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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

emnu:

(dbopMupoBaHHEe y OyIYIIUX MAaruCTPOB CIOCOOHOCTH OCYIIECTBIIATh KPUTHUECKUN aHAIIN3
POOJIEMHBIX CUTYaIlMi HA OCHOBE CUCTEMHOTO MOIX0/1a, BRIPAOAThIBATh CTPATETHIO JEHCTBUI

3amaun:

(bOpMI/IpOBaHI/IC CIIOCOOHOCTH K BBISIBJICHUIO COCTaBJIAIOIIUX HpO6J’ICMHOI>i CUTyallluu U CBs3CH

MCXKIAY HUMU,

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

CUTyalluu,

MOJIy4eHUe 3HaHUH M0 MPUMEHEHHUIO CIIOCOO0B 0OOCHOBAHMS pelieHUs (MHAYKLIUA, AeTYKIHs, 10
aQHAJIOTMH) IPOOJIEMHOM CUTYallUK U3YYE€HHE IPUHIIUIIOB TEOPHH CHUCTEM;

OBJIaJICHHE CcIIocOo0amMu Kiaccu(UKaIK CUCTEM;

pa3BUTHE HABBIKOB CUCTEMHOT0 MOJIEIMPOBAHNUS;

MMO3HAHUE CTIOCOOOB MPUHSATHUS PELICHUH B CJIOKHBIX CHCTEMaX.

2. [lepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs M0 IMCUMILINHE (MOIYJ/II0), COOTHECEHHBIX C
HHIUKATOPAMM JTOCTUKEHUSI KOMIETeHH i

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMUMCHOBAHUC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTaHUPYEMBbIX pe3ynbraToB ocBoeHust OITOIT

VK-1 Cnocoben
OCYULIECTBIISATh
KPUTUYECKUIN aHaIU3
pOOJIEMHBIX CUTYallui Ha
OCHOBE CHCTEMHOI'O
M0/IX0/1a, BEIpaOaThIBaTh
CTpaTEruIo AEUCTBUI

VYK-1.1 OcyiecTBisieT Mouck
MH(OPMALIMOHHBIX PECYPCOB (B
TOM 4HCIIe B IUPPOBOH cpere),
c6op u 06paboTKy
uHpopmaIuu o mpoodIeMHON
CUTYaIluu

3HAeT

- MPUHIMUIB IOMCKA M MaTeMaTHYeCKOU
00pabOTKH TaHHBIX,

- TPUHLMUIBI TEHEpaluH pPernpe3cHTaTUBHON
BBIOOPOYHON COBOKYITHOCTH;

- TEOPETHYECKME OCHOBBI MaTeMaTHUYECKOil
00paboOTKU TaHHBIX

ymeet

- OCYIIECTBIISATh reHEepaIuio

penpe3eHTaTUBHON BRIOOPKH B COOTBETCTBHH C
3alaHUEM;

- 00OCHOBBIBAaTL  HEOOXOIUMBIHI
BBIOOPKU IS UCCIIEIOBAHNUS,

- TPOBOJUTH CTAaTUCTHUYECKYI0 00pabOTKy
JAHHBIX TPOBOJMMOTO HCCIIETOBAHUSI.

o0BeM

BJaJeeT
- MaTeMaTHMYeCKUMU MeTojamMu 00paboTKu
JIAHHBIX

YK-1 Cnocoben
OCYIIECTBIISAThH
KPUTUYECKUN aHAIIN3
poOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOI'0
MO/IX0/1a, BRIpabaThIBaTh
CTpaTEruio AeUCTBUI

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

3HaeT
- TEOPEeTUYECKHE OCHOBBI TEOPUU MPOBEPKU
CTaTUCTUYECKUX THIIOTES;

yMeer
- GOpMyIIMPOBATH CTATUCTUYECKUE THUITOTE3bI;
- OCYWIECTBIATH  NPOLEAYPY  IPOBEPKHU

CTaTUCTUYCCKUX I'NITIOTE3,

BJIA/IEET
- MpolEeAypaMH TIPOBEPKU CTATUCTHUECKUX
TUIIOTE3




VK-1 Cnocoben
OCYIIECTBIISTh
KPUTUYECKHUI aHaIu3
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
KPUTUYECKHUN aHAIN3
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,
CO3JAIONIMX  MPOOJIEMHYIO  CUTyallMi0 ¢
MCIIO0JIb30BAaHUEM MAaTEMAaTUUYECKOT0 anmnapara:
0aJIaHCOBEIX MOJCIICH,

MOJEJICH CUCTEMHOM JUHAMUKHU,
PErpeECCUOHHBIX MOJIEIIEH;

- MAaTEMAaTHYCCKHC OCHOBBI HMHUTAIITMOHHOI'O
MOJICIIUPOBAHUS,

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

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

MIOMOILBK UMUTALIMOHHOI'O MOJIETIUPOBAHUS;
BJIajieeT

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




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

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

3HaeT
- OCHOBHBIC MAaTEMAaTHYCCKHEC MOIACIHU JIsA
OITMCaHHuA CUCTEM,

- OCHOBHbIE  MaT€MaTU4YECKHE  METObl
ONTUMMU3AIINH;

- OCHOBHBIE  MaTeMaTHYeCKHEe  MOJENU
OPUHSITUS pelieHui u AKCIIEPTHOTO

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

ymeer

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

- CTPOUTHh UMUTALTMOHHYIO MOJIECJIb,

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

- TNOAXOAaMM K BBIOOPY WM IOCTPOEHUIO
VUMHTAIMOHHON MOJIEIT CHCTEMBI

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

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

3HaeT
- c1ocoObl UJIEHTU(PUKALUU MaTeMaTH4eCKON
3a/1a4y;

