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1. Heau n 3a1a4u 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
(dhopMupoBaHHe y OyIyIIUX MAarUCTPOB CIOCOOHOCTH OCYIIECTBIISATH KPUTHYECKUH aHATH3 TPOOIEMHBIX
CUTYaIlMil Ha OCHOBE CHUCTEMHOIO MOAX0/1a, BRIPA0ATHIBATH CTPATETUIO CHCTBHUIMA
(opMupoBaHHE CIIOCOOHOCTH K BBISIBICHUIO COCTABJISIOIINX MPOOJIEMHON CUTYallud U CBSI3€H MEXKIY

HHUMU,

OCBOEHHME METOJIOB KPUTUYECKOIO aHaJIM3a IPH MCCIECIOBAHUM CUCTEM M BbIOOpa METONOB aHAIIN3a,
aJIeKBAaTHBIX MPOOJIEMHON CUTYyallUH;
[IOJIyU€HUE HABBIKOB pPa3pabOTKM K OOOCHOBaHWE IIaHa JEMCTBUM MO PELIEHUI0 NpoOIEeMHON

CUTYalllH;

MOJIydeHHE 3HAHWW 10 NPHUMEHEHHWIO CrocoOOB 00OCHOBaHUS pemieHus (MHIYKIUS, NETYKIHs, IO
aHAJIOTMH) IPOOJIEMHON CUTYalluu U3y4YE€HUE IPUHLIUIIOB TEOPUH CUCTEM;

OBJIQJICHHE CIIOCO0aMU KIacCU(UKAIIMU CUCTEM;

pa3BUTHE HABBIKOB CUCTEMHOI'0 MOJIEJIMPOBAHUS;

MMO3HAHUE CIIOCOOOB MPUHATHUS PELICHUH B CJIOKHBIX CUCTEMAX.

2. llepeyeHb NJIAHUPYEMBIX pe3yJbTATOB OOy4YeHHUS] MO AUCHUILUINHE (MOAYJI0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHHUs] KOMIIeTeHIU

Ko n saumeHoBanue

Kona n HaumenoBanue

[Tnanupyemblie pe3yabTaThl 0Oy4eHUs MO

KOMITETEHITUH WHJIUKATOPa J0CTHKEHUS TUCITUTIIINHE, 00€CTIeYNBAIOIINE TOCTHKEHUE
KOMIIETCHIIUU IJIaHUPYEMBIX pe3ynbTaToB ocBoeHHs OITOII
YK-1 Cnoco6en|YK-1.1 OcymecTBiaseT MOUCK|3HAET
OCYIIECTBJISTh KPUTUUECKHH |HHPOPMAITMOHHBIX PECypcoB (B|- TPUHIMIBI TIOMCKA © MaTEeMaTHYECKOU
aHaIu3 MpoOJIEMHBIX|TOM 4YHcie B LIUQPOBOH cperne),00padoTku JaHHbBIX,
CUTYaIHI Ha ocHOBe|cOop ¥ 00paboTKy MHMDOPMAIIMU|IPUHIIMIBI ~ TEHEpAIllMd  PENpPe3eHTAaTHBHOMN
CHUCTEMHOT'O M0/1X0/1a,|0 MPOOIEeMHON CUTYalluU BBIOOPOYHON COBOKYITHOCTH;
BbIpa0aThIBaTh  CTPATETHIO - TEOPETUYECKHUE OCHOBBI MaTeMaTH4ECKON
eHCTBUN 00pabOTKHM TaHHBIX
ymeer
- OCYILIECTBIISITh T€HEPALINIO PEIPE3CHTaTUBHON
BBIOOPKHU B COOTBETCTBHH C 3a/IaHUEM;
- 000CHOBBIBATh HEOOXOUMBIN 00BEM BRIOOPKHU
JUIS KCCIIEIOBAHMUS,
- NPOBOJUTH CTATUCTHYECKYI0 0OpaboOTKy
JAHHBIX IPOBOJUMOIO UCCIICOBAHHUS.
BJIaJieeT HABbIKAMH
- MaTeMaTU4YeCKUMHU MeTojamMu o00paboTku
JTAHHBIX
VK-1 Crocoben|YK-1.2 IIpoBoaut OLICHKY|3HaeT
OCYILIECTBIISATh KPUTHUECKUU [MHPOPMAIIMK O  TPOOJIEMHOM|- TeopeTHYecKHe OCHOBBI TEOPHH MPOBEPKHU
aHaIu3 MpOOJIEMHBIX|CUTYallUd ~ Ha  COOTBETCTBHE|CTATUCTUYECKHX TUIIOTE3;
CUTyaIui Ha OCHOBE|TpeOOBaHUAM OOBEKTHUBHOCTH H|yMeeT
CUCTEMHOTO MOAX0J4,|10CTOBEpHOCTH - GOpMyIUPOBATh CTATUCTUYECKUE THITOTE3HI;
BbIpa0aThIBaTh  CTPATETHIO - OCYIIECTBJISITh ~ NIPOLENYPY  HPOBEPKHU
NeCTBUM CTAaTUCTUYECKUX TUIIOTES;

BJIaJieeT HABbIKAMHU
- nponeaypaMu HIpPOBEPKU CTATUCTUYCCKUX
THUIIOTE3




YK-1 Crnoco6en|YK-1.3 OcyiiecTBIsIeT|3HAET
OCYILECTBIISTh KPUTHUSCKUH [IEKOMIIO3UIIMIO  MPOOJIEMHO|- CIOCOOBI JIEKOMITO3UIIMN CHCTEM (ammapar
aHaIu3 MPOOJIEMHBIX [CUTyallMH KaK CHCTEMBI 3HAKOBBIX AHArpaMM M [PoUee);
CUTYyaLHI Ha OCHOBE - MaTeMaTU4YeCKUe  METOJbl  BBISABIICHUS
CUCTEMHOTO noaxoja, 3aKOHOMEPHOCTEH  (YHKIIMOHUPOBAaHUS U
BBIPA0ATHIBATh  CTPATETHIO Pa3BUTHS CUCTEM;
JICUCTBUI - MATE€MaTUYECKUE MOJIEIU OIUCAHUS CUCTEM
UL WX aHaluM3a W NIPOTHO3WPOBAHUS
MOBEJICHUS, CTPATErHYECKOTO IJIAHUPOBAHUS;
yMeeTr
- BBISIBJIITH CHCTEMOOOpasyroniue (akTopEI,
XapakTEePHU3yIOlIMe CTPOCHUE U TIOBEJICHUE
CHUCTEMBI;
BJIajieeT HAaBbIKAMH
- crmoco0aMu  BBISIBJICHHS  COCTaBJISIONIUX
poOJIEMHOM CUTYAITH U CBS3EH MEXKy HUMU C
WCIIOJIH30BaHNEM MAaTEMaTUUYECKOT0 anmnapara:
0aJaHCOBBIX MOJICIICH,
MOJIEIICHl CHCTEMHOM TMHAMHUKH,
PErPECCHOHHBIX MOAEIEN
YK-1 Crniocoben|YK-1.4 BrisBiser a1eMeHT(bl) H|3HAET
OCYITIECTBIISITh KPUTUUECKUM|CBSA3H(1), CO3/al0NIMe|- OCHOBHBIE MaTEMaTUYECKUE MOJCTH IS
aHaIn3 MPOOJIEMHBIX [IPOOIEMHYIO CUTYAIIUIO BBISIBJICHUSI DJICMEHTOB W CBSI3€M B CHCTEMaX,
CUTYaIit Ha OCHOBE CO3JAIOIIUX  MPOOJEMHYI0  CHUTyallMI0  C
CUCTEMHOT'O MoJIX0/1a, HCII0JIb30BaHUEM MAaTEMaTHYECKOIo arnmapara:
BBIpa0ATHIBaTh  CTPATETHIO 0aJlaHCOBBIX MOJICIICH,
NEUCTBUI MOJIEJIC CHCTEMHOM TMHAMUKH,

PErpECCUOHHBIX MOJIETIEH;

- MaTeMaTU4YeCKUE OCHOBBI HMUTAIIIOHHOTO
MOJETTUPOBAHUS;

- OCHOBBI MAaTEMaTHYECKOTO MOJICTMPOBAHUS C
MCII0JIb30BAHUEM UMHUTALMOHHBIX MOJIENIEH;

ymeeT
- BBISBJISITH J1eMEHT(bI) M CBSI3b(H1), CO3/IAfOIIHE
NpoOJIEMHYI0 ~ CHTYallMI0  C  [OMOIIBIO

HMHUTAIMHUOHHOI'O MO ACIIMPOBAHUA;

BJIaJieeT HABbIKAMU

- IpUEMaMU UMHUTALIUOHHOI'O MO ACIIMPOBAHMA;
- MCTOJaMHM MATCMAaTHM4YCCKOI'O aHalu3a 1A
HHTCpIpETAlluN PE3yJIbTAaTOB HMUTALITMOHHOI'O
MOJCIINPOBAHUS.




VK-1 Criocoben

VK-1.5 ®opmynupyer 3amauy

3HaAeET

OCYILECTBIISATh KPUTUUECKUH |(11) TUIs pa3pelieHus[- OCHOBHbIE MAaT€MAaTUYECKUE MOJEIH UL
aHaJIn3 PpOOJIEMHBIX [[TPOOIEMHON CUTYyaITH OIMCaHUS CUCTEM;
CUTYaIil Ha  OCHOBE - OCHOBHBIE = MaT€MaTUYECKHUE  METOJIbI
CUCTEMHOI'0 10/1X0/1a, ONTUMU3AIINH;
BbIpAa0aThIBATh  CTPATETHIO - OCHOBHBIE MATEMAaTUYECKUE MOJICJIN TPUHSATHS
JNEUCTBUN pelmleHud M OKCIEPTHOTO  OLICHUBAHUSA
CLICHapUEB Pa3BUTHS;
- MaTeMaTU4YeCKUE OCHOBBI HMHUTAIIMOHHOTO
MO/JIETTUPOBAHUS CUCTEM;
ymeer
- (¢opManu3oBBIBaTh YCIOBHE 3aJaud U
dbopMynupoBaTh eé MaTeMaTHYECKYIO
MIOCTAHOBKY;
- CTPOUTh UMUTALMOHHYIO MO/IEITB;
BJaJleeT HABbIKAMHU
- cnocobaMu MaTeMaTudecko (opmanuzanuu
yCIIOBUS MPEAMETHOH 3a/1a4H;
- TOAXO0JaMH K BBIOOPY WJIM TOCTPOEHUIO
MMUTAIIMOHHOM MOJIETTN CUCTEMBI
YK-1 Cnoco6en|YK-1.6 OcymiecTBIisieT|3HaeT
OCYILIECTBIISATh KPUTUUYECKUH [MACHTUPHUKAIMIO  3a1adu(u) u|- crnocoObl HAeHTU(UKALWKW MaTeMaTH4ecKOn
aHaJIn3 po06IeMHBIX [BBIOOp criocoba ux (ee) pelieHus|3anauu;
CUTYaIHI Ha OCHOBE - crocoObl BBIOOpAa MaTeMaTHYECKOTO0 METoJa
CHCTEMHOI0 H0JIX0/1a, peLeHus;
BbIpa0aThIBaTh  CTPATETHUIO
JNEUCTBUI ymeer
- OCYILECTBIISATh UAECHTUPHUKALHIO
MaTeMaTU4eCKON  3afgaud A pelleHUs

MPUKJIAIHON 3a/1a4H;
- 00OCHOBBIBaTh BBIOOp MAaTEMaTHYECKOTO
METOJa PEIICHHS sl TPUKIAIHOM 3a/1a4H;

BJIAJICE€T HABBIKAMH

- cmocobamMu  pelIeHHUs ~ MaTeMaTHYeCKOM
3aauu, (popmanusyromieil puKkIaaHyo 3a1a4y,
C TOMOIILI0 BBIOPAHHBIX MAaTEMATHYECCKHX
METOI0B

3. Yka3zaHue MecTa IMCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa30oBaTeIbHOH IPOrpaMMbI
HNannas nucruruinHa (Moaynb) BiiarodeHa B bnok «/luctumiuuel, moaynu» b1.0.01 ocHoBHOI
npodeccuoHanbHO oOpazoBaTtenbHOM mporpammbl 35.04.09 JlanmmadTHas apXUTEKTypa M OTHOCHUTCS K
00s3aTenpHOM YacTH yueOHOTO IJIaHa.
3HaHME Kypca MaTeMaTHKH B paMKaX MpOrpaMMbl OakaiaBprara

Ne n Ko v HanMeHOBaHME HHIAMKATOpa
n/n OCIICAYTOIHE AMCIHTIIIHET JOCTHKEHUS] KOMIIETEHLIUN
1 BoccranoBienne u oxpaHa  OOBEKTOB  JIaHAIIAPTHOMN MK-1.1, TIK-1.2, TIK-1.3, TIK-1.4
ApPXUTEKTYPBI
2 |Mpoexrasit Menemunent VYK-2.1, VK-2.2, VK-2.3, YK-2.4,
YK-2.5
3 CoBpeMeHHbIe HampaBieHuss Teopuu rpagoctpoutensctsa u|l1K-2.1, OIIK-1.1, OIIK-1.2,
TEPPUTOPUATIBHOTO TJIAHUPOBAHUS OIIK-1.3, OIIK-1.4




