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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
dbopMupoBaHue y OyAYIINX MAaruCTPOB CIIOCOOHOCTH OCYIIECTBISATh KPUTHICCKHUIA aHAINA3 TPOOTIEMHBIX
CUTYaIlMil HA OCHOBE CHCTEMHOTO MTOAX0/a, BRIpadaThIBaTh CTPATETHIO JIEHCTBUMA
(dhopMHUpOBaHKHE CIIOCOOHOCTH K BBISBIICHHIO COCTABIISIIONTUX MPOOJIEMHOM CHUTYAIlUH M CBSI3CH MEXKIY

HHUMU,

OCBOEHHE METOJIOB KPUTHUYECKOrO aHalu3a IpU UCCIEIOBAHHHM CHUCTEM U BhIOOpa METOIOB aHAIIM3a,
aJIeKBaTHBIX MPOOJIEMHON CUTYAallUH;

MOJTy4YEHUE HABBIKOB pa3paboTKu U 000CHOBAHUE IIaHA IEHCTBUH MO PELICHUIO MPOOIEMHON CUTYAIIHH;

NOJy4eHHE 3HAHWKA O MPUMEHEHHIO CIOCO0OB OOOCHOBaHMS peUIeHUs (MHIYKUHWSA, NEAYKLUS, IO
aHaJIOTUX) POOJIEMHOM CUTYallUK U3YYE€HUE IPUHIIUIIOB TEOPUH CUCTEM;

OBJIa/ICHUE CITOCOOAMU KITACCU(DUKAIIIH CUCTEM;

pa3BUTHE HABBIKOB CHCTEMHOTO MOJICTUPOBAHUS;

MO3HAHUE CTIOCOOOB MPUHATHS PEIICHUN B CIIOKHBIX CUCTEMAaX.

2. IlepeyeHb IUIAHUPYEMBIX PpPe3yJbTATOB O00Y4YeHHMsI MO AUCHUIJIMHE (MOAYJI0), COOTHECEHHBIX ¢
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3yiabTaThl O0yYEHHS 10

KOMIIETEHIIUH MHMKATOpa JTOCTHKEHUS JUCLUILINHE, 00eCTIeYnBaIOIIUE TIOCTHKEHNE
KOMIIETEHIIH IUTaHUPYEMbIX pe3ynbraToB ocBoeHust OITOIT
YK-1 Croco6en|YK-1.1 OcymecTBisieT TOUCK|3HAET
OCYILLIECTBIATh KPUTUYECKHH [MH)OPMAIIMOHHBIX PECYpcOB (B[- MpUHLMIBI IOMCKA M  MaTeMaTH4eCKOi
aHaIu3 IpOoOJIEMHBIX[TOM 4HKcie B LUPPOBOH cperne),|00paboTKu aHHBIX,
CUTyauun Ha ocHoBe|cOop 1 00paboTKy MH(bOpPMALMK|- HPUHLUIBI TE€HEPaLUH Penpe3eHTaTUBHOM
CUCTEMHOT'O M10/1X0/1a,|0 MPOOIEMHOMN CUTYaIUU BbIOOPOYHON COBOKYITHOCTH;
BbIpabaThIBaTh  CTPATErHIO - TEOPETHYECKHUE OCHOBBI MaTeMaTHYeCKOH
NENCTBUN 00pabOTKHU TaHHBIX
ymeer
- OCYILLECTBIISTh T'€HEPALNIO PENpPe3CHTaTUBHON
BBIOOPKHU B COOTBETCTBHH C 33J[aHUEM;
- 000CHOBBIBaTh HEOOXOIUMBII 00BEM BHIOOPKHU
JUISL UCCIIEZIOBAHNS;
- TPOBOJUTH CTATUCTHUYECKYID 00pabOTKy
JAHHBIX ITPOBOAMMOTIO HUCCIIEI0BAHUS.
BJIaJieeT HABbIKAMH
- MaTreMaTMYeCKUMHM MeToJaMu 00paboTKU
JTAHHBIX
YK-1 Cnocoben|YK-1.2  TlpoBoguT  oOleHKY[3HaeT
OCYILIECTBIATh KPUTUYECKUM[MHDOpPMAIIMM O TMPOOJIIEMHOM |- TEOPETHYECKHE OCHOBBI TEOPUH IPOBEPKH
aHaJn3 MpOOJIEMHBIX|CUTyallUM  HAa  COOTBETCTBUE|CTATUCTHUECKUX FHIIOTE3;
CUTyalui Ha OCHOBe|TpeOOBaHMSIM OOBEKTUBHOCTU H|yMeeT
CHUCTEMHOTO M0JIX0/1a,| J0CTOBEPHOCTH - (hopMyIIHpPOBATh CTATUCTUYECKUE TUIIOTE3bI;
BbIpabaThIBaTh  CTPATETHIO - OCYWIECTBIISAITH  MPOLENYPY  HPOBEPKHU
NEUCTBUM CTAaTUCTUYECKUX TUIOTE3;

BJIajieeT HABbIKAMH
- TMpolenypaMu IPOBEPKH CTATUCTHYECKHUX
TUIIOTE3




YK-1 Crnocoben|YK-1.3 OcymecTBisieT|3HaeT
OCYILECTBIIATh KPUTHUECKUM |IEKOMITO3ULINIO poOJIEMHOM |- CIOCOOBI JEKOMITO3HMIIMM CHUCTEM (armapar
aHajm3 MPOOJIEMHBIX [CUTyaIlH KaK CUCTEMBI 3HAKOBBIX AUarpaMM M rpoyee);
CUTYyalHi Ha OCHOBE - MaTeMaTH4YeCKHe€  METOJbl  BBISBIICHUS
CHUCTEMHOTO MoJAX0/1a, 3aKOHOMEPHOCTEH  (DYHKIMOHHPOBAHUS |
BBIPa0ATHIBATh  CTPATETHIO pPa3BUTHS CUCTEM;
JIeUCTBUI - MAT€MaTUYECCKUE MOJICIIM OIMUCAHUS CUCTEM
U118  MX aHaiM3a M IPOTHO3UPOBAHUS
MOBEJICHUS, CTPATETMYECKOT0 TIJITAaHUPOBAHMUS;
yMeeT
- BBISBIATH CHCTEMOOOpasyromme (GakTopsl,
XapaKTepPU3YIOIUEe CTPOCHUE U TOBEJICHHUE
CHCTEMBI,
BJIajieeT HABBIKAMMU
- crmoco0aMM  BBISBJIICHHS  COCTaBJISIOIIMX
pOOJIEMHOM CUTYAIIUU U CBS3EH MEXKy HUMH C
MCII0JIb30BAaHUEM MaTEMaTHUYECKOIO arnapara:
0aJIaHCOBEIX MOJCIICH,
MOJIENIEHl CUCTEMHOM JUHAMUKH,
PErpeCCUOHHBIX MOJEIIEH
YK-1 CrnocobeHn|YK-1.4 Beusiiisier a1eMeHT(b1) U|3HAET
OCYIIECTBJIATh KPUTHYCCKUH [CBA3b(H), CO3JAIONINe|- OCHOBHBIE MATEMAaTHYCCKHUE MOACIH JJIs
aHaIU3 IPOOJIEMHBIX [[IPOOTIEMHYIO CUTYAITHIO BBISIBJICHUS DJIEMEHTOB M CBSI3€H B CHUCTeMax,
CUTYyalHi Ha OCHOBE CO3JAIOMIMX  MPOOJIEMHYIO  CHUTyaIllMl0 ¢
CHCTEMHOTO MoJX0/1a, MCII0JIb30BAHUEM MaTEMAaTHYECKOIO alapara:
BBIPa0aThIBATh  CTPATETHIO 0aJIaHCOBBIX MOJICIICH,
JIeicTBUI MOJICICH CUCTEMHOM JUHAMHUKHU,

PErpeCcCUOHHBIX MOJIETEH;
MaTeMaTH4YeCKHE OCHOBBI
MOJIEJTUPOBAHUS;

- OCHOBBI MaTE€MaTHYECKOTO MOJICTUPOBAHUS C
HCIIOJIb30BAaHUEM UMHUTALMOHHBIX MOJIETIEH;

HUMUTAIITMOHHOTI'O

ymeeT
- BBISIBIISITH DJIEMEHT(bI) U CBSI3b(H), CO3/IA0IINE
MpoOJIEMHYI0 ~ CHUTyallMl0O  C  ITOMOIIBIO

MMUTALMOHHOTO MOJIETTUPOBaHUS;
BJIaJieeT HABbIKAMH

- IpUeMaMy UIMUTAILIMOHHOT'O MOJIeIMPOBAHUS;
METOJAMH MAaTeMaTHUYECKOro aHalu3a JUls
UHTEPIPETALMM PE3YIbTATOB MMHUTALUOHHOIO
MO/JIEJIMPOBAHUSL.




YK-1 Crnocoben|YK-1.5 ®opmynupyer 3anauy
OCYIIECTBJISATh KPUTHICCKUH |(11) TUTST paspemeHus
aHaJIn3 MPOOJIEMHBIX [TPOOIEMHON CUTYalluu

CUTYyalHi Ha OCHOBE
CHCTEMHOTO MOJIX0/a,
BBIPa0ATHIBATh  CTPATETHIO
JIeHiCTBUM

3HaeT

OCHOBHBIC MATEMATUYCCKUE MOACIN A
OIIMCaHus CUCTEM,

- OCHOBHBIC MaTE€MaTH4ICCKUC METOAbI
OIITUMH3AIINU,

- OCHOBHBIC MaTEMaTHYCCKHUEC MOJCINU MMIPHUHATHA
peH_ICHI/Iﬁ n 9KCIICPTHOIO O CHUBAHUA
COCHApUEB pa3BUTHA,

- MareMaTu4€CKUE€ OCHOBBI HMHTAIITMOHHOI'O
MOACIINPOBAHUA CUCTCM,

ymeer
- (opmanuzoBbIBaTH yCIOBHE 3aJaud U
dbopmynupoBaTh eé MaTEMaTUYECKYIO
MIOCTaHOBKY;

- CTPOUTHh UMHUTAIIOHHYIO MOJICITb;

BJIa/IeeT HABBIKAMU
- cnoco0aMM MaTeMaTU4eCKOH (Gopmaau3anuu
YCJIOBUS PEAMETHOM 3a/1a4u;

- MOAXOJaMU K BBIOOPY WM IOCTPOEHUIO
MMHTAIIMOHHOW MOJICIIU CHCTEMBI

YK-1

Crnocoben|YK-1.6 OcyuecTBisieT

OCYIIECTBIIATh KPUTHUCCKHM [HaeHTHDUKAIMIO  331a4u(d) W
aHaIn3 IPOOJIEMHBIX [BBIOOD crioco0a ux (ee) pereHus

CI/ITyaI_II/Iﬁ Ha OCHOBC

CUCTEMHOTO moaxoza,
BBIPa0aThIBATh  CTPATETHIO
JIEUCTBUU

3HaeT
- CHOCOOBI MIACHTH(HKAIIMH MaTeMaTHYCCKON
3a/1a4u;

- crocoObl BBIOOpAa MAaTEMaTHYECKOIO0 METOoJa
peleHus;

ymeer
- OCYHICCTBJIATH I/II[CHTI/I(i)I/IKaIII/IIO
MaTeMaTU4eCKOW  3aJayd i peLIeHUsd
MIPUKJIIATHOW 33]1a4H;

