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1. Heau 1 3a1a4M 0CBOEHUS TMCUMILIUHBI (MO1YJIs1)

dbopmupoBaHKEe y OYIYIIUX MAaruCTPOB CIIOCOOHOCTH OCYIIECTBIISATh KPUTUUECKHUI aHATTN3 TIPOOJIEMHBIX
CUTyalluii HA OCHOBE CHCTEMHOTO 10/IX0/1a, BEIpAOaThIBATh CTPATETHIO IeHCTBUIA

(dbopMHpOBaHUE CIIOCOOHOCTH K BBISIBICHHIO COCTABJISIOMIMX MPOOJIEMHON CUTYalluu U CBSI3EH MEXITY
HUMU,;

OCBOCHHME METOJIOB KPHUTHYECKOTO aHalu3a MPH HCCICIOBAHUU CUCTEM M BBIOOpAa METOJOB aHAIN3a,
a/IeKBaTHBIX MPOOJIEMHON CUTYaIUU;

NOJy4eHHE HABBIKOB pa3pabOTKM M OOOCHOBaHHME IUIaHA MACHCTBHM MO pEIICHUIO MPOOIEMHOM
CUTYaLINH;

NOJy4YeHHUE 3HAHUU MO0 MPUMEHEHHIO CIOCOO0B OOOCHOBAHMS pEUICHUs (MHAYKUUS, ACTYKIHS, 10
aHaJIOTUN) POOJIEMHOM CUTYalluy U3YYEHUE PUHILIUIIOB TEOPUH CUCTEM;

OBJIa/ICHUE CITOCOOAMU KITACCU(DUKAIIIH CUCTEM;

pa3BUTHE HABBIKOB CUCTEMHOI'O MOJEIMPOBAHNS;

MO3HAHUE CTIOCOOOB MPUHATHS PEIICHHUI B CIIOKHBIX CUCTEMaX.

2. IlepeyeHb NJAHHPYEeMBIX Pe3yJbTATOB OOy4YeHHMSl MO MAUCHHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Koa u HaumeHnoBanue Ko u HaumeHnoBanue [Inanupyemblie pe3ynbTaThl 00YUSHUS 10
KOMIIETEHIINH UHAMKATOPa TOCTHKEHUS JTUCIUILINHE, 00eCTIeunBaloIne JOCTIKEHNE
KOMIIETEHIIUU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OITOI1
VK-1 Cnocoben|YK-1.1 OcymiecTBiser MOHUCK|3HAET
OCYIIECTBJISATh KPUTUUECKUM |[HHOOPMAITMOHHBIX PECYpCcOB (B|- TPUHIMUIIBI TOMCKA W MaTeMaTHYECKOMH
aHaJIn3 poOJEMHBIX|TOM 4ucie B IUPPOBOM cpere),|00paboTKH JaHHBIX,
CUTyalui Ha ocHOBe|cOop ¥ 00pabOTKy MH(POPMALWH |IPUHIIUIBI ~ TEHEPAIlMH  PENpe3eHTaTUBHON
CHUCTEMHOTO MOJIX0/1a,|0 MPOOIEMHON CUTYaIlUN BBIOOPOYHON COBOKYITHOCTH;
BBIPAa0aTHIBATh  CTPATETHIO - TEOPETUYECKHE OCHOBBI MaTEMaTHYECKOM
JIEACTBUI 00pabOTKHM TaHHBIX
ymeer

- OCYLIECTBIISATH T€HEPALNIO PENPE3CHTATUBHON
BBIOOPKHU B COOTBETCTBHH C 33aHUEM;

- 000CHOBBIBaTh HEOOXOUMBIN 00bEM BEIOOPKHU
JUIS UCCIIETOBAHUS;

- POBOJUTH CTATUCTHUECKYI0 00paboTKy
JTAHHBIX IPOBOANMOTO MCCIEIOBAHUS.

BJIaJleeT HABbIKAMU

- MaTeMaTH4YeCKUMH MeToJaMu 00paboTKH

JaHHBIX
YK-1 Cnocoben|YK-1.2  TlpoBoauT  OLIEHKY[3HaeT
OCYILIECTBIATh KpUTHUUECKUU [MHPOpMAlMM O MpOOJEMHOM|- TEOpPETUYECKHME OCHOBBI TEOPUU MPOBEPKHU
aHaJIN3 NpoOJeMHBIX [CUTYallMM  Ha  COOTBETCTBHE|CTATUCTUUYECKHX TUIIOTE3;
CUTYyauit Ha OCHOBE|TpeOOoBaHUSAM OOBEKTHUBHOCTU H|ymeeT
CHCTEMHOT0 M0/1X0/13,| I0CTOBEPHOCTH - GOpMyYNIHUPOBATH CTATUCTUYECKUE THITOTE3BI;
BBIPa0ATHIBATh  CTPATETHIO - OCYLUECTBJIATH  MNPOLEAYPY  NPOBEPKHA
necTBUi CTaTUCTHYECKUX TUIIOTE3;

BJaJe€eT HABbIKAMU
- rpoucaypamMu IMpPOBEPKHU CTATUCTUUYCCKUX
TUIIO0TE3




YK-1 Cnocoben|YK-1.3 Ocy1ecTBisieT|3HaeT
OCYIIECTBIISATh KPUTUUYECKUM | I€KOMIIO3UIUIO MPOOJIEMHO# |- CcIOCOOBI JTEKOMIO3UIIMM CHCTEM (ammapaT
aHaIN3 MPOOJIEMHBIX |CUTYalluH KaK CUCTEMBbI 3HAKOBBIX JUArpaMM | Ipoyee);
CUTyarui Ha OCHOBE - MareMaTU4eCKHue  METOJbl  BBISBIICHHS
CHCTEMHOTO MOIX0/a, 3aKOHOMEPHOCTEeH  (PYHKIIMOHUPOBAHHS U
BbIPa0aThIBATh  CTPATETHUIO Pa3BUTHS CUCTEM;
JICUCTBUH - MaTeMaTHYEeCKHE MOJICIHN OIMCAaHHS CHCTEM
JUIT  UX aHalu3a W IPOTHO3UPOBAHUS
MOBEJICHUS, CTPATETMYECKOTO TIJIAaHUPOBAHMUS;
yMeeT
- BBISBJIATH CHCTEMOOOpasyromue (HaKkTopsl,
XapaKTepU3yIOIUEe CTPOCHUE U TIOBEICHUE
CHCTEMBI,
BJIajieeT HABBIKAMH
- cnoco0aMy  BBISBJICHHS  COCTaBJISIONINX
POOJIEMHOM CUTYAITH U CBS3EH MEKy HUMU C
KCIIO0Ib30BAaHUEM MAaTEMaTUUYECKOro amnmnapara:
0aJIaHCOBBIX MOJICIICH,
MOJICICH CUCTEMHOM JUHAMHUKHU,
PErpeCCUOHHBIX MO
YK-1 Cnoco6en|YK-1.4 BrisiBnsier a5ieMeHT(bl) H[3HaeT
OCYIIECTBIISITh KPUTUUECKUM |CBA3B(H), co3darolye|- OCHOBHBIE MaTEMaTUUYEeCKHE MOACHH s
aHajm3 POOJIEMHBIX [[IPOOJIEMHYIO CUTYAIUIO BBISIBJICHUS DJICMEHTOB W CBS3€H B CHCTEMaXx,
CUTyaIui Ha OCHOBE CO3AIIIMX  MPOOJIEMHYIO  CUTyallMIO  C
CHCTEMHOTO MOX0/1a, MCIIOJIb30BAaHUEM MaTEMATHYECKOTO anrmapara:
BBIPa0AThIBATh  CTPATETHIO 0aJIaHCOBBIX MOJICIICH,
nencTBuit MOJICICH CUCTEMHOM JUHAMHUKHU,

