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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)
(dhopMupoBaHHEe y OyIyIIHX MaruCTPOB CIIOCOOHOCTH OCYINECTBIISATh KPUTHUCCKUI aHAIHN3

pOoOJIEMHBIX CUTYallMi HA OCHOBE CUCTEMHOTO MO/IX0/1a, BEIpabaThIBaTh CTPATETHIO JCHCTBUI
(hopMHpOBaHHE CIOCOOHOCTH K BBISIBJICHHUIO COCTABIISAIONIUX MPOOJIEMHON CUTYaI[U U CBSI3ei

MCXKIOY HUMU,

OCBOEHHUE METOJ0B KPUTUYECKOTO aHaIKM3a MPU UCCIECIOBAHUM CUCTEM U BHIOOpA METO/I0B aHAIIN3a,
aIeKBaTHBIX MPOOJIEMHON CUTYalIUU;
MOJIy4eHHE HaBBIKOB pa3paboTKu U 00OCHOBaHUE MJIaHa IEUCTBUN MO PEIICHUIO TPOOIEMHOMN

CUTyalluu,

MOJIYYCHUE 3HAHHMH 110 TPUMEHEHHUIO CIIOCOO0B 00OOCHOBAHMS pellieHUs (MHIYKIIUS, ISAYKIUS, 110
AQHAJIOTHH) TIPOOJIEMHOM CUTYallUX U3YYCHUE IPUHIIUIIOB TEOPHH CHUCTEM;

OBJIQJICHHE CITIOCO0AMHM KJIacCHU(UKAIIUN CUCTEM;

PAa3BUTHUC HABBIKOB CUCTCMHOI'O MOACIIMPOBAHMA,

IIO3HAHUC CHOC06OB IIPUHATHA peH_ICHI/Iﬁ B CJIOKHBIX CUCTEMAx.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 U CHUILINHE (MOAYJII0), COOTHECEHHBbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN

KOI[ 1 HAMMCHOBAHUC
HHAWKATOPA JOCTUKCHHA
KOMIICTCHIIH

[Tnanupyemble pe3yiabTaThl 00yYEHHS 1O
JTUCIUILINHE, 00eCTIeYUBAIOIIUE IOCTHKEHUE
IUTaHUPYEMBIX pe3ysbTaToB ocBoeHus OITOII

YK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKHUI aHaAIU3
poOJIEMHBIX CUTYyaIUi Ha
OCHOBE CUCTEMHOI'0
MO/IX0/a, BBIpabaThIBaTh
CTpaTEruIo ACHUCTBUI

VK-1.1 OcymiecTBisieT MOUCK
MH(OPMAIMOHHBIX PECYPCOB (B
TOM 4YHCIIe B IUPPOBOI cpee),
cOop u 00paboTKy
uHpopmaluu o mpoodIeMHON
CUTYaIuu

3HaeT

- TPHUHIMIBI TOMCKA ¥ MaTeMaTHYECKON
00pabOTKHU TaHHBIX,

- TMPUHIMIBI TEHEPAIUH Perpe3eHTATHBHON
BBIOOPOYHON COBOKYITHOCTH;

- TEOPETHUYECCKHE OCHOBBI MaTEMaTHYCCKOM
00pabOTKHM TaHHBIX

yMeeT

- OCYIICCTBIISATH TCHEPaIUIo

pernpe3eHTaTUBHON BHIOOPKH B COOTBETCTBHH C
3aJJaHHEM;

- 000CHOBBIBATHL  HEOOXOIUMBIH
BI>I60pKI/I JJIA UCCIIEJOBaHUA,

- TPOBOJIUTH CTATUCTUYECKYIO 00pabOTKy
JAHHBIX MIPOBOAXMOTO MCCIICIOBAHNS.

BJajieeT

- MaTeMaTH4YeCcKUMHU MeToJamMu o0paboTKu
JaHHBIX

o0BeM

YK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKUN aHAIN3
pOoOJIEMHBIX CUTYyallui Ha
OCHOBE CUCTEMHOI'0
MO/IX0/1a, BRIpabaThIBATh
CTpaTEruio AEUCTBUM

VYK-1.2 IIpoBOAUT OLIEHKY
uHpopmaIuu o mpoodIeMHON
CUTYaIlMH Ha COOTBETCTBHE
TpeOOBaHUSM OOBEKTUBHOCTH H
JIOCTOBEPHOCTH

3HaeT
- TEOPETHUYECKHE OCHOBBI TEOPUM IPOBEPKU
CTaTUCTUYECKUX THIIOTES;

yMeer

- (hopMyTUpPOBaTh CTATUCTUYECKHUE THIIOTE3HI;

- OCYWIECTBJISAITH ~ IPOLEAYPY  IPOBEPKHU
CTaTUCTUYECKHUX TUIOTES;

BJIajieeT

- MpoueaypaMy MPOBEPKH CTATUCTUYECKHUX
TUIIOTE3




YK-1 Cnocoben
OCYIIECTBISTh
KPUTHYECKUI aHAJIU3
poOJEMHBIX CUTyaIlui Ha
OCHOBE CHCTEMHOTO
MOJIX0/1a, BBIPAOaTHIBATH
CTpaTEruto ICUCTBUI

VYK-1.3 OcymiectBisieT
JEKOMIIO3HIINIO TIPOOIEMHON
CUTYaIlUU KaK CUCTEMBI

3HaeT

- crmocoObl JIEKOMITO3UIIMK CUCTEM (ammapar
3HAKOBBIX AUarpaMM M Ipoyee);

- MaTeMaTU4YCCKUeC METOAbI BBISIBJICHUA
3aKOHOMEPHOCTEeH  (QYHKIMOHHPOBAHHUS U
Pa3BUTHA CUCTEM,

- MaTeéMaTU4Y€CKUEC MOJACIU OIIMCaHHus CUCTEM
JUIsl WX aHaiM3a W MPOTHO3WPOBAHUS
MMOBCACHUSA, CTPATCTUYCCKOI'O INIAHUPOBAHU A,
yMmeet

- BBIBIITH CHUCTEMOOOpasyromue (HakTopsl,
XapaKTepU3YIOIIUE CTPOCHHE W TIOBEICHHE
CUCTEMBI;

BJajieeT

- cnoco0amMu  BBISBJICHUS  COCTABIISIOLIMX
pOOJIEMHON CUTYallU U CBS3CH MEXITy HUMHU
c UCTIOJIb30BaHUEM MaTeMaTHYECKOTO
arrapara:

0aJaHCOBBIX MOJICIIEH,

MOJIeJICH CUCTEeMHOM IMHAMHKH,
PErpecCUOHHBIX MOJIEIICH

VK-1 Criocoben
OCYILIECTBIIATH
KPUTHYCCKHH aHAIN3
MPOOJIEMHBIX CUTYyallui Ha
OCHOBE CHCTEMHOI'O
I0JIX0/1a, BBIpa0aThIBATh
CTpATErHIO IeHCTBUI

YK-1.4 BorsaBisiet a1neMeHT(bl)
1 CBsI3b(H1), CO3/IArOIITNE
MPOOJIEMHYIO CHUTYaIIUIO

3HaeT

- OCHOBHBIC MaTEMaTHYECKHE MOJCIU IS
BBISIBIICHHS JJICMEHTOB M CBSI3¢H B CHUCTEMax,
CO3/AIONIMX  MPOOJIEMHYIO  CUTYAIMIO ¢
UCIIOJIb30BAHUEM MAaTEMaTHUECKOTO ariapara:
0aJaHCOBBIX MOJICIIEH,

MOJIeJICH CUCTEMHOM IMHAMHKH,
PErpecCHOHHBIX MOETEH;

- MaTeMaTU4YeCKHE OCHOBBI HMHUTAIMOHHOTO
MOJIETTUPOBAHUS;

- OCHOBBI MAaT€MaTUYECKOTO MOJICTUPOBAHUS C
MCIOJIb30BaHNEM UMHUTAIMOHHBIX MOJIETIEH;
yMmeet

- BBISIBIISITH JIEMEHT(bI) ¥ CBSI3b(H), CO3/IA0IINE
OpoOJIEeMHYIO  CHUTYalliIl0 C  MOMOIIBIO
MMUTAIIMOHHOTO MOJIETUPOBAHUS;

BJajJeeT

- IpreMaMy UIMHUTAllMOHHOTO MOJIETMPOBAHNUS;
- METOJIaMH MaTeMaTU4YeCKOro aHanau3a ISt
WHTEPIIPETAIIMHA PE3YJIbTATOB UMUTAIMOHHOTO
MOJICITUPOBAHHSL.




YK-1 Cnocoben
OCYIIECTBISTh
KPUTHYECKUI aHAJIU3
poOJEMHBIX CUTyaIlui Ha
OCHOBE CHCTEMHOTO
MOJIX0/1a, BBIPAOaTHIBATH
CTpaTEruto ICUCTBUI

VK-1.5 ®opmynupyer 3agauy
(1) 11t pa3peleHus
POOJIEMHON CHTYyaIiH

3HaeT
- OCHOBHBIC MAaTEMAaTHYCCKHC MOACIU AJIA
OIIMCaHHA CUCTEM,;

- OCHOBHBIE  MAaTeMaTUYECKHUE  METOJbI
ONTUMM3ALINH;

- OCHOBHBIE  MaTEMAaTHYECKHE  MOJIEIH
MIPUHATHUSA peleHui u 3KCIEPTHOTO

OLCHUBAaHUs CUCHAPUCB PA3BUTHUA,
- Mar€MaTHU4C€CKHMEC OCHOBBI HMHUTALIMMOHHOI'O
MOACIUPOBAHUA CUCTEM;,

yMmeer

- (opmanuzoBbIBaTh YCIOBHUE 3aJaud U
(hopMynupoBath ed MaTeMaTHYECKYIO
MIOCTaHOBKY;

- CTPOUTH UMUTAIIMOHHYIO MOJIEIIb;

BJIajieeT

- crocobaMu MaTeMaTuyeckoil hopmanuzanuu
yCIIOBUS IPEAMETHOM 3a/1a4H;

- MOAXOJAAaMHU K BBIOOPY WM TOCTPOCHHUIO
UMUTAIIMOHHOW MOJIETH CHCTEMBbI

VK-1 Criocoben
OCYILIECTBIIATH
KPUTHYCCKHH aHAIN3
MPOOJIEMHBIX CUTYyallui Ha
OCHOBE CHCTEMHOI'O
I0JIX0/1a, BBIpa0aThIBATh
CTpATErHIO IeHCTBUI

YK-1.6 OcymectBisieT
uaeHTU (UKo 3a1a49(1) 1
BBIOOp crioco0a ux (ee)
perIcHus

3HAEeT

- CHOCOOBI MACHTH(PHUKAIMK MaTeMaTHYCCKOM
3aJ1a4u;

- crmocoObl BBIOOpA MaTEMaTHYECKOI0 METO/a
pEIICHMS;

yMeeTr

- OCYIIECTBIISATh
MaTeMaTH4YeCKOM  3ajauM
MPUKJIAHON 3a/1a4H;

- 00OCHOBBIBaTH BBIOOP MAaTEMAaTHYECKOTO
METO/1a PEIICHUS JTsI TPUKJIATHON 3a/1a4u;

UICHTU(UKAITUIO
JUISL  peIIeHUs

BJIajIeeT

- cmocobamMHM  pelieHus MaTeMaTHYeCKOn
3amayn,  (opMamu3yroIe — MPUKIAJAHYIO
3a/1auy, c MOMOILIBIO BBIOpaHHBIX

MAaTEMATHYCCKHUX MCTOA0B

3. Yka3anue MecTa JUCIHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMBbl
Jannas nucuuruinHa (Moayib) BkiItoueHa B biok «lucuumnunel, Monynu» b1.0.01 ocHoBHOI
npodeccuoHaIbHON 00pa3zoBarenbHON porpammel 27.04.05 HHOBAaTHKA M OTHOCUTCS K 00513aTeITbHON

yacTy y4yeOHOro IJIaHa.