- 00OCHOBBIBaTH BBIOOP MaTEMaTUYECKOIO
MCTOa pCIICHUS OJI HpHKHaHHOﬁ 3ada4u,

BJIa/leeT HABbIKAMU
- cmoco0aMH  pEIIeHUs  MaTeMaTUYeCKOu
3a1auu, (POpMaTU3YIOIIeH MPUKIAIHYIO 3a/1a4y,
C IIOMOIIBIO BBI6paHHI>IX MaTEMATHYCCKUX
METO/I0B

3. Yka3anue MecTa AUCUMILIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Jannass aucuuiuiiHa (MOAYNb) BKIIOYEHa B biok

«ducuunnuuel, monynu» b1.0.01 ocHoBHOI

npodeccuoHaibHONM oOpa3oBarensHOi nporpammbl 40.04.01 FOpucnpyaeHIus U OTHOCUTCS K 00s3aTebHOMN
9acTu y4eOHOro IJIaHa.
3HaHMe Kypca MaTEMaTHKHU B paMKax IporpaMMbl OakajgaBpuara

Ne Kon u HauMeHoBaHUe HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/1 JOCTH>KEHUS KOMIECTCHIINHN
. YK-2.1, VYK-2.2, VK-23, VK-24,
1 [IIpoexTHBIH MEHEIKMEHT

YK-2.5

4. O0beM JMCUMILIMHBI (MOAYJsI) B 3a4YeTHBIX €IMHHMLAX C YKA3aHMEM KOJUYECTBA AKaJeMHYeCKHX
4YacoB, BbIJEJEHHbIX HA KOHTAKTHYI pPatoTy 00y4amlmMxcsi ¢ mpenojaBarejieM (M0 BUAaM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyarmuxcs




Cemectp
W3 Hux yacsl Ha
Bun yueGHOI paboThI Beero MIPAKTHYECKYIO
Hacos IMOATOTOBKY 1
KonrakTHas padota 32 32
Jlexnmonnsie 3anstus (Jlek) 16 0 16
[Ipaktuueckue 3anarus (I1p) 16 0 16
MNuasi KOoHTaKTHAas1 paboTa, B TOM YHCJIe:
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPOoeKTy),
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (clavya 3a4era,
3adeTa ¢ OICHKOM; 3aIiuTa KypCOBOHW pabOThHI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas pab0Ta Ha aTTECTALlHIO B CECCHIO
(KOHCYNbTAIHS TIEPE]] IK3aMEHOM H cllaua
Yacbl HAa KOHTPOJIb 4 4
CamocrositenbHas padora (CP) 72 72
O0masi Tpy10eMKOCTb IUCHMILIUHBI (MOAYJISA)
yacpl:| 108 108
3aYeTHbIE eTHHHUIBI: 3 3
5. Coaep:xkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPMPOBAHHOE MO pas3jejaM (TeMaM) ¢ YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4eCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnyeckuii njaaH JUCHUIUIMHBI (MOYJIS)
KonrakTHas padora (1o y4eOHBIM
3aHATHUIM), Yac. Kon
o MHIMKATOP
a
Ne Paznenbl AUCIUTIIINHBI ‘E JleKiH 13 P Cp Beero, JOCTUKECHU
() qac.
O W3 HUX Ha W3 HUX Ha M3 HUX Ha A
TpaKTH- TpaKTH- MpaKkTH- KOMIICTCHIT
Bcero | weckyr | Bcero | uweckyro | Bcero | deckyro 505!
oJro- IoJro- moAro-
TOBKY TOBKY TOBKY
1. |1 pasmen. MaremaTnueckue
MOJIETN CUCTEM
YK-1.1,
OcHOBHBIE MOJIOKEHUS VK-1.2,
CUCTEMHOTO aHaJIN3a. VK-1.3,
1.1. 1] 8 5 12 25
Maremarnaeckue MOJIEH VK-1.4,
CUCTEM VK-1.6,
YK-1.5
2. |2 pa3gen. Merozsl
ONTHUMH3ALMH B YIIPABICHUHU
CHCTEMaMHU
YK-1.1,
Mertonant OINTHUMU3ALUH. VK-1.2,
[Ipumepsr MIOMCKA YK-1.3,
2.1. 1] 2 2 12 16
ONTUMAaJIbHBIX PEXRUMOB YK-1.4,
(YHKLIIMOHUPOBAHUS CUCTEM YK-1.5,
YK-1.6




VK-1.2,
NmuTaninoHHOE MOJIETMPOBAHUS VYK-1.3,
IIPOLIECCOB JUTS IIOUCKA YK-1.4,
22 ONTUMAJIBHBIX PEKUMOB PaOOTHI L2 2 16 20 VK-1.5,
CHUCTEMBEI YK-1.1,
VK-1.6
3. |3 paznen. Maremaruueckue
METO/IbI IPUHATHUS PEIICHHUI
VYK-1.1,
VK-1.2,
MHOTOKpUTEPUAIBHBIE METO/IBI VK-1.3
3.1. lonTumuBanuu s npuHsSTHS| 1 2 2 12 16 '
peleHuit YK-14,
VK-1.5,
YK-1.6
YK-1.1,
VK-1.2,
392 Maremarnueckue } METOIBI 1 2 3 10 15 VYK-1.3,
MIPUHATHS pELICHUI YK-1.4,
VK-1.5,
YK-1.6
VK-1.1,
VK-1.2,
33 WmuranmnonHoe Moz[eJII:IpOBaHI/Ie 1 2 10 12 VYK-1.3,
JUISI IPUHSITUS PEILICHUN YK-1.4,
VK-1.5,
YK-1.6
4. |4 paznen. KonTpoias
VK-1.1,
VK-1.2,
VK-1.3,
4.1. |3auer 1 4 VK-1.4.
VK-1.5,
YK-1.6

5.1. Jlexuun

Ne HaumenoBanue pasaciia

pasn 1 TeMbI J'IGKHI/II\/'I HaunmenoBanune u KpaTKO€ COACPIKAHUC J'IeKIIPIfI

OcHOBHBIE MOJOXKEHUSI CUCTEMHOTO aHAJIM3a U TEOPUH NMPUHATHS peIIeHUN
OCHOBHBIE MIOHATHUS CUCTEMHOT'O aHAJIN3a

OCHOBHBIE TTOJIOKEHUS
[Tpumeps! cucTeM B TEXHUKE U YKOHOMHUKE

CHUCTCMHOI'O aHaJInu3a.

1 M MatemaTuueckoe MOJEIUPOBAHHE MTPH U3YUCHUH CUCTEM
ATEMAaTHUYCCKUC o
BI/I}]BI MAaTEMATHYCCKHUX MOACJIIEN CUCTEM
MOJIETTH CUCTEM .
Hcnonb30BaHre TEOPUH MPUHATHS PEIICHUI B CHCTEMHOM aHAllM3e
banancoBeie Mozenu B cucteMHOM aHanu3e. [IpuMeHeHue OanaHCOBOIA
monenu JIeoHTheBa
HcTopus co3nanus 6alaHCOBBIX MOJIEINIEH.
OCHOBHEIE ToNosKers | | A0/IHIIa MEXKOTPACIIeBOro OanaHca u ee CTPYKTypa.
CHCTEMHOTo aHam3a. | OCHOBHBIC OalaHCOBBIC COOTHOLICHHSL.
1 .

TexHonornueckas Marpuia 1 €€ NIpOAYKTUBHOCTD.

Marpuua noJiHbIX 3aTpar.

Monens JIeonTreBa.

OcHOBHBIE TUIIBI 33/1a4, PEIIaeMbIX C IOMOIIbI0 Mojenu JIeoHTheBa.
banancoBrie Mmonenu B cucteMHOM aHanuse. [I[puMenenne 6anaHcoBOM

Marematnyeckue
MOJEIU CUCTEM




Mozenu JIeoOHTheBa [Tl pEIICHUS TPAKTUIECKHUX 3a]1ad.
Hcnonb30BaHne KOMIIBIOTEPHBIX TEXHOJIOTHN TPU MPUMEHEHUH B CHCTEMHOM
a”Haim3e 0aJIaHCOBBIX MOJEIIEH

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICIIH CHCTEM

Moenn CHCTEMHOM JUHAMHUKH

Hctopust co3ganust Mojesie CUCTEMHOM TUHAMUKH.

[TpuHIMIIBI CO3/1TaHKS MOAENIEN CUCTEMHON TMHAMUKHU

OCHOBHBIE 3JIEMEHTBI MOJICIN CHCTEMHOM TUHAMHUKH.

oOpaTHBIE CBSI3U B MOJICIISIX CHCTEMHOU JHHAMHUKHI

N3BecTHBIE MOAEIM CUCTEMHOW AMHAMUKU B Tpyaax dDoppecrepa: MOJEIb
MPEINPUATHS, MOAENIb TOPOAA, MOJIENIb PA3BUTHUS LUBUIN3ALINY.

Cucremsl auddepeHInaIbHbIX YPaBHEHHS IIEPBOTO MOPSIIKA ¢ HaYaIbHBIMH
YCIOBUSAMHM KaK OCHOBAa MAaTE€MAaTHYECKOIO MPEACTABICHUS MOJEIEH
CHCTEMHOU JWHAMUKH.

[Tepexon kK TUCKPETHOH popMe MOJIEITH.
[Iporno3upoBaHue ClEHApUEB Pa3BUTHUS
CHCTEMHOH TMHAMUKH.
CranuroHapHbIe(yCTaHOBUBILINECS ) COCTOSTHHS.
JluHeliHbIE W HEJIMHEMHBIE CHUCTEMBI, JIMHEApPU3alusi B OKPECTHOCTH
CTallMOHAPHOU TOYKH.

CUCTEMA OCHOBC Moz[eneﬁ

Bo3MokHOCTE,  HCClIenOBaHHMSA MOJCIEH CUCTEMHOM JUHAMHUKH Ha
YCTOMYUBOCTb.
Hcnonb30BaHME KOMIBIOTEPHBIX TEXHOJIOTMH Uil  TPOTHO3UPOBAHUSA

CIICHAPUEB DA3BUTHUS CUCTEM HA OCHOBE MOJENIEH CUCTEMHON TMHAMUKU.

OCHOBHBIC TTOJI0KEHHS
CHCTCMHOI'O aHaJInu3a.
MaremMaTuueckue
MOJCIN CUCTEM

[TocTpoeHue perpecCMOHHBIX MOAENEH JJi aHajdu3a U MPOrHO3UPOBAHUS B
CUCTEMHOM aHaJIN3e

[lonsiTHe perpeccuun

[TocTpoeHnue Mozenu perpecCuOHHON 3aBUCUMOCTH Ha OCHOBE BBIOOPOYHBIX
JAHHBIX

[TapHast 1 MHOX€ECTBEHHAs pErPECCUU

OmnpeneneHrue OLEHOK MapaMeTpPOB BBIOOPOYHOTO YpPAaBHEHMs JIMHEHHOMN
MIApHOM PErpeccuy ¢ MOMOIIBI0 METO/1a HAMMEHBIINX KBAJAPaTOB

OneHka KayecTBa MOCTPOCHHON MOJIENH JIMHEHHON apHOM perpeccuu
OueHka TECHOTHI JINHEWHOMU CBSI3U

[IpoBepka 3HAYMMOCTHM YpaBHEHHsI JIMHEHHOM MAapHOM pErpeccuu W
rapamMeTpoB YpaBHEHUS

TpeboBanus K CTaTUCTUYECKUM
COCTOSITENIBHOCTD, 3()(PEeKTUBHOCTE.
Teopema ['aycca-MapkoBa
[Ipeanoceuiku MeToAa HAMMEHBIINX KBAPAaTOB

Henuneintnas perpeccust. IlpueMm JMHeEapu3alMy HEJIMHEWMHBIX MOJEIIEH
OINPEJEICHHBIX TUIIOB JJIs YIIPOLICHUSA PACUETOB.