PErpeCCUOHHBIX MOHeHeﬁ;
MaTE€MaTH4YCCKHUEC OCHOBBI
MOACIINPOBAHUA,

- OCHOBBI MaT€éMaTu4CcCKOro MOJACINPOBAHHUA C
HCIIOJIBb30BaAHUECM UMHUTAIIMOHHBIX MO)ICJ'ICI\/’I;

HUMUTAIITMOHHOTI'O

ymeeT
- BBISIBJISITH 9JIEMEHT(bI) ¥ CBA3B(H), CO3/IAI0IITHE
NpOOJIEMHYI0 ~ CUTYallMI0 € TIOMOIIBIO

MMUTALMOHHOTO MOJIETTUPOBaHUS;
BJIaJieeT HABBIKAMH

- IpUeMaMy UIMUTAIIMOHHOTO MOJIeIMPOBAHUS;
METOAAMU MaTeMaTU4eCKOro aHauu3a i
MHTEPIPETALNNA PE3YIbTATOB UMHUTALMOHHOTO
MO/JIEJINPOBAHUSL.




VK-1 Cnocoben

VK-1.5 ®opmynupyer 3amauy

3HaeT

OCYIIECTBIISITh KPUTHUECKUH |(11) TUTSE paspelieHusi(- OCHOBHBIE MaTEeMAaTUYECKHUE MOJCTH s
aHanu3 MPOOGJIEMHBIX [TPOOIEMHON CUTYaI[UU OTHCAHUS CUCTEM;
CUTyaIui Ha OCHOBE - OCHOBHBIE = MAaTEMaTUYECKHUE  METO/IbI
CUCTEMHOT'0 oJIX0/1a, ONTUMMU3ALINY;
BbIPa0aThIBATh  CTPATETHUIO - OCHOBHBIC MATEMATHUECKHUE MOICITU TPHHSITUS
NeUucTBUHI pelIeHut W DKCIEPTHOIO OLICHUBaHUA
CLIEHApUEB PAa3BUTHS,
- MaTeMaTU4YeCKUe OCHOBbI HMHUTAIIMOHHOTO
MOJIEJTUPOBAHUS CUCTEM;
yMeeT
- ¢dopManu30BBIBaTh YCJIOBHE 3aJaud MU
dbopMynTupoBaTh ed MaTEeMaTUYECKYIO
MIOCTaHOBKY;
- CTPOUTh UMUTALIMOHHYIO MO/JIETIb;
BJIa/leeT HABbIKAMU
- cmocobaMu MaTeMaTH4eCKOW (opMaTh3aIiu
YCIIOBUS PEAMETHOM 3a/1a4H;
- TMOAXOJaMU K BBIOOPY WM TOCTPOEHHUIO
MMUTAIIIOHHON MOJIETIN CUCTEMBbI
YK-1 Cnocoben|YK-1.6 OcymiecTBisieT|3HaeT
OCYIIECTBIISITh KPUTUYECKUN |UACHTHPHUKAIIUMIO  3a1ad(u) H|- cocoObl MIESHTHU(UKAIUU MaTeMaTUYECKOU
aHau3 npoOJIeMHBIX [BEIOOp criocoba ux (ee) pelieHus |3a1aun;
CUTyaui Ha OCHOBE - crocoObl BBIOOpa MaTEeMaTHYeCKOro METOoa
CHUCTEMHOTO nojaxoza, pelIeHus;
BbIpa0aThiBaTh  CTPATETHIO yMmeet
JIEUCTBUI - OCYIIECTBJIATh UACHTU(DHUKAITIIO
MaTeMaTHUYeCKON  3aJauyd s peUIeHHs

MPUKIaAHON 3a4a4H;

- 00OCHOBBIBaTH BBIOOP MaTEMaTHYECKOTO
MCTOa pCIICHUS OJIs HpHKHaI[HOﬁ 3a1a4u,
BJIa/leeT HABbIKAMU

- crmocobamMu  pelieHdus  MaTeMaTHYeCKOM
3a1a4u, popMaln3yroe MPUKIaIHYIO 33aa49Yy,
C IIOMOIIBIO BBI6paHHI)IX MaTEMATHYCCKUX
METOJIOB

3. Yka3anue MecTa JUCUMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOIi POrpaMMbl
Hannass pucnuruiiHa (MoAyib) BkimoueHa B brok «ucummnunel, moxynu» b1.0.01 ocHoBHOIA
npodeccnoHaabHOM obOpa3oBarenbHOil mporpammbl 01.04.02 TlpuxnagHas mareMaTHka U MHPOpPMATHKA U
OTHOCHUTCSI K 00S13aTEIbHOM YaCTH y4eOHOTO TUTaHa.
3HaHHE Kypca MaTeMaTHKU B paMKax MporpaMMbl OakajgaBpHuara

Ne
/o

[Tocnenyromuye TUCIUTIITUHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH




BrimonHeHue u 3amuTa BEITYCKHON KBaTM(UKAIIMOHHON padoThI

VK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-
1.5, YK-1.6, VK-2.1, YK-2.2, VK-2.3,
VK-2.4, YK-2.5, YK-3.1, YK-3.2, VK-
3.3, YK-3.4, VK-4.1, VK-4.2, VK-4.3,
VK-4.4, YK-5.1, YK-5.2, YK-5.3, YK-
6.1, YK-6.2, VK-6.3, OIIK-1.1, OIIK-
1.2, OIK- 1.3, OIK-2.1, OIK-2.2,
OITK-2.3, OITK-3.1, OITK-3.2, OIIK-
4.1, OTIK- 4.2, OTIK-4.3, TIK-1.1, TIK-
1.2, TIK- 1.3, TIK-2.1, TIK-2.2, TIK-2.3,
TK- 3.1, TIK-3.2, TIK-3.3, TIK(I])-1.1,
MK (ID)-1.2, TK(ID)-1.3, TK(I)-1.4,
TIK (10)-1.5, TIK(1)-1.6

2

[TpoekTHas mpakTukKa

I1K-1.1, T1K-2.2, TIK-3.3

4. O0beM AUCUMILIMHBI (MOAYJisl) B 32aYe€THBIX €IUHHMIAX C YKa3aHHEM KOJHYeCTBA aKaJeMH4YeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy o0y4yawiuxcsi ¢ nmpenojaBartejieM (10 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJbHYI0 padoTy 00y4Yaromuxcst

