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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
Lenb 0cBOCHMS JUCUHUIUIMHEL - OpMUpOBaHUE Y OYIyIIMX MarucTpoB CIOCOOHOCTH OCYIIECTBIIATh
KpI/ITI/I‘-IeCKI/Iﬁ aHaJInu3 HpO6JICMHBIX CI/ITyaI_[I/II\/JI Ha OCHOBC CUCTCMHOI'O I10X0A4, BI:Ipa6aTI>IBaTL CTPAaTCrUro

NEUCTBUN.

3amaun JUCLUILINHGL:
(hopMHUpOBaHKE CIIOCOOHOCTH K BBISIBJICHUIO COCTABJISIONINX MPOOJIEMHOM CUTYAIlUU U CBSI3ei

MCXKIAY HUMU,

OCBOEHHUE METOJ0B KPUTHYECKOTO aHaIKM3a MPU UCCIEAOBAHUN CUCTEM U BHIOOpA METO/I0B aHAIIN3a,
aJIeKBaTHBIX MPOOJIEMHON CUTYyallUU;
MOJIy4€HHE HaBBIKOB pa3paboTKy U 00OCHOBaHUE MJIaHa IEUCTBUN MO PEIICHUIO TPOOIEMHOM

CUTYaLlNH;

MOJTy4YeHHE 3HAHUH 10 MPUMEHEHHIO CITIOCOO0B 0OOCHOBAHUS peIIeHUs (MHAYKIHS, JeTyKIHsL, IO
aHaJIOTHH ) TPOOJIEMHOM CUTYAIlMH N3YYeHHE TPUHLUIIOB TEOPHU CHCTEM;

OBJIA/ICHUE CITOCOOAMU KIIACCHU(HUKAIIMU CUCTEM;

pa3BUTHE HABBIKOB CUCTEMHOI'0 MOJEJIMPOBAHNS;

MO3HAHUE CTIOCOOOB MPUHATHS PEIICHUN B CIIOKHBIX CHUCTEMaX.

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

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumeHnoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tnanupyemsble pe3ynbTaTbl 00y4eHUs 10
JTHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBIX 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
MH(OPMALIMOHHBIX PECYPCOB (B
TOM 4HCIIe B IUPPOBOH cpere),
c6op u 06paboTKy
uHpopmaIuu o mpoodIeMHON
CUTYaIluu

3HAeT

- MPUHIMUIB IOMCKA M MaTeMaTHYeCKOU
00pabOTKH TaHHBIX,

INPHUHIIMIIBI ~ TeHEepalud  Pernpe3eHTaTUBHOU

BBIOOPOYHOI COBOKYITHOCTH;
- TCOPETHYECKHE OCHOBBI
00paboOTKU TaHHBIX

ymeeT

- OCYIIECTBIISTh TeHEPaInIo
penpe3eHTaTUBHON BEIOOPKH B COOTBETCTBUU C
3aJJaHHEM;

- 00OCHOBBIBaTH  HEOOXOMMBIii
BBIOOPKH TSI KCCIICTOBAHUS;

- TPOBOJUTH CTATUCTHYECKYIO 00pabOTKy
JTAHHBIX MIPOBOJUMOTO MCCIICIOBAHUS.

BJajieeT

- MareMaTHYeCKUMH MeToJaMu 00paboTKu
JTAHHBIX

MaTeMaTHYECKOM

00beEM

YK-1 Cnocoben
OCYIIECTBIISAThH
KPUTUYECKUN aHAIIN3
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
CTaTUCTUYECKUX THIIOTES;

BJIajieeT

- TpolenypaMyd MPOBEPKH CTATUCTUYECKHX
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;

ymeer
- BBIABIATH  dJeMEHT(bl) U  CBS3b(M),
co3jarone  NpoOJIEMHYI0 — CUTYallUI0  C

MTOMOIUIbI0 UMUTALIMOHHOT'O MOJIETMPOBAHNS;
BJajieeT

- IpYe€MaMy UMUTAaLlMOHHOT'O MOJIETMPOBAHNS;
- METOJaMM MaTeMaTH4eCKOro aHalau3a Juisd
MHTEPIIPETALIMMA PE3YJIBTATOB UMHUTALIMOHHOTO
MOJICJINPOBAHMSL.




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

VK-1.5 ®opmynupyer 3a1auy
(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,

yMmeer

- (opMaNM30BBIBATH yCIOBUE 3aJaud U
(dhopMynupoBaTh eé MaTEMaTHYECKYIO
MMOCTaHOBKY;

- CTPOUTHh UMUTALIMOHHYIO MOJIETIb;

BJIa/IeeT

- criocobaMu MaTeMaTHuyeckoil opmanuzanuu
yCIIOBUS IPEAMETHOM 3a/1a4H;

- TNOAXOAaMHM K BBIOOPY WM IOCTPOEHUIO
MMUTALMOHHOW MOJIEIIN CUCTEMBI

VK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKHUN aHAIIN3
IpOOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOI'0
110/1X0/1a, BbIpaOaThIBaTh
CTpaTEruIo ACHUCTBUI

VYK-1.6 Ocymectiusier
uaeHTUUKaIMIo 3a1a4(1) U
BBIOOp criocoba ux (ee)
pereHus

3HaeT
- c1ocoObl UJIEHTU(PUKALUU MaTeMaTH4YEeCKON
3a/1a4y;

- CcrmocoObl BHIOOpAa MAaTEMAaTHUUYECKOTO METO]Ia
pelIeHus;

ymeer

- OCYIIECTBIISATh
MaTE€MaTU4YeCKOM  3aJa4u
IIPUKJIAIHON 3a1a4H;

- 000CHOBBIBaTh BBIOOP MaTEeMaTHYECKOI'O
METO/1a pelIeHUs JIs IPUKIIAAHON 3a/1a4H;

UACHTH(DHUKAITIIO
JUISL  PeIICHHS

BJajieeT
- cmoco0aMH  pelIeHUs MaTeMaTUYeCKOn
3a/1a4u, dbopMau3yOIIe  MPUKIATHYIO
3a1auy, c ITOMOIIIBIO BbIOpaHHBIX

MAaTEMATHYCCKHUX MCTOA0B

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKType 00pa3oBaTe/IbHOIi IPOrpaMMbl
Jannast tucrumuiviHa (MOysb) BKiItodeHa B biok «lucuumnunel, moaynu» b1.0.01 ocHoBHOIA
npodeccuoHansHOM 00pa3zoBaTenbHOM mporpammsl 35.04.09 JlanamadTHas apXUTEKTypa U OTHOCUTCS K
00s13aTeNpHOM YacTH y4eOHOTO IJIaHa.
J171g ycTienrHoro OCBOSHHUSI TMCIUIUIMHEI 00yJaroieMycst TpedyeTcs 3HaHHe Kypca MaTeMaTHKHU B
paMKax mporpaMMbl 6akanaBpuarta.

