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1. lesin ¥ 32124 OCBOEHMSI AUCHUIJIMHBI (MOILYJIs1)
Llenpt0 OCBOEHUS IUCHUMIUIMHBI SBISETCS (OPMUpPOBaHHME y OYAYIIMX MarucTpoB CIIOCOOHOCTH
OCYHICCTBIIATDH KpI/ITI/I‘-ICCKI/Iﬁ aHaJIn3 Hp06HeMHBIX CI/ITyaI_II/Iﬁ Ha OCHOBC CUCTCMHOI'O IIoaxoJaa, BI:Ipa6aTI>IBaTI>

CTpaTEruIo IEUCTBUIA.

3amayn IUCIUIUIAHEL.
- (opmupoBaHUE CTIOCOOHOCTH K BBISBICHUIO COCTABIISIONINX MTPOOJIEMHON CUTYAIlMH U CBSI3ei

MCKAY HUMHU;

- OCBOCHHUE METO/I0B KPUTUYIECKOT0 aHAJIM3a IIPU UCCIIEIOBAHUY CUCTEM U BBIOOpA METOJIOB aHANIN3A,
a/ICKBATHBIX MPOOJIEMHON CUTYaIUH;
- IOJTyYeHHE HABBIKOB pa3pabOTKH U 00OCHOBAHHUE IJIaHA JACHCTBUH 1O PEIICHUIO IPOOIEMHON

CUTYaLlNH;

- IOJTyYeHHUE 3HAHUH MO0 MPUMEHEHHIO CITIOCOO0B 000CHOBAHUS peIICHUs (MHIAYKLUS, TIEAYKIHS, 10
aHaJIOTHH ) TPOOJIEMHOM CUTYAIlMH N3YYeHHE TPUHLUIIOB TEOPHU CHCTEM;

- OBJIaJIeHUE CTI0c00aMU KITaCCU(UKAIIUN CUCTEM;

- pa3BUTHE HABBIKOB CUCTEMHOI'0 MOJEIMPOBAHNUS;

- MO3HAHKE CIIOCOOO0B MPUHATHS PEIICHUH B CII0KHBIX CHCTEMAaX.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUs M0 TUCHUILINHE (MOYJ/II0), COOTHECEHHBIX €
HHIUKATOPAMHM JOCTUKEHUST KOMIeTeHIH i

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00y4eHUs 110
JHUCLUILINHE, 00eCTIeYnBaloIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

YK-1 Cnocoben
OCYULIECTBJISTh
KPUTUYECKUI aHAIN3
pOOJIEMHBIX CUTYallui Ha
OCHOBE CICTEMHOT'O
MOJIX0/1a, BBIpaOaThIBATh
CTpaTEruIo AEMCTBUI

YK-1.1 OcymiecTBiasieT HoucK
UH(OPMAILIMOHHBIX PECYPCOB (B
TOM 4HCIIe B IU(PpoBOH cpene),
c6op u 06paboTKy
uHpopmaIuu o mpoodIeMHON
CUTYaIluu

3HAeT

- MPUHIMUIB IOMCKA M MaTeMaTHYeCKOU
00pabOTKM TaHHBIX,

- TPUHLMUIBI TEHEpalMH pPerpe3ecHTaTUBHOU
BbIOOPOYHOIN COBOKYITHOCTH;

- TEOPETHYECKHE OCHOBBI MaTeMaTHUYECKOi
00paboOTKU TaHHBIX

ymeet

- OCYIIECTBIISATh reHEepaIuio

penpe3eHTaTUBHON BRIOOPKH B COOTBETCTBHH C
3aJJaHHEM;

- 000CHOBBIBaTb  HEOOXOJIUMBIH
BI>I60pKI/I JJIA UCCIIEJOBaHU A,

- TPOBOJUTH CTATUCTHUYECKYID 00pabOTKy
JTAHHBIX MIPOBOJAXMOTO MCCIICIOBAHNS.

o0BeM

BJIA/IEET
- MareMaTHYeCKUMH MeToJaMu 00paboTKu
JAHHBIX

VK-1 Cnocoben
OCYUIECTBIISITh
KPUTUYECKUM aHATN3
MPOOJIEMHBIX CUTYaIlui Ha
OCHOBE CUCTEMHOI'0
MOJIX0/1a, BBIpaOaTHIBATh
CTpaTEruio AeUCTBUI

VYK-1.2 ITpoBoaHT OLIEHKY
uHpOpMaLKU 0 TPOOIEeMHOM
CUTYalluH Ha COOTBETCTBHE
TpeOOBaHUSAM OOBEKTUBHOCTH H
JIOCTOBEPHOCTH

3HaeT
- TCOPCTUYCCKHUEC OCHOBBI TCOPUHU IIPOBCPKU
CTaTUCTHYCCKHX I'MIIOTE3,

ymeer
- GOpMyYNIHUPOBATH CTATUCTUYECKUE THUITOTE3BI;
- OCYWIECTBJIIATH  NPOLEAYPY  IPOBEPKHU

CTaTUCTUYCCKUX I'HITIOTE3,

BJIA/IEET
- MpolEeAypaMu 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 MOJICIN 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 3agauy
(v) 1t pa3pereHust
poOJIEMHON CUTYyalUH

3HaeT
- OCHOBHBIC MAaTEMAaTHYCCKHEC 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
JanHast tucruIuiviHa (MOyib) BKIoueHa B brok «lucuumnunet, Moaynu» b1.0.01 ocHoBHOIA
npodeccnoHaIbHON 00pa3oBarenbHOI nporpammsl 23.04.03 DkcrutyaTaius TpaHCIIOPTHO-
TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB U OTHOCHUTCS K 00513aTeIbHON YacTH y4eOHOTO IJIaHa.
3HaHue Kypca MaTEeMaTHKU B paMKax IMporpaMMbl OakaiaBprara

Ne
/1

HOCJ'IC,Z[YIOH_II/IC JUCITUITIINHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIITUHN

1 |IIpoeKTHBIH MEHEKMEHT

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




4. O0beM TUCHMILIMHBI (MOIYJISI) B 3a4€THBIX eIHHULAX ¢ YKA3aHHEM KOJIHYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux 4acel Ha
. Bcero
Bup yaeOHoit paboTh IIPAKTUYECKYIO
4acoB 1
NOATOTOBKY
KonTakTHas padora 32 32
Jlexumnonnsie 3ausaTus (JIex) 16 0 16
IIpaktuueckue 3ausatus ([Ip) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAIINY TI0 KypCOBO paboTe (TIPOeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTECTAIMIO (cavya 3adeTa,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOM pabOThI
(nmpoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yachbl HA KOHTPOJIb 4 4
CamocrositesibHast padota (CP) 72 72
O061as TPY10eMKOCTh JUCHUNIITUHBI (MOTYJIs1)
yacel: [ 108 108
3a4eTHbIC eIUHHIbI: 3 3




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

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

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM

3aHATHSIM), Yac.