- CrmocoObl BHIOOpAa MAaTEMAaTHUYECKOTO METO]1a
peleHus;

yMeeTr

- OCYILIECTBIAThH
MaTeMaTH4YeCKOM  3aJadyu
MPUKIIaTHON 3a7a4u;

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

UACHTU(DUKAITIIO
JUISE  pelIeHHs

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

MaAaTEMAaTHYCCKUX METOJJ0B

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl
Jannast tucruruinHa (MOyib) BKiIoueHa B brnok «luctumnuael, Moaynn» b1.0.01 ocHOBHO#
npodeccuoHansHOM 00pa3zoBaTenbHOM mporpammbl 38.04.02 MeHeKMEHT U OTHOCUTCS K 0053aTebHON

qacTu yqe6Hor0 I1J1aHa.

3HaHue Kypca MaTeMaTHKHU B paMKaxX MporpaMMbl OakaiaBpuara

Ne
/1

HOCJ'IC,Z[YIOH_II/IC JUCITUITIINHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIITNHN

1 |IIpoeKTHBIH MEHEKMEHT

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

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX eIMHULAX C YKA3aHHEM KOJIMYeCTBA aKaJeMU4eCKHUX
YacoB, BBIICJCHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenoaasaresieM (110 BUIaM y4eOHBIX

3aHATHIA) U HA CAMOCTOSAATEJIbHYIO Pa0oTy 00yUYaromuxcst




W3 HuX yackl Ha

Cemectp

Bupn yae6HO# paboThI Beero MIPAKTUYECKYIO
4acoB 1
TIOATrOTOBKY
KoHTakTHas padora 32 32
Jleximonnsie 3ansatus (JIek) 16 0 16
IIpaktuueckue 3ausatus (I[Ip) 16 0 16
Hnast KOHTaKTHas pa6oTa, B TOM YHCJIE:
KOHCYJIBTAIINY TI0 KypCOBOM paboTe (TIPOeKTy),
KOHTpOJIBHBIM paboTam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTaIMIO (CaaJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOM pabOThI
(mpoekTa); cnavya KOHTPOJIBHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYIBbTAIUS TIEpe] SK3aMEHOM H cllava
Yachl HA KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 72 72
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
Yachpl: 108 108
3a4eTHbIC eIHHUIbI: 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

3aHATHSIM), Yac.

o Kon
& WHIUKATOpa
Ne Pasznesns!l nucnIuinHb! ‘E JICKIHH I13 ol CP Beero, TOCTIDKEHUSA
8 W3 HUX W3 HUX N3 HUX Hac. KOMHeTeHH
Ha Ha Ha nn
BCero IpaKkTu- BCEro TIpaKkTu- BCEro TIpaKkTu-
YECKYIO YECKYIO YECKYIO
noaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Maremaruueckue
MOJIETIN CUCTEM
YK-1.1,
OCHOBHBIE TTOJIOKEHHUS VK-1.2,
CHCTEMHOTO aHaJIM3a. VK-1.3,
11 MaremaTHdecKre MOIEIN 1 8 9 12 25 YK-1.4,
CHUCTEM VK-1.6,
YK-1.5
2 |2 paznen. Meromsl
ONTHMHU3ALIUU B YIIPABICHUH
CHUCTeMaMU
YK-1.1,
MeTobl ONTUMU3ALUH. YK-1.2,
21, [Tpumeps! moucka 1] 2 9 12 16 YK-1.3,
ONTUMAJIbHBIX PEKUMOB VYK-1.4,
(GYHKIIMOHUPOBAHUS CUCTEM YK-1.5,
YK-1.6
YK-1.2,
NmurtanuonHoe YK-1.3,
2 o |MOIEHMPOBANHS NPOLIECCOB 11 2 2 16 20 YK-1.4,
"7 | 1A TTOUCKA ONTUMAIILHBIX YK-1.5,
PEKUMOB PabOThI CUCTEMBI YK-1.1,
YK-1.6
3. |3 pasnmen. Maremaruueckue
METO/IbI PUHSATHS PEIICHHIA
YK-1.1,
YK-1.2,
MHOTOKpHUTEPUATEHBIE METOTBI
3.1. | onTUMU3AIUY JITST TIPUHSATHS 1 2 2 12 16 zi-ii'
pereHui i
YK-1.5,
YK-1.6
YK-1.1,
YK-1.2,
39, MaTteMaTHYeCKHE METOILI 1] 2 3 10 15 VK-1.3,
MIPUHATHS pELICHUI YK-1.4,
YK-1.5,
YK-1.6




YK-1.1,
YK-1.2,
Nmurtaunonnoe VK-1.3
3.3. | MonmenupoBanue Juist npuHATus | 1 2 10 12 VK-1 4’
perieHuni VK-1 5:
YK-1.6
4. |4 pazgen. Kontposb
YK-1.1,
YK-1.2,
YK-1.3,
4.1. |3auer 1 4 VK-1.4,
YK-1.5,
YK-1.6
5.1. JIexuuu
Ne | HaumenoBaHue pazaena N
. HaumeHnoBaHue 1 KpaTKoe coep KaHue JeKIUi
pasn Y T€MBI JICKITUH’
OcCHOBHBIE TIOJIOKEHHUSI CACTEMHOTO aHAIN3a U TEOPUU NTPUHATUS
peleHuit
OcHOBHBIC NONOKCHUA | OcyopHbIe MOHATHS CHCTEMHOTO aHATH3A
1 | CHCTCMHOTO aHAHU3A. | [Tpyvephl CUCTEM B TEXHUKE U SKOHOMHUKE
Matematnieckne | \aremarnueckoe MOAEIUPOBAHHE IPH H3YYESHHU CHOTEM
MOJCIIH CHCTCM Bupl MaTeMaTHYECKUX 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 MOJENEN ISl aHaIu3a 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 HAUMEHBIINUX KBAJPaTOB