No
/o

[Tocnenyromme TUCIUTIITAHBI

KOI[ U HAMMCHOBAHUC UHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

1 |[IIpoexTHbII MEHETKMEHT

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

2 |DOxoHOMHYECKHI aHAJM3 MPOEKTHBIX PEIICHUI

OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK
-5.4, OIIK-3.4




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA 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
Hnast KOHTaKTHasi pa6oTa, B TOM YHCJIE:
KOHCYJIBTAIINY TI0 KypCOBO paboTe (TIPOeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOM pabOThI
(nmpoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIHIO B CECCHIO
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yacel Ha KOHTPOJIb 4 4
CamocrositesibHast padota (CP) 72 72
O061masi TpyA10eMKOCTb TUCHUILIMHBI (MOYJIA)
yacel: [ 108 108
3a4eTHbIC eIUHHIbI: 3 3




5. Coaep:kanue TUCHUNIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 0 pa3jesaM (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
5| nexums I3 JIP Bcero a
Ne Pa3zzesbl qUCHUIITAHBI g H Cp qac > [ mocTrxkeHn
8 W3 HUX W3 HUX W3 HUX ’ !
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. Maremaruueckue
MOJIETIN CUCTEM
YK-1.1,
OCHOBHBIE TTOJIOKEHHUS 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,
" | onTUMaNBHBIX PEKUMOB VK-1.4,
(GYHKIIMOHUPOBAHUS CUCTEM YK-1.5,
YK-1.6
YK-1.2,
NmMuTtanmonnoe YK-1.3,
MOJEJIIMPOBAHUS MPOIECCOB YK-1.4,
2.2 JUTST IOMCKA ONTUMAaJIbHBIX 1 2 2 16 20 VK-1.5,
PEKUMOB PabOThI CUCTEMBI YK-1.1,
YK-1.6
3. |3 pazmen. MaTtemaTuueckue
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 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 MaTeMaTHUECKUX MOJIENICH CHCTEM
Hcnonbs3oBanne TeOpUH MPUHSTHS PEIICHUN B CHCTEMHOM aHAJIN3e
banancoBeie Mojenu B cucteMHOM aHanm3e. [I[pumeHenne 6aancoBoi
Mozenn JleonTseBa
Ucropus co3nanus 6aiaHCOBBIX MOJIETCH.
Tabnuia MexxoTpacieBoro 0ajgaHca v €€ CTPYKTypa.
OcHoBHBIE 0aTaHCOBBIE COOTHOIIICHMS.
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 Mmosenu B cucteMHOM aHanuze. [I[puMenenne 6anaHcoBoi
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 JTUHAMUKH.
oOpaTHBIE CBSI3M B MOJICTISIX CUCTEMHOM TMHAMUKHA
N3BecTHBIE MO/IENIM CUCTEMHOM TMHAMUKU B Tpyaax @oppecrepa: MOJIEIb
MPEANPUSITHS, MOJIETh TOPOJIA, MOJIETh PAa3BUTHSI [IUBUIIN3AIIAH.
OcHOBHBIE monoxenus: | CUcTeMbl nuddepeHuanbHbIX YpaBHEHUS IEPBOTO MOPSIKA C
1 CHCTEMHOrO aHau3a. | HaYalbHbIMU YCIOBHAMH KAk OCHOBA MATEMATHYECKOrO IPE/ICTaBICH s
MaremaTuueckue MOACIEN CUCTEMHOU TUHAMUKH.
MOJIEH CHCTEM [lepexon k TUCKpeTHOU hopMe MOJIEIH.
[IporHo3upoBaHue ClIeHApUEB PA3BUTHUSI CUCTEMA OCHOBE MOJIENei
CUCTEMHOMN TUHAMUKH.
CranuonapHbie(yCTaHOBUBIIIHECS ) COCTOSHUS.
JIuneliHbIe 1 HEIMHEWHbBIE CUCTEMBI, TUHEAPU3ALIHUSI B OKPECTHOCTHU
CTallMOHAPHON TOUYKH.
Bo3MoxHOCTB Hccaen0BaHus MOJIENIEN CUCTEMHON TMHAMUKU Ha
YCTOMYUBOCTb.




Hcrnonp30BaHMe KOMIBIOTEPHBIX TEXHOJIOTHH ISl IPOTHO3UPOBAHUS
CIIEHApPUEB PA3BUTHS CUCTEM Ha OCHOBE MOJIENICH CHCTEMHON JTUHAMUKH.

OCHOBHBIE ITOJIOKCHHS
CHCTEMHOT'O aHaI13a.
MaremaTtudeckue
MO CUCTEM

[TocTpoeHue perpecCHOHHBIX MOJIENEH JUIsl aHaIn3a U IPOTHO3UPOBAHUS 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 MOMOIIBIO METO/1a HAUMEHBIIIUX KBAJPaTOB

O1nieHKa KayecTBa MNOCTPOCHHOW MOJICNIH JIMHEHHOM apHO# perpeccuu
O1LeHKa TECHOTEI JIMHEWHON CBSI3U

[IpoBepka 3HAUMMOCTH ypaBHEHUS JTUHEUHOW MAPHOU PErPECCUU U
apaMeTpoB ypaBHEHUS

TpebGoBaHMs K CTATUCTUYECKUM OLIEHKAaM: HECMEIIEHHOCTb,
COCTOATEILHOCTD, 3 (HEKTUBHOCTD.

Teopema ['aycca-MapkoBsa

[TpenmocbuiKu METOa HAMMEHBIINX KBaJIPaToOB

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

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

KomnproTepHble TEXHOJIOTUH I TOCTPOCHUS U aHAIIM3a PErPECCUOHHBIX
MOJIEJIEN.

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

MatemaTtuueckue MOJIENH MOCTPOCHHs Kputepres 3(pPpeKTHBHOCTU
dbyHKIIMOHUpOBaHUs cucTeM. MeTtonbl ontumuzanuu. [Ipumeps! noucka
ONTUMAJIBHBIX PEKUMOB (DYHKIIMOHHUPOBAHUS CHCTEM.

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

TpeboBanust K KpUTEPHUIO 3PPEKTUBHOCTH

MartemaTtnueckoe BelpakeHue Kputepust 3 HeKTUBHOCTH

[TocTaHoBKa 1 aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONITUMU3AIIMOHHBIX 3a7a4
[Tpumeps! 3a1a4 TUHEHHOTO U HEJIMHEWHOTO MPOTrpaMMHUPOBaHUSI(UMEETCS
B BUJy ONITHUMM3AIMH):3a/1a4a 00 ONTUMAJIbHON MPOU3BOICTBEHHOMN
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 peleHns 3a1a4y JMHEHHOTO
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 MOJICIIMPOBAHUSI.
AJNTOPUTMBI T€HEpALlUU CyYalHbIX YUCET.

['enepupoBaHue CilydyallHbIX BEJIMYMH, UMEIOIINX 3aJaHHbIN 3aKOH




pacnpeeneHus.

HaxoxaeHune onTUManbHbIX YCIOBUNA (DYHKIIMOHUPOBAHUS CUCTEMBI C
MTOMOUIBI0 UMUTAIIMOHHOTO MOJICTUPOBAHUSI.