o Kon
& WHIUKATOpa
Ne Pasznesns!l nucnIuinHb! ‘E JICKIHH I13 ol CP Beero, TOCTIDKEHUSA
8 W3 HUX W3 HUX N3 HUX Hac. KOMHeTeHH
Ha Ha Ha nn
BCero IpaKkTu- BCEro TIpaKkTu- BCEro TIpaKkTu-
YECKYIO YECKYIO YECKYIO
noaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Maremarnueckue
MOJIETIN CUCTEM
YK-1.1,
OCHOBHBIE TTOJIOKEHHUS VK-1.2,
CHCTEMHOTO aHaJIM3a. VK-1.3,
11 MaremaTHdecKre MOIEIN 1 8 9 12 25 YK-1.4,
CHUCTEM VK-1.6,
YK-1.5
2 |2 paznen. Meromsl
ONTHMHU3ALIUU B YIIPABICHUH
CHUCTeMaMU
YK-1.1,
MeTobl ONTUMU3ALUH. YK-1.2,
21, [Tpumeps! moucka 1] 2 9 12 16 YK-1.3,
ONTUMAJIbHBIX PEKUMOB VYK-1.4,
(GYHKIIMOHUPOBAHUS CUCTEM YK-1.5,
YK-1.6
YK-1.2,
NmurtanuonHoe YK-1.3,
2 o |MOIEHMPOBANHS NPOLIECCOB 11 2 2 16 20 YK-1.4,
"7 | 1A TTOUCKA ONTUMAIILHBIX YK-1.5,
PEKUMOB PabOThI CUCTEMBI YK-1.1,
YK-1.6
3. |3 pasnmen. Maremaruueckue
METO/IbI PUHSATHS PEIICHHIA
YK-1.1,
YK-1.2,
MHOTOKpHUTEPUATEHBIE METOTBI
3.1. | onTUMU3AIUY JITST TIPUHSATHS 1 2 2 12 16 zi-ii'
pereHui i
YK-1.5,
YK-1.6
YK-1.1,
YK-1.2,
39, MaTteMaTHYeCKHE METOILI 1] 2 3 10 15 VK-1.3,
MIPUHATHS pELICHUI 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 TIOJIOKEHHUSI CACTEMHOTO aHAIN3a U TEOPUU NTPUHATUS
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 COOTHOIIICHMS.
OCHOBHBIE MONOKEHAS | Texoormueckas MATPHIA H €€ TPOYKTHBHOCTB.
1 | CHCTCMHOTO aHAMU3A. | Martpuia noNHBIX 3aTparT.
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/1ad.
Hcnonbs3oBanre KOMIBIOTEPHBIX TEXHOJOTHIA MPU TPUMEHEHUH B
CHUCTEMHOM aHaJlu3e 0alaHCOBBIX MOJeen
Moaenu cucTeMHON JUHAMUKH
Hcrtopus cozpanust MOeNIe CUCTEMHOM THHAMUKM.
[TpuHIMIIBI CO3/TaHKUs MOAENEN CUCTEMHON TMHAMUKHU
OCHOBHBIE 2JIEMEHTHI MOJIETTH CUCTEMHOMN JUHAMUKH.
oOpaTHBIE CBSI3M B MOJICTISIX CUCTEMHOM TMHAMUKHA
N3BecTHBIE MOIENIM CUCTEMHON TMHAMUKU B Tpyaax doppecrepa: Moaenb
MPEANPUSITHS, MOJIETh TOPOJIA, MOJIETh PAa3BUTHSI [IUBUIIN3AIIAH.
OcHOBHBIE monoxenus: | CUcTeMbl nuddepeHuanbHbIX YpaBHEHUS IEPBOTO MOPSIKA C
1 CHCTEMHOrO aHau3a. | HAYalbHBIMU yCIIOBUAMH Kak OCHOBA MATEMATH1ECKOrO MPE/CTaBICHU
MaremaTuueckue MOACIEN CUCTEMHOU TUHAMUKH.
MOJIEH CHCTEM [lepexon k TUCKpeTHOU hopMe MOJIEIH.
[Iporuo3upoBaHue ClieHApUEB PA3BUTHUSI CUCTEMA OCHOBE MOJIEEi
CUCTEMHOMN TUHAMUKH.
CranuonapHbie(yCTaHOBUBIIIHECS ) COCTOSHUS.
JIuneliHble U HETMHEWHBIE CUCTEMBI, TUHEAPU3ALIHUSI B OKPECTHOCTHU
CTallMOHAPHON TOUYKH.
Bo3MoxHOCTB Hccaen0BaHus MOJIENIEN CUCTEMHON TMHAMUKU Ha
YCTOMYUBOCTb.




Hcrnonp30BaHMe KOMIBIOTEPHBIX TEXHOJIOTHH ISl IPOTHO3UPOBAHUS
CIIEHApPUEB PA3BUTHS CUCTEM Ha OCHOBE MOJCIICH CUCTEMHOW TMHAMHKH.

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 JIMHEHHOM apHO# perpeccuu
O1LeHKa TECHOTEI JIMHEWHON CBSI3U

[IpoBepka 3HAUMMOCTH YpaBHEHUS TUHEUHOU MApHOU pErpeccruu U
apaMeTpoB ypaBHEHUS

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

Teopema ['aycca-MapkoBsa

[TpenmocbuiKu METOa HAMMEHBIINX KBaJIPaToOB

Henuneiinas perpeccus. [Ipuem nuHeapu3anuy HEMMHEHHBIX MOETEH
OTIpeIeNIEHHBIX TUIIOB IS YIIPOILEHUS PACUETOB.

OT60p PakTOpPOB B MOJENAX MHOKECTBEHHON JIMHEHHOU perpeccuu
[TocTpoeHue perpecCHOHHBIX MOJIENEH I aHAIU3a U IPOTHO3UPOBAHUS B
CHUCTEMHOM aHalln3e

KomnproTepHbIe TEXHOJIOTUH AJI TOCTPOCHHUS U aHAIIU3a PErPeCCUOHHBIX
MOJIEJIEN.

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

MatemaTtuueckue MOJIENH MOCTPOCHHs Kputepres 3(pPpeKTHBHOCTU
dbyHKIIMOHUpOBaHUs cucTeM. MeTtonbl ontumuzanuu. [Ipumeps! noucka
ONTUMAJTIBHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CUCTEM.

[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 ONITUMU3AIIMOHHBIX 3a7a4
[Tpumeps! 3a1a4 TUHEHHOTO U HEIMHEWHOTO MPOrpaMMHUPOBaHUSI(MMEETCs
B BUJy ONTHUMM3AIMH):33/1a4a 00 ONTUMAIbHON POU3BOACTBEHHOMN
IporpaMMe, TpaHCIIOpTHAs 3a/1a4a, 3a/la4a O Ha3HA4eHUsX, 3aJa4a JIpoOHO
-JINHEWHOT 0 MPOTpaMMHUPOBAHUs, 3a/1aya yIpaBICHUs 3an1acaMu 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 UMHUTALIMOHHOTO MOAEIIUPOBAHUA.

Meroa Monre-Kapio.

Teopus OLEHOK.

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

['enepupoBaHue CilydyallHbIX BEJIMYMH, UMEIOIINX 3aJaHHbIN 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 orpeesnieHus MoTpeOHOCTEN TOpoia B KOJMYECTBE 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 aHANIM3A, IPUBOAIIME K 3a1a4aM
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/IbIl U UX IPUMEHEHHE TP NPUHATHH pEIICHUN
MaremaTrueckoe 000CHOBaHHE COTJIACOBAHHOCTH MHEHUI SKCIIEPTOB,
IIPOBEPKA CTATUCTUYECKUX TMIIOTE3 JUIsl IPOBEPKH 3HAUUMOCTH

K03 (dULIIEeHTa paHTOBOM KOppENALnn

Meton ananu3a nepapxuii-o06JacTb NPUMEHEHHUS! B CHCTEMHOM aHaJIN3e
P NPUHATHH PEIICHUH, ONMCaHue OOIIEro aIropuTMa, OLleHKa
COTJIaCOBAaHHOCTH IIOCTPOEHHOM HEPAPXHH.