OT60p (hakTOPOB B MOJEIISIX MHOXKECTBEHHOM JIMHEHHOM perpeccun
ITocTpoeHHE PErpecCHOHHBIX MOAEIEH I aHajau3a U MPOrHO3UPOBAHUS B
CUCTEMHOM aHaJIN3e

KoMIploTepHBIE TEXHOJOTUU JUIsl NMTOCTPOCHMSI M aHalIM3a PErPECCHOHHBIX
MOJICICH

OIICHKaM: HECMCIICHHOCTD,

MeToapl ONTUMU3ALIH.
ITpumeps! moucka
ONTUMAJIbHBIX PEXUMOB
(GYHKIIMOHUPOBAHUS
CUCTEM

MaremMaTHuecKue MOJEIM  MOCTPOSHHs  KpuUTepueB  3(h(HEeKTHBHOCTH
¢GbyHKIIMOHUpOBaHUS cucTeM. Mertoasl ontumusanuu. [Ipumepsl mnoucka
ONTUMAIIBHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.

[Tponiecc BbIOOpa Kputepus >PGHEKTHBHOCTH B KOHTEKCTE OCHOBHOM €N
HCCIIEI0OBAaHUS CUCTEMBI

TpeboBanus k kpuTepHio 3PpPEeKTUBHOCTH

MaremaTHueckoe BblpakeHue kpurepus 3pPpeKkTuBHOCTH

[TocraHoBKa 1 aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONTHUMH3AI[MOHHBIX 33724




[Ipumepsl 3a1a4 TMHENHOTO M HEJIMHEMHOIO MPOrpaMMHUpPOBaHUs(MMEETCS B
BUIY  ONTHMHU3ALMM):33Ja4a 00  ONTUMAJIBHOW  NPOU3BOJCTBEHHOU
nmporpamMMe, TpaHCIOPTHAsA 33ajaya, 33j7ada O Ha3HAuCHHsX, 3ajada JIpoOHO
-JINHEHHOT0 IPOrpPaMMHUPOBAHMSA, 3ajJada YIpaBICHHS 3alacaMu IpU
JNETEPMUHUPOBAHHOM CIIPOCE.

I'papuueckuii Meron pemieHus 3a7ad JIMHEHMHOTO NpOrpaMMHPOBAHUA.
AJITOpUTM CHMILIEKC-METO/A.

KomnerorepHas peanuszanus peleHus 3a1a4u JMHENHOT O
IIPOrpaMMUPOBAHHUS U

aHaJIN3 IOIYYEHHOIO PELICHUS.

Metonpl pemeHue 3anad HEIMHEWHOIO NMPOrpaMMHMpPOBAHUS B CUCTEMHOM
aHajmse.

Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJOIMM Ul IOMCKA ONTHMMAJIbHBIX
PESKUMOB (DYHKITHOHUPOBAHUS CHCTEM.

Nmurtannonnoe
MOJIETTUPOBAHUS
MIPOIIECCOB JIJIsl TIOMCKA
ONTUMAJILHBIX PEKUMOB
paboThI CUCTEMBI

MaremaTuyecKkue OCHOBbI UMUTAlMOHHOT'O MOJICJIMPOBAHUS CUCTEM

CyTh UMHUTAaLlMOHHOTO MOJIETMPOBAHUSI.

Merton Monte-Kapino.

Teopust O1IEHOK.

[IporpammHOe oOecnieueHe UMUTAIIMOHHOTO MOJICTTMPOBAHUSI.

ANTOpUTMBI F€HEepaluu CIIy4YalHbIX YUCEN.

'enepupoBanne ciy4alHbBIX BEJIMYHMH, MMEIOIMIMX 3aJaHHBIA  3aKOH
pacrpeneneHus.

HaxoxaeHne ONTUMAaNBHBIX YCIOBHM (YHKIIMOHHPOBAHHS CHUCTEMBI C
MIOMOIIbK0 UMUTALIHOHHOTO MOJIEIMPOBAHUSI.

Hecraunonapusie pexxumMbl pab0Thl UMUTAILIMOHHON MOJIENH

AHanu3 BBIXOAHBIX JaHHBIX W CPaBHEHHUE AJbTEPHATUBHBIX BapHaHTOB
pe3yJIbTaTOB UMHUTAIMOHHON MOJIEIU

AHanu3 4yBCTBUTEJIbHOCTU UMUTALIMOHHON MOJIEIN

Peanuzanuss *MUTALIMOHHOTO MOAEIUPOBAHUSA C MOMOIIBIO KOMITBIOTEPHBIX
TEXHOJIOTUI

[Ipumepsr pa3paOOTKM WMHUTALMOHHBIX MOJENEH Il pEIIeHHUS 3aaad
CUCTEMHOTO aHaJIN3a U MPUHATHUS PEIICHUI

Monens onpeneneHus NOTPEeOHOCTEM Tropoja B KOJIMYECTBE IOXKApHBIX
MalIuH

NmuTanMOHHOE MOJEIMPOBAHUE TEXHOJOTMYECKUX H  TPAHCIOPTHBIX
[IDOIIECCOR

MHorokpurepuragbHble
METObI ONITUMU3ALIUI
JUISL IPUHATHUS PEILICHAN

MHoOrokpuTepuagbHble METOAbI ONTUMHU3ALUY JJI IPUHATHS PELICHUI
ITocTanoBKa 3a1a4 MHOIOKPUTEPHUAIILHON ONTUMU3ALIUN.

[IpuMepsl 3amad  CHUCTEMHOIO aHalIMW3a, MPUBOJAIIME K  3aJadam
MHOT'OKPUTEPHUAIILHON ONITUMHU3ALIAH.

MeTtoasl MHOTOKPUTEPUAIBHON ONTUMH3ALUH.

IIpuMeHeHre MHOTOKPUTEPUAIBHBIX METOAO0B ONTUMHU3ALMMU Ul HPUHATHUSL
peleHuit

Hcnons30BaHre KOMIIBIOTEPHBIX TEXHOJOTHUH U pealu3allid METOOB
MHOT'OKPUTEPHUAIILHON ONITUMU3aLUN

Marematnueckue
METO/IbI TPUHATHUS
peneHuit

MareMaTrrnueckre METObl PUHSATHS PEIIEHUN

OO1m1ast XxapakTepUCTHKA MAaTEMAaTHYECKUX METOJIOB IPUHATHUS PEIICHUI
DKcrepTHbIE METOIbI U UX MMPUMEHEHHE MTPU NPUHATHH peIIeHUN
MaremaTnueckoe 0OOOCHOBAaHHE COTJIACOBAHHOCTH MHEHUH HKCIEpTOB,
MpPOBEpKAa  CTAaTUCTHUYECKHX  TUINOTE3 Ui  TMPOBEPKHM  3HAYUMOCTHU
KO3 pHIIMEHTa PAaHTOBOI KOPPEISIIUN

Meton ananuza uepapxuii-o0gacTb MPUMEHEHUSI B CUCTEMHOM aHallu3e MpU
NPUHATUM ~ pelIeHui,  omucaHue  OOIIero  aliropuTMa,  OLEHKa
COIIACOBAaHHOCTH ITOCTPOCHHON HEpapXuHu.

OneHka crieHapueB pa3BUTHUSA CUCTEMBI U IPUHATUHN PELIEHUH C




MIOMOLIBIO JAEPEBA PELIECHUM
KomnbproTepHble TEXHOJOTHM Il peaIM3ali MaTEeMaTUYECKUX METOA0B
IIPUHSATUS PELICHUMN.

5.2. [IpakTruyeckue 3aHsATUS

HaumenoBanue paznena

Ne .
qayy| ¥ TEMBI IPAKTHHEECKIX HaumenoBanue u cojiepkaHue NpakTUUECKUX 3aHATUI
P 3aHATHI
MaremaTnueckiue MeTonbl 00paObOTKM IAHHBIX, MPOBEPKA CTATUCTHUECKUX
TUIIOTE3
[IpumeHeHHe METOJOB MaTeMaTHYECKOM CTaTUCTHKM A 00paboTka
PE3yJIbTaTOB IKCIIEPUMEHTA UM HAOIIOJEHUM
OCHOBHbBIE TIOJIOKEHUS .
Hcnonb30BaHue KOMIIBIOTEPHBIX TEXHOJIOTUH JUIsl 00pabOTKH JaHHBIX.
CUCTEMHOI'O aHAJIN3a. .
1 [TocTpoenne HMIUPHUECKON (HYHKIIMU PACTIPEICTICHHS.
Maremaruueckue N
I'paduix sMmupryeckoit GyHKIUHN pacrpeieneHusl.
MOJIEJIN CUCTEM
OmnpezneneHne YUCIOBBIX XapaKTEPUCTUK BEIOOPKU
ITpoBepKka CTATUCTUYECKUX TUIIOTE3 O 33JaHHOM BUJC PACIPEICIICHUS.
JlucniepCuOHHBIN aHaIM3.
Penienne npakTH4ecKux 3aad.
banancoas Mozenb JIeoHThEBA U €€ IPUMEHEHNE B CUCTEMHOM aHaJIn3e
Ananu3 Tabauibl MEXOTPAcIeBOro OanaHca
OcuHoBHble nonoxkenus |[loctpoenne ™oxenu JleoHTheBa HAa  OCHOBE 3aJaHHOM  TaOJUIIBI
1 CHCTEMHOTO aHaJIi3a. [MEKOTPACIEBOro OanaHca
Marematuueckue OneHka NpogyKTUBHOCTH TEXHOJIOTUYECKON MAaTPUILIbI
MOJIEIH CUCTEM Penienne TUIIOBBIX 3a7a4 CTPATETMYECKOTO INIAHUPOBAHUS
Hcnonp30BaHWE KOMIIBIOTEPHBIX TEXHOJOTHMH MpH pELIEHUH 3a]ad
CHCTEMHOI'0 aHaJlu3a C IpUMEHEeHHeM OanaHcoBoi Moaenu JIeonTeeBa
[TocTpoenune u aHaIn3 MOJENEH CUCTEMHON JUHAMHUKH
[TocTpoeHune u aHanmu3 MOAEIEH CHCTEMHON TUHAMUKU
Hcnonp3oBanne Meroma OJiliepa MpuU pead3alliu MOJElel CHUCTEeMHOU
OcCHOBHBIE TIOJIOKEHUS [IMHAMUKU
1 cucTeMHOro aHanmsa. |[loMck cTanlMoOHapHBIX COCTOSTHUI
Maremaruueckue [TocTpoeHne creHapueB pPa3sBUTUS HCCIEAYEMBIX CHUCTEM C IIOMOIIBIO
MOJIEIH CUCTEM MoJieIe CHCTEMHON JTUHAMHUKHU
[TpumeHeHne mMojaenel CUCTEMHOM TMHAMHUKHU NIl PELICHUE MPAaKTHYECKUX
3a7a4 B CBOEM MpeIMETHOM 00JacTH HCIOJB30BaHUEM KOMITbIOTEPHBIX
TEXHOJIOTHM.
[TocTpoeHne perpeccuoHHBIX MOJEJEH Ui aHajlu3a U MPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJIn3e
ITocTpoeHne monenu MapHOM JIMHEWHOM pEerpeccuy, IpoBepKa 3HAYUMOCTH
OcCHOBHBIE TIOJIOKEHUS
YPaBHEHHUS U TapaMeTPOB yPaBHEHUS
CUCTEMHOI'0 aHaJIN3a.
1 IIpoBepka ocHOBHBIX npeanocsuiok MHK
Marematnueckue .
Hcnonp30BaHnEe IOCTPOEHHOM MOJEN /ISl aHAJIN3A CUCTEMBI.
MOJIETHN CUCTEM o o
[TocTpoeHre HEMUHEWHBIX MOJIETEH.
Br16op myuieit Mmoseny.
[TporHo3upoBaHue Ha OCHOBE BHIOpAHHOW MOJIEIH.
Marematuueckue MOJIEIN MOCTPOEHUsI KpUTepueB 3PPEeKTUBHOCTH CUCTEM.
Metonel  ontumuszanuu. Ilpumeppl MOKMCKa ONTUMAIBHBIX PEXKHUMOB
MeToael onTHMH3AUH. |(PYHKIMOHUPOBAHUS CUCTEM.
ITpumeps! moucka
2 | onTHMAaIbHBIX PeXUMOB [[TOCTpOCHHE MaTeMaTHYECKUX MOJeIel ISl ONpeeieHus ONTHMAIbHBIX