3HaHMEe Kypca MaTeMaTHKU B paMKax IIporpaMMbl OakaiaBpuara

No
/o

[Tocnenyromuye TUCIUTIITUHBI

KOI[ N HAMMCHOBAHUEC MHHUKATOpAa
JOCTHXXCHHA KOMIICTCHIIMH

1 |[IIpoexTHBIN MEHEHKMEHT

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

4. O0beM TUCHMILIMHBI (MOYJISAA) B 3a4€THBIX eIHHULAX € YKA3aHUEM KOJIMYECTBA aKaJleMHYeCKHX
YacoB, BbIJIEJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4alouuxcs ¢ npemnogaparesieM (o BUaaM y4eOHbIX

3aHATHH) U HA CAMOCTOSATENbHYIO Pa00Ty 00Y4YAKOIIUXCH




U3 HuX yackl

Cemectp

Bn, e€OHOM padOTEI Beero Ha
Ayd P 4acoB MPAKTHYECKYIO 1
HOHFOTOBKy
KoHTakTHas padora 32 32
Jlexumonnsie 3anstus (JIek) 16 0 16
[pakTuueckue 3austust (Ip) 16 0 16
HMHast KOHTaKTHas padoTa, B TOM YHCJIE:
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPoeKTy),
KOHTPOJBLHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCcTalluio (cJaJa 3a4era,
3adeTa ¢ OICHKOM; 3aIiTa KypCOBOH pabOThI
(mpoekTa); cnaya KOHTPONIbHEIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTALIMIO B CECCHIO
(KOHCYJIbTAIUS TTepe]] SK3aMEHOM U c1adya
Yacel HA KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 72 72
O611ast TPYA0€eMKOCTh AUCHMILIUHBI (MOYJIs1)
Yachbl: 108 108
3a4eTHbIe eTUHHUIBI: 3 3




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHUueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMUY€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. Tematuueckuit iaH IUCUMIUIAHBI (MOTYJIS)

KonTakTHast padota (110 yueOHBIM

3aHATHUAM), Hac. Kon
o WHIUKATOP
& a
Ne Pasgensl IUCIUIUINHEI § JCKItH 113 P CP B;;(l;o’ JIOCTHXKEHNU
8 W3 HUX W3 HUX W3 HUX ' a1
Ha Ha Ha KOMIICTCHIT
BCETO T;Eﬁ;g BCETO 22351; BCETO 22351; nn
noaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pazmen. Maremaruueckue
MOJIEJIN CHCTEM
YK-1.1,
OCHOBHBIE MOJOXKEHUS VYK-1.2,
CHCTEMHOI'0 aHaJIM3a. YK-1.3,
1.1. MaremarndecKkue MoIenu 1 8 5 12 25 VYK-1.4,
CUCTEM VYK-1.6,
YK-1.5
2. |2 paznen. Metonsr
ONITUMH3AINY B YIIPABICHUH
cCHCTEMaMHt
YK-1.1,
MeTo bl ONTUMH3ALIH. YK-1.2,
[Tpumeps! noucka YK-1.3,
2.1. ONTUMAJIBHBIX PEKUMOB 112 2 12 16 VK-1.4,
(YHKIIMOHUPOBAHUS CHCTEM YK-1.5,
YK-1.6
YK-1.2,
NmuTanmonnoe YK-1.3,
2 o |MOAETHPOBAHHS NIPOLIECCOB 1] 2 2 16 20 VYK-1.4,
"7 | p1s IoMcKa ONTUMANTbHBIX VK-1.5,
PEXKUMOB PaOOTHI CUCTEMBI YK-1.1,
YK-1.6
3. |3 pazmen. MaremaTuueckue
METO/IbI IPUHSATHS PEIICHUIA
YK-1.1,
YK-1.2,
MHorokpuTepraibHbIe METOIbI VK-1.3
3.1. |onTUMU3aIMK 71 TPUHATHS 1 2 2 12 16 YK-ll 4’
pereHui VK-15,
YK-1.6
YK-1.1,
YK-1.2,
39 MaremaTuuecknue METOIbl 1] 2 3 10 15 YK-1.3,
" | IpUHATHUSA pELICHUM YK-1.4,
YK-1.5,
YK-1.6




YK-1.1,
YK-1.2,
NmuTtanmnonnoe VK-13
3.3. | MogenupoBaHue s npuHATHS | 1 2 10 12 VK-1 4’
peleHuit VK-1. 5:
YK-1.6
4. |4 pazgen. Kourpoib
YK-1.1,
YK-1.2,
YK-1.3,
4.1. | 3auer 1 4 VK-1.4,
VYK-1.5,
YK-1.6
5.1. Jlekmuu
No | HaumeHnoBaHue paszjena .
N HanmMeHnoBanue 1 KpaTkoe CoAep:KaHue JIEKINi
pasn Y TeMbI JISKIUH
OCHOBHBIE TIOJIOKEHHSI CHCTEMHOTO aHAJIN3a U TEOPUU TIPUHSITUS
peleHuit
OCHOBHBIE MONOKEHAS | OchopHpIe MOHSTHS CHCTEMHOTO AHATH3A
1 CHUCTCMHOTO aHATH3A. | [Thyveppl CHCTEM B TEXHUKE H SKOHOMHKE
Matemaruieckne MaremaTruueckoe MOACIMPOBAHUE MTPU U3YUCHUU CUCTEM
MOACIH CHCTEM Buapsl MmaTeMaTrdyeckux MoJieNield CUCTEM
Hcnonb3oBanue TeOpUM NPUHATUS PEIICHUN B CHCTEMHOM aHAJIU3e
BanancoBbie MOJIeNId B CHCTEMHOM aHaju3e. [IpumMeHneHnne 6anaHCcoOBOM
mojenu JIeoHTheBa
Hctopus co3nanust 6aTaHCOBBIX MOJICIICH.
Tabnuia MexoTpaciaeBoro 6amaHca u ee CTpyKTypa.
OcHOBHBIC OATAHCOBBIE COOTHOIIICHUSI.
OCHOBHBIE MONOKEHAS | Texoormueckas MATPHIA H €€ TPOYKTHBHOCTB.
1 | CHCTEMHOIO aHAM3A. | Nfarpyia MOMHBIX 3aTPAaT.
Maremaruyeckue Mogzens JIeoHThEBA.
MOZCIIH CHCTEM OCHOBHBIE THIIBI 33124, PEIIAEMBIX C TIOMOIIBIO MOzieH JIeOHThERA.
banancoBbie Mmosenu B cucteMHOM aHanuse. [I[pumenenue 6anaHcoBoi
Mozenu JIeoHTheBa JIsl petieHus MPaKTUIeCKUX 3a/1ad.
Hcnonbs3oBanre KOMIBIOTEPHBIX TEXHOJIOTHIA MPU TPUMEHEHUH B
CHCTEMHOM aHajin3e OaTaHCOBBIX MOJICIEH
Mojenu CHCTEMHOM JUHAMUKH
Hcrtopus cozpanust MOENIe CUCTEMHON THHAMUKH.
[TpuHIMIIBI CO3/TaHKUs MOAEJIEN CUCTEMHON TMHAMUKHU
OCHOBHBIC 2JIEMEHTHI MOJICIIH CUCTEMHOU TMHAMUKH.
oOpaTHBIE CBSI3M B MOJICTISIX CUCTEMHOM TMHAMHKHA
N3BecTHBIE MO/IENIM CUCTEMHOM TMHAMUKU B Tpyaax @oppecrepa: MOJIEIb
MPEANPUSITHS, MOJIETh TOPOJIA, MOJIETh PA3BUTHSI [IUBUIIN3AIIAH.
OcHOBHBIE monoxenus: | CUcTeMbl nuddepeHnaNIbHbIX YpaBHEHUS IEPBOTO MOPSIKA C
! CHCTEMHOrO aHau3a. | HAYalbHLIMU YCIOBHAMH KaK OCHOBA MAaTEMATHYECKOrO IIPE/CTaBICH s
MaremaTuueckue MOACICN CUCTEMHOU TUHAMUKH.
MOJIEH CHCTEM [Tepexon Kk TUCKPETHOH popMe MOJIEIH.
[Iporno3upoBaHue ClieHapUeB Pa3BUTHS CUCTEMA OCHOBE MO/IeIIeH
CHUCTEMHOM JUHAMUKH.
CranuoHapHbIe(yCTaHOBUBILNECS ) COCTOSTHHS.
JIuHelHbIe 1 HETMHEWHbBIC CUCTEMBI, IMHEApHU3allis B OKPECTHOCTH
CTallMOHAPHOU TOYKH.
Bo3MoXHOCTH HCClIeIOBaHUS MOJICNIE CUCTEMHOM TMHAMUKH Ha
YCTOMYUBOCTb.




Hcnonb30BaHrE KOMIBIOTEPHBIX TEXHOJIOTUN JIJIS1 POTHO3UPOBAHUS
CLICHApHUEB PA3BUTHS CUCTEM HA OCHOBE MOJEIIEN CUCTEMHON JUHAMUKH.

OCHOBHBIE TTOJIOKEHUS
CHCTEMHOT'O aHaIu3a.
MaremMaTudeckue
MOJIENIH CUCTEM

[TocTpoeHue perpeccuoOHHbBIX MOJIENEH sl aHaIu3a U IPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJIN3e

ITonsaTue perpeccuun

[TocTpoenue MozeNd PErpecCHOHHON 3aBUCUMOCTH Ha OCHOBE
BBIOOPOYHBIX JTAHHBIX

[TapHast ¥ MHOXKECTBEHHAsI PETPECCUU

OrnpezielieHHe OIEHOK ITapaMeTPOB BBIOOPOYHOr0 YPaBHCHHMS JIMHCHHOM
MapHOM perpeccuu ¢ MOMOIIbI METO/1a HAUMEHBIIINX KBAJAPaTOB

OrnieHka KayecTBa MOCTPOCHHON MOJIeNY JIMHEHHOM MapHO# perpeccuu
O1ieHKa TECHOTBI IMHEHHOM CBSI3U

[IpoBepka 3HAUMMOCTH YPABHEHUS JTUHEWHOW IMTAPHOW PETPECCUU U
napameTpoB yYpaBHEHUS

TpeOoBaHMsI K CTATUCTUYECKUM OIEHKAaM: HECMEIICHHOCTD,
COCTOSITENILHOCTb, (D (HEKTHBHOCTS.

Teopema I'aycca-MapkoBa

[IpeanocbuIKKM METO/1a HAMMEHBIIINX KBAJAPATOB

Henuneiinas perpeccus. [IpueM nrHeapr3aluy HEIMHEHMHBIX MOJEIeH
OTPEIETICHHBIX TUIIOB IS YIIPOIIEHUS PACUECTOB.

Ot16op hakTOPOB B MOACIAX MHOKECTBEHHON JTMHEHHOU perpeccuu
[TocTpoenue perpeccCuOHHBIX MOJIENIEH JIJIsl aHAIN3a U TPOTHO3UPOBAHUS B
CHCTEMHOM aHaJIN3e

KoMrmbroTepHbie TEXHOJIIOTHH JIJIs1 TOCTPOSHUS U aHAIN3a PETPECCUOHHBIX
MOJIETIEN.

Metoab! onnTHMU3AINH.
IIpumeps! moucka
ONTUMAJIBHBIX PEXKUMOB
(G YHKIIMOHUPOBAHUS
CUCTEM

MaremaTHuecKue MOJICTH IIOCTPOSHUSI KPUTEPUEB IPPEKTUBHOCTH
dbyHKUIMOHUpOBaHUsA cucTeM. MeTtonbl ontumu3anuu. [Ipumeps! noucka
ONITHUMAJILHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.

[Tporuecc BrIOOpa KpuTepus 3¢(HEeKTUBHOCTH B KOHTEKCTE OCHOBHOM 11€TT1
UCCIICTIOBAHUSI CUCTEMBI

TpeGoBanust K KpuUTEpHUIo d3PHEKTUBHOCTH

Matematuueckoe BoIpaskeHHue KpuTepus 3 (HEeKTUBHOCTH

[TocTaHOBKa M aHANIW3 OCHOBHBIX KOMIIOHEHTOB ONTUMM3AIIMOHHBIX 3a7a4
[Tpumepsl 3a/1a4 TUHEHHOTO U HETMHEHHOTO MPOTPAMMUPOBAHUS (UMEETCs
B BUJy ONITHUMHM3AINH): 33]]a4a 00 ONTHUMAaJIbHOM MPOU3BOICTBEHHOMN
mporpaMMme, TpaHCIIOPTHAS 3a/1a4a, 3a/1aya O Ha3HAYeHHsIX, 3a7ja4a JPOOHO
-TUHEHHOTO MTPOrPaMMHUPOBAHMS, 3a/1a4a YIpaBIEHUs 3aracaMu mpu
JIETEPMUHUPOBAHHOM CIIPOCE.

