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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)
dbopmupoBaHKEe y OyIYIITUX MaruCTPOB CIIOCOOHOCTH OCYIIECTBIISATh KPUTHUCCKUN aHATTN3 TTPOOTIEMHBIX
CUTyalluii HA OCHOBE CHUCTEMHOTO 110/IX0/1a, BEIPAOaThIBATh CTPATETHIO IeHCTBUIMA
(dopMHpOBaHUE CIIOCOOHOCTH K BBISBJICHHIO COCTABIISIIOIIMX MPOOJIEMHON CHTyallUd U CBSI3€H Mexay

HHUMU;

OCBOCHHME METOJ0B KPUTHUYECKOIO aHalu3a IIPH UCCIENOBAHUM CHCTEM U BBIOOPA METONOB aHAJIN3A,
aJIeKBAaTHBIX MPOOJIEMHON CUTYallUH;

NOJIy4EeHHE HABBIKOB pa3padOTKK 1 000CHOBAHUE IUIaHa ASUCTBUI MO pEIICHUIO TPOOJIEMHOM CUTYalny;

NOJy4eHHEe 3HAaHMH IO NPUMEHEHHIO CIOCO00B OOOCHOBaHMS peLIeHUs (MHIYKLHUSA, AEAYKLUs, IO
aHAJIOTHH) POOJIEMHOM CUTYallMH U3Y4EHHE TPUHIIUIIOB TEOPUU CHCTEM;

OBJIa/IEHUE CIIOCOOAMU KITaCCU(DUKALIUHN CUCTEM;

pa3BUTHE HABBIKOB CUCTEMHOI'O MOJCIIMPOBAHNS;

MO3HAHUE CIIOCOOOB MPUHATHS PELLICHUN B CIIOKHBIX CUCTEMAX.

2. llepeyeHb IUIAHHPYEMBIX PpPe3yJbTATOB OOy4YeHHsI MO IAUCHUILIUHE (MOIYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona n HaumeHoBanue

Ko u nHaumeHnoBaunue

[Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110

KOMIIETEHINH MHAMKATOpA TOCTUKEHUS JUCLUIUIMHE, 00€CIIeUnBaIOIINe JOCTHKEHHE
KOMITETEHIINU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OIIOI]
VK-1 Cnocob6en|YK-1.1 OcyiecTBisieT TOUCK|3HAET
OCYIIECTBISTh KPUTUYECKHI |[MH()OPMAIIMOHHBIX pPECypcoB (B|- MpHHIMIBI TOMCKA W  MaTeMaTHYeCKOM
aHaJIn3 npoOJIEMHBIX [TOM yucie B 1UdpoBOi cpene),|00padOTKH TaHHBIX,
CUTyalui Ha ocHOBe|cOop 1 00paboTKy WHGOPMAIMH|IPUHIMIEI ~ TEHEPAllMH  PENpe3eHTATHBHON
CHCTEMHOI'0 [0JIX0/1,|0 MPOOJIEMHON CUTYalluu BbIOOPOYHOHN COBOKYITHOCTH;
BbIpa0aThIBATh  CTPATETHIO - TEOPETHYECKHE OCHOBBI MaTeMaTHYECKOU
JIEWCTBUI 00pabOTKH TaHHBIX
ymeeT
- OCYIIECTBIISITh F€HEPALINIO PENPE3EHTaTUBHON
BBIOOPKH B COOTBETCTBHUH C 3a[aHUEM;
- 000CHOBBIBaTh HEOOXOAUMBIN 00bEM BEIOOPKHU
JUTSL HCCIIEZIOBAHUS;
- TPOBOAUTH CTATUCTHYECKYIO 00pabOTKy
JAHHBIX IPOBOIMMOTO HCCIIEIOBAHUSI.
BJIajeeT HABbIKAMH
- MareMaTHYeCKUMH METOJaMH 00paboTKH
JAHHBIX
YK-1 Cnocoben|YK-1.2  IlpoBoauT  OIICHKY|3HAET
OCYIIECTBIIATh KPUTHUYECKHUI[MHQOpPMAIIM O  TPOOJIEMHOM |- TEOPETHYECKHE OCHOBBI TEOPUH MPOBEPKH
aHaJIN3 NpOOJEMHBIX [CUTyallM  HAa  COOTBETCTBHE|CTATHCTHYECKUX TUIIOTE3;
CUTYyauit Ha OCHOBE|TpeOOBaHUSAM OOBEKTHUBHOCTU H|ymMeeT
CHCTEMHOT0 M0/IX0/1,| JOCTOBEPHOCTH - GopMyIHPOBATH CTATUCTUYECKUE TUIIOTE3BI;
BBIpa0aThIBaTh  CTPATETHIO - OCYHIIECTBJIATH  TPOLEAYPY  IPOBEPKHU
necTBUi CTaTUCTHUYECKUX TUIOTES;

BJIaJie€T HABbIKAMHA
- nponeaypaMu  IIPOBEPKHU CTATUCTHYCCKUX
THUITOTE3




VK-1 Cmocoben|YK-1.3 OcyuiecTBisieT|3HaeT
OCYIIECTBISTh KPUTUIESCKUH | JCKOMITO3HITHIO npoOJIEeMHO# |- CIOCOOBI JAEKOMITIO3MIIMKA CHCTEM (ammapar
aHan3 MPOOJIEMHBIX [CUTyallMK KaK CUCTEMBbI 3HAKOBBIX JHarpamm M mpodee);
CUTYyaIui Ha OCHOBE - MaTeMaTW4YeCKUe  METOIbl  BBISIBICHUS
CHUCTEMHOT'O MOJIX0/1a, 3aKOHOMEPHOCTEHl  (DYHKUMOHHpPOBAHUS U
BEIPA0aTHIBATh  CTPATETHIO Pa3BHUTHUS CHCTEM;
NecTBUi - MareMaTH4eCKHe MOJIEIH OIMHUCAHHUS CHCTEM
JUIi  MX aHaiu3a W [POTHO3UPOBAHUSA
MOBE/ICHUs, CTPATETHYECKOr0 TUIAaHUPOBAHMUS,
yMmeer
- BBIBJATH CHUCTEMOOOpasyrolme (GaKTopsl,
XapaKTEepU3yIOLIUE CTPOCHUE U IIOBEJICHUE
CUCTEMBI;
BJIaJieeT HABBIKAMH
- cnocobaMM  BBISBIIGHHS  COCTaBJISIOIIMX
pOOJIEMHOM CUTYAIlUU U CBS3EH MEXKy HUMH C
UCII0JIb30BAaHUEM MaTEMATUYECKOTO anrmapara:
0anaHCOBBIX MOJIETICH,
MOJICICH CUCTEMHOM JUHAMHUKHU,
pEerpecCUOHHBIX MOJeNei
YK-1 Cnocob6en|YK-1.4 BrisBnser aneMeHT(bl) H|3HAET
OCYIIIECTBIISATh KPUTUICCKHI|CBS3b(H), CO3/Al0NIUe(- OCHOBHBIE MaTeMaTHYECKUE MOJENIU s
aHaIu3 POOJIEMHBIX [[IPOOIEMHYIO CUTYAIUIO BBISIBJICHUS DJIEMEHTOB U CBSI3ed B CHUCTEMaXx,
CUTYaIHi Ha OCHOBE CO3JAIOIIMX  NPOOJIEMHYIO  CUTyallUI0  C
CHUCTEMHOTO MOJIX0/1a, UCIOJb30BaHNEM MaTeMaTHYECKOIo anmapara:
BbIpa0aThIBATh  CTPATETHIO 0alaHCOBBIX MOJIETIEH,
JecTBU MoJIeIei CUCTEMHOM TUHAMHUKH,

PETPECCUOHHBIX MOJICIIEH;

- MaTEeMaTH4YECKHE OCHOBBI
MOJIETTUPOBAHMUS;

- OCHOBBI MaTEMAaTH4YECKOr0 MOJEIUPOBAHUS C
HUCIIOJBb30BaHUEM UMHUTAILIMOHHBIX MOI[CJ'ICI\/'I;

HUMHUTAIIMOHHOI'O

ymeeT
- BBISIBJISITD 3JIEMEHT(bI) U CBSI3b(H), CO3/Aa0IIINE
npoOJeMHYI0  CHUTyallMl0  C  I[OMOILBIO

MMHTALMOHHOIO MOJIETIUPOBAHMS;

BJIa/ieeT HABbIKAMH

- IpUEMaMU UMUTALIMOHHOTO MOJICIIMPOBAHNS;

- METOJaMH MAaTeMaTU4YeCKOro aHalu3a s
WHTEpIPETAlMN PE3YyNbTATOB MMHUTALMOHHOIO
MOZEIIUPOBAHUSA.




VK-1 Crnocoben
OCYLIECTBJIATH KPUTUYECKUI

VK-1.5 ®opmynupyer 3amady
(n) JUTS paspeleHus

3HaeT
OCHOBHBIC MAaTEMAaTHYCCKHUEC MOJACIN IJIA

aHaIMN3 IPOOJIEMHBIX [TPOOIEMHON CUTYyalluu OINUCAHUS CHCTEM;
CUTyalui Ha OCHOBE - OCHOBHBIE  MaT€MaTU4YECKHE  METOJbI
CHCTEMHOI'0 10JX0/1a, ONTUMU3ALNH;
BbIpabaThIBaTh  CTPATETHIO - OCHOBHbIE MaTEMAaTUUYECKNUE MOJIEJIN IPUHATHUS
JEeUCTBUI pelIeHHW W DKCIEPTHOTO  OLCHUBAHMS
CLICHApUEB Pa3BUTHS;
- MaTeMaTHYeCKUEe OCHOBbl HMMMTALMOHHOIO
MOJICJINPOBAHMS CCTEM;
ymeeT
- ($opMaTM30BBIBaTh YCIOBHE 3a7auydl U
dbopmynupoBaTh eé MaTeMaTHYECKYIO
IIOCTaHOBKY;
- CTPOUTh UMUTALMOHHYIO MOJIEIIb;
BJIaJleeT HABbIKAMHU
- crnoco0aMM MaTeMaTU4ecKol (popmanuzanuu
yCIIOBUS IPEAMETHOM 3a/1a4H;
- IOJAXOJaMU K BbIOOpY WJIHM THOCTPOCHHUIO
MMUTAIMOHHON MOJIETIN CUCTEMBbI
YK-1 Cnocoben|YK-1.6 OcyuecTBisieT|3HaeT
OCYIIECTBISTh KPUTUYCCKHI [UaeHTUDUKAMIO  3a71ad(u) H|- cnocoObl HIESHTH(PHUKANK MaTeMaTHYECKOH
aHaIn3 po0JIEMHBIX [BBIOOD crmocoba ux (ee) perieHus |3a1auu;
CUTyalui Ha OCHOBE - cnocoObl BpIOOpAa MAaTEMaTHYECKOIO0 METOJa
CHCTEMHOI'0 10JX0/1a, peLeHus;
BbIpa0aThIBATh  CTPATETHIO
EUCTBUI ymeeT
- OCYILIECTBIIATH UICHTU(PHUKALHIO
MaTeMaTUYeCcKOM  3ajaud g pelIeHUs
NPUKIIAJIHON 3a1a4H;
- 00OCHOBBIBaTb BBIOOpP MaTEMaTHYECKOIO

METOHa pCIICHUS IJIsA HpHKHaZ{HOﬁ 3aJa4u,

BJIa/IeeT HABBIKAMU
- cmocobamMHM  peuieHus  MaTeMaTH4ecKOu
3a/1a9M, (POpMATTH3YIONIEeH IPUKIIaJHYIO 33124y,
C TOMOIIbIO BBIOPAaHHBIX MAaTEMaTHYECKHX
METOJIOB

3. Yka3anue MecTa JUCIHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMBbl
Jannas aucuuruimHa (Moaynb) BkimrodeHa B biok «Jucuumnuuel, moaymu» b1.0.01 ocHoBHOI
npodeccruoHanbHON o0Opa3oBaTenbHON mporpammbl 21.04.02 3emieycTpoiicTBO M KaJacTpbl U OTHOCHTCS K
00s13aTeIbHON YacTH yueOHOro IJIaHa.
3HaHUE Kypca MaTeMaTHKHU B paMKax MporpaMMbl OakaiaBprara