Hecranuonapusie pexumbl pab0Thl UMUTALIHOHHOW MOJIETH

AHanu3 BBIXOJIHBIX JAHHBIX U CPaBHEHUE alIbTEPHATUBHBIX BAPUAHTOB
Pe3yNIbTaTOB UMUTALIMOHHON MOJIEIH

AHanu3 4yBCTBUTEIBHOCTH UMUTALIMOHHON MOJIEIH

Peanu3zanust MUMUTalIMOHHOTO MOJIETTUPOBAHUS C IIOMOILIBIO
KOMITBIOTEPHBIX TEXHOJIOTUI

[Ipumeps! pa3pabOTK UMUTAIIMOHHBIX MOJICJIEH JUIsS pellIeHus 3a1a4
CUCTEMHOTI'0 aHaJli3a U MPUHSITUS PEeIICHU

Mogpens orpeesnieHus MoTpeOHOCTEN TOpoia B KOJMYECTBE MOKAPHBIX
MaIlIiH

NmutanionHoe MOIETMPOBaHUE TEXHOJOTUYECKUX U TPAHCTIOPTHBIX
IIPOLIECCOB

MHorokpuTepuanbHbIe
METO/IbI ONTHMH3AINH
JUIS 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 XxapakTepuCTUKa MATEMaTHYECKIX METOJIOB PUHATHUS PELICHUM
DKcrepTHbIE METO/IbIl U UX IPUMEHEHHE TP NPUHATHH pEIICHUN
MaremaTrueckoe 000CHOBaHHE COTJIACOBAHHOCTH MHEHUI SKCIIEPTOB,
IIPOBEPKA CTATUCTUYECKUX TMIIOTE3 JUIsl IPOBEPKH 3HAUUMOCTH
Ko3(¢duLMeHTa paHTOBOI KOppensiuun

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

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

KoMIbroTepHbIE TEXHOIOTHH VIS pEAIN3allud MaTEMaTUYECKUX METOI0B
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
[IpumeHeHne METOI0OB MaTEMaTUYECKOM CTATUCTUKU 7151 00paboTKa
PE3yIBTATOB SKCIIEPMMEHTA MIIM HAGIFOIeHUI
OCHOBHBIE MONOKEHUA | Jcriop30BaHMe KOMITBIOTEPHBIX TEXHOJIOTHIL U1 06PaGOTKH JaHHBIX.
1 | CHCTCMHOIO aHaM3A. | [[ocrpoeHne SMIUPUYECKON (QYHKIIUMH pacipeneIeHus.
Maremaruieckne I'paduk sMOupHUECcKOit PyHKIMHU pacTIpeaeeH s,
MOZCH CHCTeM OnpejieieHre YUCITOBBIX XapaKTEPHCTHK BHIOOPKH
[IpoBepKa CTaTHCTHYECKUX TUIIOTES O 3aJaHHOM BHJIE PACIIPEIETIEHHS.
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 TEXHOJOTUN MPH PEIICHUHN 3a/1a4
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 clieHapueB pa3BUTHS UCCIIETYEMBIX CHCTEM C TTIOMOIIBIO
MOJIEJIEH CUCTEMHOU TUHAMUKHA

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

OCHOBHBIE TTOJIOKEHUS
CHCTEMHOTO aHaJI13a.
Maremartnaeckue
MOJIETIU CUCTEM

[TocTpoeHune perpeccHOHHBIX MOJENIEN Ui aHaIU3a U IPOTHO3UPOBAHUS B
CUCTEMHOM aHaJlu3e

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

IIpoBepka ocHOBHBIX npeanocsuiok MHK

Hcrionbs30BaHKEe MOCTPOCHHOM MOJIEIIN ISl AaHAJIN3Aa CUCTEMBI.
ITocTpoeHne HEMMHENHBIX MOJENIEH.

Bo160p nyuiieit mogenu.

[TporHo3upoBaHue Ha OCHOBE BbIOPAaHHOW MOJIEIH.

Metoabl onnTUMU3AHNH.
IIpumeps! moucka
ONTHUMAJIBHBIX PEKUMOB

MaremaTtuueckue MOJIEIH MOCTPOSHUS KpuTepreB 3PPEKTUBHOCTH
cucteM. Metoasl onTuMmu3auu. [Ipumepsl moncka onTuMaabHbIX
PEKUMOB (HDYHKITMOHUPOBAHUS CHCTEM.

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

(1)}’HKIII/IOHI/Ip0BaHI/I$I PEKUMOB pa6OTBI CHUCTEM
CHCTEM Mcronb30BaHne KOMITBIOTEPHBIX TEXHOJIOTHH [Tl TOMCKA OMTUMATBHBIX
PSKUMOB (PYHKIIMOHUPOBAHUS CUCTEM TP PEHICHUH MTPAKTUUSCKHX 3a/1a4
CUCTECMHOI'O aHaJIn3a.
HpI/IMepLI HUMUTALUOHHOI'O MOJCINPOBaHUA
NMUTALIOHHOE Peanuzanus mpuMepOB UMHTAIHOHHOTO MOJICTUPOBAHHSI C TIOMOIILIO
MOJEIUPOBAHUS IPOrPaMMHOTO O0ECTIEYEH S

mponeccoB IJIsd IMOUCKaA
ONITUMAJIBHBIX PEKUMOB
pa6OTLI CUCTCMBI

Pemienue IMPAKTUYCCKUX 3ada41 CUCTEMHOI'O aHaJIn3a C IPUMCHCHUCM
HMHTALMOHHBIX Mojaenel. HaxoxaeHrne onTuMalbHbBIX y'CJ'IOBI/Iﬁ
q)YHKI_II/IOHI/IpOBaHI/IH CUCTEMBI C TIOMOIIIBIO UMUTALITMOHHOI'O
MOZACIINPOBAHUA.

MHorokpuTepuaibHbIe
METObI 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 ONITUMH3ALUHU C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUHI

MareMaTnyeckre METObl IPUHSTHS PEeIIEHUN

Maremaririeckue Perienne npakTUYeCcKUX 3a/1a4 Ha MPUHATHE PEIICHUN C UCTIOJIb30BAHUEM
MCTOABI MPUHATHA | \1atemaTHueckuX METOIOB IPUHSTHS PEIIEHHH C IPHMEHEHHE
peIeHIH KOMITBFOTEPHBIX TEXHOJIOTHA.
MMuTAIIMOHHOE MOICTTUPOBAHUE JUTSI IPUHSTHS PEIICHUN
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 Ha OCHOBE MMUTAIMOHHOTO MOJICITUPOBAHUS
pacnpoCcTpaHeHUs MTHHOBAIWA:

MIPUHSTHE PEIIEHNH HAa OCHOBE MMUTAIMOHHOTO MOJICITUPOBAHUS
pacrnpocTpaHeHUs 3arps3HEHUN;

MPUHSATHE PEIlIeHNH Ha OCHOBE MMUTAIMOHHOTO MOJICTUPOBAHUS
nemMorpaduyeckux mporeccos.