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

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

5.2. IIpakTudeckue 3aHATHS

HanmenoBaHue pa3aciia

pJ:;_)H M TEMBI PAKTHHYECKHX HavMeHOBaHME M CONEPIKAHNE TTPAKTHIECKUX 3aHATHI
3aHATHHI
MaremaTudeckue MeToIbl 00pabOTKH JaHHBIX, ITPOBEPKA CTATHCTHYECKHX
TUIOTE3
[IpuMeHneHne METOI0B MaTEMAaTHIECKOM CTAaTUCTUKHU JIJIsi 00paboTKa
PE3yIBTATOB SKCIIEPMMEHTA MIIM HAGIFOIeHUI
OCHOBHBIE ONOKEHUA | Jcrionp30BaHMe KOMITBIOTEPHBIX TEXHOJOTHIA /11 06paGOTKH JaHHBIX.
1 | CHCTCMHOIO aHaM3A. | [[ocrpoeHne SMIUPUYECKON (QYHKIIUMH pacipeneIeHus.
Maremaruieckne I'paduk sMOupHUECcKOit PyHKIMHU pacTIpeaeeH s,
MOZCH CHCTeM OnpejieieHre YUCITOBBIX XapaKTEPHCTHK BHIOOPKH
[IpoBepKa CTaTMCTHYECKUX TUIIOTES O 3aJaHHOM BHJIE PACTIPE/IETIEHHS.
JIucniepCUOHHBIN aHaJIN3.
PellieHne pakTHYECKHX 3a/1a4.
OcHoBHELE Homoskery | PAIAHCOBas Mojien JICOHTbeBa 1 ee IPHMEHEHHE B CHCTEMHOM aHAIT3e
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 TUTIOBBIX 3a/1a4 CTPATETUYECKOTO TJIAHUPOBAHUS
Hcrnonb30BaHME KOMIBIOTEPHBIX TEXHOJOTHIA MPH PEIICHUH 3a1a4
CHCTEMHOTO aHaJu3a ¢ IPUMEHEHUEeM OaaHCOBOM Mojienu JIeoHTheBa

OCHOBHBIE TTOJIOKEHUS
CHCTEMHOTO aHaJI13a.
MaremaTtudeckue
MOJICTIU CUCTEM

[TocTpoenure u aHaJIN3 MOJIEIEH CUCTEMHON JUHAMUKU

[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 TUHAMUKHA

[IpumeneHnne MozeNel CHCTEMHOW TUHAMUKH JIJISl PEIICHUE
MPaKTUYECKHX 3aJ1a4 B CBOEH MPEIMETHONU 00JIaCTH HUCIIOIh30BaHUEM
KOMIThIOTEPHBIX TEXHOJIOTHH.

OCHOBHBIE TTOJIOKEHUS
CHCTEMHOTO aHaJI13a.
Maremartnaeckue
MOJIETIU CUCTEM

[TocTpoeHune perpeccHOHHBIX MOJENIEN Ui aHaIU3a U IPOTHO3UPOBAHUS B
CUCTEMHOM aHaJlu3e

ITocTpoeHne Mozen MapHOH JINHEWHON perpeccuu, poBepKa
3HAYMMOCTH YPAaBHEHUS U MIapaMeTPOB ypaBHEHUS

IIpoBepka ocHOBHBIX npeanocsuiok MHK

Hcnionb30BaHKuEe MOCTPOCHHOM MOJEIN JJIsl AaHAJIN3a CUCTEMBI.
ITocTpoeHne HEMMHENHBIX MOJENIEH.

Bo160p nyuiieit mogenu.

[TporHo3upoBaHue Ha OCHOBE BbIOPAaHHOW MOJIEIH.

Metoabl onnTUMU3AHNH.
IIpumeps! moucka
ONTHUMAJIBHBIX PEKUMOB

MatemaTtuyeckue MOJIENH MOCTPOCHHs Kputepues 3(pPpeKTHBHOCTU
cucteM. Metoasl onTuMmu3auu. [Ipumepsl moncka onTuMaabHbIX
PEKUMOB (HDYHKITMOHUPOBAHUS CHCTEM.

HOCTpOGHI/Ie MATEMAaTUYCCKUX MOI[CJ'IGI\/'I JJI OIIPEACIICHUS 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 3ada41 CUCTEMHOI'O aHaJIn3a C IPUMCHCHUCM
HMHUTALMOHHBIX Mojaenel. HaxoxkmeHrne onTUMaIbHBIX YCJIOBI/Iﬁ
q)YHKI_II/IOHI/IpOBaHI/IH CUCTEMBI C TIOMOIIIBIO UMUTALITMOHHOI'O
MOZACIINPOBAHUA.

MHorokpuTepuaibHbIe
METO/bI ONTUMU3ALIUU
JUISL IPUHSATHS pEeIIeHUH

MHoroKpHuTepraIbHble METOABI ONTUMHU3ALUY JJIs IPUHATHS pELIEHUI
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 npakTHYecKuX 3a7a4 Ha MPUHSATHE PEIICHHUI C UCTIOJIb30BAHUEM
MCTOABI MPUHATHA | \1atemaTHueckuX METOIOB IPUHSTHS PEIIEHHH C IPHMEHEHHE
peIeHIH KOMITBIOTEPHBIX TEXHOJIOTHIA.
MMuTAIIMOHHOE MOICTTUPOBAHUE JUTSI IPUHSTHS PEIICHUN
Vmuranmonroe [MpakTdeckas peanu3anuss 0COOCHHOCTEH MPUHSITHS PEIICHUN B

MOZECIIMPOBAHUE IS
[IPUHATUS PELICHUI

JUHAMHUYCCKN CIIOJKHOH cpeac C IpUMECHCHUEM UMHUTAIMOHHOT'O
MOACIIUPOBAHUEC




Pemenne npakTuyeckux 3aj1a4 CHCTEMHOTO aHAIM3a!

MIPUHSTHE PEIIeHNH Ha OCHOBE MMUTAIMOHHOTO MOJICITUPOBAHUS
pacnpoCcTpaHeHUs MTHHOBAIWA:

MIPUHSTHE PEIIEHNH HAa OCHOBE HMUTALMOHHOTO MOJICTTMPOBAHUS
pacrnpocTpaHeHUs 3arps3HEHUN;

MIPUHSATHE PEIlIeHNH Ha OCHOBE UMUTAIMOHHOTO MOJICITUPOBAHUS
nemMorpaduyeckux mporeccos.