Ne Kon n HauMeHoBaHME MHAMKATOpA
ITocnenyromue AUCIUIINHBI
n/n JIOCTHKEHUS! KOMIIETEHLIUN
1 [KamactpoBas orieHKa 0OBEKTOB HEIBHIKUMOCTH I1K-4.1, I[1K-4.2, T1K-4.3, T1K-4.4
2 |YmpaBneHue 3eMeNIbHBIMU pecypcaMu MK-3.1, TIK-3.2, TIK-33, TIK-3.4,
I1K-3.5, T1K-3.6, T1K-3.7, TIK-3.8
3 Undopmanmonnsie cucreMbl B 3emueyctpoutensHoi  u|[IK-1.5, TIK-2.4, TIK(LI)-1.1, ITK(LY)
KaJ1aCTPOBOM JICSATEILHOCTU -1.2, TIK(I))-1.3, TTK(1))-1.4




4 [InanupoBanme wu  opranm3amms 3emieyctpoutenbHbix  u|OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK
KaJIaCTPOBBIX PadOT -2.4, OIIK-2.5

VK-2.1, VYK-2.2, VK-2.3, VK-24,

5 |IIpoekTHBIN MEHEHKMEHT VK-2.5

4. O0beM IUCHUIIMHBI (MOAYJIAA) B 3a4eTHBIX €IUHHUIAX C YKA3aHHMEM KOJHYECTBA aKaJAeMHYEeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBareseM (10 BHAAM Y4eOHbBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
W3 Hux yacel Ha
Bun yuebnoii paboTs! Beero MIPAKTHYECKYIO
4acoB 1
TIOATOTOBKY
KoHTakTHas padora 32 32
Jlexnmonnsie 3anstus (Jlek) 16 0 16
[Ipaxtrueckue 3amsaTus (11p) 16 0 16
HNuas kouTakTHas padoTa, B TOM Yucie:
KOHCYJIBTAIIMX TI0 KyPCOBO# paboTte (TIPOeKTy),
KOHTpOJbHBIM paboTtam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3ayeTa ¢ OIICHKOM; 3allluTa KypPCOBOM pabOThI
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO
(xoHCYNBTAIUS TIepe]] SK3aMEHOM U cada SK3aMeHa)
Yacpl Ha KOHTPOJIb 4 4
CamocrositenbHas padora (CP) 72 72
O0umasi Tpy10eMKOCTb IUCHMILIMHBI (MOJYJISA)
yacpl:| 108 108
3a4eTHbIE eTHHHUIBI: 3 3

5. Coaep:xxanue IMCHUILIMHBI (MOAYJIsI), CTPYKTYPUPOBaHHOe MO pa3aejaM (TeMaM) ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTu4eckuii MjaaH TUCIUTLUIAHBI (MOIYIIS)

KonTakTtHas pabota (110 yueOHBIM
3aHATHAM), Yac. Kon
HHHKATOP
= a
3| nexuum I13 JIP Beero,
Ne Pa3pensl nUCHUNINHEL S CP JOOCTIDKEHU
[} gac. q
O W3 HUX Ha W3 HUX Ha M3 HUX Ha
MpaKTH- MpaKTH- TpaKTH- KOMIICTCHIT
Bcero | ueckyro | Bcero | ueckyro | Bcero | yeckyro 5051
Ioaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |l pa3men. MaTemaTuyeckue
MOJIEJIA CUCTEM
VYK-1.1,
OcHOBHBIE MMOJIOKEHUS VK-1.2,
CHCTEMHOTO aHaJm3a. VYK-1.3,
1.1 1] 8 5 12 25
Marematudeckne MOJIeH YK-1.4,
CUCTEM YK-1.6,
YK-1.5
2 |2 paznen. Meroast
ONTUMU3ALIUU B YIIPaBICHUU
CHUCTEMaMHU




YK-1.1,
Meroasl ONTUMU3ALINH. YK-1.2,
21, [Tpumepsl moncka oNTUMaTBHBIX 2 5 12 16 VYK-1.3,
pPeKUMOB  (DYHKIIMOHUPOBAHUS YK-1.4,
CUCTEM YK-1.5,
YK-1.6
YK-1.2,
NmuTannoHHOE MOJEIUPOBAHUS YK-1.3,
MIPOIIECCOB IS MIONCKa VYK-1.4,
2.2. 2 2 16 20
ONITUMAJIBHBIX PEKUMOB PaOOTHI YK-1.5,
CUCTEMBI YK-1.1,
YK-1.6
3. |3 pazzmen. Maremaruueckue
METO/bI IPUHATHUS PEIICHUI
MHorokputepuaibHble METObI
3.1. lonTumMuzaMK  JUIS  [PHHATHS 2 2 12 16
peneHni
VK-1.1,
YK-1.2,
Maremarudeckue METO/IbI YK-1.3,
3.2. . 2 3 10 15
MIPUHATUS pELICHUI VYK-1.4,
VYK-1.5,
YK-1.6
YK-1.1,
YK-1.2,
33 NmuTtaninoHHOEe MOJACIMpPOBaHUE 2 10 12 VYK-1.3,
JUISI IPUHSTHS PEILIEHUN YK-1.4,
YK-1.5,
YK-1.6
4. |4 paznen. Kontpomns
YK-1.1,
YK-1.2,
YK-1.3,
4.1. |3auer 4 VK-1.4
VK-1.5,
YK-1.6
5.1. JIexknun
Ne | HaumeHnoBanue paznena N
- HanmMeHoBaHMe U KpaTKOe COAEPKaHUE JTEKITUI
n/m Y T€MBI JIEKIU I
OCHOBHBIE TIOJIOKEHUSI CUCTEMHOTO aHAIN3a U TEOPUU TIPUHATHUS PEIICHUIN
OCHOBHBIE NOHATHUSI CACTEMHOTO aHaJIM3a
OCHOBHbBIE TIOJIOKEHUS
[Ipumeps! cucTeM B TEXHUKE U IKOHOMHKE
1 CUCTCMHOTO alaIM3a. |\ 1 reyvataeckoe MOJIEIUPOBAHUE MTPU U3YYEHUH CUCTEM
Maremaruueckue .
Buipl MaTeMaTrueckux Mojeliel CUCTEM
MOJICIIA CUCTEM .
Hcnonbs3oBanne T€OPUH NMPUHSITHS PELIEHUN B CHCTEMHOM aHaJIHN3e
bamancoBeie monmenu B cucteMHOM aHanm3e. [IpumeHeHue OanaHCcOBOMH
Mozenu JleonTreBa
OCHOBHBIE IOJIOKEHHS Hcropus co3ganus 6alaHCOBBIX MOJIEICH.
1 CHCTEMHOI'0 aHalIN3a. | Talnuia MeKoTpaciaeBoro 6ajgaHca v ee CTpyKTypa.
Maremaruyeckue OcHoBHBIE 0aTaHCOBBIE COOTHOIIICHHS.
MOZCJIN CHCTEM TexHomornueckass MaTpULa U €€ MPOLYKTUBHOCTD.
Marpuna noyHbIX 3aTpar.




Monens JIeoHThEBA.

OCHOBHBIC THUIIBI 3a1a4, pemaeMHx C ITIOMOIIIBO MOACIIN HGOHTBeBa.
bamancoBeie Monmenu B cucteMHOM aHanm3e. [IpumeneHue OamaHCOBOM
MOACIN HGOHTLeBa JUTA peLHeHI/ISI HpaKTI/I‘-ICCKI/IX 3a1a4.

Hcnonbs3oBanre KOMIBIOTEPHBIX TEXHOJIOTUN TTPH TPUMEHEHUH B CUCTEMHOM
aHamM3e 0aJIaHCOBBIX MOIEIIEH

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaIu3a.
MaremaTtudeckne
MOJIENIH CUCTEM

Monenu CUCTEMHON TUHAMUKU

Hcropus cozpanust MOeNIe CUCTEMHOM TMHAMUKM.

[IpuHUuMIBI cCO3aaHUs MOIETIEH CUCTEMHOMN TUHAMUKH

OCHOBHBIE 3JIEMEHTHI MOJIENTU CUCTEMHOMN TUHAMUKH.

oOpaTHbIE CBSI3U B MOJIEJISIX CUCTEMHON JTUHAMHUKU

N3BecTHBIE MOAENIM CUCTEMHOW JMHAMUKU B Tpyaax doppecrepa: MOIEIb
MPEANPUITHS, MOJIEIb TOPOJA, MOJIETIb PA3BUTHS LIMBUIN3ALIAH.

Cucremsl quddepeHInanbHbIX YpaBHEHUS MIEPBOTO MOPSAKA ¢ HAYaTbHBIMU
YCIOBUSIMM KaK OCHOBa MAT€MaTH4ECKOro IpEJCTaBICHUS MoJeei
CUCTEMHOMN JUHAMHUKHU.

[lepexon k qUCKpETHOMN popMe MOJEIH.
[IporHo3upoBaHue CUEHApPHEB Pa3BUTHUS
CUCTEMHOM JTUHAMUKH.
CranuoHapHblie(yCTaHOBUBILINUECS ) COCTOSIHHSL.
JIuneliHple W HEJIMHEWHBIE CHCTEMBI, JIMHEApU3alUs B OKPECTHOCTH
CTallMOHAPHOW TOYKH.

CHCTEMa OCHOBE MoJelel

Bo3moxkHOCTP  HMcclieoBaHUsT  MOJENEM  CUCTEMHOM  JAMHAMUKH — Ha
YCTOMYUBOCTb.
Hcnonbs30BaHre KOMIIBIOTEPHBIX TEXHOJOTMH Il  HPOrHO3UPOBAHMS

CIIEHAPHUEB PA3BUTHUS CUCTEM Ha OCHOBE MOJIEJIEN CUCTEMHON JIMHAMUKH.

OCHOBHBIE TTOJIOKEHUS
CHCTEMHOTO aHaIM3a.
Maremarudeckne
MOJIETU CUCTEM

ITocTpoeHHE pPErpecCHOHHBIX MOAENEH U aHaau3a U MPOrHO3UPOBAHUS B
CUCTEMHOM aHaJIN3e

ITonsTue perpeccun

[TocTpoeHue Mozenu perpecCuOHHON 3aBUCUMOCTH Ha OCHOBE BBIOOPOYHBIX
JaHHBIX

[TapHast 1 MHOKECTBEHHAsI PETPECCUn

OmnpeneneHre OLEHOK MapaMeTpOB BBIOOPOYHOTO YpPAaBHEHMs JIMHEHHOMN
MIapHOM PErpeccuy € MOMOIIBI0 METO/1a HAMMEHBIINX KBAJAPaTOB

Onenka kayecTBa NOCTPOEHHON MOJIENH JIMHEHHON TapHOM perpeccuu
OneHka TECHOTBI TMHEWHOH CBSI3U

IIpoBepka 3HAYUMOCTH YpaBHEHMsS JIMHEWHONM IIAPHOW pPETPECCUU U
IapaMeTpOB YPaBHEHUS

TpeboBanus K CTaTUCTUYECKUM
COCTOSITENIbHOCTb, 3()(HEKTUBHOCTB.
Teopema I'aycca-MapkoBa
[Ipeanoceuiky MeToa HAMMEHBIINX KBAPATOB

Henunelinaa perpeccus. Ilpuem imHeapu3zauuy HEJIMHEWHBIX MOJAEIEH
ONPEIEICHHBIX TUIIOB JJIS YIPOLIEHUS PACUETOB.

OT160p pakTOPOB B MOJIENAX MHOKECTBEHHOW JTMHEHHON perpeccun
[TocTpoeHne perpecCMOHHBIX MOJAENEN I aHajdu3a W MPOrHO3UPOBAHUS B
CHUCTEMHOM aHaJIn3e

KoMmnbroTepHbple TEXHOJOTHH JUIsl TTOCTPOCHHSI M aHAJIN3a PErpEeCCHOHHBIX
MOJIeIei

OIICHKaM: HCCMCIICHHOCTD,

MeToapl ONTUMH3ALIH.
ITpumeps! noucka
ONTUMAJIbHBIX PEXUMOB
(G YHKIIMOHUPOBAHUS
CUCTEM

Matematuueckue MOJETM  TOCTPOEHUsT  KpuTepueB d(PexkTUBHOCTU
(GyHKIMOHMPOBAaHUS cUCTeM. Metoapl onTuMu3anuu. I[Ipumepsl moucka
ONTUMAJIBHBIX PEXUMOB (PYHKIIMOHUPOBAHUS CUCTEM.

