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1. ey 1 32124l OCBOEHUS AU CHUIJIMHBI (MOLYJIs1)
dbopMupoBaHue y OYAYIINX MAaruCTPOB CIIOCOOHOCTH OCYIIECTBIISATh KPUTHUECKHUA aHAINU3 TPOOIEMHBIX
CUTYaIlMil HA OCHOBE CHCTEMHOTO MTOAX0/a, BRIpadaThIBaTh CTPATETHIO JIEHCTBUMA
(dbopMHpOBaHKHE CIIOCOOHOCTH K BBISBIICHUIO COCTABJISIIONTUX MPOOJIEMHOM CHTYAllUH M CBS3CH MEXKITY

HHUMU,

OCBOEHHE METOJIOB KPUTHUYECKOIO aHalu3a MpU HCCIEAOBAHUU CHCTEM U BBIOOpa METO/OB aHAW3a,
aJIeKBaTHBIX MPOOJIEMHON CUTYAallUH;

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

NOJy4YeHHUEe 3HAHWKA O TPUMEHEHHUIO CIOCOOOB OOOCHOBaHMS pemieHHs (MHIYKIHSA, ACAYKLHUSA, 10
aHaJIOTUN) MPOOJIEMHOM CUTYallMU U3YYEHUE PUHILIUIIOB TEOPUH CUCTEM;

OBJIa/ICHUE CITOCOOAMU KITACCU(DUKAIIIH CUCTEM;

pa3BUTHE HABBIKOB CHCTEMHOTO MOJICTUPOBAHUS;

MO3HAHUE CTIOCOOOB MPUHATHS PEIICHUN B CIIOKHBIX CUCTEMAaX.

2. IlepeyeHb NJIAHHPYEMBIX Ppe3yJbTATOB O0Y4YeHHMS] MO JAUCUMIIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3yiabTaThl O0yYEHHS 10

KOMIIETEHIIH MHMKATOpa JTOCTHKEHUS JUCLUILINHE, 00eCTIeUYnBaIOIIUE TOCTHKEHNE
KOMIIETEHIIH IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII
YK-1 Croco6en|YK-1.1 OcymecTBisieT TOUCK|3HAET
OCYILLIECTBIATh KPUTUYECKHH [MH)OPMAIIMOHHBIX PECYpcOB (B[- MpUHLMIBI IOMCKA M  MaTeMaTH4eCKOi
aHaJIn3 npoOJeMHBIX|TOM YHcie B HU(BPOBOW cpere),|00padoTKU TaHHBIX,
CUTyauun Ha ocHOBe|cOop 1 00paboTKy MH(GOPMALMU|IPUHLIMIIEI ~ TE€HEpaluu  PErnpe3eHTaTUBHON
CUCTEMHOT'O M10/1X0/1a,|0 MPOOJIEMHON CUTYalluU BbIOOPOYHON COBOKYITHOCTH;
BbIpabaThIBaTh  CTPATErHIO - TEOPETHYECKHUE OCHOBBI MaTeMaTHYeCKOH
NEeNCTBUN 00pabOTKHN TaHHBIX
ymeer
- OCYILLECTBIISTh T'€HEPALNIO PENpPe3CHTaTUBHON
BBIOOPKHU B COOTBETCTBHH C 33J]aHUEM;
- 000CHOBBIBaTh HEOOXOIUMBII 00BEM BHIOOPKHU
U1l UCCIIEJIOBAHUS;
- TPOBOJUTH CTATUCTHUYECKYID 00pabOTKy
JAHHBIX TPOBOIMMOTO HCCIIEJOBAHUS.
BJIaJieeT HABbIKAMH
- MaTreMaTMYeCKUMHM MeToJaMu 00paboTKU
JTAHHBIX
YK-1 Cnocoben|YK-1.2  TlpoBoguT  oIleHKY[3HAeT
OCYILIECTBIATh KPUTUYECKUM[MHDOpPMAIIMM O TMPOOJIIEMHOM |- TEOPETHYECKHE OCHOBBI TEOPUH IPOBEPKH
aHaJn3 MpOOJIEMHBIX|CUTyallU  HAa  COOTBETCTBUE|CTATUCTHUECKUX FHIIOTE3;
CUTyalnun Ha OCHOBe|TpeOOBaHMSIM OOBEKTUBHOCTU H|yMeeT
CHUCTEMHOTO MOJIX0/1a,| J0CTOBEPHOCTH - (hopMyIIHpPOBATh CTATUCTUYECKUE TUIIOTE3bI;
BbIpabaThIBaTh  CTPATETHIO - OCYWIECTBIISAITH  MPOLENYPY  HPOBEPKHU
NEUCTBUM CTAaTUCTUYECKUX TUIOTE3;

BJIajieeT HABbIKAMH
- TMpolenypaMu IPOBEPKH CTATUCTHYECKHUX
TUIIOTE3




YK-1 Crnocoben|YK-1.3 OcymecTBisieT|3HaeT
OCYILECTBIIATh KPUTHUECKUM |IEKOMITO3ULINIO poOJIEMHOM |- CIOCOOBI JEKOMITO3HMIIMM CHUCTEM (armapar
aHajm3 MPOOJIEMHBIX [CUTyaIlH KaK CUCTEMBI 3HAKOBBIX AUarpaMM M rpoyee);
CUTYyalUi Ha OCHOBE - MaTeMaTH4YeCKHe€  METOJbl  BBISBIICHUS
CHUCTEMHOTO MoJAX0/1a, 3aKOHOMEPHOCTeH  (DYHKIMOHHpPOBAHUS |
BBIPa0ATHIBATh  CTPATETHIO pPa3BUTHS CUCTEM;
JIeUCTBUI - MAT€MaTUYECCKUE MOJICIIM OIMUCAHUS CUCTEM
U118  MX aHaiM3a M IPOTHO3UPOBAHUS
MOBEJICHUS, CTPATETMYECKOT0 TIJITAaHUPOBAHMUS;
yMeeT
- BBISBIATH CHCTEMOOOpasyromme (GakTopsl,
XapaKTepU3YIOIHUEe CTPOCHUE M TOBEJICHHUE
CHCTEMBI,
BJIajieeT HABBIKAMMU
- cmoco0aMu  BBISBICHUS  COCTaBIISIOIINX
pOOJIEMHOM CUTYAIIUU U CBS3EH MEXKy HUMH C
MCII0JIb30BAaHUEM MaTEMaTHUYECKOIO arnapara:
0aJIaHCOBEIX MOJCIICH,
MOJIENIEHl CUCTEMHOM JUHAMUKH,
PErpeCCUOHHBIX MOJEIIEH
YK-1 CrnocobeHn|YK-1.4 Beusiiisier a1eMeHT(b1) U|3HAET
OCYIIECTBJIATh KPUTHYCCKUH [CBA3b(H), CO3JAIONINe|- OCHOBHBIE MATEMAaTHYCCKHUE MOACIH JJIs
aHaIU3 IPOOJIEMHBIX [[IPOOTIEMHYIO CUTYAITHIO BBISIBJICHUS DJIEMEHTOB M CBSI3€H B CHUCTeMax,
CUTYyalHi Ha OCHOBE CO3JAIOMIMX  MPOOJIEMHYIO  CHUTyaIllMl0 ¢
CHCTEMHOTO MoJX0/1a, MCII0JIb30BAHUEM MaTEMAaTHYECKOIO alapara:
BBIPa0aThIBATh  CTPATETHIO 0aJIaHCOBBIX MOJICIICH,
JIeNCTBHI MOJEJICH CHCTEMHOM JUHAMHUKH,

PErpeCcCUOHHBIX MOJIETEH;
MaTeMaTH4YeCKUE OCHOBBI
MOJIEJTUPOBAHUS;

- OCHOBBI MaTE€MaTHYECKOTO MOJICTUPOBAHUS C
HCIIOJIb30BAaHUEM UMHUTALMOHHBIX MOJIETIEH;

HUMUTAIITMOHHOTI'O

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

MMUTALMOHHOTO MOJIETTUPOBaHUS;
BJIaJieeT HABbIKAMH

- IpUeMaMy UIMUTAIIMOHHOTO MOJIEIUPOBAHUS;
METOJAMH MAaTeMaTHUYeCKOro aHaiu3a JUlsl
UHTEPIPETALMM PE3YIbTATOB MMHUTALUOHHOIO
MO/JIEJIMPOBAHUSL.




YK-1

OCYIIECTBJISATh KPUTHICCKUH |(11) TUTST
aHaIm3
CUTYyalUi Ha
CUCTEMHOTO
BbIpa0aTHIBATH
JEUCTBUI

Crnocoben|YK-1.5 ®opmynupyer 3anauy|3HaeT

MPOOJIEMHBIX [TPOOIEMHON CUTYalluu
OCHOBE
HOJX0/a,
CTpATETUI0

paspenieHus

OCHOBHBIC MATEMATUYCCKUE MOACIN A
OIIMCaHus CUCTEM,
- OCHOBHBIC
OIITUMH3AIINU,

- OCHOBHBIC MaTEMaTHYCCKHUEC MOJCINU MMIPHUHATHA
pCIJ_IeHI/If/’I n 9KCIICPTHOIO O CHUBAHUA
COCHApUEB pa3BUTHA,

- MareMaTU4€CKUE€ OCHOBBI HMHTAIIMOHHOI'O
MOACIINPOBAHUA CUCTCM,

MaTEMaTHYCCKHEC METOAbI

yMmeet
- (opMaM30BBIBATH
dbopMynTupoBaTh ed
MOCTaHOBKY;

- CTPOUTHb UMUTALIMOHHYIO MO/JICIIb,

yCcIOBUE 3aJaud U
MaTEMaTUYECKYIO

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

- MOAXOJaMU K BBIOOPY WM IOCTPOEHUIO
MMHTAIIMOHHOW MOJICIIU CHCTEMBI

YK-1

OCYIIECTBIISATh KPUTHUECKHM [MACHTH()UKAIIIO
poOJIeMHBIX [BEIOOp criocoba ux (ee) penieHus

aHaIu3

CUTYyaIi Ha OCHOBE
CHCTEMHOTO IOJIX0/a,
BBIPa0aThIBATh  CTPATETHIO
e CTBUM

Cnocoben|YK-1.6

Ocy1iecTBisieT|3HaeT

3amad(u) H|- cnocoObl MASHTU(HUKAIMKA MaTeMaTHYCCKOMN

3a/1a4u;
- crocoObl BRIOOpAa MAaTEMaTHYECKOrO0 METOJa
peleHus;

yMmeer

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

- 00OCHOBBIBaTH BBIOOP MaTEMaTUYECKOIO

MCTOa pCIICHUS OJI HpHKHaI[HOﬁ 3aJa4u,

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

3. Yka3zaHue MecTa JMCUHMILIMHBI (MO1YJISI) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hannas pucummivHa (MOAysb) BiiItoueHa B bnok «Jlucnunmuuel, monynu» b1.0.01 ocHoBHOIA
npodeccuoHaibHONW oOpa3zoBatenbHON mporpammbl 20.04.01 TexnocdepHass 6€30MacCHOCT, U OTHOCHUTCS K
00s13aTeNbHOM YacTH y4eOHOro IJIaHa.
3HaHHME Kypca MaTeMAaTHKH B paMKax MporpamMMbl OakaiaBpuara