5.3. CamocTosTenbHas paboTa 00yJaromuxcs

Ne | HaumeHnoBaHnue pasuena N
ConeprxkaHre caMOCTOSTEILHON pabOThI
pas3| JAUCUMIUIUHBI U TEMBI
OCHOBHBIE TIOJIO)KCHHSI CACTEMHOTO aHAIN3a U TEOPUU TTPUHSATHS
penieHui, MaTeMaTHIECKHUEe METOIbl 00paOOTKHU JaHHBIX, IIPOBEPKA
CTaTUCTHYECKHUX THUIIOTE3
N3yueHnne OCHOBHBIX IOJIOKEHUSI CHCTEMHOTO aHAJIN3a U TEOPHUH
OCHOBHBIE ITOJ0KEHHUS NPUHSATHS PElICHH,
1 CHCTCMHOT'O aHAIIN3A. | canocTOSATENILHOE PEICHHE MPAKTUYECKUX 3a1aHMi,
Maremarnyeckue CBSA3aHHBIE C MATEMATHYECKMMH METOIaMU 00pabOTKH JaHHBIX U
MOZCIH CHCTEM IPOBEPKOM CTATUCTHYECKUX TUIIOTES, UCIIOIB30BAHNE KOMIBIOTEPHBIX
TEXHOJIOTHH JUUIsl PELICHMS 3aJaHUM.
N3yueHnii MpUMEHEHNUH KJIACTEPHOT0 aHAIN3a Uil MHOTOMEPHOU
TPYIITUPOBKH.
BanaHcoBbIe MOJIENM B CHCTEMHOM aHAJIN3€
OcHoOBHbIE TON0KeHus | 3ydeHne npuMeHeHus 0alaHCOBBIX MOJIeNiel B CHICTEMHOM aHalln3e
cuctemuoro ananm3a. | CaMOCTOSITEIIPHOE BBIOJTHEHUE TIPAKTUICCKUX 3aJaHUI ¢ TPUMEHEHUEM
1 MareMaTHuecKue KOMITHIOTEPHBIX TEXHOJIOTHH.
MOJIENIU CUCTEM N3ydyeHne OCHOBHBIX MPUHIIMIIOB TOCTPOEHUS MOJICH PACIIUPSIOLICHCs
skoHOMUKH Heilimana
Mogenu CHCTEMHOM JUHAMHKN B CHCTEMHOM aHaJIN3€
N3yuenune TeopeTnuueckoro Marepuanina
CamocTosiTeNbHOE BBINOJIHEHNE TPAKTUYECKUX 33JaHUN ¢ TPUMEHEHUEM
OCHOBHBIC TTOJI0KEHHUS .
KOMITBIOTEPHBIX TEXHOJOTUI
1 CHCTCMHOTO aHaJIA3a. N3yueHnne npuMeHeHns MOJIENIe CUCTEMHOTO aHAJIW3a B PA3IMYHbBIX
MaremMaTHudecKue N
00J1acTSIX 3HAHMIA.
MOJISIIH CHCTEM Mopnenu cucTeMHOM TUHAMUKY TIPU OMMCAaHUU (PU3UUECKHUX TPOIIECCOB.
Mopenu cucTeMHOM TUHAMHUKY B 9KOHOMUKE U AeMorpaduu, MOJIeNb
Camysnbcona-Xukca.
Bo3M0XHOCTHM MaTeMaTHYeCKUX MAaKeTOB M OHJIAH Cpe[l AJi MOCTPOCHUS
W aHaJn3a MOJENICH CHCTEeMHON JUHAMMKH.
[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.
MaremaTtuueckrue MOJIeIH MOCTPOEHUS KpuTepueB dPPEKTUBHOCTH
Merozpt onTUMHBANNAN. | cpetem. MeTO MBI ONITUMHU3AIIHH. [Ipumepsl MoKMcKa ONTUMAIBHBIX
2 [Tpumepsn! moncka

OIITUMAJIBHBIX PEKUMOB

PEKUMOB (DYHKITHOHUPOBAHUS CHCTEM.




W3ydeHre OCHOBHBIX THUIIOB 3a/1a4 ONTUMU3ALUHU, UCTIONb3yEMbIX IS
MOJTyYEHUS! ONITUMAJIbHBIX PEXUMOB (DYHKIIOHUPOBAHUS CHCTEM.

(GYHKIMOHUPOBAHUA | 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€CIICUCHHSI, HAXOKICHHE ONTHMAITbHBIX
YCIOBUH (YHKIITMOHUPOBAHUS CUCTEMBI C TIOMOIIBIO HMUTAIIMOHHOTO
MOJEIUPOBAHUS.

MHoOroxkpurepraabHbIe
METObI OITUMU3ALIUU
JUISl TIPUHSATHUS PELLICHAN

MHOFOKpI/ITepI/IaJIBHBIC MCTOJbI OIITUMH3ANU IJId IPUHATUA pCIJ_IeHI/Iﬁ
I/I3yquHe TCOPCTUUCCKOTO MaTCpHraJia 1o NpUuMCHCHUIO
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.

MaremaTuuecKkue MeTOAbl IIPUHATHA peI_HeHI/Iﬁ
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 MIPUHSTHE PEIICHUN ¢  MCIOJIb30BAaHUEM MAaTEMAaTUUYECKUX METOJI0B
MIPUHSTHUS PEIICHUMN.
NMmuTanlnoHHOE MOJIETMPOBAHKE IJI IPUHATHS PEIICHHUI
N3yuenune TeopeTnyeckoro Marepuaia 00 UCIOJIb30BaHUU
HNmurtanmonnoe

MO/JIJIMPOBAHUE ISl
NPUHATHS peIeHUH

UMUTAIIMOHHOTO MOJICIIMPOBAHUS JUIS IPUHATHS PEIICHUN.
CamocrosiTenbHas paboTa 1Mo BRIMOTHEHHUIO 3aJaHUH, CBA3aHHBIX C
pENIeHHe 3314 110 MPUHSATHIO PEIICHUH C MPUMEHECHHEM 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 AMCIUIUINHBL;

- IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- IOATOTOBKA JIOKJIA/I0B ¥ COOOIICHHIA;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K 3a4eTy.

3a510roM yCHeIHOro OCBOEHUS ATON AUCHHUILIMHBI SBJSETCS 0053aTeNbHOE OCEHICHHE
JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHUH, TaK KaK MPOMYCK OJHOTO (TeM 0oJjiee, HECKOIbKUX ) 3aHATUH MOKET
OCJIOKHUTh OCBOCHHE pa3/iesioB Kypca. Ha mpakTuueckux 3aHATHUSIX MaTepuall, U3JI0KEHHBIN Ha JIEKIUX,
3aKperUIsieTCsl P MOATOTOBKE JIOKJIAI0B U COOOLICHUH, MPE3eHTAIlH, a TAK)Ke B paMKax BBIITOJIHEHUS
MPAKTUYECKUX 3aJaHHM, pelIeHus] KeHCOB U TeCTOB, pealli3alluy IPYMNIOBBIX TPEHUHI'OB, TPOOIEMHBIX
JTUCKYCCUU U apyrux ¢GopM, nmpeaycMoTpeHHbix 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 3aHATHIM U B pAMKaX CaMOCTOSTEILHON pabOThI 1O U3YYECHUIO
JTUCITUTUIMHBI 00YJarOIIUMCST HEOOXO0TUMO:

MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHSATUUA MaT€pUal U JIOMOJHUTH €T0 C YYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

MIPU CAMOCTOATEIILHOM U3YYEHUU TEOPETUUYECKON TEMBI ClIeTIaTh KOHCIIEKT, UCTIONB3Ys
pexkomenioBannbie B PIIJ] nctounuky;

MOATOTOBUTKLCS K MPOBEPOUHOM pabOTe, MPEeTyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

MOATOTOBUTHCS K MPOMEKYTOUHON aTTECTAIUU.

7. OueHOYHbIe MAaTEPHAJIBI IS IPOBEAEHUSA TEKYIEero KOHTPOJISl yCIeBaeMOCTH Y MIPOMeKYTOYHOM
arrecTauMu 00y4aroIMXcs M0 AMCHHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIINI C yKa3aHUEM 1TaoB UX (HOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIMITITUHBI

Kon n HamMmeHoOBaHUE
Ne KoHTponupyemsie pa3aesbl JUCHUTIITUHBI . Bun ouenounoro
WHJIMKATOpa KOHTPOJIUPYEMOH
/1 (Momyms) cpencTaa
KOMIIETCHITUN
1 OCHOBHBIE TTOJIOKEHHS CHCTEMHOTO VK-1.1, VK-1.2, YK-1.3, VK- Tect
a"Hamm3a. MareMaTH4ecKrue MOJSII CUCTEM 1.4, YK-1.6, YK-1.5 ee
, MeTtoast ontumusaiuu. [Ipumepsl moucka VK-1.1, VK-1.2, VK-1.3, VK-
ONITUMAJILHBIX PEKUMOB 1.4, VK-1.5, VK-1.6 TECT
(G YHKITMOHUPOBAHMSI CUCTEM
3 | i nomea onmamvansn posomion pacoms | Y12 VI3 VICL VG |
! P P 1.5, VK-1.1, YK-1.6
CHCTEMBI
4 MHorokpurepuaibHble METObI VK-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, VK-1.2, YK-1.3, VK- Tect
pereHui 1.4, YK-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, VK-1.2, YK-1.3, VK- Tect
1.4, YK-1.5, YK-1.6