[Tpouiecc BbIOOpa Kputepus 3G(HEKTUBHOCTH B KOHTEKCTE OCHOBHOM IIenu
WCCTIEIOBAHUS CUCTEMBI




TpebGoBanust k kputeputo 3¢ (HEKTUBHOCTH

MaremMaTHueckoe BblpakeHue kpurepus 3pPpekTuBHOCTH

ITocTaHoBKa M aHAJIM3 OCHOBHBIX KOMIIOHEHTOB ONTHMH3AL[MOHHBIX 3aJa4
[Ipumepsl 3a1a4 TMHEHHOTO M HETMHEHHOIO IPOrpaMMHUPOBaHUsA(MMEETCS B
BUIY  ONTHMHU3aLMM):33Jaya 00  ONTHUMAJIbHOW  NPOU3BOACTBEHHOMH
nporpamMMe, TpaHCIOPTHAsA 33jJaya, 33jada O HazHAuCHHsX, 3ajada JIPoOHO
-JINHEHHOI0 IPOrpaMMHUPOBAHMS, 3ajJada YIpPaBICHHsS 3alacaMu IpU
JETEPMUHUPOBAHHOM CIIPOCE.

I'papuueckuii Meron pemieHus 3afad JIMHEHMHOTro NpOorpaMMHpPOBAHUA.
ANTOpUTM CUMIUIEKC-METOAA.

Kommnsrorepnas peanusanus peleHus 3a7a4u JIMHEHWHOT O
IIPOrpaMMUPOBAHHUS U

AHAJIN3 MTOJIYYEHHOT'O PELLICHHUS.

Metonpl pemieHue 3anad HEIMHEWHOIO NMPOrpaMMHMPOBAHUS B CUCTEMHOM
aHajmse.

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJOIMM Ul IOMCKA ONTHUMAJIbHBIX
PESKUMOB (DYHKIIHOHUPOBAHUS CHCTEM.

HNmurtanmmonnoe
MOJEIUPOBAHUS
MPOIECCOB JIJIs TOMCKA
ONTUMAJIBHBIX PEKUMOB
paboThI CUCTEMBI

MaremaTuueckrue OCHOBbI HMUTALlMOHHOI'O MOJIEIIMPOBAHUS CUCTEM

CyTb UMUTALIHOHHOT'O MOJIETUPOBAHUSI.

Meton Monte-Kapio.

Teopus oneHoK.

IIporpammHoOe oOecrieueHue UMUTALIMOHHOTO MOJIEIMPOBAHUS.

ANrOopuTMBI F€HEepaluy CIIy4alHbIX YUCENl.

I'enepupoBanue ciaydallHBIX BEJIWYMH, MMEIOIIMX 3aJaHHBIM  3aKOH
pacIpeneneHus.

HaxoxxaeHue onTUManbHBIX YCIOBUH (DYHKIIMOHUPOBAHHUS CHCTEMBI C
ITOMOIIBK0 UMUTALHOHHOTO MOJIEIIMPOBAHUS.

Hecranmonapssle peskuMbl pabOThl UMUTALMOHHOW MOJIENIN

AHanu3 BBIXOJHBIX JaHHBIX M CpPaBHEHUE AaJbTEPHATUBHBIX BAPUAHTOB
pE3yJIbTaTOB MMUTALIMOHHON MOJIENH

AHanu3 4yBCTBUTEIBHOCTH UMUTALIMOHHON MOJIEIN

Peanuzanus MMHTAMOHHOIO MOJEJIHMPOBAHMS C IOMOIIBIO KOMIIBIOTEPHBIX
TEXHOJIOTHI

[Tpumepbl pa3paOOTKM MMUTAIMOHHBIX MOJENEH JJIs pelIeHus 3anay
CUCTEMHOTI'O aHAJIM3a U IPUHATHUS PEILICHUI

Monens onpeneneHus NOTPEeOHOCTEM Tropoja B KOJIMYECTBE IOXKApHBIX
MalIiH

NMmuTanoHHOE MOJENMPOBAHME TEXHOJIOTMYECKUX M TPAHCIOPTHBIX
IIDOLIECCOB

MHorokpuTepuaibHbIe
METO/]Ibl ONTUMH3ALUU
JUTSL IPUHATHS peIIeHUH

MHOroKkpuTepuaIbHble METOAbI ONTUMHU3ALUY JJI IPUHATUS PELICHUI
ITocTanoBKa 3a1a4 MHOIOKPUTEPHUAIILHON ONTUMU3ALIUU.

IIpuMepsl 3amad  CHUCTEMHOIO aHalIW3a, MPUBOJAIIME K  3aJadam
MHOT'OKPUTEPUAIILHON ONITUMU3ALIAH.

MeTtoasl MHOTOKPUTEPUATBHON ONTUMH3ALUH.

IIpuMeHeHre MHOTOKPUTEPUAIBHBIX METOJO0B ONTUMU3ALMU UL IPUHATHUS
peleHuit

Hcnons30BaHre KOMIIBIOTEPHBIX TEXHOJIOTHH U peanu3alid METOOB
MHOTOKPUTEPHAIIEHON ONITUMHU3aLAN

Marematnueckue
METO/IbI IPUHATUS
peneHnit

MatemaTuuecknue METObl IPUHSATHSI pEIICHUN

OO61as XxapakTepuCcTUKa MaTEMaTHYECKIX METOJIOB MPUHATHUS PELICHUM
OKcnepTHBIE METOIBI U UX IPUMEHEHHE TP IPUHATHH PELICHUN
MaremaTnueckoe OOOCHOBAaHHE COIJIACOBAHHOCTH MHEHUH HKCIEpPTOB,
IIPOBEPKAa  CTaTUCTHUYECKMX  TUIOTE3 Ul TPOBEPKHM  3HAUYUMOCTHU
ko3¢ dULIEeHTa paHTOBOM KOppeLnn

Merton aHanu3a uepapxuii-o01acTh MPUMEHEHUS B CHCTEMHOM aHAJIN3e




OpU TOPUHATAW PpEIICHUH, ONHCcaHue OOIIero
COIIACOBAaHHOCTHU IOCTPOEHHOW HEPAPXUHU.

OueHKa CleHapueB pa3BUTHUS CUCTEMBI ITPU NPUHATHU PEIIEHUI C TOMOLIBIO
JIepeBa pelIeHU I

KoMmnbroTepHble TEXHOJOTHMU [JIsl peaju3alli MaTeMaTUYeCKHX METOJI0B

IIPUHATUS PELICHUM.

ajIropurMa, OLCHKa

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanne pasaciia

Ne .
/o | ¥ TEMBI MPaKTHHECKUX HaunmenoBanue u coaepkaHue NPakTUYECKUX 3aHATHI
3aHATUI
MaremaTiueckue MeToabl 00pabOTKM JaHHBIX, MPOBEPKAa CTATHCTUYECKUX
TUIIOTE3
[lpuMeHeHHEe METOJOB MAaTEMaTHYECKOM CTAaTUCTHKH s oOpaboTka
pe3yJIbTaTOB SKCIIEPUMEHTA UK HAOII0ICHUIA
OCHOBHBIE TIOJIOKEHUS o
Hcnonb30BaHne KOMIIBIOTEPHBIX TEXHOJIOTUH JUIst 00pabOTKH JaHHBIX.
CHUCTEMHOI'0 aHaJIu3a. .
1 [Toctpoenue sMnupuyecKoi PyHKIUU pacTipeeeHUs.
Marematuueckue o
['paduk smnupuueckoil pyHKINU pacrpeaeeHusl.
MOJIEIIN CUCTEM
Omnpenenenne YUCIOBBIX XapaKTEPUCTUK BBIOOPKU
IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O 33JaHHOM BHJIE PACTIPEIEICHUS.
JlucriepCHOHHBIN aHaATU3.
Pemienne npakTnyeckux 3amad.
banancoBas Mmozenb JIeoHThEBA U €€ MPUMEHEHNE B CHCTEMHOM aHAIN3e
AHanu3 TabIuIEl MEXKOTPACIEBOro Oananca
Ocuosusle nojoxenus |[loctpoenne Monmenu JleoHTbeBa Ha OCHOBE 3aJaHHOM  TaOJMIBI
1 CHUCTEMHOI'O aHaJIM3a. |MEXOTpacieBoro daisaHca
Maremarnueckue Onenka NpOgyKTUBHOCTH TEXHOJIOTHYECKON MAaTPULIbI
MOJIEJIA CUCTEM Pemrenne THIIOBBIX 3a7ja4 CTPATETMYECKOTO INIAHUPOBAHUS
Hcnonb30BaHHE KOMIIBIOTEPHBIX TEXHOJOTMM MpHU  PEHICHHH  3a]ad
CHUCTEMHOT'0 aHAJIN3a ¢ IPUMECHEHHEM OallaHCOBOW Mojien JIeoHTheBa
[TocTpoeHune u aHanmu3 MOAENEH CUCTEMHON TUHAMUKI
[TocTpoenune u aHaIN3 MOJENEH CUCTEMHON JUHAMHUKH
Hcnonp3oBaHne Merona Oiiepa INpU pean3allud MOJENIEH CHCTEMHOM
OCHOBHBIE IOJIOKEHUS [TUHAMUKA
1 cucteMHOro aHanuza. |([IoMCK cTanMOHApHBIX COCTOSTHUM
Marematuueckue IlocTpoeHne cLeHapueB pa3BUTHSA HCCIEAYEMBIX CHCTEM C ITOMOIIBIO
MOJEIU CUCTEM MOJEJEN CUCTEMHOMN JUHAMUKU
[IpruMmeHeHne Mojaeneld CUCTEMHON AMHAMUKHU JUIsl PEIICHUE MPaKTHUYECKUX
3aJa4 B CBOEW MNpeAMETHOH O00JacTH MCIOJIb30BaHUEM KOMITBIOTEPHBIX
TEXHOJIOT .
[TocTpoeHnEe perpecCMOHHBIX MOJEJEH U1 aHalln3a U NPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJIn3e
ITocTpoeHre mMozenu MapHOM JIMHEWHON perpeccuu, IpoBepKa 3HAYMMOCTHU
OCHOBHBIE TIOJIOKEHUS
yYpaBHEHHUS U TapaMeTPOB ypaBHEHUS
CHUCTEMHOI'0 aHaJIu3a.
1 ITpoBepka ocHOBHBIX npeanocbuiok MHK
Marematnueckue o
Hcnonb30BaHKuEe MOCTPOCHHON MOJIEINN JJIsl AaHAJIN3Aa CUCTEMBI.
MOJIEIIA CUCTEM o .
ITocTpoeHne HETUHENHBIX MOJENIEH.
Br16op myurieit moienu.
[Tporno3upoBaHue Ha OCHOBE BHIOPAHHOM MOJIEIH.
MareMaTHuecKue MOJeNu MOCTPOeHUs KpUTepueB 3(h(PEeKTUBHOCTU CHCTEM.
Metoapl ONTUMU3AIMA. |Metonpl  omTuMmsammu. IIpuMepbl MOHMCKA ONTHMATBHBIX  PEXHMOB
TIpMepeI MOUCKA |y HKIHOHMPOBAHUS CHCTEM.
2 | onTUMaNBHBIX PEKUMOB

(GYHKIIMOHUPOBAHUS
CUCTEM

HOCTpOGHI/Ie MaTeMaTHYCCKUX MO}IGJ’IGﬁ A8 ONpCACIICHUA OINTUMAJIbHBIX
PCKUMOB pa6OTLI CUCTEM




Hcnonp30BaHNE KOMIBIOTEPHBIX TEXHOJOTMM [UIsl TIOMCKAa ONTHMAJIbHBIX
PEeKUMOB (DYHKIIMOHHPOBAHUSL CHCTEM IPH PEIICHUHM MPAKTUYECKUX 3a/1ad
CHUCTEMHOI'O aHajIu3a.