Cemectp
W3 Hux yacel Ha
Bup yueOHOIt paboTh Beero MIPAaKTUYECKYIO
4acoB 1
NOATOTOBKY
KonrakTHasi padora 32 32
Jlexnmonnsie 3auaTus (JIek) 16 0 16
IIpaktuaeckue 3ansatus (Ip) 16 0 16
HMuas koHTaKTHAs1 padoTa, B TOM 4HCJIe:
KOHCYJIbTAIIUU 110 KYPCOBOM paboTe (IIPOEKTY),
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTalHIo (cada 3aveTa,
3a4yeTa ¢ OLIEHKOM; 3aIluTa KYypCOBOM paOGOTHhI
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHasi paboTa Ha aTTeCTaIHIO B CECCUIO
(KOHCYIIBTAIHS TIEpPe] K3aMEHOM U clada
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast pabora (CP) 72 72
O01as Tpy10eMKOCTh JUCHUNIIUHBI (MOTYJIs1)
yacel:| 108 108
3a4YeTHbIE eIMHULIBI: 3 3
5. Copep:kanue AUCHUIJIMHBI (MOAYJs), CTPYKTYPHMPOBaHHOe MO Ppa3iejaM (TeMaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKUX YaCOB U BH/I0B YU4eOHBIX 3aHATHHI
5.1. TemaTrueckuii MiIaH JUCHUIUIMHBI (MOJTYJIIS)
KonTtakTHast paboTta (110 yueOHBIM
3aHATHUSAM), Yac. Kon
WHAUKATOPD
£ a
g | nexkuuu I13 JIP Bcero,
Ne Paznenbl nuciumniInHbl S Cp qac JIOCTHUKEHU
S ' s
W3 HUX Ha W3 HUX Ha M3 HUX Ha
MpaKTH- TIpaKTH- TIpaKTH- KOMIICTCHIT
BCECTO YECKYIO BCETO YECKYIO BCETO YECKYIO Hnu
TOATro- THOJATO- MHOATO-
TOBKY TOBKY TOBKY
1. |1 pa3smen. MaremaTtnueckue
MOJIEJIU CUCTEM




VK-1.1,
OcCHOBHBIE MTOJIOKEHUS VK-1.2,
CUCTEMHOTO aHaJM3a. VK-1.3,
1.1 Maremarnueckue MOJIeIIN 8 S 12 25 VK-1.4,
CHCTEM VK-1.6,
VK-15
2. |2 pa3gen. Meroasl
ONTUMU3AINH B YIIPaBICHUU
cHCTEMaMU
VK-1.1,
Mertoasl OINTHUMH3ALIUH. VK-1.2,
[Ipumepsl morucKa ONTUMATBHBIX YK-1.3,
2.1 PSKUMOB  (DYHKIIMOHHPOBAHUS 2 2 12 16 VYK-1.4,
CHCTEM VK-1.5,
VK-1.6
VK-1.2,
MmuTannoHHOE MOJETUPOBAHUS VK-1.3,
MIPOIIECCOB VTS [oMcKa VK-1.4,
2.2 ONTUMAJIBHBIX PEKUMOB PabOThI 2 2 16 20 YK-1.5,
CHUCTEMEL VK-1.1,
VK-1.6
3. |3 paznen. Maremaruueckue
METOJIbI IPUHSATHSI PEIICHUN
VK-1.1,
MHOTrOKpHUTEpUATILHBIE METOIbI zijg’
3.1. lonTUME3aMK S TPUHSATHS 2 2 12 16 VK- 1' 4’
perieHui U
VK-1.5,
VK-1.6
VK-1.1,
VK-1.2,
32 MareMaTnueckue § METO/IbI 9 3 10 15 VK-1.3,
IIPUHSTHS PELLICHUN YK-1.4,
VK-1.5,
VK-1.6
VK-1.1,
VK-1.2,
MMuTanimoHHOE MOAEINPOBAHNE YK-1.3,
3.3. JUISL IPUHATHUS PEIICHUN 2 10 12 YK-1.4,
VK-1.5,
VK-1.6
4. |4 paznen. Kontposnb
VK-1.1,
VK-1.2,
VK-1.3,
4.1. |3auet 4 VK-1.4.
VK-1.5,
VK-1.6
5.1. Jlekuuu
No | HaumenoBanue paszaena o
i S — HaumeHoBaHMe U KpaTKOE CO/Iep KaHUe JTEKIUi
OCHOBHEIE TTonoskers |OCHOBHBIE TIONOKEHHS CUCTEMHOTO aHATU3 ¥ TEOPUH NPUHSTUS PEMIEHUH
1 CHCTEMHOTO aHAIH3a.




Matematuyeckue
MOJICIN CUCTEM

OCHOBHBIE TTIOHSATHS CHCTEMHOI'O aHAIN3a

[Ipumepsl cUCTEM B TEXHUKE U SKOHOMUKE

MaremaTruueckoe MOACIMPOBAHUE NTPU U3YUCHUU CUCTEM

Bunnsl MaTeMaTHUECKUX MOJEIEe CUCTEM

Hcnonb3oBanue T€OpUM NIPUHATHS PEIICHUH B CHCTEMHOM aHAJIU3€

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICIIH CHCTEM

bamancoBeie Monmenu B cucteMHOM aHanm3e. [IpumeHeHue OamaHCOBOM
mojenu JIeoHTheBa

Hcropus co3ganus 6alaHCOBBIX MOJIEICH.

Tabnuia MexoTpaciieBoro Oaianca u ee CTpyKTypa.

OcHOBHBIE 0aTaHCOBBLIE COOTHOLLIEHUS.

TGXHOJIOFI/I‘ICCKB,SI ManI/IL[a Hu ce HpO[[yKTI/IBHOCTB.

Marpwuiia moJIHbIX 3aTpar.

Monens JIeonTheBa.

OCHOBHBIE THIIBI 33134, PEIIAEMBIX C IIOMOIIBIO MoieNu JIcOHTheRBA.
bamancoBeie Monmenu B cucteMHOM aHanm3e. [IpumeneHue OamaHCOBOM
Mozenu JIeonTheBa /It petieHus: MpakTUYECKUX 3a/1ay.

Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHUH TIPH IPUMEHEHUH B CUCTEMHOM
aHanause 0aJaHCOBBLIX MOJENCH

OCHOBHBIE ITOJIOKCHUS
CHUCTCMHOI'O aHAaJIn3a.
Marematudeckue
MOJCIN CUCTEM

Mopenu CUCTEMHOM JUHAMHKHI

Hctopust co3panust Mojiesiel CUCTEMHOM TMHAMUKH.

[TpuHIMIIBI CO3/TaHKUS MOAENEN CUCTEMHON JUHAMHUKH

OCHOBHBIE 3JI€MEHTBI MOJICIN CHCTEMHON TUHAMHUKH.

oOpaTHBIE CBS3U B MOJICIISIX CUCTEMHOU JTMHAMHUKHU

W3BecTHBIE MOJIENM CUCTEMHOM NMHAMHMKU B Tpyaax doppecrepa: MOAENb
NPEINPUATHS, MOAEb TOPOAA, MOJIENIb PA3BUTHS WBUIN3ALINY.

Cucremsl auddepeHnnanbHbIX YpaBHEHUs EPBOro MOPsSAKa ¢ HauadbHBIMU
YCIOBUSIMM KAaK OCHOBAa MAaTE€MaTUYECKOrO NPEACTABICHHUS MOJEIIEH
CHCTEMHOH JWHAMUKH.

[Tepexon k nuckpeTHOM (hopMe MOJIEIH.

[Iporro3upoBaHue CLEHApPUEB pPa3BUTUS CHCTEMA OCHOBE MOJEIEU
CHCTEMHON TMHAMUKH.

CranuonapHbie(yCTaHOBUBIIHECS ) COCTOSHUS.

JluHeiiHblE W HEJIWHEMHBIE CHUCTEMBI, JIMHEApU3alus B OKPECTHOCTH
CTallMOHAPHOW TOYKH.

Bo3MoxxHOCT,  HCCIIEHOBaHMS  MOACICH CHCTEeMHOM  JUHAMHKHA  Ha
YCTOWYUBOCTD.

Hcnonb30BaHME KOMIBIOTEPHBIX TEXHOJIOTMM Uil  TPOTHO3UPOBAHUSA
CIICHAPHUEB PA3BUTHUS CUCTEM HA OCHOBE MOJAEICH CUCTEMHON NWHAMUKH.