7.2. TunoBsle KOHTPOJIBHBIC 3aiaHWA UJIM UHBIC MaTCpHaJIbl TCKYIICTO KOHTPOJIA YCIIECBACMOCTH,

HE0OXOIUMBbIE 1JI OLICHKH 3HAHUI, yMEHHUI U HaBBIKOB U (WJIM) OMbITa MPOPECCUOHAIBHOMN 1EITEeIbHOCTH,
XapaKTEepU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIMNA B ITPOLIECCE OCBOCHUS IUCIUTIIMHBI
Jiis mpoBepku chOpMUPOBAHHOCTH MHAUKATOpa AocTrxkeHus komrereHmn YK-1.1, YK-1.2, VK-



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

TunoBble KOHTPOJIbHBIC 3aIaHUS

3anaua 1

HaiiTi manubIe 1u1st 3a/1a49M 11O CBOCH MPEIMETHOMN 00JIaCTH, OCYIIECTBUTH HX CHCTEMAaTHIECKYIO
00paboTKy, BEIIOJHUTH MPOTHO3 HA OCHOBE IMOCTPOSHHOM MaTEMaTHYECKON MOJIEIN

3anaya 2

ChopmynupoBaTh MATEMAaTHYECKYIO 3aa4y ONTUMHU3AIUH JIJIsl TOBBITICHUS 3 (DEKTHBHOCTH
TEXHOJIOTHYECKOT0 IpoIiecca B CBOeH MpeaMeTHON o01acTu. PemmTh 3a1aqy onTuMU3ainm,

C/IeTIaTh BBIBOJBI 00 ONTUMATBLHOM PEKUME (DYHKIIMOHHUPOBAHUS CHCTEMBI

Tecr 1
1. CoBOKYIHOCTb B3aMMOCBSI3aHHBIX JIEMEHTOB, 00pa3yIOLUX LEJIOCTHOCTh WU €IMHCTBO
a. MOJIeJb
0. opranuzanus
B. cUCcTeMa
I. COCTOSIHUE
2. JIuHaMU4eCcKOe U3MEHEHHE CUCTEMb] BO BpEMEHHU
a. pyHkuus
0. mporpecc
B. TIpo1IeCC
r. (haxTop
3. HecBoiMMOCTb CBOMCTB CUCTEMBI K CYMME CBOMCTB €€ KOMIIOHEHTOB
a. BBEHTYaJIbHOCTh
0. YMEPIKCHTHOCTh
B. DHTPOTIHS
I. OKCTPATIOJISIIHS
4. ITporiecc HETIPEPHIBHOTO PA3BUTUSI CHCTEM BO BPEMEHH
a. TMaJIeKTHKA
0. mporpecc
B. IMHAMHKA
r. pyHKIHOHUpPOBaHUE
5. CnocoOHOCTh CHCTEMBI 3aMMCTBOBATh HEOOXOAMMBIE PECYPCHI U3 BHEIIIHEH CpeJbl U
IIPOTHBOCHCTBOBATH TCHACHIINU Pa3pyIICHUS
a. aJanTars
0. HeraTuBHas SHTPOIUS
B. TOMEOCTa3
T. YMEP/KEHTHOCTh
6. LlenenanpaBiieHHBIN HTEPALIMOHHBIA MPOIECC TIOTYICHUSI CEPUN CUCTEMHBIX 2P (PEKTOB C LEBIO
ONITUMU3AIMH PUKIIAJTHON eI B paMKaX 33JaHHBIX OTpaHUICHUH
a. CUCTEeMHBIN 3 DexT
0. CTpYKTypHas ONTUMHU3AITUS
B. DHTPOTIHSI
T. TIporpecc
7. Cucrema MOXET JOCTHTHYTh TPeOyeMOTro KOHEYHOTO COCTOSIHHS, HE 3aBHCAIIETO OT BPEMEHH H
OTIPENIeNISIEMOTO NCKITFOUUTEIEHO COOCTBEHHBIMH XapaKTEPUCTHKAMU CHCTEMBI TIPU PA3JIMYHBIX HAYATbHBIX
YCIIOBHSX M PA3IMYHBIMH Ty TSIMHU
a. SKBU(UHAIBHOCTb
0. SMEpIHKEHTHOCTh
B. DHTPOTIHSI
T. DBOJIOITHS
8. MeToaomorus pemeHus mpodieM, OCHOBaHHAs Ha CTPYKTYPH3ALMH CUCTEM M KOJIMYECTBEHHOM
CpaBHEHHH AbTEPHATUB
a. CUCTEMHBIN aHaJIN3
0. MoJeTupoBaHHe
B. IIPOTHO3HPOBAHUE



r. Perpocniekuust

9. XapakrepucTuka, oTpaxkaromias kauectBo (3¢(heKTUBHOCTh) CHCTEMBI UJTH TEJICBYIO
HAIpPaBJIEHHOCTH Ipoliecca

a. 3JIEeMEHT

0. pe3yibTaT

B. IIpOIIECC

I. I0Ka3aTeib

MHO0ecTBO 0ObEKTOB BHE JJAHHOTO AJIEMEHTA (CUCTEMBI), KOTOPbIE OKA3bIBAIOT BIMSIHHIE Ha
3JIEMEHT (CHCTEMY) U CaMU HaXOJSTCA MO/ BO3JICHCTBUEM 3TOTO 3JIEMEHTA (CUCTEMBI)

.a. TUIIOTe3a

0. mpobyiema

B. aJIbTepHATHBA

r. Cpena

Kurou

12345678910

BBOBOOaar

Tect 2

1. COBOKYIHOCTH CIIy9aiiHO OTOOpaHHBIX OOBEKTOB HA3BIBACTCS:

a) reHepaIbHOM COBOKYITHOCTBIO; 0) BHIOOPOYHON COBOKYITHOCTHIO;B) MPOCTON COBOKYITHOCTBIO; T)
MIOBTOPHOM COBOKYITHOCTBIO;]T) OE€CIIOBTOPHON COBOKYITHOCTBIO.

2. Bce MbpIciuMBbIe 00bEKTHI HEKOTOPOT'O UCTOYHUKA HAOII0ICHUH

Ha3BIBAIOTCS:

a) reHepaIbHON COBOKYITHOCTBIO; 0) CIIy4aliHbIM KOJUIEKTUBOM;B) COBOKYITHOCTBIO OOBEKTOB; T)
MHO>KECTBOM OOBEKTOB.

3. Ecnu kaxaplit 00BEKT reHepaibHOM COBOKYITHOCTH UMEET OJIMHAKOBYIO BEPOSTHOCTD MOMNACTh B
BBIOOPKY, TO BEIOOPKA HA3bIBACTCS:

a) MpOCTOM; ) TOBTOPHOM; B) OECIIOBTOPHOM;I") pEIIPE3EHTATUBHOM; /1) TeHEPAIbHOM.

4. Beibopka — 3T0:

a) OrpaHUYEHHOE YUCIJIO BRIOPAHHBIX CIy4YailHBIM 00pa3oM 3J€MEHTOB;0) OrpaHUYEHHOE YUCIIO
3JIEMEHTOB, BBIOPAaHHBIX HECITy4YaiiHO;B) 0OJIbIAs COBOKYITHOCTh 3JIEMEHTOB, U1 KOTOPOIl OLIEHUBAIOTCS

XapaKTePUCTHKH.