HpI/IMepH HMUTAIMUOHHOI'O MOACINPOBAHUA

HNMuTanmoHHoe Peanmusanuss npumMepoB MMHUTALMOHHOIO MOJCIHMPOBAaHUS C IIOMOIIBIO
MOJEIIMPOBAHUS MPOrPaMMHOT0 OOecTeueHust
3 | mporuecco as moucka |Pemienue NMpakTHYECKMX 3a1a4 CUCTEMHOIO aHajiu3a C I[PUMEHEHHEM
ONTUMAIIbHBIX PEKUMOB [MMUTALIMOHHBIX ~ MoJened.  HaxoxigeHwe — ONTUMAJBHBIX — YCIOBUM
paboThI CUCTEMBI (YyHKIIMOHUPOBAHUS CUCTEMBI C TOMOIIBIO UMUTALIMOHHOTO MOJEIIUPOBAHHMS.
MHorokpurepuaibHble METOAbI ONTUMHU3ALUY JJI IPUHATHS PELIEHUI
Muorokputepuanbhbie |lIpakTHYECKOE MPUMEHEHHE METOJ0B MHOIOKPHUTEPUAILHBIE ONTUMH3ALUK
4 METO/IbI ONITHMH3AIMH | IPUHATHS PELICHUA.
JUISL IPUHATHS penenuii |Pelienne  3a1a4 OPUHATHA PEUIEHUH C IOMOLIBIO MHOTOKPUTEPHAILHBIX
METO/I0B ONTUMH3ALUHU C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUI
MareMaTrnyeckre METObl IPUHSTHS PEIIEHUN
Marematuueckue P o
CLICHUE NPAKTUYECKUX 3a/1a4 Ha IPUHATUE PELICHHHM C HMCIOJIb30BAHUEM
5 METO/]Ibl IPUHATHS N
. MaT€MaTUYeCKUX  METOJOB  NPHUHATUS  PELIEHUW C  [PUMEHEHHUE
PpeHIcHIH KOMITBKOTEPHBIX TEXHOJIOTUH.
MMuTaIMOHHOE MOJIEIMPOBAHUE JIs IPUHATHS PELICHUI
[TpakTiueckass peanus3anusi OCOOCHHOCTEM MPUHATHS  pEUICHUH B
JUHAMHYECKH  CIIO)KHOM  cpeAe €  INPUMEHEHHMEM  HMMHUTAlMOHHOIO
MO/ICJINPOBAHUE
Nmuranmronnoe Pemenne npakTudeckux 3aaa4 CHCTEMHOIO aHAIU3A:
6 MOJEIUPOBAHUE 111 |IPUHATHE PELIEHHWM Ha OCHOBE HMHUTAlMOHHOIO  MOJEIMPOBAHUSA
MPUHATUSA PEUICHUM  |pacnpOCTpaHEHUsI NHHOBALIUA:
INPUHATUE PEHIeHM Ha OCHOBE HMMHUTAMOHHOTO  MOJAEIUPOBAHUSA
pacnpocTpaHeHUs 3arpsI3HEHUI;
INPUHATUE PEHIeHM Ha OCHOBE HMMUTAMOHHOTO  MOJEIUPOBAHUSA

JneMorpaduuecKux MmpoIeccoB.

5.3. CamocrosiTensHas paboTa o

OydJaromuxcs

Neo | HaumenoBanue paznena o
ConeprxkaHne caMOCTOSITEILHON paboThI
/1 NUCIHAIIINHBI X TEMBI
OCHOBHBIE MOJIO)KEHHUSI CUCTEMHOTO aHaJIN3a U TEOPUU MPHUHATHUSL PELICHUMH,
MaTeMaTUYeCKHe METOJbl 00pabOTKH JTaHHBIX, MPOBEPKA CTATUCTUUYECKHX
TUIOTE3
N3ydeHne OCHOBHBIX TMOJOKEHUSI CUCTEMHOIO aHAJIN3a U TEOPUH NMPUHATHS
OCHOBHBIE TOJI0KEHUI .
pELIEHHU,
CHUCTEMHOT'0 aHaIN3a. o
1 CaMOCTOATENIbHOE PEIICHUE MPAKTUYECKUX 3aJaHUN,
Marematnueckne o
MOJIEIH CHCTeM CBSI3aHHBIE C MATEMAaTUYECKUMHU METOJaMU 00paOOTKHU JAHHBIX U MTPOBEPKOi
CTaTUCTUYECKUX THIOTE3, UCMOJb30BAHUE KOMIBIOTEPHBIX TEXHOJOTHHN IS
peLIeHUs 3a1aHU M.
W3yuennii NOpUMEHEHUH KJIACTEPHOIO aHalIW3a i  MHOTOMEPHOU
TPYIIIUPOBKH.
BanancoBrle MOIEIN B CHUCTEMHOM aHAaJIN3€e
OcHoBHbIe nookeHus |M3yueHune npumeHeHus 0aTaHCOBBIX MOJIeIe B CHCTEMHOM aHAIHM3e
1 cucTeMHOro aHaimsa. |(CaMOCTOATENIbHOE BBIMOJIHEHUE MPAKTUYECKUX 3aJaHUM C MPUMEHEHUEM
Marematuueckue KOMIIBIOTEPHBIX TEXHOJIOTHA.
MOJIEJIN CUCTEM N3ydeHne OCHOBHBIX MPUHIMIOB IMOCTPOEHUS MOJEIN PACHIUPSIOMIEHCS
sKOoHOMUKH Helimana
OCHOBHBIE TTIONOKEHUA |Mojenu CUCTEMHON TUHAMUKH B CHUCTEMHOM aHAaIN3€e
1 CHUCTEMHOTO aHAJIA3A.

Marematnyeckue




MOACIN CUCTEM

N3yuenune TeopeTnuecKkoro Marepuaia

CaMocCTOsITeTbHOE BBHIMOTHEHHE MPAKTUYECKUX 3aJaHUil ¢ MPUMEHEHHUEM
KOMITHIOTEPHBIX TEXHOJIOTUI

N3ydenne mnpuMeHEHUss MOJENEH CHUCTEMHOrO0 aHalM3a B Pa3IUYHBIX
001acTIX 3HAHUH.

Mopnenu cuCTeMHOW TUHAMUKY TIPY OMMMCAHUU (PU3HUYECKUX MPOIIECCOB.
Mopenu CHCTEMHOW IWHAMHKHA B 5JKOHOMHKE W JeMorpaduu, MOJeib
Camyanbcona-Xukca.

Bo3MoXHOCTH MaTeMaTHYECKUX MAaKeTOB U OHJIAWH CpeJl I MOCTPOSHUS 1
aHajau3a MOJIelIell CHCTEMHOMN TMHAMUKH.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaIu3a.
MaremaTtudeckue
MOJIENIH CUCTEM

[TocTpoeHue perpecCHOHHBIX MOAENEH s aHallkM3a M IPOTHO3UPOBAHHS B
CHCTEMHOM aHaJIn3e, IPOrHO3MPOBAaHKE HA OCHOBE BPEMEHHBIX PSIIOB
M3y4eHne TeOpeTHYECKOro MaTeprala

CaMOCTOSITEIbHOE BBITIOJIHEHHE TMPAKTUYCCKUX 33JaHHi C TPUMCHECHHEM
KOMIIBFOTEPHBIX TEXHOJIOTHI

H3yq€HI/I€ IMPOrHO3UPOBAHMA HA OCHOBC BPEMCHHBIX PAAOB ITYTEM BBIACICHUS
KOMIIOHEHTOB BPEMEHHOT'0 Psiia ¥ CHHTE3a MOJICIIN YPOBHSI BpEMEHHOTO psijia
[Toctpoenne moaenu Ko66a-/yrnaca.

MeTopl ONTUMU3ALIH.
IIpumeps! moucka
ONTUMAJIbHBIX PEXUMOB

MaremaTHuecKiue MOAETH TOCTPOCHUST KpUTepueB 3(h(PEeKTUBHOCTH CHUCTEM.
Meroasl  onTtumm3anuu. [IpuMepbl TOMCKa ONTHMAJIBHBIX —PEKUMOB
(YHKIIMOHUPOBAHUS CHCTEM.

I/IsyquI/Ie OCHOBHBIX THIIOB 3aAda4d OITHMH3AlMH, HUCIIOJIb3YCMbIX IJIA

(GYHKIIMOHUPOBAHUS  |[OJyYEHHSI ONTHMAJIBHBIX PEKMUMOB (DYHKIIMOHUPOBAHHUS CHCTEM.
CHCTEM Boimonnenue 3amaHuil AN TOJTYYEHHS ONTUMAJIBHBIX  PEKUMOB
(YHKIIMOHHPOBAHMS ~ CHCTEM C  HCIOJb30BAaHHUEM  KOMITHIOTEPHBIX
TEXHOJIOTHH.
NmMuTanimoHHOE MOIETMPOBAHUE CUCTEM
NMuTanMoHHOE N3yuenune TeopeTuyeckux OCHOB UMHUTALIMOHHOTO MOJIETUPOBAHUS CUCTEM
MOJICIIUPOBAHUSA BrinonHenue 3amanuii Mo peaau3aiii UMUTAIMOHHOTO MOJCIUPOBAHUS C

MIPOIIECCOB IS TOUCKA
ONTUMAJILHBIX PEKUMOB
paboTHI CUCTEMBI

HaxOoXJICHUC  OIITHMAJIbHBIX
C ITIOMOIIbKO HMUTALITMOHHOI'O

MOMOIIBI0  MPOTPAMMHOTO  oOecredeHus,
yCIOBUH  (DYHKIIMOHMPOBAHUS CHCTEMBI
MOJETTUPOBAHUS.

MHorokpurepragbHble
METObI ONITUMU3ALIUI
JUISL IPUHATHUS PEILICHAN

MHOFOKpI/ITCpI/IaJ'IBHI)IG MCTOJbI OIITUMU3AIUN I TPUHATHUA peHICHI/Iﬁ
I/IsyquHe TECOPECTUICCKOTO MaTepurajia 1o MMPUMCHCHHUIO
MHOT'OKPUTCPUATIBHBIX METOJOB OITUMH3ALUMHA IOJId MPUHATHUA pGHIGHI/II\/II,
CaMOCTOATCIIbBHOC BBITIOJIHCHHUC 3a,I[aHI/II>’I Io IMPUMCHCHHIO
MHOT'OKPUTCPUATIBHBIX  MCTOAOB  IMPUHATHUA peHICHI/Iﬁ A pCUICHUA
MPaKTUYCCKUX 3aaad CHUCTCMHOTI'O aHalIn3a C HCIIOJIb30BaAHUEM
KOMITBIOTCPHBIX TEXHOJIOTHH.

MareMaTHuuecKue MCTOABI NPUHATUA pCI_HCHI/Iﬁ
I/IsyquHe TECOPECTUUCCKOTO MaTcpHraia 1Mmo NpUMEHCHUIO MAaTCMATHYCCKUX

Marematnueckue o
METOJIOB IPUHATHUS PELLIECHU.
METOJIbI TPUHATHS
N CamocrosiTenpHas paboTa o KOMIIBIOTEPHOMY PEIICHHIO 3a/1a4 Ha TIPUHSITHE
eIeHN I o
p peleHnii ¢ HCIOJIb30BAHUEM MATEMAaTUYECKUX METOJOB IPUHATHUSA
penieHui.
NMuTanmoHHOE MOJIETMPOBAHUE JJISI TIPUHATHS PEIICHUH
IMHTALHOHHOE N3ydyeHne TeopeTHuecKoro mMarepuaia 00 MCIOIb30BaHUM UMHUTAIIMOHHOTO

MOJIJINPOBAHUE IS
HOPUHATHS pEIIeHUH

MOACIIMPOBAHUS JJIS MIPUHATHA peIHeHI/Iﬁ.
CaMocTrosTenbHas pa60Ta 11O BBITTOJIHCHHIO SaﬂaHHﬁ, CBA3aHHLIX C PCIICHUC
3aaa4 110 IMPUHATUIO peIHeHI/Iﬁ C IPUMCHCHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHH.