['padmyeckuit MeTo pelieHus 3a1a4 THHEHHOTO MPOrPaMMHUPOBAHHUS.
ANTOPUTM CUMILIEKC-METOA.

KomneroTepHast peanusaius perieHus 3a1a4u THHEHHOTO
MPOrPaMMHUPOBAHUS U

aHAJINU3 MMOTYYCHHOTO PeIICHHUS.

MeTtobl penieHre 3a1a4 HeJTMHEHHOTO TPOrpaMMUPOBAHHUS B CUCTEMHOM
aHaym3e.

Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHHA JJIsl TOMCKA OTNITUMAThHBIX
PEKUMOB (DYHKITUOHUPOBAHHSI CHCTEM.

NmurannonHoe
MOJICTTUPOBAHUS
MPOLIECCOB ISl IOUCKA
ONTUMATLHBIX PEKUMOB
paboThI CUCTEMBI

MareMaTH4ecKue OCHOBEI HMUTALIUOHHOI'O MOJCIIMPOBAHUSA CUCTEM
CyTh MMHTAaIMOHHOT'O MOJAEIIUPOBAHUS.

Metoa Monte-Kapio.

Teopust OLIEHOK.

[IporpammHuoe obecreuyeHne UMUTAITMOHHOTO MOICTTUPOBAHUS.
ANTOPUTMBI T€HEPALIUU CITYYalHbBIX YUCEIL.

['enepupoBaHue ciiydyallHbIX BEJIMYMH, UMEIOIINX 3aJaHHBIN 3aKOH




pacrpeneneHus.
HaxoxaeHne onTuManbHBIX YCIOBUN (DYHKITMOHHUPOBAHUS CHCTEMBI C
MMOMOIIBK0 UMHUTALMOHHOT'O MOJIEIIMPOBAHMUSL.

Hecranmonapasie pexxuMbl pab0Thl UMUTAIIHOHHOW MOIETTH

AHaJii3 BBIXOAHBIX JAaHHBIX U CPABHEHUE AIbTEPHATUBHBIX BAPUAHTOB
pe3yJIbTaTOB UMHTALIMOHHON MOJEIU

AHaJii3 4yBCTBUTEIIBHOCTA UMHUTAILIMOHHON MOJIENN

Peanuzanus *MHUTaMOHHOTO MOJIEJIMPOBAHUS C IOMOLIBIO
KOMIIBIOTEPHBIX TEXHOJIOTHI

[Ipumeps! pa3pabOTKH UMUTALMOHHBIX MOJEIICH JIsl pelleHus 3a/1a4
CHUCTEMHOTO aHAJIN3a U NPUHATUS PELICHUI

Monens onpeneneHus noTpedGHOCTEH TOpoia B KOJTUYECTBE MOKAPHBIX
MalluH

NmMuTanimoHHOE MOIETMPOBAHUE TEXHOJOTUYECKUX U TPAHCIIOPTHBIX
IIPOLIECCOB

MHorokpurepuaibHble
METO/Ibl ONITUMH3ALINHI
JUISL IPUHSATUS PELICHUN

MHoOroKkpuTeprabHbIe METOIbI ONITUMU3ALINY JJISl IPUHATUS PELIeHU
[TocranoBKka 3a/1a4il MHOTOKPUTEPHUATLHOM ONTUMHU3AIIHH.

[Tpumepsl 3a1a4 CUCTEMHOTO aHaK3a, IPUBOSAIINE K 3a/1a4aM
MHOTOKPHUTEPUATBHON ONTUMHU3ALINH.

MeTo 151 MHOTOKPUTEPUATBHON ONTUMU3ALINY.

[IpuMeHeHre MHOTOKPUTEPHAIIBHBIX METOIOB ONITUMHU3ALINH IS
MIPUHSATHS pEIICHUN

Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTHI IS peanu3aliiil METO/I0B
MHOTOKPHUTEPUATBHON ONTUMHU3ALINN

Maremarnueckue
METOJIbI TPUHATHS
peueHni

MatemaTuuecknue METOAbl IPUHSATHSL PEILICHNUN

OO1w1ast XxapakTepUCTHKA MaTEMAaTHYECKUX METOJIOB IIPUHATHUS PEIICHUI
OKcHepTHbIE METOBbI U UX IPUMEHEHHE TP IPUHATHH PELICHUN
MaremaTnueckoe 000CHOBaHHME COITIACOBAHHOCTH MHEHUI 3KCIIEPTOB,
IIPOBEPKA CTATUCTUYECKUX TMIIOTE3 JUIs IPOBEPKU 3HAYUMOCTH

KO3 HIIMEeHTa PAaHTOBOI KOPpESILUN

Merton aHanu3a uepapxuii-o01acTb MPUMEHEHHUS B CHCTEMHOM aHalIu3e
IIPU IPUHATHH PELICHUH, OUCaHNe OOILEero ajJropuTMa, oleHKa
COIJIaCOBAHHOCTH IIOCTPOCHHOU HEPAPXHH.

OneHka crieHapueB pa3BUTHSA CUCTEMBI IIPU IIPUHATUHN PELIEHUH C
IIOMOILBIO JA€peBa pelICHUN

KoMmnbroTepHble TEXHOIOTUH I peAIN3alid MaTEMaTHYECKUX METO0B
MIPUHSATUS PELICHU.

5.2. IlpakTuyeckue 3aHsATUS

HaumenoBanue paznena

pJ:;_)z[ M TEMBI TIPAKTHIECKIX HanMeHoBaHME M CO/IEPKAHNE TPAKTUYECKUX 3aHATHI
3aHATUIH
MareMaTHuecKie METOIb 00pabOTKH JaHHBIX, IPOBEPKA CTATUCTUYECKHX
TUIIOTE3
[Ip¥MeHEHNE METOI0B MATEMATHIECKON CTATUCTUKHM I 00paboTKH
PE3yJIbTATOB SKCIIEPUMEHTA MITM HAOJIIOIeHHI
OcHOBHBIE TIONOKEHUS | Pleriomp30Banme KOMIIBIOTEPHBIX TEXHOJIOTHH ISl 00pabOTKH TAHHBIX.
1 | CHCTEMHOTO aHAN3A. | []ocrpoenue SMOMPUYECKON (BYHKIUM pacrpeieieHus.
Marematnyeckne I'paduk sMOupHUECKOil PyHKIMHU pacIIpeIeeHH .
MOAeIH CHCTEM Onpenenenre YUCIOBBIX XapaKTEPUCTUK BEIOOPKU
IIpoBepKa CTaTMCTHYECKUX TUIIOTE3 O 3aJaHHOM BUJIE PacIpe/e/eHus.
JlucnepCuOHHBIN aHAIN3.
Pemenue nmpakTuyeckux 3aaay.
OcHOBHLIE Hononery | PATAHCOBas MOJelb JIEOHTbEBa 1 €€ PUMEHEHHE B CHCTEMHOM aHaMH3e
1 AHanu3 TabauIEl MEKOTPACIIEBOTO OajgaHca

CHUCTCMHOI'O aHaJIn3a.




Maremarnueckue
MOJIEIIN CUCTEM

ITocTpoenue Mmoaenu JIeoHThEBa HA OCHOBE 3aJaHHOM TaOIUIIBI
MEKOTpacieBoro danaHca

OneHka NpogyKTUBHOCTH TEXHOJIOTUYECKON MAaTPULIbI

Pemenne TMIIOBBIX 3a71a4 CTPATErMUECKOI0 TNIAHUPOBAHMUS
Hcnonp30BaHnEe KOMIIBIOTEPHBIX TEXHOJIOIMH TP PELIEHUH 3a]a4
CHCTEMHOT0 aHaJIu3a C MpUMEHEHHEeM OaJaHcoBoi Moaenu JIeonTreBa

OCHOBHBIE TTOT0KEHHUS
CHCTEMHOT'O aHaIu3a.
MaremMaTudeckue
MOJIENIH CHCTEM

ITocTpoenue u aHaIN3 MOJIeJIEH CUCTEMHOMN JUHAMUKU

ITocTpoenure u aHaIN3 MOJICJIEH CUCTEMHON JUHAMUKU
Hcnonb3oBanune Meroaa Diiiepa Mpu peaan3alii MoJiesield CHCTEMHOM
JTUHAMUKHA

[Torck cTaMOHAPHBIX COCTOSTHUM

[TocTpoenue cuieHapueB pa3BUTHS UCCIIEYEMBIX CUCTEM C TTOMOIIBIO
MOJEJEN CUCTEMHON JUHAMUKH

[IpruMmeHeHne Moieneld CUCTEMHOW TMHAMUKY JJIsI PELLICHUS
MPAKTUYECKHX 33729 B CBOCH MPEAMETHOHN 00JI1aCTH UCTIOIh30BAHUEM
KOMITbIOTEPHBIX TEXHOJIOTHUH.

OCHOBHBIE TTOJIOKEHHS
CHUCTCMHOI'O aHaJIn3a.
Marematuueckue
MOACIN CUCTEM

[TocTpoeHune perpeccuOHHbBIX MOJENEH JIJIsl aHAIN3a U IPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJIn3e

[TocTpoeHnne Mozey apHOil JINHEWHOU Perpeccuu, IpoBepKa
3HAYUMOCTHU YPAaBHEHUS U NIapaMETPOB YPaBHEHUS

IIpoBepka ocHOBHBIX npeanockiok MHK

Hcnonb3oBaHue MOCTPOCHHON MOJIEIH ISl AaHAJIN3a CUCTEMBI.
[TocTpoeHre HETMHENHBIX MOJICIICH.

Br16op myurieit Moiemnu.

[TporHo3upoBaHue Ha OCHOBE BEIOPAHHOW MOJIETH.

MeToabl ONTUMHA3AIINH.
[Tpumeps! moncka
ONTUMAJIBHBIX PEKUMOB

MaremaTHuecKue MOJICITH MTOCTPOSHUS KpUTEPUEB 3PPEKTUBHOCTH
cuctem. Metoasl ontumusanuu. [IpuMepsl moncka onTUMAIIbHBIX
PEKUMOB (DYHKIIMOHUPOBAHUS CUCTEM.

HOCTpOeHI/Ie MaTeMaTUYEeCKUX MOAEIIeH s OonpCACIICHUA OIITUMAJIbHBIX

(QYHKIIMOHUPOBAHUS | PEKHUMOB pabOThI CUCTEM
CHCTEM Hcrnonb30BaHME KOMIBIOTEPHBIX TEXHOJOTHH IS TIOMCKA ONITUMATbHBIX
PEKUMOB (YHKIIMOHUPOBAHUS CUCTEM ITPH PEIICHUH MTPAKTHYSCKHUX 3a/1a4
CHCTEMHOTO aHaIM3a.
IIpuMepsl IMUTALIMOHHOTO MOJEIIMPOBAHHUS
VIMUTAITHOHHOE Peanuzanus npuMepoB HMUTALIMOHHOTO MOJEIUPOBAHUS C TOMOILBIO
MOJICTTUPOBAHUS MIPOTrpaMMHOTO 00ecTieueHus

MPOIIECCOB IS TOUCKA
ONTHUMAJIBHBIX PECIKUMOB
paboThI CUCTEMBI

Pemenue npakTuyeckux 3aja4 CUCTEMHOTO aHaJn3a ¢ TPUMEHEHUEM
MMHUTAMOHHBIX Mozeneil. HaxoxneHne onTuMalIbHbIX YCIOBUH
(GYHKIIMOHUPOBAHUS CUCTEMBI C TIOMOIIBI0 UMHTAITAOHHOTO
MOJEIUPOBAHUS.

MHorokpurepuaibHble
METO/bI ONTUMU3ALIUI
JUISL IPUHATHUS PEILICHAN

MHOFOKpI/ITepI/IaHBHBIC MCTOJAbI OIITUMHU3AIVHN JTJIA IPUHATUSA peIJ_IeHI/Iﬁ
HpaKTI/IquKOC NPpUMCHCHHUEC MCTOJ0B MHOT'OKPHUTCPHUAJIbHBIC
OIITUMM3AIIUU OJIA MPUHATHA peHleHHfI.

