl.ru

@enepanbHblii  oOpa3oBarenbHbll moptan "EnmHoe OKHO gocTyma K

" http://window.edu.ru
00pa3oBaTeIIbHBIM pecypcam

Hayunas DIIEKTPOHHAS
Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU 6ubmorexa L IBRARY RU
DeKTpOHHO-0MOIMOoTeuHast cucTeMa u3aarenbersa "IPRbooKs™ http://www.iprbookshop.ru/
DneKTpOHHO-0nOIroTeyHas cuctema u3narenscrsa "FOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-0MOIMOTEUHAs CUCTeMa n3aarenbeTBa "Jlanp" https://e.lanbook.com/
OnektpoHHas oubnuorexa Upbuc 64 Ihl};[/)://ntb.spbgasu.ru/|rb|564r_p
Cucrema auctaniimonHoro ooyuenus CIToI’ACY Moodle https://moodle.spbgasu.ru/

8.4. Ilepeuenb HMH(OPMAIMOHHBIX TEXHOJOIHMH, HCIHOJB3YEMBIX MpPHU OCYIIECTBICHUU O0Opa30BaTEIbHOTO
mporecca IO JUCHUILIMHE, BKJIKOYas I€peYeHb JIMIEH3HMOHHOIO M CBOOOJHO paclpOCTPaHsIEMOIo
MIPOrPaMMHOT0 0OecreueHus

Croco6 pacrpocTpaHeHUs
HanmenoBanwue (TMIIEH3MOHHOE WIIH  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 [IporpammubIie
npoaykTel Maiikpocodt, norosop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TeXHUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
CBeJnieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEIICHHI ISl 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
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,
BBIX0JI B IHTEpHET

07. KoMIbroTEpHBIN KJIacC

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

07. Y4eOHble aymIuTOpUU M CAMOCTOSATEIHHOU
paboThI

ITomemenune TUISL CaMOCTOSITENIbHOU paboThI
(KOMITbIOTEPHBIN KJ1acc):

[1IK-12 mr. (cucreMHBIH 0JIOK, MOHUTOp, KJIaBHATypa,
MBIIIIB)  C  YCTAHOBJIEHHBIM  MYJIbTHMEIHIHBIM
obopymoBanueM (IIPOEKTOP, OKpaH, KOJOHKH) C
JnocTynoM Kk cetd «MHTepHeT» 1 obecnedyeHrneM J10CcTyma
B DJIEKTPOHHYIO HH(OPMAIIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGI'ACY; ngocka MapkepHasi; KOMILJIEKT
yuebHoil Mebenu Ha 12 mocagouHbIX MECT.




07. VYuebGuble ayauropuu mans  nposeneHus|Komrexr MYJBTUMEAUHHOTO 000pyI0BaHUS
MPAKTUYECKUX 3aHSTUH, KypcOBOTO|(TI€pCOHATBHBII KOMIIBIOTED, MYJIbTUMEIUHHBIN
MPOCKTUPOBAHUS (BBIOJHEHUSI KYpPCOBBIX DPabOT),|IPOEKTOpP, SKpaH, ayIaHo-CHCTEMa), JOCKA, KOMILJIEKT
TPYNNOBBIX M WHAMBHUIYAJIbHBIX KOHCYJbTAllUH,|yueOHOM MeOenu, MOAKIIOUEHUE K KOMIIBIOTEPHOU CETH
TEKYILETro KOHTPoJIA U mpoMexyTouHoi arrectauuu |CIIGIACY, Beixon B UaTEepHET

st maBanuoB u ymi ¢ OB3 obecrnieunBaroTcs crienuaibHbIe YCIOBUS IS MOTYYCHHUST 00pa30BaHUs B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB.



Pabouas nporpamma coctasiieHa Ha ocHoBe ®PI'OC BO - marucrparypa 1o HarnpaBI€HUIO TOATOTOBKU
23.04.01 TexHomOTUs TPAHCTIOPTHBIX MporieccoB (mpuka3z Munoopuayku Poccun ot 07.08.2020 Ne 908).

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

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

3aBenyromuii kageapoit k.¢gp.M.H., noneHt, I'.B. SIkynuna

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

[Ipencenarens YMK k.T.H., goueHT A.B. 3a3bikun
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