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

B 06bvem camocTosITenbHOM paboThI MO TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3yYEHHUE TEOPETHUYECKUX BOIIPOCOB 110 BCEM TeMaM JUCLUIUIMHBL

- IOArOTOBKA K IPAKTUYECKUM 3aHATHUSM;

- IOJITOTOBKA JIOKJIAI0B M COOOILICHHIA;

- IOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYAECHTOB;

- IOArOTOBKA K IK3aMEHY.

3a10roM yCreurHoro OCBOGHHUS 3TON JUCIHUILTUHBI SIBISIETCA 0053aTeIbHOE MOCEIICHNUE JIEKIIMOHHBIX U
NPAKTUYECKUX 3aHATUH, TaK KaK IMPOIYCK OJHOro (TeM 0Oosee, HECKONBKHX) 3aHATUH MOXET OCIO0XHUTH
OCBOCHME pa3zienoB Kypca. Ha npakTudeckux 3aHATUSAX MaTeprall, U3JI0KEHHBIN Ha JIEKUUAX, 3aKpeIUIsieTCs IPU
MIOJATOTOBKE JTOKJIAJ0B M COOOIIEHMM, MTPE3EHTAIMM, a TAaKKE B paMKaX BBIIIOJHEHUS MPAKTUYECKUX 3a/aHUH,
pellleHrs KeCcOB M TECTOB, peaju3allid TPYNIOBBIX TPEHUHIOB, MPOOJIEMHBIX JUCKYCCHH M Ipyrux (opm,
npeaycMorpeHHsix PITI.

[Tpuctynas Kk U3y4eHHUIO TUCHUIUIMHBI, HEOOXOAUMO B MEPBYIO OYEPE/Ib O3HAKOMUTHCS COJIEP:KaHUEM
PIIJl, a Taxke METOAUYECKMMHU YKA3aHHUSIMHU IO OPraHU3alMM CAMOCTOSITEIBLHOM pabOThl U MOATOTOBKU K
MPAKTUYECKUM 3aHSTHUSIM.

[Tpy moOAroTOBKE K HMPAKTHUYECKUM 3aHATUSIM U B paMKaX CaMOCTOSTEIbHOW padOThl MO HU3YyYEHHUIO
JUCIUILTAHBI 00y4atomuMcsi HE00X0UMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATHUM MaTepUal U JOINOJIHUTH €ro C y4eTOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPATypPhI;

IpU  CaMOCTOSTEIbHOM  H3YYEHUHU TEOPETHUYECKOM TEeMbl  CleJaTh  KOHCIEKT, HUCHOJIb3Ys
pekomenoBannHbie B PIIJ] ncrounukuy;

MOJTOTOBUTHCS K IPOBEPOYHON paboTe, MPEeTyCMOTPEHHOI B KOHTPOJIbHBIX TOUKAX;

IIOATOTOBUTHCS K IPOMEKYTOYHON aTTECTALUU.

7. OueHoYHbIe MATEPUAJIbI /JJsl NMPOBEdEeHUs] TEKYILIero KOHTPOJIs yCIeBaeMOCTH U TMPOMEKYTOUYHOM
arrecTalvy 00y4armMXCs M0 JMCUUILIHHE (MOAYJII0)
7.1. IlepedyeHb KOMIETEHIINH ¢ yKa3aHUEM 1TaroB UX (GOPMHUPOBAHHUS B MPOIIECCE OCBOCHUS AUCIIMITITUHBI

Kox u HaumenoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL . Bun onenounoro
WHIUKATOpa KOHTPOIUPYEMOit
/1 (Momyms) cpencTaa
KOMITETCHIINHT
1 OcHoOBHBIE TTOJIOKEHHT cucTeMHoro aHanmza.| YK-1.1, VK-1.2, YK-1.3, VK- Tect
MaremaTndeckue MOJIETH CHCTEM 1.4, YK-1.6, YK-1.5 ec
, Meroasl ontumuzanuu. Ilpumepsr mnoucka VK-1.1, VK-1.2, YK-1.3, VK-
ONTUMAIBHBIX PEXKUMOB (HYHKIIMOHUPOBAHUS 1.4, VK-1.5, VK-1.6 TECT
CHCTEM
5 NMuTalMOHHOE MOJENUPOBaHUS npoue6000B VK-1.2, YK-1.3, VK-1.4, VK- o
JUISl TIOUCKA ONTUMAJIBHBIX PEXUMOB PaOOTHI 1.5, VK-1.1, VK-1.6 ec
CHCTEMBI
4 MHorokpuTeprasbHble METOJIbI ONTUMHU3ALINN Tect
JUIS TPUHSTUS PEIICHUMI
5 |MareMaTndyeckue MeTOIbI IPUHATHS PEIICHUN YK-1.1, VK-1.2, VK-1.3, VK- TeCcT
JBLTIP p 1.4, YK-1.5, YK-1.6
6 Hmuranuonnoe MOJEITUPOBAHHUE | YK-1.1, YK-1.2, YK-1.3, VK- TecT
TPUHSATHS PEIICHUH 1.4, YK-1.5, VK-1.6
7 3auer VK-1.1, YK-1.2, YK-1.3, VK- TecT
1.4, YK-1.5, YK-1.6

7.2. TurnoBble KOHTPOJIBHBIE 33JaHMsI U MHBIE MAaTepUANbl TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMbIe
JUTSl OLICHKH 3HAHWM, YMEHUN U HABBIKOB U (MJIM) OMBITA TPOPECCHOHAIBHON JEATENHHOCTH, XapaKTEPUIYIOIITHX
sTanbl (POPMUPOBAHUS KOMITETEHITUH B MMPOIIECCE OCBOSHUS TUCIIUTIIIMHBI

st mpoBepku chOpMUPOBAHHOCTH MHANKATOpa HocTkeHus komnereHnnn YK-1.1, YK-1.2, VK-




1.3, YK-1.4, YK-1.5, YK-1.6, LK(Y)-2.1, HK(Y)-2.2, HK(Y)-2.3, HK(Y)-2.4, HK(Y)-2.5, HK(Y)-2.6.
TunoBble KOHTPOJIbHBIE 3a/1aHUS
3anayva 1
Haiitn nmanHble AJia 3a7a4d MO CBOEH MPEAMETHON O0O0JacCTH, OCYIIECTBUTh HMX CHCTEMaTHYECKYIO
00paboTKy, BEITIOJHUTH MPOTHO3 HA OCHOBE IMMOCTPOSCHHONW MaTEMAaTHYECKON MOJIeNN
3amaua 2
CdopmynupoBaTh MaTEeMaTHYECKYI  3a/Jady ONTUMHU3ALWU JUIsl TOBBIIIEHUS S()PEeKTUBHOCTH
TEXHOJIOTHYECKOI0 Ipolecca B cBoel npeaMeTHon obnacTu. PemuTs 3a1a4y onTuMU3alui,
CeNaTh BBIBOJBI 00 ONMTHMAILHOM PeXUME (QYHKIIMOHUPOBAHUS CHCTEMBI
Tect 1
. COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB, 00Pa3yIOIUX [IETOCTHOCTD UM €TUHCTBO
. MOJIETIh
. OpraHHU3aIHs
. CUCTeMa
. COCTOSTHUE
. lnHamMuueckoe U3MEHEHHE CUCTEMbI BO BPEMEHU
. GyHKIHA
. TIporpecc
. TIpo1IecC
. (hakTop
. HecBomMMOCTh CBOWCTB CHCTEMBI K CYMME CBOMCTB €€ KOMITOHEHTOB
. BBEHTYaJIbHOCTh
. DMEPJHKCHTHOCTH
. DHTPOMHS
. OKCTPATTOJISIIIHSI
. [Iporiecc HEMPEPHIBHOTO Pa3BUTHS CHCTEM BO BPEMEHU
. TNAJICKTHKA
. TIporpecc
. IMHAMHKA
. GDYHKITMOHUPOBAHHE
5. CnocoOHOCTh CHCTEMBI 3aMMCTBOBATH HEOOXOJHMMBIE pPECypChl W3 BHENIHCH cpeabl |
MIPOTUBOACHCTBOBATH TEHICHIIUH Pa3pyIICHUS
a. aJjanTarys
0. HeraTuBHas SHTPOIHUS
B. TOMEOCTa3
T. SMEPHKEHTHOCTh
6. LleneHanpaBiIeHHBIH UTEPAIMOHHBINA MPOIECC TOMYyYEHUSI CEPUH CUCTEMHBIX 3()(EKTOB C Ienbio
ONTUMHU3AINY TTPUKIIATHON LIETH B paMKax 3a/JIaHHbIX OTpaHUYEHUI
a. cUCTeMHBIN 3 PexT
0. CTPYKTypHas ONTHMH3AIUS
B. DQHTPOITHS
T. Iporpecc
7. CucreMa MOXKET JOCTUTHYTh TPeOyeMOTro KOHEYHOTO COCTOSHHS, HE 3aBUCAIICTO OT BPEMEHHU U
OTIPEETSAEMOr0 UCKIIOYUTENFHO COOCTBEHHBIMH XapPaKTEPUCTUKAMH CHCTEMBI MPH PA3IUYHBIX HAYAITBHBIX
YCIIOBUSAX M PA3TMIHBIMH ITYTSIMHU
a. SKBU(UHAITBHOCTh
0. SMEpHKEHTHOCTh
B. DQHTPOIIHSA
T. SBOJTFOITHUS
8. Meronmonorusi pemieHus: mpoOjIeM, OCHOBaHHAS HAa CTPYKTYpPU3AlUU CHCTEM M KOJHMYECTBEHHOM
CpPaBHCHUH aIbTCPHATHB
a. CUCTEMHBII aHaIH3
0. MOJIeTMPOBaHKE
B. IPOTHO3UPOBAHHE

A AH WO WH W OV NDH W OV —
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r. Perpocniekuus

9. XapakTepucTHka, oTpaxaromias kadecTBO (3()(PEeKTUBHOCTD) CUCTEMBI UJIH 1IEJIEBYIO HAITPABICHHOCTh
mporecca

a. 3JIEMEHT

0. pe3yabTaT

B. IIPOIIECC

T. IOKa3aTeib

MHOkecTBO OOBEKTOB BHE JAHHOTO 3J€MEHTa (CUCTEMBI), KOTOPHIE OKA3bIBAIOT BIMSHHE HA HJIEMEHT
(cuctemy) U caMu HaXOJATCS MOJ] BO3JICHCTBUEM 3TOT0O JIEMEHTa (CUCTEMBbI)

.a. TUIoTe3a

0. mpoOema

B. aJIbTEPHATHUBA

I. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYMHOCTH ClIy4aiiHO OTOOpaHHBIX OOBEKTOB HA3BIBACTCS:

a) TeHEpPaJIbHON COBOKYMHOCTBIO; 0) BHIOOPOYHON COBOKYIHOCTBIO;B) IPOCTONH COBOKYIHOCTBIO; T)
MTOBTOPHOI COBOKYITHOCTBIO;) OECIIOBTOPHOI COBOKYITHOCTBIO.

2. Bce mbicnuMbie 00BEKTHI HEKOTOPOTO HCTOYHUKA HAOIIOIEHUN

HA3bIBAIOTCS:

a) TEHEpaJbHOM COBOKYMHOCTHIO; 0) CIIy4allHBIM KOJUIEKTUBOM;B) COBOKYIHOCTBHIO OOBEKTOB; T)
MHOKECTBOM OOBEKTOB.

3. Ecin kaxaplii 0ObEKT NeHepaJbHOM COBOKYIIHOCTH MMEET OJMHAKOBYIO BEPOSITHOCTH IONACTh B
BBIOOPKY, TO BHIOOpPKA Ha3bIBACTCS:

a) MPOCTOH; 0) MOBTOPHOM; B) OECIIOBTOPHOI;T') peNpe3eHTATUBHOM; 1) TeHEPATIHHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YKCIO BBIOPAHHBIX CIy4allHBIM OOpa3oM JJIEMEHTOB;0) OrPAaHUYEHHOE YHCIIO
3JIEMEHTOB, BHIOPAaHHBIX HECIy4aiiHO;B) 0OJIbIlAsi COBOKYITHOCTh 3JIEMEHTOB, /1 KOTOPOIl OLIEHUBAIOTCS

XapaKTEPUCTHUKHU.