5. Uncno o0bEeKTOB, BBIOPAaHHBIX U3 F€HEPAIbHON COBOKYITHOCTH, HAa3bIBAIOTCS:

a) 00beM BbIOOpKH; 0) HAOOPOM 3HAYEHMUIA; B) COBOKYITHOCTHIO HAOMIOACHUI; T') UCXOJHBIMU
JTAHHBIMHU.

6. Beibopka, npu KOTopoit 0TOOpaHHBIA 0OBEKT BO3BPAIAECTCS B T€HEPAIbHYIO COBOKYITHOCTD,
Ha3bIBAETC:

a) IpocToii; 0) MOBTOPHOIL; B) 6ECIOBTOPHOI; I') pelpe3eHTaTUBHOM; /1) TeHepalbHOM.

7. B ssmuke conepxurcs 100 kpacHbix, 300 3enenbix, 200 cunux 1 200 Genbix mapoB. 13 smmka
Hayaauyy u3BiekatoT 150 mapoB. O6beM BBIOOPKH COCTABIISET ... LIAPOB.

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

8. B siuke copepkutes 150 kpacHbIx, 250 3enensix, 150 curux u 250 6enbix mapos. U3 smmka
Hayaauy u3BiekatoT 150 mapoB. O6beM reHepanbHO COBOKYITHOCTH COCTABJISIET ... IIAPOB.

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

9. Kak Ha3pIBaeTCs YMCICHHOE 3HAUEHHE MTPU3HAKA:

a) 00beMOM BBIOOPKH; 0) reHepabHOW COBOKYITHOCTBIO; B) BApUAHTOM; T') CPETHUM 3HAYCHHEM

. 10. KonnuecTBo Ha0II0IeHHI, TONABIIKX B 3aJaHHBII HHTEpBAJ HHTEPBAIBbHOM TaOIHIIbI,
Ha3bIBAETC:

a) 4aCTOTOM; 0) YaCTOCTHIO; B) OTHOCUTENILHOM YaCTOTOM; T') HAKOIJIEHHOW YacTOTOM.

Kimrou

12345678 910

OBr a a a rs a

OCTaJIbHBIE TECTHI HA CAWTE TUCIIAILIMHEL



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

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJTHbIC 3HAHUS 110 BCEM pa3JienaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOW U JONOJHUTENIBHOM JINTEPATYPHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS /111 BBIOOpa METOAUKHU BbIIOJHEHUS
3aJIaHUI;

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

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKIX/Ta00PaTOPHBIX 3aHATUSAX, AaKTUBHO yJacTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJIHUTEIBLHOM JINTEPATypPhl, PEKOMEHI0BAHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

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

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeIbHAs paboTa Ha MPAKTUUECKUX 3aHATUSAX, YIaCTHE B IPYMIOBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET X0/ pelIeHus 3a/1a4 0e3 3aTpyIHEeHUI




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

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

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

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

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJICET MHCTPYMEHTapueM Y4eOHOH TUCIUILTNHBI, YMEHUE €T0 UCIOIb30BAaTh
B PCHICHUU THUIIOBBIX 3aJa4;

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

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbII MUHUMAJIBHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

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

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:
- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBETA (BBIIOJIHEHUSI TUCbMEHHON 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;

- HU3KUH ypOBEHb C(HOPMHPOBAHHOCTH 3asIBJIEHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BONPOCHl U MPAKTUUECKUE 3aJaHUS JIs1 IPOBEIACHMS IPOMEKYTOUHOM aTTeCcTalluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu 00y4aroIuXcs
O npruMeHeHnn MaTeMaTHYeCKUX METO/IOB JJIs PELEHUS 3a7ja4d CUCTEMHOIO aHAJIN3a
ITocTpoeHue u ucnoib30BaHUE OATAHCOBBIX MOJIENEH AJISl ONMCAHUS B3aUMOCBSA3EH B CIIOKHBIX

CHUCTEMaAxX

Monenu cucTeMHOM TUHAMUKHU U UX IPUMEHEHUE

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

ITocTpoenne Mozeneil CHCTEMHON TUHAMUKH, IPUMEPBI PELIEHHS C UX IIOMOIBIO PUKIAIHbIX

3aaad

MMuTanoHHble METOOBI IS MOZACIINPOBAHUSA ITOBECACHUA CUCTEM

Buas uMUTaIIMIOHHOTO MOZACIINPOBAHUA

MarteMaTH4eCKHe OCHOBEI HMUTALIMOHHOTO MOACIIUPOBAHUA

O6pa60TKa PE3YIbTATOB SMIIUNPHUYCCKUX HCCIIeNOBAHUI ¢ MOMOIILIO METOJOB MaTeMaTHYECKOM

CTaTUCTHUKHU U

TEOPUU BEPOSATHOCTEN

MaremaTHueckue OCHOBBI (HOPMUPOBAHHSI BHIOOPOUHON COBOKYITHOCTH.

I'enepanys ciry4aiiHbIX YHUCEIL.

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 BUJIE PACHIPEACICHUS CIy4YallHOW BEJIMYMHBI B TEHEPAIbHOMN
COBOKYITHOCTH.

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

BrlisiBiIeHHE CTaTUCTHUECKHUX 3aBUCHMOCTENH MEX 1y MPU3HAKOM U (haKTOpaMHU.

[TocTpoenne Mozenu perpeccuu.

Onenka kayecTBa ypaBHEHHsI pETPECCHH, TPOBEPKA 3HAYUMOCTHU
YpaBHEHHUS.

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

MOJIETIH.

[Ipumenenue HeMMHEWHON 0AHO(AKTOPHOMN perpeccuu A NPUOIMKEHHOTO MUCAHUS
SMIUPUYECKUX

3aBHCHUMOCTEI B CTPOUTEIHCTBE

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

MpU3HAKa B 3aBUCUMOCTH OT U3MEHEHHS (aKTOPOB.

Pemenue 3anaun o BAusHUM (AaKTOPOB HA PE3yabTAT C MOMOIIBIO PETPECCUOHHON MOIETH.

Hcnonb30BaHne HHCTPYMEHTATBHBIX IPOTPAMMHBIX CPEICTB JIJIS pEHICHHS 3a/1a4 MaTeMaTUYECKOM
CTaTUCTUKU

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

[TocTpoeHne MareMaTHUEeCKUX MOJIEICH sl PEIICHUsI MPUKIIATHBIX ONTUMHU3AIIMOHHBIX 3371a4 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 TPOrpaMMHUPOBAHUSL.
Hcnonbs3oBaHre HHCTPYMEHTAIBHBIX TPOTPAMMHBIX CPEACTB JJIsl PEIICHUS 3a]1a4 JIMHEUHOTO
MPOrPaMMHUPOBAHUS.
TpancnopTHas 3a7aua U 3a1a4a O Ha3HAYCHHSIX B
CTPOUTEIIBCTBE.
3a/1a4i MHOTOKPUTEPHUATLHON ONTUMU3AINH
MareMatuueckre METOIbl MOAAEPKKU MPUHITHUS pEeIIEHUN