5.3. CamocTosTenbHas paboTa 00yJaromuxcs

Ne | HaumeHnoBaHnue pasuena N
ConeprkaHre caMOCTOSTEILHON paboThI
pas3| JAUCUMIUIUHBI U TEMBI
OCHOBHBIE TIOJIO)KCHHUSI CHCTEMHOTO aHAIN3a U TEOPUU TTPUHATHUS
penieHui, MaTeMaTHIECKHUEe METOIbl 00paOOTKHU JaHHBIX, IIPOBEPKA
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 MATEMATUYECKMMH METOIAMU 0OPabOTKH JaHHBIX U
MOZCIH CHCTEM IPOBEPKOM CTATUCTHYECKUX TUIIOTES, UCIIOIB30BAHNE KOMIBIOTEPHBIX
TEXHOJIOTHH JUUIsl PELICHMS 3aJaHUM.
N3yuennii MpuMEHEHNUH KJIACTEPHOT0 aHAIN3a I MHOTOMEPHOM
TPYIITUPOBKH.
BanaHcoBbIe MOJIENM B CHCTEMHOM aHAJIN3€
OcHoOBHbIE TON0KeHus | 3ydeHne npuMeHeHus 0alaHCOBBIX MOJIeNiel B CHICTEMHOM aHalln3e
cuctemuoro ananm3a. | CaMOCTOSITEIIPHOE BBHITTOJIHCHUE MPAKTHYECKUX 3aaHUl C IPUMEHECHUEM
1 MareMaTHuecKue KOMITHIOTEPHBIX TEXHOJIOTHH.
MOJIENIU CUCTEM N3y4yeHne OCHOBHBIX MPUHIIMIIOB TOCTPOCHUS MOJIETH PACIIUPSIONIEHCS
skoHOMUKH Heilimana
Mogenu CHCTEeMHOM JUHAMHKU B CHCTEMHOM aHAaJIN3E
N3yuenune TeopeTnuueckoro Marepuanina
CamocTosiTenbHOE BBIIOTHEHUE TPAKTUYECKUX 33JJaHU C TPUMEHEHUEM
OCHOBHBIC TTOJI0KEHHUS .
KOMITBIOTEPHBIX TEXHOJOTUI
1 CHCTCMHOTO aHaJIA3a. N3yueHnne npuMeHeHns MOJIENIe CUCTEMHOTO aHAJIW3a B PA3IMYHbBIX
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 CHCTEeMHON JUHAMMKH.
[TocTpoeHue perpecCuOHHBIX MOJENEH 1l aHaIu3a U TPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJln3e, IPOrHO3UPOBAHUE HA OCHOBE BPEMEHHBIX PSI/IOB
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 BBIJICJICHUS] KOMIIOHEHTOB BPEMEHHOTO Psifia U CUHTE3a MOJIENIN YPOBHSA
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 (DYHKIIHOHUPOBAHUS 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

BrinosiHeHME 3a1aHUi 110 peanu3alii UIMUTAlMOHHOTO MOJICJIMPOBAHUS C
MIOMOIIHIO IPOTPAMMHOTO 00€CIICUCHHSI, HAXOKICHHE ONTHMAITbHBIX
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 MaTCpHraJia 1o NpUuMCHCHUIO
MHOT'OKPUTCPHUAJIbHBIX METOJ0OB OIITUMH3AINN IJId NPUHATUA pemeHHﬁ,
CaMOCTOATCIIbHOC BBIIIOJIHCHUC SaHaHI/Iﬁ o MPUMCHCHUTO
MHOT'OKPUTCPHUATIbHBIX METOJ0B IMMIPHUHATHA pGHICHI/Iﬁ AJI pCUICHUA
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 PEUICHUM.
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 MPUHATHIO PEIICHUH ¢ MPUMEHCHHEM KOMITBIOTEPHBIX
TEXHOJIOTHI.




6. MeToauyeckue MaTepUAaJIbl JAJIsl CAMOCTOSTEIbHOI PadoThl 00y4aIOIIMXCH MO TUCHUTIIHHE
(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
JICKIMOHHBIX U MPAKTHUUECKUX 3aHATUH, TaK KaK MPOMYCK OAHOrO (TeM OoJiee, HECKOJIbKHX ) 3aHATHI MOXKET
OCJIOKHUTh OCBOCHHE pa3/iesioB Kypca. Ha mpakTuueckux 3aHATHUSIX MaTepuall, U3JI0KEHHBIN Ha JIEKIUX,
3aKpeIUIsieTCsl P MOJArOTOBKE JI0KJIa10B U COOOIIEHUH, TPe3eHTAlHi, a TAKKe B paMKax BBIITOJIHEHUS
MPAKTUYECKUX 3aJaHHM, peleHUs] KeHCOB U TECTOB, pealli3alluy IPYIIOBBIX TPEHUHI'OB, IPOOIEMHBIX
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 3aHSATHUSIM.

[Ipu moAroTOBKE K MPAKTUUECKUM 3aHATHIM U B pAMKaX CaMOCTOSTEILHON pabOThI 1O U3YYECHUIO
JTUCITUTUIMHBI 00YJarOIIUMCST HEOOXO0TUMO:

MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHSATUU MaTE€pPUal U JIOMOJIHUTH €T0 C YYETOM
PEKOMEHI0BAaHHOM 110 JAHHOW TE€ME JIUTEPATYPBHI;

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

MOATOTOBUTKCS K MPOBEPOUHOMN padOTe, MPETyCMOTPEHHON 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 3TAIMOB MX (HOPMUPOBAHHUSI B IPOIIECCE OCBOCHUS UCIIUITITMHBI

Kon n HamMmeHoOBaHUE
Ne KoHTtponupyemsie pa3aesnbl UCUUILITAHBI . Bun ouenounoro
WHJIMKATOpa KOHTPOJIUPYEMOH
/1 (Momyms) cpencTaa
KOMIIETCHITUN

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 | o nomera onmamvansn posmon pacom | 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, YK-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
TIPUHSATHS PEIICHUH 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 3aJaHWA UJIM MHBIC MAaTCPHAJIbI TCKYIIETO KOHTPOJIA YCIIEBAEMOCTH,

HEO0OXO0UMbIE JJIs OLICHKH 3HAHUM, YMEHHUI U HABBIKOB U (MJIHM) OMbITA IPOPECCUOHATBHON AESITETbHOCTH,
XapaKTEepU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIMNA B ITPOLIECCE OCBOCHUS IUCIUTIIMHBI
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 MPEAMETHOM 001aCTH, OCYIIECTBUTh UX CHCTEMAaTHUECKYIO
00paboTKy, BBHIITOJHUTH IPOTHO3 HA OCHOBE IMOCTPOCHHONW MaTeMaTUYECKOW MOICIIH

3amava 2

CdopMynupoBaTh MaTEMaTHYECKYIO 3aJ1ady ONTUMU3AIUH IS TIOBBIIEHUS () (PEKTUBHOCTH
TEXHOJIOTHYECKOTO TpOoIlecca B CBOSH MPeAMETHOM o0acTu. PemuTh 3a1aqy onTUMH3aInH,