OIIK-6.1, OIIK-6.2, OIIK-6.3,

4 |Texnonorudeckas (OpraHu3anoOHHO-yIpaBieHueckas) npakruka|OIIK -6.4, T1K-3.1, T1K-3.2, TIK-3.3,
[1K- 3.4, IIK-3.5
5 |Anamu3 00beKTOB TaHAMA(THONW apXUTEKTYPHI HK-1.1, “TIK-1.2, 1IK-1.3, TIK-14,
OIIK-4.1, OIIK-4.2
6 Meroavka Hay4HBIX HCCIENOBAaHUM B I'PaJOCTPOUTEIBHOM MK-1.1, TIK-1.2, TTK-1.3, TTK-1.4
IIPOEKTHUPOBAHUU
7 Meroauka HayyHBIX MCCICIOBAHMM B JIU3aMHEPCKOM TK-1.1, TIK-1.2, TTK-1.3, TTK-1.4
IPOEKTUPOBAHUH
8 |Texuosornu nmanaAmMadTHOTO CTPOUTEIHCTBA OIIK-3.1, OIIK-3.2, OIIK-3.3,
OIIK-3.4
9 |DKOHOMHYECKHIA aHATN3 TPOCKTHBIX PEIICHHMA OIIK-5.1, OIIK-5.2, OIIK-5.3,
OIIK-5.4, OIIK-3.4
OIIK-4.1, OIIK-4.2, OIIK-4.3,
OIIK-4.4, OIIK-4.5, OIIK-4.6,
10 Hayuno-uccnenoBarensckast pabora (momyuernne nepBudHbIX|OI1K-4.7, OIIK-4.8, OIIK-4.9,

HAaBbIKOB HAYYHO-HCCIIEI0OBATENbCKON pabOThI)

OITK-1.1, OTIK-1.2, OTIK-1.3,
OITK-1.4, TIK-1.1, TIK-1.2, TIK-1.3,
TK-1.4

4. O0beM AUCUMIVIMHBI (MOAYJIf]) B 3a4€THBIX €IUMHMIAX C YKa3aHMeM KOJMYeCTBA aKaAeMHYeCKHX
4YacoB, BbIJEJEHHBIX HA KOHTAKTHYI pPadoTy oOydalouuxcsi ¢ npenojaBaresieM (M0 BHAAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSITEJILHYIO PAa00Ty 00y4aromuxcst

Cemectp
W3 Hux yacel Ha
Bup yaeOHOIT paGoThI Beero MPaKTHYECKYIO
Hacos INOATOTOBKY 1
KoHnTakTHasi pabora 32 32
Jlexnnonnsie 3ausaTus (JIek) 16 0 16
[Ipaktuueckue 3ausatus (I1p) 16 0 16
Nuas koHTakTHasi padoTa, B TOM 4ucJIe:
KOHCYJIBTAIIMH MO0 KypCcoBOH pabore (IpoeKTy),
KOHTPOJLHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluIo (claya 3a4era,
3auera ¢ OLEHKOM; 3anuTa KypCOBOI padOoTHI
(mpoexTa); cmada KOHTPOIBHBIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO
(KoHCYIBTAITHS TIepe]] 3K3aMEHOM U clladya
Yacpl Ha KOHTPOJIb 4 4
CamocTosiTeibHasa padora (CP) 72 72
O01asi TPy10eMKOCTb JMCUMILIUHBI (MOAYJISA)
yacel:| 108 108
3a4eTHbIE eIHHULIBI: 3 3

S. Conep:kaHue JUCHHUIVIMHBI (MOAYJIsi), CTPYKTYPHMPOBAHHOE IO pa3zejaM (TeMaM) € YKa3aHHeM
OTBEICHHOI'0 HA HUX KOJMYECTBA aKaJAeMHYECKHUX YaCOB U BUJI0B Y4eOHbBIX 3aHATHI
5.1. TemaTH4eCKHii MIaH TUCIUILIAHBI (MOJIYIs)




Konrakrnas pabdora (1o y4eOHbIM

3aHATHUSIM), Yac. Kon
o WHIUKATOp
= a
Ne Pa3genn! quCIUIIIINHEBL § fekTHH I3 P CP Beero, OCTHXKEHU
8 M3 HUX Ha W3 HUX Ha U3 HUX Ha qac. a
paKTU- MIPaKTU- MIpaKTU- KOMIICTCHIL
BCECro YECKYIO BCCro YECKYHO BCECro YECKYIO nun
moaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |l paznmen. Matemaruueckue
MOJICJIH CHCTEM
VYK-1.1,
OcHOBHBIE MOJIOYKEHUS VK-1.2,
CHUCTEMHOTO a”HaIM3a. VK-1.3,
1.1 MaremaTtudeckne MOJIETH 1 8 S 12 25 VK-1.4,
CHCTEM VYK-1.6,
YK-1.5
2|2 paznen. Metoibl
OTNITHMH3AIINH B YIIPABICHUH
CUCTEMaMH
VYK-1.1,
Metoasl ONTHUMH3ALUH. VK-1.2,
21 [IpuMepr! norcka ONTUMAIBHBIX 1| 2 5 12 16 YK-1.3,
PEXKUMOB  (PYHKIIMOHUPOBAHUS VYK-1.4,
CUCTEM YK-1.5,
YK-1.6
YK-1.2,
NmuTauroHHOE MOACIUPOBAHUS VK-1.3,
29 MIPOIIECCOB IS MOMCKa 1 2 2 16 20 VK-1.4,
" lonTEMaNBHBIX PEKUMOB PAOOTHI YK-1.5,
CHUCTEMBI YK-1.1,
YK-1.6
3. |3 paznen. Marematuueckue
METO/IbI IPUHATHS PEIICHUI
YK-1.1,
YK-1.2,
MHOTOKpHUTEpUATIbHBIE METObI VK-1.3
3.1. lonTumuzanuu Ui OpuHATHA| 1 2 2 12 16 !
pereHui yK-14,
YK-1.5,
YK-1.6
YK-1.1,
YK-1.2,
390 MareMmatuueckue § METOIBI 1 2 3 10 15 VK-1.3,
MIPUHATHS pELICHUN YK-1.4,
YK-1.5,
YK-1.6
YK-1.1,
YK-1.2,
33, Nmuranmonsoe MOJIeTMpOBaHHe| 4 5 10 12 YK-1.3,
JUTSI IPUHSITHUS pELLIeHUN VK-1.4,
YK-1.5,
YK-1.6
4. |4 pa3nen. Kontpons




VK-1.1,
VK-1.2,
VK-1.3
4.1. |3auer 1 4 '
VK-1.4,
VK-1.5,
VK-1.6
5.1. Jlekmun
Ne | HaumenoBanue pazaena N
. HaumenoBanue u kpaTkoe cojiepkaHue JICKIUN
/1 U TEMBI JIEKITHI
OcHOBHBIE TIOJIOKEHUSI CHCTEMHOTO aHaJIN3a U TEOPUU MIPUHATHUS PEIICHUMA
OCHOBHBIE TTIOHATHS CUCTEMHOIO aHaJIn3a
OCHOBHBIE T10JIOKEHUS
[IpuMepsl cuCTEM B TEXHUKE U IKOHOMHKE
CHCTEMHOTI'O aHaJIN3a.
1 MareMatnueckoe MOJEIMPOBAHKE MTPH U3YYCHUH CHCTEM
MaremaTtudeckne o
Buap MaTeMaTHUeCKUX MOAEIEH CHCTEM
MOJIEJIM CUCTEM .
Hcnonp3oBanne TEOPUU MPUHSITHS PEIICHUN B CHCTEMHOM aHaJN3€
banancoBrle Moaenu B cucTeMHOM aHanuze. [lpumenenue OalaHCOBOM
monenn JleonTreBa
Hcrtopust co3ganust 6alaHCOBBIX MOJIEICH.
Tabnuira MexxoTpaciieBoro 6agaHca u €€ CTPyKTypa.
OcHOBHBIE OAJTAHCOBBIE COOTHOIIIEHHS.
OCHOBHEBIE TIOJIOKEHUSI
TexHomornueckasi MaTpHIlA U €€ TPOTYKTUBHOCTbD.
CHCTEMHOTIO aHAJIN3a.
1 Marpuna noJIHbIX 3aTpar.
Maremarudeckne
Monens JIeonTheBa.
MOJIEJIX CUCTEM
OcHOBHBIE THIIBI 33/1a4, PEIIaeMbIX C IIOMOIIBIO Moienu JIeOHThEBA.
banmancoBbie Monenu B CHCTEMHOM aHaiuse. [IpumeHeHue OamaHCOBOM
MoJienu JIeoHTheBa /ISl pelrieHus MPaKTUYECKUX 3a/1ad.
Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHI MTPU MPUMEHEHHH B CHCTEMHOM
a”Ham3e 0aJaHCOBBIX MOJEJIEH
Mogenu cucTeMHOM TUHAMUKHA
Hctopus co3znanusi MOAeNIe CHUCTEMHOM TUHAMUKH.
[IpuHIUIIBEI CO31aHKS MOJEJICH CUCTEMHON TMHAMUKU
OCHOBHBIE DJIEMEHTEI MOJEIN CUCTEMHON JUHAMHUKH.
00paTHBIE CBS3U B MOJICTISIX CHCTEMHOM TMHAMHKHU
W3BecTHBIE MOJETU CUCTEMHOW NWHAMHKH B Tpyaax doppecrepa: Mozeib
MPEANPUATHS, MOJIEb TOPOJIa, MOJICIb PA3BUTHSI [IMBUIN3AIINH.
Cucremsl quddepeHnnaibHbIX ypaBHEHUS IEPBOTO MOPSIKAa C HAYaTbHBIMU
OCHOBHBIE IIOJIOXKEHUSA |yCIOBUSIMH ~KaK OCHOBA MAarTeMaTHYECKOrO MPEJICTABICHHSA MOJEIeH
1 CUCTEMHOI'O aHaJU3a. |cucTeMHOM NUHAMUKH.
MaremaTtuueckue [Tepexon k qUCKpeTHOM (hopMe MOJICIH.
MOJICIH CUCTEM [Iporno3upoBaHue CHEHApPUEB pPa3BUTUA CHUCTEMa OCHOBE MoJeNeH
CHUCTEMHON TUHAMUKH.
CranuoHapHbie(yCTAaHOBUBIIIHECS ) COCTOSHUSI.
JluHeliHble W HEJIMHEWHbIE CHUCTEMbI, JIMHEApU3alUs B OKPECTHOCTH
CTAallMOHAPHOW TOYKH.
Bo3MoXKHOCTE  HMCclIenOoBaHHMSI MoOJeNed CHCTEMHOM JWMHAMUKHA  Ha
YCTONYUBOCTb.
Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTMM AJi1 IPOTHO3UPOBAHUS
CIICHAPUEB PA3BUTHS CUCTEM Ha OCHOBE MOJCICH CUCTEMHOM JUHAMUKU.
[TocTpoenne perpecCHOHHBIX MOJENEH sl aHallM3a U IPOTHO3MPOBAHUS B
OCHOBHBIE NOJIOKEHUS |cpecTeMHOM aHATH3E
1 cnlf/ITeMHoro AHATM3A.  |[TousTHE perpeccun
aTCMAaTHHCCKUC  T]ocTpoeHue MOJIENTH PErPECCHOHHOM 3aBHCUMOCTH Ha OCHOBE BBHIGOPOYHBIX
MOJIEJIH CUCTEM JAHHBIX




[TapHast 1 MHO>KECTBEHHAsI perpeccun

OmnpeneneHre OICHOK MapaMeTpPOB BHIOOPOYHOTO YpaBHEHHS JUHEHHON
MapHOM PErpecCUH C IIOMOILBIO METO/1a HAUMEHBIINX KBAJPaTOB

Onenka kayecTBa OCTPOESHHON MOJIENH JIMHEIHOM TapHOI perpeccuu
OreHKa TECHOTHI JIMHEWHOM CBSI3U

IIpoBepka 3HAUYMMOCTH YypaBHEHHMs JIMHEWHOM NIApHOM pPETrpeccuud H
[1apaMeTpPOB YpaBHEHUS

TpeboBanus K CTaTUCTUYECKUM OIICHKaM: HECMEILIEHHOCTb,
COCTOSATENBHOCTD, 2(P(PEKTUBHOCTE.

Teopema ['aycca-MapkoBa

[Ipennoceliky MeTOJa HAUMEHBIIUX KBaIpaTOB

Henuneiinas perpeccus. Ilpuem nmHeapu3aluu HEJIMHEHMHBIX MOJAEIIEH
OTIPE/IENIEHHBIX TUIIOB IS YIIPOIEHUS PacyeTOB.

OT60p (hakTOPOB B MOJEIISAX MHOKECTBEHHOMN JIMHEMHON perpeccun
[TocTpoeHnue perpeccHOHHBIX MOJENEH JUIsl aHalnu3a U IPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJIN3e

KoMmmnbroTepHble TEXHOJIOTUU [JIs1 MOCTPOCHMSI U aHalIM3a PErpecCHOHHBIX
MOJIENIEH.

MeToabI ONTUMU3BALINH.
[Tpumepsl noucka
ONTUMAJIBHBIX PEKUMOB
(YHKIIMOHUPOBAHUS
CUCTEM

Marematuueckue MOJENM  IOCTPOCHUS  KpUTEpPUEB  APPEKTUBHOCTH
¢byHKIIMOHUpOBaHUS cucteM. Mertoasl ontumuzanuu. [Ipumepsl moucka
ONTUMAJIBHBIX PEKUMOB (PYHKIIMOHUPOBAHUS CHCTEM.