OCHOBHBIE TTOJIOKEHUS
CHCTEMHOTO aHaIH3a.
Marematudeckue
MO CUCTEM

ITocTpoeHHE PErpecCUOHHBIX MOAEIEH I aHajau3a U MPOrHO3UPOBAHUSA B
CHUCTEMHOM aHaJIN3e

ITonsaTHe perpeccun

[TocTpoeHue Mozenu perpecCuOHHON 3aBUCUMOCTH Ha OCHOBE BHIOOPOYHBIX
JAHHBIX

[TapHast 1 MHOX€ECTBEHHAs pErPECCUn

OmnpeneneHrue OIEHOK MapaMeTpPOB BBIOOPOYHOTO YpPAaBHEHMS JIMHEHHOMN
MTapHOM PErpeccuy ¢ MOMOIIBI0 METO/1a HAMMEHBIINX KBAJAPaTOB

Onenka kayecTBa NOCTPOEHHON MOJIENH JIMHEHHOM TapHOM perpeccuu
O1LieHKa TECHOTEI JIMHEUHOHN CBSI3U

IIpoBepka 3HAYMMOCTH YpPaBHEHMs JIMHEWHONM IIAPHOM pPETPECCUU U
IapaMeTpPOB YPaBHEHHUS

TpeboBanus K CTaTUCTUYECKUM OLICHKaM: HECMELIEHHOCTb,
COCTOSITENILHOCTb, 3()(HEKTUBHOCTb.

Teopema I'aycca-MapkoBa

[Ipeanoceuiky MeToa HAMMEHBIINX KBAJPATOB

Henunelinas perpeccus. [IpueM nuHeapu3anyuy HEITMHEWHBIX MOJENIECH




OTIPEICIIEHHBIX THUTIOB ISl YIIPOIICHUS PacUETOB.

O160p (pakTOPOB B MOACTSAX MHOXKECTBEHHOMN JIMHEHHOU perpeccuu
[TocTpoeHne perpecCHOHHBIX MOEINCH Uil aHauu3a M MPOTHO3UPOBAHHS B
CHUCTEMHOM aHallu3e

KomnbroTepHble TEXHOJOTHH ISl MOCTPOSHUS U aHAJIM3a PErpecCHOHHBIX
MOJEIIEH.

MeToabI OIITUMU3ALINH.
[Ipumepsnl moncka
ONTUMAJIBHBIX PEKUMOB
(GYHKIIMOHUPOBAHUS
CHCTEM

MaremMaTHueckue MOJEIM  IOCTPOEHHs]  KpuTepueB 3(P(HEKTHBHOCTU
(GyHKIMOHMpPOBaHUS cUCTeM. MeToapl onTuMu3anuu. [Ipumepsl moucka
ONTUMAJIbHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CUCTEM.

[Tpouiecc BBIOOpa KpuTepus 3G(HEKTUBHOCTH B KOHTEKCTE OCHOBHOU IIeNn
UCCIIEIOBAHMSI CUCTEMBI

TpeboBanus k kputeputo 3¢pdexruBHOCTH

MaremMaTHnueckoe BblpaxxeHue kpurepus 3ppekTuBHOCTH

[TocTaHOBKA M aHAJIM3 OCHOBHBIX KOMIIOHEHTOB ONITHUMHU3AIIMOHHBIX 33124
ITpumeps! 3a1a4 JIMHEHHOIO ¥ HEIMHEWHOrO IPOrpaMMHUpPOBaHUsI(UMEETCs B
BUIY ONTHMHU3ALUM):33Jada 00  ONTHUMaJbHOW  MPOU3BOACTBEHHOMN
porpamMmMe, TpaHCIOPTHAA 33a/a4a, 3a/a4a 0 Ha3HaueHUsIX, 3aja4a JIpoOHO -
JUHEWHOTO TMPOTPaMMHPOBAHUA, 3ajada yIpaBJICHHs 3amacaMd  IpU
JIeTepPMUHUPOBAHHOM CIIPOCE.

I'paduueckuii Meron pemieHus 3afad JIMHEHHOTO TNPOTrPaMMHPOBAHHUS.
ANTOpUTM CUMILIEKC-METO/1a.
Kommnsrorepnas peanusanus
IIPOrpaMMUPOBAHUS U

aHaJIN3 TIOJIYYEHHOTO PELICHHUS.
Mertoabl pelieHHe 3a1ad HEJIMHEHHOTo MpOrpaMMHUPOBAaHUS B CHUCTEMHOM
aHaJn3e.

Vcnonb30oBaHue KOMIBIOTEPHBIX TEXHOJOTMM A IOMCKa ONTHMAJIbHBIX
PEKUMOB (DYHKITHOHUPOBAHUS CHCTEM.

pemeHns 3aJa4n JIMHEMHOTO

HMmMuTtanimonHoe
MOJETUPOBAHUS
MIPOLECCOB IS IIONCKA
ONTUMAJIBHBIX PEKUMOB
paboThI CUCTEMBI

MaremaTuueckue OCHOBBI UMUTAllMOHHOI'O MOJIEIIMPOBAHUS CUCTEM
CyTh UMHUTALIUOHHOTO MOJICITUPOBAHUSI.

Meroa Monte-Kapio.

Teopus oneHoK.

[IporpamMMHOe obecrieueHue IMUTAMOHHOTO MOJISTTHPOBAHUSI.
ANTrOpuUTMBI F€HEepaluy CIIy4alHbIX YUCENl.
['enepupoBanne cCily4yalHbIX BEJIMYUH,
pacrnpeneneHus.

HaxoxaeHne ONTUMaNbHBIX YCIOBUM (YHKIIMOHHPOBAHHS CHUCTEMBI C
MOMOIIBIK0 UMHTAIMOHHOTO MOJIEITMPOBAHMUSI.

Hecranmonapssie pexxumbl pab0OThl UMUTAIIMOHHOW MOJIETTH

AHanu3 BBIXOJHBIX JAHHBIX W CpPAaBHEHHUE aJIbTEPHATUBHBIX BapUAHTOB
pe3yJIbTaTOB UMUTALMOHHON MOJEIU

AHaJN3 YyBCTBUTEIbHOCTH HMUTALIMOHHOW MOJIENIH

Peanuzanuss MMUATALIMOHHOTO MOAENUPOBAHUSA C NOMOIIBIO KOMITBIOTEPHBIX
TEXHOJIOTHI

[Ipumepsl pa3pabOTKM HMMHUTALMOHHBIX MOJENeN [UIsl pelieHus 3amad
CHUCTEMHOTO aHAJIN3a Y MPUHATUS PEIICHUI

Mopnens omnpeneneHus TOTPEOHOCTEW ToOpojJa B KOJIHUYECTBE IMOXKAPHBIX
MaIInH
HMuTamuonHoe
MPOIECCOB

HMEIOIUX 3aJaHHBIA  3aKOH

MOZCIIMPOBAHUC  TCXHOJIOTMYCCKHUX W  TPAHCIOPTHBIX

MHorokpuTepuaibHbIe
METO/]Ibl ONTUMH3ALUU
JUISL IPUHATHS pEeIIeHHUH

MHOFOKpI/ITepI/IaJ'II)HI)Ie METOJAbI OIITUMU3AIUN IJId TPUHATHUA peH_IeHI/Iﬁ
ITocTranoBka 3agauun MHOFOKpHTCpH&HBHOﬁ OIITUMM3alluH.
HpI/IMepLI 3aaa4 CHCTECMHOTI'O aHaJIm3a, IIPUBOIAIINC K
MHOT OKpHTCpHaHBHOﬁ OIITUMU3AIIUH.