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

[IpoBepka 3HAUMMOCTH ypaBHEHUS JTUHEUHOW MAPHOU PErPECCUU U
apaMeTpoB ypaBHEHUS

TpebGoBaHMsI K CTATUCTUYECKUM OI[EHKAaM: HECMEIIEHHOCTbD,
COCTOATEILHOCTD, 3 (HEKTUBHOCTD.

Teopema ['aycca-MapkoBsa

[TpenmocbuiKu METOa HAMMEHBIINX KBaJIPaToOB

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

OT60p PakTOPOB B MOJENAX MHOKECTBEHHON JIMHEHHOU 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 MOJICIH MOCTPOEHUS KpUuTepreB 3PPEKTUBHOCTH
dbyHKIIMOHUpOBaHUs cucTeM. MeTtonbl ontumuzanuu. [Ipumeps! noucka
ONTUMAJIBHBIX PEKUMOB (DYHKIIMOHHUPOBAHUS CHCTEM.

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

TpeboBanust Kk KpuTEepHIo 3PPEKTUBHOCTH

MartemaTtnueckoe BelpakeHue Kputepust 3 HeKTUBHOCTH

[TocTaHoBKa 1 aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONITUMU3AIIMOHHBIX 3a7a4
[Tpumeps! 3a1a4 TUHEHHOTO U HEJIMHEWHOTO MPOTrpaMMHUPOBaHUSI(UMEETCS
B BUJy ONTHUMM3AIMH):33/1a4a 00 ONTUMAIbHON POU3BOACTBEHHOMN
IporpaMMe, TpaHCIIOpTHAs 3a/1a4a, 3a/1a4a O Ha3HAa4eHUsIX, 3aJa4a JIpoOHO
-JINHEWHOT 0 MPOTpaMMHUPOBAHUs, 3a/1aya yIpaBICHUs 3an1acaMu IIpU
JIETEPMUHUPOBAHHOM CIIPOCE.

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

KoMnbrorepHas peanusanus peleHms 3a1a4y JUHEHHOTO
IPOrpaMMHUPOBAHUS U

AQHAJIN3 MTOIYYEHHOTO PELICHMUS.

Mertonsl penieHne 3a1a4 HETUHEHHOTO TPOrpaMMHUPOBAaHUs B CHCTEMHOM
aHaJIN3e.

Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOIOTHM ISl TTOMCKA ONTUMAaIbHBIX
PEXKUMOB (DYHKIITMOHUPOBAHUS CUCTEM.

NmMuranmmonHoe
MOJICTTUPOBAHUS
MIPOIIECCOB JIJIsl TIOMCKA
ONTHUMAJIBHBIX PEKHUMOB
PabOTHI CUCTEMBI

Marematrnueckue OCHOBbI IMUTAlHOHHOTO MOJEIIMPOBAHUS CUCTEM
CyTh UMHUTALIMOHHOT'O MOJICJIUPOBAHUSI.

Meroa Monre-Kapio.

Teopus OLEHOK.

[TporpamMHoe oOecrieueHrEe UMUTALMOHHOTO MOJICIIMPOBAHMUSL.
AJNTOPUTMBI TE€HEpALIUU CIyYalHBIX YHCET.

['enepupoBaHue CilydyallHbIX BEJIMYMH, UMEIOIINX 3aJaHHbIN 3aKOH




pacnpeeneHus.

HaxoxaeHune onTUManbHbIX YCIOBUNA (DYHKIIMOHUPOBAHUS CUCTEMBI C
MTOMOUIBI0 UMUTAIIMOHHOTO MOJICTUPOBAHUSI.

Hecranuonapusie pexumbl pab0OThl UMUTALIMOHHOM MOJIETN

AHanu3 BBIXOJIHBIX JAHHBIX U CPaBHEHUE alIbTEPHATUBHBIX BAPUAHTOB
Pe3yNIbTaTOB UMUTALIMOHHON MOJIEIH

AHanu3 4yBCTBUTEIBHOCTH UMUTALIMOHHON MOJIEIH

Peanu3zanust MUMUTalIMOHHOTO MOJIETTUPOBAHUS C IIOMOILIBIO
KOMITBIOTEPHBIX TEXHOJIOTUI

[Ipumeps! pa3pabOTK UMHUTALIMOHHBIX MOJIEJEH JUIsl pelIeHus 3a/1a4
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 IPUHSITHS 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 crieHapueB 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 PACIIUPSIOLIEHCS
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 PELICHUM.
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.