5. Yucno o0BEKTOB, BHIOPAHHBIX U3 T€HEPATbHON COBOKYITHOCTH, HA3bIBAIOTCS:

a) o0beM BbIOOpKH; 0) HAOOPOM 3HAYEHUH; B) COBOKYITHOCTHIO HAOIIOACHUIA; T') UCXOIHBIMU JaHHBIMH.

6. BbiOopka, mpu KOTOpOH OTOOpaHHBIH OOBEKT BO3BPALIAECTCS B T'€HEPATbHYIO COBOKYMHOCTD,
Ha3bIBACTCS:

a) MpoCToii; 0) MOBTOPHOIA; B) OECIIOBTOPHOIA; I') pelpe3eHTaTUBHOM; /1) TeHepalbHOM.

7. B smuke conmepxutcs 100 xpacubix, 300 3enensix, 200 cuaux u 200 Genpix mapoB. U3 smumka
Haynauy u3BnekaT 150 mapoB. O6beM BEIOOPKH COCTABIISIET ... IIAPOB.

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

8. B smumke comepxutcs 150 kpacubix, 250 3enenbix, 150 cunux u 250 Genpix mapoB. M3 smmka
Haynauy u3BnekaroT 150 mapo. O6beM reHepanbHON COBOKYITHOCTH COCTABIISIET ... IIAPOB.

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

9. Kak Ha3bIBaeTCs YNCIEHHOE 3HAaYCHUE IPU3HAKA:

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

10. KonmyectBo HaOMIOAEHWN, TOMABIIMX B 3aJaHHBIA WHTEpPBaJl HWHTEPBAIBHOW TaOJHMIIBI,

Ha3bIBaeTCS:

a) 4acTOTOM; 0) 4aCTOCThIO; B) OTHOCUTEILHOMN YaCTOTOM; T') HAKOIIJIEHHON YaCTOTOM.

Krou

12345678 910

OBr a a a rBs a

OCTaJIbHEIE TECTHI Ha CafiTe MUCIIAILINHEI



7.3. Cucrema OIICHWBAHHS PE3yabTAaTOB OOyUYEHUS IO MUCIHUIUIMHE (MOIYIIO) MPHU MPOBEICHUU TEKYIIETO

KOHTPOJIS] YCIIEBAEMOCTH

OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUSA:
- CUCTEMaTU3UPOBaHHbIE, IITyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JienaM
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOTIPOCAM, BBIXOASAIINM 3a MPeaeibl y4eOHOM
IIPOrpPaMMBl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMAaTUYECKU I'PAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMIOJTHUTEIBHOMN TUTEPATypHI,
PEKOMEH/1I0BaHHOHM paboyell mporpaMMoi o JUCHHUIUIMHE (MOLYJIIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPUSIX, KOHLICIILIUAX U HAIIPABICHUAX IUCLUUILUIAHBI U
JlaBaTb UM KPUTHUYECKYIO OLICHKY, HUCIIOJIb3Ysl Hay4YHbIE JOCTHKECHUS APYTUX
JUCLUILINH

HaBbIKH:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B pabodel mporpamMme
KOMIICTCHITHIA;

- BJIaJIeeT HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHbIE TPOOJIEMBbI U
HECTaHJapTHBIC CUTYyaLUH;

- IPUMEHSET TeOPETUYECKHE 3HAHU [l BIOOpA METOIMKHU BBITNOJIHEHUS 3aJaHUH;
- TPaMOTHO 00OCHOBBIBAET X0/l pEIICHUS 3a/1a4;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM JUCLUIUIMHBL, YMEHHE €ro

3 PEKTUBHO MCIIOJIH30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTaTOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHMS 110 TUCLUILINHE;

- YCBOEHHUE OCHOBHOM U JIOTIOJIHUTEIbHON JINTEPATYPhI, PEKOMEHJOBAaHHOM paboueit
IpOTrpaMMOil 10 TUCIUIUIMHE (MOYIIIO)

YMEHUS:

- YM€EeT OPUEHTUPOBATLCS B OCHOBHBIX TEOPUAX, KOHILICTIIUAX U HAIIPABICHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYI0 TEPMUHOJIOTUIO, TMHTBUCTUYECKHU U JIOTUYECKU IIPABUIBHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 00OCHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HUHCTPYMEHTAPUEM I10 JUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B
MIOCTAHOBKE U PELICHUH HAy4YHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTosITeNNbHAs paboTa Ha MPAKTUYECKUX 3aHATUSAX, y4aCTHE B TPYNIOBBIX
00CYX/IeHUSIX, BBICOKUI YpPOBEHb KyJIbTYphl UCTIOJIHEHUS 3a/1aHUI;

- CpelHUi ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 0e3 3aTpyJHEHHI BHIOMpPAET CTAHIAPTHYIO METOJIMKY BBIITOJIHEHUS 3a/IaHUM;

- 000CHOBBIBAET XO/1 pPEIICHUs 33134 0e3 3aTpyIHEHUI




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyveil mporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIeIaTh BHIBOIBI 0€3 CYIIEeCTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4eOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOACTBOM IIperojaBaTesis pelaTh CTaHJapTHhIEC 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- TOCTaTOYHBIN MUHUMAJIbHBIA YPOBEHb C(DOPMHUPOBAHHOCTHU 3asIBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYJOBJIETBOPUTEIBHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHOBAaHHbBIX paboueil mporpaMmoit o
JVCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernueckue BONPOCHI U MNMPAKTUYECKHE 3aJaHMs IS IPOBEICHUS IPOMEXYTOUYHOM AaTTecTaluu
oOyuaromuxcs, He0OX0AUMBIE I OLIEHKH 3HAaHUW, YMEHHUI M HaBBIKOB M (MJIM) OMbITa MpodeccrnoHaTbHOM
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernyeckue BONPOCHI AJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCTalluy 00yJarouXcs

O nprMeHeHnn MaTeMaTUYECKUX METO/IOB I PELIEHUS 3a7ja4 CUCTEMHOIO aHaJIn3a

[ToctpoeHrne W uCHOIB30BaHUE OAJAHCOBBIX MOJENEH Uil OMHCAHMSI B3aUMOCBSI3€H B CIIOXKHBIX
CHUCTEMAX

Mopnenu cucTeMHOM TMHAMUKU U UX TPUMEHEHNE

[TpubnmxeHnHble MeToIbl penieHns AuddepeHnanbHbIX YpaBHEHHH U UX TPUMEHEHHE IS pealu3aliuu
MOJIEJIEW CUCTEMHOMN TUHAMUKU

ITocTpoeHnne Mozeneil cucTeEMHON JUHAMMKY, IPUMEPHI PELIEHMSI C X IOMOIIBIO TPUKIIAIHBIX 3a7a4

HMuTaimoHHble METOIbI 1711 MOJEIUPOBAHMSI IOBEACHHS CUCTEM

Byl MMUTaLIOHHOTO MOJIETMPOBAHUS

MaremaTtuyecknue OCHOBbI UIMUTAIIMOHHOT'O MOJIETTUPOBAHUS

OO6paboTka pe3yabTaTOB SMIUPUYECKUX MCCIIEOBAaHUI C MOMOIIBIO METOJ0B MaTeMaTHYecKOu
CTaTUCTUKU U

TEOPUHU BEPOSTHOCTEN

Marematruueckue 0OCHOBBI (POPMHUPOBAHUS BEIOOPOUYHOI COBOKYITHOCTH.

I'enepanys ciry4aiiHbIX 4HUCEIL.

Meton MonTe-Kapio 11t npubinKeHHOTO BEIYUCISHHS] HHTETPajIoB, PEIIEHUsI CUCTEM U




YPaBHEHHUHU.

YuciioBble XapaKTEePUCTUKU BEIOOPOYHON COBOKYITHOCTH.

TpeOGoBaHwMsI K OLIEHKaM B MATEMAaTHYECKON CTaTUCTHUKE.

[IpoBepka CTaTUCTUYECKUX TUMOTE3 O BHJE PACHpPEICICHHUS CIy4ailHONW BEIWYMHBI B T€HEPATBHOMN
COBOKYITHOCTH.

Hcnonb30BaHNEe MHCTPYMEHTAJIBHBIX MPOTPAMMHBIX CPEACTB ISl PELICHHs 3a/ad MaTeMaTH4eCKON
CTaTUCTUKH.

BrIsiBieHNE CTATUCTUUECKUX 3aBUCUMOCTEN MEX 1y MPU3HAKOM U (haKTOpaMHu.

ITocTpoeHne MO pErpecCcum.

OneHKa KayecTBa ypaBHEHUS PErPECCUU, IPOBEPKA 3HAYMMOCTH YPaBHEHHUSI.

IIpoBepka npennocsiok MHK mig monxenu mapHOM JIMHEHHOM pErpeccHd I ONpEleICHUs
aJICKBAaTHOCTHU

MOJICIIN.

[TpumeHeHre HEMMHEWHON 0AHO(AKTOPHOM perpeccuu At IPUOIMKEHHOTO MUCAHUS YMIUPUYECKUX

3aBUCUMOCTEN B CTPOUTEIILCTBE

[Toctpoenue Monenyt MHOro(hakKTOPHON perpeccuu Ui aHalIu3a U IPOTHO3UPOBAHUS TTOBEICHUS

NpU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

Pemenue 3anaun o BiusiHUM (DAKTOPOB HA PE3YyIbTAT C MOMOIIBIO PETPECCUOHHON MOJICIH.

Hcnonp30BaHne MHCTPYMEHTAIbHBIX IMPOIPAMMHBIX CPEACTB Ul PELICHUS 3a/Jad MaTeMaTH4eCKOn
CTaTUCTUKHU

[IprMeHeHne THITOBBIX 3a/1a4 TEOPUH ONITUMHU3AIMH B IPOPECCHOHATBHOMN e TETLHOCTH

[locTpoeHne maremMaTH4ecKuX MoOJAENEN Uil PEIICHUs] NPHUKIaJAHBIX ONTHUMHU3ALMOHHBIX 337a4 B
CHUCTEMHOM aHaJIN3e

3aa4y JUHEHHOrO IPOrpaMMUPOBAHUS B CTPOUTENBCTBE.

['paduueckuii Meton perieHus 3a1a4 JUHEHHOTO IPOrpaMMUPOBAHHUS.

AHanu3 rpau4ecKoro peleHus Ha YyBCTBUTEIBbHOCTb.

Cummekc-MeTo/| peleHus 3a1a4 JIMHEHHOr0 IPOorpaMMHUPOBaHMUSL.

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IPOTPAaMMHBIX CPEACTB I PEIIEHUs 3a4ad  JUHEHHOro
MIPOrpaMMHUPOBAHUSL.

TpancnoprHas 3a1a4a ¥ 3aJ1a4ya O Ha3HAYECHUAX B CTPOUTEIILCTBE.

3a1a4i MHOTOKpUTEPUATIbHONW ONTUMHU3ALNH

MareMaTnyeckue METOABI MONACPKKY IPUHATHS pEeLICHUN

7.4.2. IlpakTrueckue 3ajaHus 1715 IPOBEACHUS TPOMEXYTOUHOMN aTTecTaluy 00yJarommxcs
[Toctpoenue 6anancoBoit Mojienu JIeoHThEBa, TPOrHO3UPOBAHKE C IIOMOUIBIO TOCTPOSHHON MOJIENTH
AHainu3 U TPOTHO3 COCTOSHUSL CHUCTEMBI C TOMOILNBIO MOJIENM CHCTEMHOH JMHAMMKH, IPOTHO3
9KOJIOTMUECKOM CUTyalluH
MaremaTtnueckast 00paboTKa TaHHBIX, IOCTPOEHNUE MOJEIHN PErPeECCUH, aHAJIN3 TOCTPOSCHHON MOJIENH
AHanu3 ¥ IPOTHO3UPOBAHNE COCTOSIHUS CUCTEMBI Ha OCHOBE BPEMEHHBIX PSI0B
MmuranmoHHOE MOJEINPOBaHE (PU3MYECKOTO MIIM TEXHOJIOTMYECKOr0 polecca
Pemrenue 3a1aun oNTUMU3AIMHK 11 TOBBILIEHUS 3()()EKTUBHOCTH TEXHOJIOTUYECKOT0 Ipoliecca
3anava NpUHATHS PELIeHUH ISl pelieHns Tpo0sieMbl B TpodeccroHaNbHON AeITeIbHOCTH
MHorokpuTepraibHas ONTUMU3ALUS JUTSl IPUHATHUS PelIeHUs B IPO(eCcCHOHAIBHON AeITeIbHOCTH

7.4.3. IlpumMepHble TEMBI KypcOBOM paboThI (poeKTa) (IIpH HATUYNHN)
KypcoBas paboTa (mpoekT) He TpeayCMOTPEeHA YICOHBIM TIJIAHOM.