C/eNIaTh BHIBOJBI 00 ONITUMAIBHOM PeXUME (HYHKIIMOHUPOBAHUS CHCTEMBI

Tect 1
. COBOKYITHOCTH B3aMMOCBSI3aHHBIX JIEMEHTOB, 00pa3yIOIUX HEIOCTHOCTh WM €TMHCTBO
. MOJIeTTb
. OpraHu3aIuUs
. cucTeMa
. COCTOSIHUE
. JlunamMuuecKoe N3MEHEHHE CHCTEMBbI BO BPEMEHHU
. byHKIHSA
. TIporpecc
. TIpo1iecc
. haxTop
. HecBomuMoCTh CBOHCTB CUCTEMBI K CyMME CBOMCTB €€ KOMIIOHEHTOB
. BBEHTYaJIbHOCTh
. BMEPIKEHTHOCTh
. DHTPOIHS
. OKCTPATOISIHS
. [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 MPOIIECC TOTYyYEHUS! CEPUU CUCTEMHBIX A(h(HEKTOB C IENBIO
ONTUMM3AINH MIPUKIAHON 1IeJH B paMKax 3aJaHHbIX OTpaHHYEHUN
a. CUCTeMHBIN YPPexT
0. CTpYKTypHasi ONTUMHU3AITHS
B. DHTPOIIHS
I. Iporpecc
7. Cuctema MOXeT JOCTUTHYTh TpeOyeMOro KOHEUHOTO COCTOSIHUS, HE 3aBUCAIIETO 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 CTPYKTYPU3AllUU CUCTEM U KOJTMYECTBEHHOM
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, oTpaxkaromias kauecTBo (3Q(HEeKTUBHOCTh) CHCTEMbI WU IEJICBYIO
HAIpPaBJIEHHOCTH Ipoliecca

a. 3JIEeMEHT

0. pe3ynbTaT

B. IIpOIIECC

I. I0Ka3aTeib

MHO0ecTBO OObEKTOB BHE JAHHOTO 3JIEMEHTA (CUCTEMBI), KOTOPbIE OKA3bIBAIOT BIMSIHUE HA
3JIEMEHT (CHCTEMY) U CaMU HaXOJSTCA MO/ BO3JCHCTBHEM STOT0 3JIEMEHTA (CUCTEMBbI)

.a. TUIIOTe3a

0. mpobyiema

B. aJIbTepHATHUBA

r. Cpena

Kurou

12345678910

BBOBOOaar

Tecr 2

1. COBOKYIHOCTH CIIy9aiiHO OTOOpPaHHBIX 0OBEKTOB HA3BIBACTCSI:

a) reHepajbHON COBOKYITHOCTbBIO; 0) BEBIOOPOUYHON COBOKYITHOCTBIO;B) IPOCTOI COBOKYITHOCTBIO; I)
MOBTOPHOW COBOKYITHOCTBIO; /1) OECIIOBTOPHON COBOKYITHOCTBIO.

2. Bce mMpIciuMBble 00BEKTH HEKOTOPOTO HCTOYHUKA HAOIIIOICHHA

HA3BIBAIOTCS:

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

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

a) MPOCTOii; 0) TOBTOPHOK; B) OECIIOBTOPHOM; T') peNpe3eHTATUBHOM; 1) TeHEPAIIbHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YUCIJIO BRIOPAHHBIX CIy4YailHBIM 00pa3oM 3JIEMEHTOB; 0) OrpaHUYEHHOE YUCIIO
3JIEMEHTOB, BBIOPAHHBIX HECIIY4aiiHO;B) O0JbIIas COBOKYITHOCTD JIEMEHTOB, JIJIsl KOTOPOH OLIEHHUBAIOTCA

XapaKTePUCTHKH.

5. Uncno o0bEeKTOB, BBIOPAHHBIX U3 T'€HEPATIbHON COBOKYITHOCTH, HAa3bIBAIOTCS:

a) 00beM BbIOOpKH; 0) HAOOPOM 3HAYEHMIA; B) COBOKYITHOCTHIO HAOTIOJCHHUIA; T') HCXOTHBIMU
JTAHHBIMHU.

6. Beibopka, npu KOTopoit 0TOOpaHHBIA 0OBEKT BO3BPAIAETCS B T€HEPAIIbHYIO COBOKYITHOCTD,
Ha3bIBAETC:

a) IpocToii; 0) MOBTOPHOIL; B) 6ECIOBTOPHOIA; I') peNPEe3eHTATUBHOM; /1) TeHEpabHOM.

7. B ssmuke conepxurcs 100 kpacubix, 300 3enensix, 200 cunux u 200 Genbix mapoB. U3 smuka
Hayaauyy u3BiekatoT 150 mapoB. O6beM BBIOOPKU COCTABIISET ... LIAPOB.

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

8. B siuke copepkutes 150 kpacHbix, 250 3enensix, 150 cunux u 250 6enbix mapos. U3 smmka
Hayzaauy u3BiekatoT 150 mapoB. O6beM reHepaibHON COBOKYITHOCTH COCTABIISET ... IIApOB.

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

9. Kak Ha3pIBaeTCs YMCICHHOE 3HAUEHHE MTPU3HAKA!

a) 00beMOM BBIOOPKH; 0) reHepabHOW COBOKYITHOCTBIO; B) BApUAHTOM; I') CPETHUM 3HAYCHUEM

. 10. KonnuecTBo HaOII0IeHHIA, TIONIABIIMX B 3aJaHHbII HHTEpBAJI HHTEPBAILHOM TaOIHIIbI,
Ha3bIBAETCS:

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



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

KOHTPOJISI YCIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE HCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTUYECKH TPAMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLIETILHUAX 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 PEIIATh CII0KHbIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

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

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U J]aBaTh UM KPUTUYECKYIO OLICHKY;

- 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 PELLIEHNHN HAYYHBIX U MPO(ECCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyIHEeHUH BBIOUpPAET CTAHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPaATyphl, PEKOMEHIOBAHHON paboveii mporpaMmoii;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHICTIIUAX WU HAITPABJICHUAX
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 IMPENOIAaBATENS HA TPAKTUICCKHUX 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

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEeT UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3aJaHUI

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 NPOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

IIpumepHBIE BOITPOCHI

O nprMeHeHun MaTeMaTHYeCKUX METO/IOB JJIs PELLEHUS 3a7ja4d CUCTEMHOIO aHAJIN3a

ITocTpoeHue u ucnob30BaHUe OaTaHCOBBIX MOJETEH Il ONMCaHUS B3aUMOCBS3€H B CII0XKHBIX
cucTemMax

Monenu cucTeMHOM JTUHAMMKHU U UX IPUMEHEHUE

[TpubnuxeHHble METOABI pemieHus 1 hepeHInaTbHbIX YPAaBHEHUH U UX IPUMEHEHUE IS
peann3anuy MOJENIe CUCTEMHON TMHAMUKI

ITocTpoenne Mozeneil CHCTEMHON TMHAMUKHU, IPUMEPBI PELLIEHUS C UX TTOMOILBIO MPUKJIIAIHbBIX
3a1a4y

MMuTanmoHHbIE METO/BI 1JI1 MOJEIUPOBAHUS MIOBEJEHHS CUCTEM

Buibl IYMUTALIMOHHOTO MOJIETMPOBAHUS

MaremaTnueckrne OCHOBbI IMUTAllMOHHOT'O MOJIETTMPOBaHUS

O06paboTka pe3yabTaTOB SMIUPUIECKUX MCCIIEJOBAHUIN C TOMOIIBIO METOJA0B MaTeMaTHUECKO
CTaTUCTUKH U

TEOpPUU BEPOATHOCTEN

MaremaTHueckue OCHOBBI (HOPMUPOBAHHSI BHIOOPOUYHON COBOKYITHOCTH.