3agadyamM




MeTo1b1 MHOTOKPUTEPUATILHONM ONTUMHU3AIUH.

HpI/IMeHeHI/Ie MHOFOKpI/ITepI/IaHBHBIX METOAOB OIITHUMHU3AIIUU JIA HpI/IHHTI/ISI
peneHuit

I/ICHOHBSOBaHI/Ie KOMHBIOTeprIX TGXHOJIOI‘I/If/'I JUIA peanmaunu METOA0B
MHOTOKPHTEPHUATLHON ONTHMHU3AIUN

Marematuueckue
METO/bI IPUHSATHUS
peuieHuit

MaremaTtnueckre MeTOIbl IPUHATHS PELICHUH

OO01as xapakTepUCTHKA MATEMAaTUYECKUX METO/I0B IIPUHATHUS PELLICHUI
DKCHepTHBIE METOIBI M UX IPUMEHEHHE TIPH IPUHITHN PEIICHUI
MaremaTtnueckoe OOOCHOBaHHME COTJIACOBAHHOCTH MHEHHUH OSKCIEPTOB,
IOpOBEpKa  CTATUCTUYECKUX  THUIOTE3 JUIsI  TPOBEPKH  3HAYMMOCTH
Kod((UIIMEeHTa PAHTOBOM KOPPEISIUN

Meron aHanu3a uepapxuii-o0J1acTh MPUMEHEHHUS] B CHCTEMHOM aHAIIN3€ IpU
OPUHATHM ~ PELIeHWH,  ONHCaHue  OOWero  ajlropuTMa,  OLEHKA
COTJIACOBAHHOCTH MTOCTPOCHHOMN HEpapXHH.

OueHka clieHapueB Pa3BUTHSI CUCTEMBI TP IPUHATUH PELICHUH C TIOMOIIBIO
JIepeBa peLICHU I

KoMmproTepHble TEXHONOTHUH VIS peai3alliid MaTeMaTHYECKUX METOJIOB
IIPUHSATUS PELICHUM.

5.2. [lpakTuyeckue 3aHsATUs

HaumenoBanue paznena

rJ[\/rfI 1 TEMBI HpaKTI:I‘IeCKI/IX HaumenoBanue u cogepkanue NpakTUYECKUX 3aHITUI
3aHSATHH
MarteMaTuyeckue MeTOJbl 00pabOTKH JTaHHBIX, MPOBEPKA CTATHCTHYCCKHUX
THUIOTE3
[IpumeHeHne METOJOB MaTEMaTUYeCKOW CTaTUCTUKH Juisi OpaboTka
pe3yabTAaTOB IKCIIEPUMEHTA UJIH HAOJII0ICHUIA
OCHOBHBIE ITOJIOKEHUS .
Hcrnonb30BaHMEe KOMIBIOTEPHBIX TEXHOJOTHMA JIJ1s1 0OpaOOTKH JTaHHBIX.
1 CHCTEMHOTO aHaiusa. [TocTpoenue smmupuyeckon GyHKIIUHA pacIpeeICHuUS.
MaremaTudeckue o
['paduk smmupuyueckoil PyHKIUU pacrpeaeneHusl.
MOJEIN CUCTEM
OrnpesiesieHre YMCIOBBIX XapaKTEPUCTHK BEIOOPKU
[IpoBepka CTaTUCTUYECKUX THIOTE3 O 3aIaHHOM BHJIE€ PacpeleICHUsI.
JlucniepCuOHHBIN aHaIM3.
Pemenne nmpakTuueckux 3aaau.
banancoBas mozenb JIeoHThEBA U €€ MPUMEHEHNE B CUCTEMHOM aHaIN3€
AHanu3 TabIuIsl MEXOTpacieBoro Oamanca
OcHoBHble nonokenust |[loctpoerne wmoxpenu JleoHTheBa Ha OCHOBE 3aJlaHHOW  TaOJHIIBI
1 CUCTEMHOI'O aHAJIM3a. |MEeXOoTpacleBoro bamaHca
MaremaTHuueckue OrnieHKa NPOYKTUBHOCTH TEXHOJIOTUUYECKON MATPHIIBI
MOJIENIM CUCTEM PeleHre TUTIOBBIX 33/1a4 CTPATETUYECKOTO MJIAHUPOBAHUS
Hcnonp3oBaHMEe KOMIBIOTEPHBIX TEXHOJOTUHA TPU PEIICHUU 3ajad
CHUCTEMHOT'0 aHaJIM3a ¢ IPUMEHEHHEeM OallaHCoBOW Mojenu JIeoHTheBa
[TocTpoenune u aHaIM3 MOJIENEH CUCTEMHON JUHAMHUKH
[TocTpoenue u aHanu3 MoAeNied CUCTEMHONW TUHAMUKHI
Hcnonp3oBanne Metona OJilliepa MpU pean3alud MOJIEIEH CHUCTEMHOU
OCHOBHBIE ITOJIOKEHUS |TMHAMUKHA
1 cucteMHoro ananausa. |[loMck cTanmoOHApHBIX COCTOSTHUI
MaremaTudecKkue [locTpoeHue cueHapueB pa3BUTUS HUCCIEAYEMBIX CHUCTEM C TOMOUIBIO
MOJIEIIM CUCTEM MOJIeNIEH CHCTEMHON TUHAMUKH
[IpumeneHnue mojieneil CUCTEMHOW TUHAMHMKHU JJisl pelIeHUE MPaKTHUYEeCKUX
3alady B CBOEH MPEIMETHOW O0JacTH HCIOJb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHH.
OCHOBHBIE HONOKeHus: |IIOCTPOEHHE PETPECCHOHHBIX MOJEIEH Ul aHaIM3a M NPOTHO3UPOBAHUS B
1 | cucremHoro ananuza. [CMCTCMHOM aHAIM3C

Maremarnueckue

ITocTpoenre Mojieny MapHOW JIMHEWMHOUN perpeccuu, mpoBeEpKa




MOJCIN CUCTEM

3HAYUMOCTHU YPAaBHEHMS U NIapAMETPOB YPABHEHUS

[IpoBepka ocHoBHBIX npenanocsuiok MHK

Hcnonp30Banre NOCTPOCHHON MOAEIH 11 aHAJIN3a CUCTEMBI.
ITocTpoeHne HETUHENHBIX MOJENIEH.

Br16op nyureit moaenu.

[Tporno3upoBaHue Ha OCHOBE BHIOPAHHON MOJIEIH.

MeToapl ONTUMH3ALNH.
IIpumeps! noucka

MaremaTnueckue MoJesId OCTPOCHUs KpUTepreB 3(pPEeKTUBHOCTH CUCTEM.
Meroasl ontumusauuu. lIpumepbl MOHMCKa ONTUMAIbHBIX PEKHMOB
(YHKLIMOHUPOBAHUS CUCTEM.