(bYHKIIMOHUPOBAHUS
CUCTEM

PCKUMOB pa6OTLI CUCTEM

Hcnons3oBanne KOMITBIOTCPHBIX TEXHOJIOTHI JJIs1 TIOMCKa OIITHMAaJIbHBIX
PCKUMOB (I)YHKL[I/IOHI/IPOBEIHI/I}I CUCTCM IIpU PCHICHHU NPAKTUYCCKHUX 3alday
CHCTCMHOI'O aHaJIM3a.




IIpuMepsl IMUTALIMOHHOTO MOJECIIMPOBAHUS

NmuramonHoe Peannzanusi mpuMepoB HMMHUTALMOHHOTO MOJCIHUPOBAHUSA C MOMOIIBIO
MOJEIUPOBAHUS MPOrPaMMHOTO O0eCTIeUeHUs
3 MIPOIIECCOB TSt MoKcka |Pelmenne npakTuyeckMx 3amady CUCTEMHOIO aHajau3a C IPUMEHEHHEM
ONTUMAJIbHBIX PSKUMOB [MMUTALMOHHLIX — MOJEIEH. Haxoxnenne  onTUManbHbIX  YCIOBUU
pabOThI CUCTEMBI (GYHKIIMOHUPOBAHUS CUCTEMBI C TTIOMOIIBIO UMUTAITMIOHHOTO MOJICIIMPOBAHUS.
MHOroKpuTepUaibHbIE METOIbl ONTUMU3ALMH JJIsI IPUHATHS PEILICHUI
Mmuorokputepuanbhbie |lIpakTHYECKOE MPUMEHEHUE METOJ0B MHOIOKPHUTEPUAILHBIE ONTUMM3ALUH
4 METO/IbI ONTHUMHU3AIMK  |UIA IPUHATUS PEIICHUN.
JUISL IPUHATHS perenuii |Pelienne  3a1a4 OPUHATHA PEUIEHUH C IOMOLIBI0 MHOTOKPUTEPHANLHBIX
METOJI0OB ONTUMH3AIMU C TPUMEHEHUEM KOMITbIOTEPHBIX TEXHOJIOTHIA
MaremaTuyeckue MEeTO/Ibl IPUHATHS PEIICHUN
MareMmaTudeckue N
Pemenue mpakTuyeckux 3aiad Ha NPUHATHE PELICHUH C HCIOJIb30BAHUEM
5 METO/Ibl IPUHSITHUS N
N MaTeMaTUYECKUX  METOAOB  NPUHATHS  PEIICHUH ¢  IPUMEHEHHUE
peICHIH KOMIBIOTEPHBIX TEXHOJIOTHIA.
NMuTalnoHHOE MOJIETMPOBAHKE JIJI IPUHATHS PEIICHHUI
[IpakTHueckas peaqm3ans OCOOCHHOCTEH NPHHATHS  pEIICHUH B
JAHAMUYECKH  CJOXHOM  cpeae ¢  IMPUMEHEHHEM  UMHUTALMOHHOTO
MOJIETTUPOBAHUE
HMMuTanmuoHHoe Pemenue npakTuyeckux 3ajay CUCTEMHOTO aHAJIN3a:
6 MOJICJIUPOBAHUE /111 |IPUHATHE PELIEHHWM Ha OCHOBE HMHUTALMOHHOIO  MOJEIMPOBAHUSA
MIPUHATHS PEIICHUN  |paclpOCTPaHEHHs] MHHOBALUI:
MPUHITHE PEUICHWH Ha OCHOBE HMHUTAIIMOHHOTO  MOJICJTMPOBAHUS
pacnpoCcTpaHeHUs 3arpsSI3HEHUM;
MPUHITHE PEUICHHWH Ha OCHOBE HMHUTAIlMOHHOTO  MOJIETMPOBAHUS

JeMorpa(uuecKux MpoIecCoB.

5.3. CamocrosiTenpHas paboTa 00y4aromuxcs
Ne | HaumeHnoBanue paznena o
ConeprxkaHne caMOCTOSITENLHON paboThI
pa3a| JOHUCIUIUIMHBI U TEMBI
OCHOBHBIE TIOJIOKEHHUSI CUCTEMHOTO aHAJIM3a U TCOPUU MPUHATUS PEIICHU,
MaTeMaTUYeCKue METOJbl 0O0paOOTKH TaHHBIX, MPOBEPKA CTATHCTUYECKUX
THUIOTES
N3yuyeHne OCHOBHBIX IOJOKEHUS CUCTEMHOIO aHAJIU3a U TEOPUU IPUHATHS
OCHOBHBIE TTOJIOKEHMUS Ny
pELICHH,
CHCTEMHOTI'0 aHaJIHu3a. .
1 CaMOCTOATENIBHOE PELICHUE TPAKTUYECKUX 3aJaHuN,
Marematnueckue o
MOJIENH CHCTEM CBSI3aHHBIE C MATEMATUYECKUMH METOJIaMU 00paOOTKH JaHHBIX U MTPOBEPKOMA
CTaTUCTUYECKUX TUIIOTE3, UCIOJb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOTUM IS
pELICHUS 3aJaHUI.
N3ydeHuii DOpPUMEHEHUM KIACTEPHOIO aHaiau3a i1  MHOTOMEpPHOM
TPYITUPOBKH.
banancoBeIe MOEIN B CHCTEMHOM aHaJIHN3e
OcHoBHbIE nIoNIokeHus |M3ydeHne npuMeHeHus: 6alaHCOBBIX MOJIENIEH B CHCTEMHOM aHAIIN3€
1 cucTeMHOro aHanu3a. |CaMOCTOSATENbHOE BBIMOJHEHUWE MPAKTUYECKUX 3aJaHUd C TPUMEHEHUEM
MaremaTuuyeckue KOMIBIOTEPHBIX TEXHOJIOTHIA.
MOJIEIIN CUCTEM N3ydyeHne OCHOBHBIX IPUHLMIIOB IOCTPOEHUS MOJEIN PACIIUPAOLIEHCS
ykoHOMUKHU Helimana
Moaenu cucTeMHON TUHAMHUKY B CUCTEMHOM aHaJIu3¢e
OCHOBHBIE ITOJIOKEHUS
1 CHUCTeMHOTO aHan3a. (M3ydeHue TeopeTHYecKoro Marepuaia

Marematuyeckue
MOJEIU CUCTEM

CaMOCTOSTEIIFHOE BBIIOJIHCHUE MPaKTUYCCKUX 3aJlaHuM ¢ MMPUMCHCHUCM
KOMITBIOTCPHBIX TEXHOJIOT Ui




I/IsyquHe HpI/IMCHeHI/IH MOI[GJIGI\/JI CUCTCMHOI'O aHaiu3a B pa:manHx
001acTIX 3HAHUH.

Mopenu cUCTEMHOM TMHAMUKH IIPU ONMCAaHUU (PU3NYECKUX TPOIIECCOB.
Mopenu CHCTEMHOW IWHAMHKHA B DJKOHOMHKE W JeMorpaduu, MOJeib
Camyanbcona-Xukca.

Bo3MoXHOCTH MaTeMaTHYECKUX MAaKeTOB U OHJIAWH Cpej Ui MOCTPOSHUsS 1
aHajau3a MOoJielIell CHCTEMHOMN TMHAMUKH.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaI13a.
MaremaTtudeckue
MOJIENIH CUCTEM

[TocTpoeHue perpecCHOHHBIX MOAENEH s aHallk3a W MPOTHO3UPOBAHHS B
CHCTEMHOM aHaJIM3e, IPOrHO3MPOBAaHKE HA OCHOBE BPEMEHHBIX PSIIOB
H3ydeHne TeOpeTHYECKOro MaTepuala

CaMOCTOSITEIbHOE BBITIOJIHEHHE TMPAKTUYCCKUX 3aJaHHi C TPUMCHEHHEM
KOMIIBFOTEPHBIX TEXHOJIOTHI

HSY‘IGHHG IMPOrHO3UpPOBaHMA HAa OCHOBC BPEMCHHBIX PAAOB ITYTECM BbIACICHUS
KOMIIOHEHTOB BPEMEHHOT'0 Psiia ¥ CHHTE3a MOJICIIU YPOBHSI BPEMEHHOTO psijia
[Toctpoenne moaenu Ko66a-/yrnaca.

MeToabI OIITHMU3ALINH.
[Ipumepsl oncka
ONTUMAJIBHBIX PEKUMOB

MareMaTHuecKiue MOJAETH TOCTPOCHUSI KpUTepueB 3(h(PEeKTUBHOCTH CUCTEM.
Meroasl  ontumm3anuu. [IpuMepbl TOMCKa ONTHMAJIBHBIX PEKUMOB
(YHKIIMOHUPOBAHUS CHCTEM.

I/IsyquI/Ie OCHOBHBIX THIIOB 3aJda4d OITHMH3AlMH, HUCIIOJIb3YCMbIX IJIA

(GYHKIMOHMPOBAHUS  |HOJYYCHHUS ONTUMAIBHBIX PSKUMOB (DYHKIIMOHHUPOBAHHUS CHCTEM.
CHCTEM BreimonHenne  3amaHuil Ui MOJIy4YEHUS ONTUMAJIBHBIX  PEKUMOB
(YHKITMOHHPOBAHMS ~ CHCTEM C  HCIOJb30BAaHUEM  KOMITHIOTEPHBIX
TEXHOJIOTHH.
NMuTaniioHHOE MOICTMPOBAHUE CUCTEM
NmMmuTanvoHHoe N3yuenune TeopeTuuecKux OCHOB UMHUTAIIMOHHOTO MOJICTTUPOBAHUS CUCTEM
MOJICIIUPOBAHUS BrinonHneHue 3agaHuil Mo peanu3alid MMUTAIMOHHOTO MOJICIUPOBAHUS C

MPOIIECCOB IS TOUCKA
ONTUMAJILHBIX PEKUMOB
paboThI CUCTEMBI

[IOMOUIBI0  MPOrPaMMHOI0  OO€ecIedYeHus,
yciaoBUH  (YHKIIMOHMPOBAHUS CHCTEMBI
MOJIETTUPOBAHUSI.

