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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
Lens: popmupoBanue y Oyaylux MarucCTpoB ClIOCOOHOCTH OCYIIECTBIISITh KPUTUIESCKUI aHATTN3
poOJEeMHBIX CUTyalluii HA OCHOBE CUCTEMHOTO MTOJIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBU.

Bagaun:

(hopMUpOBaHHE CTOCOOHOCTH K BBISIBJICHUIO COCTABIISIONINX MPOOJIEMHON CUTYAIIUH U CBSI3EH

MCKAY HUMHU,

OCBOEHHE METOJI0B KPUTUUECKOI'0 aHAJIN3a IIPHU UCCIIEIOBAHUH CHCTEM U BBIOOpA METONOB aHAIIN3a,
a/ICKBATHBIX MPOOJIEMHON CUTYaIUH;
MOJTy4YeHHE HaBBIKOB pa3paboTKH U 000CHOBAHUE IJIaHA ACHCTBUH 10 PEIICHUIO IPOOIEMHON

CUTyalluu,

MOJIy4eHUe 3HaHUH M0 MPUMEHEHHUIO CIIOCOO0B 0O0CHOBAaHMS pelIeHUs (MHAYKLINA, AeTYKIUs, 10
aQHAJIOTUH) IPOOJIEMHOM CUTYallUK U3YYE€HUE IPUHIIUIIOB TEOPHH CHUCTEM;

OBJIaJICHHE cIIoco0amMu Kiaccu(UKaIK CUCTEM;

pa3BUTHE HABBIKOB CUCTEMHOT0 MOJIEIMPOBAHNUS;

MIO3HAHUE CTIOCOOOB MPUHSATHUS PELICHUH B CJIOKHBIX CHCTEMaX.

2. [lepeveHb MIIAHUPYEMBIX Pe3yJbTATOB 00YyYeHUSs M0 JUCUMUILINHE (MOIYJ/II0), COOTHECEHHBIX C
HHIUKATOPAMM JTOCTUKEHUSI KOMIETeHH i

Ko n HaumenoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ysbTaToB ocBoeHust OITIOI]

VK-1 Cnocoben
OCYILECTBIISITh
KPUTHYCCKHI aHaTIH3
NpOOJEMHBIX CUTyalluid Ha
OCHOBE CHCTEMHOI'O
10JIX0/1a, BBIPa0aThIBATh
CTpPATErvio JICHCTBUN

YK-1.1 OcymiecTBiasieT HoOUCK
MH(OPMALIMOHHBIX PECYPCOB (B
TOM 4HCIIe B IU(PpoBOH cpene),
c6op u 06paboTKy
uHpopmaIuu o mpoodIeMHON
CUTYaIluu

3HAeT

- MPUHIMUIB IOMCKA M MaTeMaTHYeCKOU
00pabOTKH TaHHBIX,

IPHUHIMIIBI  TeHEepalid  Pernpe3eHTaTUBHOU

BBI60pO‘IHOﬁ COBOKYITHOCTH;

- TEOPETHYECKHE OCHOBBI MAaTEeMaTHYECKOU
00pabOTKHM TaHHBIX

ymeet

- OCYIIECTBIISTH TeHEPaIHIo

pernpe3eHTaTUBHON BRIOOPKH B COOTBETCTBHH C
3aJJaHHEM;

- 000CHOBBIBATH  HEOOXOJIMUMBIH
BI>I60pKI/I JJIA UCCIIEJOBaHUA,

- TPOBOJUTH CTAaTUCTHUYECKYID 00pabOTKy
JTAHHBIX MIPOBOAXMOTO MCCIICIOBAHNS.

o0BeM

BJIA/IEET
- MareMaTHYeCKUMH MeToJaMu 00paboTKu
JTAHHBIX

YK-1 Cnocoben
OCYIIECTBIISAThH
KPUTUYECKUN aHAIN3
pOoOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOI'0
MO/IX0/1a, BEIpabaThIBATh
CTpaTEruio AeUCTBUI

VK-1.2 IIpoBOIUT OLIEHKY
uHpopmaIuu o mpoodIeMHON
CUTyaIMu Ha COOTBETCTBHE
TpeOOBaHUSIM OOBEKTUBHOCTH U
JIOCTOBEPHOCTH

3HaeT
- TEOPETUYECKHE OCHOBBI TEOPUU MPOBEPKU
CTaTUCTUYECKUX THIIOTES;

yMeer
- GOpMyIIMPOBATH CTATUCTUYECKUE THUITOTE3bI;
- OCYWIECTBIATH  NPOLEAYPY  IPOBEPKHU

CTaTUCTUYCCKUX I'NITIOTE3,

BJIA/IEeT
- MpolEeAypaMH TIPOBEPKU CTATUCTHUCCKUX
TUIIOTE3




VK-1 Cnocoben
OCYIIECTBIISTh
KPUTUYECKHUI aHATIU3
poOJEMHBIX CUTYyaIUi Ha
OCHOBE CHCTEMHOI'O
M0/IX0/1a, BBIpaOaThIBaTh
CTpaTEruIo ACHUCTBUI

VK-1.3 OcymectBusier
JIEKOMITO3HITHIO TTPOOJIEMHOM
CUTYAIMH KaK CUCTEMBI

3HaeT
- CIocoOBl JIEKOMIIO3UIIMK CHCTEM (armapar
3HAKOBBIX JHarpamMM U mpodvee);

- MaTeMaTHYeCKHE€  METOJbI  BBLISBIICHHS
3aKOHOMEPHOCTEH  (YHKIIMOHUPOBAHUS U
Pa3BUTHUS CHCTEM;

- MareMaTH4YeCKHEe MOJEIN OIHMCAHUS CHCTEM
JUISI  HMX aHalli3a W IPOTHO3HPOBAHHS
MOBEJICHHUS, CTPATETHIECKOr0 ITAHUPOBAHHSI,

yMeer
- BBIABJIATH CHUCTEMOOOpasyromue (GaKTopsl,
XapaKTEPU3YIOUIUE CTPOCHUE U IIOBEJICHUE
CUCTEMBI;

BJIajieeT

- cnocobaMy  BBISIBICHHS COCTaBIISIFOIIMX
MpoOJIEMHOI CUTYyalluu U CBSI3€H MeXAy HUMU
c HCII0JIb30BaHUEM MaTeMaTU4eCcKOro
anmnapara:

0amaHCOBBIX MOJIENIEH,

MO/eJIeld CUCTEMHOM TUHAMUKH,
PErpeCCUOHHBIX MOJIEIICH

VK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKHUI aHAIIN3
IpOOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOI'0
110/1X0/1a, BbIpabaThIBaTh
CTpaTEruIo ACUCTBUI

VK-1.4 BorsaBnsiet aneMeHT(bl)
U CBS3b(1), CO3JIAI0LINE
MPOOJEMHYIO CUTYAIIHIO

3HaeT
- OCHOBHBIE MAaTEMaTUYECKHE MOJICIH IS
BBISBJICHHUS DJIEMEHTOB M CBA3EU B CHUCTEMAX,
CO3JAIONIUX  MPOOJIEMHYIO  CUTYyallMi0 ¢
MCIIO0JIb30BAaHUEM MAaTEMAaTUUYECKOT0 anmnapara:
0aJIaHCOBEIX MOJCIICH,

MOJEJICH CUCTEMHOM JUHAMUKHU,
PErpeECCUOHHBIX MOJIEIIEH;

- MAaTEMAaTHYCCKHC OCHOBBI HMHUTAIITMOHHOI'O
MOJICIIUPOBAHUS,

- OCHOBBI MaT€MaTU4CCKOTO0 MOACIINPOBAHUSA C
HUCITOJIB30BAHUECM UMUTAITNOHHBIX MOI[GJ'IGfI;

yMmeet
- BBIABIATH  dJeMeHT(bI) U  CBs3b(M),
co3jarouie  MpoOJIEMHYI0 — CHTYallUl0  C

MIOMOILBK UMUTALIMOHHOI'O MOJIETIUPOBAHUS;
BJIajieeT

- IpUeMaMi UMUTAlMOHHOT'O MOJICIINPOBAHUS;
- METOJJaMH MaTeMaTHU4eCKOrOo aHaiau3a s
MHTEPIPETALMHN PE3yJIbTaTOB MMHUTALIMOHHOIO
MOZCIIUPOBAHUS.




VK-1 Cnocoben
OCYIIECTBIISTh
KPUTUYECKHUI aHATIU3
poOJEMHBIX CUTYyaIUi Ha
OCHOBE CHCTEMHOI'O
M0/IX0/1a, BBIpaOaThIBaTh
CTpaTEruIo ACHUCTBUI

VK-1.5 ®opmynupyer 3a1auy
(v) 1t pa3pereHust
poOJIEMHON CUTYyalUH

3HaeT
- OCHOBHBIC MAaTEMAaTHYCCKHC MOIACIHU JIA
OITMCaHHuA CUCTEM,

- OCHOBHbIE  MaT€MaTU4YECKHE  METObl
ONTUMMU3AIINH;

- OCHOBHBIE  MaTeMaTHYeCKHEe  MOJENU
OPUHSITUS pelieHui u AKCIIEPTHOTO

OIICHUMBAHU CUCHAPUEB PAa3BUTHA,
- MaréMaTU4€CKUE OCHOBbI HMMHUTAIIMOHHOI'O
MOACITUPOBAHUA CUCTEM,

ymeer

- (opmanu30BBIBaTh yCIOBUE 3aJaud U
(dhopMynupoBaTh eé MaTEeMaTHYECKYIO
MOCTaHOBKY;

- CTPOUTHh UMUTALTMOHHYIO MOJIECJIb,

BJajieeT
- cocobaMu MaTteMaTu4ecKon (opMau3aium
yCIIOBHS IPEIMETHOH 33/1a4u;

- TNOAXOAaMM K BBIOOPY WM IOCTPOEHUIO
VUMHTAIMOHHON MOJIEIT CHCTEMBI

VK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKHUI aHAIIN3
IpOOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOI'0
110/1X0/1a, BbIpabaThIBaTh
CTpaTEruIo ACUCTBUI

VYK-1.6 OcymectBiusiet
uaeHTUUKaIuo 3a1a4(u) u
BBIOOp criocoba ux (ee)
peeHus

3HaeT
- crocoObl UJIEHTU(PUKALMU MaTeMaTH4YEeCKON
3a/1a4y;

- CrmocoObl BHIOOpAa MAaTEMAaTHUYECKOTO METO]1a
peleHus;

yMeeTr

- OCYILIECTBIAThH
MaTeMaTH4YeCKOM  3aJadyu
MPUKIIaTHON 3a7a4u;

- 000CHOBBIBaTH BBIOOP MaTEMaTHYECKOTO
METO/Ia PeIIeHUs JIJIs IPUKIIaIHOM 3a1a4H;

UACHTU(DUKAITIIO
JUISE  pelIeHHs

BJajeeT
- cmoco0aMH  pelIeHHUs MaTeMaTUYeCKOn
3a/1a4u, dbopMaU3yOIIe  MPUKIATHYIO
3a1auy, c ITOMOIIIBIO BbIOpaHHBIX

MaAaTEMAaTHYCCKUX METOJJ0B

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl
Jannast tucruIuinHa (MOyib) BKiIoueHa B brnok «luctumnunel, Moaynu» b1.0.01 ocHOBHO#
npodeccnoHaabHON oO0pa3oBarenbHOl nporpammsl 27.04.01 CtannapTuzaus 1 METPOJIOTHS U OTHOCUTCS
K 00513aTeIbHOM YacTH y4eOHOro TIaHa.
JU1s yCTIeTHOTO OCBOEHUS AMCLUUIUIMHBI HEOOXO0JMMO 3HaHHE Kypca MaTeMaTUKU B PAMKax MPOrpaMMBbl