Ne Kon n HauMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/1 JOCTH>KEHUS KOMIECTCHIINHN
1 Onenka BK(jJ'IOFI/I‘—IeCKI/IX PHCKOB, HOPMHPOBAaHHE KadecTBa OTIK-1.2, TIK-2.3, TIK-2.4, TIK-3.4
OKPY’KaIOIIEeH Cpebl
2 |YnpaBneHue 0€30MacHOCTBIO MPUPOAHO-TexHUYEeckuX cuctem  |[1K-3.5
3 VYropaBieHne  TPOMBINIICHHOW ~ OE30MacCHOCTHIO  OIMACHBIX OTIK-3.1, OTIK-4 3, TIK-2.6, TTK-3.7

IIPONU3BOACTBCHHBIX 00BEKTOB




KBaJTH(PUKAIIMOHHOH paboThI

HO,I[FOTOBKa K [Oponecaype 3aluTbl M 3alllyuTa BBIHYCKHOﬁ

VK-1.1, VYK-1.2, VK-13, VYK-1.4,
VYK-1.5, VK-1.6, VYK-2.1, VK-2.2,
VK-2.3, VYK-24, VK-2.5, VYK-31,
VK-3.2, VK-33, VK-34, VK-4.1,
VK-4.2, YK-4.3, VK-44, VYK-51,
VYK-5.2, VK-5.3, VK-6.1, VYK-6.2,

VK-6.3, OIIK-1.1, OIIK-1.2, OIIK-
1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-
4.1, OIIK-4.2, OIIK-4.3, OIIK-5.1,
OIIK-5.2, OIIK-5.3, OIIK-5.4, IIK-
1.1, IIK-1.2, TIK-1.3, [IK-1.4, I1K- 1.5,

MK-1.6, TIK-1.7, TK-1.8, TIK- 1.9,
MK-2.1, TIK-2.2, MK-2.3, TIK- 2.4,
MK-2.5, TIK-2.6, MK-2.7, TIK- 2.8,

TK-2.9, TIK-2.10, TIK-2.11, TIK- 3.1,
IK-3.2, TK-3.3, TIK-3.4, TIK- 3.5,
IK-3.6, TIK-3.7, TIK-3.8, IIK- 3.9,
MIK-3.10, TIK(I)-1.1, TK{ID)- 1.2,
TIK(I)-1.3, TIK(I)-1.4, TK()- 1.5,
TIK(I])-1.6

5 VYrpasieHue HHTErpUPOBAHHBIMU

cucreMaMu oOecIieueHus
0€30MaCHOCTH KHU3HENEITEILHOCTH IPEIPUSITUS

OITK-1.1, OTIK-5.3, TIK-1.8, TTK-1.9

4. O0beM QUCHUIIMHBI (MOAYJIS) B 3a4eTHBIX €IUHHUIIAX € YKA3aHMEM KOJUYECTBA aKaJeMHYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIH PadoTy o0ydawiumxcs ¢ npemnogasartejieM (Mo BHAaM y4eOHBIX
3aHATHH) U HA CAMOCTOSAITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yueOHolt paboThl Beero MIPaKTUUYECKYIO
Hacos IMOATOTOBKY 1
KonrakTHas padoTa 32 32
Jlextmonnbie 3ausaTus (JIek) 16 0 16
[pakTuueckue 3austus (Ip) 16 0 16
HNHas xoHTakTHas padoTa, B TOM YHCJIE:
KOHCYJIBTAIINH 110 KypPCOBO# paboTe (IPOEKTY),
KOHTpOJIbHEIM pabotam (PI'P)
KOHTaKkTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3ayeTa ¢ OIICHKOM; 3allluTa KypPCOBOM pabOThI
(mpoexTa); cmaya KOHTpOIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYNBTAIUS TIEpeT PK3aMEHOM U c/laya dK3aMeHa)
Yacbl Ha KOHTPOJIb 4 4
CamocrositenbHas padora (CP) 72 72
OO0miast TPy10eMKOCTh TUCHUILITUHBI (MOTYJIs1)
yacpl:| 108 108
3a4eTHbIC eIUHHUIBI: 3 3

5. Copep:xxanue IMCHUIUVIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE IO pa3aejnaM (TeMaM) € YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJleMHYeCKMX YaCOB U BHI0B Y4eOHBbIX 3aHATHI

5.1. TemaTnueckuii aH AUCUMUILUIUHBI (MOJTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHIUKATOP
3 113 JIP B a
Ne Paznensl AUCHUIUIHHEL g fleKIpH CP 52(1;0, JIOCTIDKCHH
(0] .
O M3 HUX Ha M3 HUX Ha U3 HUX Ha 5
TIpaKTH- TIpaKTH- TIpaKTH- KOMIICTCHII
BCCro YECKYIO BCECTro YECKYHO BCECTro YECKYHO %058
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pa3zaen. Matematuueckue
MOJICIH CUCTEM
VYK-1.1,
OCHOBHEBIE MTOJIOKEHUS VK-1.2,
CHUCTEMHOTO aHaIm3a. VK-1.3,
11 Maremaruueckue MOJIEITH 1 8 5 12 25 VK-1.4,
CHCTEM VK-1.6,
YK-1.5
2. |2 pasnen. MeTo bl ONITUMH3AIIN
B YIIPABJICHUH CUCTEMaMHU
YK-1.1,
Meroast OITUMHU3ALIUH. VK-1.2,
X [IpuMepsl oncka ONTUMAIBHBIX 11 2 5 12 16 YK-1.3,
PEKUMOB  (DYHKIIMOHHPOBAHUS YK-1.4,
CUCTEM VK-1.5,
YK-1.6
YK-1.2,
NMuTainoHHOE MOJAENUPOBaHUS VK-1.3,
290 MPOLECCOB I IIOHUCKA 1 5 5 16 20 VK-1.4,
ONTUMAJIBHBIX PEKUMOB pabOThHI YK-1.5,
CUCTEMEI VK-1.1,
YK-1.6
3. |3 paznmen. Matemaruueckue
METOJTbI TPUHSATHSI PEIICHUN
MHOTOKpPUTEPUAITBHBIE METO/IBI
3.1. lontumuzanun s npuasTas| 1| 2 2 12 16
peIeHuI
YK-1.1,
VK-1.2,
39, MaremMaTuueckue § METObY| 4 2 3 10 15 VK-1.3,
NPUHSTHSL pEIICHUN YK-1.4,
VYK-1.5,
YK-1.6
YK-1.1,
VK-1.2,
33, HNmuramnmonnoe MoneanpOBaHHe 1 2 10 12 VK-1.3,
JUTSL IPUHSITUS PEILICHUM VK-1.4,
VYK-1.5,
YK-1.6
4. |4 paznen. Kontpons




YK-1.1,
YK-1.2,
YK-1.3
4.1. [3auer 1 4 -
YK-1.4,
VK-1.5,
YK-1.6
5.1. Jlekuun
No | HaumenoBanue paszjaena "
. HanmMeHoBaHMe U KpaTKOE COAEP/KAHUE JIEKIUI
/11 Y TEMBbI JICKITAH
OCHOBHBIE TIOJIO)KEHUSI CUCTEMHOT'O aHAJIN3a U TEOPUHU MPUHATUSA PELICHUI
OCHOBHBIE TOHSTHUSI CHCTEMHOTO aHAIN3a
OCHOBHbIE TIOJIOKEHUS
[Ipumepsl cucTeM B TEXHUKE M S3KOHOMUKE
CHUCTEMHOI'0 aHaJIu3a.
1 Marematuueckoe MOACIMPOBAHUE MTPU U3YUCHUH CUCTEM
Maremaruueckue N
Bubl MaTeMaTHYECKUX MOJIENIEN CUCTEM
MOJIEJIA CUCTEM .
Hcnionb3oBaHne TEOPUH MPUHATUS PEIICHUN B CHCTEMHOM aHAJIN3e
banancoBbie Monmenu B cucreMHOM aHanuse. [Ipumenenue OanaHcoBOM
mozenu JleonTheBa
Wcropust co3panus 6amaHCOBBIX MOJIEIICH.
Tabnuia MexxoTpacieBoro 6anaHca 1 ee CTpyKTypa.
OcHoBHBIE 0aJTaHCOBBIE COOTHOIICHHMSI.
OCHOBHBIE TIOJIOKEHUS
TexHosmornueckass MaTpuLa U €€ MPOIYKTUBHOCTb.
CHUCTEMHOI'0 aHaJIu3a.
1 Matpuia noyHeIX 3aTpar.
Maremarnueckue
Mogenns JIeoHTHEBA.
MOJIEJIA CUCTEM
OcHOBHBIE THIIBI 337124, PEIIAEMbIX C ITOMOIILI0 Mojieu JIeoHTheBa.
banancoBble Mozenu B cHUCTeMHOM aHanuze. llpumenenue OamaHCcOBOI
Mozenu JIeoHTheBa AJIs peIeHUs] TPaAKTUUECKHUX 3a]1ad.
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTUN TPU IPUMEHEHUH B CHCTEMHOM
aHayIM3e 0aJTaHCOBBIX MoJieel
Mopenu cucTeMHON JUHAMUKHU
Ucrtopus co3ganust Mmoziesieil CACTEMHOW TMHAMUKH.
[IpuHUMIIBI CO3AaHUS MOJIETIEH CUCTEMHON TUHAMUKH
OCHOBHBIE 2JIEMEHTHI MOJIENI CUCTEMHOMN JUHAMUKH.
oOpaTHbIE CBSI3U B MOJIEJISIX CUCTEMHOW TMHAMHUKU
N3BecTHBIE MOJAEIM CUCTEMHOW AMHAMHUKK B Tpynax doppecrtepa: MOAETb
NPEANPUSITHS, MOJEIb TOPOJA, MOJIETb PA3BUTHS LIMBUIIN3ALIUH.
Cucremsl 1uddepeHIMATBHBIX YPaBHEHMSI IEPBOTO MOPSAJIKA C HAYaIbHBIMU
OCHOBHBIE OJNIOXKEHHS [yCIIOBUSAMU KaK OCHOBA MAaT€MAaTHYECKOrO MPENCTAaBICHHS MOJesel
1 CHUCTEMHOTI'O aHAJIN3a. |CUCTEMHOM IUHAMUKHU.
Maremarnueckue [Tepexon k qUCKpeTHON popMe MOJIEIH.
MOJCIIN CUCTEM IIporHo3upoBaHne CLEHAapUEB pPAa3BUTHS CHCTEMa OCHOBE MOJAENIEH
CHUCTEMHOM JUHAMUKH.
CranmonapHbIie(yCTaHOBUBIIIUECS ) COCTOSTHHUS.
JluneliHple WM HEIMHEHHBIE CHUCTEMBI, JIMHEApU3alUs B OKPECTHOCTH
CTallMOHAPHOW TOYKH.
Bo3MoxHOCTh  HCClIeIOBaHUSI  MOJENENH CHUCTEMHOM JAMHAMUKH  Ha
YCTONYUBOCTb.
Hcnonb30BaHWEe KOMIBIOTEPHBIX TEXHOJOTUW ISl  MPOTHO3HPOBAHUS
CIICHADWEB DA3BUTHS CUCTEM HA OCHOBE MOJIENICH CHCTEMHOW TUHAMUKH.
[TocTpoeHne perpecCHOHHBIX MOJENEH ISl aHalu3a W MPOTHO3MPOBAHUS B
OCHOBHBIE MONOKEHUS | p1eTeMHOM AHATN3E
1 CHCTEMHOTO aHATH3A.  |[TonsTHE perpeccHH
Maremarudeckue  |[Tocrpoenne Mojen perpeccHOHHON 3aBUCHMOCTH Ha OCHOBE BBIGOPOUHBIX
MOJIEJIA CUCTEM JAHHBIX




[TapHasi 1 MHOKECTBEHHAsI pETPECCUu

OrmpezenieHne OICHOK TapaMeTpOB BBHIOOPOYHOTO YpaBHEHUS JIMHEHHOM
MapHOM perpeccuu ¢ MOMOIIbI0 METO/1a HAMMEHBIINX KBAJAPATOB

OrnieHka KayecTBa MNOCTPOCHHOW MOJIENIH JIMHEHHON TapHON perpeccuu
O1eHka TECHOTHI JIMNHEWMHOU CBSI3U

[IpoBepka 3HAYMMOCTHM ypaBHEHUS JIMHEWHOM MapHOM perpeccuu Hu
rapamMeTpoB YpaBHEHUS

TpeboBanus K CTaTUCTUYECKUM OLICHKaM: HECMEILIEHHOCTb,
COCTOATEILHOCTD, 3P (HEKTUBHOCTD.