[Tpomecc BBIGOpa kputepus >PGEKTUBHOCTH B KOHTEKCTE OCHOBHOM IIENH
WCCIIEIOBAHUS CHCTEMBbI

TpebGoBanus Kk KpUTEPUIO d3PPEKTUBHOCTH

Maremarnueckoe BeIpakeHue Kputepus 3PpGeKTUBHOCTH

[TocTaHoBKa 1 aHAIM3 OCHOBHBIX KOMIIOHEHTOB ONTHMU3AIIMOHHBIX 3a7a4
[TpuMeps! 3a1a4 IMHEHHOTO W HETMHEHHOTO MTPOTrPaMMHUPOBaHUS (MMEETCs B
BUJly ONTUMM3AIMM): 3a7aya o0 ONTUMAIbHON MPOU3BOJCTBEHHOM
porpaMmMe, TpaHCIOPTHAs 3a/laya, 3ajjauya O Ha3HAuYeHHUAX, 3a/1a4ya APoOHO -
JUHEMHOro MpOrpaMMHpOBAHMS, 3ajauya YOpPaBJICHUS 3amacamMu Ipu
JETEPMUHUPOBAHHOM CIIPOCE.

I'padmyeckuit meton pemeHust 3agad JHUHEHHOTO MPOTPaAMMHPOBAHUS.
AJNTOPUTM CUMILIIEKC-METOIA.

Kowmnbrotephas peanuzanus pelieHus 3a1aun JUHEHHOTO
IPOrpaMMHUPOBAHUS U

aHAJIU3 MOJIYYEHHOTO pPeleHUsl.

MeTtonpl pelieHue 3aad HEIMHEWHOTO MPOTPaMMHPOBAHUS B CUCTEMHOM
aHaJuse.

Hcnonb3oBaHnne KOMIBIOTEPHBIX TEXHOJOTHH UIsl TOWCKAa ONTUMAJIbHBIX
NDEXKUMMOR (hvmamnnvm(mannq CUCTEM.

NmurannonHoe
MOJETUPOBAHUS
MPOLIECCOB /7Sl IOUCKA
OTNTUMAJLHBIX PEKUMOB
paboThI CUCTEMBI

MatemaTuueckrie OCHOBbI IMUTALIMOHHOTO MOJICTIMPOBAHUS CUCTEM

CyTh UMHUTALIMOHHOTO MOJAECIIUPOBAHUSI.

Meron Monre-Kapio.

Teopus OLEHOK.

[IporpamMmmuoe obecrnieueHe IMUTAIIMOHHOTO MOICTTUPOBAHUS.

ANTOpPUTMBI T€HEpaALMU CITyYailHbIX YHCElL.

I'enepupoBanne ciayyallHbIX BEJIMYUH, MMEIONIUX 33JaHHBIA  3aKOH
pacnpeeneHusl.

HaxoxaeHue oONTUManbHBIX YCIOBUH (DYHKIIMOHHPOBAHHUS CHUCTEMBI C
MOMOIIBI0 UMUTALUOHHOTO MOJAEIIUPOBAHUS.

HecranmonapHsie pe:KuMbl pab0Thl UMUTAIIMOHHOW MOIETTH

AHanu3 BBIXOJAHBIX JaHHBIX W CpPAaBHEHHME AallbTEPHATUBHBIX BapUaHTOB
pe3yabTaTOB UMUTALIMOHHOM MOJIETH

AHanu3 4yBCTBUTEIbHOCTH UMUTALIMOHHOMN MOJIEIN




Peanuzanuss MMUTAMOHHOTO MOJEIUPOBAHUS C MMOMOUIBIO KOMITBIOTEPHBIX
TEXHOJIOTHI

[Ipumepbl pa3pabOTKM HUMHUTAIMOHHBIX MOJENCH I pelieHus 3aaa4
CHUCTEMHOTI'O aHAJIN3a U IPUHATUSA PELICHHI

Mogens ompesneneHuss MOTPEOHOCTEH TOpoJa B KOJUYECTBE IMOKAPHBIX
MaIluH

NmuTanroHHOE  MOJAEIUPOBAHUE
IIPOLIECCOB

TCXHOJIOTUYCCKUX W  TPaHCIOPTHBIX

MHOTrOKpUTEPHAIILHBIE METO Il ONITUMH3ALUN I IPUHATHS PELICHUI
[TocraHoBKa 3a7a4¥ MHOTOKPUTEPHAIIBHOM ONITUMHU3ALIHH.

HpI/IMepI)I 3aga4 CHCTCMHOI'O aHaJin3a, I[IpUBOAAIIME K 3adad4aMm

MHOTOKpUTEpHUATBHBIE |MHOTOKPUTEPUAIIBHON ONTUMHU3ALUH.
4 | wmeronapl onTMHU3anuKu |MeTOAbI MHOTOKPUTEPHUAIBHON ONTHMH3ALUN.
JUTS IpUHATHS perneanii |[I[puMeHeHrne MHOTOKpUTEPUAIBbHBIX METOJOB ONTUMHU3ALUU Ul IPUHATHS
peLeHni
Hcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJOTHH Il pealu3alvd METOJIOB
MHOTOKPUTEPHAIBHON ONITUMU3aLAH
MaremMarnueckre MEeTO bl IPUHSTHS PEeILIEHUN
OO61as XxapakTepuCTUKAa MaTeMaTHYECKUX METO/IOB IIPUHATHUS PEeLIEHUI
OKCHEepTHBIE METO/IbI M UX IPUMEHEHUE NPH MPUHATUN PEIICHUI
MaremaTtnueckoe OOOCHOBaHHME COIJIACOBAHHOCTH MHEHHMH JKCIIEPTOB,
MIpOBEpPKAa  CTATHCTMYECKUX THUIOTE3 I NPOBEPKH  3HAYMMOCTHU
Maremarnueckue Ko3(duLMeHTa paHTOBON KOppENSILNU
5 METOABI NpUHATHSA  [MeTton aHanu3a uepapxuii-o01acTh NPUMEHEHUSI B CHCTEMHOM aHAJINU3€ MpU
penieHui NPUHATHUM  pElIeHM,  omucaHue  oOmiero  auropurMma,  OIEHKa

COTJIAaCOBAHHOCTH MOCTPOCHHOM HepapXuH.

OneHka crieHapueB pa3BUTHUSI CUCTEMBI IPU MPUHATUU PEUICHUHN C TOMOIIBIO
JIepeBa peIICHUH

KowMmmbroTepHble TEXHOJOTHH [UIsl pealu3aliil MaTeMaTHYeCKHX METOJIOB
TIPUHSTUS PEIICHU.

5.2. [IpakT4ecKkue 3aHsATUS

HanmenoBanue pasacia

Ne .
o/ | 1 TEMBI IPAKTHYECKHX HaumeHnoBanue u coliep:kaHue NPaKTHYECKUX 3aHITHH
3aHATHH
MaremaTrueckue MeTo/ibl 00pabOTKM JaHHBIX, MPOBEPKA CTATUCTUYECKUX
TUIIOTE3
[IpuMeHeHre MeETOJOB MaTEeMAaTUYECKON CTATUCTUKU Ui 0OpaboTKU
pe3ynbTaTOB 3KCIIEPUMEHTA WM HaOII0IeHUH
OcHOBHBIE TIOJIOKEHUS .
Hcnonb3oBaHne KOMIIBIOTEPHBIX TEXHOJIOTUH 1151 00pabOTKH JAHHBIX.
CHUCTEMHOI'O aHaJIN3a. .
1 [Toctpoenue smnupudeckoit pyHKIMN pacpeeneHus.
Maremartuueckue o
I'padux smMnupuyeckoit GyHKIUHN pacrpeieneHusl.
MOJEIIU CUCTEM
OmnpezesneHne YUCIOBBIX XapaKTEPUCTHK BBIOOPKU
IIpoBepka cTaTUCTUYECKUX TUIIOTE3 O 3aJaHHOM BUJIE PACIIPEACIICHHUS.
JlucniepCUOHHBIN aHaAJIU3.
PenreHne npakTu4ecKux 3aaad.
banancosas monens JIeOHTbEBA U €€ IPUMEHEHHUE B CHCTEMHOM aHAJIN3€
Ananu3 TabnMIbl MEXOTPACIEBOTO OaaHCca
OcHuoBuble nojioxkenns [[loctpoenne Monenu JleoHTheBa Ha OCHOBE 33/JlaHHONM  TaOJIMIIBI
1 CHCTEMHOIO aHaIM3a. |MEKOTPACIEBOro OanaHca
Maremaruueckue Onenka npoJyKTUBHOCTH TEXHOJOTUYECKOW MaTPULIbI
MOJENU CUCTEM Peurenne TUIIOBBIX 33434 CTPATETMYECKOTO INIAHUPOBAHUS
Hcnonp3oBaHre KOMIIBIOTEPHBIX TEXHOJOTHHA IPU  pELIEHUU  3a4ad
CHCTEMHOI0 aHaJIn3a C MpUMEeHeHneM OaaHcoBoi Mojienu JIeoHTheBa
1 | OcrosubIe momoxkenus |[IOCTPOCHUE M aHATIM3 MOJIEIICH CHCTEMHOM JMHAMHUKH




CHUCTEMHOTO aHaJIHn3a.
Marematnueckue
MOJEII CUCTEM

[TocTpoenune u aHanu3 MOJIeNed CHCTEMHOM JTUHAMUKA

Ucnonp3oBanne Meroma Diiepa HpH peaau3alud MOJENIEeH CHUCTEMHOMU
JUHAMUKU

ITonck cTaliMOHApHBIX COCTOSTHUI

[locTpoeHue clueHapueB pa3BUTHS HCCIEAYEMBIX CHUCTEM C IIOMOILIBIO
MOJIEJIEN CUCTEMHOW TUHAMUKHU

[IpuMeHeHne MoJene CUCTEMHON JUHAMUKH Ul PEUICHUE IPAKTUYECKUX
3aJa4 B CBOEH MpeaMETHON 00JacTH HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHUH.

OCHOBHBIE I10JIOKEHUS
CHCTEMHOTO aHaIu3a.
MaremaTtudeckne
MO/JIEJIA CUCTEM

[TocTpoeHue perpeccHOHHBIX MOJENEH JUIsl aHalIu3a U IPOTHO3UPOBAHUS B
CUCTEMHOM aHaJIN3e

[TocTpoenne Moaenu nmapHOW JIMHEMHOW PErpeccuu, NMpOBEpPKa 3HAYUMOCTH
YpaBHEHUS U IapaMETPOB YPaBHEHUS

[IpoBepka ocHOBHBIX Ipeanocbiok MHK

Hcnonp30Banne NOCTPOCHHOW MOJEIIHN JUIsl aHAIA3a CUCTEMBI.

[TocTpoeHnne HEMMHENHBIX MOJIENEH.

Br16op nyuieit moenu.

[IporHo3upoBanue Ha OCHOBE BHIOPAHHOM MOJETH.

MeToabI ONITHMU3BAIINH.
[Ipumepr! noncka
ONTUMAJIBHBIX PEKUMOB

MatemaTtuueckue MOJENN MOCTPOeHUs] KpuTepueB 3(H(HEKTUBHOCTU CHUCTEM.
Metonel  ontumuzanuu. [Ipumepbl MoMCKa ONTUMAIbHBIX PEKUMOB
(YHKIIMOHUPOBAHUS CUCTEM.

HOCTpOGHI/Ie MAaTEMaTHYCCKUX MO}ICJ’IGfI A OnpeACICHHUA OITHMAJIBHBIX

(GYHKIIMOHMPOBAaHHUSA  |peXHMOB pabOThI CHCTEM
CUCTEM Hcnons3oBaHWe KOMIBIOTEPHBIX TEXHOJIOTHH JUIsl MOMCKAa ONTHMAaJIbHBIX
PEKUMOB (DYHKIIMOHUPOBAHUSA CUCTEM IIPU PEIICHUM NMPAKTHUYECKUX 3a/1ay
CHCTEMHOI0 aHAJIN3a.
[IpuMeps!l IMUTAIIMOHHOTO MOJEITUPOBAHUS
HNmuTannonHoe Peanuzanus mnpuMepoB HMMHUTAMOHHOTO MOJEIUPOBAHHA C ITOMOIIBIO
MO/IETUPOBAHUS IIPOrpaMMHOTO 00ecreueHUs

IIpoueCcCoB I MOMUCKa
OIITUMAJIBHBIX PCIKUMOB
pa6OTBI CUCTCMBI

Pemenne IMPAaKTUYCCKUX 3aaad CHUCTECMHOI'o aHajlinu3a C TI[PUMCHCHHUEM
HUMUTAIlMOHHBIX MOﬂeHeﬁ. HaXO)KI[CHI/Ie OIITUMAJIBHBIX YCJ'IOBI/Iﬁ
(bYHKHI/IOHI/IpOBaHI/IH CHUCTEMBI C ITIOMOIIBIO UMUTAITMOHHOI'O MOACIIMPOBAHUA.

MHorokpuTepuaibHbIe
METO/IbI ONITUMHU3ALIUU
JUIS IPUHATHS pelIeHUN

MHorokpuTepuanbHble METOAbl ONITUMU3ALINU I IPUHSTUS PEILICHUN
[IpakTyeckoe MpUMEHEHHE METOJ0B MHOTOKPUTEPUAIbHBIE ONTUMHU3ALUU
JUIS IPUHSATHS PEIICHUH.