TunoBble KOHTPOJIbHBIC 3aIaHUS

3anaua 1

HaiiTi manubIe 1u1st 3a/1a49M 11O CBOCH MPEIMETHOMN 00JIaCTH, OCYIIECTBUTH HX CHCTEMAaTHIECKYIO
00paboTKy, BEITIOJHUTH MPOTHO3 HA OCHOBE IMOCTPOCHHON MAaTEeMATHYECKON MOCITN

3anaya 2

ChopmynupoBaTh MATEMAaTHYECKYIO 3a7ady ONTUMU3ANNHU I TOBBIIEHHS 3D PeKTHBHOCTH
TEXHOJIOTHYECKOT0 IpoIiecca B CBOeH MpeaMeTHON o01acTu. PemmTh 3a1aqy onTuMU3ainm,

C/IeTIaTh BBIBOBI 00 ONITUMATBFHOM PEKUME (DYHKITMOHUPOBAHUS CHCTEMBI

Tecr 1
1. CoBOKYIIHOCTb B3aMMOCBSI3aHHBIX 3JIEMEHTOB, 00pa3yIOIUX LEIOCTHOCTh WM €AUHCTBO
a. MOJIeJb
0. opranuzanus
B. cUCcTeMa
I. COCTOSIHUE
2. JIuHaMU4eCcKOe U3MEHEHHE CUCTEMb] BO BpEMEHHU
a. pyHkuus
0. mporpecc
B. TIpo1IeCC
r. (haxTop
3. HecBoiMMOCTb CBOMCTB CUCTEMBI K CyMME CBOMCTB €€ KOMIIOHEHTOB
a. BBEHTYaJIbHOCTh
0. YMEPIKCHTHOCTh
B. DQHTPOTIHS
I. OKCTPATIOJISIIHS
4. ITporiecc HETIPEPHIBHOTO PA3BUTUSI CHCTEM BO BPEMEHH
a. TMaJIeKTHKA
0. mporpecc
B. IMHAMHKA
r. pyHKIHOHUpPOBaHUE
5. CnocoOHOCTH CHCTEMBI 3aMMCTBOBATh HEOOXOIUMBIEC PECYPCHI U3 BHEIITHEH CPEIbl U
IIPOTHBOCHCTBOBATH TCHACHIINU Pa3pyIICHUS
a. aJanTars
0. HeraTuBHas SHTPOIUS
B. TOMEOCTa3
T. YMEP/KEHTHOCTh
6. LlenenanpaBiieHHBIN HTEPALIMOHHBIA MPOIECC TIOTYICHUSI CEPUN CUCTEMHBIX 2P (PEKTOB C LEBIO
ONITUMU3AIMH TPUKIIAJTHON eI B paMKaX 33JaHHBIX OTpaHUICHUI
a. CUCTEeMHBIN 3 DexT
0. CTpYKTypHas ONTUMHU3AITUS
B. DHTPOTIHSI
T. TIporpecc
7. Cucrema MOXET JOCTHTHYTh TPeOyeMOTro KOHEYHOTO COCTOSIHHS, HE 3aBHCAIIETO OT BPEMEHH H
OTIPENIENIIEMOTO NCKITFOUUTEIEHO COOCTBEHHBIMH XapaKTEPUCTHKAMH CHCTEMBI TIPU Pa3IMYHBIX HAYaITbHBIX
YCIIOBHSX M PA3IMYHBIMH Ty TSIMHU
a. SKBU(UHAIBHOCTb
0. SMEpHKEHTHOCTh
B. DHTPOTIHSI
T. DBOJIOITHS
8. MeToaomorus pemeHus mpodieM, OCHOBaHHAs Ha CTPYKTYPH3ALMH CUCTEM M KOJIMYECTBEHHOM
CpaBHEHHH AbTEPHATUB
a. CUCTEMHBIN aHaJIN3
0. MoJeTupoBaHHe
B. IIPOTHO3HPOBAHUE



r. Perpocniekuust

9. XapakrepucTuka, oTpaxaromias kauecTBo (3¢(heKTUBHOCTh) CUCTEMBI UJTH IEICBYIO
HAIpPaBJIEHHOCTH Ipoliecca

a. 3JIEeMEHT

0. pe3yibTaT

B. IIpOIIECC

I. I0Ka3aTeib

MHO0ecTBO 0ObEKTOB BHE JAHHOTO 3JIEMEHTA (CUCTEMBbI), KOTOPbIE OKA3bIBAIOT BIMSIHUE Ha
3JIEMEHT (CHCTEMY) U CaMU HaXOJASTCA MO/ BO3JCHCTBUEM 3TOT0 3JIEMEHTA (CUCTEMBI)

.a. TUIIOTe3a

0. mpobyiema

B. aJIbTepHATHBA

r. Cpena

Kurou

12345678910

BBOBOOaar

Tect 2

1. COBOKYIHOCTH CIIy9aiiHO OTOOpPaHHBIX 0OBEKTOB HA3BIBACTCSI:

a) TeHepaIbHOM COBOKYITHOCTBIO; 0) BHIOOPOYHON COBOKYITHOCTHIO;B) MPOCTOM COBOKYITHOCTHIO; T)
MIOBTOPHOM COBOKYITHOCTBIO;]T) OE€CIIOBTOPHON COBOKYITHOCTBIO.

2. Bce MbpIciuMBbIe 00bEKTHI HEKOTOPOT'O UCTOYHUKA HAOII0ICHUH

Ha3BIBAIOTCS:

a) reHepaIbHOW COBOKYITHOCTbBIO; 0) CIIy4aliHbIM KOJIIEKTUBOM;B) COBOKYITHOCTHIO OOBEKTOB; T)
MHO>KECTBOM OOBEKTOB.