OakanaBpuaTa.




n/a

[Tocnenyromue TUCIUTIIIMHBI

Kon n nanMeHoBaHMe HHIUKATOPA
IOCTHYKEHHUS KOMIIETEHIINH

[ToaroToBka K mporeaype 3auThl U 3alUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, VK-1.6, YK-2.1, YK-2.2,
VK-2.3, VK-2.4, YK-2.5, VK-3.1,
VK-3.2, VK-3.3, YK-3.4, VK-4.1,
VK-4.2, VK-4.3, YK-4.4, VK-5.1,
VK-5.2, VK-5.3, YK-6.1, YK-6.2,
VK-6.3, OITK-1.1, OITK-1.2, OITK-
1.3, OIK-2.1, OTK-2.2, OTIK-2.3,
OIIK-3.1, OTTK-3.2, OITK-3.3, OITK-
4.1, OTIK-4.2, OTIK-4.3, OTIK-4.4,
OIIK-5.1, OTIK-5.2, OITK-5.3, OITK-
6.1, OTIK-6.2, OTIK-6.3, OITK-6.4,
OIIK-7.1, OTIK-7.2, OITK-7.3, OITK-
7.4, OTIK-7.5, OTIK-7.6, OTTK-8.1,
OIIK-8.2, OTTK-8.3, OITK-8.4, OITK-
9.1, OTK-9.2, OTTK-9.3, TIK-1.1, [IK
-1.2, TIK-1.3, TIK-1.4, TIK-1.5, TIK-
1.6, TIK-2.1, TTIK-2.2, TIK-2.3, TIK-
2.4, TIK-3.1, TIK-3.2, TIK-3.3, TIK-
3.4, TIK-3.5, [IK-4.1, [TK-4.2, TIK-
4.3, TIK-4.4, TIK-4.5, TIK-4.6, TTK(LT)
-1.1, TIK(1T)-1.2, TIK(LD)-1.3, TIK(LT)-
1.4

HHTerpupoBaHHbIE CUCTEMBI YIIPABICHUS Ka4€CTBOM

IK-1.1, I1K-1.2, T1K-1.3, TIK-1.4,
I1K-1.5, I1K-1.6

[IpoexTHBIN MEHETKMEHT

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

BHyTpeHHuUi ayuT 1 opraHu3aius ciy>k0bl TEXHUYECKOTO
KOHTPOJIS

TIK-4.1, TIK-4.2, TIK-4.3, [TK-4.4,
IK-4.5, TIK-4.6

VYnpapiieHne Ka4eCTBOM TEXHOJIOTMUYECKUX MPOLIECCOB B
MIPOU3BOJICTBE

TIK-1.1, [IK-1.2, [IK-1.3, TIK-1.4,
TIK-1.5, TIK-1.6, TIK(L)-1.1, TIK(IT)-
1.2, TIK(L)-1.3, TIK(LT)-1.4

MeTo/1bl UCTIBITAHUI U KOHTPOJISI KaueCcTBa

TIK-2.1, [IK-2.2, [IK-2.3, TIK-2.4,
TIK(I)-1.1, TIK(I)- 1.2, TIK(I])-1.3,
TTIK(I)-1.4

MeTpOHOI‘I/I‘-ICCKOe o0OecrnieueHe UCIILITAHUN U KOHTPOJIA
KaueCTBa

OIIK-3.1, OIIK-3.2, OIIK-3.3

Onenka 3peKTUBHOCTH CUCTEMBI YIIPABICHHS KAU€CTBOM

OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK
-4.4

Cucremsl YIIpaBJIICHUA Ka4CCTBOM MPOAYKIIUN

OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK
-6.4, TIK(IT)-1.1, TIK(LD)-1.2, TIK(IL)-
1.3, IK(1])-1.4

10

CepTtudukanus nepcoHana

TIK-4.1, TIK-4.2, TIK-4.3, [TK-4.4,
MIK-4.5, TIK-4.6

11

CepTtudukanus OpoAyKIHUH, YCIYT U IIEpcoHaa

I1K-3.1, I1K-3.2, T1K-3.3, T1K-3.4,
I1K-3.5

12

3ajaun cTaHIAPTH3AIUNA B 00ECTICYCHIH YKOHOMHUKH KaueCcTBa

OIIK-3.1, OIIK-3.2, OIIK-3.3

13

NHupopmaninoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

OI1K-9.1, OTIK-9.2, OIIK-9.3, [TK
(1D)-1.1, TIK(LD)-1.2, TIK(L])-1.3, TIK

(L)-1.4




4. O0beM TUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHULAX C YKa3aHHEM KOJMYeCTBA aKaJeMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yaloluxcs ¢ npenojasaresieM (10 BUaamM y4yeOHbIX
3aHATHH) M HA CAMOCTOSITEIbHYIO PA00Ty 00y4YaK0IIUXCS

Cemectp
W3 Hux yacel Ha
. Bcero
Bup yaeOHoit paboTh qacoB MIPAKTUYECKYIO
TIOATOTOBKY 1
KoHTakTHas padora 32 32
Jleximonnsie 3ansatus (JIek) 16 0 16
IIpaktuueckue 3ausatus (Ip) 16 0 16
HMnasi koHTaKTHasi pa60oTa, B TOM YHCJIE:
KOHCYJIBTAIINN TI0 KypCOBOU paboTe (TIpOeKTy),
KOHTPOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTAlMIO (ClaJa 3a4era,
3a4ueTa ¢ OICHKOM; 3allliTa KypCOBOU pabOTHI
(mpoexTa); cmava KOHTPOIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO
(KoHCYNBTAIUS TIEpe/T SK3aMEHOM U cada
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 72 72
O61masi TpyA0eMKOCTb AMCHUIIIIMHBI (MO1YJIs1)
qackl: 108 108
3a4eTHbIC eIHHULbI: 3 3




5. Conepxkanue QMCHUILVIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 1O pa3jaesaM (TeMaM) ¢ YKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM

3aHATHUAM), Hac. Kox
HUHIUKATOP
3 13 JIP B a
Ne Pa3zzesbl qUCHUIITAHBI g JICKIIH Cp cero, JIOCTYKEHH
8 W3 HUX W3 HUX W3 HUX Hac. !
Ha Ha Ha KOMIICTCHI]
Beero | "PATT L poero | MPAKTH f poerg | PAKTH nn
YECKYIO YECKYIO YECKYIO
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Maremarnueckue
MOJIETIN CUCTEM
YK-1.1,
OCHOBHBIE TTOJIOKEHMS VK-1.2,
CHCTEMHOTO aHaJIM3a. VK-1.3,
1.1 MareMaTu4eckue MOACIIN 1 8 5 12 25 VK-1.4,
CHUCTEM VK-1.6,
YK-1.5
2 |2 paznen. Meroasl
ONTHMU3ALUU B YIIPABICHUH
CHUCTeMaMU
YK-1.1,
MeTonbl ONTUMU3ALUH. VK-1.2,
21, [Ipumeps! noucka 1] 2 2 12 16 YK-1.3,
ONTUMAJIBHBIX PEKHUMOB VK-1.4,
(GYHKIIMOHUPOBAHUS CUCTEM YK-1.5,
YK-1.6
YK-1.2,
NmMuTtanmonnoe YK-1.3,
2 o |MOIETHMPOBAKHS NPOLIECCOB 1] 2 2 16 20 YK-1.4,
"7 | IJIA TOUCKA ONTUMAIILHBIX VK-1.5,
PEKUMOB PabOThI CUCTEMBI YK-1.1,
YK-1.6
3. |3 pazmen. MaremaTudeckue
METO/IbI PUHSATHS PEIICHHIA
YK-1.1,
YK-1.2,
MHOTOKpHUTEepUATEHBIE METOIBI VK-13
3.1. | onTUMU3aANAA TS TPUHSITHS 1 2 2 12 16 VK-1 4’
pernreHni VK-15.
YK-1.6
YK-1.1,
YK-1.2,
MaTtemaTtuueckrue MeTO bl YK-1.3,
3.2 MIPUHATHS pELICHUI 112 3 10 15 YK-1.4,
YK-1.5,
YK-1.6




YK-1.1,
YK-1.2,
Nmurtaunonnoe VK-1.3
3.3. | MonmenupoBanue Juist npuHATus | 1 2 10 12 VK-1 4’
perieHuni VK-1 5:
YK-1.6
4. |4 pazgen. Kontposb
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. JIexuuu
Ne | HaumenoBaHue pazaena N
. HaumeHnoBaHue 1 KpaTKoe coep KaHue JeKIUi
pasn Y T€MBI JICKITUH’
OcCHOBHBIE MOJIOKEHHSI CUCTEMHOTO aHAIN3a U TEOPUHU MIPUHATHUS
peleHuit
OcHOBHBIC NONOKCHUA | OcyopHbIe MOHATHS CHCTEMHOTO aHATH3A
1 | CHCTCMHOTO aHAHU3A. | [Tpyvephl CUCTEM B TEXHUKE U SKOHOMHUKE
Matematnieckne | \aremarnueckoe MOAEIUPOBAHHE IPH H3YYESHHU CHOTEM
MOJCIIH CHCTCM Buapl MaTeMaTHYECKUX MOJIEIICH CUCTEM
Hcnonbs3oBanne TeOpUH MPUHSTHS PEIICHUN B CHCTEMHOM aHAJIN3e
banancoBeie Mojenu B cucteMHOM aHanm3e. [I[pumeHenne 6aancoBoi
Mozenn JleonTseBa
Ucropus co3zpanust 6aiaHCOBBIX MOJIEICH.
Tabnuia MexxoTpacieBoro 0ajgaHca v €€ CTPYKTypa.
OcHoBHBIE 0aTaHCOBBIE COOTHOIICHHS.
OCHOBHBIE MONOKEHAS | Texoormueckas MATPHIA H €€ TPOYKTHBHOCTB.
1 | CHCTCMHOTO aHAHU3A. | Martpuia noNHBIX 3aTpaT.
Maremarnieckne | NMonen, Jleontsesa.
MOACIH CHCTEM OCHOBHBIE THIIBI 33]1a4, PEIIAEMBIX C HOMOIIBIO MOJENH JICOHThEBA.
banancoBbie Mmosienu B cucteMHOM aHanuse. [Ipumenenue 6anancoBoi
Mozenu JIeoHTheBa ISl petieHus MPaKTUIeCKUX 3a/1a4.
Hcnonbs3oBanre KOMIBIOTEPHBIX TEXHOJOTHIA MPU TPUMEHEHUH B
CHUCTEMHOM aHaJlu3e 0alaHCOBBIX MOJeen
Moaenu cucTeMHON JUHAMUKH
Hcrtopus cozpanust MOeNIe CUCTEMHOM THHAMUKM.
[TpuHIUIIBI CO3/TaHKUS MOJENEN CUCTEMHON JUHAMUKHA
OCHOBHBIE 2JIEMEHTHI MOJIETTH CUCTEMHOMN JTUHAMUKH.
oOpaTHBIE CBSI3M B MOJICTISIX CUCTEMHOM TMHAMUKHA
N3BecTHBIE MOIENIM CUCTEMHON TMHAMUKU B Tpyaax doppecrepa: Moaenb
MPEANPUSITHS, MOJIETh TOPOJIA, MOJIETh PAa3BUTHSI [IUBUIIN3AIIAH.
OcHOBHBIE monoxkenus: | CUCTeMbI nHddepeHnanbHbIX YpaBHEHUS IEPBOTO MOPSAIKA C
1 CHCTEMHOrO aHau3a. | HaYalbHbIMU YCIOBHAMH KAk OCHOBA MATEMATHYECKOrO IPE/ICTaBICH s
MaremaTuueckue MOACIEN CUCTEMHOU TUHAMUKH.
MOJIEH CHCTEM [lepexon k TUCKpeTHOU hopMe MOJIEIH.
[Iporuo3upoBaHue ClieHApUEB PA3BUTHUSI CUCTEMA OCHOBE MOJIEEi
CUCTEMHOMN TUHAMUKH.
CranuonapHbie(yCTaHOBUBIIIHECS ) COCTOSHUSI.
JIuneliHbIe 1 HEIMHEWHbBIE CUCTEMBI, TUHEAPU3ALIHUSI B OKPECTHOCTHU
CTallMOHAPHON TOUYKH.
Bo3MoxHOCTB Hccaen0BaHus MOJIENIEN CUCTEMHON TMHAMUKU Ha
YCTOMYUBOCTb.




Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJIOTHH ISl TPOTHO3UPOBAHUS
CIIEHApPUEB PA3BUTHS CUCTEM Ha OCHOBE MOJIENICH CHCTEMHON JTUHAMUKH.

OCHOBHBIE ITOJIOKCHHS
CHCTEMHOT'O aHaI13a.
MaremaTtudeckue
MO CUCTEM

[TocTpoeHue perpecCHOHHBIX MOJENEN [JI aHAIU3a U MPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJln3e

[TonusiTue perpeccun

[TocTpoeHue MoieH perpecCHOHHON 3aBUCUMOCTH Ha OCHOBE
BBIOOPOYHBIX TAHHBIX

[TapHast ¥ MHOKECTBEHHAsI perpeccuu

Omnpenenenue OlEHOK MapaMeTPOB BHIOOPOUHOTO YpaBHEHHUs IMHEHHON
MapHOM PErpeccuu C MOMOIIBI0 METO/1a HAUMEHBIIINX KBAJPaTOB

O1nieHKa KayecTBa MNOCTPOCHHOW MOJICNIH JIMHEHHON MTapHON PErpeccuun
O1LeHKa TECHOTEI JIMHEWHON CBSI3U

[IpoBepka 3HAUMMOCTH ypaBHEHUS JTUHEUHOW MAPHOU PErPECCUU U
apaMeTpoB ypaBHEHUS

TpebGoBaHMs K CTATUCTUYECKUM OIIEHKAaM: HECMEILIEHHOCTbD,
COCTOATEILHOCTD, 3 (HEKTUBHOCTD.

Teopema ['aycca-MapkoBsa

[TpenmnochbuUIKu METO]a HAUMEHBIITUX KBaIpaTOB

Henuneiinas perpeccus. [Ipuem nuHeapuzanuy HEIMHEHHBIX MOJIEeH
OTIpeIeNIEHHBIX TUIIOB IS YIIPOILEHUS PACUETOB.

OT60p PakTOpPOB B MOJENAX MHOKECTBEHHON JIMHEHHOU perpeccuu
[TocTpoeHue perpecCHOHHBIX MOJIENEH I aHAIU3a U IPOTHO3UPOBAHUS B
CHUCTEMHOM aHallu3e

KomnproTepHble TEXHOJIOTUH I TOCTPOCHUS U aHAIIM3a PErPECCUOHHBIX
MOJIEJIEN.

MeTobl ONTUMHU3AIUH.
[Tpumeps! moucka
ONTUMAJIBHBIX PEKUMOB
(GYHKIIMOHUPOBAHUS
cHCTEM

MatemaTtuueckue MOJIENH MOCTPOCHHs Kputepres 3(pPpeKTHBHOCTU
dbyHKIIMOHUpOBaHUS cucTeM. MeTo bl ontumu3anuu. [Ipumeps! norcka
ONTUMAJIBHBIX PEKUMOB (DYHKIIMOHHUPOBAHUS CHCTEM.

[Tpouecc BriGOpa KpuTepus 3p(HEKTUBHOCTH B KOHTEKCTE OCHOBHOM 11€7I1
WCCJIEIOBAHNS CUCTEMBI

TpeboBanust K KpUTEPHUIO Y3PPEKTUBHOCTH

MartemaTtnueckoe BelpakeHue Kputepust 3 HeKTUBHOCTH

[TocTaHoBKa 1 aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONTUMM3AIIMOHHBIX 3a7a4
[Tpumeps! 3a1a4 TUHEHHOTO U HEJIMHEWHOTO MPOTrpaMMHUPOBaHUSI(UMEETCS
B BUJy ONTHUMM3AIMH):33/1a4a 00 ONTUMAIbHON POU3BOACTBEHHOMN
IporpaMMe, TpaHCIIOpTHAs 3a/1a4a, 3a/la4a O Ha3HA4eHUsX, 3aJa4a JIpoOHO
-JINHEWHOT 0 NMPOTPaMMHUPOBAHUS, 3a/1a4a yIIPABICHHUs 3a11acaMu IIpU
JIETEPMUHUPOBAHHOM CIIPOCE.

['padmueckuit MeTos perieHus 3a/1a4 JUHEHHOTo TPOrpaMMUPOBAHHUS.
ANTOPUTM CUMILIEKC-METOA.

KoMnbrorepHas peanusanus peleHus 3a1a49y JMHEHHOT O
IPOrpaMMHUPOBAHUS U

AQHAJIN3 MTOIYYEHHOTO PELICHMUS.

Mertonsl penieHne 3a1a4 HETUHEHHOTO TPOrpaMMHUPOBAaHUs B CHCTEMHOM
aHaJIN3e.

Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOIOTHM ISl TTOMCKA ONTUMAaIbHBIX
PEXKUMOB (DYHKIITMOHUPOBAHUS CUCTEM.

NmMuranmmonHoe
MOJICTTUPOBAHUS
MIPOIIECCOB JIJIsl TIOMCKA
ONTHUMAJIBHBIX PEKHUMOB
PabOTHI CUCTEMBI

Marematrnueckue OCHOBbI IMUTAlHOHHOTO MOJEIIMPOBAHUS CUCTEM
CyTh UMHUTALIMOHHOT'O MOJICJIUPOBAHUSI.

Meroa Monre-Kapio.

Teopus OLEHOK.

[TporpamMHoe oOecrieueHrEe UMUTALMOHHOTO MOJICIIMPOBAHMUSL.
AJNTOPUTMBI T€HEpALlUU CyYalHbIX YUCET.

['enepupoBaHue CllydyallHbIX BEJIMYMH, UMEIOIINX 3aJaHHbINA 3aKOH




pacnpeeneHus.

HaxoxaeHune onTUManbHbIX YCIOBUNA (DYHKIIMOHUPOBAHUS CUCTEMBI C
MTOMOUIBI0 UMUTAIIMOHHOTO MOJICTUPOBAHUSI.

Hecranuonapssie pexumbl pab0OThl UMUTALIMOHHOW MOJIETH

AHanu3 BBIXOJIHBIX JAHHBIX U CPaBHEHUE alIbTEPHATUBHBIX BAPUAHTOB
Pe3yNIbTaTOB UMUTALIMOHHON MOJIEIH

AHanu3 4yBCTBUTEIBHOCTH UMUTALIMOHHON MOJIEIH

Peanu3zanust MUMUTalIMOHHOTO MOJIETTUPOBAHUS C IIOMOILIBIO
KOMITBIOTEPHBIX TEXHOJIOTUI

[Ipumeps! pa3pabOTK UMHUTALIMOHHBIX MOJIENIEH Ul pellIeHus 3aa4
CUCTEMHOTI'0 aHaJli3a U MPUHSITUS PEeIICHU

Mogpens orpeeneHus MoTpeOHOCTEN Topo/ia B KOJTMYECTBE MOKAPHBIX
MaIlIiH

MMuTanimoHHOE MOJEIMPOBAHUE TEXHOJIOTMUECKUX M TPAHCIIOPTHBIX
IIPOLIECCOB

MHorokpuTepuanbHbIe
METO/IbI ONTHMH3AINH
JUTS IPUHSTHS peIIeHUN

MHOroKpuTepuagbHble METOAbI ONTUMU3ALUY JJIs IPUHATUS PELICHUI
[TocTanoBKa 3a1a4M MHOIOKPUTEPHUAIILHON ONITHMH3ALIUN.

[IpuMepsl 3a1a4 CUCTEMHOIO aHAIN34a, IPUBOAAIINE K 3a/1a4am
MHOT'OKPUTEPHAIILHON ONITUMHU3ALIAH.

MeTtoasl MHOTOKPUTEPUAIbHOM ONTUMH3ALUH.

[IpuMeHeHre MHOTOKPUTEPHUAIBHBIX METOJ0B ONITUMHU3ALAN [T
IIPUHATHS pELICHUN

Hcnons30BaHre KOMIIBIOTEPHBIX TEXHOJIOTHN JUUIS pealln3aliii METOI0B
MHOT'OKPUTEPHAIILHON ONITUMU3aLAN

MaremaTuueckue
METOJIbI IPUHATHUSA
peLeHuit

MaremMarrnyeckyre METObl IPUHATHS PELIIEHUN

OO01as XxapakTepuCcTUKa MAaTEMaTHYECKUX METOJIOB MPUHATHUS PELICHUM
DKcrepTHbIE METO/Ibl U UX IPUMEHEHUE MTPU MPUHITHH PELICHUN
MaremaTrueckoe 000CHOBaHHE COTJIACOBAHHOCTH MHEHUI SKCIIEPTOB,
IIPOBEPKA CTATUCTUYECKUX TMIIOTE3 JUIsl IPOBEPKH 3HAUUMOCTH

K03 (dULIIEeHTa paHTOBOM KOppENALnn

Meton ananu3a nepapxuii-o06JacTb NPUMEHEHHUS! B CHCTEMHOM aHaJIN3e
P NPUHATUH PELICHUH, ONMcaHue OOIIEero aJropuTMa, OlleHKa
COTJIaCOBAaHHOCTH IOCTPOCHHOW HEpPAPXHH.

OneHka crieHapueB pa3BUTHUS CUCTEMBI PU MPUHATUN PELICHUH ¢
MOMOIIBIO JI€PEBA PEUICHUI

KoMIbroTepHBIE TEXHOJIOTHH [T PEAIN3ALUN MAaTEMATUYECKUX METO/I0B
IIPUHATHSI PELLICHUN.

5.2. [IpakTuyeckue 3aHATHS

HanmenoBaHue pa3aciia

pJ:;_)H M TEMBI PAKTHHYECKHX HavMeHOBaHME M CONEPIKAHNE TTPAKTHIECKUX 3aHATHI
3aHATHHI
MaremaTudeckue MeToIb 00pabOTKH JAHHBIX, IIPOBEPKA CTATHCTHIECKUX
TUIOTE3
[IpumeHeHne METOI0OB MaTEMaTUYECKOM CTATUCTUKU 7151 00paboTKa
PE3yIBTATOB SKCIIEPMMEHTA MIIM HAGIFOIeHUI
OCHOBHBIE ONOKEHUA | Jcrionp30BaHMe KOMITBIOTEPHBIX TEXHOJOTHIA /11 06paGOTKH JaHHBIX.
1 | CHCTCMHOIO aHaM3A. | [[ocrpoeHne SMIUPUYECKON (QYHKIIUMH pacipeneIeHus.
Maremaruieckne I'paduk sMOupHUEcKOit GyHKIMU pacTIpeIeIeHuS.
MOZCH CHCTeM OnpejieieHre YUCITOBBIX XapaKTEPHCTHK BHIOOPKH
[IpoBepKa CTaTHCTHYECKUX TUIIOTES O 3aJaHHOM BHJIE PACIIPEIETIEHHS.
JIucniepCUOHHBIN aHaJIN3.
PellieHne pakTHYECKHX 3a/1a4.
OcHoBHELe Homoskery | PAIAHCOBad Mok JICOHTheRA i e¢ IPUMEHEHNE B CHCTEMHOM aHAMIH3e
1 AHanmu3 TabauIbl MEKOTPACIIEBOTO OagaHca

CHUCTCMHOI'O aHaJIn3a.