Pemenune 3amay mMpUHATHS PEHICHUH C TOMOIIBI0O MHOTOKPHUTEPUATIHHBIX
METOJIOB ONITUMU3ALINYU C IPUMEHEHHEM KOMITbIOTEPHBIX TEXHOJIOTUI

MaremaTudecKkue MeTOIbl IIPpUHATHA peH_IeHI/Iﬁ

MaremaTtuueckue .
Pemienne mpakTHuecKuX 3ajay Ha NPUHATHE PELICHUH C HUCHOJIb30BAHHUEM
METO/Ibl IPUHATUS o
. MaTeMaTUYECKUX  METOJIOB  MPHHATUSA  PEHIEHUH C  IpUMEHEeHue
peleHui .
KOMIIBIOTEPHBIX TEXHOJIOTHH.
HiMuTaninoHHOE MOJIENIMPOBAHUE [T IPUHATHS pellIeHHUH
[IpakTuyeckas peanu3alMs OCOOCHHOCTEH MNPUHATHA  pelIeHUH B
JUHAMMYECKH  CJIOKHOW  Cpele € IPUMEHEHHEM  HMHUTALMOHHOTO
MOJIETTUPOBAaHUE
HNmutannonHoe Pemenune npakTnyeckux 3a1a4 CUCTEMHOTO aHAIM3a:
MOJENUPOBAaHUE Il |[IPUHATHE PpEIIEHHH Ha OCHOBE HWMHUTALMOHHOTO  MOJEIMPOBAHHUSA
MPUHATHS PEIICHUH  (paclpOoCTpaHEHUs MHHOBALIMIA:
NPUHATHE PEIIEHWH Ha OCHOBE HWMHMTALlMOHHOTO  MOJEIMPOBAHHUS
pacnpoCTpaHeHus 3arpsi3HEHMT;
NPUHATHE PEIIEHWH Ha OCHOBE HWMUTALMOHHOTO  MOJEIUPOBAHUS

neMorpapruecKux MpoIecCoB.




5.3. CamocrosTenbHas paboTa 00yqaronIuxcs

Ne | HaumeHnoBaHue paszaena N
Coneprxanue caMOCTOSTEIBHON paboThI
/I | AUCHMIUIMNHEI U TEMBI
OcCHOBHBIE TIOJIOKEHHSI CUCTEMHOTO aHAJIM3a U TEOPUU MPUHSITHUS PELICHUH,
MaTeMaTHYeCKHe METOJbI 00pabOTKM NaHHBIX, MPOBEPKA CTATHCTUYECKUX
THIIOTE3
N3yuenne OCHOBHBIX MOJIOKEHHUSI CUCTEMHOTO aHAJIM3a U TEOPUU TPUHATHUS
OCHOBHBIE I10JIOKEHUS .
pelieHu,
CHCTEMHOTO aHaJIM3a. o
1 CaMOCTOSITEILHOE PEIICHUE MTPAKTUYECKUX 3aJaHUN,
MaremaTtudeckne o
MOJIENH CHCTEM CBSI3aHHBIE C MATEMAaTHYECKUMU METOJaMu 00paOOTKHU JTaHHBIX U MPOBEPKOM
CTATUCTUYECKUX TUIOTE3, UCTIOIH30BAHNE KOMIBIOTEPHBIX TEXHOJOTUNA ISt
peLICHUS 3aJaHU .
WN3yuennii npUMEHEHWM KIACTEPHOIO0 aHaiuu3a I MHOTOMEpPHOM
TPYIITUPOBKH.
BbanancoBbie MOIesT B CHCTEMHOM aHaIH3€e
OcHoBHbIE TIoJIokeHus1 |M3ydeHne npuMeHeHus: 6alaHCOBBIX MOJIEJICH B CHCTEMHOM aHAJIN3€
1 cucTeMHOro aHanusa. |CamMOCTOSTENbHOE BBIMOJHEHUE MPAKTUYECKUX 3alaHUi C TPUMEHEHHEM
MaremaTudecKue KOMIIBIOTEPHBIX TEXHOJOTHIA.
MOJIEJIM CUCTEM N3ydeHne OCHOBHBIX MHPHUHIUNOB MOCTPOCHHS MOJIEIH PaCHIUPSIONMICHCS
sxoHoMukH Helimana
Monenn cucTeMHOM TMHAMHUKHA B CHCTEMHOM aHAJIN3E
N3ydeHune TeopeTuyeckoro Marepuaia
OCHOBHBIE HOTOKEHIS CaMocTosITeETbHOE BI)II'IOJ'IH?HI/IC MPAKTUYECKUX 3alaHUl C MPUMEHEHHEM
CHCTEMHOrO aHaniza.  |KOMIBIOTEPHBIX TEXHOJIOTHH }
1 MaTeMaTHIecKie HN3ydeHne mnpuMEHEHUsT MOJENIe CHUCTEMHOTO aHaldu3a B Pa3JIUYHBIX
MOJETH CHCTEM 001aCcTIX 3HAHUH. }
Mogenu cuCTeMHOM TUHAMUKH TIPU OTTUCAHUN (DU3UYECKUX MPOIIECCOB.
Mogenu cUCTEeMHOW JTWHAMHUKH B DJKOHOMHKE M JAeMorpadguu, MoJeib
CamyanbcoHa- XHKCa.
Bo3MokHOCTH MaTeMaTHYECKUX MAKETOB M OHJIAWH Cpej JUIsl IOCTPOCHUS U
aHaJIN3a MoJeJIeil CHCTEMHON AUHAMHUKH.
[TocTpoeHne perpecCHOHHBIX MOJIEIEH JJid aHalli3a U MPOTHO3UPOBAHUS B
CHCTEMHOM aHaJIU3€, TPOTHO3UPOBAHNE HA OCHOBE BPEMEHHBIX PSJIOB
N3ydeHune TeopeTuyeckoro Marepuaia
OCHOBHBIE MTOJI0KEHUS .
CaMOCTOSITENIbHOE BBIMOJHEHUE MPAKTUYECKUX 3aJaHUN C TPUMEHEHUEM
CHUCTEMHOTO aHaAJIN3a. N
1 KOMITBIOTEPHBIX TEXHOJIOT U
MaremaTtuueckue
N3yueHune nporao3upoBaHysi HA OCHOBE BPEMEHHBIX PSAJIOB IIyTEM BbIJICICHUS
MOJIEIH CUCTEM
a KOMIIOHEHTOB BPEMEHHOI0 psi/la U CUHTE3a MOJIENIA YPOBHS BPEMEHHOTO psijia
[Toctpoenue moaenu Ko66a-/{yrnaca.
Matematuueckue MOJIENH MOCTPOSHUsS KputepueB 3(PPEeKTUBHOCTU CHUCTEM.
Meroasl ontumuzauuu. IIpumepsl TOMCKa ONTUMAJIBHBIX  PEXKHUMOB
MeTo 161 onTUMH3AIUH. |QYHKIIMOHUPOBAHUS CHCTEM.
[Ipumeps! noucka
2 | oNTUMAaIbHBIX PEKUMOB |M3yueHre OCHOBHBIX THIIOB 3a1ad ONTHMHU3AIMH, HCIOIb3YEMbIX JUIs
(GYHKIMOHUPOBAHUS  |TOJYYEHUS ONTUMAIBLHBIX PEKUMOB (DYHKIIMOHHPOBAHUS CHCTEM.
CUCTEM BreinmonHenue 3agaHuii IS MOJTy4YeHUs ONTUMAIBHBIX PEKUMOB
(YHKIIMOHMPOBAHUS ~ CUCTEM  C  HCIOJIB30BAHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHH.
MIMHUTAIMOHHOE NmuTanimoHHO€ MOAECIIUPOBAHUE CUCTEM
3

MOJCIUPOBAHUSA

I/I3yquI/Ie TCOPCTUICCKHUX OCHOB UMUTALIMOHHOT'O MOJCIINPOBAHUSA




MPOLIECCOB JUIS OUCKA
ONTUMAJIbHBIX PCIKUMOB
paboThI CUCTEMBI

CUCTEM

BeinonHenue 3aaHuil 10 pealn3alnuyd MMHUTAllMOHHOTO MOJEIMPOBAHUSA C
[IOMOIIBI0  [POTPAMMHOIO  OOECHEUYEHMs], HAXO0XKACHUE ONTUMAJIbHBIX
yCIOBUH  (DYHKIITMOHHPOBAHHS CHCTEMBI C TIOMOIIBI0 HMHUTAIIMOHHOTO
MOJIEITMPOBAHUS.

MHoOrokpuTepHaIbHbIe
METO/Ibl OITUMHU3ALUHU
JUISL IPUHSTHUS PEILIEHAN

MHOFOKpI/ITepI/IaJIBHbIC MCTOAbI OIITUMU3AINH U IIPUHATUSA peLHeHI/Iﬁ

HSy‘IGHHG TCOPCTUICCKOTO Marcpuaia 110 IMPUMCHCHUTIO
MHOTOKPHUTCPHUAJTIBHBIX MCTOJOB ONTHUMHU3AUWH [JId MNPUHATUA pemeHHﬁ,
CaMOCTOATCIBHOC BBITIOJIHCHUC 3aIIaHPII>JI 110 IMPUMCHCHHIO

MHOTOKPHUTCPHUAJIbHBIX  MCTOOOB  IIPUHATUSA pGIHGHI/Iﬁ ol PCIICHUA
IMPAKTUYCCKUX 3a1a4 CUCTEMHOTI'O aHajJinu3a C HCITIOJIb30BAHUEM
KOMITBIOTCPHBIX TEXHOJIOTHI.

MaremMaTrnueckre MEeTO1bl IPUHSITHS PEILIEHUN
N3yueHnne TeopeTM4ecKOro marepuayia 1o MPUMEHEHUI0 MaTeMaTHYECKUX

Maremarnueckue o
MCTOJIOB IPUHATHUSA PCIICHHUU.
MCTOAbI NPUHATHUA
. CamocTtosrenbHas paboTa 10 KOMIIBIOTEPHOMY PEIIEHHUIO 3a/1a4 Ha IPUHSTHE
CIIICHUN o
p pe€licHuUu C HCIIOJIb30BAHUCM MATEMATHUYCCKUX MCTOJOB TMPUHATUA
peneHui.
NmuTanmoHHOE MOAECIUPOBAHUE I IPUHATHS pENICHUN
N3yuenne TeopeTnueckoro Marepuana 00 HCIMOJIb30BAHUA WMUTAIIMOHHOTO
NmutanronHoe

MOJEIMPOBAHUE IS
MIPUHATHS pELICHUI

MOJENUPOBAHUS U1 IPUHSTHS PEILICHUH.
CamocTtosarenbHas paboTa MO BBINOJIHEHUIO 33aJIJaHU, CBA3aHHBIX C pPeIleHne
3a/1a4 10 MPUHATHIO PEIIEHUH C IPUMEHEHHEM KOMIIbIOTEPHBIX TEXHOJIOTHI.




6. Meroanieckue MaTepuajbl JIsl CAMOCTOATEIbLHOM PadoThI 00y4aroIuXcsl 10 AUCHHUILINHE (MOLYJII0)

B 06Bpem camocToATenbHOM paboThI M0 TUCIMITIIMHE BKIIOYACTCS CIIEIYIOLIee:

- U3y4EHHE TEOPETUYECKUX BOIIPOCOB I10 BCEM TEMaM AUCLUIUIMHBL

- IIOJArOTOBKA K ITPAKTUYECKUM 3aHATUAM;

- IOJrOTOBKA JI0KJIa/10B U COOOLICHUIA;

- IIOJArOTOBKA K TEKYILIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJICHTOB;

- IOJArOTOBKA K 3a4€Ty.

3a10roM yCIEeIIHOr0 OCBOEHUS 3TOM JUCLMILIMHBI ABJISETCS 0053aTE€IbHOE MOCEIIEHNE JIEKIUOHHBIX U
MPAKTUYECKUX 3aHATUH, TaK KakK IMPOIYCK OJHOTro (TeM OoJiee, HECKOJBKHX) 3aHATUH MOXKET OCIOKHHTH
OCBOEHHME pa3ziesoB Kypca. Ha mpakTudecKkux 3aHATUAX MaTepUall, U3JI0KEHHBIN Ha JICKIUAX, 3aKPEIUIETCS IPU
MIOATOTOBKE JIOKJIAJIOB U COOOILEHUH, IPE3EHTAIMI, a TAK)KE B PaMKaX BBIIOJHEHUS MPAKTUYECKUX 3aJaHHM,
peleHusi KeHCOB M TECTOB, PEAIM3alliy T'PYIIOBBIX TPEHUHTOB, MPOOJIEMHBIX JAUCKYCCUH M JOPyrux (Gopm,
npeaycMoTtpeHHsix PIT/I.

[Ipucrynas xk U3y4eHHIO TUCUUIUIMHBI, HEOOXOIMMO B NEPBYIO OYEPE/Ib O3HAKOMHUTHCS COJIEPKAHUEM
PII/], a Takke METOAMYECKUMHU YKa3aHUSMU 1O OPraHU3alMU CaMOCTOSITEIbHON pabOThl U MOJATOTOBKH K
MIPAKTUYECKUM 3aHATHSIM.