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

a) MpOCTOii; 0) MOBTOPHOK; B) OECIIOBTOPHOM;I") pENPE3EHTATUBHOM; 1) TeHEPATbHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YUCIIO BRIOPAHHBIX CIy4YailHBIM 00pa3oM 3JEMEHTOB;0) OrpaHUYSHHOE YUCIIO0
3JIEMEHTOB, BBIOPAaHHBIX HECITy4YaiiHO;B) 0OJIbIAs COBOKYITHOCTh 3JIEMEHTOB, U1 KOTOPOIl OLIEHUBAIOTCS

XapaKTePUCTHKH.

5. Uncno 0o0bEeKTOB, BBIOPAaHHBIX U3 T'€HEPATIbHON COBOKYITHOCTH, HAa3bIBAIOTCS:

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

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

a) IpocToii; 0) MOBTOPHOIL; B) 6ECIOBTOPHOIA; I') peNPE3eHTATUBHOM; /1) TeHEpaTbHOM.

7. B ssmuke conepxurcs 100 kpacubix, 300 3enensix, 200 cunux u 200 Genbix mapoB. M3 suuka
Hayaauyy u3BiekatoT 150 mapoB. O6beM BBIOOPKH COCTABIISET ... LIAPOB.

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

8. B siuke copepkutes 150 kpacHbix, 250 3enensix, 150 cuaux u 250 6enbix mapos. U3 smmka
Hayaauy u3BiekatoT 150 mapoB. O6beM reHepaibHON COBOKYITHOCTH COCTABIISET ... IIAPOB.

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

9. Kak Ha3pIBaeTCs YMCICHHOE 3HAUEHHE MTPU3HAKA:

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

. 10. KonnuectBo HaOt0IeHH, TONABIIKX B 33JaHHbII HHTEpBAJI HHTEPBAILHOM TaOIHIIbI,
Ha3bIBAETC:

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

Kimrou

12345678 910

O6Br a a a rs a

OCTaJIbHBIE TECTHI HA CAWTE TUCIIAILIMHEL



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

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 3a IPEAEIIb
y4eOHOI TporpamMmel;

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

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOM paboyeii MporpaMMoi Mo AUCHUILTHHE (MOJIYIIIO)

YMEHUSL:

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

HaBBIKU!

- BBICOKUH YpOBeHb c(hOPMHUPOBAHHOCTH 3asiBIICHHBIX B paboyei mporpamme
KOMIICTCHITU;

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

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

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

- 0e3yInpeyHo BiIaJeeT MHCTPYMEHTapUEeM YUeOHOH TUCIUIIMHEI, YMEHUE €T0
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSX, BBICOKUI YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHU

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 OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSX, KOHIETIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

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

- BJIaJICET MUHCTPYMEHTAPHUEM 10 JUCLUILIMHE, YMEHHE €r0 HCII0Ib30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

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

- CpeIHUN ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

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

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

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

YMEHUSA:

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

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

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCliaTh CTAHAAPTHBIC 3ala4r
HAaBbIKH:

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

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

- UCIIBITBIBACT 3aTPYAHCHUS IPU 000CHOBaHNU AJIrOpUTMa BBIITOJIHCHU A SaI[aHI/If/'I

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:
- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

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

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIbHON PadOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He00X0IMMBbI€ Ul OLIEHKU 3HAaHUI, YMEHHUI U HaBbIKOB U (WJIM) ONbITa TPO(EeCCUOHATBLHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
O nprMeHeHun MaTeMaTUYeCKUX METOIOB AJIs PELIEHUS 3a7ja4 CUCTEMHOIO aHaJIN3a
ITocTpoeHue u ucnoib30BaHUE OATAHCOBBIX MOJIENEH AJISl ONMCAHUS B3aUMOCBSA3EH B CIIOKHBIX

CHUCTEMaAxX

Monenu cucTeMHOM TUHAMUKHU U UX IPUMEHEHUE

[TpubnuxeHHble METOABI pemieHus T dhepeHInaTbHbIX YPAaBHEHUH U UX IPUMEHEHUE [T
peanu3anuy MojieNell CHCTEMHOM TMHAMUKU

ITocTpoenne Mozeneil CHCTEMHON TUHAMUKH, IPUMEPBI PELIEHHS C UX IIOMOIBIO PUKIAIHbIX

3aaad

MMuTanoHHble METOOBI IS MOZACIINPOBAHUSA ITOBECACHUA CUCTEM

Buas uMUTaIIMOHHOTO MOZACIINPOBAHUA

MarteMaTH4eCKHe OCHOBEI HMUTALIMOHHOTO MOACIIUPOBAHUA

O6pa60TKa PE3YIBbTATOB SMIIUPHUYCCKUX HCCIIeAOBaHUI ¢ MOMOIILIO METOJOB MaTeMaTHYECKOM

CTaTUCTHUKHU U

TEOPUU BEPOSATHOCTEN

MaremaTHueckue OCHOBBI (HOPMUPOBAHHSI BHIOOPOUHON COBOKYITHOCTH.

I'enepanys ciry4aiiHbIX YHCEIL.

Metox MonTe-Kap:o mi1st npuOaMKeHHOTO BBIYUCICHUSI HHTETPAJIOB, PEIICHHUS CUCTEM U




YpaBHEHHIA.

UucnoBble XapaKTEPUCTHKH BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHUs K OIICHKAM B MAaTEMAaTHYE€CKOM CTAaTUCTHUKE.