HaXOXJCHUEC OINTHMAJIbHBIX
C IIOMOIIBKO HMHUTALITMOHHOI'O

MHorokpurepuragbHble
METObI ONITUMU3ALIUI
JUISL IPUHATHUS PEILICHAN

MHOFOKpI/ITCpI/IaJ'IBHI)IG MCTOJbI OIITUMU3AIUN IJId TPUHATHUA peHICHI/Iﬁ
I/IsyquHe TECOPECTUICCKOTO MaTepualia 10 IMPUMCHCHHUIO
MHOT'OKPUTCPUATIBHBIX METOJOB OITUMH3ALUHA IOJId TMPUHATHUA pGHIGHI/II\/II,
CaMOCTOATCIIbHOC BBITIOJIHCHHUC 3a,I[aHI/II>’I Io ITPUMCHCHHIO
MHOT'OKPUTCPUATIbHBIX  MCTOAOB  IMPUHATHUA peHICHI/Iﬁ A pCUHICHUA
MPaKTUYCCKUX 3aaad CHUCTCMHOTI'O aHalIn3a C HCIIOJIb30BaAHUEM
KOMITBIOTCPHBIX TEXHOJIOTHH,

MaremMaTuueckue MCTOABI NTPUHATUA peI_HeHI/Iﬁ
H3y‘I€HI/I€ TCOPCTUYCCKOTO MarcpHraia Mmoo HNpUMCHCHUIO MAaTCMATHYCCKUX

Marematnueckue o
METOJIOB IPUHATHUS PELLICHUM.
METOAbI HpI/IHHTI/ISI
N CamocrosiTenpHas paboTa o KOMIIBIOTEPHOMY PEIICHHIO 3a/1a4 Ha TIPUHSITHE
eIICHUU o
p peleHnit ¢ WCIIOJIb30BAHUEM MATEMATUYECKUX METON0B IPUHATHUS
penieHui.
NmutanoHHOE MOETMPOBAHUE JJIs IPUHATHS pEIICHUN
N3ydyeHne TeopeTHUecKOro mMarepuaia 00 MCIOIb30BaHUM UMHUTAIIMOHHOTO
Nmurtanmmonsoe

MOZECIIMPOBAHUE IS
MIPUHATHUS PELICHUI

MOACIIMPOBAHUSA TJIA MIPUHATHA pemeHI/Iﬁ.
CaMocTrosTenbHas paGOTa 110 BBIIIOJIHCHHUIO 33I{aHHI>'I, CBA3aHHLIX C PCIICHUC
3aaa4 110 IMPUHATUIO peH_IeHI/Iﬁ C IPUMCHCHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHH.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

B 00Bbem camocToATeNnbHOM paboThI MO TUCIHUIIMHE BKIIOYAETCS CIeIyoIIee:

- U3yYEHHUE TEOPETHUUYECKUX BOIPOCOB MO BCEM TEMaM JIUCLMIUIMHBL

- IOArOTOBKA K IPAKTUYECKUM 3aHATHUSM;

- IOATOTOBKA JTOKJIAJIOB M COOOIICHMUIA;

- IOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IOJArOTOBKA K 3a4eTy.

3aJI0roM YCIIEHIHOTO OCBOSHHSI ATOM AMCIUILINHBI SABISETCA 00s3aTeIbHOE MOCEIICHNE JIEKIIMOHHBIX
MPAKTUYECKUX 3aHATUN, TaK Kak IPOIMYCK OJHOro (TeM Oosee, HECKOJbKUX) 3aHATUH MOKET OCIOKHUTH
OCBOCHME pa3zenoB Kypca. Ha nmpakTudecKkux 3aHATUAX MAaTepUall, U3JI0KEHHBIN Ha JIEKIMX, 3aKpeILIIeTCs IIPU
MOJATOTOBKE JOKJIA0B M COOOIICHHM, MTPEe3eHTAIIN, a TaK)KEe B paMKaX BBIIOJHEHUS MPAKTUYECKUX 3a/aHUH,
peleHHs] KeWCOB M TECTOB, pean3alliil TPYMNIOBBIX TPEHHHIOB, MPOOJIEMHBIX AMCKYCCHH M IPYrHX (Gopm,
npeaycMoTpeHubix PITJI.

[Tpuctynas K U3y4eHHUIO TUCIMILIMHBI, HEOOXOAUMO B MEPBYIO OUYEpeab O3HAKOMHTBHCS COZICPIKAHUEM
PIT/I, a Ttaxke METOOUYECKHMMH yKa3aHUSMHU IO OpPTraHU3allUd CaMOCTOSITENbHOM pabOThl M MOJITOTOBKH K
MIPAKTUYECKUM 3aHATHUSIM.

[Ipy moAroTOBKE K MPAKTHUYECKUM 3aHSATHSIM U B paMKaX CaMOCTOSTENbHOW pabOThl MO HU3YUEHUIO
JTUCHIUTUIAHBI 00y4JaromuMcsi He0OX0IMMO:

MOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JIEKUMOHHOM 3aHSITHUM MaTepHal U JONOJHUTH €ro C y4EeTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

IpU  CaMOCTOATEIbHOM  H3y4Y€HUU
pekomenoBanHbie B PIIJ] ncrounukuy;

MOJTOTOBUTHCS K IPOBEPOYHON paboTe, MPEeTyCMOTPEHHOI B KOHTPOJIbHBIX TOUKAX;

IIOATOTOBUTHCS K IPOMEKYTOYHON aTTECTALUU.

TCOpeTquCKOﬁ TCMBbI CAciIaTb KOHCIICKT, HCIIOJIB3YA

7. OneHOYHbIE MAaTepHAJbl sl MPOBEAEHUS TEKYIIEero KOHTPOJISA YCIEeBAEMOCTH W MPOMEXKYTOYHOMI
arTecTalMu 00y4aromMXCcs M0 JUCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIHMH ¢ yKa3aHUEM 1TaIoB UX (YOPMHUPOBAHMS B MPOIIECCE OCBOCHUS AUCIUITITUHBI

Konx n nammeHoBaHMe
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOil
/1 (Momyms) cpencTaa
KOMIIETEHIINHU
1 OcHoBHBIE TTOJIOKEHHST chucTeMHoro aHammza.| YK-1.1, YK-1.2, YK-1.3, VK- Tect
MaremaTndeckue MOJIETH CHCTEM 1.4, YK-1.6, YK-1.5 ec
, Mertonbl ontumuzanuu. I[Ipumepsl noucka VK-1.1, VK-1.2, VK-1.3, VK-
ONTUMATBHBIX PEKUMOB (YHKIIHOHUPOBAHUS 1.4, VK-1.5, VK-1.6 TECT
CHCTEM
5 NmutarnimonHoe MoOACIUPOBAHUS npoue6c:COB VK-1.2, VK-13, VK-1.4, VK-
JUIsl TIOUCKA ONTUMAJIBHBIX PEXUMOB paOOThI 1.5, VK-1.1, VK-1.6 TECT
CHUCTEMBI
4 Muorokpurepuanbubie MeToabl ontumuzanuu| YK-1.1, YK-1.2, YK-1.3, VK- Tect
JUIS] IPUHSTHUS PEIICHUN 1.4, YK-1.5, VK-1.6 cc
5 M .| YK-1.1, YK-1.2, YK-1.3, VK-
aTeMaTUYECKHE METO/IbI TPUHATHUS pELICHUN 1.4, VK-1.5, VK-1.6 TECT
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7.2. TunoBbIe KOHTPOJIHHBIC 3a/IAHHS WJIM MHBIE MAaTEPHANIBl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOMBIE
JUISL OTICHKH 3HAHUI, YMEHHUH U HABBIKOB | (MJIH) OMBITa MPO(EeCCHOHANBHON EATENbHOCTH, XapaKTePU3YIOIIHNX
aTanbl GOPMUPOBAHUS KOMIIETCHITHI B TTPOIIECCE OCBOCHUS JUCITUTIITHHBI
st mpoBepku chopMUPOBAHHOCTH MHANKATOpa HocTkeHus komnerenimn YK-1.1, YK-1.2, VK-




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

TunoBble KOHTPOJIbHBIC 3a1AHUS
3amaua 1
Haiitu nansble Ui 3aj7audl MO CBOEW MPEIMETHOM 00JIaCTH, OCYHIECTBUTh MX CHCTEMATHYECKYIO
00paboTKy, BBHIIOJHUTH MPOTHO3 HA OCHOBE IMOCTPOCHHONW MaTeMaTHYECKON MOJIeNn
3anaya 2
CdopmynupoBaTh MaTeMaTHUECKYIO  3a/ayy ONTUMHU3ALMU JUIsl TOBbIIEHUS dS()(PEeKTUBHOCTU
TEXHOJIOTUYECKOTO IpoIiecca B CBOCH MpeIMeTHOM 001acTu. PemuTh 3a1a4y ONTUMHU3ALUH, CAETAaTh BEIBOJIBI 00
ONTUMAJIBHOM pekruMe (HYHKIIMOHUPOBAHUS CUCTEMBI
Tect 1
. COBOKYMHOCTb B3aUMOCBSI3aHHBIX 3JIEMEHTOB, 00pa3yIOIUX 1EIO0CTHOCTD UJIH €IUHCTBO
. MOJIETh
. OpraHu3anus
. CUCTEMa
. COCTOSTHUE
. luHaM1uecKoe U3MEHEHUE CUCTEMBI BO BPEMEHU
. byHKIHS
. Iporpecc
. TIpo1Iecc
. (hakToOp
. HecBomuMoCTh CBOWCTB CUCTEMBI K CyMME CBOMCTB €€ KOMIIOHEHTOB
. BBEHTYaJIbHOCTh
. BMEP/HKEHTHOCTb
. BHTPOTIHS
. DKCTPATIOJISIIIHS
. [Ipouiecc HEMpPepbHIBHOTO pPa3BUTHSL CHCTEM BO BPEMEHU
. TNAJIEKTHKA
. Iporpecc
. IMHAMHKA
. GyHKIIMOHUPOBaHUE
5. CnocoOHOCTh CHCTEMBI 3aUMCTBOBATh HEOOXOAMMBIE pecypchl M3 BHEIIHEH cpeapl U
MIPOTUBOICUCTBOBATH TCHACHIIMH Pa3PYIICHUS
a. ajanTarus
0. HeraTuBHas SHTPONUS
B. TOMEOCTa3
T. SMEPKEHTHOCTh
6. LlenenanpaBieHHbI UTEPAIMOHHBIA MPOIECC MOMYyYEHHUS CEPUU CUCTEMHBIX A(P(PEKTOB C IEIbI0
ONTUMU3AINH TPUKIIATHON 1IeJIM B paMKaX 3a/IaHHBIX OTPaHHMYCHUIA
a. cUCTeMHBIH ekt
0. CTpYKTypHas ONITUMM3AIUS
B. DHTPOIHUSA
T. Iporpecc
7. CuctemMa MOXET JOCTUTHYTh TPeOyeMOro KOHEYHOTO COCTOSIHMS, HE 3aBHUCSIIETO OT BPEMEHH H
OTIPEICAIEMOTO HCKIIOYUTEIHFHO COOCTBEHHBIMH XapaKTEPUCTHUKAMHU CUCTEMBI TIPH Pa3IMYHBIX HadaJbHBIX
YCIOBUSIX U PA3IMYHBIMU MTyTAMHU
a. DKBU(PUHATHHOCTH
0. SMEPIKEHTHOCTh
B. DHTPOIHUSA
T. DBOJIFOIUS
8. Merononorust pemeHusi npoOjeM, OCHOBaHHAs HAa CTPYKTYpPU3aLUU CHCTEM M KOJMYECTBEHHOM
CpaBHEHUU aJbTEPHATUB
a. CUCTEMHBIN aHAJIN3
6. MoJIeIMpOBaHNE
B. IPOrHO3UPOBAaHUE
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r. Perpocniekuus