[Ipy moaroToBke K MPaKTUYECKUM 3aHSTHUSM U B paMKax CaMOCTOSITENIbHOM paboThl MO H3YYEHHUIO
JUCHMILIMHBI 00ydaronuMcss He00X0JMMO:

ITOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM HA JIEKIMOHHOM 3aHSATHUM MaTEpHAT U JOIMOJIHUTH €r0 C y4eTOM
PEKOMEHIOBAHHOM IO TaHHOM TEME JINTEPATYpPHI;

IIPU  CaMOCTOATEIIBHOM  HM3Y4EHHH TEOPETHYECKOMN
pekomenioBanHbie B PIIJ] ncrounnkuy;

MOATOTOBUTHLCS K TPOBEPOUHON padoTe, MpelycCMOTPEHHOM B KOHTPOJIBHBIX TOUYKaX;

MTOJATOTOBUTHCA K MPOMEKYTOYHOM aTTECTALIHH.

TEMBbI caciiaTh KOHCIICKT, HCIIOJIB3Ys

7. OueHoyHble MaTepHaJbl 1Jisl MPOBeJeHHs TEKyUIero KOHTPOJIsI yCIeBAeMOCTH W MPOMEKYTOYHOM
arrecTauuy o0y4arommxcs Mo JUCHUILIHHE (MOIYJII0)
7.1. IlepedyeHb KOMIIETEHITUHN C YKa3aHUEM JTaIloOB WX (OPMHUPOBAHUS B MPOIECCE OCBOCHUS AUCIUIUIAHBI

Ko n HaumeHOBaHUE
Ne KonTtponupyemsbie pa3nessbl TUCIUILTAHBI . Bup onienounoro
WHIUKATOpa KOHTPOJIUPYEMOit
n/m (Momyist) cpencTBa
KOMITCTCHITUU

1 OCHOBHBIC TIOJIOKECHUSI CUCTEMHOI'O aHAJIM3a. VK-1.1, VK-1.2, YK-1.3, Tect
MareMaTHYeCKHE MOJIEIH CUCTEM VK- 1.4, YK-1.6, YK-1.5

, Metoapl ontumuzanuu. I[Ipumepsl moucka VK-1.1, VK-1.2, VK-1.3, e
ONTUMAJBHBIX PEKUMOB (PYHKIIMOHUPOBAHUS VK- 1.4, VK-1.5, VK-1.6
CHUCTEM

5 NMuTarimoHHOE MOJICTMPOBAHUS npou%ccma VK-1.2, VK-1.3, VK-1.4, e
JUlsl TIOUCKA OTITUMAITLHBIX PEKUMOB PabOThl| v 5. VK-1.1, VK-1.6
CHUCTEMBI

4 MHoOrokpuTepuaabHble METOAbl ONTUMHU3AIIUN VK-1.1, VK-1.2, VK-1.3, TecT
JUISL IPUHATHUS PEIICHUN VK- 1.4, VK-1.5, YK-1.6

5 Marematudeckue METObI NPUHSATHSA VK-1.1, YK-1.2, VK-1.3, Tect
perieHui VK- 1.4, YK-1.5, YK-1.6

6 Hmuranuonnoe MOJIETTUPOBAHUE 1A VK-1.1, YK-1.2, VK-1.3, Tect
MIPUHATHS PEIICHUN VK- 1.4, YK-1.5, YK-1.6 cc

7 |3 VK-1.1, YK-1.2, YK-1.3,

et VK- 1.4, VK-1.5, VK-1.6 |7

7.2. TunoBbie KOHTPOJIbHBIE 33/1aHUS UM MHBIE MaTepUalIbl TEKYIIET0 KOHTPOJIS YCIIEBaEMOCTH, HE00X0IMMBbIE
JUISL OLICHKH 3HAaHUH, YMEHUI U HaBBIKOB U (MJTH) OIBITA MPO(HECCHOHAIBHON AEATEIIbHOCTH, XapaKTePU3YIOIIHUX
sTansl GOPMUPOBAHUS KOMIIETEHIIUI B TPOIIECCE OCBOCHHUS AUCHUTUINHBI
Jlnst ipoBepku c(hOPMHUPOBAHHOCTH MHIMKATOpa AocTxkeHus komnereniuu YK-1.1, YK-1.2, VK-




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

TumnoBsie KOHTPOJIBHBIE 3aJaAHUS

3anayga 1

Haiitn naHHBIE JUIs 3a7add MO CBOEW MPEIMETHOW OOJACTH, OCYIIECTBUTh WX CHCTEMATHYECKYIO
00paboTKy, BBIMOJIHUATH MPOTHO3 HA OCHOBE MIOCTPOCHHON MaTeMaTHYECKOW MOIEITH

3anava 2

CdhopmynupoBaTh MaTeMaTHUYECKYIO0 337ady ONTHUMH3AIMW Ui TOBBIIICHUS 3()(HEKTUBHOCTH
TEXHOJIOTMYECKOI0 Ipoliecca B CBOEH IpeAMeTHOM obnacTu. PemuTs 3a1ady onTUMH3aIiH,

ClIeNaTh BBIBOJBI 00 ONTHUMAIBHOM peKuMe (PYHKIIMOHUPOBAHHS CHCTEMBI

Tect 1

1. COBOKYMTHOCTh B3aMOCBSI3aHHBIX JJIEMEHTOB, 00pa3yIOIUX [EIOCTHOCTh WIN €TMHCTBO

a. MOJIeJb

0. opranuzanus

B. CUCTEMa

I. COCTOSIHUE

2. JlnHaMIYeCcKoe U3MEHEHNE CHCTEMBI BO BpEMEHHU

a. QyHKIUA

0. mporpecc

B. IIpOIIECC

r. QakTop

3. HecBOIMMOCTB CBOWCTB CHCTEMBI K CYMME CBOMCTB €€ KOMIIOHEHTOB

a. DBEHTYaJIbHOCTb

0. SMEpHKEHTHOCTh

B. DHTPOTIHS

I. OKCTPanosus

4. IIponecc HEMPEPHIBHOTO Pa3BUTHUS CUCTEM BO BPEMEHU

a. TMaJeKTHKa

0. mporpecc

B. TMHAMHKa

r. GYHKITMOHUPOBAHHE

5. CnocoOHOCTh CHCTEMBI 3aMMCTBOBAaTH HEOOXOJMMBIE pecypchl U3 BHEHIHEH cpeabpl U
MIPOTUBOACHCTBOBATH TCHICHIIUHN Pa3pyLICHUS

a. ajanTarus

0. HeraTuBHAs SHTPOIHS

B. TOMEOCTa3

T. SMEPIKEHTHOCTh

6. LleneHanpaBineHHBIH WUTEPALMOHHBIA MPOIECC MOIYYECHUS CEPUH CHUCTEMHBIX 3((EKTOB C LETbI0
ONTUMM3ALMHU MTPUKIIATHON LIETH B paMKax 3a/IaHHbIX OTpaHUYEHUN

a. CUCTEMHBIH 2 ekt

0. CTPYKTypHas ONTHMH3AIHS

B. SHTPOMHS

T. Iporpecc

7. Cucrtema MOXET JOCTUTHYTh TpeOyeMOro KOHEYHOTO COCTOSIHHS, HE 3aBHUCSIIET0 OT BPEMEHHU U
OTIPEICNIIEMOTO UCKIIOYUTENFHO COOCTBEHHBIMU XapaKTEPUCTHKAMH CUCTEMBI MPHU PA3IMUYHBIX HAYaTbHBIX
YCIOBUSX U PA3JIMUYHBIMU MTYyTIMH

a. 9KBU(PHMHAIBHOCTh

0. SMEPIKEHTHOCTh

B. DHTPOIUS

T'. DBOJIIOLMS

8. Metoznonorus pemeHuss mpobiaeM, OCHOBaHHAs Ha CTPYKTYPU3ALUMU CHUCTEM M KOJUYECTBEHHOM
CpPaBHEHUHU aJbTEPHATHB

a. CUCTeMHBIH aHAIIU3

0. MOJIeTupOBaHKE

B. IPOrHO3MPOBAHUE



r. Perpocniekuust

9. XapakTepucTrKa, OTpaxkaromias kKauecTBo (3((HEeKTUBHOCTh) CUCTEMBI UJTH [EJIEBYIO HAPABICHHOCTh
nporecca

a. 2JIEMEHT

0. pe3ybTar

B. IIPOLIECC

I. I0Ka3aTeib

MHO0ecTBO 0OBEKTOB BHE JAHHOTO JIEMEHTa (CHCTEMBI), KOTOPHIE OKA3bIBAIOT BIMSHUE HA 3JICMCHT
(cucTemy) U caMu HaxXOAATCs TIOJT BO3/IEHCTBUEM 3TOTO JIEMEHTA (CHCTEMBI)

.a. TUIIOTe3a

0. mpoOiiema

B. aJlbTepHATHBA

I. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYIMHOCTH CIIy4aiiHO OTOOpPaHHBIX 0OBEKTOB HA3bIBACTCS:

a) TeHEepaJIbHON COBOKYIHOCTHIO; 0) BHIOOPOYHON COBOKYIHOCTHIO;B) MPOCTOM COBOKYIHOCTBIO; T)
MTOBTOPHOM COBOKYITHOCTbIO;/1) OECIIOBTOPHOI COBOKYITHOCTBIO.

2. Bce MbIcnMbIe 00BEKTHI HEKOTOPOTO MCTOYHMKA HAOIIOAeHUH

Ha3BIBAIOTCS:

a) TEHEepaJbHOW COBOKYITHOCTHIO; 0) CIydyalHBIM KOJIJIEKTUBOM;B) COBOKYITHOCTHIO OOBEKTOB; T)
MHOECTBOM 0OBEKTOB.

3. Ecnu kaxaplii 0ObEKT TEHEpPaJbHON COBOKYIMHOCTH MMEET OJIMHAKOBYIO BEPOSITHOCTH TOIMACTh B
BBIOOPKY, TO BRIOOPKA HA3bIBACTCSI:

a) IPOCTOi1; 6) MOBTOPHOM; B) OECIIOBTOPHOM;T) peNpe3eHTaTUBHOM; 1) TeHEPATbHOM.

4. Beibopka — 3T0:

a) OrPAaHMYEHHOE YHCJIIO BBIOPAHHBIX CIydalHBIM OOpa3oM 3JIEMEHTOB;0) OTpaHUYECHHOE YHCIIO
3JIEMEHTOB, BBIOPAHHBIX HECIy4aiiHO;B) OO0JIbIIAsi COBOKYITHOCTD 3JIEMEHTOB, JIs1 KOTOPOM OLIEHUBAIOTCS

XapaKTEePUCTHUKH.

5. Hucno o0BbEKTOB, BHIOPAHHBIX U3 T€HEPAIbHON COBOKYITHOCTH, Ha3bIBAIOTCS:

a) 00beM BBIOOpKH; 0) HAOOPOM 3HAUYEHUI; B) COBOKYITHOCTBIO HAOJIOICHU; T') UCXOTHBIMH JTAHHBIMHU.

6. BriOopka, mpu KOTOpOH OTOOpaHHBIN OOBEKT BO3BpAIIAeTCS B T'€HEPAIbHYIO COBOKYIHOCTD,
Ha3bIBAETCS:

a) IPOCTOi1; ) MOBTOPHOM; B) OECIIOBTOPHOI; T) pepe3eHTaTUBHOM; 1) T€HEPAITbHOM.

7. B smuke comepxutcs 100 xpacHbix, 300 3enenbix, 200 cuanx u 200 Oenbix 1mapoB. M3 smuka
Haynauy u3BnekaroT 150 mapoB. O0beM BBIOOPKH COCTABIISET ... IIAPOB.

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

8. B smuke comepxkutcs 150 kpacubix, 250 3emenbix, 150 cunux u 250 Oenpix mapoB. M3 smiuka
Haynauy u3BnekaroT 150 mapoB. O0beM reHepaabHOM COBOKYITHOCTH COCTABIISAET ... IIIAPOB.

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

9. Kak Ha3pIBaeTCs YMCIIEHHOE 3HAUCHUE MPU3HAKA:

a) 00beMOM BBIOOPKH; 0) reHepaTbHOW COBOKYITHOCTHIO; B) BAPUAHTOMN; T') CPETHUM 3HAYCHHEM

. 10. KonnyecTBo HaOMIOIEHUI, IOTIABIINX B 3aJaHHBI HHTEPBAJI UHTEPBAIBHOM TaOIUIIBI, HA3BIBACTCS:

a) 4aCTOTOM; 0) YaCTOCTHIO; B) OTHOCUTENILHOM YaCTOTOI; I') HAKOTJIEHHOW YacTOTOM.