Pemenune 3amau IIPUHATHA pCIJ_ICHI/Iﬁ C IOMOIIBIO MHOT'OKPUTCPHUAJIbHBIX
METOHOB OITUMHU3AINN C TPUMCHCHUCM KOMIIBIOTCPHBIX TEXHOJIOT Uit

MareMaTH4ecKrue METOObI MNPUHATHA peH_ICHI/Iﬁ

Marematiieckue Pemenne npakTuyeckux 3a/1ad Ha MPUHITHE PEIICHUH C UCIIOJIb30BAaHUEM
MCTOABI HPUHATHA MaTEeMaTHYECKUX METOJIOB MPUHSATHS PEIICHU C IPUMEHEHUE
peHICHAH KOMIBIOTEPHBIX TEXHOJIOTHI.
HiMuTanimoHHOE MOJICTMPOBAHUE JJIs IPUHSITHSI PEIIeHUN
VmuranuonHoe [TpakTHdeckas peanusamnusi 0COOEHHOCTEH MPUHATHS PEIICHUN B

MOJIETTUPOBAHUE JIJIS
MIPUHSTHUS PEIICHUN

JUHAMUYECKH CI0KHOM cpeac C NIPpUMCHCHUEM HMUTALIMOHHOI'O
MOACIIUPOBAHUC




Pemrenue nmpakTuueckux 3a/1a4 CUCTEMHOTO aHAIN3a:

MPUHATHE PEIICHUI HA OCHOBE UMUTALIMOHHOTO MOJIETUPOBAHUS
pacrpoCTpaHEHHs] UHHOBALIUI:

MIPUHATHE PEIICHUI HA OCHOBE UMUTALIMOHHOTO MOJIETUPOBAHUS
pacnpoCTpaHeHUsI 3arpsI3HEHUM;

MIPUHATHE PEIICHUI HA OCHOBE UMUTALIMOHHOTO MOJICIIMPOBAHUS
neMorpaduuecKux mporeccoB.

5.3. CamocrosrenbHas paboTa 00yJaronuuxcs

No | HaumeHnoBaHue pazjaeina o
ConeprxaHue caMOCTOSTEIILHOW PabOThI
pa3l| JIUCHUILIAHBI K TEMBI
OCHOBHBIC TIOJIOKEHHSI CHCTEMHOTO aHAJIU3a U TEOPUH TIPUHSITHS
pelIeHnH, MaTeMaTHIECKUE METOABI 00PaOOTKH JaHHBIX, IPOBEPKA
CTaTUCTHYCCKHUX THIIOTE3
N3ydeHne 0CHOBHBIX IMOJIOKEHUSI CHCTEMHOTO aHAJIN3a U TEOPUHU
OCHOBHBIE ITOJ0KEHHUS NPUHSTHS peleHi,
1 | CHCTCMHOTO aHAM3A. | canocToATENBHOE PElICHHE TIPAKTHYECKUX 3a1aHMiA,
Maremarnueckue CBSI3aHHBIC C MATEMATHYECKUMHU METOaMH 00pabOTKH TaHHBIX
MOJZIC/IH CHCTEM MIPOBEPKOM CTATUCTHYECKUX TUITOTE3, UCIIOJIH30BAHNE KOMITBIOTEPHBIX
TEXHOJIOTHH JIJIs1 PEIICHUS 3aJaHuM.
N3yuenunii mpuMEHEeHHH KJIACTEPHOTO aHaAIKM3a JJIsI MHOTOMEPHOMH
TPYIIUPOBKH.
BanaHcoBble MOJIENM B CHCTEMHOM aHAJIN3€
OCHOBHBIE TIONTOkeHust | I3ydeHHe IpUMEHEHUsT OATAaHCOBBIX MOJICICH B CHCTEMHOM aHAJIM3e
cuctemuoro anamm3a. | CaMOCTOSITEIIbHOE BBITIOJIHCHHUE MPAKTHYECKUX 3aJaHUi C IPUMEHECHUEM
1 MareMaTHuecKue KOMITHIOTEPHBIX TEXHOJIOTHMH.
MOJIENIU CUCTEM N3yueHnne OCHOBHBIX MIPUHITUIIOB TIOCTPOSHUS MOJICIIN PACIIHPSIOIICHCS
sKkoHOMUKH Heilimana
Moenn CHCTEMHOM IMHAMHKH B CHCTEMHOM aHaJIN3¢e
N3ydeHue TeopeTuyecKkoro Mmareprana
CamoCTOsITeTbHOE BBIMOJHEHUE TPAKTUYECKUX 3aJaHUN ¢ MPUMEHEHUEM
KOMITbIOTEPHBIX TEXHOJIOTUI
OcHoBHbIE MO0k N3yuenne mpuMeHeHUs MOJIENIeH CUCTEMHOTO aHAJIN3a B Pa3IUYHBIX
1 CHCTEMHOTO QHAMM3A. | et oo o
MaremaTneckue Mopenu cucTeMHON JUHAMUKH MPU OMUCAHUHU (PU3UUYECKUX MPOIECCOB.
MOACIIH CHCTEM Mopenu cucTeMHON TUHAMUKH B 9KOHOMHKE U eMorpaduu, MOIeIb
Camyanbcona-Xukca.
Bo3mokHOCTH MaTeMaTHYeCKUX MAaKeTOB M OHJIAMH Cpe JAJI TOCTPOCHUS
W aHajan3a MoJeJIe CUCTEMHON TUHAMUKH.
[TocTpoeHue perpecCHOHHBIX MOJIEEH /IS aHaIu3a U TPOTHO3UPOBAHUS B
CHCTEMHOM aHaJiu3e, MIPOTHO3UPOBAHNE HA OCHOBE BPEMEHHBIX PsJIOB
N3ydeHue TeopeTuyecKkoro Mareprana
OcHOBHbIE TONOKEHUS CamocCTOsITEeTbHOE BBIMOJHEHUE TPAKTUYECKUX 3a/IaHUM ¢ IPUMEHEHUEM
1 CHCTEMHOTO aHAN3A. | poMiTpI0TEPHBIX TEXHOIOTHI
Maremaruyeckue N3ydeHue mporHo3upoBaHus Ha OCHOBE BPEMEHHBIX PSAI0B IyTEM
MOZeN CHCTEM BBIJICJICHUS] KOMITIOHEHTOB BPEMEHHOT0 psiJia U CUHTE3a MOJICJIM YPOBHS
BPEMEHHOTO psiJia
IToctpoenne moaenu Ko66a-/lyrnaca.
MareMaTHuecKre MOJIEIH TIOCTPOCHUS KpUTepreB 3 (HEKTUBHOCTH
Merozpt onTUMH3ANNH. | cperem. MeTOIBI ONITUMHU3AIIHH. ITpuMepsl moncka ONTUMATTBHBIX
2 [Tpumeps! moucka

OIITUMAJIBHBIX PEKUMOB

PEKUMOB (DYHKITHOHUPOBAHHUS CHCTEM.




N3ydeHne OCHOBHBIX TUIIOB 337a4 ONITUMU3ALNHN, UCIIOJIb3YEMBIX IS
MOJTyYEHUS] ONITUMAJIBHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.

(yHKUHOHHPOBAHHA BrinonHenue 3aaHuii 711 MOJIYUYCHUSI ONTUMAIBHBIX PEXKUMOB
chcrem (YHKIIMOHUPOBAHUS CHCTEM C UCIOJIB30BAHUEM KOMIThIOTEPHBIX
TEXHOJIOTHH.
NmuTaniuoHHOE MOJIETUPOBAHUE CUCTEM
NmuTanmuonHoe N3ydeHune TeopeTHYeCKuX OCHOB UMUTAIIMOHHOTO MOJEIUPOBAHUS
MOJEIIUPOBAHUA CUCTEM

IMpoHeCCOB I IMOUCKaA
OIITUMAJIBHBIX PCKUMOB
pa6OTBI CHUCTCMbI

Brimonaenue Sa,Z[aHI/Iﬁ 110 pajm3aiiuy UMUTAHHOHHOT'O MOACIIUPOBAHUA C
IMOMOIIbIO ITPOI'PAMMHOT'0 O6€CH€‘I€HI/IH, HaxXOoXJCHUC OIITUMAJIbHBIX
YCJ'IOBI/Iﬁ (bYHKHHOHI/IpOBaHI/IH CHUCTEMBI C ITIOMOIIBIO UMHTAITMOHHOI'O
MOACIINPOBAHUA.

MHorokputepuaibHbIe
METO/]Ibl ONTUMH3AIUU
JUTSI IPUHSATHUS PELICHUMA

MHOFOKpI/ITepI/IaHBHHC MCETOJbI OIITUMU3ANU JJIA IPHUHATHUA peI_HeHI/Iﬁ
HSyLIeHI/IC TEOPECTUUCCKOIO MaTC€pHralia 1o IpuMEHCHUIO
MHOTI'OKPHUTEPHUATIBbHBIX METOJ0B OIITUMH3allN AJI IPUHATUA pemeHHﬁ,
CaMOCTOATCIIbPHOC BBIIIOJIHCHUC 3a,[[aHHfI 110 IPUMEHECHUTO
MHOT'OKPpUTCPHUAJIbHBIX MCTOJ0B ITPHUHATHUA peH_IeHI/Iﬁ A pCHICHUA
MMPAKTUYCCKUX 3aJa4 CUCTCMHOI'O aHaJIKu3a C UCII0JIb30BAHUCM
KOMIIBIOTCPHBIX TEXHOJIOTUH.

MaremaTrueckue METOIbl IPUHSITHUS PELICHUI
N3ydeHune TeopeTHYecKoro Marepuana o NpuMEeHEHUIO MaTeMaTHYECKUX

Matematuieckne | yo10n0p npuusTHS peneHuii.
MCTOABL HPUHATHA | CaniocTosTENBHAS PAGOTa 110 KOMITBIOTEPHOMY PEIICHHUIO 3314 Ha
peLICHAH IPUHSTHE PELICHHH ¢ UCIIOIb30BAHHEM MATEMATHUCCKIX METOI0B
IIPUHATUS PELICHUMN.
IMUTAIIMOHHOE MOJICUPOBAHKE JUIS IPHHATUS PEIICHHIA
M3ydeHne TeOpeTHUECKOro MaTepHaia 00 HCIOIb30BaHHH
NmuranronHoe

MOJEIUPOBAaHUE IS
MIPUHATUS PELICHUN

MMHUTAIMOHHOTO MOJICIMPOBAHUS JJIsl IPUHSITHS PEIICHUMA.
CamocrosiTenbHas padoTa 1Mo BRIMOJHEHUIO 3aJJaHUH, CBA3aHHBIX C
pellIeHre 3a/1a4 10 NPUHSITHIO PENICHUHN C MPUMEHEHUEM KOMITBIOTEPHBIX
TEXHOJIOTHUH.




6. MeToau4eckne MaTepHaJibl 1JIsl CAMOCTOATEIbHOI PadoThl 00yUYaloOLUXCs 10 JUCHUIIMHE
(Moay110)

B 00BbeM camMocTOsATENbHOM pabOoThI IO JUCHUIUIMHE BKIIOUACTCS CIIEIYIOIIee:

- U3y4EHHE TEOPETUYECKUX BOIIPOCOB 10 BCEM TE€MaM AUCLUIUIVHBL

- HOATrOTOBKA K MPAKTUYECKUM 3aHATUSIM;

- IOATOTOBKA JIOKJIA/I0B U COOOLICHMI;

- IOJrOTOBKA K TEKYILIEMY KOHTPOJIO yCIIEBAEMOCTH CTYJEHTOB;

- IOJArOTOBKA K 3a4eTy.

3a10roM yCHeIHOro OCBOEHUS ATON AUCLHUIIIMHBI SBJISETCS 00513aTEIbHOE MOCEIICHNE
JEKLIMOHHBIX U IPAKTUUECKUX 3aHATUH, TaK KaK IPOIYCK OAHOIO (TeM 0oJiee, HECKOJIbKUX) 3aHATHI MOXKET
OCJIOKHUTb OCBOCHME Pa3/ieiioB Kypca. Ha mpakTU4ecKkux 3aHATHUSIX MaTepUall, U3JI0KEHHBIN Ha JICKIUAX,
3aKpeIUIAeTCs MPH MOATOTOBKE JJOKJIAJI0B M COOOIICHHIA, TPE3eHTAlNH, a TAK)KE B paMKaX BBITIOJTHEHUS
IIPAKTUYECKUX 3aJaHUM, PELLIEHUs] KEHCOB U TECTOB, peajli3alluy IPYIIOBbIX TPEHUHIOB, IPOOIEMHBIX
JTUCKYCCHIA U APYTUX Gopm, npeaycmorpeHHsix PTII.