Teopema ['aycca-MapkoBa

[IpennochuIku METOJa HAUMEHBIITUX KBaIpaTOB

Henunelinasa perpeccus. Ilpuem imHeapuszanuuy HEJIMHEWHBIX MOJEIEH
OTIpe/IeNICHHBIX TUIIOB ISl YIIPOILLEHUS PaCYETOB.

OT60p pakTOPOB B MOACISAX MHOXKECTBCHHOMN JIMHEHHOW perpeccuu
[TocTpoenue perpecCHOHHBIX MOAENEH ISl aHaiu3a U MPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJIn3e

KomMmmploTepHble TEXHOIOTUU ISl MMOCTPOCHHSI U aHalM3a PErpecCHOHHBIX
MOJICIIEH.

MeTopl ONTUMU3ALIH.
IIpumeps! moucka
ONTHMAJIbHBIX PEXKUMOB
(G YHKIIMOHUPOBAHUS
CUCTEM

Matematuueckue MOJETH  TOCTPOEHUs  KpuTepueB d(QexTuBHOCTU
(GyHKIMOHMPOBAaHUSI CUCTEM. MeToapl omTUMU3anuu. [IpuMepsl Mmomcka
ONTUMAJIBHBIX PEXKUMOB (DYHKIIMOHUPOBAHUS CUCTEM.

[Iponiecc BbIOOpa KpuTepHs 3(PpPEKTUBHOCTH B KOHTEKCTE OCHOBHOW €M
UCCIIEI0OBaHUS CUCTEMBI

TpeboBanwust k kputeputo 3¢pdexTuBHOCTH

MaremaTHueckoe BblpakxeHue kpurepus 3ppexTuBHOCTH

[TocTaHOBKA M aHAIM3 OCHOBHBIX KOMIIOHEHTOB ONTUMU3ALIMOHHBIX 3a1a4
[Tpumeps! 3aa4 JIMHEHHOIO U HETMHEWHOTO IPOrpaMMHUpPOBaHUsI(UMEETCs B
BUJy  ONTUMHM3AIMM):3a7adya 00  ONTHUMAJbHOM  MPOW3BOJCTBEHHOU
porpamMMe, TpaHCIOPTHAsA 3ajaya, 33j7aya O Ha3HAueHMsX, 3ajada JpoOHO
-JIMHEWHOr0 IPOrPpaMMHUPOBAHUsA, 3ajada YIpaBICHUS 3amacamMu IpH
JNETEPMUHUPOBAHHOM CIIPOCE.

I'padmueckuit MeTon pemeHUs 3aqad JUHEHHOrO MPOrpaMMHPOBAHUS.
ANTOPUTM CUMIUIEKC-METOAA.

KomnerotrepHas peanu3anus peleHus 3a/1a4u JUHENHOTO
MIPOrpaMMHUPOBAHUS U

aHaJIN3 MOJYYEHHOI'O PELICHHUS.

Meroasl pelieHHe 3a1ad HEJIMHEWHOrO0 MPOrpaMMHUPOBAHUS B CHUCTEMHOM
aHanuse.

Hcnons30BaHne KOMIBIOTEPHBIX TEXHOJOTMM Uil TOWUCKA ONTHUMAJIbHBIX
DEKMTMOR DVHKNTUOHUNORAHUY CUCTEM

NmurannonHoe
MOJICTTUPOBAHUS
MPOILIECCOB JIJIsl OMCKA
ONTHUMAJTLHBIX PEKUMOB
paboThI CUCTEMBI

MareMaTtuyeckre OCHOBbBI MMUTALIMOHHOTO MOJIETUPOBAHUS CUCTEM

CyTh UMHUTAIIMOHHOTO MOJICITUPOBAHUSI.

Meroa Moute-Kapio.

Teopust OIIEHOK.

[IporpamMmMHOe obecrieueHue HIMUTAIIMOHHOTO MOJISTHPOBAHUS.

ANTOpUTMBI T€HEepaly CIIy4YalHbIX YUCE.

I'enepupoBanue ciayyallHbIX BEJIMYUH, MMEIOUUMX 3aJaHHBIA  3aKOH
pacrnpeieseHusl.

HaxoxaeHne ONTUMANbHBIX YCIOBUH (YHKIIMOHHPOBAHHS CHUCTEMBI C
MTOMOIIIHI0 UMHUTAIIMOHHOTO MOJICITUPOBAHUS.

Hecranmonapssie pexxumMbl pab0OThl UMUTAIIHOHHOW MOJIETTH

AHanu3 BBIXOJHBIX JAHHBIX W CpPAaBHEHHE aJbTEPHATHBHBIX BapHUAHTOB
pe3yabTaTOB UMUTALIMOHHON MOJIEIN

AHann3 4yBCTBUTEILHOCTH HUMUTALIMOHHOW MOJIENIN




Peanmaum{ UMUTAITUOHHOI'O MOI[GJII/IpOBaHI/IH C IMMOMOIIIBIO KOMHLIOTepHBIX
TEXHOJIOTHI

[Tpumepsr pa3pabOTKM WMHUTAIMOHHBIX MOJCNEH I pelIeHus 3aaad
CHCTEMHOTI'0 aHAJIN3a U MPUHATUS PEIICHUI

Monens ompeneneHuss MOTPeOHOCTEH TOpOoJa B KOJIWYECTBE MOKAPHBIX
MallluH
NmutanmmonHoe
MPOIECCOB

MOZACIIMPOBAHUC TCXHOJOTMYCCKHUX W  TPAHCIIOPTHBIX

MHoOrokputepuaibHbIe METOIBI ONITUMU3ALNN JJI IPUHATHS PEILICHUN
ITocTanoBKa 3a1a4 MHOTOKPUTEPUATILHOM ONTUMH3ALUU.

HpI/IMepBI 3aJa4 CUCTEMHOI'O aHaJInu3a, IIPUBOAAIINC K 3aaadyaM

MHOTOKpHUTEpUATbHBIE |MHOTOKPUTEPUAIBHON ONTUMU3ALUU.
4 | meronapl onTUMU3anKK |MeToasl MHOTOKPUTEPHAIBHON ONTUMHU3ALUH.
T IpUHATHS pernennii |[I[pyMeHeHrne MHONOKPUTEPHAIBHBIX METOAOB ONTUMU3ALUU JJIs IIPUHATHS
peleHnit
Hcnonbs30BaHWEe KOMIIBIOTEPHBIX TEXHOJIOTHMH Ul PEaJM3aluyd METOJIOB
MHOT'OKPUTEPUAIBHON ONTUMU3ALNAN
MareMarrnyeckre METObI IPUHATHS PEILEHUN
OO011ast xapakTepUCTHUKAa MaTEMaTUYECKUX METO/I0B IPUHSTUS PELICHUI
OKCHepTHbIE METO/Ibl U UX IPUMEHEHHE [TPU NPUHATUH PELICHUN
MaremaTnueckoe O0OOCHOBAaHME COIJIACOBAaHHOCTM MHEHHHM 3KCIIEpTOB,
IIPOBEpPKAa  CTATHCTMYECKUX  TUIOTE3 Ui IPOBEPKHM  3HAYMMOCTH
Marematuueckue K03 uLIMeHTa PaHIOBOM KOppesauuu
5 METOJbl IPpUHATHSA  [Meron aHaiu3a nepapxuii-ooJacTb NIPUMEHEHHS] B CUCTEMHOM aHAJIU3€ MpU
peleHnn OPUHATUM ~ pEIleHWH,  omMcaHue  OOLIero  ajiroputMa,  OLCHKa

COTJIACOBAHHOCTHU IIOCTPOEHHOM HEPAPXUH.

Onenka cueHapueB pa3BUTHsI CUCTEMBI IIPU IPUHATUN PELIEHUN € IIOMOLIBIO
JIepeBa peluIeHU I

KoMnbploTepHBIE TEXHOJIOTMM AJI pealn3ali MaTeMaTUYeCKUX METOJO0B
IIPUHSATUS pELICHUM.

5.2. IlpakTudeckue 3aHATHS

HaunmenoBanue paznena

No .
W/ | TeMBI paKTHHeCKHX HaumenoBanue u copiepikaHue MPaKTUIECKUX 3aHATUN
3aHITUN

Matematuueckue MeTojabl 00pabOTKM JaHHBIX, MPOBEPKA CTATHCTUUYECKUX
TUTIOTE3
[IpumeHeHne METOAOB MaTeMAaTUYECKOM CTaTHUCTUKH s 00paboTKu
PE3yIBTATOB SKCIIEPUMEHTA WIIH HAOTIOICHU

OcCHOBHBIE TIOJIOKEHUS N
Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHIL 17151 00paOOTKH TaHHBIX.

CHUCTEMHOTO aHaJIMN3a. .,

1 [TocTpoenue sMnupruyecKoi pyHKINU pacTipeaeseHus.
MaremaTnueckue o
['paduk smmuprueckoil PyHKIUU pacrpeaeneHusl.
MOJIENIA CUCTEM

Omnpenenenne YUCIOBBIX XapaKTEPUCTUK BHIOOPKU
[IpoBepka CTaTUCTUUECKUX TUIOTE3 O 3a/IaHHOM BUJIE€ PacpeIeICHUsI.
JlucriepcuoHHBIN aHAIN3.
PelieHre npakTuuecKux 3aaau.
banancoBas mojens JIeoHThEBa U €€ TPUMEHEHNE B CHCTEMHOM aHaJN3e
AHanu3 TabIuIEl MEXOTpacIeBOro Oananca

OcuoBHble nonoxenus |[loctpoerne Moxenmu JleoHTheBa Ha  OCHOBE 3aJaHHOM  TaOJHIIBI

1 CHCTEMHOIO aHaJln3a. |MEeXOTpacleBoro damanca

Maremarnueckue
MOJIEJIU CUCTEM

OneHka NpOyKTUBHOCTH TEXHOJIOTHYECKON MaTPUILIBI

PeleHne TUIIOBBIX 3a1a4 CTPATETUYECKOIO IJIAHUPOBAHUS
Hcnonp30BaHNE  KOMIIBIOTEPHBIX TEXHOJOTHUM IPU  PEIICHUU
CHCTEMHOI0 aHallu3a C MpUMEHEHHeM OanaHncoBoi Moaenu JIeonTreBa

3a1a4

OCHOBHBIE TOJIOKEHUS

[TocTpoenure u aHaM3 MOJIEIEH CUCTEMHON JUHAMUKH




CHUCTEMHOTO aHaJIn3a.
Martematuyeckue
MOJIEJIN CUCTEM

[TocTpoenue u aHanu3 MoJeNeld CHCTEMHOM TUHAMUKHU

Hcnonb3zoBanne meroga OJuWiepa NpU peaiM3alMid MOJAEJIEH CUCTEMHOU
JTHMHAMUAKHA

[Touck cranimoHapHBIX COCTOSIHUI

[ToctpoeHue cueHapueB pa3BUTUS MCCIEAYEMBIX CHUCTEM C IOMOIIBIO
MOJENIEN CUCTEMHON TUHAMUKU

[Ipumenenne mojneneld CUCTEMHOM AWHAMHUKH ISl PEIICHUE MPAKTUYECKHX
3a/1ad B CBOEH NPEIMETHOW OOJIAaCTH HCIOJIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHH.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaI13a.
MaremaTrudeckue
MOJIENIH CHCTEM

ITocTpoeHHe pPEerpecCHOHHBIX MOAENEH I aHaIu3a U IPOrHO3UPOBAHUS B
CHUCTEMHOM aHaJIN3e

ITocTpoeHne Mozaenu napHOW JIMHEWHOW PErpeccuu, NMpOBEpPKa 3HAYUMOCTH
YPaBHEHUS U IIapaMeTPOB yPaBHEHUS

[Ipoepka ocHoBHBIX npeanocsuiok MHK

Hcnonp30BaHne NOCTPOCHHOM MOZEIN IJIsl aHAJIN3A CUCTEMBI.