7.4.2. IlpakTrueckue 3aaHus sl IPOBEACHUS IPOMEXYTOUYHOM aTTecTaluy 00yJaronmxcs
[Toctpoenue 6anancoBoii Mojenu JIeoHTheBa, MPOrHO3UPOBAHKE C IIOMOLIBIO TOCTPOSHHON MOJIENTH
AHanu3 ¥ NIPOrHO3 COCTOSIHUSI CUCTEMBI ¢ IOMOIIBIO MOJENN CUCTEMHON JUHAMMKH, IPOTHO3
9KOJIOTMYECKON CUTYalluH
MaremaTrnueckas 00paboTKa JaHHBIX, TOCTPOCHUE MOJIENTU PErPECCUH, aHAIN3 TOCTPOSHHOMN
MOJIENH
AHanu3 ¥ NpOTrHO3UPOBAHUE COCTOSIHUS CUCTEMBI HA OCHOBE BPEMEHHBIX PSI0B
HmuTanmoHHOe MOJIeIMpOBaHue (PU3MUYECKOT0 MIIM TEXHOJIOIMYECKOTo Ipoliecca
Pemienue 3a1aun onTUMHU3AIMU 1J1s1 TOBBIMIEHHS 3((HEKTUBHOCTH TEXHOJIOTHYECKOr0 Mpoliecca
3agava NpUHATHS PELICHUN IS pelIeHus MpoOIeMbl B PO ecCHOHATbHOM 1S TeNbHOCTH
MHorokputepHraabHasi ONTUMU3AMS [T IPUHATHUS pelieHus B TPO(eCCHOHAIBHON AeATeNbHOCTH

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 NPOQPECCUOHANBHOM AEATETbHOCTH, XapaKTepU3YIOLIe dTarbl OPMUPOBAHUS KOMITETCHLIUH
IIpouenypa npoBeneHNs MPOMEXKYTOUHOM aTTeCTalluU U TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH



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

IIponienypa onieHuBaHusl OPMHUPOBAHUS KOMIIETCHIIMI IIPU MPOBEICHUH TEKYIIETO KOHTPOJIS
MpUBecHa B 1. 7.2.

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

Onucanue nokasarenac 1 KpUTEPUEB OLICHUMBAHMsI KOMIIETEHIIMI HA Pa3IM4YHBIX ATAllaxX UX
(GopMHpOBaHUs, ONMCAHNE [IKAJ OLICHUBAHUS

Onenka «3a4reHo»

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

3a npeziesnsl yueOHOM porpaMMsl;

TOYHOE MCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUH, CHCTEMAaTHYECKH IPAMOTHOE U JIOTHYECKU
IIPABWJIBHOE M3JI0KEHHUE OTBETA HA BOIIPOCHI;

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

U IPAKTUYECKUX 3a7a4;

BBIP)KEHHAs! CIIOCOOHOCTh CaMOCTOSATEJIBHO U TBOPUECKHU PEIIATh CIIOKHBIE IPOOIEMbI U
HECTaH/IapTHbIE CUTYalUH;

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

10 TUCUUIUINHE;

YMEHHE OPUEHTUPOBATHCS B TEOPUAX, KOHLENIUAX U HAIIPABJICHUAX TUCLHUIUINHBI U JaBaTh UM
KPUTHYECKYIO OLICHKY,

UCIOJIb3YSl HAyYHbIE JOCTUKEHMSI IPYTUX AUCLUILINH;

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

IPYIIIOBBIX 00CYKACHUSAX, BEICOKUH YPOBEHb KYJIbTYpPhI HCIIOJHEHHUS 3a1aHUH;

BBICOKHI ypOBEHb C()OPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMMe KOMIETEHIIUH.

OneHka «He 3a4TEeHO»

(bparMeHTapHbIC 3HAHUS 110 TUCIUILIHHE;

OTKa3 OT OTBETA (BBINOJIHEHUS MMCbMEHHOU paboThl);

3HAHHE OTJIEbHBIX HCTOUHUKOB, PEKOMEHJOBaHHBIX paboyeil MporpaMMoil Mo AUCLHUILINHE;

HEYMEHUE UCIT0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

HaJM4yue TpyobIX OIIUOOK;

HU3KHAW YPOBEHb KYJIbTYPBI UCITOJIHEHUS 3aJaHUN;

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

[IIkana oueHnBaHUA

KonnyecTBo npaBUIIbHBIX

oTBeToB, % O1eHka

1o 55 «HE 3a4TEHO»

ot 55 o 100 «3aureHO»

7.6. Kputepun orieHuBaHus chOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH POMEKYTOUHON
aTTecTaluuu

YpoBeHL OCBOCHHUS U OIIEHKA

Ouenka
Kpurepun Ouenka
«HEYIOBJICTBOPUTEITH Onenka «xopomo» | OleHKa «OTIMYHO»
OIICHUBAHUS o «YIOBJIETBOPUTEILHO»
HOY
«HE 3a4TEHOY «3a4TEHOY




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS 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 | 3HaHHA OOLIMPHBIE, 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 aJallITUBHOCTh
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 busera. 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 JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
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 nonyckaer omu6ok
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.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIIMHOM, U IPEJCTaBIIIeT co00 cpeHee apu(pMETHUECKOE OT BBICTABJICHHBIX OLIEHOK MO OTJEIbHBIM

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

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CIIU CpeaHee apuPMEeTHIECKOe HAXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/I0BIETBOPUTEIILHOY/ «HE 3aUT€HOY» BBICTABIISIETCS, €CJIU CpeliHee apudMeTnyeckoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U IOTIOJTHUTEIILHON JIUTEPATYPHI, HEOOXOIMMOM [Tt OCBOSHHSI TN CIIUIIITMHbI

(Moyist)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIH agpec Ib6C
OcHoBHas JIuTEpPaTYpa
[Mussckuii C. A., UHpI/IHHTI/Ie pemennii, Camapa: fjaMapCKHH http://www.iprbooksh

1 [rocynmapctBeHHBIN apXUTEKTypHO-CTpouTeNbHbIN YHUBepcutet, ObC ACB, html
2015 op.ru/49894.htm

5 I'an6oBa T. B., CucremMHbIi aHaIU3 B TEXHUKE U TEXHOIOTUAX, Openoypr: http://www.iprbooksh
OpenOyprckuii rocynapctBeHHblil yausepcuret, 96C ACB, 2016 op.ru/69943.html
UYepnsiera C. H., Jlenncenko B. B., Kopo6oga JI. é., I/IMI/ITaHI/IOHHoeu http://www.iprbooksh

3 |MoxmenupoBaHue cucteM, Boponex: BopoHexckuii rocynapcTBeHHbIN

o op.ru/50630.html
YHUBEPCUTET MHKEHEPHBIX TEXHOJOTHI, 2016
Kopo6osa U. JI., Apremos I'. B., [Ipunstue pelueHuii B cHCTEMAX, http:// iprbooksh

4 |ocHOBaHHBIX Ha 3HaHUX, TaMO0B: TaMOOBCKHI rOCyIapCTBEHHBIN ob.1u/64166.html
texHuueckuil yuusepcutet, 9bC ACB, 2012 P- '

5 XKypasnesa T. 0., [Ipaktukym o nucrumminie « IMuTaimoHHOe http://www.iprbooksh
MonenupoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html
I[I/I?I?;I/ITI[I/IIEOB& A. P., Kopnouckas U. b., (36maﬂ Teopus CI/IC’EGM u http:// iprbooksh

6 |cucremusrit ananmus, Camapa: [ToBOIDKCKHI rocy1apcTBEHHBI YHUBEPCUTET

> op.ru/75394.html
TEJIEKOMMYHUKaIMi 1 nHpopmaruku, 2017
CeKJ‘IeT(.)Ba H. H., TytEKOBa A.C,, CI/ICTeiVIHLH/I aHaJIU3 U MPUHSITHE pemeHI/IfI, http://www.iprbooksh
7 | Camapa: IToBOMKCKHI rOCYAapCTBEHHBINM YHUBEPCUTET TEIEKOMMYHUKAIIUNA U
op.ru/75407.html
nHdopmatuku, 2017
Canmuna H. 1O., }/IMI/ITaL[I/IOHHOG moaenupoBanue, Tomck: ToMckuit http://www.iprbooksh
8 |rocymapcTBEeHHBI YHHUBEPCUTET CUCTEM YIIPABJICHUS U PAIMOIEKTPOHUKH,
0p.ru/70012.html
Onb Kontent, 2015
Axwmanues @. I'., ['mibdanos P. M., MaTth/[aTI/IquKoe MOZEMPOBAHNE 1 http://www.iprbooksh

9 [wmeronsr ontumuzanum, Kazane: Kasanckuii rocynapcTBeHHBIN apXUTEKTYPHO ob.ru/73309.html
-cTpoutenbHblid yHUBepcuTeT, 9bC ACB, 2017 P- '
®omun B. T'., I/IMVI/ITaI_II/IOHHoe MOJEIHPOBAHHE, Caparos: CapaToBcKuit http://www.iprbooksh

10 |rocynapcTBeHHbIH TexHu4Yeckuil yauBepcuteT uMenu F0.A. I'arapuna, ObC

op.ru/76483.html
ACB, 2015
JdonojHuTeIbHASA JUTEpaTypa
Hauensu T. 5., Teopust cucteM u cucTeMHbIN aHanu3, Mocksa: EBpasuiickuii | http://www.iprbooksh

1 .