[Tpuctynas Kk U3y4eHUIO JUCUUIUIMHBIL, HEOOXOIUMO B TIEPBYIO OUEPEIb O3HAKOMHUTHCS
conepxkanueM PITJI, a Takke METOAMYECKUMHU YKa3aHUSMU 10 OpraHU3alii CaMOCTOSATEIbHONU pabOThl U
MOATOTOBKHU K MPAKTUYECKUM 3AHITHUSIM.

[Ipu moAroTOBKE K MPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI M0 U3yYCHHUIO
JTUCIUILIMHBI 00Y4aroIUMCs HE00X0IUMO:

MMOBTOPHUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIMOHHOM 3aHSATUU MaTepuai U JJONOJHUTH €0 C Y4ETOM
PEKOMEHIOBAaHHOM 110 IaHHOM TEME JINTEPaTyphl;

IIPU CAMOCTOATEIIbHOM U3YYEHUU TEOPETUUYECKON TEMBI ClI€TaTh KOHCIIEKT, HCIOJb3Ys
pekomenoBanHble B PI1/] ncrounukuy;

MOATOTOBUTHCS K TPOBEPOYHON paboTe, MPelyCMOTPEHHON B KOHTPOJILHBIX TOUKAX;

MOATOTOBUTHCSA K MPOMEXKYTOUHON aTTECTALlUU.

7. OneHOYHBIE MAaTePHAJIbI VI IPOBEICHUs TEKYILIEro KOHTPOJIA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXCcH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIIUIIINHBI

Koa u HaumenoBanue
Ne KonTtpommpyemsle pa3ieinsl TUCIHUILIAHBL N Bun onenounoro
WHJIUKATOpa KOHTPOJIUPYEMOi
n/m (Moyist) CpeAcTBa
KOMITETCHIINHT
1 OCHOBHBIC TTOJI0KEHHS CUCTEMHOTO YK-1.1, YK-1.2, YK-1.3, VK- TecT
aHaiau3a. MareMaTH4eCKHUE MOJIEIN CUCTEM 1.4, YK-1.6, YK-1.5
P 1.4, YK-1.5, VK-1.6
(YHKIIMOHUPOBAHUS CUCTEM
5 NmuTaninoHHOE MOJIETUPOBAHUS HpOHegCOB VK-1.2, VK-1.3, YK-1.4, VK-
JUJIS1 TIOMCKA ONTUMAJIBHBIX PEKHUMOB paOOThI 1.5, VK-1.1, VK-1.6 TECT
CHCTEMBI
4 MHOrokpuTepraIbHbIE METOIbI VK-1.1, YK-1.2, YK-1.3, VK- Tect
ONTUMU3ALNH JUUISl IPUHATHUS PEIICHUN 1.4, YK-1.5, VK-1.6
5 MaremaTHueCKHE METOIbI MPUHSITUS VK-1.1, YK-1.2, YK-1.3, VK- TecT
pereHuit 1.4, YK-1.5, YK-1.6
6 NmuTtaninoHHOE MOIeTUPOBAHUE IS VK-1.1, VK-1.2, YK-1.3, VK- Tect
MIPUHSTHSI pEIICHUN 1.4, VK-1.5, YK-1.6
7 13 VK-1.1, YK-1.2, YK-1.3, VK-
aier 1.4, VK-1.5, YK-1.6 reet

7.2. TumnoBsie KOHTPOJIbHBIC 3aJJaHUA WKW HWHBIC MAaTCpUaJIbl TCKYIICTO KOHTPOJIA YCIICBACMOCTH,

HE0OXO0/IMMBIE JIJIs OLICHKH 3HAHUH, YMEHUH M HABBIKOB U (UJIH) OIbITa IPO(eCcCHOHATBHON e TeNbHOCTH,
XapaKTepU3YIOIUX 3Tarbl (OPMUPOBAHUS KOMIIETEHIIUH B IIPOLIECCE OCBOSHUSI TUCIUTUTUHEI
Jlnst mpoBepKy CPOPMHUPOBAHHOCTH MHAMKATOpa AocTxkeHus komnerenimu YK-1.1, YK-1.2, VK-



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

TunoBbsie KOHTPOJIBHBIC 3aTaHUS

3amauva 1

Haiitu nanHbie 1151 3a1a4u 110 CBOCH MPEAMETHOM 001aCTH, OCYIIECTBUTh MX CHCTEMAaTHUECKYIO
00paboTKy, BBHIITOJHUTH IIPOTHO3 HA OCHOBE IMTOCTPOCHHONW MaTeMaTUYECKOW MOICIIH

3amaya 2

ChopMynupoBaTh MaTeMaTHYECKYIO 3a]1a4y ONTUMHU3AIUH JJIS TOBBITIICHUS 3((HEKTUBHOCTH
TEXHOJIOTHYECKOTO MpOoIlecca B CBOSH MPeAMETHOM o0acTu. PemuTh 3a1auy onTUMH3aInu,

CZeNIaTh BHIBOJbI 00 ONITUMAIBHOM PEXUME (HYHKIIMOHUPOBAHUS CHCTEMBI

Tect 1
1. COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3JICMEHTOB, 00Pa3yIONUX ETOCTHOCTh UM €IUHCTBO
a. MOJIeTTh
0. opraHu3anus
B. CICTEMa
T. COCTOSTHUE
2. luHamMu9ecKoe N3MEHEHUE CHCTEMbI BO BPEMCHH
a. QyHKIHS
0. mporpecc
B. TIpoIIeCC
r. akTop
3. HecBOoAMMOCTb CBOWCTB CHCTEMBI K CyMME CBOMCTB €€ KOMIIOHCHTOB
a. IBEHTYAJIbHOCTh
0. IMEP/IKECHTHOCTh
B. SHTPOIIHSI
T. OKCTPATIOJISIIHS
4. [Tporiecc HEMPEPHIBHOTO PA3BUTHUSI CHCTEM BO BPEMEHH
a. TMaJICKTHKA
0. mporpecc
B. IMHAMHKA
r. QO YHKIIMOHUPOBAHUE
5. CriocoOHOCTh CUCTEMBI 3aMMCTBOBATh HEOOXOAUMBIE PECYPCHI U3 BHEIITHEH cpebl U
NPOTHBOICHCTBOBATH TCHCHIIUU Pa3pyIICHUS
a. aJianTarys
0. HEeraTHUBHAS SHTPOITHUS
B. TOMEOCTa3
T. OMEP/KEHTHOCTh
6. LleneHamnpaBieHHbII UTEPAIIMOHHBIN MPOIIECC TOTYYEHUS! CEpUU CUCTEMHBIX 3(h(HEKTOB C IENBIO
ONITUMU3AIMH TTPUKIIAJTHON 1EJIM B paMKaX 33JJaHHBIX OTpaHUYCHUI
a. CUCTEeMHBIH 3 DHeKT
0. CTpYKTypHasi ONTHMH3ALIUS
B. SHTPOTIHSI
T. TIporpecc
7. CucreMa MOXKET IOCTUTHYTh TPeOyeMOro KOHEYHOT'O COCTOSTHUS, HE 3aBHCSIIEr0 OT BPEMEHH U
OTIPENIENIIEMOT0 NCKITFOUUTEIEHO COOCTBEHHBIMH XapaKTEPUCTHKAMH CUCTEMBI TIPU PA3JIUYHBIX HAYATbHBIX
YCIOBHSX M PA3JIMYHBIMH MTyTAMU
a. 9KBU(DUHAIBHOCTh
0. SMEpHKCHTHOCTD
B. DHTPOIHS
T. SBOJIFOIIHS
8. Metoposorus pemieHus mpo0ieM, OCHOBaHHAS Ha CTPYKTYPU3AIUN CUCTEM U KOJIHYECTBEHHOM
CPaBHCHHH aTbTCPHATHB
a. CUCTEMHBIN aHaIN3
0. MOJIETMPOBaHNE
B. IPOTHO3HPOBAHKE



r. Perpocnieknus

9. XapakTepucTuka, oTpaxkaromnas kauecTBo (3¢(heKTUBHOCTh) CUCTEMBI UJIH LIETIEBYIO
HaIpaBJIEHHOCTH Ipolecca

a. JIEMEHT

0. pe3ynbTaT

B. IIpoILIeCC

T. OKa3aTeib

MHO0eCTBO 00BEKTOB BHE JAHHOTO JIEMEHTA (CUCTEMBI), KOTOPHIE OKA3bIBAIOT BIUSHHUE HA
AJIEMEHT (CUCTEMY) M CaMU HaXOJSATCS MO BO3JACHCTBUEM ITOTO JIEMEHTA (CUCTEMBI)

a. TUIIOoTe3a

0. mpoOiiemMa

B. aJIbTEpHATUBA

I. Cpena

Kurou

12345678910

BBOBOOaar

Tect 2

1. COBOKYMHOCTH Ccly4aiiHO OTOOpPaHHBIX 0OBEKTOB HA3bIBACTCS:

a) reHepaJIbHOM COBOKYITHOCTBIO; 0) BBIOOPOYHON COBOKYITHOCTHIO;B) MMPOCTOM COBOKYITHOCTBIO; T)
MOBTOPHOW COBOKYITHOCTBIO;) OECIIOBTOPHOI COBOKYITHOCTBIO.

2. Bce MpIciuMBble 00BEKTHI HEKOTOPOTO HCTOYHUKA HAOIIIOICHHHA

Ha3bIBAIOTCH:

a) reHepaIbHOM COBOKYITHOCTBIO; 0) ClIy4allHBIM KOJUIEKTHBOM;B) COBOKYITHOCTHIO OOBEKTOB; T)
MHO>KECTBOM OOBEKTOB.

3. Ecnm xax b1t 0ObEKT Te€HEepaIbHON COBOKYITHOCTA UMEET OJMHAKOBYIO BEPOSITHOCTH MOMACTh B
BBIOOPKY, TO BBIOOpKA HA3bIBACTCS:

a) MPOCTOM; 0) MOBTOPHOI; B) OCCIIOBTOPHOM;I') peIPE3EHTATUBHOM; 1) TeHEPaIbHOM.

4. Beibopka — 3T0:

a) OTpaHUYCHHOE YUCJIO BRIOPAHHBIX CIy4aifHBIM 00pa3oM 3JIEMEHTOB;0) OrpaHUICHHOE YHCIIO
3JIEMEHTOB, BEIOPAHHBIX HECTyUYaliHO;B) 0O0JIbIIIasi COBOKYITHOCTh 3JIEMEHTOB, JUIsl KOTOPOI OLIEHUBAIOTCS

XapaKTePUCTHKH.

5. Hucno o0beKTOB, BHIOPAHHBIX U3 TEHEPAIbHON COBOKYITHOCTH, Ha3bIBAIOTCSL:

a) o0beM BbIOOPKHU; 0) HAOOPOM 3HAYEHU; B) COBOKYITHOCTHIO HAOIIOACHUIL; T') HUCXOIHBIMU
JTAaHHBIMHU.

6. Beibopka, npu KOTOpoit 0TOOpaHHBI 00BEKT BO3BPAIIAETCS B TEHEPAIBHYIO COBOKYITHOCTb,
Ha3bIBACTCS:

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

7. B smmke conepxutcst 100 kpacubix, 300 3enenbix, 200 cunux u 200 6enbix mapoB. U3 smuka
Haynauy u3BiekaroT 150 mapoB. O6beM BHIOOPKH COCTABIISIET ... IIIAPOB.

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

8. B smuke conepxkutcs 150 xkpacHbix, 250 3enenbix, 150 cuaux u 250 6enbix mapos. M3 smmka
Haynauy u3BiekaroT 150 mapoB. O0beM reHepaibHON COBOKYITHOCTH COCTABIISIET ... IIIAPOB.