Kirou

12345678 910

OBr a a a rBs a

OCTaJIbHBIE TECTHI Ha CaiiTe TUCIUILIMHEI



7.3. Cucrema OLIEHMBaHMS PE3ylTbTaTOB OOYYEHHUsS IO AUCHUILUIMHE (MOJIYJIO) NMPU HPOBEICHUH TEKYILETro

KOHTPOJISI YCIIEBAEMOCTH

OLEeHKa «OTIAYHOY
(3auTeHo)

3HAHUS:

- CHUCTeMAaTU3UPOBAaHHbIE, TIIyOOKHE U TIOJTHbIE 3HAHUS 110 BCEM pa3JiesiaM
JTMCUUIUIMHBL, @ TAKXKE 10 OCHOBHBIM BOTIPOCAM, BBIXOISIIMM 32 TIPEIEIIbI
y4eOHOI porpamMMmBbl;

- TOYHOE UCIIOJIb30BaHUE HAYYHON TEPMHUHOJIOTUH, CUCTEMAaTHYECKH TPAMOTHOE U
JIOTHYECKH TPABUIILHOE M3JI0KEHUE OTBETA Ha BOIIPOCHI;

- TIOJTHOE U TITyOOKO€ YCBOEGHHE OCHOBHOMW M JIOTIOTHUTEIHHOM JTUTEPATYpPHI,
PEKOMEHJOBaHHOW paboveil mporpaMMoii 1o JUCIUTUTHHE (MO/IYJTIO)

YMEHUSI:

- YMEET OPHUEHTUPOBATHCS B TEOPHSX, KOHICTIUAX U HAIIPABICHHUSX AUCUUTUINHBI
U J1aBaTh UM KPUTUYECKYIO OIIEHKY, UCIIOJIb3YsI HAyYHBIE JOCTIKEHUS PYTUX
TMCIUTUTAH

HaBBIKH:

- BBICOKHH YPOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B pabodeil mporpaMme
KOMIIETEHITHIA;

- BJIQJICET HABBIKAMH CaMOCTOSITEIbHO W TBOPYECKHU PEIIATh CIOKHBIE TIPOOIEMBI U
HECTaHAPTHBIE CUTYaINH;

- IPUMEHSET TEOPETHUECKUE 3HAHUS JIJISI BRIOOPA METOAMKH BBITIOJTHEHUS
3aJIaHUM;

- TPaMOTHO 0OOCHOBBIBAET XO/JI PEIICHHUS 33134,

- 0e3ympeyHo Bia/ieeT HHCTPYMEHTAPHEM YIeOHOUM TUCIUIUIHHBL, YMEHHE €ro

3P PEKTHBHO UCTIOIH30BaTh B MOCTAHOBKE HAYYHBIX U MPAKTHUECKUX 33]1a4;

- TBOpUYECKasi CaMOCTOSITEIbHASI padoTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHATHSIX, aKTHBHO YJaCTBYET B
IPYIIOBBIX 00CYXAECHUAX, BBICOKUN YPOBEHb KYJIbTYphl HCIIOJIHEHUS 3a1aHUI

OrneHKa «XOpouIo
(3auTeHo)

3HAHUS:

- IOCTaTOYHO TOJHbIE U CUCTEMAaTU3UPOBAHHbIE 3HAHUS 110 AUCLUILINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJHUTENIBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOM
paboueii mporpaMMOM TIO TUCITUTIIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPHUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHUEHIIUAX U HAPABICHUIX
JTUCLUIUIMHBI U JaBaTh UM KPUTUYECKYIO OLICHKY;

- HCTI0JIb3YEeT HAyYHYI0 TEPMHUHOJIOTHUIO, JIMHI'BUCTHUECKU U JIOTHUECKU MTPABUIILHO
U3JIaraeT OTBETHI Ha BOIIPOCHL, yMEET JieJaTh 000CHOBAHHBIE BBHIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM IO TUCUUILINHE, YMEHUE €0 UCI0Ib30BAaTh B
MIOCTAHOBKE U PEUICHUH HayYHBIX U MPO(GECCHOHATBHBIX 3a/1a4

HaBBIKU:

- caMOCTOsATeIbHas paboTa Ha MPAKTUYECKUX 3aHATUAX, YIaCTUE B TPYIIOBBIX
00CYXKJIEHHX, BEICOKH YPOBEHB KYJIbTYphI UCIIOIHEHUS 33 JaHUil;

- cpeaHuii ypoBeHb C(OPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTCHIIUIA;

- 0e3 3aTpyaHEeHHI BBIOUPAET CTAaHAAPTHYIO METOAMKY BBITIOJTHEHHS 3a/1aHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyTHeHU I




Onenka 3HAHMSL:

«yIIOBJIETBOPUTEIILHOY - IOCTATOYHbII MUHUMAaJIbHBIN 00bEM 3HAHUH 110 TUCIUILTHHE;

(3a4TeHo) - YCBOEHHE OCHOBHOM JINTEPATYypPbl, PEKOMEHIOBAaHHON pabodell MporpaMMoii;

- HCIIOJIb30BaHKME HAYYHOU TEPMUHOJIOTHH, CTUIMCTUIECKOE U JIOTUYECKOE
U3JI0KEHHE OTBETA HA BOIIPOCHI, YMEHHE JEIaTh BBHIBOJIBI O€3 CYIIECTBEHHBIX
OMO0K

YMEHUSI:

- YM€ET OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHIETIIUAX U HAITPABICHUIX TI0
JMCUUIUIAHE ¥ JABaTh UM OICHKY;

- BJIQICeT MHCTPYMEHTapHeM Yy4eOHOH AUCIUIUINHEI, YMEHUE €TO UCIOJIb30BaTh B
pelIeHNH TUTIOBBIX 33/1a4;

- YMEET 10| pyKOBOJICTBOM IPEIOIaBaTENs pelIaTh CTaHAAPTHEIC 3a/1a41
HaBBIKH:

- paboTa o1 pyKOBOJCTBOM IPETIOIaBaTellsl Ha MPAKTUIECKUX 3aHITHSX,
JIOMTYCTUMBIN YPOBEHB KYJIbTYpPhI HCIIOJTHEHHS 3a/ITaHUI;

- IOCTATOYHBII MUHUMAJIbHBIN YPOBEHb CHOPMUPOBAHHOCTH 3asBIICHHBIX B
paboueii mporpaMMe KOMITETECHIIHIA;

- HCTIBITBIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBHITIOJTHEHHUS 3a/1aHUI

Orenka 3HAHUS:

«HEYJIOBIIETBOPUTEIHLHO» |- parMeHTapHbIC 3HAHUS 10 JUCIUTUIAHE;

(He 3a4TeHO) - OTKa3 OT OTBETA (BBIMOJIHEHUSI TUCbMEHHON PaldoThI);

- 3HaHWE OT/CTHHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX padodeil mporpamMmMoii 1mo
JMCIUTUIAHE;

YMEHUSI:

- HE yMeeT UCTOJh30BaTh HAYIHYIO TEPMHHOJIOTHIO;

- HAJIM4YUE TPYOBbIX OMUOOK

HaBBIKH:

- HU3KUM YPOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUI;

- HA3KHIA yPOBEHb C(HOPMHPOBAHHOCTH 3asIBJICHHBIX B paboueii mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSITEIILHON pabOTHI;

- HE MOXeT 000CHOBATh aJTOPUTM BBITIOJIHECHHS 33 JaHUN

7.4. Teoperuyeckue BOMPOCHI M MPAKTUUYECKHE 3aJaHus Uil TMPOBEACHUS MPOMEKYTOUHOM arTecTaluu
oOyuaronuxcs, He0OX0AUMbIE Ui OLEHKU 3HAaHUM, YMEHUW U HABBIKOB WM (WUJIM) OMBITa MPOQPECCUOHATBHOMN
NEeSITeIbHOCTH,  XapaKTePU3YIOMIMX JTanbl  (OPMHUPOBAHUS KOMIETEHIMA B  MpPOIECCE OCBOCHUS
00pa3oBaTeNbHOM MPOrpaMMBbI

7.4.1. Teopetndeckue BOMPOCHI JIsl IPOBEAECHUS IPOMEXKYTOUHOH aTTecTaluy o0yJyaromuxcs

O npuMeHEeHNN MaTeMAaTHYECKUX METOI0B AJIs PELICHUS 3a1a4 CUCTEMHOTO aHaJIn3a

IlocTpoenne u wucnosb30BaHUE OallaHCOBBIX MOJAENEH s ONMCAHUS B3aUMOCBS3EH B CIIOXKHBIX
cUcTeMax

Mopnenu cuCTEMHOM TMHAMUKY U UX IPUMEHEHUE

[TpubnnxeHHble METO bl perieHus qudQepeHnanbHbIX YpaBHEHUH U UX IPUMEHEHHE 7S peaau3aluu
MOJIEJIEW CUCTEMHOU JUHAMUKHU

ITocTpoenne Moeneil CUCTEMHOM TMHAMUKY, IIPUMEPBI PELLIEHUS C UX IIOMOIIBIO NIPUKIIAHBIX 3a/1a4

NMuTanmoHHbIe METOABI U1 MOJEIUPOBAHNS MIOBEICHUS CUCTEM

Bubl *MHTALIMOHHOTO MOJEIUPOBAHUS

MareMaTnyeckre OCHOBBI UMUTALIMOHHOTO MOJEIUPOBAHNS

OO6paboTka pe3ylbTaTOB AMIUPHUYECKUX MCCIEJOBAHUN C TMOMOUIbIO METOJO0B MaTeMaTHYeCKOH
CTaTUCTUKU U

TEOPHUH BEPOATHOCTEN

MaremaTHueckie 0CHOBBI (POPMUPOBAHHS BBIOOPOUHOM COBOKYITHOCTH.

I'enepanys cirydaiiHbIX YHUCEIL.

Metoa Moure-Kap:o a1t npuOamKeHHOTO BBIYUCIEHUS HHTETPAJIOB, PEILICHUs CUCTEM U




YpaBHEHUM.

YucnoBble XapaKTEPUCTUKU BHIOOPOUHOM COBOKYITHOCTH.

TpeboBaHus K OIICHKAM B MAaTEeMaTHUECKOW CTATUCTHUKE.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O BHUJE PACIPEICIICHMs CIy4alHOM BEIMYMHBI B I'€HEPAIBHOU
COBOKYITHOCTH.

Hcnonp30BaHre MHCTPYMEHTAIBHBIX IIPOTPAMMHBIX CPEICTB U PELICHMS 3aJad MaTeMaTU4YeCKOU
CTaTUCTUKH.

BrlisiBIeHHE CTaTUCTUYECKUX 3aBUCUMOCTEN MEX/1y MPU3HAKOM U (PaKTOPaAMHU.

IlocTpoeHne MOAEIN PErPECCUN.

OneHka kayecTBa ypaBHEHUsI pErPECCUH, IPOBEPKA 3HAUUMOCTH ypaBHEHHUSI.

IIpoBepka mnpennmoceuiok MHK nmns monenu napHOM JMHEHMHOM pPErpeccuu JUisl OIpPENeiIeHUs
aJIcCKBaTHOCTHU

MOJEIIN.

[IpumeHeHne HeMMHEWHOHN 0JHO(AKTOPHOU perpeccuu s MPUOIMKEHHOTO MUCAHUS SMITUPHUECKUX

3aBUCUMOCTEN B CTPOUTEIILCTBE

[TocTpoenne Moenu MHOTO(AKTOPHON perpeccuu AJisl aHAJIW3a U MIPOrHO3UPOBAHUS MOBECHUS

MPU3HAKa B 3aBUCUMOCTH OT U3MEHEHUS (PaKTOPOB.

Pemenue 3a1aun o BIUSHUM (PAKTOPOB HA PE3yIbTAT C IOMOLIBIO PETPECCUOHHON MOJIEIIH.

Hcnonp30BaHre MHCTPYMEHTAIBHBIX MPOTPAMMHBIX CPEJICTB U PELICHMS 3aJad MaTeMaTU4YECKOU
CTaTUCTUKH

[IpumeHeHre TUIIOBBIX 3a/1a4 TEOPUH ONTUMH3ALMH B MPOPECCHOHANTBHON 1eATENbHOCTH

[TocTpoeHre MaTeMaTHYECKUX MOJENEH I pelIeHUs IPUKIAJHBIX ONTUMH3ALMOHHBIX 3a7a4 B
CHUCTEMHOM aHaJIN3e

3aja4n TMHEHHOTO IPOTrPaMMHUPOBAHUS B CTPOUTEIIBLCTBE.

I'paduaeckuit MmeTos pereHus 3a1ad JUHEHHOTO MPOTPaMMHUPOBAHUS.

Amnanu3 rpadM4ecKoro pemeHus Ha YyBCTBUTENbHOCTb.

CHuMIUIEKC-METO1 peIeHUs 3a]1a4 JINHEWHOTO TPOrpaMMHUPOBaHUSI.

Hcnonp30BaHre WHCTPYMEHTANBHBIX IPOTPAMMHBIX CpPEICTB U1 DPELICHHs 3a4ad  JIMHEWHOIO
MIPOrpaMMHUPOBAHUS.

TpancnopTHas 3a1a4ya 1 3aJ1a4a O Ha3HAYEHUSIX B CTPOUTEINIbCTBE.

3aja4u MHOTOKPUTEPUAIBHON ONTUMHU3aLUN

MaremMarrnyeckne MEeTO1bl HOAEPKKH IPUHATHS pPEeLICHUN

7.4.2. IlpakTuueckue 3alaHus Ui IPOBEICHUS IPOMEXYTOUHOM aTTecTallui 00y4yarommxcs
IToctpoenue GanaHcoBoil Mosienu JIeOHThEBa, TPOrHO3UPOBAHHUE € IIOMOLIBIO IOCTPOSHHON MOJIENTH
AHanM3 W MPOrHO3 COCTOSIHUSL CHCTEMBI C IIOMOLIBIO MOJEIM CUCTEMHON IUHAMHKH, IPOTHO3
9KOJIOTMYECKON CUTYallH
MaremaTHueckast 00paboTKa JaHHBIX, IOCTPOCHUE MOJIENIN PErPECCUH, AaHAIMU3 TOCTPOEHHON MOAEIH
AHanu3 ¥ NpOrHO3UPOBAaHUE COCTOSIHUSI CHCTEMBI HA OCHOBE BPEMEHHBIX PS/I0B
HimuTaninoHHOE MOIeNMpoBaHue (PU3MUECKOTr0 MM TEXHOJIOTHYECKOT0 Mpoliecca
Pemienue 3a1a4n ONTUMU3AIMH 1151 TOBBILIEHUS 3((HEKTUBHOCTH TEXHOJIOTUYECKOTO Mpoliecca
3aaua NpUHATHS peIIeHUH I pelIeHus MpoOieMbl B TPo(eCCUOHATBHOM 1A TeIbHOCTH
MHorokpuTepranbHast ONTUMU3ALMS U IPUHATHS PeleHHs B Tpo(decCHOHATBHOM e TeNbHOCTH

7.4.3. IlpumepHBIe TEMBI KYpCOBOM pabOTHI (TTpoekTa) (TIpy HATUYHH )
KypcoBast paboTa (IIpoeKT) He mpeaycCMOTpeHa YIeOHBIM TIIAHOM.