I'enepauys ciry4aiiHbIX YHUCEIL.




Meton MonTe-Kapio 1st mpuOiInKeHHOTO BHIYMCIECHUS! HHTETPAJIOB, PEIICHUS CUCTEM U
YpaBHEHUH.

UucnoBble XapaKTEPUCTHKH BEIOOPOYHON COBOKYITHOCTH.

TpeGoBaHUs K OIICHKaM B MaTEMAaTHYE€CKOU CTAaTUCTHUKE.

[IpoBepka CTaTUCTUYECKUX TUTIOTE3 O BUE paclpeesieHus CIIy4aiiHON BEJIMYMHBI B TeHEPAIbHOMN
COBOKYITHOCTH.

Hcnonb30BaHre HHCTPYMEHTAJIbHBIX MPOTPAMMHBIX CPEACTB JUIsl pEIICHUS 3a/1a4 MaTeMaTUYeCKOM
CTaTHCTHUKH.

BrisiBIeHHE CTaTUCTHUECKHUX 3aBUCHMOCTEN MEX1y MPU3HAKOM U (haKTOpaMHU.

[TocTpoenne Mozenn perpeccu.

Onenka kayecTBa ypaBHEHHUsI pETPECCHH, TPOBEPKA 3HAYUMOCTHU
YpaBHEHHUS.

[Iposepka npeanocsuiok MHK miist Mmoaenu napHoi JIMHEHHON perpeccuu Juisi OnpeaesIeHUs
aJIeKBaTHOCTHU

MOJIETIH.

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

3aBHCHMOCTEH B CTPOUTEIHCTBE

[Toctpoenne Moenn MHOTO(aKTOPHOU perpeccuu AJis aHAIU3a U MIPOTHO3UPOBAHUS TTOBEICHUS

MpU3HAKa B 3aBUCUMOCTH OT U3MEHEHUS (aKTOPOB.

Pemenue 3anaun o BAUsHUH (PAaKTOPOB HA PE3yIbTAT C MOMOIIBIO PETPECCUOHHON MOIETH.

Hcnonbs3oBanre MHCTPYMEHTAIBHBIX TPOTPAMMHBIX CPEICTB JIJIsl PEIICHHS 3a]]a4 MAaTeMaTHYECKOM
CTaTUCTUKU

[IpuMeHEeHHE TUTIOBBIX 33/1a4 TEOPUH ONITHMH3AINH B MPOPECCHOHATBHON
NeSTeTbHOCTH

[TocTpoeHne MareMaTHUeCKUX MOJIEICH JIsl PEIICHUs] PUKIIAIHBIX ONTUMHU3AIIMOHHBIX 33/1a4 B
CHUCTEMHOM aHaJlu3e

3amaun TMHEHHOTO MPOrPaMMUPOBAHHUS B CTPOUTENILCTBE.
I'padmueckuit MeToq perieHus 3a1a4 JHHEHHOTO MPOrPaMMUPOBAHHUS.
Amnanu3s rpaMuecKoro peneHus Ha
YYBCTBUTEIBHOCTb.
CuMIekc-MeTo | pelieHus 3a1a4 JIMHEHHOTO TPOrpaMMUPOBAHHS.
Hcnonb30BaHne MHCTPYMEHTAJIBHBIX MPOTPAaMMHBIX CPEJCTB JUIs PELIeHU 3a/1a4 JIMHEHHOTro
pOTrpaMMHUPOBAHMUSL.
TpancnopTHas 3a1a4a ¥ 3a/1a4a 0 HA3HAYEHUSIX B
CTPOUTEIIBCTBE.
3amaun MHOTOKPUTEPHAIBHON ONTUMHU3ALUT
MareMaTHueCKue METO bl OAECPIKKH MIPUHATHUS pEIICHU

7.4.2. IlpakTrueckue 3aJaHusl IS POBEACHUS TPOMEKYTOUHOM aTTeCTalli 00yJaroIIuXCs
[TocTpoenue GanancoBoit Mojenu JIeoHTHEBa, MPOTHO3UPOBAHKE C TTIOMOIIBIO IIOCTPOCHHONW MOJIEIIN
Ananns u IMPOTrHO3 COCTOSAHUA CUCTEMBI C TIOMOIBIO MOACIIN CUCTEMHOH JUHAMHKH, IIPOTHO3
3KOJIOTHYECKON CUTYyaIluU
Matemaruueckas 00paboTKa JaHHBIX, TOCTPOCHHUE MOJIETHN PErPECCHH, aHAIN3 TOCTPOESHHOM
MOJIENH
Ananns u MIPOTHO3UPOBAHHUE COCTOAHHA CUCTEMBI HA OCHOBE BPEMEHHBIX PA10B
NMuTanmonHoe MojenupoBanue GU3HMUecKOro WiId TEXHOJIOIMYECKOro mporecca
Pemenne 3aa4u OIITUMU3AIIUU JJIs1 ITIOBBIIIICHU S 3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTHYECKOTO ITponecca
3aaya NPUHATHS PEUICHUH IS pelIeHus MpoosieMbl B TPoPecCUOHAIBHOMN 1eATeIbHOCTH
MHorokputepuaibHas ONTUMH3AIMS ISl IPUHATHUS PEeLIeHUs B TPOPECCHOHATBHON AESITETbHOCTH

7.4.3. IlpuMepHbIe TEMBI KypCcOBO paboThI (poekTa) (IpHU HATHYUH)
Kypcogas pabota (mpoekT) He peayCMOTPEeHa YIEOHBIM TIAHOM.

7.5. Metoanueckne MaTepuasl, ONpeaesoIne MPOoeaypbl OEHUBAHNS 3HAHNN, YMEHUH, HABBIKOB U
(nnn) ombITa MPOPECCHOHAIBHON JEATEIHFHOCTH, XapaKTEPUIYIOIIUE ATAbl (POPMUPOBAHUS KOMITCTCHIIHIA



[Ipouenypa npoBeaeHUs TPOMEKYTOUHOM aTTECTAIlMM U TEKYILEr0 KOHTPOJIS YCIeBaeMOCTH
peraaMeHTHpPYeTCs JJOKAIbHBIM HOPMAaTUBHBIM aKTOM, OMPEEIISIONINM MOPAI0K OPraHU3aluy U
MIPOBEJICHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MMPOMEXYTOUHOM aTTecTalui 00yJarommuxcsl.

[Tponienypa onieHnBaHust HOPMUPOBAHUS KOMITETEHIIUNA MTPH TTPOBEICHUH TEKYIIETO KOHTPOJIS
NpuBeacHa B 1. 7.2.