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

9. Kak Ha3bIBaeTCA YMCICHHOE 3HAYECHHUE MPU3HAKA!

a) 00beMOM BBIOOPKH; 0) reHepaIbHOW COBOKYITHOCTHIO; B) BAPUAHTOM; I') CPEIHUM 3HAYEHUEM

. 10. KonmnyecTBO HabOII0ICHNI, TTONABIINX B 33/IaHHBIN HHTEPBAJI MHTEPBAIBLHON TaOJIHUIIHI,
Ha3bIBACTCS:

a) 4aCcTOTOM; 0) YaCTOCThIO; B) OTHOCUTEIHLHOM YaCTOTOM; T) HAKOIIJIEHHOW YaCTOTOM.

Kirou

12345678 910

OBr a a a rs a

OCTaJIBHBIE TECTHI HA CalTe NTUCIIAILINHEL



7.3. CucremMa OIleHUBaHHMS PE3yIbTaTOB O0YUCHHS 10 TUCIUILIMHE (MOIYIIIO) IIPH MPOBEACHUN TEKYIIIETO

KOHTPOJIA YCIICBACMOCTH

Ouenka
«OTIUYIHOY (3aYTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBAHHEIE, TITyOOKHE 1 TTOJTHBIC 3HAHUS TI0 BCEM pasjeiiaM
JTUCITUTIIIMHBI, @ TAK)KE 110 OCHOBHBIM BOITPOCAM, BBIXOISIINM 32 ITPEICIIbI
y4eOHO MTPOrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKH TPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE ¥ TITyOOKOE YCBOCHHME OCHOBHOM U JIONTOJIHUTEIIBHON JIUTEPATYPHI,
PEKOMEHIOBaHHOH pabodeil mporpaMMoi 1Mo AUCITUTUTHHE (MOTYJIIO)

YMEHUS:

- YMeeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJIb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKU:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouei mporpamme
KOMIICTCHITH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIATh CIIOKHBIC
po0JIeMbl M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITTOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 3a/1a4;

- 0e3yInpevyHo BJIaJIeeT HHCTPYMEHTApUEeM YICOHOW TUCIUTIINHBI, YMEHUE €T0
3(PEKTUBHO MCITOIH30BATh B IOCTAHOBKE HAYYHBIX U IIPAKTUUYCCKUX 3a]1a4;

- TBOpYECKAsl CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPhl HCIIOTHEHUS 3aJaHH

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUSA:

- TOCTaTOYHO MOJHBIE M CUCTEMAaTU3UPOBAHHBIE 3HAHUS 110 JUCLUILINHE,

- YCBOCHHE OCHOBHOM U JOTIOTHUTEIHHOU JIUTEPATYPhl, PEKOMEHIOBAHHOM
paboueii mporpaMMoiil Mo AUCHUILTHHE (MOAYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAIPAaBIECHUSIX
JTUCIUIUIMHBI U JaBaTh UM KPUTHYECKYIO OIICHKY;

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBUJIBHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBAHHbBIE
BBIBO/IBI;

- BIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCII0JIb30BaTh B
MMOCTAaHOBKE U PEIICHUN HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeIbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHUE B TPYMIOBBIX
00CYKJIEHUSX, BHICOKHI YPOBEHB KYIbTYpPhI HCTIOTHEHUS 3a/IaHUH;

- CpeHUl ypOBEHb CHOPMUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHUM;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIOBIIETBOPUTEIILHOY
(3auTeHO)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIBHEIA 00BEM 3HAHUH 110 JUCLIUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATYypPhl, PEKOMEHAOBAaHHON pabodell mporpaMmoii;

- UCMOJIb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
O1O0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX U HAIIPABIECHUAX
10 JUCLMIUIMHE U JaBaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET I10J] pyKOBOACTBOM MPENOJABATENS PEIIaTh CTAHAAPTHHIE 3aa4H
HaBbIKU:

- paboTa noj; pyKoOBOJICTBOM IPEINO/IaBaTeNsI Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJIbHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHEHUS P OOOCHOBAHUU AJITOPUTMA BHITIOTHEHUS 3aaHHA

Ornenka
«HEYJIOBIICTBOPUTEIHHOY
(HE 3a4TEHO)

3HAHUS:

- (pparmeHTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon mo
JTUCIUILINHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIM4YUe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUU YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH ypOBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHI;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIHHOU PabOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOJHEHUS 33 JaHUN

7.4. TeopeTnueckue BOIPOCH! U IPAKTUYECKUE 3aIaHUsI 1151 TPOBEACHUS MPOMEKYTOUYHOM aTTeCTalluu
oOyuaronuxcsi, He0OXOIUMbIE IJIs OIICHKU 3HAHUM, YMEHHUI U HABBIKOB U (WJIM) OMBITa MPOpECCHOHATBHON
JesITeIbHOCTH, XapaKTePU3YIOIIUX 3Tarbl (OPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHOM MPOTPaMMBbI

7.4.1. TeopeTnyeckue BOMPOCHI AJIsl MPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluU 00yYarOIINXCs
O mpuMeHEeHNH MaTeMaTHYeCKUX METOJIOB /IS PEIICHUS 3a/1ad CHCTEMHOTO aHaJIn3a
[TocTpoenue u uUCIoNb30BaHKE OATTAHCOBBIX MOJIETICH JJISI ONTMCAHUS B3aUMOCBS3EH B CIIOKHBIX

CucTeMax

MO}I@J’II/I CI/ICT@MHOﬁ JTUHAMUKHN U UX HpI/IMeHeHI/Ie

[TpubmmkeHHbIe MeTOABI pereHust TuddepeHaTbHbIX YPaBHEHUN U UX IPUMEHEHUE [
peanu3anyu MOJIeJIe CUCTEMHON TUHAMUKHA

ITocTpoeHne Mozenel CHCTEMHON JUHAMUKH, IIPUMEPBI PEIIEHUS C UX TOMOIIBIO TPUKIAIHBIX

3aga4

NMuTanimoHHbIE METOIBI 1T MOACIIUPOBAHUS TTOBEJICHUS CUCTEM

Buibl *MUTAIIMOHHOTO MOJIETTUPOBAHUS

MarteMaTnyeckre OCHOBBI HMUTAITMOHHOTO MOJICITUPOBAHMS

O6paboTka pe3yIbTaTOB IMIUPHUIECKUX UCCIETOBAHUN C TTOMOIIBIO METOIOB MaTEMAaTHUYECKON

CTaTHUCTHUKU U

TEOPHUH BEPOATHOCTEN

Marematuueckue 0OCHOBBI (POPMHUPOBAHUS BEIOOPOUYHOI COBOKYITHOCTH.

I'enepanust cirydaiiHbIX YHCEIL.

Metox MonTe-Kap:o s mpuOanKeHHOTO BEIYUCICHUS HHTETPAJIOB, PEIICHHS CUCTEM U




YpaBHEHUU.

UrcnoBbie XapaKTePUCTUKH BHIOOPOYHOW COBOKYITHOCTH.

TpeOoBaHMs K OIICHKaM B MAaTEMAaTHYCCKOM CTATHCTHKE.

[IpoBepka CTaTUCTUYECKUX TUIIOTE3 O BUAE PACIPEAEIICHUS CIIy4YalHOM BEJIMYUHBI B TEHEPAIBHOMN
COBOKYITHOCTH.

Hcnonb30BaHNE MHCTPYMEHTAIBHBIX IPOIPAMMHBIX CPEACTB JUISl PELIEHUS 3324 MaTEMATHYECKOU
CTaTUCTHUKH.

BrIsiBIICHHE CTATUCTHYECKHUX 3aBUCUMOCTEH MEXTy MPU3HAKOM U (haKTOpaMHU.

ITocTpoeHne MOEIIN PErPECCUH.

OreHka KayecTBa ypaBHEHUS! PErPECCUU, MPOBEPKA 3HAUMMOCTH
YpaBHECHUS.

[Iposepka npeanoceuiok MHK mist Mmoaenn napHoi JIMHEMHON PErPECCUU IJISI ONIPEICIICHUS
aJIEKBaTHOCTH

MOJCIIH.

[TpuMmeHeHNE HEMMHEWHON 0AHO(DAKTOPHON perpeccuu s TPUOIMKEHHOTO MUCAHUS
AMITUPUUECKHUX

3aBUCUMOCTEN B CTPOUTEIIHCTBE

[Toctpoenne Moeny MHOTO(AKTOPHOU PErpecCcru I aHAIHM3a W IPOTHO3UPOBAHUS TIOBEICHUS

MPU3HAKA B 3aBUCUMOCTH OT H3MEHEHUS (haKTOPOB.

Pemenwue 3amaun o BiaustHIH (PAaKTOPOB HA PE3yIbTAT C MTOMOIILIO0 PETPECCHOHHON MOJICTIH.

Hcnosib30BaHNE MHCTPYMEHTAIBHBIX MPOIPAMMHBIX CPEACTB IS PEMICHUS 3aa4 MaTEMATUYECKON
CTaTUCTUKH

[IpuMeHeHne TUNIOBBIX 3a/1a4 TEOPUU ONTHUMH3AINH B TPO(eCcCHOHAIBHOMN
JIeATETbHOCTH

[TocTpoeHne MareMaTH4eCKUX MOJENEH sl PEIICHUs] PUKIIAIHBIX ONTUMU3AI[MOHHBIX 33/1a4 B
CHUCTEMHOM aHaJIN3e

3ajaun JTUHEHHOTO MTPOTrPAMMUPOBAHUS B CTPOUTEIILCTBE.
I'padmyeckuit MeTo 1 perieHus 3a/1a4 JJUHEHHOTO TPOrPAMMUPOBAHHUS.
AHanu3 rpadUIecKoro pemeHus Ha
YyBCTBUTEIBHOCTb.
CUMILIEKC-METO/T PEIICHHS 3a71a4 IMHEWHOTO MTPOTrpaMMHUPOBAHUSI.
Hcnonb30BaHNE MHCTPYMEHTAIBHBIX MPOTPAMMHBIX CPEACTB ISl PEIICHUS 3a7a4 JIMHEHHOTO
MPOTPaMMUPOBAHHUS.
TpancnopTHas 3a1a4a ¥ 3ajja4a O HA3HAYCHHUSX B
CTPOUTEIIBCTBE.
3a/1aui MHOTOKPHUTEPUATILHON ONITUMH3AIIUN
MaremaTuyeckue MEeTO bl OAACPKKU MIPUHITHUS PELICHUN

7.4.2. IlpakTuyeckue 3afaHus AJs MPOBEICHHSI TPOMEKYTOUHON aTTeCTalMy 00yJaroImuxcs
[Toctpoenue GanancoBoil Mosienu JIeoHTheBa, MPOrHO3UPOBAHUE C TOMOIIBIO TOCTPOCHHON MOJIeNN
Ananns u IMPOTrHO3 COCTOAHUA CUCTEMBI C TIOMOIIBIO MOACTIN CUCTEMHOI JAWHAMHKH, IIPOTHO3
JKOJIOTUYECKON CUTYyaIluU
MaremaTrnueckas 00pabOTKa JaHHBIX, IOCTPOEHHUE MOJEIN PErPECCUH, aHAJIN3 TOCTPOSHHOMN
MOJENN
Ananns u IMPOTrHO3UPOBAHUE COCTOAHUA CUCTEMbBI HA OCHOBE BPEMCHHBIX PAA0B
HmuTanimoHHOE MOJIeIMpOBaHUE (PU3MUECKOT0 MIIM TEXHOJIOIMUYECKOr0 Ipolecca
Pemenne 3aa4u OIITUMU3AIIUU JJIs1 IIOBBIIIICHU S 3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTHYECKOTO ITponecca
3aaya NpUHATHS PEUICHUM s pelIeHns MpooeMbl B MPOPECCUOHANIBHON AESITETbHOCTH
MHorokputepuaibHas ONTUMH3AIMS [l IPUHATHUS PEUICHHs B TPOPECCUOHANBHOMN AeATeIbHOCTH

7.4.3. IlpuMepHbIe TEMBI KypCcOBO paboThI (poekTa) (IpyU HATHYUH )
Kypcogas pabota (mpoekT) He peayCMOTpEeHa YIEOHBIM IJIAHOM.

7.5. MeTtonuyeckue MaTepHalibl, ONpeaesisiolye Ipoleaypbl OLIEHUBAHNUS 3HAHUN, YMEHUH, HABBIKOB U
(unu) onpiTa NPO(heCCUOHATBHON eI TeIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl JOPMUPOBAHUS KOMIIETEHIIHHA
IIpouenypa npoBeneHNs MPOMEXYTOUHOM aTTECTAllUU M TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH



pEriIaMeHTHPYETCS JIOKAIbHBIM HOPMATHBHBIM aKTOM, ONPEACIISIONINM TOPSI0K OpraHu3auy 1
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTAllMH 00YYaIOIUXC .