IlocTpoeHne MareMaTM4eCKUX MOJENEH Ul ONIPENEICHUS ONTUMAIBHBIX

2 | onTHManBHBIX PEKUMOB |PEKUMOB PAOOTHI CUCTEM
¢dbyakuonupoBanus  |Mcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJIOTHMH JUIA IIOMCKAa ONTHMAJIbHBIX
CHCTEM PEKUMOB (PYHKITMOHUPOBAHHS CHCTEM IPU PEIICHUH NPAKTUYCCKUX 3a7ad
CHCTEMHOTI'O aHAJIN3A.
[IprmMepbl UMUTAOHHOTO MOJIEIIUPOBAHUS
HNmuranuonHoe Peasim3zanus npumMepoB HMMUTALMOHHOIO MOJEIMPOBAHUSA C IOMOLIBIO
MOJEIUPOBAHUS POrPaMMHOTO O0ECTICUEHUS
3 | mpormeccoB g moucka (Pelienne mnpaxTMyecKux 3agady CUCTEMHOIO aHajlu3a C IHPUMEHEHHEM
ONTHUMAJIbHBIX PSKUMOB [MMUTALIMOHHBIX  Mozened.  HaxoxiaeHue — ONTUMAaIbHBIX  YCIOBHH
pabOTHI CUCTEMBI (GYHKIIMOHUPOBAHUSI CUCTEMBI C TOMOIIHI0 UMUTAIMOHHOTO MOJIETTUPOBAHUSI.
MHoroKpUTEpHUATIbEHBIE METO/IBI ONITUMHU3AINH JIJI IPUHSATUS PEIICHUN
MHOFOKpI/ITepI/IaJ'IBHBIe HpaKTI/I‘-IeCKOG IMPUMCHCHUEC MCTOAOB MHOTI'OKPUTCPHUAJIIBHBIC OITHUMHU3AIUU
4 | MeTombl ONTUMM3ALUK | A7 IPUHATHS PEIICHUN.
JUIs IPUHATHS pelnenuii [Pemenyre 3ama4 NPUHATHS PEIICHUN C IOMOIIBIO MHOIOKPUTEPHATIBbHBIX
METOJI0OB ONTUMH3AIIMU C TPUMEHEHUEM KOMITbIOTEPHBIX TEXHOJIOTUI
MaremaTuyeckue MEeTO/Ibl IPUHATHS PEIICHUN
MaremaTuueckue P .
CHICHHUE MPAKTUYECKUX 3a]a4 Ha NPUHATHE PEIICHUN C HCIOJIb30BAHUEM
5 METO/Lb! TPHHATHA MaTeMaTUYECKUX  METOJOB  IIPUHATHSA  PELIEHUH C  IPUMEHEHUE
PCLICHHIH KOMIBIOTEPHBIX TEXHOJIOTHIA.
NmuTaninoHHOE MOJIETMPOBAHKE IJI IPUHATHS PEIICHHUI
[TpakThyeckass peanu3anus OCOOCHHOCTEH  MPHUHATHS  pEIIeHUH B
JAHAMUYECKH  CIIO)KHOW Cpede C TPUMEHEHHEM  HMMHUTALMOHHOTO
MOJEIUPOBAHUE
Nmurtannonnoe Pemenue npakTuyeckux 3aja4 CUCTEMHOTO aHAJIN3a:
6 MOJEJIIMPOBAHUE JUIsl  |IPUHATHE PEIICHUM Ha OCHOBE HMMMTALlMOHHOIO  MOJIECIMPOBAHUS
MIPUHATHSA PEIICHUN  [pacrpocTpaHeHHs] HHHOBALUH:
IPUHATHE PEUIEHUH Ha OCHOBE HWMHTAlMOHHOIO  MOJEIUPOBAHUSA
pacnpoCcTpaHeHUs 3arpsI3HEHU;
IPUHATHE PEUIEHUH Ha OCHOBE HWMHTAlMOHHOIO  MOJEIUPOBAHUSA

JeMorpaduuecKuX MpoIECCOB.

5.3. CamocTosrensHas paboTta o

OyJaromuxcs

Ne | HaumenoBanwue paznena .
CopepxaHue caMOCTOSTEIbHON PabOTHI
H/H AUCHUIIIIMHBI U TEMBbI
OCHOBHBIE TOJIOKCHHSI CHCTEMHOTO aHAJIN3a U TEOPUU MPUHATHS PEIICHUH,
MaTeMaTHYeCKUe METOAbl O0O0pabOTKH JaHHBIX, MPOBEPKA CTATUCTHYECKUX
OCHOBHBIE ITOJIOKEHUS |THIIOTE3
1 CHUCTEMHOro aHayim3a. |V3ydeHne OCHOBHBIX MOJOKEHUSI CUCTEMHOTO aHalM3a U TEOPUU MPUHSATHS

Marematnueckue
MOJIEIN CUCTEM

penieHui,
CaMOCTOATENIBHOE PEILICHUE MPAKTUYECKUX 3aJaHuM,
CBsI3aHHbBIE C MATEMaTHUYECKUMH METOJIaMU 00pabOTKH JTaHHBIX U MPOBEPKOI

CTATUCTUYCCKUX THUIIOTE3, UCITOJIB30BAHUC KOMIIBOTCPHBIX




TEXHOJIOTUH JJIsl pEIICHUS 3aIaHUH.
WN3yueHnii nOpUMEHEHUN KJIACTEPHOrO aHaiau3a Ui MHOIOMEPHOU
TPYIIUPOBKH.

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICJIM CHCTEM

banancoBble MOJENIN B CUCTEMHOM aHAJINA3E

N3ydenne npuMeHeHHs 0alaHCOBBIX MOJIENEH B CHCTEMHOM aHAJIN3E
CaMocCTOsATENBbHOE BBINOIHCHUE NPAKTUYECKUX 3aJaHUil ¢ IPUMEHEHHEM
KOMITBIOTEPHBIX TEXHOJIOTHUH.

W3ydeHre OCHOBHBIX IPHUHIMIIOB ITOCTPOCHHS MOJAEIN PACHIMPSAIOIIEHCS
sKoHOMUKM Heiimana

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICJIH CHCTEM

Monenu CHCTEMHOM JMHAMHAKH B CHCTEMHOM aHaJIN3e

N3ydeHue TeopeTunyecKkoro Mmareprana

CamocTosiTeIbHOE BBIMOJHEHUE MPAKTUYECKUX 3aJlaHUi C MPUMEHEHUEM
KOMIIBIOTEPHBIX TEXHOJOTHI

N3yuenne mnpuMeHeHUsT MoJIeJel CHCTEMHOrO0 aHajlu3a B Pa3IMYHbIX
001acTIX 3HAHUH.

Monenu cuCTEeMHOW TUHAMUKY TIPU OMMUCAHUN (PU3HUYECKUX TPOIIECCOB.
Mopenu CHCTEMHOW JIWHAMHKHA B SKOHOMHKE M JeMorpaduu, Moueib
Camyanbcona-Xukca.

Bo3MokHOCTH MaTeMaTUYECKUX MAKETOB M OHJIAMH Cpea IS MOCTPOSHUS U
aHaJIWu3a MOJICIICH CUCTEMHOM TMHAMUKH.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaI13a.
MaremaTtudeckne
MOJIENIH CUCTEM

[TocTpoeHue perpecCHOHHBIX MOJENCH A aHauu3a M IMPOTHO3UPOBAHUS B
CHCTEMHOM aHaJIM3€e, IPOrHO3UPOBAHNE HA OCHOBE BPEMEHHBIX PSIJIOB
H3y4yeHune TeopeTHUeCcKOro MaTepraia

CaMOCTOSTEJILHOE BBIIOJHEHHUE MPAKTUYCCKUX 3a11aH1/1171 C IMPUMCHCHUCM
KOMITBIOTEPHBIX TEXHOJIOTHIA

I/I3yquHe IMPOrHO3UPOBAHMA HA OCHOBC BPEMCHHBIX PAJ0B IIYTCM BBIACIICHHUA
KOMITOHEHTOB BPEMEHHOTO PsiJia U CHHTE3a MOJICNI YPOBHSI BPEMEHHOT'O psijia
[Toctpoenne monenu Kob66a-/lyrnaca.