9. XapakrepucTuka, OTpaxkaroias Ka4ecTBo (3 (PpEeKTUBHOCT) CHCTEMBI WIIH 1IEJIEBYIO HAPABICHHOCTh
nporecca

a. DJIEMEHT

0. pe3yabTaT

B. TIPOIIECC

T. I0OKa3arTesb

MHOkecTBO 00BEKTOB BHE JAHHOTO 3JIEMEHTA (CHCTEMBI), KOTOPHIE OKA3bIBAIOT BIUSHUE HA JIEMCHT
(cucreMy) U caMH HaxXOJATCS O] BO3JCHCTBHEM STOTO 3JI€MEHTa (CHCTEMBI)

.a. THIoTe3a

6. mpobyiema

B. AJIbTEPHATHUBA

r. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYITHOCTH CITy4aiiHO OTOOpaHHBIX 0OBEKTOB HA3BIBACTCSI:

a) TEHEPaJIbHOW COBOKYMHOCTHIO; 0) BBIOOPOYHOM COBOKYITHOCTBIO;B) IMPOCTOH COBOKYITHOCTBIO; T)
MMOBTOPHOU COBOKYITHOCTHIO;]1) OECIIOBTOPHOM COBOKYITHOCTBIO.

2. Bce MbiciuMBbIe 00BEKTHI HEKOTOPOTO UCTOYHHKA HAOIOICHHIA

Ha3bIBAIOTCS:

a) TEHEepaJbHON COBOKYIHOCTBIO; 0) CIIy4allHBIM KOJUIGKTHBOM;B) COBOKYITHOCTBIO OOBEKTOB; T)
MHOXECTBOM OOBEKTOB.

3. Ecnu kaxaplii 0ObEKT reHepaabHOM COBOKYIITHOCTH MMEET OIMHAKOBYIO BEPOSITHOCTH IOMACTh B
BBIOOPKY, TO BEIOOpKA HA3bIBACTCS:

a) MpOCTOii; 0) MOBTOPHOM; B) OECIIOBTOPHOM;I') pEIIPE3CHTATUBHOM; /1) TCHEPAILHOM.

4. Beibopka — 370:

a) OTrpaHHYEHHOE YHCIO BHIOPAHHBIX CIy4yailHBIM OOpa3oM »AJIEMEHTOB;0) OrpPaHUYEHHOE YHUCIO
3JIEMEHTOB, BRIOPAaHHBIX HECITy4aiHO;B) OOJIbIIIAs COBOKYITHOCTH 3JIEMEHTOB, JJIsI KOTOPOU OIEHUBAIOTCS

XapaKTePUCTHKHU.

5. Yucno o0beKTOB, BHIOPAHHBIX U3 F€HEPaIbHON COBOKYITHOCTH, HA3bIBAOTCS:

a) 00beM BbIOOPKH; 0) HAOOPOM 3HAYEHHIA; B) COBOKYITHOCTBIO HAOIIOACHHMIA; T') UCXOHBIMU JAHHBIMHU.

6. BoiOopka, mpu KOTOpoW OTOOpaHHBI OOBEKT BO3BpALIAETCS B T'€HEPAIbHYIO COBOKYIHOCTD,
Ha3bIBAETCS:

a) MpocToii; 0) HIOBTOPHOM; B) OECIOBTOPHOM; T') pENPe3eHTaTUBHOM; 1) TeHepaIbHOM.

7. B smuke comepxkutest 100 kpacHbix, 300 3enensix, 200 cunux u 200 Genbix mapoB. U3 smmka
Hayaaudy u3BiekatoT 150 mapoB. O0beM BEIOOPKU COCTABJISIET ... IAPOB.

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

8. B smuke conepxkutcs 150 kpacHbIx, 250 3enenbix, 150 cuanx u 250 Genbix mapos. M3 smmka
Haynauy u3BnekatoT 150 mapoB. O6beM reHepaibHON COBOKYITHOCTH COCTABIISET ... IIAPOB.

a) 150; 6) 100; B) 200; 1) 800.

9. Kak Ha3bIBaeTCs YMCICHHOE 3HAYCHUE IPU3HAKA!

a) 00beMOM BBIOOpPKH; 0) reHepaTbHOM COBOKYITHOCTBIO; B) BAPUAHTOM; I') CPEAHUM 3HAUYEHUEM

10. KomuyectBo HaOMIOJACHMIA, TOMABIIMX B 3aJaHHBI WHTEpBaJl HMHTEPBAIBHON TaONHIIbI,

Ha3bIBACTCS:

a) 4aCTOTOM; 0) 4aCTOCTHIO; B) OTHOCUTENBHOMN YaCTOTOMH; T) HAKOIIIEHHOW YacTOTOM.

Kirou

12345678 910
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7.3. Cucrema OICHHBaHHS PE3yJIbTATOB OOy4YEHHUS IO JUCHUIUIMHE (MOJIYJIO) MPHU MPOBEIECHUU TEKYIIETO

KOHTPOJIA YCIICBACMOCTH

O1LieHKa «OTINYHO)
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieiaM
JTUCIUILIMHBL, @ TAKXKE 10 OCHOBHBIM BOIIPOCAM, BBIXOJISIINM 3a MPeAeIbl yueOHOU
IPOTPaMMBlI;

- TOUHOE HUCII0JIb30BaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKHU IPaMOTHOE U
JIOTHYECKH MPABUILHOE M3JI0)KEHUE OTBETA Ha BOIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEGHUE OCHOBHOM U JOTIOJHUTENBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHHUS:

- YMEET OPHUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HAyUHbIE TOCTHKEHUS APYTUX
JTUCLUTUTAH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboveil mporpaMme
KOMIICTEHIHII;

- BJIaJICeT HAaBBIKAMU CAMOCTOSITENIbHO U TBOPUYECKH PEIIATh CIOKHBIE MTPOOIIEMBI
HECTaH/IapTHBIC CUTYAIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOTUKHU BBITTOIHEHHS 3 JaHHIA;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUSA 33/1aY;

- 0e3ymnpevHo BIaieeT HMHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €r0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSIX, AKTUBHO YYaCTBYET B
TPYIIIOBBIX 00CYKICHHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUI

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTH3NPOBAHHBIE 3HAHUS 110 JUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATyphl, PEKOMEHI0BaHHOH paboyeit
POrpaMMoOil Mo AUCHUIUIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUYECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBHIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOPeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATHSIX, YHaCTHE B IPYMIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyIHEHUI BRIOUPACT CTAaHIAPTHYIO METOUKY BBINIOJIHEHUS 3a/1aHU;

- 000CHOBBIBAET XO/1 pPEIICHNUs 33134 0e3 3aTpyIHEHU




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BbIBOJIbI 0€3 CYIIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIIOBBIX 33]1a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBII YPOBEHb C(OPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OT/ICTBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX pab0Yei MporpaMMon 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBeHb C(POPMHUPOBAHHOCTH 3asiBIIEHHBIX B paboueil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
oOyyaromuxcs, HeoOXOAUMBIE JUIsl OLIEHKU 3HAaHWN, YMEHUI M HaBBIKOB U (WJIM) ONbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

O npuMeHeHUU MaTeMaTUYeCKUX METO/I0B JJIs PEeleHHs 3a7a4y CUCTEMHOI0 aHalln3a

[ToctpoeHne M HCIONB30BaHME OAJAaHCOBBIX MOJAEIEH I ONUCAHMS B3aMMOCBSI3€M B CIIOXKHBIX
cucTeMax

Mopenu cucCTeMHON JUHAMUKY U UX IPUMEHEHUE

[TpubmmxeHHbIe METO bl pelieHus Tu(PepeHInanbHbIX YpaBHEHUN U UX IPUMEHEHHE I peaan3alun
MOZEJIEH CUCTEMHON JUHAMUKHU

ITocTpoeHnne Mozenel CHCTEMHON TUHAMUKH, IPUMEPBI PELIEHUS ¢ UX MIOMOIIBIO MPUKIIAHBIX 33]1a4

MMuTaLIMOHHBIE METOIBI JI1 MOACIIUPOBAHUS ITIOBECHUS CUCTEM

Buibl *MUTalMOHHOTO MOJIETUPOBAHUS

MaremaTnueckre OCHOBBI UMUTALlHOHHOTO MOJEINPOBAHUS

OO0pa0oTka pe3yabTaTOB SMIUPUYECKUX MCCIEJOBAaHUI € IOMOIIBIO METOJ0B MaTeMaTHYECKOH
CTaTUCTUKU U

TEOPHUH BEPOATHOCTEN

MaremaTHuecKkue OCHOBBI (POPMUPOBAHUS BHIOOPOUHOM COBOKYITHOCTH.

I'enepanust cirydaiiHbIX YHCEIL.

Metox Monte-Kap:io it npuOarkeHHOTO BBIYMCICHUS HHTETPAIOB, PEIIEHUS CUCTEM U




YpaBHEHUU.

YucnoBble XapaKTEepUCTUKHA BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHMs K OIICHKaM B MAaTEMAaTHYECKOW CTaTHCTHKE.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O BUAC PACIPEIEICHUS CIIy4aiiHOW BEIWYMHBI B T€HEPaIbHOU
COBOKYITHOCTH.

Hcnonbs30BaHHEe MHCTPYMEHTANIBHBIX IPOTPAMMHBIX CPEACTB UL PELIEHHUs 3a1ad MaTeMaTU4eCKON
CTaTUCTUKH.

BrlLsiBieHHE CTATHCTUYECKHUX 3aBUCUMOCTEN MEXKAY MPU3HAKOM U (haKTOPaMHU.

ITocTpoeHne Moieny perpeccum.

OneHnka KauecTBa ypaBHEHMsI pETPECCUH, IPOBEPKA 3HAUUMOCTH YPaBHEHUS.

IIpoBepka npennocbiok MHK mist monmenu napHOW JIMHEHHOW perpeccud Jyisi ONpelesICHHs
aZICKBaTHOCTHU

MOJIETIH.