[TocTpoeHne HEMMHEWHBIX MOJIEIEH.

Br16op ayumieit moeny.

[IporHo3upoBanue Ha OCHOBE BHIOPAaHHOW MOJEIH.

MeTopl ONTUMU3ALIH.
IIpumeps! moucka
ONTUMAJIbHBIX PEXUMOB

MaremaTtuueckre MOJAENIU MOCTPOCHUsI KpUTEepUueB AP (HEKTUBHOCTU CUCTEM.
Meroast ontuMmuzanuu. I[lpumepbl TOMCKAa ONTUMAIBHBIX PEKUMOB
(YHKITMOHUPOBAHHUSI CUCTEM.

HOCTpOCHI/Ie MAaTCMAaTUYCCKUX MOIIGJIGI;'I AJid onpeACIICHUA OINTHMAJIbHBIX

(GYHKIIMOHMPOBAHUS  |peXKUMOB PabOTHI CHCTEM
cucTeM Hcnonp30oBaHne KOMITBIOTEPHBIX TEXHOJOTUH ISl TIOMCKAa ONTHMAaJIbHBIX
PEKUMOB (PYHKIIMOHUPOBAHUS CUCTEM IIPH PEUICHUH NMPAaKTHYECKHX 3a1ad
CHCTEMHOT0 aHaJIN3a.
[TpuMepbl IMUTAITMOHHOTO MOICTTMPOBAHUS
HmurtaimonHoe Peanu3anus mnpuMepoB HMMMTAIMOHHOI'O MOJEIUPOBAHUA C IOMOIIBIO
MO/JICITMPOBAHUS MPOTrPaMMHOT0 00eCTIeUeHHS

mponeccoB IJIsd IMOUCKa
OINITUMAJIBHBIX PEKUMOB
pa6OTLI CUCTCMBI

Pemienne mnpakTthueckux 3a7ad CUCTEMHOTO aHaIM3a C IPUMEHEHUEM
HMHUTAIINOHHBIX MOJIEJIEH. Haxoxnenue OIITUMAJIbHBIX YCJIOBUU
(YHKITMOHUPOBAHHUSI CUCTEMBI C TIOMOIIEI0 UMUTAIIHIOHHOTO MOAEITUPOBAHUS.

MHorokpurepuaibHbIE
METO/]Ibl ONTUMHU3ALUU
JUISL IPUHATHS peIeHUH

MHOroKkpuTepruaIbHble METOAbI ONTUMU3ALUY JJI IPUHATUS PELICHUI
[IpakTHyecKoe NMPUMEHEHUE METOJ0B MHOTOKPUTEPHAIBHBIE ONTUMHU3ALMU
JUISL IPUHSATHSL PEIICHUN.

Pemrenne 3amay NpUHATHS PEMICHUH € NMOMOIIBI0 MHOTOKPUTEPHAIBHBIX
METO0B ONTUMM3ALUU C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUI

MarteMaTuueCKHue METOAbI MMPUHATHA pCIJ_ICHI/Iﬁ

Maremarnueckne P .
ellIeHEe MPAKTHYECKHUX 3ajjady Ha NPUHSITHE PEIEeHUH C HCIOIb30BaHHEM
METOJIBI IPUHATHA -y raremaTiaeckux  MeTOOB NPUHATHS ~ PELIEHUWH ¢  IpUMEHEHHE
PCILICHIH KOMITBIOTEPHBIX TEXHOJOTHH.
MMuTanmoHHOE MOJEINPOBAHNE ISl IPUHSTHSI pEIICHUIN
[IpakTuueckass peanu3anusi OCOOCHHOCTEH  MPUHATUS  pelIeHUHd B
JUHAMMYECKH  CJIOKHOW  Cpele ¢ NPUMEHEHHEM  HMMHUTALMOHHOIO
MOJIETTUPOBaHUE
HmuTanmonHoe Pemenue npakTuyeckux 3a1a4 CHCTEMHOTO aHAJIN3a:
MOJICTTUPOBAHUE Al |IPUHATHE pEIIeHUH Ha OCHOBE HMMHTAIIMOHHOTO  MOJEIUPOBAHUSA
INPUHSITUS PEIIEHUH  [pacnpocTpaHeHUs: HHHOBALIMMN:
NPUHATHE pEIIeHHH Ha OCHOBE HMMHTALIMOHHOTO  MOJEIHPOBAHUS
pacnpoCTpaHeHUsl 3arpsA3HEHNUN;
NPUHATHE  PEIIEHWH HAa OCHOBE MMMTALMOHHOTO  MOJEIMPOBAHUSA

neMorpaduuecKux MmpoIeccoB.




5.3. CamocTosTenpHas paboTa 00yJarOIIHXCs

No | HaumenoBaHnue pazzaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
/I | JAUCIUIUIMHBI U TEMBL
OCHOBHBIE TIOJIOKEHHSI CUCTEMHOTO aHAJIN3a U TEOPUU MPUHSTUS PELICHUIH,
MaTEeMaTHYeCKHe METOJbI O0paOOTKH MaHHBIX, MPOBEPKA CTATUCTUYECKUX
THIIOTE3
N3yueHnre OCHOBHBIX IMOJOKEHUSI CUCTEMHOTO aHaJIMu3a U TEOPUU MPUHITHS
OCHOBHBIE ITOI0KEHUSI .
peLICHUH,
CHUCTEMHOTO aHAJIN3a. .
1 CaMOCTOSTEJIbHOE PEIlICHHE MPAKTUYECKUX 3aJaHul,
Maremarudeckue o
MOJEITH CHCTEM CBSI3aHHBIE C MATEMATHYECKUMH METOIaMH 00paOOTKHU JaHHBIX U MTPOBEPKOI
CTaTUCTUYECKUX TUIOTE3, UCIOJIb30BAHNE KOMIMBIOTEPHBIX TEXHOJOTHH 1JIs
pellIeHMS 3aIaHuH.
N3yueHnii npuUMEHEHUH KJIACTEPHOIO aHaiau3a i MHOTOMEpPHOM
TPYNIUPOBKH.
BanancoBble MOEIN B CHCTEMHOM aHAJIN3€E
OcHoBHbIE TIoJIOkeHUs1 |3ydeHne npuMeHeHus1 OaIaHCOBBIX MOJICICH B CHCTEMHOM aHAJIM3e
1 cucTeMHOro aHanusa. |CaMOCTOATENbHOE BBHINIOJHEHHE MPAKTHUYECKUX 3aJaHUil C MPUMEHEHHEM
Maremarudeckue KOMITBIOTEPHBIX TEXHOJIOTHH.
MOJIETTU CUCTEM N3yuenrne OCHOBHBIX MPHUHIUIOB IMOCTPOCHHS MOJIETH PACIIUPSIOIICHCS
3KOHOMUKH HelimaHa
Monenn CHCTEMHON IUHAMHUKU B CHCTEMHOM aHAJIN3e
N3yuenune TeopeTnuueckoro Marepuana
OCHOBHBIE I10TOKEHNS CaMocTosaTenbHOE BLIHOJ'IHUGHI/IG MPAKTUYECKUX 3aJaHUl C TPUMEHEHUEM
CHCTEMHOIO aHanyu3a. | KOMIBIOTEPHBIX TEXHOJIOT UM }
1 MaTeMaTHuecKie N3yueHne mnpuMeHEHUsT MoJeNed CHCTEMHOIO aHajlu3a B Pa3IuyHbIX
MOZIEIIH CHCTEM 00J1aCTIX 3HAHHUH. §
Mopnenu cucTeMHOM TUHAMUKY TIPU OMMCAHUU (PU3UUYECKUX MPOIIECCOB.
Mopenu CHUCTEMHOM NIWHAMHKA B DJKOHOMHKE W JeMorpaduu, MOJeib
Camysnbcona-Xukca.
Bo3mokHOCTH MaTeMaTHYeCKUX MaKeTOB U OHJIAMH Cpejl Ui MOCTPOSHUsS U
aHAJIN3a MOJIETEeN CUCTEMHON TUHAMUKH.
[TocTpoeHne perpeccCHOHHBIX MOJAENEH I aHajdu3a W MPOTHO3UPOBAHUS B
CUCTEMHOM aHaJIn3e, IPOrHO3MPOBAaHUE HA OCHOBE BPEMEHHBIX PSIJIOB
N3yuenune TeopeTnueckoro Marepuana
OCHOBHBIE TOI0KEHUS 8
CamocTosiTeIbHOE BBINOJHEHUE MPAKTUYECKUX 3aJlaHUi C MPUMEHEHHUEM
CHUCTEMHOTO aHAJIN3a. N
1 KOMITHIOTEPHBIX TEXHOJIOTUI
Maremarudeckue
N3yueHne nporao3upoBaHusi HAa OCHOBE BPEMEHHBIX PSO0B ITyTEM BbIJCICHUS
MOJIEIU CUCTEM
A KOMITOHEHTOB BPEMEHHOTO Psijia U CHHTE3a MOJIEJIM YPOBHSI BPEMEHHOTO Psijia
IToctpoenne moaenu Ko66a-/lyrnaca.
MatemaTtuueckue MOJENH MOCTPOCHUSI KPUTEPUEB dP(HEKTUBHOCTH CUCTEM.
Meroasl onTuMuzanuu. [lpuMepbl TIOMCKAa ONTUMAIBHBIX  PEKUMOB
MeToasl ONTUMH3AIMH. |PYHKIIMOHUPOBAHUS CUCTEM.
ITpumeps! moucka
2 | onTUManbHBIX peKUMOB |M3yueHHe OCHOBHBIX THITOB 3ajad ONTHMHU3AIMH, HCIIOIb3YEMbIX JIJIs
(GYHKIIMOHMPOBAHUS  |TOJYYCHHUS ONTUMAIBHBIX PESKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.
CUCTEM BrimonHenue 3amaHuil  UISL TOJTy4YEHUS ONTHMAJIBHBIX  PEKHUMOB
(YHKIIMOHMPOBAHHUS ~ CHCTEM  C  HCIOJb30BAaHHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHH.
IMHUTAIIHOHHOE NmuTauinoHHOE MOJIETUPOBAHUE CUCTEM
3

MOACIIUPOBAHUA

I/I3Y‘IGHI/I€ TCOPCTUICCKUX OCHOB UMHUTAITUOHHOTO MOJACITIUPOBAHUA




MIPOIIECCOB TSI ITOMCKA
OIITUMAJIBHBIX pe)KI/IMOB
pabOThI CUCTEMBI

CHCTEM
BrimonHeHnue 3amaHuii o peaau3aniil UMUTAIMOHHOTO MOJCIUPOBAHUS C
MOMOIIBI0  MPOTPAMMHOTO  O0ECMEUYCHHS, HAXOXXICHHE ONTUMAIbHBIX
yCJIOBHM  (YHKIIMOHUPOBAHUS CHCTEMBl C TIOMOIIBIO HMHUTAIMOHHOTO
MOJCIIUPOBAHUS.