MaremaTtuueckue
MOJIEIN CUCTEM

[TocTpoenue moaenu JIeoHThEBa HA OCHOBE 3aJaHHOM TaOIUITBI
MEXOTpacaeBOro dajranca

OrnieHKa MPOYKTUBHOCTH TEXHOJOTUUYECKONH MATPHIIBI

Pemenre TUIIOBBIX 337249 CTPATETUUECKOTO INIAHUPOBAHUS
Hcrnonb30BaHME KOMIBIOTEPHBIX TEXHOJOTUN MPH PEIICHUHN 3a/1a4
CHCTEMHOTO aHaJu3a ¢ IPUMEHEHUEeM OaaHCOBOM Mojienu JIeoHTheBa

OCHOBHBIE TTOJIOKEHUS
CHCTEMHOTO aHaJI13a.
MaremaTtudeckue
MOJICTIU CUCTEM

[TocTpoenure u aHaJIN3 MOJIETIEH CUCTEMHON JTUHAMUKH

[TocTpoenue U aHaJIM3 MOJIEIEH CUCTEMHON JUHAMUKU
Hcnonp3oBanue Meroaa Ditiiepa Npu peanr3aldd MoJIeJied CHCTEMHOM
JTUHAMUKHU

[Torck cTallMOHAPHBIX COCTOSTHUM

[TocTpoeHue crieHapueB pa3BUTHS UCCIIETYEMBIX CHCTEM C TTIOMOIIBIO
MOJIEJIEH CUCTEMHOU TUHAMUKU

[IpumeneHnne MozeNel CHCTEMHOW TUHAMUKH JIJISl PEIICHUE
MPaKTUYECKHX 3aJ1a4 B CBOEH IIPEIMETHON 00JIaCTH HCITOIh30BaHUEM
KOMIThIOTEPHBIX TEXHOJIOTHH.

OCHOBHBIE TTOJIOKEHUS
CHCTEMHOTO aHaJI13a.
Maremartnaeckue
MOJIETIU CUCTEM

[TocTpoeHue perpecCHOHHBIX MOJIENEN Ul aHaIu3a U IPOTHO3UPOBAHUS B
CUCTEMHOM aHaJlu3e

ITocTpoeHne Mozen MapHOM JINHEWHON PErpeccuu, IpoBepKa
3HAYMMOCTH YPAaBHEHUS U MIapaMeTPOB ypaBHEHUS

IIpoBepka ocHOBHBIX npeanocsuiok MHK

Hcnionb30BaHKuEe MOCTPOCHHOM MOJEIN JJIsl AaHAJIN3a CUCTEMBI.
ITocTpoeHne HEMMHENHBIX MOJIEIEH.

Bo160p nyuiieit mogenu.

[TporHo3upoBaHue Ha OCHOBE BbIOPAaHHOW MOJIEIH.

Metoabl onnTUMU3AHNH.
IIpumeps! moucka
ONTHUMAJIBHBIX PEKUMOB

MatemaTtuyeckue MOJIENH MOCTPOCHHs Kputepues 3(pPpeKTHBHOCTU
cucteM. Metoasl onTumu3auu. [Ipumeps! moncka oNTUMAalbHBIX
PEKUMOB (HDYHKITMOHUPOBAHUS CHCTEM.

HOCTpOGHI/Ie MATEMAaTUYCCKUX MOI[CJ'ICfI AJIg OMMPEACTICHUS ONITUMAJIbHBIX

(1)}’HKIII/IOHI/Ip0BaHI/I$I PEKUMOB pa6OTBI CHUCTEM
CHCTEM Mcronp30BaHne KOMITBIOTEPHBIX TEXHOJIOTHH JIJIS TOMCKA OMITUMATbHBIX
PSKUMOB (PYHKIIMOHUPOBAHUS CUCTEM TP PEHICHUH MTPAKTUUSCKHX 3a/1a4
CUCTECMHOI'O aHaJIn3a.
HpI/IMepLI HUMUTALUOHHOI'O MOJCINPOBaHUA
NMUTALIOHHOE Peanusanus mpuMepOB MMUTAITHOHHOTO MOJICTUPOBAHUS C TIOMOIILIO
MOJEIUPOBAHUS IPOrPaMMHOTO O0ECTIEYEH S

mponeccoB IJIsd IMOUCKaA
ONITUMAJIBHBIX PEKUMOB
pa6OTLI CUCTCMBI

Pemienue IMPAKTUYCCKUX 3ada91 CUCTEMHOT'O aHAJIM3a C IPUMCHCHUCM
HMHTALMOHHBIX Mojaenel. HaxoxaeHrne onTuMalbHbBIX y'CJ'IOBI/Iﬁ
q)YHKI_II/IOHI/IpOBaHI/IH CUCTEMBI C TIOMOIIIBIO UMUTALITMOHHOI'O
MOZACIINPOBAHUA.

MHorokpuTepuaibHbIe
METO/bI ONTUMU3ALIUU
JUISL IPUHSATHS pEeIIeHUH

MHoOrOoKpHuTEepraIbHble METOAbI ONTUMHU3ALNY I IPUHATHS pELICHUN
IIpakTHueckoe MPUMEHEHNE METO0B MHOTOKPUTEPHAIIBHBIE
ONTUMU3ALMHY JIJIs1 TPUHATHUS PEILICHHI.

Pemenne 3amad NpuHATHA PELIEHUH C IOMOLIBI0 MHOTOKPUTEPHUAIBHBIX
METO/I0B ONTUMH3ALMHU C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUI

MareMaTnyeckre METObl IPUHSTHS PEeIIEHUN

Maremaririeckue Perienne npakTUYeCcKUX 3a/1a4 Ha MPUHATHE PEIICHUN C UCTIOJIb30BAHUEM
MCTOABI MPUHATHA | \1atemaTHueckuX METOIOB IPUHSTHS PEIIEHHH C IPHMEHEHHE
peIeHIH KOMITBIOTEPHBIX TEXHOJIOTHIA.
MMuTaIIMOHHOE MOJICTUPOBAHKE JUTS IPUHSITHS PEIICHUI
Vmuranmonroe [MpakTrdeckas peanu3anus 0COOCHHOCTEH MPUHSATHUS PEIICHUH B

MOZECIIMPOBAHUE IS
[IPUHATUS PELICHUI

JUHAMHUYCCKN CIIOJKHOH cpeac C IpUMECHCHUEM UMHUTAIMOHHOT'O
MOACIIUPOBAHUEC




Pemenne npakTuyeckux 3aj1a4 CHCTEMHOTO aHAIM3a!

MIPUHSTHE PEIIeHNH HAa OCHOBE UMUTALIMOHHOTO MOJIETTUPOBAHUS
pacnpoCcTpaHeHUs MTHHOBAIWA:

MIPUHSTHE PEIIEHNH HAa OCHOBE MMUTAIMOHHOTO MOJICITUPOBAHUS
pacrnpocTpaHeHUs 3arps3HEHUN;

MIPUHSATHE PEIlIeHNH Ha OCHOBE UMUTAIMOHHOTO MOJICITUPOBAHUS
nemMorpaduyeckux mporeccos.

5.3. CamocTosTenbHas paboTa 00yJaroIHuXCs

Ne | HaumeHnoBaHnue pasuena N
ConeprkaHre caMOCTOSTEILHON paboThI
pas3| JAUCUMIUIUHBI U TEMBI
OCHOBHBIE TIOJIO)KCHHSI CACTEMHOTO aHAIN3a U TEOPUU TTPUHSATHS
penieHui, MaTeMaTHIECKHUEe METOIbl 00pa0OTKH JaHHBIX, IPOBEPKA
CTaTUCTHYECKHUX THUIIOTE3
N3yueHnre OCHOBHBIX IMOJIOKEHUSI CHCTEMHOT'O aHAIN3a U TEOPHH
OCHOBHBIE ITOJ0KEHHUS NPUHSATHS PElICHH,
1 CHCTCMHOT'O aHAIIN3A. | canocTOSATENILHOE PEICHHE MPAKTUYECKUX 3a1aHMi,
Maremarnyeckue CBSA3aHHBIE C MATEMATHYECKMMH METOIaMU 00pabOTKH JaHHBIX U
MOZCIH CHCTEM IPOBEPKOM CTATUCTUYECKUX TUIIOTES, UCIIOJIB30BAHNE KOMIBIOTEPHBIX
TEXHOJIOTHH JUUIsl PELICHMS 3aJaHUM.
N3yuennii MpuMEHEHNUH KJIACTEPHOT0 aHAIN3a I MHOTOMEPHOM
TPYIITUPOBKH.
BanaHcoBbIe MOJIENM B CHCTEMHOM aHAJIN3€
OcHoOBHbIE TONI0KeHus | I3ydeHne npuMeHeHus 0alaHCOBBIX MOJIeNIel B CHCTEMHOM aHallu3e
cuctemMuoro anamn3a. | CaMOCTOSITEIIPHOE BBITTOJIHEHUE MPAKTHYECKUX 3aaHUl C IPUMEHECHUEM
1 MareMaTHuecKue KOMITHIOTEPHBIX TEXHOJIOTHH.
MOJIENIU CUCTEM N3ydyeHne OCHOBHBIX MPUHIIMIIOB TOCTPOEHUS MOJICH PACIIUPSIOLICHCs
skoHOMUKH Heilimana
Mogenu CHCTEeMHOM JUHAMHKU B CHCTEMHOM aHAaJIN3E
N3yuenune TeopeTnuueckoro Marepuanina
CamocTosiTeNbHOE BBINOJIHEHNE TPAKTUYECKUX 33JaHUN ¢ TPUMEHEHUEM
OCHOBHBIC TTOJI0KEHHUS .
KOMITBIOTEPHBIX TEXHOJOTUI
1 CHCTCMHOTO aHaJIA3a. N3yueHne npuMeHeHns MOJIENIe CUCTEMHOTO aHAJIN3a B Pa3IUYHbIX
MaremMaTHudecKue N
00J1acTSIX 3HAHMIA.
MOJISIIH CHCTEM Monenu cucTeMHOM TUHAMUKY TIPY OMMMCAHUU (PU3UUYECKUX MPOIIECCOB.
Mopenu cucTeMHOM TUHAMHUKY B 9KOHOMUKE U AeMorpaduu, MOJIeNb
Camysnbcona-Xukca.
Bo3M0XHOCTHM MaTeMaTHYeCKUX MAaKeTOB M OHJIAH Cpe[l AJi MOCTPOCHUS
W aHaJn3a MOJENICH CHCTeMHON THHAMUKH.
[TocTpoeHue perpecCuOHHBIX MOJENEH 1l aHaIu3a U TPOTHO3UPOBAHUS B
CUCTEMHOM aHaJIn3e, IPOrHO3MPOBAaHUE HA OCHOBE BPEMEHHBIX PSJIOB
N3yuenue TeopeTnueckoro Marepuana
OcHOBHbIE ONOKEHHUS CamocTosiTeIbHOE BBIMOJIHEHNE TPAKTUYECKUX 33JJaHUN ¢ TPUMEHEHUEM
1 CHCTCMHOTO aHATHN3A. | xoMy1pI0TEPHBIX TEXHOIOT U
Maremaruyeckue N3yueHnne nporHo3upoBaHus HA OCHOBE BPEMEHHBIX PSAJIOB IIyTEM
MOZCIN CHCTEM BBIJICJICHHS] KOMIIOHEHTOB BPEMEHHOTO Psi/Ia U CUHTE3a MOJIEIN YPOBHS
BPEMEHHOT0 psifa
IToctpoenne moaenu Ko66a-/lyrnaca.
MaremaTtuueckre MOJIeIH MOCTPOSHUS KpuTepreB dPPEKTUBHOCTH
Merozpt onrTUMH3ANHAN. | cpetem. MeTO Bl ONITUMHU3AIIHH. [Ipumepsl MoKMcKa ONTUMAIBHBIX
2 [Tpumepsn! moncka

OIITUMAJIBHBIX PEKUMOB

PEKUMOB (DYHKITHOHUPOBAHUS CHCTEM.