[Iponenypa oneHuBaHus (HOPMUPOBAHKSA KOMIICTEHIIUN ITPH IPOBEICHUH TEKYIIIETO KOHTPOJIS
npuBeJeHa B 1. 7.2.

TunoBbiec KOHTPOJIBHBIC 3a/IaHKS WIIM UHBIC MAaTEPHAIIbl TEKYIIIETO KOHTPOJISA IIPUBEIACHBI B 11. 7.3.

OrnrcaHue MoKa3aTeJIe 1 KPUTEPUEB OLICHUBAHKUS KOMIICTCHIIMK HA Pa3IMYHBIX 3Tammax ux
(hopMHpPOBaHHMSI, OITMCAHUE IITKAJ OLICHUBAHUS

O1eHKa «3a4TEHOY

CUCTEMAaTU3UPOBAHHbBIC, TTTYOOKHE M MOJHBIC 3HAHUS 10 BCEM pa3jieiiaM JUCIMILIMHEI, a TAKXKE 110
OCHOBHBIM BOIIPOCaM, BBIXOISIIIM

3a Mpeaesbl yueOHOU TPOrpaMMBl;

TOYHOE MCIT0JIb30BAHUE HAYYHOH TEPMHUHOJIOIMH, CHCTEMATHYECCKH TPAMOTHOE M JIOTHUCCKH
MIPaBUILHOC M3JI0’KCHHE OTBETA Ha BOIIPOCHI;

0e3ynpeyHoe BiIaJICHUE HHCTPYMEHTAPUEM yU4eOHOM TUCIMILIMHEBI, YMEHHE ero 3P PEeKTHBHO
HCITI0JIB30BAaTh B IOCTAHOBKE HAYYHBIX

Y IIPaKTUYECKHX 3aJ1a4;

BBIpaKCHHAS CIIOCOOHOCTh CAaMOCTOSATEIBLHO M TBOPUYCCKH PEIIATh CIIOXKHBIC ITPOOJIEMBI 1
HECTaHJapTHBIC CUTYaIUH;

ITOJIHOE U TNIYOOKO€ YCBOSHHE OCHOBHOM M JIOTIOJHUTEILHOM JINTEpaTyphbl, PEKOMEHI0BAHHOM
paboueit mporpaMMoi

10 JMCIUILIMHE,

YMEHHUE OPUECHTUPOBATHCS B TCOPHAX, KOHIICTIIUAX W HAMPABICHUAX AUCIIUIUIMHBI U JaBaTh UM
KPUTHYECKYIO OIICHKY,

WCIIONIB3YS HAyYHbIE JOCTHIKECHUS IPYTUX TUCIHILINH,

TBOpYECKask CaMOCTOSITE/IbHAs pPab0oTa Ha MPAKTUYECKUX/CEMUHAPCKHUX/Ta00PATOPHBIX 3aHATHSAX,
aKTHBHOE YJacTHE B

TPYIIIOBBIX 00CYKIEHUSAX, BBICOKHI YPOBEHB KYJIbTYPhl UCTIOJHCHUS 3a1aHUH;

BBICOKHUH YPOBEHb COPMHUPOBAHHOCTH 3aBJICHHBIX B pabodeii mporpaMMe KOMIIETEHITUH.

Or1eHKa «HE 3a4TCHO»

(dhparMeHTapHbBIC 3HAHUS 110 TUCIUTIIINHE;

OTKa3 OT OTBETA (BBIMOTHEHUS TUCbMEHHON PabOThI);

3HaHHUE OTJIEIbHBIX HCTOYHUKOB, PEKOMEH/I0BAHHBIX paboveil MporpaMMOoi 1O TUCIUILINHE;

HEYMEHHE UCITOJIH30BaTh HAYYHYIO TEPMUHOJIOTHIO;

HaJIn4ue TPyOBIX OIMUOOK;

HU3KHUH YPOBEHb KYJIbTYPhI UCIIOJTHEHUS 3a/IaHHIA;

HU3KHUH YPOBEHb CPOPMHUPOBAHHOCTH 3aIBJIICHHBIX B paboyei MporpaMMe KOMIETCHITUH.

[IIkana oreHUBaHUS

KomnyecTBO nmpaBHIIBHBIX

oTBeTOB, % O1eHKa

Jo 55 «HE 3aUTEHO»

oT 55 no 100 «3auTeHo»

7.6. Kputepuu onieHnBanus chopMHPOBAHHOCTH KOMIETSHIIUN TTPH MTPOBEICHUH MPOMEKYTOTHON
aTTecTaluu

YDpOBEHL OCBOEHMS 1 OLICHKA

Kprepum Ornenka OueHka

OIl€HUBaHUA
HO» o»

CKHCYHOBJICTBOPHUTCIIb | «YAOBJIICTBOPUTCIIbLH OHGHKa «XO0pomo» OHGHKa «OTIHUYHO»

«HE 3a4TCHO» «3a4TCHO»




YPpoBEHb OCBOCHUS

YPpOBEHb OCBOCHUS

YpoBeHb OCBOCHUS

YPpOBEHb OCBOCHUS

KOMIIETCHITHH KOMIIETCHITNH KOMITETEHITHH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmn Kommerenun Kommerennuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.
3HaHusg oTcyTcTBYIOT, |  ChopMHUpOBaHBI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMSI U HaBbIKU HE | 0a30BbIe CTPYKTYPHI [ CHCTEMHbBIEC. YMEHHUS | apryMEHTUPOBaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCAT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PENpOAYKTUBHBIN YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII MPUMEHSIFOTCS K PEILICHUIO KaK
Xapakrep. PEIIEHUIO TUTTOBBIX TUIIOBBIX, TaK U
HemoHcTpupyercs 3a/laHuH. HECTaH/IaPTHBIX
HU3KHUI YPOBEHb JleMoHCTpUpYyeTCS | TBOPYECKUX 3a/JaHUU.
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH JlemoHCTpUpyeTcs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITENIbHOCTH | CaMOCTOSITEIbHOCTH,
YCTONYHUBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOrO | MPaKTUYECKOTO HaBhIKA
HaBBIKA.
OO0yuaromuiics OOyuaromuiics OO6yuarommiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,
POOEITBI B 3HAHUSX TEOPETUIECKOTO IOHMMAaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTrepuania; OCHOBHBIX BOTIPOCOB | apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETIOJTHBIE OTBETHI | KOHTPOJIUPYEMOTO | 3HAHHUS MPOTPAMMHOTO
MIPUHIAITHATEHBIC HA OCHOBHBIC o0beMa MaTepuaia;
OITMOKY TIPH OTBETE | BOMPOCHI, OLTUOKHU B MIPOTrPAMMHOTO -TI0JTHOE TIOHUMAaHUe
Ha OCHOBHBIC OTBETE, MaTepuana; CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3HAHUSA B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MTOHNMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTtepuaa MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOITIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTHI, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSCHSATH CBSA3b | paMKax 00CYXKIaeMBIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | IPAKTUKU U TCOPHH, 3aJIaHuH;
JIOTIOJTHUTEIBHBIX | HA IOMOJTHUTENbHBIE BBISIBIISITH -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOpPEYHS, YCTaHABIIUBAThH U
3a/iaHuil ounera. POOJIEeMBI U OOBSCHSTH CBSI3b
TEHCHIINH MPAKTUKU U TEOPUH,
pa3BUTHS; -IOTUYECKU
-IIpaBUIBHBIC U MoclieI0BaTeIbHbIE,
KOHKpeTHbIE, 0e3 COJIEp>KaTENbHEIE,
rpyObIX OIMHOOK, KOHKPETHbIE U
OTBETHI Ha HCYEPIBIBAIOIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJ]aHUS
BOTIPOCHL. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI
9K3aMCHAaTopa.




[Ipu BbIMONIHEHUH OOyyvarommiics OO6yuarommiics OO0yyaromumiics
MPaKTUYECKOTO BBIIIOTHHII BBIIOJTHUIT MPaBUJILHO BBITIOTHUIT
3a7aHus Ouiera MPaKTHUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOJAEMOHCTPUPOBAJT | CYIIECTBEHHBIMHU HeOOJIBIIIUMU OTJIMYHBIC YMEHUS B
HEJOCTAaTOYHBIN HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YpPOBEHb YMEHUH. Jonyckarores [Tokazan xopomue | ydeOHOro MaTepuaa.
[IpakTnueckue OIINOKH B YMEHHS B paMKax Pemraer
3aJlaHus HE COZICp’)KaHUU OTBETA OCBOCHHOT'O MPEeJI0KEHHBIE
BBITTOJTHEHBI 1 pelIeHun y4eOHOT0 MPAKTUYECKUE 3aITaHUS
YMEHHUS OO6yuaromuiicst He MPAKTUYECKUX Marepuaa. 0e3 oIHnooK
OTBEYAET HA BOMPOCHI 3aJIaHNH. [IpennoxxeHubie OTBeTHII Ha BCE
ounera npu IIpu oTBeTax Ha MPAKTUYECKHUE JIOTIOJTHUTEIIbHEIC
JIOTIOJTHUTEIIBHBIX JIONIOJTHUTEIbHBIC | 3aJaHus PEUIEHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HeOOJIBIIUMU
MpernojiaBaTes. JIONYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEHA. OTBeTniI Ha
OOIBIIMHCTBO
JIOTIOJTHHUTEIILHBIX
BOIIPOCOB.
He moxet BoIOpaTh HcneiThiBaeT be3s 3aTpynHenuii [Ipumensier
METOJIUKY 3aTPYIHEHHS 10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBIIIOJITHCHUS BBIOOPY METOJIMKH CTaH/IAPTHYIO JIIsE BEIOOpa METOIUKH
3aJIaHuH. BBIIIOJTHECHUS METOJIUKY BBIIIOJIHEHMS 3aJaHUI.
Jlomyckaet rpyObie 3aJlaHul. BBIIIOJIHCHHS He nomyckaeT ommbox
OIIMOKH MPH JlomyckaeT ommOKu 3aJaHMI. IIPY BBITTOJTHCHUH
BBIIIOJTHEHHH P BbINOJHEHUN | JlomyckaeT ommoKu 3aJaHHM.
3aJaHUM, 3aJaHNH, P BBITTOJIHCHUUT CaMOoCTOSITENILHO
HapyLIAIOIINUE JIOTUKY | HApYIIEHUS JTOTUKHU 3aJ]aHu, HE aHATN3UPYET
pelIeHus 3a1a4. peIIeHHs 3a1a4. Hapyuiaroue pe3yJabTaThI
BJIAJICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUS | BBINOJHEHU 3a1aHMI.
HABBIKAMH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3aJa4 I'pamoTHO
BBIBOJIEL. dbopmynupoBanuem | Jlenaetr KOPpEKTHBIE |  OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIEI ITO perieHus 3aaad.
000CHOBATh BBIBOJIOB. pe3yabTaram
aJITOPUTM HcnoeITEIBaeT pelIeHus 3a/1aun.
BBIIIOJTHCHUS 3arpyaHeHus ipu | OGOCHOBBIBACT X0/
3aJlaHuH. 000CHOBAaHHH penieHus 3aaa4 6e3
aJIropuT™Ma 3aTpyAHEHUH.
BBIIOJTHEHHUS
3aJaHuM.

OlIeHKa 10 TUCIUTIINHE 3aBUCUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIINM, 3aKPEINICHHBIX 3a
JTUCIUTIINHOM, U TIPEACTABIISIET COO0M cpeHee apu(MEeTHUECKOE OT BBICTABIICHHBIX OIICHOK 10 OTJICIbHBIM
pe3ynbTaTam oOydeHHs (3HAHUS, YMEHUS, BIaJICHHE HaBbIKAMU ).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeHee apu(PMETHISCKOS HaXOIUTCS B
uHTepBaie ot 4,5 no 5,0.

OlLIeHKa «XOPOIIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeIHee apru(METHISCKOS HAaXOIUTCS B
uHTEepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIACTCS, €CIU CpEIHEE apu(METHIESCKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 110 3,4.