7.5. Metoauueckue Marepuaibl, ONPEaesSIoNMe TPOoLEeIypbl OLIEHUBAaHUSl 3HAHUM, YMEHUMN, HABBIKOB U (MJIN)
OIbITa IPO(PECCUOHATBHON IEATENbHOCTH, XapaKTepU3YIOIUe 3Tanbl (POPMUPOBAHUS KOMIIETCHIIUN

ITpouenypa mnpoBeAcHMs NPOMEXYTOYHOW aTTECTAllMM M TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH
pErIaMeHTHpPYETCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, OIPEIEISIIOIIMM MOPSIOK OpraHU3aluyd U IPOBEACHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYarOIUXCs.

[Iponienypa oneHuBaHus (HOPMUPOBAHHMS KOMIETCHUIUH MPH TNPOBEACHUM TEKYLIETO KOHTPOJIS
npuBeAcHa B 1. 7.2.

TunoBble KOHTPOJIBHBIE 3a/1aHUs WM HHbIE MaTEPHUAJIbl TEKYIIETO KOHTPOJIS NPUBEAEHBI B 1. 7.3.

Onucanue moKa3aTrelned W KPUTEPUEB OLEHMBAHMSA KOMIETEHLMH Ha paslMyHbIX JTalax Hx
(bopMHUpOBaHUs, ONTUCAHUE IIIKAJ OL[CHUBAHUS

OrneHka «3a4TeHO»

CHCTEMaTH3UPOBAHHbIE, TMTyOOKHE M TOJIHBIE 3HAHUS MO BCEM pas3zeiiaM JUCIHUILIUHBI, a TaKKe IO
OCHOBHBIM BOIIPOCAM, BBIXOZSIIUM

3a mpeJesnsl yueOHOM MporpamMmel;

TOYHOE UCIOJIb30BAHNE HAYYHON TEPMUHOJIOIMH, CHCTEMATUYECKH IPAMOTHOE M JIOTUYECKH IIPABUIIBHOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

0e3ynpeyHoe BIIQJCHUE HMHCTPYMEHTapueM Y4eOHOH JUCHMIUIMHBI, yMeHHEe ero 3(PQGEKTUBHO
HCII0JIb30BaTh B IOCTAHOBKE HAyYHBIX

U NMPAKTHUYECKUX 3a/]a4;

BBIPQKEHHAs] CIIOCOOHOCTH CaMOCTOATENBHO H TBOPYECKH pEIIaTh CJIOXHBIE TPOOIEMBI U
HEeCTaHJAapTHbIE CUTYAIUH;

MIOJIHOE U INyOOKOE YCBOEHHUE OCHOBHOM U JIOIIOJHUTENBHOM JIUTEpaTyphl, pPEKOMEHI0BAaHHOU paboueit
MPOTrpaMMoit

10 TUCUUIUINHE;

YMEHUE OpPHUEHTHPOBATHCS B TEOPHSX, KOHLEMUMAX W HANPaBICHHUSIX IUCHMIIMHBI U J1aBaTh UM
KPUTHUYECKYIO OIICHKY,

UCIIOJIb3Ysl HAY4HbIE JOCTHXKEHUS IPYTUX TUCLUILIMH;

TBOpYECKAs CaMOCTOATENbHAas paboTa Ha NPAKTUYECKUX/CEMHUHAPCKHUX/ITa0OpPaTOPHBIX 3aHATHSAX,
aKTHUBHOE Y4acTHE B

IPYIIOBBIX 00CYXK/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUI;

BBICOKUI YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpaMMe KOMIEeTeHIIUH.

OrneHka «He 3a4TeHO»

(dparMeHTapHble 3HaHUS 110 TUCIUILINHE;

OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOUN paboThl);

3HAaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BAaHHBIX paboyeil mporpaMmoil o TUCIUIIINHE;

HEYMEHHE UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIn4YMe TpyOBIX OINOOK;

HU3KNH YPOBEHb KYJIbTYPbI UCIIOJIHEHUS 3aJaHUM;

HU3KUI YpOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyel mporpaMme KOMIETEHIIHH.

[IIxana oueHnBaHUA

KonnyecTBo mpaBUIbHBIX

oTBeTOoB, % O1enka

10 55 «HE 3a4TCHO»

otT 55 no 100 «3aureHo»

7.6. KpI/ITCpI/II/I OLCHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIM IIpu MPOBCACHUU HpOMC)KyTO‘IHOﬁ aTTeCTalluu

YpoBeHb OCBOCHMS M OIICHKA

Kprrepun OueHka OueHka
«HEYJIOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OILIEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS
KOMITETEHIIUH
«HENOCTATOYHBII.
Komnerenuuu ne
chopMUPOBaHBI.
3HaHUsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMITETCHITHH
«TOPOTOBBIN».
Komnerentuun

c(hOpMHUPOBAHBI.
CdopmupoBaHsI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMIIETEHIIUHT
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHUs OOLIMPHBIE,
CUCTEMHbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHITUN
«BBICOKHU.
KomnereHniimmn

chopMuUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHBIE,
BCECTOPOHHHUE. Y MEHHUS

c(OpMHPOBAHBI 3HAaHUU. YMEHUs HOCSIT YCHELHO NPUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEIIEHUIO TUMIOBBIX | TBOPYECKHUX 3a/laHUM.
JleMoHCTpUpYyeTCs 3a/1aHUM. JemoHcTpupyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcs BBICOKUH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIbHOCTH,
MIPAKTUYECKOTO YpOBEHb BBICOKAsl aJalTUBHOCTD
HaBBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOT'O
IPAKTUYECKOIO
HaBBIKA.
Obyuarommiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,
npoOesbl B 3HAHUAX TEOPETUYECKOIO OHMMAaHUE BCECTOPOHHUE U
y4eOHOro MaTepuarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0MYCKal0TCA -HETIOJIHbIE OTBETHl | KOHTPOJMPYEMOro | 3HAHUS IPOrPAMMHOIO
MPUHIHUITHATIEHBIC HA OCHOBHbBIE o0bpema MaTepuana;
OLIMOKY MpHU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuaia, CYLIHOCTH U
ousera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HaHHWE U IOHUMaHNe IIOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX NIOHATUN U CYILIIHOCTHU Martepuana MIPOLIECCOB U SIBJICHUH,
KaTeropuii; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
3HaHHA JOTIOJIHUTEIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHul Ousera. BOIIPOCHI. MIPOTUBOPEYHS, YCTaHABIIMBATh U
npobIeMbl U OOBSCHSTH CBSI3b
TEHCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIIbHBIE U MocJie/IoBaTeIbHbIE,
KOHKpPETHbIE, Oe3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 9K3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO0yuarommuiicst
MPaKTUYECKOTO BBITIOJIHUIT BBITIOJIHUII MPaBUIILHO BBIMOTHUII
3aJaHus OuneTa MPAaKTHYECKOE MPAaKTHYECKOE MIPaKTUYECKOE 3a/1aHNE
oOyuaromuiics 3a/laHue ounera ¢ 3a/laHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomue | ydebHOro mMaTepuania.
[IpaxkTrueckue OLINOKH B yMeHus B paMKax | Pemraer npeioxeHHbIe
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO MPaKTUYECKHE 3aJaHUS
BBITIOJTHCHBI U PEIICHUH y4eOHOTro MaTepuania. 0e3 omuboK
yMCEHHA OOyyvaromuiicst He IIPaKTUYECKHUX [Ipemnoxennsie OTtBeTwI1 Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHUM. PaKTUYECKUE JOTIOJTHUTEbHBIE
owera npu [Ipu oTBeTax Ha 3a/IaHUs] PELIEHBI C BOITIPOCHI.
JIOTIOJIHUTEIIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIBIINMHU
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HETOYHOCTSIMH.
MIPEnoIaBaTeis. JOMYIIEHO MHOTO OtBerun Ha
HETOYHOCTEH. OOJBIIUHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHenuit IIpumensier
METOAUKY 3aTPyAHEHUS 110 BBIOMpAET TEOPETUUECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJApTHYIO JUIS BBIOOpa METOAUKHU
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHHUS 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nonyckaer omu6ox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylIaloIIKe JOTHKY | Tpu BeimoiaHeHnuu | Jlomyckaer ommOku 3a/1aHUi.
pelieHus 3aay. 3aJlaHUi, HAPYILIEHUS | TIPU BHITIOJHEHUHN CamocTtosiTeTbHO
Jlenaet HEKOPPEKTHbBIE| JIOTMKU PELICHUS 3a/1aHUil, HEe aHAIU3UPYET
BBIBOJIBI. 3a/ay. HapylIaIne pe3yJbTaThl
BIIAJICHUE He mosxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
BBIBOJIOB. pe3ynbTaTam
UcnriTeiBaeT pelieHus 3a1a4n.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

OrneHka MO JUCIUIUIMHE 3aBUCUT OT YPOBHS C(HOPMHPOBAHHOCTH KOMIETECHIIMN, 3aKPEIUICHHBIX 3a
JTUCIUILTAHOM, W TPEACTaBISET COO0H cpefHee apu(pMETHISCKOe OT BBICTABICHHBIX OIEHOK IO OTACITBHBIM
pe3ynbratam o0yueHus (3HAHUS, YMEHUsI, BIAJICHUE HABBIKAMHU).

O1ieHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CIIM CpelHee apru(PMETHUSCKOE HAXOAUTCS B HHTEpBAJIe
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TeHOY» BBICTABIISETCS, €CIIA CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
oT 3,5 no 4,4.

Or1ieHKa «yIOBIECTBOPUTEITBHOY/ «3a4TEHOY» BBICTABIISIETCS, €CITH CpeHee apuPMETHISCKOE HaXOAUTCS B
uHTEpBajue ot 2,5 1o 3,4.

OneHka «HEYJOBJIECTBOPHTEIBHO» «HE 3aUTCHO» BBICTABIACTCSA, €CIM CpeaHee apuMeTHUECKoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEILHOM JIUTEPATYPhl, HEOOX OJTUMOM 1711 OCBOCHHUSI TUCITATIITUHBI (MO/TYJIs)

Ne
1/

ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
y4eOHO-METOIMYECKON JTUTEPATYPHI

KommuecTBo
IK3EMILIAPOB/3JIEKTP
OoHHBIIT agpec DbC

OcHOBHASl JJUTEPATYPA

Axmamue ®@. T'., I'miedanoB P. M., Maremarndeckoe MOJCTUPOBAHUE H

http://www.iprbooksh

1 |merompr ontumumsanuu, Kasanb: Ka3aHCKHI TOCYIapCTBEHHBIH apXUTEKTYPHO
-ctpoutenbHbiid yHUBepcuTeT, O5C ACB, 2017 0p.ru/73309.htm|
Canmmuna H. 1O., HWmuranmonnoe wmojaenupoBanue, Tomck: Tomckuit http://www.iprbooksh

2 |rocymapCTBEHHBINH YHHBEPCUTET CHCTEM YIIPABICHUS U PAJNOITCKTPOHUKH, Db OF') fu /70612 html
Konrent, 2015 ' '
®omun B. TI'., Umwuranmonnoe wmoaenuposanue, CapatoB: CapaToBCcKuit http://www.iprbooksh

3 |rocymapcTBeHHBIN TexHHueckuil yHuBepcuteT umenu HO.A. Tarapuna, DbC OF') ru/76 4;83 html
ACB, 2015 ' '
CexneroBa H. H., TyukoBa A. C., CucTeMHbIll aHAJIU3 U NPUHATUE PELICHUH, http://www.iprbooksh