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

Hcnonb30BaHne HHCTPYMEHTAIBHBIX IPOIPAMMHBIX CPEJCTB JIJIS pEeLICHUs 33/1a4 MaTeMaTHYeCKOM
CTaTHCTHUKH.

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

[TocTpoenne Mozenn perpeccuu.

Onenka kayecTBa ypaBHEHHsI pETPECCHH, TPOBEPKA 3HAYUMOCTHU
YpaBHEHHUS.

[Iposepka npeanocsuiok MHK miist Mmoaenu napHoi IMHEHHON PErpeccuu AJisl ONpeIeICHUS
aJIeKBaTHOCTHU

MOJIETIH.

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

3aBHCHUMOCTEI B CTPOUTEIHCTBE

[Toctpoenne Monennt MHOTO(AaKTOPHOU perpeccuu Ui aHAIKM3a U MPOTHO3UPOBAHUS TTOBEICHUS

MpU3HAKa B 3aBUCUMOCTH OT U3MEHEHHS (aKTOPOB.

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

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

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

[TocTpoeHne MareMaTHUEeCKUX MOJIEICH sl PEIICHUsI MPUKIIATHBIX ONTUMHU3AIIMOHHBIX 3371a4 B
CHUCTEMHOM aHaJlu3e

3amaun TMHEHHOTO MPOrPaMMUPOBAHHUS B CTPOUTENILCTBE.
I'padmyeckuit meTon perieHus 3a1a4 JMHEHHOTO MPOTrPAMMUPOBAHHSL.
Ananu3 rpadu4ecKoro pemeHus Ha
YYBCTBUTEIBHOCTD.
CuMILIeKC-METO1 PEIIeHH 3a]]a4 IMHEWHOTO TPOrpaMMHUPOBAHUSL.
Hcnonbs3oBaHre HHCTPYMEHTAIBHBIX TPOTPAMMHBIX CPEACTB JJIsl PELICHUS 3a]1a4 JINHEUHOTO
MPOrPaMMHUPOBAHUS.
TpancnopTHas 3a7a4a U 3a71a4a 0 Ha3HAYEHUSX B
CTPOUTEIIBCTBE.
3a/1a4i MHOTOKPUTEPHUATLHON ONTUMU3AINH
MareMatuueckre METOIbl MOAAEPKKU MPUHITHUS pEeIIEHUN

7.4.2. IlpakTrueckue 3aaHus ISl IPOBEACHUS TPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
[Toctpoenue 6anancoBoii Mojenu JIeoHTheBa, MPOrHO3UPOBAHKE C TTOMOILIBIO TOCTPOSHHON MOJIENTH
AHanu3 ¥ NIPOrHO3 COCTOSIHUSI CUCTEMBI ¢ IOMOIIBIO MOJENN CUCTEMHON JUHAMMKH, IPOTHO3
9KOJIOTMYECKON CUTYalluH
MaremaTrnueckas 00paboTKa JaHHBIX, TOCTPOSHHUE MOJIETN PErPeCcCUH, aHAIN3 TOCTPOSHHOM
MOJIENH
AHanu3 ¥ NPOTrHO3UPOBAHUE COCTOSIHUSI CUCTEMBI HA OCHOBE BPEMEHHBIX PSI/I0B
HmuTanmoHHOe MOJIeIMpOBaHue (PU3MUYECKOT0 MIIM TEXHOJIOIMYECKOTo Ipoliecca
Pemienue 3a1aun onTUMHU3AIMU JJ1s1 TOBBIMICHUS 3((EKTUBHOCTH TEXHOJIOTHYECKOT0 Mpolecca
3amava NpUHATHS PELICHUN IS pelIeHus MpoOieMbl B TPodEeCCHOHATIBHOM 1eATEIbHOCTH
MHorokputepHraabHasi ONTUMU3AMS [T IPUHATHUS pelieHus B TPO(eCCHOHAIBHON AeATeNbHOCTH

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

7.5. MeToandeckre MaTepHabl, ONPeeIsIOUIe MPOLEeaAyphl OLlEeHUBAaHNs 3HAHUMN, yMEHUH, HABBIKOB U
(unM) ombITa NPOQPECCUOHANBHOM AEATETbHOCTH, XapaKTepU3YIOLIe dTarbl OPMUPOBAHUS KOMITETCHLIUH
IIpouenypa npoBeneHNs MPOMEXKYTOUHOM aTTeCTAllMU U TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH



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

IIponenypa onieHuBaHus (GOPMHUPOBAHUS KOMIIETCHIIUI MPU MPOBEJCHUN TEKYIIET0 KOHTPOJIS
MpUBecHa B 1. 7.2.

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

Onucanue nokasarenaci 1 KpUTEPUEB OLICHMBAHMUS KOMIIETEHIIMI HA Pa3IMYHbIX dTaax ux
(GopMHpOBaHUs, ONMCAHNE [IKAJ OLICHUBAHUS

Onenka «3a4reHo»

CHCTEMaTU3UPOBAHHBIE, TTIyOOKHE U MOJIHbIE 3HAHMSI I10 BCEM pa3/ieiaM JUCLMILIMHBL, 8 TAKKE 10
OCHOBHBIM BOITPOCaM, BBIXOIAIIUM

3a npeziesnsl yueOHOM porpaMMsl;

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

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

U IPAKTUYECKUX 3a7a4;

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

IIOJIHOE U INTyOOKO€ YCBOCHHE OCHOBHOM M JONOJHUTEIBHOM JIUTEpaTyphl, PEKOMEHIOBAaHHOM
paboueli mporpamMmoi