OlIeHKa «HEYAO0BICTBOPUTEILHOY/ «HE 3aUTEHOY» BBICTABIISICTCS, €CIIU CpeJiHee apu(hMETHIECKOS
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.




8. YueOHO-MeTOAMUYECKOE M MATEPUATBLHO-TEXHHYECKOE o0ecneuyeHue TUCIHIJIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Momyst)
. KonunuectBo
No ABTOp, Ha3BaHME, MECTO U3JIaHUS, U31ATEIbCTBO, TOJ] U3/IaHUs Y4eOHOU U
/1 y4eOHO-METOIMYECKOM JTUTEpaTyphl PK3EMILIADOB/SMCKTP
oHHbIN aapec ObC
OcHoBHas JIuTEpPaTYpa
[Iusasckuii C. A., UHpI/IHHTI/Ie pemennii, Camapa: fjaMapCKHH http://www.iprbooksh
1 [rocynapctBeHHbIN apXUTEKTypHO-CTpouTeNbHbIN YHUBepcuteT, ObC ACB, html
2015 op.ru/49894.htm
5 Kypagnesa T. 1O., [Tpaktukym no aucuurnHe «IMuTanuonHoe http://www.iprbooksh
MozenupoBanuey, Caparos: ByzoBckoe oopazosanue, 2015 op.ru/27380.html
UYepnsiera C. H., Jlenncenko B. B., Kopo6oga JI. é., I/IMI/ITaHI/IOHHoev http://www.iprbooksh
3 |MoxmenupoBaHue cucteM, Boponex: Boponexckuii rocynapcTBeHHbIN
o op.ru/50630.html
YHUBEPCUTET MHKEHEPHBIX TEXHOJOTHI, 2016
Kopo6osa U. JI., Apremos I'. B., [Ipunsrtue pellieHuii B cHCTEMAX, http:// iprbooksh
4 | ocHOBaHHBIX Ha 3HaHUAX, TamMO0B: TaMOOBCKMIT rOCYIapCTBEHHBIH oD 1u/64166.html
texHuueckuil yausepcutet, 9bC ACB, 2012 P- '
Axmamues @. I'., 'unbdanos P. M., MaTeIl/IaTI/I‘{eCKOG MOZeNMPOBAHHE 1 http://www.iprbooksh
5 |mMeronsl ontumu3zanuu, Kazans: Kazanckuit rocygapcTBeHHBIN apXUTEKTYPHO oD 1u/73309 html
-cTpouTenbHbIi yHuBepcuter, 9bC ACB, 2017 P- '
®omuH B. T'., I/IMUI/ITaLII/IOHHOC MOZEIHPOBAHHE, CaparoB: CapaTtoBckuit http://www.iprbooksh
6 |rocymapcTBeHHBIN TexHUYecKuil yHuBepcutet uMeHu 0. A. I'arapuna, 9bC
op.ru/76483.html
ACB, 2015
Canmuna H. 1O., }/IMI/ITaHI/IOHHOG MoaeaupoBanue, ToMck: ToMckuin http:// iprbooksh
7 |rocynapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PAJAHOIICKTPOHHUKH,
op.ru/70012.html
Onp Konrent, 2015
CeKJ‘IeT(.)Ba H. H., TytEKOBa A.C,, CI/ICTG\I}/IHHI/I aHaJIU3 U MPUHSITHE pemeHI/IfI, http://www.iprbooksh
8 |Camapa: [ToBomKCKHIT rOCYAapCTBEHHBIM YHUBEPCUTET TEIIEKOMMYHHUKAITUI 1
op.ru/75407.html
nHpopmartuku, 2017
I[I/ISI?;I/IT}II/IIEOB& A. P., Kopnounckas U. b., (36maﬂ TeOpHs CUCTEM http://www.iprbooksh
9 |cucremnsiii anayims, Camapa: [T0BOIDKCKHI TOCYIapCTBEHHBI YHHBEPCUTET
¥ op.ru/75394.html
TeJIeKOMMYHUKaluui u uHpopmaruku, 2017
10 I'an6osa T. B., CucreMHBIN aHaIM3 B TEXHUKE U TEXHOIOTUAX, OpeHOypr: http://www.iprbooksh
OpenOyprckuii rocynapctBeHHbii yauBepeurer, ObC ACB, 2016 0p.ru/69943.html
JonoJHUTe/IbHAA JTUTEPATYPA
[[I/I)BI/ITZ.[I/IHOBa A. P.,VI/ICCJIGI[OBaHI/Ie oneparuii 1 METO/Ibl ONTUMH3ALMH, http:/Awww.iprbooksh
1 [Camapa: [ToBoMKCKHIA TOCYIapCTBEHHBIN YHUBEPCUTET TEICKOMMYHHUKAIIUN U
op.ru/75377.html
nHpopmartuku, 2017
Kazanckas O. B., FOu C. I'., Anbcona O. K.., Mogenu u M6T9ﬂbl http://www.iprbooksh
2 | ontummsanmu. [Ipaktukym, HoBocubupck: HoBocubupckuit
. . op.ru/45397.html
roCyAapCTBEHHBIN TEXHUYECKUM YHUBEpCUTET, 2012
banaranckuii U. A., [IpukianHoit cucreMusiid ananu3, HoBocuOupck: http://www.iprbooksh
3 g . .
HoBocnOupckwii rocyIapCTBEeHHBIH TEXHUYECKHH YHUBEpcuTeT, 2013 op.ru/45429.html
Haunensa T. 5., Teopus cucteM u cucTeMHbIi aHanu3, Mocksa: EBpasuiickuii | http://www.iprbooksh
4 .
OTKPBITHIA HHCTUTYT, 2011 0p.ru/10867.html
IOnun B. C., Metonnueckue yka3aHus n KOHTpOJ'II).HBIe 3a1aHus 110 http://www.iprbooksh
1 |mucuunnune Teopus mpunsTHS pemieHnid, MockBa: MOCKOBCKHIA

TEXHUYECKHI YHHUBEPCUTET CBsI3U U MHpopMmaTku, 2014

op.ru/61765.html




OOyuaromuecs U3 ynciia uHBAIHI0B U U1l ¢ OB3 obecnieunBarOTCs MeYaTHBIMU U (HITH)
AIIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PecypcaMu B (popmax, aIanTHPOBAHHBIX K OTPAHUYCHUSIM UX

3I0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITTOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OXOIUMBIX AJIs

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «IHTEpHET»

DJIEKTPOHHBIN aapec pecypca

(OCHOBBI CHCTEMHOT'O aHAIN3a 1 TCOPHUU NPUHATHA 'peH_IeHI/Iﬁ

moodle.spbgasu.eu

elibrary.ru

elibrary.ru

Scilab

https://www.scilab.org/

8.3. [lepeueHb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue

DIIeKTPOHHBIN ajipec pecypca

WHTepHeT-TpeHaxephl B chepe 00pa3oBaHms

http://www.i-exam. ru

Cucrema aucraniuonnoro ooyuenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

OnexrpoHHas oubianoreka Mpouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa u3jareinbera ""Jlanp"

https://e.lanbook.com/

DJIEKTPOHHO-O0MOIMoTeuHas cucrema uznarenbcersa "FOPAUT"

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

DIIEKTPOHHO-O0MOIMOTEeUHas cucteMa u3jgarenbersa "' IPRsmart”

http://www.iprbookshop.ru/

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

HayuHas syiekTpoHHast
oubimmoreka eLIBRARY.RU

®denepanbHbIi 00pazoBaTeabHbIN opTan "EquHoe OKHO J0CcTyna K
00pasoBaTesIbHBIM pecypcam”

http://window.edu.ru

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

Bcepoccuiickuii HHCTUTYT HAyYHOW U TEXHUYECKOM MH(DOpMALIAN
(BUHUTHN)

WwWWw2.viniti.ru

EuHbIi 571€KTPOHHBINA pecypec yueOHO-METOIMYECKON JTUTEPATYPHI
CIIoI'ACY

www.spbgasu.ru

Tex.JIut.Py - TexHuyeckas Jureparypa

http://www.tehlit.ru/

[Tepuoanueckue uznanus CIIGIACY

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

Criucok c6opHUKOB TpyoB U KoHpepeHuuit B PUHIl/eLIBRARY

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

ObpazoBarenbHble nHTEpHET-pecypebl CIIGIACY

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

8.4. HepequL I/IH(I)OpMaLII/IOHHBIX TCXHOHOFHﬁ, HCIIOJIb3YCMBIX IIPHU OCYHICCTBICHHUHA 06p330BaTCJIBHOI‘O
mpouecca 1o JUCHUILIMHE, BKIII04Yasd NEPCUCHb JUICH3MOHHOI'O U CBOGOIIHO paciapocTpaHnsacMoro

mporpaMMHOT O obecrnieucHUs

HanmenoBanue

Crnioco0 pacrpocTpaHeHHs
(JTMLIEH3MOHHOE MM CBOOOTHO
pacnpocTpaHsIeMoe)

Gretl Bepcus 2019¢

CBO0OOIHO PacIpOCTPAHIEMOE

Ramus Educational Bepcust 1.11

CBO0OOIHO PacIpOCTPAHIEMOE

DIALux EVO Bepcus 8.1

CBO0OOIHO PacpoOCTPaHIEMOE

Scilab Bepcus 6.0.1

CBO0OOIHO pacIpOCTPAHIEMOE

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

Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJUTOPUN 1 TTOMEIICHUH JIT CAaMOCTOSITEIIBHOW PaObOThI




HanmMeHnoBanue yd4eOHBIX ayTUTOPHI 1
MTOMEIICHHUH I CaMOCTOSITEIHHOM pabOThI

OcHameHHOCTh 000pYJOBaHNEM U TEXHUYCCKUMHU
cpencTBamMu OOydeHHs

07. YueOHble ayTUTOPUH JIJIsl TPOBEACHUS
JICKIIMOHHBIX 3aHATUH

VYueOHas ayuTOpHs JIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOT'O TUTIA, KOMILIEKT MYJIbTUMEIUHHOTO
obopynoBaHus (IEPCOHABHBINA KOMITBIOTED,
MYJIbTUMEAUHHBIN MPOEKTOP, IKPaH, ayIMOCUCTEMA),
JIOCKa, IKpaH, KOMIUICKT yu4eOHO# Mebenu,
noakroueHne Kk komnbrorepHoit cetn CII6IACY,
BbIXOJ B IHTEpHET

07. KoMIbroTepHbIN KJ1acc

Paboune mecra ¢ [1IK (cTon KOMIbIOTEpHBIH,
CHCTEMHBIN OJIOK, MOHUTOD, KJIaBUATypPa, MBIIIb), CTOJ
pabounii, MOAKIIOUYCHHE K KOMIIBIOTEPHON CETH
CIIoT’ACY, BeIxon B Internet.

07. IlomenieHus Juisi CaMOCTOSTENbHON PabOThI

[Tomerenue 11 CaMOCTOSTEIILHOM paOOThI
(untanbHbBIN 3271 OMOMMOTEKH, aya. 217): T1IK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cucteMHbIi 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOIKIIOYCHHEM K
cet «MHTepHET» N 0OecCIeYeHHEeM J0CTYIa B
3NEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTEeIbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10

07. YueOHble ayTUTOPHUH JIJIsl TPOBEICHUS
MPAKTUYECKUX 3aHATUH, KYPCOBOTO
MIPOCKTUPOBAHUS (BBIMIOJHEHUS KyPCOBBIX padboT),
TPYIIOBBIX U WHAUBUIYAIBHBIX KOHCYIbTAIIHH,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOUHOM
aTTECTAIlUU

KoMmruiekT MyabTUMETUHHOTO 000pYy10BaHHUS
(mepcoHaIbHBIN KOMITBIOTEP, MYJIbTUMEIHAHBINA
MIPOCKTOP, PKPaH, ayTMOCUCTEMA), T0CKA, KOMILICKT
y4eOHOH MeOeH, MOIKIIOUCHUE K KOMITBIOTEPHOM
cetu CII6I'ACY, Beixona B IHTEpHET

I[J'IH HMHBAJIMAOB U JIUII C OB3 obecneunBaroTCs CIICHUAJIBHBIC YCJIOBUA OJIA ITOJTYUCHUA
O6p330BaHI/ISI B COOTBCTCTBHUU C Tpe60BaHI/I$IMI/I HOPMATUBHO-TIPABOBBIX JOKYMCHTOB.
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