MeTobI OITTUMHU3AITHH.
IIpumepsl moncka
ONTUMAJIBHBIX PEKUMOB

MatemaTtuueckue MOJENIU MOCTPOCHUSI KpUTEepUEB F(P(HEKTUBHOCTU CHUCTEM.
Metonel  ontumm3anuu. Ilpumepsl IOMCKa ONTHMAlbHBIX PEXKHMOB
(YHKIIMOHUPOBAHUSI CUCTEM.

N3ydeHne OCHOBHBIX THIIOB 3ajad ONTHUMHU3ALMH, HCIONb3YEMBIX IS
MOJIY4YEHUsI ONITUMAJIbHBIX PEXUMOB (PYHKIIMOHUPOBAHUS CUCTEM.

GyHKIMOHMPOBaHUs  |BpIlIONIHEHWE 3alaHUl AN MOJNy4YEeHHUs ONTHUMAJBHBIX  PEKUMOB
CHCTEM (GYHKIMOHUPOBAHUS  CHCTEM  C  HUCIIOJIb30BAaHUEM  KOMIBIOTEPHBIX
TEXHOJIOTHUH.
NMuTanMoHHOE MOJIEIMPOBAHUE CUCTEM
NMuTammonHoe N3ydeHune TeopeTH4eCcKMX OCHOB UMUTALIMOHHOTO MOJEIUPOBAHUS CUCTEM
MOJEIUPOBAHUSL BrinosiHeHue 3agaHuil 0 peanu3aluyd MMUTALMOHHOTO MOJIEIUPOBAHUSA C

MIPOIIECCOB IS TTOUCKA
ONTUMAJILHBIX PEKUMOB
pabOTHI CUCTEMBI

MOMOUIBI0 MPOrPaMMHOTO O0OECHEeYeHHUs, HaXOXKICHHE ONTHUMAaJIbHBIX
yciaoBUH (YHKIMOHMPOBAHUS CHCTEMBl C IOMOUIbI0 HMUTAI[HOHHOTO
MO/JIEJINPOBAHMUSL.

MHorokpurepuaibHble
METObI ONITUMU3ALIUI
JUIS] IPUHATHUS PEILICHAN

MHOFOKpI/ITepI/IaIH)HI)Ie METOJbI OIITUMU3AIUU IJI TPUHATHUA peIHeHI/Iﬁ

I/I3y‘-ICHI/IC TCOPCTUICCKOTO MaTrcpurajia 1o MMPUMCHCHHUTIO
MHOT'OKPUTCPUATIBHBIX METOJOB OITUMHU3ALUHA IOJId TMPUHATHUA pemeHHﬁ,
CaMOCTOATCIIbHOC BBITIOJIHCHHUC SaIlaHI/Iﬁ Io MNPUMCHCHUTIO

MHOT'OKPUTCPUATIBHBIX  MCTOAOB  IMPUHATHA peIHeHI/Ifl A pCUICHUA
MPAaKTUYCCKUX 3aaad CHUCTCMHOTI'O aHajln3a C HUCIIOJIB30BAHHEM
KOMIIBIOTCPHBIX TEXHOJIOTHI.




MaremaTruuecKkue MEeTOIbl IPUHSTHUS PEIICHUI
N3yuenue TeopeTnueckoro marepualia Mo MPUMEHEHUI0 MaTeMaTH4YEeCKUX

MaremMmarudeckue o
METO/IOB MPUHSATHUS PELICHHIA.
METO/IbI TPUHATHS
. CamocrosiTenpHast paboTa Mo KOMIBIOTEPHOMY PEIICHUIO 3a7a4 Ha TIPUHATHE
eIICHUI o
p peleHuii ¢ WCIMOJb30BAHUEM MaTEMAaTHYECKUX METOJ0B MPUHATUS
peLeHui.
NmuTaninoHHOE MOJIETMPOBAHUE JJISI IPUHATUS PEIICHUN
N3ydyeHne TeopeTHUeCKOro Marepuaia 00 MCIOJIb30BaHUNA MMHUTAIIMOHHOTO
HNmuranmonnoe

MOJIETTUPOBAHUE [
OPUHSITUS pEIIeHUN

MOJICJIMPOBAHUS JUISl IPUHATHUS PEIICHUH.
CamocrosrenbHas paboTa MO BBHIIOJIHEHUIO 3a/1aHUH, CBSI3aHHBIX C PEIICHUE
3aJa4 0 IPUHATHIO PEILIEHUH ¢ IPUMEHEHUEM KOMIIbIOTEPHBIX TEXHOJIOTHI.




6. MeToguyeckue MaTepuaJbl JIsl CAMOCTOATEJIBHOM PadoThl 00y4AIOIIMXCS M0 JMCHHUILIMHE (MOLYJII0)

B 00BbeM camocToATeNnbHOM paboThI 0 TUCIMITIMHE BKIIOYAETCS CIeayIolee:

- U3yYEHHUE TEOPETUYECKUX BOIIPOCOB 110 BCEM TeMaM JIUCLUIUIMHBL

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUAM;

- IOJITOTOBKA JIOKJIAJI0B M COOOILICHHIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOArOTOBKA K 3a4eTy.

3aJ10roM yCIEIIHOT0 OCBOECHUS ITOM AUCLUILIMHBI ABIISETCS 0053aTENIbHOE MOCEICHUE JIEKIIMOHHBIX U
IIPAKTUYECKUX 3aHATUM, TaK KaK IPOIYCK OJHOro (TeM OoJiee, HECKOJBbKUX) 3aHATHH MOXKET OCIOKHUTh
OCBOEHUE pa3AeoB Kypca. Ha mpakThuueckux 3aHATHAX MaTEpUal, N3JI0KEHHBIN Ha JIEKLIUAX, 3aKpEIUIIeTCS U
IIOITOTOBKE JIOKJIAJIOB U COOOILEHUH, IPE3EHTAIN, @ TAK)KE B pPaMKaX BBIIIOJHEHUS MPAKTUUECKUX 3aJaHUM,
peleHusl KeHCOB U TECTOB, peajli3allii TPYMNIOBBIX TPEHHUHIOB, MPOOJIEMHBIX JUCKYCCHH M Ipyrux (opwm,
npeaycMorpeHHsix PIT/I.

[Tpuctynas K M3y4eHUIO TUCLMILUIMHBI, HEOOXOIUMO B IIEPBYIO OY€pe/lb O3HAKOMUTHCS COAEPIKaHUEM
PIIJI, a Take METOOUYECKUMH YKA3aHHUSIMHU IO OPraHHU3allMd CAaMOCTOSITEIbHON pabOThl U MOJTOTOBKH K
IIPAKTUYECKUM 3aHATHUSIM.

[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHSAM U B PaMKaX CaMOCTOATEIbHOW pabOThl MO H3YyYEHUIO
JUCLUIUIMHBI 00y4YaroImuMcsi HE0OX0JUMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HAa JIEKIMOHHOM 3aHATHM MAaTEpHANl U JOIOJIHUTH €ro C y4eTOM
PEKOMEHI0BAaHHOMU 110 IaHHOW TeME JINTEPaTyphl;

DU  CAMOCTOSITEJIBHOM  M3Y4YEHMM TEOPETHUYECKOU
pekomenoBanuble B PI1J[ ncrounukuy;

MOJIFOTOBUTHCS K IPOBEPOYHOM paboTe, IPETyCMOTPEHHOIN B KOHTPOJIbHBIX TOUKAX;

IIOATOTOBUTHCS K IPOMEKYTOYHON aTTECTALIUN.