MHoOrokpurepraabHbIe
METOJIbl ONTUMHU3aLUU
JUISL TIPUHATHUS PELLICHUN

MHuor OKPUTCPUATIBHBIC MCTOAbI OIITUMHU3ANU IJId NPUHATUA pemeHHﬁ

I/ISY‘ICHI/IG TEOPETUUECCKOT'O Marcpuaia 10 IIPUMEHCHUTIO
MHOT'OKPpUTCPUAJIBHBIX MCTOJOB ONTUMHU3ALIUKU IJId IIPUHATHUA pGHIGHHfI,
CaMOCTOSATCIIbPHOC BBIIIOJIHCHUEC Ba,HaHHfI 110 IMPUMCHCHUIO

MHOT'OKPpUTCPUAJIbHBIX  MCTONOB  IMPUHATHUA pemeHHﬁ AJie pCUHICHUA
IMPAKTUYCCKUX 3aJa4 CHCTCMHOI'O aHaJIM3a C HCIIO0JIb30BaHUECM
KOMITBKOTCPHBIX TEXHOJIOTHI,

MaremMaTudeckue MCTObI IIPUHATHUA peHICHHﬁ
I/I3Y'-I€HI/I€ TCOPCTUYCCKOI0 Marcpurajia Mmoo HNpUMCHCHUIO MAaTCMATHUYCCKUX

Maremarnueckue .
METOJIOB MPUHATHUS PELICHUM.
METOTbI IPUHATHS
. CamocTosiTenbHast padoTa 10 KOMIBIOTEPHOMY PEILIEHUIO 33/1a4 Ha IPUHSTHE
CIICHUI 9
p peuieHui ¢ UCIIONIb30BAaHUEM MaTEeMaTHYEeCKHX METOJIOB MPUHATHS
peuieHui.
NMuTanmonHoe MOJeIMpOBaHUE I IPUHSITHSI pEIIeHUN
N3yuenue TeopeTnyeckoro marepuaiia o0 MCIOJb30BAHUU UMUTAIMOHHOTO
HNmurtammonnoe

MOJIETUPOBAHUE JIJIS
NPUHSITUS PEIICHUN

MOJICTTUPOBAHUS [JISl TIPHHATHS PELICHUH.
CamocrosiTenbHast paboTa 10 BBINOJIHEHUIO 3a/laHUM, CBS3aHHBIX C PEIICHUE
3aj1a4 10 NPUHATHIO PEIICHUH C IPUMEHEHHEM KOMITBIOTEPHBIX TEXHOIOTHI.




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

B 00Bbem camocToATeNnbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeayIolee:

- I3y4YCHHE TEOPETUYECKUX BOIIPOCOB 10 BCEM TEMaM JUCLIUILINHEL,

- IOAATOTOBKA K MPAKTUYECKUM 3aHATHUSAM;

- IOJIFOTOBKA JIOKJIA/10B M COOOILICHMIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOATOTOBKA K 3K3aMEHY.

3aJI0roM YCIIEHIHOTO OCBOSHHSI ATOM AMCIUILINHBI SABISETCA 00s3aTeIbHOE MOCEIICHNE JIEKIIMOHHBIX
IIPAKTUYECKUX 3aHATUH, TaK KaK IPOIYCK OJHOro (TeM Oosiee, HECKOIBbKHX) 3aHATUH MOXET OCIO0XXHUTh
OCBOEHUE pa3/ienioB Kypca. Ha npakThueckux 3aHATHIX MaTepuall, U3J0KEHHBIH Ha JIEKLUAX, 3aKpEIUIIeTCs IpU
MOJIrOTOBKE JIOKJIAJ0B M COOOIEHUH, IPE3eHTalUi, a TAK)Ke B paMKaX BbINOJIHEHUS NMPAKTUYECKUX 3aJaHUM,
peleHHs] KeWCOB M TECTOB, pean3alliil TPYMNIOBBIX TPEHHHIOB, MPOOJIEMHBIX AMCKYCCHH M IPYrHX (Gopm,
npeaycMoTpeHubix PITJI.

[Tpuctynas K U3y4eHHUIO TUCHMIUIMHBI, HEOOXOAUMO B MEPBYIO OYepe/Ib 03HAKOMUTHCS CO/AEPIKaHUEM
PIT/I, a Taxke METOIMYECKHMH YKa3aHMSAMM II0 OpPraHM3allud CaMOCTOSTEIbHOH pabOThl M MOATOTOBKHU K
IIPAKTUYECKUM 3aHATHSIM.

ITpy moAroToBKEe K MPAKTHUYECKUM 3aHATHUAM U B paMKaxX CaMOCTOATEIbHOW paldOoThl MO H3YYEHUIO
JTUCHIUTUIAHBI 00y4JaromuMcsi He0OX0IMMO:

IIOBTOPUTHh 3aKOHCIIEKTUPOBAHHBIM HA JIEKLIMOHHOM 3aHATHM MaTe€puall U JONOJIHUTH €ro C Yy4eTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

IIPY  CaMOCTOSITEIbHOM  HW3YYEHUU TEOPETHMYECKOM TEMbl ClelaTb  KOHCIEKT,  HCIOJIb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

HOJrOTOBUTHCS K IPOBEPOYHOI padoTe, MpeyCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

MOJAFOTOBUTHCS K IPOMEKYTOYHON aTTECTALIUU.

7. OueHo4Hble MATepPHAJIbI JJIsl NMPOBEJCHUS] TEKYILIEero KOHTPOJISI yCIeBAeMOCTH U INPOMEKYTOYHOM
arTTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIHMH ¢ yKa3aHUEM 1TaIoB UX (YOPMHUPOBAHMS B MPOIIECCE OCBOCHUS AUCIMITITUHBI

Kon n HamMmeHoOBaHHuE
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOil
/1 (Momyms) cpencTaa
KOMIICTECHIUH
1 OcHoBHBIE TTOJIOKEHHST chucTeMHoro aHammza.| YK-1.1, YK-1.2, YK-1.3, VK- Tect
MaremaTndeckue MOJIETH CHCTEM 1.4, YK-1.6, YK-1.5 ec
, Mertonbl ontumuzanuu. I[Ipumepsl noucka VK-1.1, VK-1.2, VK-1.3, VK-
ONTUMATBHBIX PEKUMOB (YHKIIHOHUPOBAHUS 1.4, VK-1.5, VK-1.6 TECT
CHCTEM
5 NmutarnimonHoe MoOACIUPOBAHUS npoue6c:COB VK-1.2, VK-1.3, VK-14, VK-
JUISl TIOUCKA ONTHUMAJIBHBIX PEXUMOB PaOOTHI 1.5, VK-1.1, VK-1.6 TECT
CHCTEMBI
4 Muorokpurepuanbhbie MeToabl ontTumuzannn|YK-1.2, YK-1.3, YK-1.4, VK- TecT
JUTS IPUHSITUS PEIICHUMI 1.5. VK-1.1. VK-1.6
5 |MareMaTHuecKue METOIBI IPUHATHS PELIEHU I YK-1.1, YK-1.2, YK-1.3, VK- TeCT
I p 1.4, YK-1.5, VK-1.6
6 NmuTamuonHoe MOJIETTUPOBAHHE mrsa| YK-1.1, YK-1.2, YK-1.3, VK- TecT
IPUHSTHSI pEIICHUN 1.4, VK-1.5, YK-1.6
7 |3 VK-1.1, YK-1.2, YK-1.3, VK-
et 1.4, VK-1.5, VK-1.6 rect

7.2. TunoBbie KOHTPOIBHBIE 3aJaHHSI M MHBIE MaTepUANbl TEKYIIEr0 KOHTPOJIS YCIIEBaEMOCTH, HEOOXONMMbIE
JUIS OLICHKY 3HAHUI, YMEHHI U HABBIKOB U (MJIN) OIBITa MPO(ecCHOHATBHOM NeSTEIbHOCTH, XapaKTePU3YIOIINUX
JTallbl d)ODMI/IDOBaHI/Iﬂ KOMHCTGHL{I/If/’I B IIpOoLeCCE€ OCBOCHUA TUCIHUIIIMHBI

st mpoBepku chOpMHUPOBAHHOCTH MHAMKATOpa HocTrkeHus komnerenmu YK-1.1, YK-1.2, VK-




1.3, YK-1.4, VK-1.5, YK-1.6, ILIK(Y)-2.1, LIK(Y)-2.2, LIK(V)-2.3, LIK(Y)-2.4, LIK(Y)-2.5, LTK(Y)-2.6.

TuroBble KOHTPOJIBHBIE 3aJaHUS

3amaua 1

Haiitu nansble juist 3a7a4dl 1O CBOEM MpPEeIMETHOM 00JIaCTH, OCYIIECTBUTh UX CHUCTEMATHYECKYIO
00paboTKy, BBIIOJHUTH MPOTHO3 HA OCHOBE IMOCTPOCHHON MaTeMaTHUYECKOM MOJeNn

3anaya 2

CdopmynupoBaTh MaTeMaTHUECKYIO  3a/ayy ONTUMHU3ALMU JUIsl TOBbIIEHUS dS()(PEeKTUBHOCTU
TEXHOJIOTUYECKOT0 Mpollecca B CBOSH peaMeTHOW obnacTr. PermuTh 3a1auy ONTHMH3AINH,

cieNiaTh BBIBOJIbI 00 ONTUMAIBLHOM peXUME (QYHKIMOHUPOBAHUS CHCTEMBbI

Tect 1
1. COBOKYMHOCTh B3aHMOCBSI3aHHBIX 3JIEMEHTOB, 00Pa3yIOIUX LEJIOCTHOCTD UJIH €IUHCTBO
a. MOJieNb
0. opranm3anus
B. CHCTEMa
T. COCTOSIHUE
2. JInHaMHYeCcCKOe U3MEHEHHUE CHCTEMBI BO BPEMEHHU
a. QyHKIHS
0. mporpecc
B. IIPOIIECC
r. (hakTop
3. HecBoIMMOCTH CBOMCTB CUCTEMBI K CyMM€ CBOMCTB €€ KOMIIOHEHTOB
a. HBBEHTYAJIbHOCTh
0. SMEPIKEHTHOCTh
B. SHTPOTHSA
T. SKCTParoOAIusI
4. IIporiecc HETPEPHIBHOTO PA3BUTUSI CHCTEM BO BPEMEHH
a. TMaJeKTHuKa
0. mporpecc
B. IMHAMUKa
T. QyHKIHOHUpPOBaHUE