W3ydeHre OCHOBHBIX THUIIOB 3a/1a4 ONTUMU3ALUHU, UCTIONb3yEMbIX IS
MOJTyYEHUs ONITUMAJIbHBIX PEKUMOB (PYHKIIMOHUPOBAHUS CHCTEM.

(GYHKIMOHUPOBAHUS | By 1 onHeHMe 3alaHui 171 [TOJyYE€HUs  ONTUMAJIbHBIX PEKUMOB
creTe (yHKIIMOHMPOBaHUS CUCTEM C UCIIOIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHH.
MmMuTanioHHOE MOACIMPOBAHHUE CUCTEM
AMATAIGHOHHOS M3ydenne TeopeTHIECKHX OCHOB MMUTALMOHHOTO MOJCTHPOBAHHSA
MOJACINPOBAHUA CUCTEM

IPOIIECCOB IS TOUCKA
ONTHUMAJIBHBIX PCIKUMOB
paboThI CUCTEMBI

BrinosiHeHWe 3a1aHui 110 peaTM3alii UMUTAMOHHOTO MOJICJIMPOBAHUS C
MIOMOIIHIO IPOTPAMMHOTO 00€CTICUSHM S, HAXOKICHIE ONTHMAIbHBIX
yCIIOBUH (YHKIITMOHUPOBAHUS CUCTEMBI C TIOMOIIBIO HMHTAIIMOHHOTO
MOJEIUPOBAHUS.

MHoOroxkpurepraabHbIe
METObI OITUMU3ALIUU
JUISl TIPUHSATHUS PELLICHAN

MHOFOKpI/ITepI/IaJIBHBIC MCTOJbI OIITUMH3ANU IJId IPUHATUA pCIJ_IeHI/Iﬁ
I/I3yquHe TCOPCTUUCCKOTO MaTCpHralia 1o NpuMCEHCHUIO
MHOT'OKPUTCPHUAJIbHBIX METOJ0OB OIITUMH3AINN IJId NPUHATUA pemeHHﬁ,
CaMOCTOATCIIbHOC BBIIIOJIHCHUC SaHaHI/Iﬁ o MPUMCHCHUTO
MHOT'OKPUTCPHUATIbHBIX METOJ0B IMMIPHUHATHA pGHIGHI/If/'I JJI1 pCHICHUA
MPAKTUYCCKUX 3aaa4 CUCTCMHOI'O aHAaJIM3a C UCIIO0JIb30BAHHUEM
KOMITBIOTCPHBIX TEXHOJIOTHIA.

MaremaTu4ecKue MeTO bl IPpUHATHA pemeHHﬁ
I/I3yquI/Ie TCOPCTUYCCKOI'O MaTCpurajia 1o IPpUMCHCHHUIO MAaTEMATHYCCKUX

Maremarnueckue METOJIOB NPUHATHUS PEIICHUM.
METO/bI Hpmfﬂm’l CamocTtosTenbHas paboTa Mo KOMIBIOTEPHOMY PEIICHUIO 33/1a4 Ha
pCIICHIH MPUHSTHE PEIICHUN C MCIOJIb30BaHUEM MaTEMAaTUUYECKUX METOJIOB
MIPUHSTHUS PEIICHUMN.
NMmuTanlnoHHOE MOJIETMPOBAHKE IJI IPUHATHS PEIICHHUI
N3yuenune TeopeTnyeckoro Marepuaia 00 UCIOJIb30BaHUU
HNmurtanmonnoe

MO/JIJIMPOBAHUE ISl
NPUHATHS peIeHUH

UMUTAIIMOHHOTO MOJICIIMPOBAHUS JUISI IIPUHSATHS PEIICHUA.
CamocrosiTenbHas paboTa 1Mo BRIMOTHEHHUIO 3aJaHUH, CBA3aHHBIX C
peNIeHHe 3314 110 MPUHATHIO PEIICHUH ¢ MPUMEHCHHEM KOMITBIOTEPHBIX
TEXHOJIOTHI.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOLIEE:

- U3y4YECHHE TEOPETUUYECKUX BOMPOCOB MO BCEM TEMaM JAUCIUIUINHBL;

- IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- IOATOTOBKA JIOKJIA/I0B ¥ COOOIICHHIA;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO yCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K 3a4eTy.

3a510roM yCHeIHOro OCBOEHUS ATON AUCHUILIMHBI SBJISETCS 00s13aTEIbHOE MOCEIICHNE
JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHUH, TaK KaK MPOMYCK OJHOTO (TeM 0oJjiee, HECKOIbKUX ) 3aHATUH MOKET
OCJIOKHUTh OCBOCHHE pa3/iesioB Kypca. Ha npakTuueckux 3aHATUSIX MaTepuall, U3JI0KEHHBIN Ha JIEKIUX,
3aKpeIUIsieTCsl P MOJArOTOBKE JI0KJIa10B U COOOIIEHUH, TPe3eHTAlHi, a TAKKe B paMKax BBIITOJIHEHUS
MPAKTUYECKUX 3aJaHHM, pelIeHus] KeHCOB U TeCTOB, pealli3alluy IPYMNIOBBIX TPEHUHI'OB, TPOOIEMHBIX
TUCKyccui u apyrux gopm, npexycmorpeHasix PIT/I.

[Ipucrynas Kk U3y4eHUI0 JUCIUILIMHBI, HEOOXOJUMO B MEPBYIO OUYepEab 03HAKOMUTHCS
conepsxkanueM PITJI, a Takxke METOAMYECKUMHU YKa3aHUSIMU IO OpraHU3aIl[il CAaMOCTOSATEIbLHONU pabOThl U
MOATOTOBKU K MPAKTUYECKUM 3aHSATHSIM.

[Ipu moAroTOBKE K MPAKTUUECKUM 3aHITHIM U B paMKax CaMOCTOATEIbHON paOOThI 110 U3YYCHHIO
JTUCITUTUIMHBI 00YJarOIIUMCST HEOOXO0TUMO:

MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHSATUU MaTE€pPUal U JIOMOJIHUTH €T0 C YYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

MIPU CAaMOCTOATEILHOM U3YYCHUH TEOPETUUECKON TEMBI C/IETIaTh KOHCIIEKT, UCTIOIb3Ys
pexkomenioBannbie B PIIJ] nctounuky;

MOATOTOBUTKCS K MPOBEPOUHOMN padOTe, MPETyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

MOATOTOBUTHCS K MPOMEKYTOUHON aTTECTAIUU.

7. OueHOYHbIe MAaTEPHAJIBI IS IPOBEJAEHUS TEKYIEero KOHTPOJIS yCIeBAeMOCTH M IIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXcs M0 AMCHHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIINI C yKa3aHUEM 3TAIMOB MX (HOPMUPOBAHHUSI B IPOIIECCE OCBOCHUS UCIIUITITMHBI

Koxa n naumeHoBanue
No KoHTponupyemsie pa3aesbl JUCHUTIITUHBI . Bun onienounoro
WHJIMKATOpa KOHTPOJIUPYEMOH
/1 (Momyms) cpencTaa
KOMIIETCHITUH

1 OCHOBHBIE TTOJIOKEHHS CHCTEMHOTO VK-1.1, VK-1.2, YK-1.3, VK- Tect
a"Haym3a. MareMaTH4ecKrue MOJICIIH CUCTEM 1.4, YK-1.6, YK-1.5 ee

, Meroas! ontumuzanuu. [Ipumepsl noucka VK-1.1, VK-1.2, VK-1.3, VK-
ONTUMAJIbHBIX PEKUMOB 1.4, VK-1.5, VK-1.6 TECT
(G YHKITMOHUPOBAHMSI CUCTEM

3 | nonexa onmvamin pesomion pagorss | V1% VL VLA VI |
. P P 1.5, VK-1.1, VK-1.6
CHCTEMBI

4 MHorokpurepuaibHble METObI YK-1.1, VK-1.2, YK-1.3, VK- Tect
ONTUMU3ALNHU JUJIS IPUHATHUS PELICHUN 1.4, VK-1.5, YK-1.6

5 MaremaTuyeckue MeTO bl TPUHATHS VK-1.1, YK-1.2, YK-1.3, VK- TecT
pereHui 1.4, VK-1.5, YK-1.6

6 NmuTannoHHOE MOIETUPOBAHUE IS VK-1.1, YK-1.2, YK-1.3, VK- Tect
TIPUHSATHUS PEIICHUIH 1.4, YK-1.5, YK-1.6

7 |3auer VK-1.1, YK-1.2, YK-1.3, VK- Tect

1.4, VK-1.5, YK-1.6

7.2. TunoBsle KOHTPOJIbHBIC 3aJaHWA UJIM MHBIC MAaTCPHAJIbI TCKYIIETO KOHTPOJIA YCIIEBAEMOCTH,

HE0OXOIUMBbIE 1JI OLICHKH 3HAHUI, yMEHHUI U HaBBIKOB U (WJIM) OMbITa MPOPECCUOHAIBHOMN 1EITEeIbHOCTH,
XapaKTEePU3YIOMIMX ATArbl (POPMUPOBAHUS KOMIIETEHIIMH B MPOLIECCE OCBOEHUS AUCHUTIIHHBI
Jiis mpoBepku chOpMUPOBAHHOCTH MHAUKATOpa AocTikeHus kommereHmn YK-1.1, YK-1.2, VK-



1.3, VK-1.4, YK-1.5, YK-1.6

TumnoBbsie KOHTPOJIBHBIC 3aTaHUS

3amauva 1

Haiitu nanHbIe 1715 331244 IO CBOCH MPEIMETHOM 001aCTH, OCYIIECTBUTh X CUCTEMATHUECKYIO
00paboTKy, BBHIITOJHUTH IPOTHO3 HA OCHOBE IMOCTPOCHHONW MaTeMaTUYECKOW MOICIIH

3amava 2

CdopMynupoBaTh MaTEMAaTHYECKYIO 3aJa4y ONTUMU3AIUH JJIS TOBBIIICHUS 3G (HEKTHUBHOCTH
TEXHOJIOTHYECKOT0 MpOoIecca B CBOSH MPEeAMETHOM o0macTu. PemuTh 3a1auy onTuMH3aIiu,