TumnoBsie KOHTPOJIBHBIC 3aiaHWA U1K UHBIC MaTEPHAJIbl TCKYIETO KOHTPOJIA IIPUBCACHBI B II. 7.3.
HpOMe)KYTO‘IHaﬂ arTecTanusd 1o AMCHUILIMHE IIPOBOAUTCA B (bopMe 3a4cTa.

7.6. Kputepun onieHuBaHus CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH TTPOBEACHUH MPOMEKYTOTHOM

aTTecTaluu
YPOBEHb OCBOEHUS U OLIEHKA
OrneHka OrneHka
«HEYIOBJIETBOPUTEID | «YAOBIETBOPUTENBH | OLEHKA «XOPOLIO» OueHkKa «OTJIIMYHO»
HOY» o»
«HE 3aYTEHO» «3a4TEHO»
YpoBeHb OCBOEHUSA | YPOBEHb OCBOCHMSI | YPOBEHb OCBOCHUSA YpoBeHb OCBOEHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTHIN. «BBICOKHI».
Kommereniun He Kommerenmmun Kommerenun Kommerennun
c(OpPMHPOBAHEI. c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OPMHPOBAHEI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHA OOMIMPHEIE, 3HaHUs
YMEHMSI U HaBbIKU HE | Oa30BbI€ CTPYKTYpHI | CUCTEMHBIE. YMEHHUS | apryMEHTHPOBAHHBIE,
Kpurepuu chOpMHUPOBAHBI 3HaHUU. Y MEHUs HOCSIT § BCECTOPOHHHE. Y MEHHUS
OLICHHBAHNS (bparMeHTapHbI U PenpoOAYKTUBHBII YCIIELTHO
HOCSIT Xapakrep, MIPUMEHSIFOTCS K
PEenpoOAYKTUBHBII IPUMEHSIOTCS K PEILIEHUIO KaK
Xapaxkrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JleMoHCcTpHpYyeTCcs 3aJJaHuM. HECTaHIapTHBIX
HU3KHH YPOBEHb JleMOoHCTpHUpYETCS | TBOPYECKHX 3aJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTAaTOYHBIN JemoHcTpupyeTcs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOATENIBHOCTH | CaMOCTOSITEIIbHOCTH,
YCTOHYHUBOTO BBICOKAsI aJallTUBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA

HaBBIKaA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIE OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJJaHuH.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka no JUCHMILIMHE 3aBUCUT OT YPOBHSI CPOPMUPOBAHHOCTH KOMIETEHIINH, 3aKPEIIJIEHHbIX 3a
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OreHKa «OTJIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIU CpeHee apuhMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxXOJIUTCA B MHTEpBaJie oT 2,5 110 3.,4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U JOMOJIHUTEIBHOMN JINTEPATYPbI, HEOOXOAUMOI JIJIs1 OCBOCHUSI TN CLUTLIMHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

[Muascknii C. A., IIpunarue pemenuit, Camapa: Camapckuit

1 [rocynapcTBeHHBIN apXUTEKTYypHO-CTpouTeNbHbIN YHUBepcureT, D6C ACB,

2015

http://www.iprbooksh
0p.ru/49894.html

UYepnsiera C. H., [leancenxo B. B., Kopo6osa JI. A., IMmutannoHnsoe

2 |monenupoBaHue cucteM, Boponex: BopoHexckuii rocyaapcTBeHHBIN

YHUBEPCUTET MHKEHEPHBIX TeXHOJI0TH, 2016

http://www.iprbooksh
op.ru/50630.html

HussutnuaoBa A. P., Kopaonckas U. b., O6miast reopust cucteM u

3 |cucremusrit ananms, Camapa: [ToBOIDKCKHI rocy1apcTBEHHBI YHUBEPCUTET

TeJeKOMMYHUKalui u uHpopmatuku, 2017

http://www.iprbooksh
op.ru/75394.html

®omuH B. I'., UMutanmonnoe monenuposanue, Caparos: CapaTOBCKUN

4 |rocymapcTBeHHBIN TexHHMYecKuil yHuBepcuteT uMenu FO.A. I'arapuna, ObC

ACB, 2015

http://www.iprbooksh
op.ru/76483.html




CexueroBa H. H., TyukoBa A. C., CuctemMHblIl aHaJIU3 U IPUHITHE PELLICHUH,

http://www.iprbooksh

5 |Camapa: [ToBOKCKHI TOCYIapCTBEHHBI YHUBEPCUTET TEICKOMMYHUKAIIUN U 0p.1u/75407.html
uHpopmaruku, 2017
5 ['anbosa T. B., CuctemHblit aHATN3 B TEXHUKE U TEXHOJIOTHAX, OpeHOypr: http://www.iprbooksh
OpenOyprekuii rocynapcetseHnsiii yausepceuret, 96C ACB, 2016 0p.ru/69943.html
Canmuna H. 1O, }/IMI/ITaI_II/IOHHOG MozenupoBanue, Tomck: Tomckuii http:/Awww.iprbooksh
7 |rocynmapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUOIIEKTPOHUKH,
op.ru/70012.html
Onp Konrent, 2015
8 XKypasnesa T. 1O., [IpakTukym mo aucuuminie « IMuTarroHHOe http://www.iprbooksh
MojaenupoBanuey, Capatos: By3zoBckoe oOpa3oBanue, 2015 op.ru/27380.html
AxwmamueB @. I'., ['unbdanos P.. M., MaTGI}'/IaTI/I‘-IeCKOG MOI[GJII:IpOBaHI/Ie Hu http://www.iprbooksh
9 |meronsl ontTumu3zaiuu, Kazans: Kazanckuii rocyaapCcTBEHHBIH apXUTEKTYPHO ob.1u/73309 html
-crpoutenbHblil yHUBepeuteT, ObC ACB, 2017 - '
Kopo6osa U. JI., Apremos I'. B., [Ipunsarue PELICHHH B CHCTEMAX, http:/Awww.iprbooksh
10 [ocHoBaHHBIX Ha 3HaHMX, TamO0B: TaMOOBCKHMI TOCYIaPCTBEHHBII oD ru/64166.html
texHndeckuil ynusepcuter, 9bC ACB, 2012 - '
JonoJHuTeIbHAS JUTEPATYpa
1 Hanensta T. 5., Teopus cucteM v CHCTEMHBIN aHanu3, Mocksa: EBpasuiickuii | http://www.iprbooksh
OTKPBITHIH HHCTUTYT, 2011 op.ru/10867.html
JussutnuaoBa A. P.,UI/ICCJIGIIOBaHI/Ie oneipam/m U METOJIbl OITUMMU3ALHH, } http://www.iprbooksh
2 |Camapa: [1oBOIDKCKHI TOCYTapCTBEHHBI YHUBEPCUTET TEJICKOMMYHUKAIIUN U
op.ru/75377.html
uHpopmaruku, 2017
Kazanckas O. B., Ou C. I'., AnxscoBa O. K.., Mogenu u MeTE)I[BI http:/Awww.iprbooksh
3 |ontummsanuu. [Ipaktukym, HoBocubupck: HoBocubupckmii
L . 0p.ru/45397.html
roCyJapCTBEHHBIN TEXHUYECKUM yHUBepcutet, 2012
Banaranckuii 1. A., [IpuknamgHoit cucreMHusbii ananu3, HoBocudupck: http://www.iprbooksh
4 M . .
HoBocubupckuii rocyjapcTBeHHBIN TeXHUYecknid yHuBepcutet, 2013 op.ru/45429.html
Oaun B. C., MeTonuueckue ykazaHus I/IU KOHTPOJIbHBIE SaI[aHI/ISIUHO http:/Awww.iprbooksh
1 |mucuunnune Teopus npunsTus pemenuit, Mocka: MockoBCKUi