OTKPBITHI HHCTUTYT, 2011 0p.ru/10867.html
Kasanckas O. B., IOu C. I'., Aascosa O. K., Moaenu u MeToanl ) .
. http://www.iprbooksh

2 |ontummsanuu. [Ipaktukym, HoBocubupck: HoBocubupckwmii

" . 0p.ru/45397.html
rOCyJapCTBEHHBIN TEXHUYECKUN yHUBEpcuTeT, 2012
I{I/ImMTz.LHHOBa A. P.,UI/ICCJ'ICI[OBaHI/Ie onepaiuii 1 METo/Ibl ONTUMH3ALMH, http:/Awww.iprbooksh
3 |Camapa: IToBOMKCKHI rOCyJapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHHUKAIIUN U
op.ru/75377.html
uHpopmaruku, 2017
banaranckuii U. A., [IpukianHoit cucreMusiid ananu3, HoBocuOupck: http://www.iprbooksh

4 g . .

HoBocuOupckwii rocyIapCTBEHHBIH TEXHUYECKUN YHUBEpcUTeT, 2013 op.ru/45429.html
IOnun B. C., Metonnueckue yka3aHus n KOHTpOJ'II).HBIe 3a7aHus 110 http://www.iprbooksh
1 | nucuunnune Teopus npuHATHS pemieHui, MockBa: MoCKOBCKU

TEXHUYECKUI YHUBEPCUTET CBSA3M U MH(popmaTuku, 2014

op.ru/61765.html




OO6yuaromuecst u3 yuciia nHBaMIOB 1 Il ¢ OB3 obGecreunBaroTCs IeYaTHBIMU U (WITH)
JIEKTPOHHBIMU 00pa30BaTEeILHBIMK pecypcaMu B popMax, aJlaliTHPOBAHHBIX K OTPAHUYCHUSIM HX

3JI0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HeOOXOIUMBIX IS

OCBOEHUS JUCLMILIMHBI (MOJYJIs1)

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 JTaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue

DIIEKTPOHHBIN ajpec pecypca

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DnekTpoHHas oudimoreka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIeKTPOHHO-O0MOIMoTeUHas cucteMa uaarenscrsa "Jlans"

https://e.lanbook.com/

DJIeKTpOHHO-O0MOIMoTeuHas cucrema n3aarenbcrsa "FOPAUT"

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

DNIeKTPOHHO-OMOIMoTeuHas cucreMa uzaarenscrsa ' IPRsmart”

http://www.iprbookshop.ru/

Hayunas snexrponnas 6ubnuoteka eELIBRARY.RU

Hayunas s;ekTpoHHas
oubamnorexka eELIBRARY.RU

®enepaiibHbI 00pa3oBarenbHbIN nopTal "EquHoe okHO JocTyna K
o0pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Poccuiickas rocynapcTBeHHast Onbymorexa

www.rsl.ru

Bcepoccuiickuii HHCTUTYT HAyYHOU U TEXHUYECKOM HH(MOpMaLIUU
(BUHUTHN)

www2.viniti.ru

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

www.spbgasu.ru

Tex.JIut.Py - Texuuyeckas qureparypa

http://www.tehlit.ru/

[lepuonnueckue nznanus CIIGIACY

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

Cnucok coopuukoB TpynoB u koHpepenunii B PUHI/eLIBRARY

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

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUM, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEIILHOTIO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOTO U CBOOOIHO paclpoCTpaHsIeMOro

MIPOTrPaMMHOTO 00eCTIeUeHUs

HaunmenoBauue

Crioco6 pacrpocTpaHeHUs
(JIMLIEH3MOHHOE WJIM CBOOOIHO
pacpocTpaHsIeMoe)

Gretl Bepcus 2019¢

CBOOOJTHO pacIpoCTPaAHIEMOES

Ramus Educational Bepcus 1.11

CBOOOJTHO pacIpoCTPaHIEMOES

DIALux EVO Bepcus 8.1

CBOOOTHO pacIpoCTpaHsIeMOe

8.5. MaTepI/IaHBHO-TCXHI/I‘lCCKOC obOecrieueHue JAUCIHHUITIINHBI

Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJUTOPUNA 1 TTOMEIICHUH I CAMOCTOSITEIBHOW PabOThI




HaunmenoBaHue y4eOHBIX ayIUTOPHIA U
MIOMEIICHUH JIJIs1 CAaMOCTOATENbHOM paboThI

OcHamieHHOCTh 000pPYJOBAHUEM U TEXHUUYECKUMHU
CpeaCcTBaMu O0y4YeHHUs

72. YdeOHble ayTUTOPHH JIJIsl TPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

VYueOHas ayIuTOpus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOI'O TUIIA, KOMIUIEKT MYJIbTUMEIUIHOTO
00opynoBaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJIBTUMEAUMHBIA IPOEKTOpP, IKPaH, ayJU0-CUCTEMA),
JI0CKa, 9KpaH, KOMIUIEKT yueOHOW MebenH,
nojKIoUeHue K komnbioteproit cetu CIIOIACY,
BbIX0J B IHTEpHET

72. KoMITbIOTEpHBIN KJ1acc

Paboune mecra ¢ I1K (cTON KOMIIBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIABUATYPa, MBIIIb), CTOJ
pabounii, MOAKIIOYEHNE K KOMITBIOTEPHOU CETH
CII6I'ACY, Beixon B Internet.

72. IlomereHust 1J1s1 CaMOCTOSITEIIbBHOW pabOThI

[Tomerienue st CaMOCTOSITENBHOM pabOThHI
(uuTanpHbIN 3251 OubMoTeku, aya. 217): I11IK-23 mrT., B
T.4. 1 .- IIK gmst murg ¢ OB3 (cuctemusiit 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C OJKIIOYEHUEM K
cetu «MlHTepHET» M 0OECTIeueHNEeM JOCTyIA B
AJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaATEIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

72. YuyeOHble ayJUTOPHUH JJIsl IPOBEICHUS
NPaKTUYCCKHUX 3aHITUH, KyPCOBOTO
MPOEKTUPOBAHUS (BBIMIOJIHEHHS KypCOBBIX paboT),
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTeCTaINU

KoMIuiext MynbTuMeIniHOT0 000py10BaHU
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEUIHBIN
IIPOEKTOP, IKPaH, ayAUO-CUCTEMA), TOCKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CIIOI'ACY, Beixon B HTEpHET

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CieliMaIbHbIE YCIOBUS 7S IOTyYEHUS
00pa30BaHMs B COOTBETCTBUU C TPeOOBaHUSIMH HOPMATHBHO-TIPABOBBIX JOKYMEHTOB.
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