C/eNIaTh BHIBOJBI 00 ONITUMAIBHOM PeXUME (HYHKIIMOHUPOBAHUS CHCTEMBI

Tect 1
. COBOKYITHOCTH B3aMMOCBSI3aHHBIX JIEMEHTOB, 00pa3yIOIUX HEIOCTHOCTh WM €TMHCTBO
. MOJIeTTb
. OpraHu3aIuUs
. cucTeMa
. COCTOSIHUE
. lunamMuuecKoe N3MEHEHHE CHCTEMbI BO BpEMEHU
. byHKIHSA
. TIporpecc
. TIpo1iecc
. haxTop
. HecBomuMoCTh CBOHCTB CUCTEMBI K CyMME CBOMCTB €€ KOMIIOHEHTOB
. BBEHTYaJIbHOCTh
. BMEPIKEHTHOCTh
. DHTPOIHS
. OKCTPATOISIH
. [Iporiecc HEMPEPHIBHOTO Pa3BUTHS CHCTEM BO BPEMEHU
. INalleKTUKa
. TIporpecc
. IMTHAMHKA
. QYHKIIMOHHPOBaAHHE
5. CnocoOHOCTh CHCTEMBI 3aMMCTBOBAaTh HEOOXOAUMBIE PECYPCHI U3 BHEILIHEH Cpebl U
MPOTUBOICHCTBOBATH TEHCHIINH Pa3pyLICHHS
a. aJanTanus
0. HEeraTuBHAsI SHTPOMUS
B. TOMEOCTa3
T. SMEPKEHTHOCTh
6. LleneHamnpaBieHHbII UTEPAIIMOHHBIN MPOLIECC MOTYYEHHUS CEPUU CUCTEMHBIX 3 (HEKTOB C IENbI0
ONTUMM3AINH MIPUKIAHON 1IeJH B paMKax 3aJaHHbIX OTpaHHYEHUN
a. CUCTeMHBIN YPPexT
0. CTpYKTypHasi ONTUMHU3AITHS
B. DHTPOIIHS
I. Iporpecc
7. Cucrema MOXeT JOCTUTHYTh TpeOyeMOro KOHEUHOTO COCTOSIHHSI, HE 3aBUCAIIET0 OT BpEMEHU U
OTIPEICNIIEMOT0 UCKITFOUUTEIHHO COOCTBEHHBIMH XapaKTEPUCTHKAMU CHCTEMBI MIPU Pa3TNYHBIX HAYAIbHBIX
YCIOBUSX U PA3TMUHBIMH MTyTSIMH
a. SKBU(UHAITBHOCTh
0. YMEPIKEHTHOCTh
B. DHTPOIHS
T. YBOJIIOLUS
8. Metogomnorus pemieHus mpobiaeM, OCHOBaHHAs HA CTPYKTYpPU3ALUU CUCTEM U KOJTHYECTBEHHOM
CPaBHEHUHU aTbTEPHATHB
a. CUCTEMHBIN aHAIIN3
0. MOJIETMPOBaHNE
B. IIPOTHO3HPOBAHUE
r. Perpocniekuust

B> =) BN~ R N B - B o) W -V IR VS ey B -~ B o) WS < B \O Rt B -~ B o) WK - I



9. XapaktepucTrka, oTpakaromias kKauecTBO (3(hEeKTUBHOCTh) CHCTEMBI UJIH IIEJIEBYIO
HaINpaBJIEHHOCTH TpoIliecca

a. DJIEMEHT

0. pe3ynbTaT

B. TIpoIIecC

I. IOKa3areJb

MHOXecTBO 00OBEKTOB BHE JIAaHHOTO AJIEMEHTA (CHCTEMBI), KOTOPbIC OKa3bIBAIOT BIIMSHHE HA
AJIEMEHT (CHCTEMY) M CaMH HaXOJSATCS O] BO3ICHCTBHEM 3TOTO JIeMEHTA (CHCTEMBI)

.a. TUTIOTe3a

0. mpobyiema

B. aJIbTCpPHATHBA

r. Cpena

Tect 2

1. COBOKYMHOCTH Clly4aiiHO OTOOpaHHBIX OOBEKTOB HA3bIBACTCS:

a) reHepaIbHOM COBOKYITHOCTBIO; 0) BEIOOPOYHON COBOKYITHOCTHIO;B) MPOCTON COBOKYITHOCTBIO; T)
MOBTOPHOW COBOKYITHOCTBIO;) OECIIOBTOPHOI COBOKYITHOCTBIO.

2. Bce MbpIciuMBbIe 00BbEKTHI HEKOTOPOT'O UCTOYHUKA HAOII0ICHUIH

HA3BIBAIOTCS:

a) reHepaIbHOM COBOKYITHOCTBIO; 0) CIIy4allHBIM KOJUIEKTHBOM;B) COBOKYITHOCTHIO OOBEKTOB; T)
MHO>KECTBOM OOBEKTOB.

3. Ecim kakapiit 00beKT reHepaibHOM COBOKYITHOCTH UMEET OJTMHAKOBYIO BEPOSITHOCTD MOTACTh B
BbIOOPKY, TO BbIOOpKA HA3bIBAETCS:

a) MPOCTOii; 0) TOBTOPHOM; B) OECIIOBTOPHOM;T) PEPE3CHTATUBHOM; /1) TCHEPAITLHOM.

4. Beibopxka — 370!

a) OTpaHUYCHHOE YUCJIO BRIOPAHHBIX CIyYaifHBIM 00pa30oM 3JIEMEHTOB;0) OrpaHUYCHHOE YHCIIO
9JIEMEHTOB, BRIOPAHHBIX HECITy4aiiHO;B) OOJIbIIAst COBOKYITHOCTB JIEMEHTOB, JUIsl KOTOPOH OIEHUBAIOTCS

XapaKTePUCTHKH.

5. Hucno 00BEKTOB, BRIOPAHHBIX U3 F€HEPATLHON COBOKYITHOCTH, HA3bIBAIOTCS:

a) 00beM BbIOOPKHU; 0) HAOOPOM 3HAYEHUH; B) COBOKYITHOCTHIO HAOIIOJACHUI; T') NCXOIHBIMU
JTAaHHBIMHU.

6. Beibopka, npu KoTOopoit 0TOOpaHHBI 00BEKT BO3BpAIAETCS B TEHEPAIbHYIO COBOKYITHOCTb,
Ha3bIBACTCS:

a) MpocToii; 0) MOBTOPHOI; B) OECIIOBTOPHOM; T') PENPE3EHTATUBHOMN; /1) FTeHEPaTbHOM.

7. B smmke conepxutcst 100 kpacubix, 300 3enenbix, 200 cunux u 200 Genpix mapoB. U3 smuka
Haynauy u3BiekaroT 150 mapoB. O0beM BEIOOPKH COCTABJISIET ... IAPOB.

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

8. B smuke conepxkutcs 150 kpacHbix, 250 3enenbix, 150 cuaux u 250 6enpbix mapos. M3 smmka
Haynauy u3BiekaroT 150 mapoB. O6beM renepaibHOM COBOKYITHOCTH COCTABIISIET ... IIIAPOB.

a) 150; ©6) 100; B) 200; r) 800.

9. Kak Ha3pIBaeTCs YMCIEHHOE 3HAUYEHUE MPU3HAKA:

a) 00beMOM BBIOOPKH; 0) reHepaIbHOW COBOKYITHOCTBIO; B) BApUAHTOM; I') CPETHUM 3HAYEHUEM

. 10. KonmnyecTBo HabOII0ICHNIA, TTONABITNX B 33JaHHBIN HHTEPBAJI MHTEPBATILHOM TaOIHUIIHI,
Ha3bIBACTCS:

a) 4aCcTOTOM; 0) YaCTOCThIO; B) OTHOCUTEIHLHOMN YaCTOTOM; T) HAKOIIJIEHHON YaCTOTOM.

OCTaJIbHBIE TECTHI HAa CaiiTe MUCIIUILIMHBI



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJIA YCIICBACMOCTH

Orneska
«OTIUYIHOY (3aYTEHO)

3HAHHUA:

- CUCTEMaTH3UPOBaHHbIE, INTyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JienaM
JUCLIMILIMHBL, @ TAK)KE [0 OCHOBHBIM BOIIPOCAM, BBIXOSIIHM 3a IIPEAEIIBI
yueOHOI porpaMmBbl;

- TOYHOE HMCIIOJIb30BaHUE HAYYHON TEPMUHOJIOTUN, CHCTEMAaTHYECKH IPAMOTHOE
Y JIOTUYECKH ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IITyOOKO€ YyCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOMN TUTEPaTypHI,
PEKOMEHI0BaHHOH pabodel MporpaMMoii 1o JUCIUIUTMHE (MOYIIIO)

YMEHUS:

- YM€EeT OPUEHTUPOBATHCS B TEOPUAX, KOHUENIUAX U HAIIPABJICHUIX
JVCLUIIJIMHBL U 1aBaTh UM KPUTHUYECKYIO OLICHKY, UCIIOJIb3Ysl Hay4YHbIE
JOCTUKEHUS IPYIUX JUCLMILIIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpamme
KOMIICTEHITHIA;

- BJIAJICET HaBBIKAMH CaMOCTOSATEIIBHO U TBOPYECKH pElIaTh CIOKHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOJTHEHUS
3aJJaHNMH;

- TPaMOTHO 0OOCHOBBIBAET XOJ] pEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIajeeT HHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIOIB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpUYECKasi caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUSAX, AKTUBHO Y4aCTBYET B
IPYNIOBBIX 00CYXK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJHEHUS 3a1aHU

Ouenka
«XOpOII0» (3aYTEHO)

3HAHHUSA:

- IOCTaTOYHO TOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil Mo AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIENIUAX U HAIIPABIECHUAX
JTUCHUIUIMHBI U ]aBaTh UM KPUTUYECKYIO OLICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKHU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUILIMHE, YMEHHE €r0 UCIOJb30BaTh B
MIOCTAaHOBKE U PEILIEHUHN HAYYHBIX U MPO(ECCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSAX, YUaCTUE B TPYNIIOBBIX
00CYKIE€HUSX, BBICOKHH YPOBEHb KYJIbTYpPbl HCTIOJIHEHUS 3a/laHUM;

- CpeIHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B pabouelt mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTAaHIaPTHYIO METOIUKY BBIITOJIHEHUS 3a/IJaHUI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:
- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOEHHE OCHOBHOM JIUTEpaATyphl, PEKOMEHIOBAHHON paboyeil mporpaMmMoii;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIUAX U HAIIPABICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa 1moj; pyKOBOJCTBOM IMPENOIABATENS Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYJIOBIICTBOPUTEIHHOY
(He 3auTeHO)

3HAHHUSA:
- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITeNIbHOCTH, XapaKTEPU3YIOIINX 3TaIbl (POPMUPOBAHUS KOMIETEHIIUN B TPOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
O npruMeHeHnn MaTeMaTHYeCKUX METO/IOB JJIs PELEHUS 3a7ja4d CUCTEMHOIO aHAJIN3a
ITocTpoeHue u ucnob30BaHUE OATAHCOBBIX MOJIENEH AJIsl ONMCAHUS B3aUMOCBSI3€H B CII0XKHBIX

CHUCTEMaAxX

Monenu cucTeMHOM TUHAMUKHU U UX IPUMEHEHUE

[TpubnuxeHHble METOABI pemieHus T dhepeHInaTbHbIX YPAaBHEHUH U UX IPUMEHEHUE [T
peanu3anuy MOJIENIe CUCTEMHON TMHAMUKN

ITocTpoenne Mozeneil CHCTEMHOM TUHAMUKH, IPUMEPBI PELIEHHS] C UX MIOMOIIBIO TPUKJIIaJHbBIX

3aaad

MMuTanoHHble METOOBI IS MOZACIINPOBAHUSA ITOBECACHUA CUCTEM

Buas uMUTaIIMOHHOTO MOZACIINPOBAHUA

MarteMaTH4eCKHe OCHOBEI HMUTALIMOHHOTO MOACIIUPOBAHUA

O6pa60TKa PE3YIbTATOB SMIIUNPHUYCCKUX HCCIIeNOBAHUI ¢ MOMOIILIO METOJOB MaTeMaTHYECKOM

CTaTUCTHUKHU U

TEOPUU BEPOATHOCTEN

MaremaTHueckue OCHOBBI (HOPMUPOBAHHSI BHIOOPOUHON COBOKYITHOCTH.