TEXHUUYECKUH YHUBEPCUTET CBsI3U M MH(opmaTuku, 2014

op.ru/61765.html

OObyuaromuecs u3 ynciia HHBaIU0B U ul ¢ OB3 o0ecnieunBaroTCs meyaTHBIMU U (UJTHN)
3JIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMy B popmax, aanTHPOBAHHBIX K OTPAaHUYEHUSIM UX
3/10pOBBSL.

8.2. Ilepeuens pecypcoB uH(MHOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTepHEeT)», HE0OXOAMMBIX IS
OCBOEHUS AUCLUILITUHBI (MOTYJIs)

HanmenoBanme pecypca cetn «/HTEpHET»

DNEeKTPOHHBIN ajipec pecypca

OCHOBBI CHCTEMHOI'0 aHAIIN3a B TCOPHUU MMPUHATUSA peH_IeHI/Iﬁ

moodle.spbgasu.eu

elibrary.ru

elibrary.ru

Scilab

https://www.scilab.org/

8.3. IlepeueHb COBPEMEHHBIX TPO(HECCHOHALHBIX 0a3 TAHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

Cucrema qucranumonHoro ooyyenust CIIOIACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas 6ubnuoreka Upbuc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

DIIeKTpOHHO-O0MOIMoTeuHas cucteMa n3aarenserna "Jlans"

https://e.lanbook.com/

DNeKTPOHHO-0MOIMoTeuHas cucrema uznatenbcrsa "FOPAUT"

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

DNEeKTPOHHO-0MOIMOTeUHas cructeMa u3natenberpa 'IPRsmart

http://www.iprbookshop.ru/

Hayunas snexkrponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
6ubamnorexa eELIBRARY.RU




®denepanbHbIi 00pazoBaTenbHbIN opTai "EquHoe okHO qocTyma K
00pasoBaTebHBIM pecypcam”

http://window.edu.ru

Poccuiickas rocynapcTBeHHast On0amorexa

www.rsl.ru

Bcepoccuiickuii HHCTUTYT HAYy9HOU U TEXHUYECKOW HH(POPMAITHHI
(BUHUTHN)

www2.viniti.ru

EuHbIi 57€KTPOHHBINA pecypec yueOHO-METOINYECKON JTUTEPATYPHI
CIIoI'ACY

www.spbgasu.ru

Tex.JIut.Py - Texuuyeckas qureparypa

http://www.tehlit.ru/

[Tepuonnueckue nzganust CII6IACY

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

Cnucok coopHukoB TpynoB 1 koHpepenunii B PUHL/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. HepequL I/IH(i)OpMaLII/IOHHBIX TeXHOHOFI/Iﬁ, HCIIOJIB3YCMbIX ITPU OCYIICCTBIICHUU 06p330BaTeJIBHOFO
mpouecca 1o JuCHUIUIMHE, BKJII04Yasd IMIEPCUCHb JTUICH3MOHHOI'O U CBO60I[HO PacIIpoCcTpaHiaACMOro

MporpaMmMHOI0 obecrieyeHus

HanmenoBanue

Cnioco6 pacrpocTpaHeHHUS
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Gretl Bepcust 2019¢

CB00OOHO pacpocTpaHsIeMoe

Matlab Bepcust R2019a

Jorosop NoJ131908369487 ot
01.11.2019 ¢ OOO "CodTnaita
[Ipoextrr". JIuteHsus 1o
31.12.2025

Ramus Educational Bepcus 1.11

CB0OOJTHO pacrpocTpaHsieMoe

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

SciLab Bepcus 6.0.1

CB0OOJTHO pacrpoCcTpaHsieMoe

8.5. MaTepI/IaHBHO'TCXHI/I‘leCKOC obecrieueHue JAUCIHUITIIINHBI

CaeneHust 00 OCHAIIEHHOCTH Y4EOHBIX ay/IMTOPUN U MOMEIIEHUH JUIsl CaMOCTOSITENbHON pabOThI

HaumeHnoBaHue y4eOHBIX ayIUTOPH U
MOMEILEHUH 111 CAMOCTOSTEIbHOU paboThl

OcHamieHHOCTh 000pYJOBAHUEM U TEXHUUYECKUMHU
cpelcTBaMu OOyueHus

07. YuyeOHble ayAUTOPUH [T IPOBEACHUS
JIEKLIMOHHBIX 3aHATHH

Y4yeOHast ayTuTOpus I TPOBEICHUS 3aHATHI
JICKITMOHHOT'O THTIA, KOMIUIEKT MYJIbTHMETUHHOTO
00opynoBaHus (IepCOHANIbHBIN KOMITBIOTED,
MYJbTUMEAUMHBIA TTPOEKTOP, IKPaH, ayJUOCUCTEMA),
JTIOCKa, DKpaH, KOMIUIEKT yueOHOH MebenH,
nojkItoueHue Kk komnbtotepHoit cetu CIIOI'ACY,
BbIX0J B IHTEpHET

07. KomnbroTepHbIi Ki1ace

Paboune mecra c 1K (cTOn KOMIIBIOTEPHBIH,
CHCTEMHBIN OJIOK, MOHUTOP, KJIABHATYpPa, MBIIIb), CTOJ
pabounii, MOAKIIOYCHUE K KOMITBIOTEPHOU CETH
CII6I'ACY, Brixon B Internet.




07. ITomereHus AJis1 CAaMOCTOSTEIIHHOM pabOTHI

[Tomemenue ast CaMOCTOSTENLHOM paOOThI
(uuTanpHBIN 3251 OuOMMoTekH, aya. 217): I11IK-23 mr., B
T.4. 1 mr.- I[IK mis mur ¢ OB3 (cucreMusiii 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 00ECTIeYeHHEeM JOCTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

07. YuyeOHbIC ayTUTOPHUH JJIs1 TPOBEACHUS
MPAKTUYECKHUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIEro KOHTPOJIS U MIPOMEXYTOUHOMN
aTTecTaluu

KommiekT MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 1OCKA, KOMILIEKT
y4eOHOM MeOemnH, MOIKII0YeHNE K KOMITBIOTEPHON
ceru CII6GI'ACY, Bbixon B MHTEpHET

Jlst maBanuaoB u aui ¢ OB3 oGecrieynBarOTCs CrieliaabHbIC YCIOBHS IS TOTYYCHUS
00pa3oBaHus B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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