[TpuMeHeHne HEMUHEHHOM 0THO(PAKTOPHOM PETrPEeCCHH Ui TPUOIMKEHHOTO MUCAHUS IMITUPHUYECKUX

3aBUCHUMOCTEH B CTPOUTENBCTBE

[Toctpoerne Moaenu MHOTO(GaKTOPHON PEerpeccuu s aHaIu3a U MPOTHO3UPOBAHNUS TIOBEACHUS

IPU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

Pemenue 3a1aun o BAUSHUM (PAKTOPOB HA PE3YIBTAT C IOMOILIBIO PETPECCUOHHON MOJIEIH.

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IPOIPAMMHBIX CPEACTB U1 PELICHUS 3alad MaTeMaTU4eCKOU
CTaTUCTUKH

[TprMeHeHHe TUIIOBBIX 3a]1a4 TEOPUU ONITUMU3ALMU B IPOPECCUOHATBHON e TEITbHOCTH

IlocTpoeHrne MareMaTM4eCcKUX MOJAENEH Ul PEIICHHs] NPUKIAJHBIX ONTHMMHU3ALMOHHBIX 337a4 B
CHUCTEMHOM aHaJIu3e

3aauy JUHEHHOro POrpaMMHUPOBAHUS B CTPOUTENBCTBE.

I'padguueckuii MeTo[ pemieHus 3a1a4 JMHEHHOTO IPOrpaMMHUPOBAHMUSL.

Ananm3 rpadu4ecKoro pemeHns Ha YyBCTBUTEIBHOCTb.

CuMIuiekc-MeTo| peuieHys 3a1a4 JINHEHHOTO IPOrpaMMHUPOBaHMSL.

Hcnonp30BaHWe MHCTPYMEHTAJIBHBIX MPOTPAaMMHBIX CPEACTB ISl pEIIEeHUs 3aJad JMHEHHOro
IIPOrpaMMUPOBAHHS.

TpancnopTHas 3ajja4a U 3ajja4ya 0 Ha3HAYEHUSX B CTPOUTENIHCTBE.

3aa4 MHOTOKPUTEPHUATIbHONW ONITUMHU3ALNH

MaremaTrueckne MeTOo bl MOAIEPKKHU MPUHATHS pELIeHUH

7.4.2. IlpakTuueckue 3aJaHus 175 MPOBEACHUS TPOMEKYTOUHOM aTTecTallii 00yJaronInxcs
[TocTpoenue 6anancoBoi Mojenu JIeoHThEBa, MPOTrHO3UPOBAHUE C TIOMOIILIO TOCTPOCHHON MOJIENN
AHanu3 M TPOTHO3 COCTOSHUS CUCTEMBI C IIOMOILBIO MOJENM CHCTEMHOM JWHAMMKH, IPOTHO3
9KOJIOTUYECKON CUTYyalU
Matematuueckasi 00paboTka JaHHBIX, TOCTPOCHHUE MOJIEIH PETPECCHH, aHATH3 TTOCTPOSHHOM MOJeNnu
Ananus u MMPOTrHO3NUPOBAHUE COCTOAHUA CUCTEMBI HaA OCHOBE BPEMCHHEIX PAI0B
HmuTanimoHHOE MOJeMpOBaHe (PU3NYECKOTO HIIM TEXHOJIOTMYECKOro Ipoliecca
Pemenne 3aa4uy OIITUMU3AIIUHN TJIs1 IIOBBIIIICHU S 3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTHYCCKOTO IMponecca
3amava NpUHATHS PEIICHHU TS pEIICHUs TPOOIeMbl B MPOQEeCCUOHANIBHOMN IeATeIbHOCTH
MHoroxpurepualibHas ONTUMUA3ALMS ISl IPUHATHS pELIeHUs] B TPOPECCHOHAIBHOMN 1eATeIbHOCTH

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TipoeKTa) (MIPH HATUIUHN )
KypcoBast pabota (IpoeKkT) He MpeaycCMOTpeHa YIEOHBIM IIIAHOM.

7.5. Metoanueckue MaTepuabl, ONpeessonne MpoueIypbl OLIEeHUBaHNUs 3HaHUMN, YMEHHM, HABBIKOB U (MJIN)
OIbITa IPO(ECCUOHATBHOMN IEATETbHOCTH, XapaKTepU3YIOIIUeE dTanbl (POPMUPOBAHUS KOMITETEHIIUN
ITpouenypa npoBeneHus MPOMEKYTOUHOM aTTECTAllMU U TEKYILEro KOHTPOJIS yCIIEBAEMOCTH



pErIaMeHTHPYeTCs JIOKAIbHBIM HOPMATUBHBIM aKTOM, ONPEIEIIOINAM MOPAIOK OpraHU3alud U IPOBEICHUS
TEKYILETro KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYarOIuXCsl.

[Tponienypa oneHuBaHus (HOPMUPOBAHMS KOMIETEHUUI INpH MPOBEJEHUHM TEKYLIET0 KOHTPOJIS
IpUBEAcHa B 1. 7.2.

THUnOBBIE KOHTPOJIBHBIC 3alaHUS WIM UHBIE MaTEPHUAJIbI TEKYILETO KOHTPOJIS IPUBEIEHBI B I1. 7.3.

Onucanue nokazaTesned M KPUTEPUEB OLICHMBAHMS KOMIETEHIMM Ha pa3IM4HbIX JTalnax ux
(bopMHpOBaHHUs, ONTUCAHNE ILIKAJ OLIEHUBAHUS

Onenka «3auTeHo»

CHUCTEMaTU3UPOBaHHbIE, INTyOOKHE M IOJIHbIE 3HAHUSA IO BCEM pa3/ieiaM JIUCLMILIIMHBI, a TaKXKe I10
OCHOBHBIM BOIIPOCaM, BBIXOJISALIIM

3a Ipezesbl y4eOHOW IpOorpaMMBl;

TOYHOE MCI0JIb30BaHNE HAYYHOU TEPMUHOJIOTUH, CHCTEMAaTHUYECKH TPAMOTHOE U JIOTUYECKH [TPaBUIIBHOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

Oe3ynmpevyHoe BJIAJICHUE WHCTPYMEHTApUEM YyUYeOHOW JUCIMIUIMHBL, yMEeHHE ero 3((exTuBHO
UCIIOJIb30BaTh B IOCTAHOBKE HAyYHBIX

Y IIPaKTUYECKUX 3a/1aY;

BBIP@)KEHHAsl CIIOCOOHOCTh CaMOCTOATENBHO M TBOPYECKM pellaTh CIOXHbIE MpPOOIeMbl U
HECTaH/IapTHbIEC CUTYalUU;

HIOJIHOE U INIyOOKOe YCBOGHHE OCHOBHOM U JIONOJHHUTEIBHOHN JIUTEPaTyphl, PEKOMEHI0BaHHOH paboueit
IIpOrpaMMon

10 TUCUUIUINHE;

YMEHHME OpPUEHTUPOBATHCA B TEOPHSIX, KOHLEMUMSIX M HANpaBICHUSX AUCLUUIUIMHBI M J1aBaTh UM
KPUTHYECKYIO OLICHKY,

UCIIOJIb3YS HAYYHbIE JOCTHXKEHUS IPYTUX AUCLUIUIMH;

TBOpYECKas CaMOCTOsATE]IbHAas paboTa Ha MNPAKTUYECKUX/CEMHUHAPCKUX/Ia0OpaTOPHBIX 3aHATHSX,
aKTUBHOE y4acTue B

IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl HCIIOJIHEHUS 3a1aHUM;

BBICOKUH YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabovell mporpaMMe KOMITETCHIINH.

OneHka «He 3a4TCHO»

(dparMeHTapHbIe 3HaAHUS 110 AUCLHUIIINHE;

OTKa3 OT OTBeTa (BBIIOJIHEHUSI MMCbMEHHON paboThl);

3HaHME OT/IEIbHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX paboyell mporpaMMon 1o JUCLUILINHE;

HEYMEHHE UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIM4yue rpyobIX OUINOOK;

HU3KHUI YPOBEHB KYJIBTYPbI UCIIOJTHEHUS 3aJaHUM;

HU3KHUI ypoBeHb COPMHUPOBAHHOCTH 3asIBJICHHBIX B paboydeil mporpaMMe KOMIETEHIIHH.

[IIkana oLleHNBaHUS

KonnyecTBO npaBUIIBHBIX

oTBeTOB, % O1eHka

o 55 «HE 3aYTEHOY

ot 55 no 100 «3auteHO»

7.6. KpI/ITepI/II/I OLICHHWBAaHUA C(i)OpMPIpOBaHHOCTI/I KOMIIETEHIIUH IIpUu MPOBEACHNUN HpOMe)KYTOqHOﬁ aTTeCTalinuu

YDOBCHB OCBOCHUS M OLICHKA

Kprepun OneHka OneHka
«HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENBH | OLiEHKa «XOpPOIIO» O11eHKa «OTIUYHO)
OILICHUBAaHUS
HO» oy
«HE 3aUTEHO) «3aUTEHO)




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

chopMUpOBaHbI. 3HAHUS

apryMEHTUPOBaHHBIE,
BCECTOPOHHHUE. Y MEHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEUIHO TPUMEHSIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
XapakTep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpYyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIBHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsl aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOT0 HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS MPOTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLITHOKHU B IPOrpaMMHOTO -[0JIHO€ TIOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHUM,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHSATH CBA3b | pamMKax 00CyXkIaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U NIOCJIEI0BATENbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aJaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI OK3aMEHaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MIPABWJIBHO BBITTOTHUI
3aanus ouera MPaKTHUYECKOE MIPaKTUYECKOE IIPAKTUYECKOE 3a7jaHHe
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTJINYHBIEC YMEHUSI B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | ydeOHOrO MaTepuania.
[IpakTnueckue OIINOKHU B yMeHHus B pamKkax | Penraer mpenioxeHHbIe
3ajaHus He COJIep>)KaHUU OTBETa OCBOEHHOTO MPAKTHUYECKUE 3aJaHUs
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHIE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO 111 BBIOOpa METOMKHU
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/I1aHU.
OLIMOKH TIpH 3a/1aHHM. BBIIIOJTHEHHUS He nonyckaer omun6ox
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBL. 3azay. Hapylarouue pe3ynbTaThl
BIIa/ICHUE He moxeT o60ocHOBaTh HcnpiThiBaeT JIOTUKY pEIIeHUs] | BBIMOJIHEHUS 3a/laHuM.
HaBBIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBOJIbI 110 pelIeHus 3a1a4.
BBIBOJIOB. pe3yibTaTam
HcnbiTeiBaeT pelieHus 3a1a4u.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITTOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIMYHO»/«3a4TEHOY» BBICTABIISIETCS, €CIIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B MHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOPOIIO0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIU CpeHee apuMeTUIecKoe HaXOAUTCS B HHTEPBAIS
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEITHHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIU CpeHee apu(PMEeTHIECKOE HaXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHO-MeTOAMYeCKOE M MATEPHAJIBHO-TEXHNYECKOE o0ecreuyeHue TUCIUIIHHbI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

No
1/

ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
y4eOHO-METOIUYECKOU TUTepaTyphl