I'enepanys ciry4aiiHbIX YHCEIL.

Metox MonTe-Kapno mist nprOaMKeHHOTO BBIYUCIICHUS! HHTETPAJIOB, PEIICHHS CUCTEM U




YpaBHEHHIA.

UucnoBble XapaKTEPUCTHKH BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHUs K OIICHKAM B MAaTEMAaTHYE€CKOM CTAaTUCTHUKE.

[IpoBepka CTaTUCTUYECKHUX TUIIOTE3 O BUJE PacCHpeAesieHUs CIy4alHOM BEJIMYMHBI B TEHEPATbHOMN
COBOKYITHOCTH.

Hcnonb30BaHne HHCTPYMEHTAIBHBIX MPOTPAMMHBIX CPECTB JIJISl PEHICHUS 3a/1a4 MaTeMaTUYeCKO
CTaTHCTHUKH.

BrlisiBieHHE CTaTUCTHUECKUX 3aBUCHMOCTEN MEX1y MPU3HAKOM U (haKTOpaMHU.

[TocTpoenne Mozenn perpeccuu.

Onenka kayecTBa ypaBHEHHsI pETPECCHH, TPOBEPKA 3HAYUMOCTHU
YpaBHEHHUS.

[Iposepka npeanocsuiok MHK mist Moaenu napHoi JIMHEHHON perpeccuu Juisi OnpeaesieHus
aJIeKBaTHOCTHU

MOJIETIH.

[IpumeneHnue HeMMHEWHON 0AHO(AKTOPHON perpeccuu AJisi NPUOIMKEHHOTO MUCAHUS
SMIUPHUUECKUX

3aBHCHUMOCTEI B CTPOUTEIHCTBE

[Toctpoenne Moaennt MHOTO(aKTOPHOU perpeccuu AJis aHAIKU3a U IPOTrHO3UPOBAHUS MTOBEICHUS

MpU3HAKa B 3aBUCUMOCTH OT U3MEHEHHS (aKTOPOB.

Pemenue 3anaun o BAUSHUM (PaKTOPOB HA PE3YABTAT C MOMOIIBIO PETPECCUOHHON MOJIETH.

Hcnonb30BaHne HHCTPYMEHTAIBHBIX MPOTPAMMHBIX CPECTB JIJIS PEHICHUS 3a/1a4 MaTeMaTUYEeCKOM
CTaTUCTUKU

[TpuMeHEeHHE TUTIOBBIX 3a/1a4 TEOPHUH ONITHMH3AINH B MPO(EeCCHOHATBHON
NeSTeTbHOCTH

[TocTpoeHne MareMaTHUeCKUX MOJIEICH Jisi PEIICHUs] MPUKIIAIHBIX ONTUMHU3AIIMOHHBIX 33124 B
CHUCTEMHOM aHaJlu3e

3amaun TMHEHHOTO MPOrPaMMUPOBAHHUS B CTPOUTENILCTBE.
I'padmyeckuit meToj perieHus 3a1a4 JHHEHHOTO MTPOrPaMMUPOBAHHUS.
Ananu3 rpadu4ecKoro pemeHus Ha
YYBCTBUTEIBHOCTD.
CuMILIeKC-METO1 pEIIeHH 3a]]a4 IMHEWHOTO IPOrpaMMHUPOBaHUSI.
Hcnonbs3oBaHre HHCTPYMEHTAIBHBIX TPOTPAMMHBIX CPEACTB JJIsl PELICHUS 3a]1a4 JINHEUHOTO
MPOrPaMMHUPOBAHUS.
TpancnopTHas 3a7aua U 3a1a4a O Ha3HAYCHHSIX B
CTPOUTEIIBCTBE.
3a/1a4i MHOTOKPUTEPHUATLHON ONTUMU3AINH
MareMatuueckre METOIbl NOJAEPKKU TPUHATHS PEeILICHUN

7.4.2. IlpakTrueckue 3aaHus ISl IPOBEACHUS TPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
[Toctpoenue 6anancoBoii Mojenu JIeoHTheBa, MPOrHO3UPOBAHKE C IIOMOLIBIO TOCTPOSHHON MOJIENTH
AHanus ¥ NPOrHO3 COCTOSIHUSI CUCTEMBI ¢ IOMOIIBIO MOJEIH CUCTEMHOW JUHAMUKH, IIPOTHO3
9KOJIOTMYECKON CUTYalluH
MaremaTrnueckas 00paboTKa JaHHBIX, TOCTPOSHHUE MOJIETN PErPeCcCUH, aHAIN3 TOCTPOSHHOM
MOJIENH
AHanu3 ¥ NpOTrHO3UPOBAHUE COCTOSIHUS CUCTEMBI HA OCHOBE BPEMEHHBIX PSI0B
HimuTanimoHHOE MOJIeIMpOBaHUe (PU3MUECKOTO WIIM TEXHOJIOTHUECKOT0 Mpoliecca
Pemienue 3a1aun onTUMHU3AIMU JJ1s1 TOBBIMICHUS 3((EKTUBHOCTH TEXHOJIOTHYECKOT0 Mpolecca
3agava NpUHATHS PELICHUN IS pelIeHus MpoOIeMbl B PO ecCHOHATbHOM 1S TeNbHOCTH
MHorokputepraabHast ONTUMHU3ALMS I IPUHATHS pelieHHs! B TPO(pECCUOHATBHON 1eATeIbHOCTH

7.4.3. IlpumepHble TEMBI KypcoBOW paboThI (MpoekTa) (Ipyu HaIUYUN)
KypcoBast pabota (mpoekT) He mpeaycCMOTpeHa y4eOHBIM ILIaHOM.

7.5. Meronnyeckue MaTepuaibl, ONPEAEIAIONIME IPOLETYPhl OLEHUBAHKS 3HAHUHM, YMEHUH, HABLIKOB U
(unM) ombITa IPOQPECCUOHATBHOM IEATENTbHOCTH, XapaKTepU3yIOLe dTarnbl POPMUPOBAHUS KOMITETEHIIUI
IIpouenypa npoBeneHNs MPOMEXKYTOUHOM aTTeCTAllMU U TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH



periaMeHTHpPYyeTCs JIOKAIBHBIM HOPMAaTUBHBIM aKTOM, OIIPEIAEIAIOIINM TOPAIOK OPTraHU3aLNH U
IPOBE/IEHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yHarouXcs.

IIponenypa onieHuBaHus GOPMHUPOBAHUS KOMIIETCHIIMI IIPU MPOBEJCHUH TEKYIIETO KOHTPOJIS
MpUBecHa B 1. 7.2.

TunoBble KOHTPOJIBHBIE 3aJaHUS WIA UHBIE MAaTEPHAJIbl TEKYILErO KOHTPOJIS IPUBEICHBI B 1I. 7.3.

Onucanue rnokasarenacii 1 KpUTEPUEB OLICHMBAHKS KOMIIETEHIIMI HA Pa3IMYHbIX dTalax ux
(GopMHpOBaHUs, ONMCAHNE [IKAJ OLICHUBAHUS

Onenka «3a4reHo»

CHCTEMaTU3UPOBAHHBIE, TTIyOOKHE U ITOJIHbIE 3HAHMS [T0 BCEM pa3/iesiaM JUCLMILIMHBL, a TAKKE 110
OCHOBHBIM BOITPOCaM, BBIXOIAIIUM

3a npezesnsl yueOHOM porpaMMsl;

TOYHOE HMCIIOJIb30BAHUE HAYYHOW TEPMUHOJIOTUH, CUCTEMATUYECKHA IPAMOTHOE U JIOTHYECKU
IIPABWJIBHOE M3JI0KEHHUE OTBETA HA BOIIPOCHI;

0e3ynpedHoe BilaIeHue MHCTPYMEHTapueM y4eOHO! AUCHUILINHBI, yMEeHUE ero 3¢ (eKTUBHO
MCIIOJIb30BAaTh B IIOCTAHOBKE HAYYHBIX

U IPAKTUYECKUX 3a7a4;

BBIPA)KEHHAas! CIIOCOOHOCTh CaMOCTOSTENIEHO U TBOPUECKH pPeIlIaTh CIOXKHbIE POOIEMBI U
HECTaH/IapTHbIE CUTYalUH;

MIOJIHOE U INTyOOKO€ YCBOEHHE OCHOBHOM M JONOJHUTENBHOM JIUTEpaTyphl, PEKOMEHIOBAHHOM
paboueli mporpamMmoi

10 TUCUUIUINHE;

YMEHHE OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX TUCUUIUIMHBI U JaBaTh UM
KPUTHYECKYIO OLICHKY,

UCIOJIb3YSl HAyYHbIE JOCTUKEHMSI IPYTUX AUCLUILINH;

TBOpPYECKAsi CAMOCTOSTENIbHAS pab0Ta Ha MPAKTUIECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHSIX,
AKTHBHOE y4acTHE B

IPYIIIOBBIX 00CYKACHUSAX, BRICOKUN YPOBEHb KYJIbTYPbI HCIIOJHEHHUS 3aJaHUH;

BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pab0odell mporpaMMe KOMITETEHIIHH.

OneHka «He 3a4TEeHO»

(bparMeHTapHbIC 3HAHUS 110 TUCIUILIHHE;

OTKa3 OT OTBETA (BBINOJIHEHUS MMCbMEHHOU paboThl);

3HAHHE OTJIEIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMMoi 1o JUCIUILINHE;

HEYMEHUE UCITOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

HaJM4yue TpyobIX OIIUOOK;

HU3KHAW YPOBEHb KYJIbTYPBI UCITOJIHEHUS 3aJaHUN;

HU3KHUI ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpaMMe KOMIETEHIIHUH.