5. CnocoOHOCTh CHCTEMBI 3aUMCTBOBaTh HEOOXOJUMBIE pECypchbl M3 BHEUIHEH Cpeapl H
MPOTHBOJICHCTBOBATH TEHICHIINN Pa3pyIICHUS

a. ajanTarus

0. HeraTuBHas SHTPOIUS

B. TOMEO0CTa3

T. BMEPKEHTHOCTD

6. LlenenanpaBieHHbI UTEPALIMOHHBIN MPOLIECC MOJIYYEHHUSI CEpPUU CHCTEMHBIX 3()(EKTOB C LEIbIO
ONITUMH3AIMY IPUKIIAJHON eI B paMKaX 3aJJaHHBIX OTpaHMYeHHUH

a. CUCTEMHBIN YPPeKT

0. CTpYKTypHasi ONITUMH3AITUS

B. SHTPONHS

T. TIporpecc

7. CuctemMa MOXET JOCTUTHYTh TpeOyeMOro KOHEUHOTO COCTOSIHMSA, HE 3aBHCAIIET0 OT BPEMEHHU U
OTIPENIENIIEMOTO HMCKIIOYUTEIHHO COOCTBEHHBIMH XapaKTEPUCTHUKAMH CHCTEMBI MPH Pa3IMYHBIX HadaIbHBIX
YCIOBUSIX U PA3IMYHBIMU MTyTIMHU

a. DKBU(PUHATHHOCTH

0. SMEPIKEHTHOCTh

B. SHTPOTIHS

T. YBOJIIOIUS

8. Metomonorus pemeHus: MpodiieM, OCHOBaHHAs HA CTPYKTYPH3AIMA CHUCTEM W KOJHMYECTBEHHOM
CpPaBHECHUU AIbTEPHATHB

a. CUCTEMHBIN aHAJIN3

0. MoJieIMpOBaHHE

n TTNATONARTANNARATIA



r. Perpocniekuus

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

a. OJICMEHT

0. pe3yabTaT

B. TIPOIIECC

T. IOKa3aTeib

MHOkecTBO OOBEKTOB BHE JAHHOTO 3JIEMEHTA (CHCTEMBI), KOTOPHIC OKA3bIBAIOT BIUSHUE HA DJIIEMEHT
(cucreMy) U caMH HaxXOJATCS O] BO3JCHCTBHEM STOTO 3JI€MEHTa (CHCTEMBI)

.a. THIoTe3a

6. mpobyiema

B. AJIbTEPHATHUBA

r. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYITHOCTh CITy9aliHO OTOOpPaHHBIX 0OBEKTOB HA3BIBACTCS:

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

2. Bce MbiciuMBbIe 00BEKTHI HEKOTOPOT'O UCTOYHUKA HAOIIOICHUI

Ha3bIBAIOTCS:

a) TEHEepaJbHOH COBOKYIHOCTHIO; 0) CIIy4allHBIM KOJUIGKTHBOM;B) COBOKYITHOCTHIO OOBEKTOB; T)
MHOXECTBOM OOBEKTOB.

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

a) MpOCTOii; 6) MOBTOPHOM; B) OECIIOBTOPHOM;T') pENPE3CHTAaTUBHOM; J1) TCHEPATIbHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YHCIO BBIOPAHHBIX CIIydyailHBIM 00pa3oM 3JEMEHTOB;0) OrpaHHYEHHOE YHUCIIO
3JIEMEHTOB, BRIOpAaHHBIX HECTy4aiHO;B) OOJIbIIIAs COBOKYITHOCTh 3JIEMEHTOB, JJISI KOTOPOU OIEHHUBAIOTCSA

XapaKTePUCTHKHU.

5. Yucno o0beKTOB, BHIOPaHHBIX U3 F€HEPaNbHON COBOKYITHOCTH, HA3bIBAOTCS:

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

6. BbiOopka, mpu KOTOpoW OTOOpaHHBI OOBEKT BO3BpALIAETCS B T'€HEPAIbHYIO COBOKYIHOCTb,
Ha3bIBAETCS:

a) MpocToii; 0) HTOBTOPHOM; B) OECIOBTOPHOM; T') pENPE3eHTaTUBHOM; 1) TeHepaIbHOM.

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

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

8. B smuke comepxkutcs 150 xpacHbix, 250 3enensix, 150 cuanx m 250 Oenbix mapoB. M3 smmka
Haynauy u3BnekatoT 150 mapoB. O6beM reHepaibHON COBOKYITHOCTH COCTABIISET ... IIAPOB.

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

9. Kak Ha3bIBaeTCs YMCICHHOE 3HAUCHHE MTPU3HAKa:

a) 00beMOM BBIOOPKH; 0) reHepaTbHOM COBOKYITHOCTBIO; B) BAPUAHTOM; I') CPEITHUM 3HAUYEHUEM

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

Ha3bIBACTCS:

a) 4aCTOTOM; 0) 4aCTOCTHIO; B) OTHOCUTENBHON YaCTOTOM; T') HAKOTUICHHOM YaCTOTOM.

Kirou

12345678 910

OBr a a a rB a

OCTaJIbHBIE TECTHI HA CaliTe MUCIIUILIMHEI



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

KOHTPOJIA YCIICBACMOCTH

O1LieHKa «OTINYHO)
(3auTeHo)

3HAHUSA:

- CUCTeMaTH3UPOBAaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM paz/iesiaM
JTUCIUILIMHBL, @ TAKXKE 10 OCHOBHBIM BOIIPOCAM, BBIXOJISIINM 3a MPeAeIbl yueOHOU
IPOTPaMMBlI;

- TOUHOE HUCII0JIb30BaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKHU IPaMOTHOE U
JIOTHYECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

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

YMEHHUS:

- YMEET OPHUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOIb3Yys HaAyYHbIE IOCTHXKEHUS APYTUX
JTUCLUTUTAH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboYeil mporpaMme
KOMIICTEHIHII;

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

- IPUMEHSET TEOPETUIECKHE 3HAHUS TSl BEIOOpA METOIMKHY BBITTOJHEHHS 3aJaHUN;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUSA 33/1aY;

- 0e3ymnpevHo BIaieeT HMHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €r0

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

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YU4aCTBYET B
TPYIIIOBBIX 00CYKICHHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUI

OrneHka «xXopoIo»
(3auTeHO)

3HAHUS:

- IOCTaTOYHO IOJIHBIE ¥ CUCTEMaTHU3NPOBAHHBIE 3HAHUS 110 JIUCITUTIINHE;

- YCBOEGHHE OCHOBHOH U JIOMOJHUTEIBHOM JIUTEPATYphl, PEKOMEHI0BaHHOM paboueit
POrpaMMoOil Mo AUCHUIUIMHE (MOYIIIO)

YMEHUS:

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

- UCTIOJIB3yeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTHYECKH U JIOTUYECKH MTPABUIIHLHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBHIBOIBI;

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

HaBBIKH:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUAX, YIACTHE B IPYNIIOBBIX
00CYX/IEHUSX, BRICOKUI YPOBEHb KYIIbTYpBI UCTIOJTHEHUS 3a/1aHUI;

- CpPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHITN;

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

- 000CHOBBIBAET XO/J1 PEIICHUs 3a1a4 0e3 3aTpyIHEHHUH




Onenka 3HAHUS:

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

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

- UCIIOJIb30BAHNE HAYYHOU TEPMHUHOJIOTUHU, CTUIMCTUYECKOE U JIOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

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

- BJIaJICET UHCTPYMEHTApUEM y4eOHON NUCLUHUILUIMHBI, YMEHUE €T0 UCII0Ib30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

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

- IOCTaTOYHBI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBIICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

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

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHCHHS TUCbMEHHOMN pabOThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUS s NPOBEIACHHS IPOMEXKYTOUYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS IPOMEXYTOUHOM aTTecTallui 00y4JaronXCst

O npuMeHeHnU MaTeMaTUYeCKUX METO/IO0B JJIs PeleHHs 3a7auy CUCTEMHOI0 aHalIn3a

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

Mopnenu cuCTEMHOM TMHAMUKHU U UX IPUMEHEHNE

[TpubmmxeHHbIe METO bl pelieHus AU pepeHInanbHbIX YPaBHEHUH U X IPUMEHEHHE JJIs peaTn3alun
MOJIENIEN CUCTEMHOW TUHAMUKU

[Toctpoenue Moneneit cucTeMHON JUHAMUKY, IIPUMEPDI PEIIEHHSI ¢ UX MOMOIIBIO TPUKIAIHBIX 3aa4

MMuTaniMoHHbBIE METOIBI 1711 MOJAEIUPOBAHMSI IOBEACHUS CUCTEM

Bupl MMHUTaIIMOHHOTO MOJIEITUPOBAHUS

MaremaTnueckne OCHOBbI MMUTALIUOHHOTO MOJIETIUPOBAHUS

OO0paboTka pe3ylnbTaTOB SMIMPUYECKUX HCCIETOBAaHUI C IOMOIIBI0O METOJIOB MaTeMaTH4ecKOil
CTaTUCTUKHU U

TEOPHUH BEPOATHOCTEN

MaremaTHuecKkue OCHOBBI (POPMUPOBAHUS BHIOOPOUHOM COBOKYITHOCTH.

I'enepanust ciryqallHbIX YU CEN.

Metox Monte-Kap:io aist npuOarmKeHHOTO BBIYMCICHUS HHTETPAJIOB, PEILICHUS CUCTEM U




YpaBHEHUU.

YucnoBble XapaKTEepUCTUKHA BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHMs K OIICHKaM B MAaTEMAaTHYECKOW CTaTHCTHKE.

IIpoBepka CTaTUCTMYECKUX TMIIOTE3 O BUAC PACIpPENCICHUs CIIy4allHOM BEIWYUHBI B T'€HEPAJIbHOU
COBOKYITHOCTH.

Hcnonbs30BaHHEe MHCTPYMEHTANIBHBIX IPOTPAMMHBIX CPEACTB UL PELIEHHUs 3a1ad MaTeMaTU4eCKON
CTaTUCTUKH.

BrlLsiBieHHE CTATHCTUYECKHUX 3aBUCUMOCTEN MEXKAY MPU3HAKOM U (haKTOPaMHU.

ITocTpoeHne Moieny perpeccum.

OneHka KauecTBa ypaBHEHMsI pEIPECCUH, IPOBEPKA 3HAUUMOCTH YPABHEHHUSI.

IIpoBepka npennocbiok MHK mist monmenu napHOW JIMHEHHOW perpeccud Jyisi ONpelesICHHs
aZICKBaTHOCTHU

MOJIETIH.

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

3aBHCHUMOCTEN B CTPOUTENBCTBE

[Toctpoerne Moaenu MHOTO(GAKTOPHON pEerpeccuu A aHaIu3a U MPOTHO3UPOBAHUS TIOBEACHUS

IpU3HAKa B 3aBUCUMOCTH OT U3MEHEHHUs (haKTOPOB.

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

Hcnonp30BaHne MHCTPYMEHTAIbHBIX IIPOIPAMMHBIX CPEACTB Ul PELIEHUS 3aJad MaTeMaTH4eCKOU
CTaTUCTUKH

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

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

3aauy JUHEHHOro POrpaMMHUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuii MeTo[ pelieHus 3a1a4 JMHEHHOTO IPOrpaMMHUPOBAHMUSL.

Ananm3 rpadu4ecKoro pemeHns Ha YyBCTBUTEIBHOCTb.

CuMIuiekc-MeTo/| peuieHys 3a1a4 JIMHEHHOTO POrpaMMHUPOBaHMSL.

Hcnonp30BaHWe MHCTPYMEHTAIBHBIX MPOrPAaMMHBIX CPEACTB JJIsl pEIIeHus 3a4ad JUHEHHOro
IIPOrpaMMUPOBAHHS.