10 TUCUUIUINHE;

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

UCIOJIb3YSl HAyYHbIE JOCTUKEHMSI IPYTUX AUCLUILINH;

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

IPYIIIOBBIX 00CYKACHUSAX, BEICOKUH YPOBEHb KYJIbTYpPhI HCIIOJHEHHUS 3a1aHUH;

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

OneHka «He 3a4TEeHO»

(bparMeHTapHbIC 3HAHUS 110 TUCIUILIHHE;

OTKa3 OT OTBETA (BBINOJIHEHUS MMCbMEHHOU paboThl);

3HAHHE OTJIEbHBIX HCTOUHUKOB, PEKOMEHJOBaHHBIX paboyeil MporpaMMoil Mo AUCLHUILINHE;

HEYMEHUE UCITOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

HaJM4yue TpyobIX OIIUOOK;

HU3KHH YPOBEHb KYJIbTYPbI HCIIOJTHEHUS 3a/1aHUM;

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

[IIkana oueHnBaHUA

KonnyecTBo npaBUIIbHBIX

oTBeToB, % O1eHka

1o 55 «HE 3a4TCHO»

ot 55 o 100 «3aureHO»

7.6. Kputepun onieHuBanusi chopMHUpPOBAaHHOCTH KOMIIETEHIIUN MTPU MTPOBEICHUH POMEKYTOUHON
aTTecTaluuu

YpoBeHL OCBOCHHUS U OIIEHKA

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




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

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

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

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

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




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

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

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabpTaTtaM oOydeHus (3HaHUSI, YMEHUS, BIaJCHUE HAaBBIKAMU).

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

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

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

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




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIH agpec Ib6C
OcHoBHas JIuTEpPaTYpa
1 XKypasnesa T. 0., [Ipaktukym mo auciuminie « IMuTanmoHHOE http://www.iprbooksh
mojenupoBanuey», Capatos: By3oBckoe oOpa3oBanue, 2015 op.ru/27380.html
9 I'au6oBa T. B., CucTreMHBII aHaIM3 B TEXHUKE U TEXHOIOTUsAX, OpeHoypr: http://www.iprbooksh
Open6yprckuii rocyaapersennsiii yausepeurer, 96C ACB, 2016 op.ru/69943.html
Canmuna H. 10, }/IMI/ITaHI/IOHHOG MozenupoBanue, Tomck: TomMckuii http://www.iprbooksh
3 |rocymapcTBEeHHBIN YHHBEPCUTET CUCTEM YIPABICHUS M PaNO3JICKTPOHUKH,
op.ru/70012.html
Ons Konrent, 2015
ILI/ISISI/ITI[I/IIEOB& A. P., Kopnouckas U. b., (?6H1a51 TeOpHs CHCTEM 1 http://www.iprbooksh
4 | cucremHsli aHanu3, Camapa: [ToBOKCKUI rocyJapCTBEHHBIN YHUBEPCUTET
> op.ru/75394.html
TeJICKOMMYHUKanui u napopmaruku, 2017
AxmamueB O@. I'., 'unbdanos P. M., MaTeIl/IaTI/I‘{eCKOG MO,I[GJ'II:IpOBaHI/Ie " http://www.iprbooksh
5 |meronsl ontumu3zainuu, Kazans: Kazanckuit rocygapcTBeHHBIN apXUTEKTYPHO oD 1u/73309 html
-ctpoutenbHblil yHuBepcurer, 9bC ACB, 2017 P- '
UYepnsiera C. H., Jlenucenko B. B., Kopo6oga JI. 10\., I/IMI/ITaIlI/IOHHOCU http:// iprbooksh
6 [monenmupoBanme cucreM, Boponex: BopoHexckuii rocyapcTBeHHBIN
o op.ru/50630.html
YHUBEPCUTET MH)KEHEPHBIX TexHoJorui, 2016
[usscknii C. A., vaI/IH}ITI/Ie pemenuii, Camapa: ?aMapCKI/II/I http://www.iprbooksh
7 |rocynapCTBEHHBIH apXUTEKTypHO-CTpouTenbHbIN yHUBepcutet, D6C ACB, html
2015 0p.ru/49894.htm
CeKJ‘IeT(.)Ba H. H., TytEKOBa A.C,, CI/ICTeiVIHLH/I aHaJIU3 U MPUHSATHE pemeHI/IfI, http://www.iprbooksh
8 |Camapa: [ToBoMmKCKHII rOCYAapCTBEHHBINM YHUBEPCUTET TEIEKOMMYHUKAIIUNA 1
op.ru/75407.html
nHpopmartuku, 2017
Kopo6osa U. JI., Apremos I'. B., [Ipunstue pellenuii B cucTemax, http://www.iprbooksh
9 |ocHoBaHHBIX Ha 3HaHUAX, TamMO0B: TaMOOBCKHIA TOCYIapCTBEHHBIH oD 1u/64166.html
texHuueckuil yuusepcutet, 9bC ACB, 2012 P- '
®omun B. T'., I/IMVI/ITaI_II/IOHHoe MOJEIHPOBAHHE, Caparos: CapaToBcKuit http://www.iprbooksh
10 |rocynapcTBeHHbIH TexHu4Yeckuil yauBepcuteT uMenu F0.A. I'arapuna, ObC
op.ru/76483.html
ACB, 2015
JdonojHuTeIbHASA JUTEpaTypa
Z[I/ISBI/ITZ.[I/IHOBa A. P.,VI/ICCJIGI[OBaHI/Ie ONEpaLyi 1 METO/Ibl ONTUMH3ALAHY, http:/Awww.iprbooksh
1 [Camapa: [ToBoMmKCKHIA TOCYIapCTBEHHBIN YHUBEPCUTET TEICKOMMYHHUKAIIUN 1
op.ru/75377.html
nHpopmaruku, 2017
Haunensa T. 5., Teopus cucteM U cucTeMHbIi aHanu3, Mocksa: EBpasuiickuii | http://www.iprbooksh
2 .
OTKPBITHIA MHCTUTYT, 2011 0p.ru/10867.html
Kazanckas O. B., FOu C. I'., Anscosa O. K.., Mogenu u MCTE)I[LI http://www.iprbooksh
3 | ontummuzanmu. [Ipaktukym, HoBocubupck: HoBocubupckuit
L . op.ru/45397.html
roCy/IapCTBEHHBIN TEXHUYECKUI YHUBEpCUTET, 2012
banaranckuii U. A., [IpukiaaHoit cucreMHubii ananu3, HoBocuoupck: http://www.iprbooksh
4 s - .
HoBocuOupckwii rocyIapCTBEHHBIH TEXHUYECKUN YHUBEpcUTeT, 2013 op.ru/45429.html
IOnun B. C., Metonnueckue yka3aHus n KOHTpOJ'II).HBIe 3a7aHus 110 http://www.iprbooksh
1 |mucuunnune Teopus mpunsTHS pemieHuid, MockBa: MOCKOBCKHIA