[IIxana oueHnBaHUA

KonnyecTBo npaBUIIbHBIX

oTBeToB, % O1eHka

1o 55 «HE 3a4TCHO»

ot 55 o 100 «3aureHO»

7.6. Kputepun orieHuBaHus chOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH POMEKYTOUHON
aTTecTaluuu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kpurepun OneHka OneHka

OLICHUBAHUA
HO» (0222

CHEYOOBJICTBOPUTEIIb | «YAOBJICTBOPUTCIIBH OHGHKa «XO0pouo» OHeHKa «OTIHYHO»

«HEC 3a4TCHO» «3a4TCHO»




YpoBeHb ocBoeHUsI | YPOBEHb OCBOEHUSA | YPOBEHb OCBOCHHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEBHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

Or1reHKa Mo JUCIUIIINHE 3aBUCHUT OT YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHITNMN, 3aKPETICHHBIX 3a
TUCITATIIIMHOM, W TIPEJICTaBISAET CO00H cpeHee apuMeTHIeCcKoe OT BRICTABICHHBIX OIICHOK 1O OTAEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or11eHKa «OTJIMYHO»/«3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPpMeTUIECKOe HaXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 110 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. [lepeueHb OCHOBHOM U JOTMOJHUTEIBHOMN JINTEPATYPHI, HEOOXOIUMOM JIIsl OCBOCHHUSI TUCITUTUTHHBI

(Moyist)
. Konmnuectso

No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U /

n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI Bﬁiit?;iig};:g?ép
OcHoBHas JUTEPATYPA

1 I'au6oBa T. B., CucTreMHBII aHaIM3 B TEXHUKE U TEXHOIOTUsAX, OpeHoypr: http://www.iprbooksh
Open6yprckuii rocyaapersennsiii yausepeurer, 96C ACB, 2016 op.ru/69943.html
[Mussckuii C. A., Ilpunarue pemenuii, Camapa: Camapckuit http://www.iprbooksh

2 |rocymapCTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcuTeT, DbC ACB, OF.) fu/ 498'9 4 html
2015 ' '

3 XKypasnesa T. 0., [Ipaktukym o auciuminie « IMuTanmoHHOE http://www.iprbooksh
MmoenupoBanue», Capatos: By3oBckoe obpasoBanue, 2015 op.ru/27380.html
Canmuna H. 1O., Umutanimonnoe moaenupoBanue, Tomck: Tomckuii http://www.iprbooksh

4 |rocyaapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIECHUS U PalO3JIEKTPOHUKH, OF.) fu /70612 html
One Konrent, 2015 ' '
Kopo6osa U. JI., Apremos I'. B., [Ipunsarue pemnieHuii B cucreMax, ) .

5 |ocHOBaHHBIX Ha 3HaHUsX, TamO0B: TamMOOBCKHI rOCy1apCTBEHHBIN httgblﬁwg%rz?%lfh
texHnyeckul yausepcuret, ObC ACB, 2012 ' '
Axwmanues @. I'., ['unbdanos P. M., MaTemarnueckoe MOACIMPOBAHNEC U http://www.iprbooksh

6 [meronsr ontumuzanum, Kasanp: Kazanckuii rocynapcTBeHHBINH apXUTEKTYPHO OF.) fu /73?;09 html
-cTpoutenbHblid yHuBepeuteT, ObC ACB, 2017 ' '
Cexnerosa H. H., TyukoBa A. C., CucTteMHbII1 aHaJIN3 U IPUHITHE PELLICHUH, http://www.iprbooksh

7 | Camapa: IToBOMKCKHI rOCYAapCTBEHHBINM YHUBEPCUTET TEIEKOMMYHUKAIIUNA U OF') (/75 4'07 html
nHdopmatuku, 2017 ' '
HuszutnuaoBa A. P., Kopaonckas U. b., O061mias reopust cucteM u http://www.iprbooksh

8 |cucremusiii ananus, Camapa: [loBomkckuil rocyaapCcTBEHHBIM YHUBEPCUTET OF') U /753'9 A html
TeJIEKOMMYHUKaIMi 1 nHpopmaruku, 2017 ' '
®omun B. T, I/IMUI/ITaHI/IOHHOG MOJIeMPOBAHKE, Caparos: CapaToBckuit http://www.iprbooksh

9 |rocymapctBeHHbIi TexHUUeCKHH yHIBepcuTeT MMeHu FO.A. Narapuna, 3bC 0p.ru/76483.html
ACB, 2015 ' '
UYepnsiena C. H., Jlenucenxo B. B.,.K0p06013a JIL. é., I/IMI/ITaI_II/IOHHOCV http://www.iprbooksh

10 |monenupoBanue cucteM, Boponex: BopoHexxckuii rocyaapcTBeHHBIH 0p.1u/50630.htm
YHUBEPCUTET MHKEHEPHBIX TeXHOJI0rHi, 2016 ' '

JdonojHuTeIbHASA JUTEpaTypa

1 Hauensu T. 5., Teopust cucteM u cucTeMHbIN aHanu3, Mocksa: EBpasuiickuii | http://www.iprbooksh
OTKPBITHI HHCTUTYT, 2011 0p.ru/10867.html
Husisutnunosa A. P., McciaenoBanue ornepaiuii 1 METOIbI ONITHMHU3AIINH, http://www.iprbooksh

2 |Camapa: IToBOMIKCKHI TOCYJapCTBEHHBIN YHUBEPCUTET TEICKOMMYHUKALIUHN H OF.J fu /75?;77 html
uadopmaruku, 2017 ' '
Kazanckas O. B., FOu C. I'., Anbcora O. K., Mozaenu 1 METOIbI http://www.iprbooksh

3 |ontumusanuu. [Ipaktukym, HoBocubupck: HoBocubupckuii OF') ru/ 45?;97 html
roCy/IapCTBEHHBIN TEXHUYECKUI YHUBEpCUTET, 2012 ' '

4 banaranckuii U. A., [IpukianHoit cucreMusiid ananu3, HoBocuOupck: http://www.iprbooksh
HoBocubupckwii rocyIapCcTBEeHHBIH TeXHUYEeCKUi yHUBepcuTeT, 2013 op.ru/45429.html
IOnun B. C., Meroauueckue yka3aHusi 1 KOHTPOJIbHBIE 33JIaHUS TIO . .

1 | nucuunnune Teopus npuHATHS pemieHui, MockBa: MoCKOBCKU hitp:/www.iprbooksh

TEXHUYECKUI YHUBEPCUTET CBSA3M U MH(popmaTuku, 2014

op.ru/61765.html




OO6yuaromuecst u3 yrciia nHBaMIOB U Jiui] ¢ OB3 o0ecnieunBaroTCs me4aTHBIMU U (WITH)
JIEKTPOHHBIMU 00pa30BaTEeILHBIMK pecypcaMu B popMax, aJlaliTHPOBAHHBIX K OTPAHUYCHUSIM HX

3JI0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «VITHTepHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

OCHOBBI CUCTEMHOTI'0 aHAJIW3a U TEOPUH NPUHSATHUS PELICHUM

moodle.spbgasu.eu

elibrary.ru

elibrary.ru

Scilab

https://www.scilab.org/

8.3. [lepeueHb COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue

DIIEKTPOHHBIN ajpec pecypca

Ob6pazoBarenbuble nHTEpHET-pecypcsl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

Criucok coopaukoB TpynoB 1 koHpepenuuii B PUHI/eLIBRARY

https://www.spbgasu.ru/upload-
files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

[lepuonnueckue n3nanus CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/

Tex.JIut.Py - TexHM4eckas nureparypa

http://www.tehlit.ru/

EnuHbII 351€KTPOHHBIN pecypc yueOHO-METOANYECKOM TUTEpaTyphl
CIIoI'ACY

www.spbgasu.ru

Bceepoccuiicknii ”HCTUTYT HAYYHOW U TEXHUYECKOW HHPOPMALIUN
(BUHUTHN)

WWW?2.Viniti.ru

Poccuiickas rocygapcTBeHHasi OnbanoTeKa

www.rsl.ru

®enepanbHbIil 00pazoBarenbHbIN MopTal "EquHoe okHO JocTyna K
o0pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
oubmmnorexa eELIBRARY.RU

DNIeKTpOHHO-O0MOIMoTeuHas cucrema uzaarenscrea "IPRsmart”

http://www.iprbookshop.ru/

DNIeKTpOHHO-O0ubIMoTeunas cucrema u3aarenscrsa "FOPAUT"

https://www.biblio-online.ru/

DIEeKTPOHHO-0MOIMoTeYHas crcTeMa usnatenscrsa ""Jlane"

https://e.lanbook.com/

OnexTpoHHas bubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

8.4. [lepeuenr MHPOPMAIIMOHHBIX TEXHOJIOTHH, UCTIOIB3YEMBIX IPU OCYILECTBICHUH 00pa30BaTEIbLHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOTO U CBOOOIHO paclpoCTPaHsIeMOro

MIPOTrPaMMHOTO 00eCTIeUeHUs

HanmenoBanue

Cnioco0 pacnpocTpaHeHus
(JIMIIEH3MOHHOE MM CBOOOIHO
pacnpocTpaHsIeMoe)

Gretl Bepcust 2019¢

CB0OOJTHO pacrpoCcTpaHsIeMOe

Matlab Bepcus R2019a

Jorosop NoJ131908369487 ot
01.11.2019 ¢ OOO "Codrnaitn
[Ipoextsr". JInnen3us 1o
31.12.2025

Ramus Educational Bepcus 1.11

CB0OOTHO pacrpoCcTpaHsIeMOe




Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

Scilab Bepcus 6.0.1

CBOOOHO pacIpoOCTPaHIEMOE

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
Caenenust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U MOMEIICHHH JUIsl CAaMOCTOSITEIbHON pabOThI

HanmenoBanue y4eOHBIX ayIUTOPHI U
MOMEIIEHUH JUIsl CAMOCTOATEIBbHOM paboThI

OcHaieHHOCTh 000PYAOBAaHUEM U TEXHUISCKUMU
CpeAcTBaMu O00y4YeHHUs

07. YuyeOHble ayAUTOPUH IS TPOBEACHUS
JIEKIMOHHBIX 3aHATUI

YyeOHas aymuTopust 1711 TPOBEACHHS 3aHATUNA
JIEKIIMOHHOTO TUIIA, KOMILJIEKT MYJIbTUMEANIHHOTO
00opynoBaHus (MMePCOHAIBHBIA KOMITHIOTED,
MYJIbTUMEIMHHBIA TPOEKTOP, SKPaH, ayIn0-CUCTEMA),
JTIOCKa, DKpaH, KOMILIEKT yueOHOH MeOeH,
noAkIroYeHue Kk kommnbiotepHoi cetu CITOIACY,
BbIX0Jl B IHTEpHET

07. KomnbroTepHblil Ki1ace

Pabouue mecra c 11K (cTOn KOMIIBIOTEPHBIH,
CHCTEMHBIN OJIOK, MOHHTOD, KIIaBUATYpa, MBIIIb), CTOJ
paboYni, MOIKIIOYCHNE K KOMITBIOTEPHON CETH
CII6GI'ACY, Beixon B Internet.

07. IlomenieHus A1t CAMOCTOSITETLHON paObOTHI

[TomereHue 111 CAaMOCTOSITEIILHOM paOOTHI
(unTanbHbIl 321 6ubnuoreku, aya. 217): [1K-23 mwr., B
T.9. 1 .- I[IK gms mun ¢ OB3 (cuctemHbIi 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C TIOJKIFOYCHUEM K
cetu «MIHTEpHET» M 0OecIieueHueM JJOCTyIIa B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10

07. Y4yeOHble ayAUTOPUH [T TPOBEACHUS
IPAKTUYECKUX 3aHATUH, KypCOBOI'O
IPOEKTUPOBAaHUS (BBIMOJIHEHHS KypCOBBIX padoT),
IPYIIOBBIX U MHIAUBUAYAIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

KommiekT MynbTuMeIniHOT0 000py0BaHUS
(mepcoHaNbHBIA KOMITBIOTED, MYJIbTUMEAUHHBIN
HPOEKTOP, FKPaH, ayAN0-CUCTEMA), TOCKA, KOMITJIEKT
yueOHOIl Mebenu, MOKI0YeHNE K KOMITBIOTEPHON
cetu CIIGI'ACY, Bbixoa B HTEpHET

Z[J'ISI HWHBAJIWJIO0B U JIMII C OB3 ob6ecneunBaroTCs CIICHHUAJIBHBIC YCIIOBHUA JIS TOJTYUCHUSA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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