TpancnopTHas 3ajja4a U 3ajja4ya 0 Ha3HAYEHUSX B CTPOUTENIHCTBE.

3aa4 MHOTOKPUTEPHUATIbHONW ONITUMHU3ALNH

MaremaTrueckne MeTOo bl MOAIEPKKHU MPUHATHS pELIeHUH

7.4.2. llpakTrueckue 3aJaHus 1751 IPOBEICHIS IPOMEKYTOYHON aTTeCcTalluu 00yJatoIuX s
[TocTpoenue 6amancoBoi Mozenu JIeoHThEBA, TPOTHO3UPOBAHUE C TIOMOIILIO IOCTPOCHHON MOJIENN
AHanu3 M TPOTHO3 COCTOSHUSL CHUCTEMBI C IOMOILBIO MOJIENM CHCTEMHOH JWHAMMKH, IPOTHO3
9KOJIOTUYECKON CUTYyaIHU
MaremaTHnueckasi 00pab0oTKa JaHHBIX, TOCTPOSCHHE MOJIENIN PErPECCUH, AaHATHU3 TIOCTPOESHHON MOJIeNTH
Ananus u MMPOTrHO3NUPOBAHUE COCTOAHUA CUCTEMBI HaA OCHOBE BPEMCHHEIX PAI0B
HmuTanimoHHOE MOJENMpOBaHNEe (PU3NYECKOTO HITM TEXHOJIOTMYECKOro mpoliecca
Pemenne 3ala4uy OIITUMU3AIIUHN TJIs1 IIOBBIIIICHU S 3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTHYCCKOTO IMponecca
3anaya NpUHATHS PEIICHHUH sl pEIICHUs TPOOIeMbI B MPOPECCHOHANBHON AeITeTbHOCTH
MHorokpurepualibHas ONTUMU3ALMS ISl IPUHATHS pEHIeHUs] B TPOPECCHOHAIBHON 1eATeIbHOCTH

7.4.3. IlpumepHbIe TEMBI KYpCOBOU paboThI (TIpoekTa) (MIpH HATUYHH )
KypcoBas pabota (poekT) He IpeayCMOTpeHa Y4eOHBIM TIAHOM.



7.5. MeTtoauyeckue MaTepuabl, OMPEALISIIONTNE TPOLEypPhl OIICHUBAHUS 3HAHWM, YMEHUH, HABBIKOB U (MJIH)
OTbITa PO ECCUOHATBHOMN IEATETbHOCTH, XapaKTepU3YIOIIUE 3Tabl (POPMHUPOBAHUS KOMITETCHIIUN

ITpouenypa mnpoBeAcHHUs NPOMEXYTOYHOW aTTECTallMM M TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH
pErIaMEeHTUPYETCs JIOKAIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIIAIOIINAM MOPAIOK OpraHUu3alud U IPOBEICHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTali 00y4aroIuxcsl.

[Tponienypa ouneHuBaHus (HOPMUPOBAHMS KOMIETEHUUH IpPU MPOBEJCHUM TEKYLIEro KOHTPOJIS
IpUBEAcHa B 1. 7.2.

THUnoBbIE KOHTPOJIBHBIC 3a1aHUS WIM UHBIE MaTEPHUAJIbI TEKYILETO KOHTPOJIS IPUBEIEHBI B I1. 7.3.

Onucanue nokazaTesned M KPUTEPUEB OLICHMBAHMS KOMIETEHIMM Ha pa3IM4HbIX JTalax uXx
(bopMHpOBaHHUs, ONTUCAHNE ILIKAJI OLIEHUBAHUS

OneHka «3auTeHo»

CHUCTEMaTU3UPOBAaHHbIE, INTyOOKHE M IOJIHbIE 3HAHUS IO BCEM pa3/ielaM TUCLMILUIMHBI, a TaKXe I10
OCHOBHBIM BOIIPOCaM, BBIXOISALIIM

3a Ipezesbl y4eOHOM IpOorpaMMBl;

TOYHOE UCIOJIb30BaHUE HAYYHOU TEPMHUHOJIOTUH, CUCTEMATHYECKU IPAMOTHOE U JIOTHYECKU ITPAaBUIILHOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

0e3ynpeyHoe BIIQJCHHE HWHCTPYMEHTApHEeM Yy4eOHOW TUCHMIUIMHBI, yMeHHE ero 3(PQPEKTUBHO
HCII0JIb30BaTh B IOCTAHOBKE HAyYHBIX

U IIPaKTUYECKUX 3a/1a4;

BBIP@)KEHHAsl CIIOCOOHOCTb CaMOCTOSATEJIbBHO M TBOPYECKM pelaTh CJIOXKHbIE NPOOIeMbl U
HECTaH/IapTHbIE CUTYalUH;

HIOJIHOE U IIyOOKOe YCBOGHHE OCHOBHOH M JONOJHMUTENbHOM JINTEpaTyphbl, PEKOMEHIOBaHHOM paboueit
IIpOrpaMMon

110 TUCUUIUINHE;

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

UCIIOJIb3YS HAYYHbIE JOCTHXKEHUSI IPYTUX AUCLUIUIMH;

TBOpYECKas CaMOCTOATENIbHAas paboTa Ha NPAKTUYECKUX/CEMHUHAPCKUX/Ia0OpaTOPHBIX 3aHATHSAX,
AKTHBHOE Y4aCTHE B

IPYNIOBBIX 00CYKICHUSAX, BEICOKUN YPOBEHb KYJIbTYpPhl HCIIOJIHEHHUS 331aHUM;

BBICOKHMH ypOBE€Hb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMMe KOMIETEHIIUH.

OneHka «He 3a4TEeHO»

(dparMeHTapHbIe 3HaAHU 110 AUCLUIIINHE;

OTKa3 OT OTBeTa (BBIIOJIHEHUSI MMCbMEHHON paboThl);

3HaHME OT/IEIbHBIX HCTOYHHUKOB, PEKOMEHIOBaHHBIX pabovell mporpaMMon 1o JUCIUILINHE;

HEYMEHHE UCIIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

HaJIn4yue rpyobIX OUIMOO0K;

HU3KHUM YPOBEHB KYJIbTYPbI UCIIOJTHEHUS 3alaHU;

HU3KHUH ypoBeHb COPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMMe KOMIETEHIIHH.

[IIkana oLleHNBaHUS

KonnyecTBO npaBUIIBHBIX

oTBeTOB, % O1enka

1o 55 «HE 3a4TEHO»

ot 55 no 100 «3auteHO»

7.6. Kpurepuu onjeHrBaHus cpOPMUPOBAHHOCTH KOMIETEHIIUNA MTPU MTPOBEIEHUHU MPOMEKYTOUHON aTTeCcTalluu

YDOBCHB OCBOCHU M OLICHKA

e — OneHka OneHka
PHTEp «HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENBH | OLiEHKa «XOpPOIIO» O11eHKa «OTIHYHO)
OLICHUBAHMUS
HO» oy
«HE 3aUTEHO) «3a4TEHO)




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

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIe CTPYKTYPbI

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

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

chopMUpOBaHbI. 3HAHUS

apryMEHTUPOBaHHBIE,
BCECTOPOHHHUE. Y MEHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEUIHO TPUMEHSIOTCS
(dbparMeHTapHbI U pPEnpOyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIBHOCTH,
MIPaKTUYECKOIO YpOBEHb BBICOKAsl aJallITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOT0 HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS MPOTPAMMHOIO
MIPUHITATTAATIEHBIE Ha OCHOBHbIE o0bema MaTrepuana;
OLIMOKM IPU OTBETE Ha| BONPOCHI, OLIHMOKH B IPOrPaMMHOTO -[I0JTHOE TIOHNMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHUM,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHSATH CBSA3b | pamMKax 00CYXkJ1aeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
po0JIeMbl U OOBSCHSATH CBA3b
TEHJICHLIUU MPaKTUKU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U NIOCJIEI0BATENbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI Ha HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aJaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI OK3aMEHaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MIPABWJIBHO BBITTOTHUI
3aanus ouera MPaKTHUYECKOE MPaKTHUYECKOE MPaKTUYECKOE 3a/IaHNE
oOy4aroruiics 3a7aHue ouera ¢ 3a7aHue ouera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTJINYHBIC YMEHUSI B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | ydeOHOrO MaTepuania.
[IpakTnueckue OIINOKHU B yMeHHus B pamKkax | Penraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAKTHUYECKUE 3aJaHUs
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JOTIOJTHUTEIbHBIC
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHATEIbHBIX JIOTIOJTHUTEIIbHBIC HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTYILIEHO MHOT'O OTBeTui1 Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JOTIOTHUTEIBHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHIE 3HAHUS
BBITIOJIHCHHUS 33JJaHUM. | BBIOOPY METOIUKH CTaHJapTHYIO JUTSL BEIOOpa METOIUKHU
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/I1aHU.
OLIMOKH TIpH 3a/1aHHM. BBIIIOJTHEHHUS He nonyckaer omun6ox
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylIaIINUe JOTUKY | 1pu BeimoaHeHun | Jlomyckaer ommOKu 3a/laHu.
pelieHus 3a1ad. 3a/laHU, HApYILIEHUs | TP BBIIOJHEHUU CamocrosiTensHO
JlenaeT HEKOPPEKTHbIE| JIOTUKU PEIIEHUs 3a/laHul, He aHATN3UPYET
BBIBOJIBI. 3azay. Hapylarouue pe3ynbTaThl
BIIa/ICHUE He moxeT o6ocHOBaThH UcnbiTeiBaeT JIOTUKY PEIICHUS] | BBIMOJHEHUS 3a/IaHUM.
HaBBIKAMU AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBOJIbI 110 pelIeHus 3a1a4.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pelieHus 3a1a4u.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3aJaHUMN.

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

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

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

OreHKa «yIOBIETBOPUTEIHHOY/ «3aU4TEHOY» BBICTABISIETCS, €CIU cpefHee apuPMETHIeCKOe HaXOAUTCS B
uHTEpBaie ot 2,5 1o 3.,4.