7.5. Meroanueckue MaTepuanbl, ONPEISsIonre MPOIeaypbl OLICHUBAHUS 3HAHUN, YMEHUM, HABBIKOB U (MJIH)
oTbITa MPOGECCHOHATBHOM JEATEIbHOCTH, XapaKTEPU3YIOIIHE dTarbl (POPMHUPOBAHHS KOMITETSHITUI
[Ipoueaypa mnpoBeneHUs MPOMEKYTOUHOM aTTECTAlMM M TEKYIIEro KOHTPOJIA YCIeBAaeMOCTHU
periiaMeHTUPYETCs JIOKAIbHBIM HOPMATUBHBIM aKTOM, OINPEACIISAIONINM MOPSIOK OpraHu3alii U MPOBEACHUS
TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAIIMH 00YUaIOITUXCS.
[Ipouenypa oneHuBanuss GOPMUPOBAHUS KOMICTCHIMA MPH MPOBEICHUM TEKYIIETO0 KOHTPOJIS

IpuBeAcHa B I1. 7.2.
TumoBsie KOHTPOJIBHBIE 3aJaHUS WM HUHBIE MaTEPUANBI TEKYIIETO KOHTPOJISI TPUBECHHI B I1. 7.3.

[TpomexyTodHast aTTeCTalus 10 AUCIUTUIHHE TPOBOAUTCS B (hopMe 3aueTa.
3aueT npoBoaAUTCS B (hOpME TECTA.

7.6. Kputepuu onieHnBaHus1 CHOPMUPOBAHHOCTH KOMIIETCHIINI MPU MPOBEACHUH MPOMEKYTOYHOM aTTecTaluu

YpoBEHb OCBOCHHS M OIICHKA
Onenka Onenka
«HEYJIOBJICTBOPHUTEI | «yAOBIETBOPUTENHH [ OLIEHKA «XOPOIIO» OrneHka «OTJIMYHO»
bHO» o»
«HE 3aYTEHO» «3a4TEHOY
YpoBeHb 0CBOCHUS | YPOBEHb OCBOCHUSI | YPOBEHb OCBOCHUS YpoBeHb 0OCBOCHUS
KOMIIETEHITUN KOMIIETEHITUN KOMIICTCHITIH KOMTIICTCHITIH
«HEJI0CTaTOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTHI. «BBICOKUI.
Kommnerenmnm He Kommnerenmu Komnerenmnu Komnerenmuu
c(OpMHUPOBAHBI. c(OpMUPOBAHBI. c(OpMUPOBaHBI. c(hOpMHUPOBaHBI.
3HaHuUsA CdopmupoBanbl | 3HaHUS OOLIMPHBIE, 3HaHusA
OTCYTCTBYIOT, 0a30BBIE CTPYKTYPHI | CHCTEMHbIE. YMEHHUS [ apryMEHTHPOBaHHbIE,
Kputepun YMEHHS Y HaBBIKUA HE| 3HAHUU. YMeEHUs HOCAT BCECTOPOHHHE. Y MEHHUS
OLICHUBAHHS chopMUPOBaHbI dbparmeHTapHbI U PENPOAYKTUBHBIA |yCHEIIHO MPUMEHSFOTCS
HOCST XapakTep, K PELICHUIO KaK
PeNpOAYKTUBHBII MIPUMEHSIOTCS K THIOBBIX, TAK U
XapaxTep. PELIEHUIO TUITOBBIX HECTaHJapTHBIX
JeMoHCcTpHpyeTcs 3aIaHUH. TBOPUYECKHUX 3aJIaHHI.
HU3KUH YPOBEHD JemoHcTpHpyeTcs JemoHcTpHupyeTcs
CaMOCTOSITEIbHOCTH JIOCTaTOYHBII BBICOKUW YPOBEHb
MIPaKTUYECKOTO YPOBEHb CaMOCTOSITEIbHOCTH,
HaBbIKA. CaMOCTOSITEIbHOCTHU | BBICOKAs aJallTUBHOCTD
YCTOMYHBOTO MIPAKTUYECKOTO HABBIKA
MIPaKTUYECKOTO
HaBbIKA.




OOyuarommiics OObyuarommiics OObyuarommiics OOyuaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -ry0oKHe,
poOebl B 3HAHUSAX |  TEOPETUIECKOTO MOHUMAaHHE BCECTOPOHHHE U
y4eOHOTO MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHbBIC
MaTepuana; -HETIOJTHBIE OTBETHI | KOHTPOJHMPYEMOTO | 3HAHHS MPOTPAMMHOTO
-JIOMyCKAIOTCS HA OCHOBHBIC oObeMa MaTepuana,;
MPUHIMITHATBHBIC | BOIIPOCHI, OITUOKHU B MIPOrPAMMHOTO -TI0JTHO€ TIOHUMAaHHUE
OIIMOKY TIPH OTBETE OTBETE, MaTepuana, CYITHOCTH U
Ha OCHOBHBIC HEJO0CTAaTOYHOC - 3HAHHS B3aMMOCBSI3U
BOIIPOCHI OMIIETA, MOHUMAaHHE TEOPETUIECCKOTO paccMaTpuBaeMbIX
OTCYTCTBYET 3HAaHUE CYITHOCTH MaTtepuaa MIPOIIECCOB H SIBIICHUH,
Y TIOHMMaHUe U3JIaraeMbIX -CIO0CcOOHOCTH TOYHOE 3HAHUE
OCHOBHBIX TIOHSITHN BOIIPOCOB; YCTaHABIIUBATh U | OCHOBHBIX IOHSATHUH, B
Y KaTeropuii; -HCYBEPCHHBIE U OOBSCHATB CBSI3b | paMKax 00CYKIaeMBIX
SHAHWA -HEIIOHMMAaHUE |HETOYHBIC OTBETHI HA | IPAKTUKU U TEOPUHU, 3aJIaHAN;
CYITHOCTH JIOTIOTHUTEITHHBIC BEISIBIISITH -CIIOCOOHOCTH
JIOTIOTHATETHHBIX BOTIPOCHI. MIPOTUBOPEUHS, YCTaHABIIMBATh U
BOIPOCOB B pamMKax poOJIeMbI OOBSICHSITH CBA3b
3aaHuil OmyeTa. TEHICHITNH MIPAKTHKH U TCOPHH,
pa3BHTHS, -JIOTHYECKU
-TpaBUJILHBIC U MoCJIe/IOBaTeIbHBIC,
KOHKpETHBIE, 03 coJiepKarebHbIC,
rpyObIX oIIMOOK, KOHKPETHBIE U
OTBETHI Ha HCYCPITBIBAIOIIIHEC
MOCTABJICHHBIE OTBETHI Ha BCE 3a/IaHUs
BOITPOCHI. owsera, a TakKe
JIOTIOJTHUTEJIbHBIE
BOIIPOCHI SK3aMEHATOPA.
[Ipu BBITIOJIHEHUH OO0yuaromuiics OOyuarommuiics OOyuaromuics
MIPAKTUYECKOTO BBITIOJTHHIT BBITIOJTHUII MPABHJIBHO BBITIOJIHUI
3a/aHus ounera IPAKTHYECKOE MPAKTHYECKOE MPAKTHUYECKOE 3aJaHKe
oOyyJaromuics 3a7aHue ouwiera ¢ 3amaHue Omiiera ¢ owiera. [Toxa3zan
MIPOJIEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOIbIINMHU OTJINYHbIE YMEHUS B
J1 HEIOCTaTOYHbIN HETOYHOCTSMHU. HETOYHOCTSMHU. pamMKax OCBOEHHOIO
yYpOBEHb YMEHUH. JHomyckatorcs [Tokazan xopomue | yueOHOro Marepuana.
[IpakTuueckue OIIOKY B yMeHHusl B paMkax |PemaeT npeanoskeHHbIe
3a/laHus HE COJIep’KaHUU OTBETa OCBOCHHOTO MPAKTHYECKUE 3aJaHus
BBITIOJTHEHBI U peUIeHUH yueOHOTO 6e3 ommnodok
YMCHHA OOyuaromuiics He MPaKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEuaeT Ha 3a/laHuM. [TpemnoxxeHHbIe JOTIOTHUTEJIbHBIC
Bompockl Ounera mpu| [lpu oTBeTax Ha MPaKTHYECKUe BOIIPOCHI.
JIOTIOTHUTETHHBIX JOTIOTHUTEIbHBIE | 3a/laHus PElIeHBI C
HaBOIAIINUX BOIPOCHI OBLIIO HEOOTBIINMHU
BOIpOCax JOTTYIIIEHO MHOTO HETOYHOCTSMHU.
MIperno1aBaTes. HETOYHOCTEH. OTtBerui Ha
OOJBIIMHCTBO
JOTIOTHUTEIBHBIX
BOIIPOCOB.




He moxet BbIOpaTh HcnbiThIBaeT bes 3arpynHeHnit IIpumenser
METOJUKY 3aTpyIHEHUS 110 BbIOMpAET TEOPETUYECKUE 3HAHUS
BBIIIOJIHEHUS BBIOOPY METOIUKHI CTaHJIapPTHYIO JUIs BBIOOpa METOAMKHU
3a/laHuM. BBIIIOJIHEHUS METOJIUKY BBINIOJIHEHUS 3aJJaHUM.
Jormyckaet rpyobie 3a/IaHUi. BBITIOJTHEHU ST He nomyckaer ommbox
OIIMOKYU TIpH JlomyckaeT ommoKu 3a/IaHUM. IIPU BBITIOJIHEHUU
BBIIIOJIHEHUH npu BeimosiHeHHH | Jlomyckaet ommoOku 3ajaHuil.
3a/laHui, 3a/laHul, HApyUIEHUs| TP BBINOJIHEHUU CaMocTOATEIBHO
HapylIaoue JIOTUKHU pELeHUs 3a/laHull, He aHaJIN3UPYET
JIOTUKY pEIIEeHUs 3azad. HapylIIaue pe3yabTaThl
BJIaJICHUE 3a/1a4. UcneiTbiBaer JIOTUKY PEIIECHUs | BBIINOJHEHUS 3aJaHH.
HaBbIKAMH Henaer 3aTPYJHEHHUS C 3a7a4 I'pamoTHO
HEKOPPEKTHbIE dopmymupoBanueM | Jlenaer koppekTHble | 0OOCHOBBIBAET X0
BBIBOJIBI. KOPPEKTHBIX BBIBO/IbI 110 pelieHus 3a1ay.
He moxer BBIBOJIOB. pesyabraram
000CHOBATH UcneiTbiBaer pelieHus 3a1a4H.
AITOPUTM 3arpyaHeHus npu [ OOOCHOBBIBAET X0
BBITIOJTHEHUS 000CHOBaHUU peuieHus 3a1a4 0e3
3a/IaHAMN. anropuTMa 3aTpyAHCHUM.
BBITIOJTHEHUS
3aJJaHUH.

OreHka 1o JUCIUIUIHHE 3aBUCHT OT YPOBHSI C(OPMUPOBAHHOCTH KOMITETCHIINN, 3aKPETUICHHBIX 3a
TUCIMIUTNHOM, W TPEJCTABIIICT COO0N cpeHee apu(pMETHIeCKOe OT BBICTABJIICHHBIX OICHOK MO OT/ICIBHBIM
pesynbTaTam oOydeHus (3HaHWS, YMCHHS, BJIaJICHIC HABBIKAMH).

Or11eHKa «OTIIMYHOY/«3a4TEHOY» BBICTABIIACTCS, €CIIM CpeHee apu(PMETHIECKOEe HaXOAUTCSI B UHTEPBAJIe
ot 4,5 no 5,0.

Or1eHKa «XOPOIIIOY»/«3a4TEHO» BBICTABIIACTCS, €CIIU CpeAHee apu(PMETHIECKOE HAXOUTCS B UHTEPBAJIS
ot 3,5 1o 4,4.

Or1eHKa «yIOBIETBOPUTEIBHOY»/«3a4TCHOY» BBICTABIISETCS, €CIIA CpeiHee apu(PMETHUECKOE HAXOIUTCS
B MHTEpBaJIe OT 2,5 110 3,4.

OrneHka «HEYIOBJICTBOPUTEILHO»/«HE 3a4TCHO» BBICTABIIACTCS, €CIHM CcpefaHee apu(pMETHYECKOe
HaxoauTcsa B uHTepBasie ot 0 1o 2,4.