4 |Camapa: IToBOKCKHI TOCYIapCTBEHHBIH YHHBEPCHTET TEICKOMMYHHKAIUN U OF.) /75 4'07 html
uHpopmaruku, 2017 ' '

5 IMusieckuii C. A., [lpunstue pemennii, Camapa: Camapckuii rocynapcrBennsii| http://www.iprbooksh
apXUTEKTYpHO-CTpOUTENbHBIN yHUBepcuTeT, DBC ACB, 2015 0p.ru/49894.html
Kopo6osa U. JI., Apremos I'. B., [Ipunsitue pemnieHuii B cucteMax, OCHOBaHHBIX http://www.iprbooksh

6 |ma 3Hammsax, TamboB: TamMOOBCKHiI TOCYHapCTBEHHBIH  TEXHHYCCKHUIL OF.) /6 4i66 html
yuusepcutet, DbC ACB, 2012 ' '
Huszurtaunoa A. P., Kopaounckas U. b., Obmas Teopust CUCTEM U CHCTEMHBIH http://www.iprbooksh

7 |aHanms, Camapa: [ToBomkCcKuMit rOCyJapCTBEHHBIH YHUBEPCUTET OF.) fu /75?;9 4 html
TeJIEKOMMYHUKaAIMi 1 uadopmatuku, 2017 ' '
Yepusea C. H., [enucenko B. B., Kopo6Gosa JI. A., HMmurtanuonHoe http://www.iprbooksh

8 |momemupoBanme cucteM, BopoHexx: BOpOHEKCKHI — TOCYIapCTBEHHBIH OF') fu /50630 html
YHHBEPCHUTET MHKCHEPHBIX TexHoaorui, 2016 ' '

9 l'auboBa T. B., CucremHublii aHanu3 B TexHUKe W TexHomorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuii rocympapctBeHsslii yausepcuret, DbC ACB, 2016 0p.ru/69943.html

10 XKypasmesa T. 0., Tlpaktukym mno aucimiuinae —«Mmvurtanuonnoe| http://www.iprbooksh
MoaenupoBaHue», CapatoB: By3oBckoe oopa3oBanue, 2015 op.ru/27380.html

JoToJTHUTeIbHAS JIUTEPATYPA

1 banaranckuit W. A., TlpuknagHoit cucremHblii ananmu3, Hoocubupck:| http://www.iprbooksh
HoBocubupckuii rocyjapCcTBEHHBIN TeXHUYECKH yHUBepcuTeT, 2013 0p.ru/45429.html
Kazanckas O. B., IOu C. I'., AnscoBa O. K., Mozgean 1 MeTOIbI ONITHUMHU3AIUH. http://www.iprbooksh

2 |[paxtukym, HoBocubupck: HOBOCHOHPCKHUIT TOCYNapCTBEHHBIM TEXHHYECKHI OF.) ru/ 453'97 html
yausepcutet, 2012 ' '

3 Hanensy T. f., Teopust cucrem u cucteMHbId aHanu3, Mocksa: EBpaswuiickuii| http://www.iprbooksh
OTKPBITHIA UHCTUTYT, 2011 0p.ru/10867.html

4 Pemmvur b. U., MmwuranmonHoe MojenupoBaHMEe W CHCTeMBI yrpasienus,| http://www.iprbooksh
Mocksa: Uudpa-Umkenepus, 2016 op.ru/51719.html
HuszutnuaoBa A. P., HccnenoBanwe onepanviii ¥ METOIbl ONTHUMHU3AIUU, http:/Avww.iprbooksh

5 |Camapa: TTOBOMKCKHI TOCYIapCTBEHHBIH YHHBEPCUTET TEICKOMMYHHKAILIUHA U OI.J fu /753;77 html
nadopmaTtuky, 2017 ' '
IOaun B. C., MeToauyeckne yka3aHusi 1 KOHTPOJIbHBIC 3aIaHUS 110 JUCIUILTHHE http:/Awww.iprbooksh

1 |Teopus npunsitus pemenuit, MockBa: MOCKOBCKHIT TEXHHYESCKHIA YHHBEPCUTET ) ,

cBsi3M M nHopmaruku, 2014

op.ru/61765.html




OO6yuaromuecs u3 yncia nHBATHIOB 1 Jiull ¢ OB3 obecrednBaroTCs MeYaTHBIMU U (MITH ) DJIEKTPOHHBIMHU
o0pa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10POBBA.

8.2. Ilepeuenb pecypcoB HMHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «MHTepHET», HEOOXOIUMBIX IS
OCBOCHMS TUCITUTUIMHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «HTepuer» DIIEKTPOHHBIN ajpec pecypca
OCHOBBI CHCTEMHOI'0 aHAJIN3a U TCOPUH IPUHSATHUS PEIICHHMA moodle.spbgasu.eu
elibrary.ru elibrary.ru
Scilab https://www.scilab.org/

8.3. Ilepeuens coBpeMeHHBIX MpodecCHOHATBHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

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

internet-resursy/

https://www.spbgasu.ru/upload-
Crricok cOOpHUKOB Tpya0B U koH(pepeniuii B PUHI]/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer

IMepuomnueckue u3mpanus CIIOIACY sitet/Biblioteka/Periodicheskie
izdaniya/

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

Enunuenii  9neKTpoOHHBIH  pecypc  y4eOHO-METOIUYECKOH  JIMTepaTyphl

CLIGLACY www.spbgasu.ru

Bcepoccuiickuii  MHCTUTYT HAyYHOH W TEXHHYECKOW HH(OpMaIUK L

(BUHITH) www2.viniti.ru

Poccwuiickast rocynapcTBeHHass OMOIMOTEeKA www.rsl.ru

@enepanbHblii  oOpa3oBarenbHbll moptan "EnmHoe OKHO gocTyma K

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

Hayunas DIIEKTPOHHAS
Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU 6ubmorexa L IBRARY RU
DeKTpOHHO-0MOIMOoTeuHast cucTeMa u3aarenbersa "IPRbooKs™ http://www.iprbookshop.ru/
DneKTpOHHO-0nOIroTeyHast cuctema n3aarenbersa "FOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-0MOIMOTEUHAs CUCTeMa n3aarenbeTBa "Jlanp" https://e.lanbook.com/
OnektpoHHas 6ubnuorexa Upoduc 64 IhJ;;/)://ntb.spbgasu.ru/|rb|564r_p
Cucrema auctaniimonHoro ooyuenus CIToI’ACY Moodle https://moodle.spbgasu.ru/

8.4. Ilepeuenb HMH(OPMAIMOHHBIX TEXHOJOIHMH, HCIHOJB3YEMBIX MpPHU OCYIIECTBICHUU O0Opa30BaTEIbHOTO
mporecca IO JUCHUILIMHE, BKJIKOYas IEpedYeHb JIMIEH3HOHHOIO M CBOOOJHO  paclpoCTPaHsIEMOIo
MIPOrPaMMHOT0 0OecreueHus

Croco6 pacrpocTpaHeHUs
HanmenoBanwue (TMIIEH3UOHHOE WK CBOOOHO
pacIpoOCTPaHIEMOE)




Microsoft Visio 2016

Horosop Ne  J132009689201 ot
18.12.2020r [IporpammubIie
npoAyKTsl MaiikpocodT, goroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Gretl Bepcust 2019¢

CBOOOJIHO PACIPOCTPAHIEMOE

Matlab Bepcus R2019a

MATLAB JIOTOBOD
NeJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiia IIpoekTs!"

Ramus Educational Bepcus 1.11

CBOOOJTHO PACIIPOCTPAHIEMOE

Microsoft Windows 10 Pro

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIe
npoykTel Maiikpocodr, qoroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiig": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

Hdorosop Ne  J132009689201 or
18.12.2020r [Iporpammuble
npoaykTel Maiikpocodt, norosop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TeXHUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
CaeJnieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIUTOPUI M OMEIICHHUH I CAMOCTOSITEIbHON pabOThI

HaumeHnoBaHue yuyeOHBIX ayAUTOPUI U TOMEILIEHUIN
IUISL CAMOCTOSITEIIbHON paOOThI

OcHalieHHOCTh 000pYJI0BAaHUEM U TEXHUUECKUMHU
cpelcTBaMu OOyueHus

07. VuebHble ayauTOpuUd JUIsI  MPOBEACHUS
JIEKIIMOHHBIX 3aHATHU

VYueOHas ayauTopud JJIsL MMPOBCACHUA 3aHATHI
JJCKIIMOHHOIo  TWia, KOMIIICKT MyJ'IBTI/IMeI[I/II\/’IHOFO

000pyI0BaHUS (mepcoHaIbHBIN KOMIIBIOTED,
MYJbTUMEAUMHBIA MPOEKTOP, 3KpaH, ayJuO-CUCTEMA),
JOCKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  melenn,

noaktoueHue K kommbeloTepHoit cetu CIIGIACY,
BbIX0J B UHTEpHET

07. KoMIbroTEpHBIN KJIacC

Pa6oune mecra ¢ I1K (cTos KOMIBIOTEPHBINH, CHCTEMHBIH
OJI0OK, MOHHMTOp, KJaBHAaTypa, MbIIb), CTOJ pPabouMii,
nonkimoueHne K kommeiorepHor cetn  CIIGIACY,
BbuIXoA B Internet.

07. Y4eOHble aymIuTOpUU M CAMOCTOSATEIHHOU
paboThI

ITomemenune TUISL CaMOCTOSITENTbHON paboThI
(KOMITbIOTEPHBIN KJ1acc):

[1IK-12 mr. (cucreMHBIH 0JIOK, MOHUTOp, KJIaBHATypa,
MBIIIB)  C  YCTAaHOBJIEHHBIM  MYJbTUMEIUITHBIM
obopymoBanueM (IIPOEKTOP, OKpaH, KOJOHKH) C
JnocTynoM Kk cetd «MHTepHeT» 1 obecnedyeHrneM J10CcTyma
B DJIEKTPOHHYIO HH(OPMAIIMOHHO- 00pa30BaTENbHYIO
cpeny CIIGI'ACY; ngocka MapkepHasi; KOMILJIEKT
yuebHoil Mebenu Ha 12 mocagouHbIX MECT.




07. VYuebGuble ayauropuu ans  nposeneHus|Komruiekrt MYJBTUMEAUHHOTO 000pyI0BaHUS
MPAKTUYECKUX 3aHSTUH, KypcOBOTO|(TI€pCOHATBHBII KOMIIBIOTED, MYJIbTUMEIUHHBIN
MPOCKTUPOBAaHUS (BBIIOJHEHUSI KYpPCOBBIX DPabOT),|IPOEKTOpP, IKpaH, ayqHo-CHCTEMa), JOCKA, KOMILJIEKT
TPYNNOBBIX M WHAMBHUIYAJIbHBIX KOHCYJbTAllUH,|yueOHOM MeOenu, MOAKIIOUEHUE K KOMIIBIOTEPHOU CETH
TEKYILETro KOHTpoJIA U nmpoMexyTouHoi arrectauuu |CIIGIACY, Beixoa B HTEepHET

st maBanmoB u ymi ¢ OB3 obecrieunBaroTcs crienuaibHbIE YCIOBUS IJIS MOTYYCHHUST 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATHUBHO-TIPABOBBIX JJOKYMEHTOB.



Pabouas nporpamma coctasiieHa Ha ocHoBe ®PI'OC BO - marucrparypa 1o HarnpaBI€HUIO TOATOTOBKU
21.04.02 3emneycTpoiicTBO U KamacTpsl (mpuka3 MunoOpHayku Poccuu ot 11.08.2020 Ne 945).

IIporpammy cocraBuiI:
norieHT MAT, k.¢-Mm.H. Ypazaesa JLIO.

[Tporpamma oOCyxieHa 1 peKOMEHI0BaHa Ha 3aceqaHuu Kadeapsl MaTeMaTHKU
13.05.2021, npotokon Ne 8

3aBenyromnuii kadeapoit k.¢.M.H., noneHt, I'.B. SIkynuna

[Tporpamma oo0peHa Ha 3aceaHUH Y4eOHO-METOAMYECKON KOMICCHH (DaKyTbTeTa
17.06.2021, npotokos Ne 10.

IIpencenarens YMK k.T.H., nouent U.1. Cyxanosa
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