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



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

No
1/

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

KommuectBo
AK3EMILISIPOB/AIEKTP
oHHBINA aapec DBC

OcHoBHAasl JIUTEPATYpPA

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

http://www.iprbooksh

1 [Camapa: TToBomKCKHil TOCYIapCTBCHHBIH YHHUBEPCUTET TEICKOMMYHHKAIMN U 0p.ru/75407.html
nadopmartuku, 2017 ' '
®omun B. TI'., HNmuranumonnoe wmoxaenupoBanue, CaparoB: CapaTOBCKUI http://www.iprbooksh

2 |rocynapcTBeHHbIH TexHuueckuil yHuBepcuter umenu FO.A. Tarapuna, OBC OF.) (/76 4.83 html
ACB, 2015 ' '
HussutauaoBa A. P., Kopnonckas U. b., Obmas Teopusi cucTeM U CUCTEMHBIH http://www.iprbooksh

3 |ananus, Camapa: [ToBomkCcKUit rOCYJapCTBEHHBIN YHHUBEPCHUTET OF.) y /75?;9 4 html
TeJIEKOMMYHHUKAIMU U nHGopmaruku, 2017 ' '
Uepnsiesa C. H., [enucenko B. B., KopobGosa JI. A., HMmwuranuonHoe http://www.iprbooksh

4 |momenmpoBanme cucreM, BopoHex: BopoHEKCKHI — TroCydapCTBEHHBIH OF.) U /50630 html
VHUBEPCUTET MHKEHEPHBIX TeXHOouIorni, 2016 ' '
Axmanue @. I'., I'mibdanoB P. M., Marematuueckoe MoOJEIMpPOBAHUE U http://www.iprbooksh

5 |meromsl ontummsaiuu, Kasanb: Ka3aHCKHII TOCYIapCTBEHHBIH apXUTEKTYPHO OF') fu /733'09 html
-crpouTenbHbI yHUBepcuTeT, DObC ACB, 2017 ' '
Canmuna H. 0., HWmuraumonHoe wmopnenupoBanue, Tomck: Tomckuii http://www.iprbooksh

6 |rocymapcTBEHHBIM YHHBEPCUTET CHCTEM YIIPABJICHUS U PAIHOIIEKTPOHUKH, Db OF') fu /70612 html
Kontenr, 2015 ' '

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

8 [Mussckwuii C. A., Ilpunstue pemennii, Camapa: Camapckuii rocyaapctBenHsiii| http://www.iprbooksh
apXUTEKTypHO-CcTpouTeNbHBIN yHUBepcuteT, I6C ACB, 2015 op.ru/49894.html

9 XKypasnea T. 10., Tlpaktukym mo aucimminae —«Mmutammonnoe| http://www.iprbooksh
MmoterrpoBanuey, Caparos: Byzosckoe obpazoBanue, 2015 op.ru/27380.html
Kopo6oga . JI., Aptemos I'. B., [Ipunsitue pemiennii B cucreMax, OCHOBAHHbBIX http://www.iprbooksh

10 |ma 3maHmsx, Tam0OoB: TamOOBCKHII TOCYIapCTBEHHBIH  TEXHUYCCKHUIA OF.) /6 4i66 html
yuusepcurer, 96C ACB, 2012 ' '

JonoJHUTeIbHAS JIUTEpaTypa

1 bamaranckuit WM. A., TlpuknagHoit cuctemubii anamu3, HoocuOupck:| http://www.iprbooksh
HoBocubupckuii rocyjapcTBeHHbIN TeXHUYECKUH YyHUBepcuTeT, 2013 0p.ru/45429.html

5 Haunensu T. 5., Teopus cuctem u cucteMHbId aHanu3, Mocksa: EBpaswuiickuii| http://www.iprbooksh
OTKPBITHIA HHCTUTYT, 2011 0p.ru/10867.html

3 Pemmvun b. UW., MmwuranmonHoe MoJenupoBaHME W CHCTeMBI yrpasienus,| http://www.iprbooksh
Mocksa: Uudpa-Nmkenepus, 2016 op.ru/51719.html
Kazanckas O. B., I0a C. I'., AnscoBa O. K., Mongenu 1 MeTOAbI ONTHMH3AIHH. http://www.iprbooksh

4 |Tlpaktuxym, HoBocubupck: HoBOCHOMPCKUIA TrOCYIapCTBEHHBIH TEXHUUYCCKUIl OF.) ru/ 453;97 html
vauBepcurer, 2012 ' '
HussutannoBa A. P., VccnenoBanue omepauuii ¥ METOAbl ONTHUMH3ALUU, http:/Avww.iprbooksh

5 |Camapa: TTOBOIDKCKHI TOCYIapCTBEHHBIA YHHBEPCUTET TEICKOMMYHHKAIIUH W OF') U /753'77 html
nadopmaruku, 2017 ' '
IOaun B. C., Metoanueckue yka3aHus U KOHTPOJIbHBIE 3aIaHUS IO TUCIIUIUIMHE http://www.iprbooksh

1 |Teopus npunsTHs pemennii, MockBa: MOCKOBCKHI TEXHHYECKUN YHHUBEPCHUTET ' :

cBsI3u U nHdopmartuky, 2014

op.ru/61765.html




OOyuarommmecs U3 yncia nHBaM10B U uil ¢ OB3 o0ecreunBaroTCs mevyaTHIMU | (WIIH ) JIEKTPOHHBIMHU
o0pa3zoBaTeNbHBIMU pecypcaMu B (pOpMax, aAanTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBBSI.

8.2. Ilepedyenp pecypcoB HMHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «MHTepHET», HEOOXOTUMBIX IS
OCBOCHMS JTUCITUTUTHHBI (MOJTYIIs)

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

8.3. Ilepeuensb coBpeMeHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX ¥ MH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

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

internet-resursy/

https://www.spbgasu.ru/upload-
Criucok coopHuKOB TpyaoB U KoH(pepenuuii B PUHI/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer

[Mepuoanyeckue uznanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

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

Enunblii  9neKTpoHHBIH pecypc  yueOHO-METOAUYECKON  JHUTepaTypbl

CLIGCACY www.spbgasu.ru

Bceepoccuiickuii MHCTUTYT Hay4HOM M TEXHMYECKOHM HHQpOpMaLUU ‘e

(BUHUTH) WWW2.viniti.ru

Poccuiickas rocyapcTBeHHasi OubanoTeka www.rsl.ru

@enepanbHblii  oOpa3oBarenbHbBI mopTan "EnuHoe OKHO JocTtyna K

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

Hayunas SIICKTPOHHASI
Hayunas anexktponnas 6ubnuoreka eLIBRARY.RU submorexa eL IBRARY RU
DexkTPOHHO0-0MbIMoTeunas cucreMa usnarensersa ' IPRbooks" http://www.iprbookshop.ru/
DIeKTPOHHO-0MOIMoTeuHas cucteMa u3aateabctsa "IOPAWT" https://www.biblio-online.ru/
DIeKTPOHHO-0MOIMoTeYHAas crcTeMa u3natensersa 'Jlans" https://e.lanbook.com/
DnexTponHas bubnunoreka Upouc 64 m’;p;://ntb.spbgasu.ru/|rb|s64r_p
Cucrema nucrannuonnoro ooyuenust CIIoIIACY Moodle https://moodle.spbgasu.ru/

8.4. Ilepeyenp WHGOPMALMOHHBIX TEXHOJIOIMM, MCIOJNB3YyEMbIX MPU OCYLIECTBICHUH OOPa30BaTEIbLHOTO
mporecca IO JUCHUIUIMHE, BKJIIOYas IIepeueHb JUIEH3HOHHOTO M CBOOOJHO pacnpoCTpaHseMOro
MPOrpaMMHOTO 00ecTIeueHUs

Cnioco0 pacnpocTpaHeHus
HaumenoBanwue (JIMTIEH3MOHHOE WJIH  CBOOOTHO
pacopocTpaHIeMOoe)




Microsoft Visio 2016

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel MaitkpocodT, moroBop No
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Gretl Bepcusg 2019¢

CBOOOIHO PACIPOCTPAHIECMOC

Matlab Bepcus R2019a

MATLAB JIOTOBOP
NeJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiig IIpoekTs!"

Ramus Educational Bepcus 1.11

CBOOOJIHO PACIIPOCTPAHIEMOE

Microsoft Windows 10 Pro

Horosop Ne  J[32009689201 ot
18.12.2020r [Iporpammueblie
npoaykTel Maiikpocodt, norosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIie
npoAykThl Maiikpocodt, goroBop No
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTHBI
Crenennsi 00 OCHAIMEHHOCTH YUY€OHBIX ayIMTOPHN M TOMEIIEHHUH JIJIST CAaMOCTOSITEITbHONH PaOOThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUI
JUIsl CAMOCTOSITEIIbHON paboThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHUYECKUMU
CpeAcTBaMu 00y4YeHus

07. VYwuebHble ayauTOpuu Uil MPOBEACHUS
JIEKIIMOHHBIX 3aHATHIH

YuebHast ayauTopusi I MPOBEIACHUS  3aHSATUH
JIEKUMOHHOIO  THUIIA, KOMIUIEKT MYJIbTUMEIUINHOTO

o0opyoBaHus (TIepCOHATLHBIH KOMIIBIOTED,
MYJIbTUMEAUMHBIA TPOEKTOP, IKpaH, ayJu0-CUCTEMA),
JIOCKa, JKpaH, KOMIIIEKT yaeOHOM Mebenu,

noakimoueHne K kommneiorepHor cetn  CIIGIACY,
BEIXOJ B MuTepHeT

07. KomnbroTepHBIii Ki1acc

Pa6ouue mecra c [IK (cTosm KOMIbIOTEpPHBIN, CHCTEMHBIN
OJIOK, MOHHUTOp, KJaBUATypa, MBIIIb), CTON pPaboumid,
noakoueHue Kk kommberoTepHon cetu CIIGIACY,
BBIXOJ B Internet.

07. YdeOHbIE ayauTOpPUH [JISI CAMOCTOSTEIHHOMN
paboThI

ITomenienune JUTSL CaMOCTOATEIIbHON paboThI
(KOMITBIOTEPHBIN KJ1acc):

[IK-12 mT. (cucteMHbI OJIOK, MOHUTOp, KJIaBHATypa,
MBIIIb) €  YCTAaHOBJIEHHBIM  MYJIbTHUMEIUMHBIM
obopynmoBanreM (TIPOEKTOp, OKpaH, KOJOHKH) C
JOCTYNoM K ceT «MIHTepHeT» 1 o0ecrieueHreM J10CTymna
B DJIEKTPOHHYIO HMH(GOPMAIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGIACY; nocka MapkepHas; KOMIUIEKT
yaeOHol MeOenu Ha 12 mocagoYHbIX MECT.




07. VYuebuwpie aymutopuu s mpoBeacHUs|KomruiekT MYJIbTUMEIUIHOTO 000pyI0BaHUS
MPaKTUYECKUX 3aHATHUH, KypCOBOT0|(IIEpCOHAIIBHBIM KOMIIBIOTED, MYJIbTUMEIUMHBINA
MMPOCKTUPOBAHUS (BBITIOJHEHUSI KYPCOBBIX paloT),|mpoekTop, SKpaH, ayauo-CUCTEeMa), TOCKa, KOMIUICKT
TPYIIOBBIX W WHJMBUAYAJIbHBIX KOHCYJIbTAIIUMHU,|ydeOHOM MeOenu, MOAKIIOYECHUE K KOMIIBIOTEPHON CeTH
TEKYIIEro KOHTpoJsl ¥ mpomexkyTrodHoit arrectanuu |CIIOIACY, Beixoa B IHTEpHET

I[J'ISI HWHBAJIMAO0B U JIHII C OB3 obecneunBaroTCI CIICHHAJIBHBIC YCIIOBUA OJIA IMOJTYYCHHUSA 06pa30BaH1/15{ B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.



Pa6ouast mporpamma coctaBieHna Ha ocHoBe ®I'OC BO - marucrtpaTypa 1o HampaBJIeHHUIO TOATOTOBKU
20.04.01 Texnocepnas 6e3omacHocTh (mpuka3 MunoOpHayku Poccun ot 25.05.2020 Ne 678).

[Iporpammy cocTaBHII:
JIOIICHT, K.(-M.H. Ypazaesa JL.IO.

[Tporpamma oOCyXx1eHa 1 peKOMEH/I0BaHa Ha 3aceJannu Kadeapsl MaTeMaTHKU
13.05.2021, nmpotokos Ne 8

3aBeayromuii kadpenpoit k.d.Mm.H., gouenrt, I'.B. Skynuna

[Tporpamma o00peHa Ha 3acelaHuu Y4eOHO-METOAMYECKON KOMUCCUH (paKylbTeTa
15.06.2021, npoTtoxos Ne 4.

[Ipeacenarens YMK k.T.H., noienT A.B. 3a3bikun
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