8. YueOHO-MeTOMUYeCKOEe U MATEPHATIBLHO-TEXHUYECKOoe o0ecneyeHne JUCIHIUTUHBI (MO1YJIA)
8.1. [IepeyeHb OCHOBHO U IOTIOJHUTEILHOM JTUTEPATYPhI, HEOOXOAMMOM JJIsI OCBOCHUS TUCIIMIUIMHBI (MOTYJIS)

KoanuectBo
AK3EMILISPOB/IIICKTP
oHHbIN agpec ObC

Ne ABTOp, Ha3BaHUE, MECTO U3AaHUs, U3/1aTEIbCTBO, [0/ U3/1aHUS YUeOHOH U
n/n y4eOHO-METOIMYECKOH JIUTepaTyphl

OcHoBHAA JUTEPATYPA

Kopo6osa H. JI., Apremos I'. B., [IpunsaTue pemenuii B cuicreMax, OCHOBaHHBIX
1 |nma 3Hanwmsx, Tamb0B: TamOOBCKHMII TOCYAapCTBEHHBIH TEXHUUYCCKUIl
yausepcuter, 9bC ACB, 2012

http://www.iprbooksh
op.ru/64166.html

Hussutaunoa A. P., Kopnonckast U. b., O6mas Teopusi CUCTEM U CUCTEMHBII http://www.iprbooksh

2 |aHamu3 Camapa: IToBomxckui roCyZ1apCTBEHHBIN VUBEPCUTET
’ pa yAap YHuBEp op.ru/75394.html
TeJICKOMMYHUKAIUK 1 nHhopMmaTuku, 2017
Canmuna H. 0., HMmuranmonnoe wmojenuposBanue, Tomck: ToMckwuii

http://www.iprbooksh

3 v
TroCyadapCTBCHHbBIN YHUBCPCUTCT CUCTCM YIIPABJICHUSA U PAAUOIJICKTPOHUKU, Onb OprU/70012htm|

Kontent, 2015

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

IMussckuit C. A., [Ipunsatue pemennii, Camapa: Camapckuidl rocyJapCTBEHHBIH
apXUTEKTYpHO-CcTpouTenbHbIi yHuBepcurer, ObC ACB, 2015




lanbosa T. B., CucreMHbIi aHanW3 B TEXHUKE W TEXHOJIOTHUSX, . .
. . o http://www.iprbooksh
5 |OpenOypr: OpenOyprckuii rocynapcTBeHHbIH yHuBepcuteT, ObC ob.1u/69943.html
ACB, 2016 P '
Axvamues @. [I., TumspanoB P. M., Maremaruueckoe
G |MOACTHMPOBAHWE WM METOJBI ONTHMH3ALMH, Kazanp: Kazanckuit http://www.iprbooksh
rOCyJapCTBEHHBIN apXUTEKTYPHO -CTPOUTEIbHBIN yHUBepcuteT, DbC op.ru/73309.html
ACB, 2017
JonojaHuTeIbHAS JIUTEPaTypa
1 Kypasnera T. 1O., [Ipaktukym mo muctumummHe «MMUTaIrMoHHOE http://www.iprbooksh
MozenupoBanuey, Caparos: ByzoBckoe obpazoBanue, 2015 op.ru/27380.html
banaranckuii U. A., [TpukimagHoii cucteMHbId anann3, HoBocuOupcek: http://www.iprbooksh
2 . o .
HoBocubupckmii rocy1apCTBeHHBIN TEXHHUECKUH yHUBepcuTeT, 2013 op.ru/45429.html
HNussutauaoBa A. P., HccnenoBanue E)nepaulzm u MGTOJIIil http://www.iprbooksh
3  |omrumwuzanum, Camapa: [oBomkcKuit rOCyJapCTBEHHBIN
. op.ru/75377.html
VHHBEPCUTET TEICKOMMYHHKAIMN 1 nHbopMaTuku, 2017
4 Hawenssn T. 5., Teopus cucteM W CHUCTeMHBIH aHanmu3, MoOCKBa: http://www.iprbooksh
EBpaswuiickuii OTKpBITHIH HHCTUTYT, 201 1 0p.ru/10867.html
5 Pemmvun b. WM., VMHTamMOHHOE MOJICIMPOBAHWE W CHCTEMBI http://www.iprbooksh
ynpasienusi, MockBa: Madpa-Unxenepus, 2016 op.ru/51719.html
Kazanckas O. B., I0Ou C. I'., Anscoa O. K., Moxaenun 1 MeTOIbI ) .
. http://www.iprbooksh
6 |omtummsanmu.  Ilpaktukym, HoBocuOupck:  HoBocmOupckwmii
. . op.ru/45397.html
roCyJapCTBEHHBIN TEXHUYECKUN yHUBEepcuTeT, 2012
Omun B. C., Mertoaunyeckue ykazaHus U KOHTPOJBHEIE 3a/IaHH 110 http:/Awww.iprbooksh
1 |mucrunmue Teopus mpuHsATHS pemieHuid, MockBa: MOCKOBCKUU
. op.ru/61765.html
TEXHUYCCKUN YHUBEPCUTET CBs3U U MHpopmaTuku, 2014

OO6yuaromuecs u3 yucia nHBaMI0B U jiuil ¢ OB3 obecnieunBaroTCs MeYaTHBIMU U (M) SJIEKTPOHHBIMH

o0pa3oBaTelIbHBIMH pecypcaMu B popMax, aJlaliTUPOBAHHBIX K OTPAHUYEHUSM UX 310POBBS.

8.2. Ilepeuenp pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «VHTepHeT», HEeoOXOMUMBIX s

OCBOCHHS JUCITUTUIHMHBI (MOTYIIS)

HaumenoBanue pecypca cetu «IHTepHeT»

DJIEKTPOHHBIN aJIpec pecypca

OCHOBBI CHCTEMHOTO aHAJIN3a U TCOPHUHU NTPHUHATHA peI_HeHI/Iﬁ

moodle.spbgasu.eu

elibrary.ru

elibrary.ru

Scilab

https://www.scilab.org/

8.3. [lepeuens coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U WH()OPMALIMOHHBIX CIPABOYHBIX CUCTEM

HanmenoBanue

DNeKTpOHHBIN ajpec pecypca

O6pazoBarenbHbie HHTEpHET-pecypchl CIIOIACY

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

Cnucok c6opHukoB TpyaoB 1 koHpepenuuii B PUHI/eLIBRARY

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

[Tepuoanyeckue uznanus CII6IACY

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

Tex.JIut.Py - TexHnueckas Jureparypa

http://www.tehlit.ru/

Enuuelii  5nekTpoHHBI pecypc  y4eOHO-METOJMUYECKOM  JHUTepaTyphbl
CIIoI'ACY

www.spbgasu.ru

Bcepoccuiickuif  MHCTMTYT HaydyHOW M TEXHHYECKOH WHGpOpManuu
(BUHUTH)

www2.viniti.ru




Poccuiickast rocynapcTBeHHast Ou0ianoTeKa www.rsl.ru
denepanbHbII OGp&SOB&TCHI:HHI/I nopran "EnuHoe OKHO jocryna K http://window.edu.ru
00pa3oBaTeIIbHBIM pecypcam

Hayunas JJIEKTPOHHAS
Hayunas snexkrponnas oubnuoreka eLIBRARY.RU oubmiorexa eLIBRARY RU
DeKTpOoHHO-0MOIMOoTeUHas cucTema u3narenbersa "IPRbooks" http://www.iprbookshop.ru/
DneKTpOoHHO-0nOMMoTeuHas cuctema u3aarenbersa "FOPAUT" https://www.biblio-online.ru/
DJIeKTPOHHO-0MOIMOTEUHAs cucTeMa u3aarenbersa "Jlans" https://e.lanbook.com/
OnektponHas 6ubauoreka Mpouc 64 Ihljgl)://ntb.spbgasu.ru/|rb|364r_p
Cucrema aucranionnoro ooydenus CIT6GIACY Moodle https://moodle.spbgasu.ru/

8.4. Ilepeuenb MH(OPMALMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX MPHU OCYILECTBICHUH 00pa30BaTEIbHOTO
mporecca No JAMCHUIUIMHE, BKJIIOYas IMEPeYeHb JIMLEH3MOHHOTO M CBOOOJHO pacHpoCTpaHsSEMOro
MPOTrPaMMHOTO oOecrieueHus

Crioco6 pacnpocTpaHeHHs
HanmenoBanue (JTMTIEH3MOHHOE WJIH  CBOOOTHO
pacIpoCcTpaHsIeMoe)

Horosop Ne J132009689201 ot
18.12.2020r [IporpammHsIe
MPOJTYKThI Maiikpocodr,
. .- norosop Ne 132009689201 ot
Microsoft Visio 2016 18.12.2020 ¢ AO "CodrJlaiim
Tpeiin": Windows 10, Project
Professional 2016, Visio
Professional 2016, Office 2016.

Gretl Bepcus 2019¢ CBOOOJTHO PacpOCTPaHsIEMOE
MATLAB JIOTOBOP

Matlab Bepcus R2019a NeJ131908369487 ot 01.11.2019
¢ O0O0 "Codrnaiin Ilpoektnr"”

Ramus Educational Bepcust 1.11 CBOOOJIHO PacIpPOCTPAHIEMOE

Horosop Ne J132009689201 ot
18.12.2020r [IporpamMmmubIe
MPOYKThI Maiikpocodr,
. . norosop Ne 132009689201 ot
Microsoft Windows 10 Pro 18.12.2020 ¢ AO "Codyr/laiis
Tpeiin": Windows 10, Project
Professional 2016, Visio
Professional 2016. Office 2016.

Horosop Ne J132009689201 ot
18.12.2020r [IporpamMmmubie
MPOTYKThI Maiikpocodr,
. . noroBop Ne J[32009689201 ot
Microsoft Office 2016 18.12.2020 ¢ AO "CodyrJlaiin
Tpeiin": Windows 10, Project
Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MaTepI/IaJIbHO'TeXHI/I‘{eCKOG obecrneucHue JUCIHUITIIMHBI
CBC,Z[CHI/UI 00 OCHAIICHHOCTHU y‘-IC6HBIX aYI[I/ITOpI/Iﬁ U IOMEIIEHUM I CaMOCTOSITEIbHOM pa6OTLI

HaumeHnopaHue y‘IC6HBIX ay'IlI/ITOpI/Iﬁ 1 HOMEIICHUN OCHaI_I_ICHHOCTL O60py,I[OBaHI/ICM U TCXHUYCCKUMU
JIJIsI CAMOCTOSTEIbHOM pa60TBI cpeacrBamu 06yquI/151




07. VYueOHBIE ayIUTOPHH
JIEKIIMOHHBIX 3aHITUHN

UL TIPOBEIECHUSA

YyeOHast ayauTopusi s TPOBEIACHUS  3aHITHMA
JCKIMOHHOTO  THIA, KOMIUIEKT MYJIbTHMEIUHHOTO
000pyIOBaHUS (mepcoHaNbHBIH KOMIIBIOTED,
MYJbTUMEAUMHBIA MPOEKTOP, SKpaH, ayIuo-CUCTEMA),
IIOCKa, 9KpaH, KOMIUIEKT  y4eOHOU  Mmebenw,
nojakmoueHne k kommbioTepHoit cetu CIIGIACY,
BEIXOJ B IHTEpHET

07. KoMnbroTepHblii Ki1acce

Paboune mecra c [1K (cTon KOMIbIOTEPHBINA, CUCTEMHBIH
0JIOK, MOHHMTOp, KJIaBUAaTypa, MbIIIb), CTOJ pabouuii,
nojkimoueHne kK kommbioTepHoit cetn CIIGIACY,
BBIXOJI B Internet.

07. Yd4eOHble ayAUTOpUU I CaMOCTOSITEIbHON
paboThl

[Tomemnienne TUIst CaMOCTOSITEIILHOM
(KOMIIBIOTEPHBIH KJ1acc):

[IK-12 mt. (cucreMHbI OJ0OK, MOHUTOD, KJIABUATYpa,
MBIIIB)  C  YCTAHOBIEHHBIM  MYJIBTHMEIUHHBIM
obopynoBaHueM (MPOEKTOp, OKpaH, KOJOHKH) C
JnocTynoM K cetu «MHTepHEeT» 1 0OecreueHneM 10CTymna

B DJIEKTPOHHYIO HH(OPMaIMOHHO- 00pa30BaTENbHYIO

paboThI

cpeny CIIGI'ACY; nmocka MapkepHas; KOMIUICKT
yaeOHoi MeOenn Ha 12 moca0YHBIX MECT.
07. VYwuebubie ayautopum nis  npoBeneHus |Komrekt MYJIbTUMEIUINHOTO 000pyn0oBaHUs
MIPAKTUYECKUX 3aHATUH, KypCOBOTO|(IIepCOHaIbHBIN KOMIIBIOTED, MYJIbTUMEIUMHBIN

MIPOEKTUPOBaHMS (BBIMOJIHEHUS KYpCOBBIX paboT),
TPYNIOBBIX WM WHIUBUAYAJIbHBIX KOHCYJbTAIUH,
TEKYILEro KOHTPOJIS U MPOMEXKYTOYHOH aTTeCTalluu

NPOEKTOP, SKpaH, ayAno-CHCTEMa), JTOCKA, KOMILICKT
yueOHOM Mebenu, MOIKII0YeHHE K KOMIbIOTEPHOU CeTH
CIIoI'ACY, Beixona B MaTEpHET

Jlst maBamuo u ui ¢ OB3 obecrieunBaroTCs CrieMaIbHBIC YCIOBHS /IS TOJTYyYSHHUST 00pa30BaHUs B
COOTBETCTBUU C TPeOOBAHUSIMH HOPMATHUBHO-ITPABOBBIX JJOKYMEHTOB.
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