TEXHUYECKUI YHUBEPCUTET CBSA3M U MH(popmaTuku, 2014

op.ru/61765.html




OO6yuaromuecst u3 yrciia nHBaMIOB U Jiui] ¢ OB3 o0ecnieunBaroTCs me4aTHBIMU U (WITH)
AJIEKTPOHHBIMU 00pa30BaTEeIbHBIMK pecypcamMu B popMax, afanTHPOBAHHBIX K OTPAHUICHHSIM HX

3JI0POBBSI.

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

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

OCHOBBI CUCTEMHOI'O aHAJIW3a U TEOPUU IPUHATUS PEIIEHUI

moodle.spbgasu.eu

elibrary.ru

elibrary.ru

Scilab

https://www.scilab.org/

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

Haumenosanue

DIIEKTPOHHBIN ajpec pecypca

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DnekTpoHHas 6udimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIeKTPOHHO-O0MOIMoTe Has cucTeMa uaarenscrsa "Jlane"

https://e.lanbook.com/

DJIeKTpOHHO-O0MOIMoTeuHas cucrema n3aarenbcrsa "FOPAUT"

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

DNIeKTpOHHO-O0MOIMoTeuHas cucreMa uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

Hayunas snexrponnas 6ubnuoteka eELIBRARY.RU

Hayunas s5ekTpoHHas
oubamnorexka eELIBRARY.RU

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

http://window.edu.ru

Poccuiickast rocygapcTBeHHasi OnOIHOTEKA

www.rsl.ru

Bcepoccuiickuii HHCTUTYT HAyYHOU U TEXHUYECKOM HH(MOpMaLIUU
(BUHUTHN)

www2.viniti.ru

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

www.spbgasu.ru

Tex.JIut.Py - Texuuyeckas qureparypa

http://www.tehlit.ru/

[lepuonnueckue nznanus CIIGIACY

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

Cnucok coopuukoB TpynoB u koHpepenunii B PUHI/eLIBRARY

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

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUM, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEIILHOTIO
npoliecca 1o AUCHUILIMHE, BKII0Yas IIepeueHb JIMIEH3MOHHOIO U CBOOOHO pPacpOCTPAHIEMOT0

MIPOTrPaMMHOTO 00eCTIeUeHUs

HaunmenoBauue

Crioco6 pacrpocTpaHeHUs
(JIMLIEH3MOHHOE WJIM CBOOOIHO
pacpocTpaHsIeMoe)

Gretl Bepcus 2019¢

CBOOOJTHO pacIpoCTPaAHIEMOES

Ramus Educational Bepcust 1.11

CBOOOJTHO pacIpoCTPaHIEMOES

DIALux EVO Bepcus 8.1

CBOOOTHO pacIpoCTpaHsIeMOe

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

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




HaunmenoBaHue y4eOHBIX ayIUTOPHIA U
MOMEIICHUH 151 CAaMOCTOSTENbHON paboTHI

OcHamieHHOCTh 000pPYJOBAHUEM U TEXHUUYECKUMHU
CpeaCcTBaMu O0y4YeHHUs

07. YueOHbIC ayTUTOPHUH JIJIsI TPOBEACHUS
JIEKI[MOHHBIX 3aHATHH

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

07. KoMmnibroTepHbIN Kj1acc

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

07. ITomereHus AJis CAaMOCTOSATEIHHON pabOThHI

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

I1O Microsoft Windows 10

07. Y4eOHble ayAUTOPUH IS TPOBEICHUS
NPaKTUYCCKHUX 3aHITUH, KyPCOBOTO
MPOEKTUPOBAHUS (BBITIOJHEHHS KypCOBBIX padboT),
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTeCTaINU

KoMIuiext MynbTuMeIniHOT0 000py10BaHU
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUO-CUCTEMA), TOCKA, KOMILIEKT
y4eOHOI MebenH, TOAKIIYEeHHE K KOMIBIOTEPHOU
cetu CIIOI'ACY, Beixon B HTEpHET

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