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec DbC

OcHoBHAasl JIUTEPATYpPA

CexuieroBa H. H., TyukoBa A. C., CUCTEeMHBI aHaIW3 U NPUHSATUE PEIICHUH,

http://www.iprbooksh

1 [Camapa: TToBomKCKHil TOCYIapCTBCHHBIH YHHUBEPCUTET TEICKOMMYHHKAIMN U 0p.ru/75407.html
nadopmartuku, 2017 ' '
Yepuseea C. H., Jenucenko B. B., KopobGosa JI. A., HMmurtanumonHoe http://www.iprbooksh

2 |MomenmupoBaHHWE CcHCTeM, BopoHex: BOpPOHEKCKHH  TrOCYAapCTBEHHBIH OF.) fu /50630 html
VHHUBEPCUTET WHKEHEPHBIX TEXHOJIOTHI, 2016 ' '
®omun B. TI'., Nmurtanumonnoe wmoxaenupoBanue, CapatoB: CapaTOBCKUH http://www.iprbooksh

3 |rocynapcTBeHHbIH TexHW4ecKuil yHuBepcuteT umeHu FO.A. Tarapuna, DBC OF.) (/76 4.83 html
ACB, 2015 ' '
AxmvamueB @. I'., ['mibdpano P. M., Maremarnueckoe MOIEIMPOBAHHUE U http://www.iprbooksh

4 |meronpl ontummsanuu, Kazanb: KasaHckuil rocyaapcTBEHHbBIH apXUTEKTYPHO OF') y /73?;09 html
-cTpouTenbHbii yHUBepcuTeT, DbC ACB, 2017 ' '
HussutaunoBa A. P., Kopnonckas U. b., OOmias Teopus CucTeM U CUCTEMHBIN http:/Avww.iprbooksh

S5 |aHamms, Camapa: [ToBomxkckuit roCy/1apCTBEHHbIN YHHUBEPCUTET OF') fu /753'9 4 html
TEJICKOMMYHUKAIMI 1 nHbopMaTuku, 2017 ' '
Kopob6ogsa U. JI., Apremos I'. B., [Ipunsitue pemiennii B cicreMax, OCHOBaHHBIX http://www.iprbooksh

6 |ma snammsax, TamboB: TaMOOBCKMH TIOCYNapCTBEHHBIM  TEXHUYECKUI OF.) /6 4i66 html
vausepcurer, D5C ACB. 2012 ' '

7 launboa T. B., CucreMmHbIli aHAIW3 B TEXHHKE W TexHojorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuit rocynapctBeHHbli yausepeuret, ObC ACB, 2016 op.ru/69943.html

8 XKypasnesa T. 0., Ilpaktukym 1o aumciuminde «Mmurtamumonnoe| http://www.iprbooksh
MmoterrpoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html

9 [Mussckwuii C. A., Ilpunstue pemennii, Camapa: Camapckuii rocyaapctBenHsiii| http://www.iprbooksh
apXHUTEKTYpHO-CTpOUTENbHbIH yHUBepcuteT, ObC ACB, 2015 0p.ru/49894.html
Canmmuua H. 1O., Wwmwuranmonnoe wmopaenupoBanue, Tomck: Tomckuit http://www.iprbooksh

10 |rocymapcTBEeHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PaIHO3IEKTPOHUKH, DIIb OF') fu /70612 html
Kontenr, 2015 ' '

JonoJHUTeIbHAS JIUTEpaTypa
HussutannoBa A. P., HccnenoBanue omnepauuii ¥ METOAbl ONTHUMH3ALUH, http:/Avww.iprbooksh

1 |Camapa: TToBOKCKHMIT TOCYIapCTBCHHBI YHHUBEPCUTET TEICKOMMYHHUKAIIUH | OF.) fu /75?;77 html
nadopmarturu, 2017 ' '
Kazanckas O. B., IOn C. I'., AnscoBa O. K., Monenu 1 MeTOoabl ONITHMH3AIIHH. http://www.iprbooksh

2 |lIpaktuxym, HoBocuGupck: HOBOCHOMPCKHIA TOCYIapCTBCHHBIN TEXHHYESCKHUI OF.) fu/ 45?;97 html
yHuBepeurer, 2012 ' '

3 Haunensu T. 5., Teopus cuctem u cucteMHbId aHamu3, Mocksa: EBpaswuiickuii| http://www.iprbooksh
OTKPBITHIA HHCTUTYT, 2011 0p.ru/10867.html

4 bamaranckuit WM. A., TlpukmagHoii cuctemHbli aHamu3, Hosocubupck:| http://www.iprbooksh
HoBocubupckuii rocyapcTBeHHbIN TeXHUYECKH yHuBepcutet, 2013 0p.ru/45429.html
IOaun B. C., Meroanueckue yka3aHus U KOHTPOJIbHBIE 3aIaHUS IO TUCIIUIUIMHE http://www.iprbooksh

1 |Teopus npunsitus pemenunii, MockBa: MOCKOBCKUI TEXHHUYECKUI YHUBEPCUTET ' :

cBsaA3u U nadopmatuku, 2014

op.ru/61765.html




OOyuarommecs U3 ynciaa nHBaU 0B 1 il ¢ OB3 o6ecnieunBaroTCst mevyaTHBIMU U (HIIH) DJIEKTPOHHBIMH
o0pa3zoBaTeNbHBIMU pecypcaMu B (pOpMax, aAanTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBBSI.

8.2. Tlepedyenp pecypcoB HMHGPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «MHTEepHET», HEOOXOTUMBIX ISt
OCBOCHMS JTUCITUTUTHHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «HTepHeT DIEeKTPOHHBIN ajipec pecypca
(OCHOBBI CHCTEMHOTO aHAJIN3a ¥ TSCOPHUH MPUHITHS PEIICHUI moodle.spbgasu.eu
elibrary.ru elibrary.ru
Scilab https://www.scilab.org/

8.3. [lepeuennb coBpeMeHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX ¥ MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue DIIeKTPOHHBIN ajpec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbubie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

https://www.spbgasu.ru/upload-
Criucok coopaukoB TpyaoB u kordpepenuuii B PUHL/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer

[Mepuoanyeckue uznanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

Tex.JIut.Py - TexHuueckas qureparypa http://www.tehlit.ru/

Enunblii  9neKTpoHHBIH pecypc  yueOHO-METOAUYECKON  JHUTepaTypbl

CLIGCACY www.spbgasu.ru

Bceepoccuiickuii  MHCTUTYT HAay4HOM M TEXHUYECKOW UH(pOpMaluu ‘e

(BUHUTH) www?2.viniti.ru

Poccuiickas rocyapcTBeHHasi OubanoTeka www.rsl.ru

@enepanbHblii  oOpa3oBarenbHbBI mopTan "EnuHoe OKHO JocTtyna K

" http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam

Hayunas SIICKTPOHHASI
Hayunas anexktponnas 6ubnuoreka eLIBRARY.RU submorexa eL IBRARY RU
DIeKTpOHHO-0MOIroTeuHas cucTeMa u3narenscraa ""IPRsmart" http://www.iprbookshop.ru/
DIeKTPOHHO-0MOIMoTeuHas cucteMa u3aateabctsa "IOPAWT" https://www.biblio-online.ru/
DJIEKTPOHHO0-O0MOIMOoTEeYHAs cucTeMa nu3arenscraa "Jlans" https://e.lanbook.com/
DnexTpoHHas 6udnunoreka Upouc 64 rl}g/)://ntb.spbgasu.ru/Irb|S64r_p
Cucrema nucrannuonnoro ooyuenus CIIoI'ACY Moodle https://moodle.spbgasu.ru/
HHTepHET-TpEHAXEPHI B chepe 0Opa3oBaHus http://www.i-exam. ru

8.4. HCpC‘-ICHB HH(bOpMaL[I/IOHHBIX TCXHOHOFHﬁ, HCIIOJIb3YCMBIX IIPpU OCYIICCTBIICHUU O6pa30BaTCJ'IBHOF0
mponecca 1Mo JUCHUINIMHE, BKIIIO4Yasd IMCPEUCHb JIMOCH3MOHHOTO H CBO60)IHO paciapocTpaHniaeMoro
nporpaMmMHOTIO obecneueHUs

Crioco6 pacrpocTpaHeHUs
Haumenosanue (JIMIIEH3MOHHOE WJIK  CBOOOJIHO
PACIPOCTPAHSIEMOE)
Gretl Bepcust 2019¢ CB00OOJIHO pacpOCTpaHsIeMOe
Ramus Educational Bepcus 1.11 CBO0OOJIHO pacpOCTpaHsIeMOe
DIALux EVO Bepcus 8.1 CB00OOJHO pacnpocTpaHsIeEMOe

8.5. MarepuanbHO-TEXHUUYECKOE 00€CTICUeHNE TUCIIUTUTAHBI
Caenenusi 00 OCHAIICHHOCTH Y4eOHBIX ayTUTOPUI U TIOMEIICHHI I CAMOCTOSITENIbHON pabOThI



HanmenoBanue y4eOHBIX ayAUTOPHUI U TOMEIICHUH
JUI CAMOCTOSITENIbHON pabOThI

OcHaImeHHOCTh 000PYJIOBAaHUEM U TEXHUYECKUMU
cpencTBamMu OOydeHHs

07. VYueOHBIE ayIUTOPHH
JICKIIMOHHBIX 3aHATUH

Ul TIPOBEICHUS

VYyeOnast ayautopusi Uil TIPOBEACHHUS  3aHSATHH
JEKIIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEIUUHOTO
00opyIoBaHUs (mepcoHaabHBII KOMIIBIOTED,
MYJbTUMEAUMHBIA TPOEKTOP, 3KPaH, ayJIn0-CUCTEMA),
JIOCKa,  DKpaH, KOMILJIEKT  y4eOHOH  meOenw,
nojakioueHne K kommelotepHoir cetu  CIIGIACY,
BBIXOJ1 B UHTEpHET

07. KoMIbroTepHbIN KJ1acc

Pa6oune mecta ¢ [1K (cTon KOMIBIOTEPHBIN, CHCTEMHBIN
OJIOK, MOHHUTOp, KJIaBUATypa, MBIIIb), CTOJ pPabOuMii,
noakatoueHue Kk kommbroTepHor cetu CIIOIACY,
BBIXOJI B Internet.

07. IlomemieHust Jyist CaMOCTOATEIbHON PadOThI

[TomerneHue A1 cCaMOCTOSATEILHON PaOOThI (YUUTATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
s g ¢ OB3  (cucremHBI  OJIOK, MOHHTOD,
KJIaBHAaTypa, MbIIIb) C MOJKIIOYEHHUEM K CETH
«utepHeT» U o0ecreyeHreM J0CTyMNa B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
1O Microsoft Windows 10

07. VYdeOHblE ayaUTOpUH MPOBEICHUS
MIPAKTUICCKUX 3aHATHH, KypCOBOTO
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYpPCOBBIX padoT),
TPYNIOBBIX M WHAWBHIYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTecTalluu

TS

Kommiekr MYJIBTUMEAUUHOTO 000py0BaHUS
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUME TUHBIN
IPOEKTOP, 3KpaH, ayJuo-cUcTeMa), JOCKa, KOMIUIEKT
yueOHOI Mebenu, MOAKIIOUEHNE K KOMIIBIOTEPHON CETH
CIIOI'ACY, Bbixon B IHTEpHET

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecrneunBaroTCs CIICHUAJIBHBIC YCIIOBUA AJIA ITOJIYUCHUA 06pa3OBaHI/IH B
COOTBECTCTBHH C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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