TEMBbI caciaTb KOHCIICKT, HCIIOJIb3Ys

7. OueHo4Hble MATepHAJIbI Jisl NPOBeJeHHs TeKYylero KOHTPOJIsi YCIeBAeMOCTH U NMPOMEKYTOYHOM
arrecTauvu 00y4armMXCcs N0 JMCUMILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIM ¢ yKa3aHUEM 3TaIloB UX (HOPMUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIINHBI

Kox u HauMeHOBaHUE
Ne KonTponupyemsle pazaenbl AUCIUILITHHBI . Bun orenouHOTO
WHMKATOpPa KOHTPOIUPYEMO
n/m (Motyist) CpeAcTBa
KOMIICTCHIIMH
1 OcHOBHBIE TTOJIOKEHUS cucTeMHoro ananmsa.| YK-1.1, YK-1.2, VK-1.3, VK- TecT
MareMmaTuuecKue MOASIN CUCTEM 1.4, YK-1.6, YK-1.5
Metoast ontumusanuu. Ilpumepsl moncka VK-1.1. VK-12. VK-1.3. VK-
2 |OnTHMAJBHBIX PEKAMOB (DYHKIIMOHHPOBAHMUS 1.4, VK-1.5, VK-1.6 TECT
CHUCTEM
NMuTanmmoHHOE MOJICTHPOBAHKS TIPOIECCOB VK-1.2. VK-1.3. YK-1.4. VK-
3 |ms momcka ONTHMABHBIX PEKAMOB PabOTHI 1.5, VK-1.1, VK-1.6 TECT
CHUCTEMBbI
4 MHuorokpurepuaibibie MeTo bl ontumMu3zanuu| YK-1.1, YK-1.2, YK-1.3, VK- TecT
JUIS IPUHATHS pEIICHUN 1.4, YK-1.5, VK-1.6
5 MaremMaTuuecKkue METOJbI npunstua| YK-1.1, YK-1.2, YK-1.3, VK- TecT
pereHuit 1.4, YK-1.5, YK-1.6
6 HNMuTanuoHHOE MOJIETTUPOBAHHE mrsa| YK-1.1, YK-1.2, YK-1.3, VK- Tect
IIPUHSTHSI pEIICHNN 1.4, YK-1.5, VK-1.6
7 |3auer VK-1.1, YK-1.2, VK-1.3, VK- Tect
1.4, YK-1.5, YK-1.6

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MAaTepUAJIbl TEKYILIIETO KOHTPOJIS yCIIEBaEMOCTH, HEOOX0AUMBIE
JUIS OLIEHKH 3HAHUN, YMEHUH 1 HaBBIKOB U (WJIM) OTIbITa MPO(ecCHOHATbHOM AesITeIbHOCTH, XapaKTePU3YIOLIUX
sTansl HOpMUPOBAHHS KOMIETEHIUH B MIPOIIECCE OCBOCHUS AUCITUTIIMHBI
Jnis mpoBepky cOPMHUPOBAHHOCTH MHIUKATOPa AocTkeHus komnerenimn YK-1.1, YK-1.2, VK-




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

TunoBble KOHTPOJIbHBIE 3a/1aHUS
3anaua 1
Haiitn nanuble uisi 3aaydl MO CBOEHM MpeAMETHON 00J1acTH, OCYIIECTBUTh UX CHUCTEMATHUECKYIO
00paboTKy, BEITIOJHUTH MPOTHO3 HA OCHOBE MOCTPOSCHHON MAaTEMATHYECKON MOJIeNN
3amaua 2
CdopmynupoBaTh MaTEeMATHUYECKYIO  3a/ladyy ONTHUMH3AIUU JJIs TOBBIIICHUS 3(PPEKTUBHOCTH
TEXHOJIOTHYECKOI0 Mpoliecca B cBoel mpeaMeTHol obnactu. PemuTs 3a1auy onTuMHU3aIi,
CeNaTh BBIBOJBI 00 ONMTHUMAILHOM PeXUME (DYHKIIMOHUPOBAHUS CHCTEMBI
Tect 1
. COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB, 00pa3yIONUX [IETOCTHOCTD UM €TUHCTBO
. MOJIETIb
. OpraHHU3aIHs
. CUCTeMa
. COCTOSIHUE
. InHamMuueckoe U3MEHEHHE CUCTEMbI BO BPEMEHHU
byHKIMS
. TIporpecc
. TIporiecc
. (hakTop
. HecBomMMOCTh CBOWCTB CHCTEMBI K CYMME CBOMCTB €€ KOMITOHEHTOB
. BBEHTYaJIbHOCTh
. OMEPJHKCHTHOCTh
. DHTPOMHS
. OKCTPATTOJISIIIHS
[Tpouiecc HEMPEPHIBHOTO Pa3BUTHS CHCTEM BO BPEMEHU
. TNAJICKTHKA
. TIporpecc
. IMHAMHKA
. (DYHKITMOHUPOBAHHE
5. CnocoOHOCTh CHCTEMBI 3aMMCTBOBAaTh HEOOXOIUMBIC PECYpChl U3 BHENIHEH cpeapl U
MIPOTUBOACHCTBOBATH TEHICHIINH Pa3pyIICHUS
a. aJjanTarus
0. HeraTuBHas SHTPOMUS
B. TOMEOCTa3
T. SMEPKEHTHOCTh
6. lleneHanpaBieHHBI UTEPAIMOHHBIN TIPOIECC MOIYYCHHUS CEPUH CHCTEMHBIX 3()()EKTOB ¢ Iebio
ONTUMHU3AINY TTPUKIIATHON LIETH B paMKax 3a/JIaHHbIX OTpaHUYEHUI
a. cCUCTeMHBIN 3 ekt
0. CTPYKTypHas ONTHMH3AIUS
B. DQHTPOITHS
I. Iporpecc
7. CucreMa MOET JOCTUTHYTH TPeOyeMOTro KOHEYHOTO COCTOSIHHS, HE 3aBHCSIIECTO0 OT BPEMEHU U
OTIPEETSAEMOr0 UCKIIOYUTEIFHO COOCTBEHHBIMU XapaKTEPUCTHUKAMHU CHUCTEMBI MPHU PA3TMUHBIX HAYaTbHBIX
YCIIOBUSAX M PA3TMIHBIMH ITYTSIMHU
a. SKBU(UHAITBHOCTh
0. SMEpHKEHTHOCTh
B. DQHTPOIIHSA
T. SBOJTFOITHUS
8. Merononorust pemieHusl MpoOieM, OCHOBaHHAsl HA CTPYKTYpHU3aIlMM CUCTEM U KOIUYECTBEHHOM
CpPaBHCHUH aIbTCPHATHB
a. CUCTEMHBII aHaIH3
0. MOJIeTMPOBaHKE
B. IPOTHO3UPOBAHHE
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r. Perpocniekuus

9. XapakTepucTrKa, oTpakaromias KauecTBo (3¢ (HEeKTUBHOCTh) CHCTEMBI UJTH TIEJICBYIO HAITPABIEHHOCTh
mporecca

a. 3JIEMEHT

0. pe3yabTaT

B. IIPOIIECC

T. IOKa3aTeib

MHOecTBO OOBEKTOB BHE JAHHOI'O 3JI€MEHTa (CUCTEMBbI), KOTOPbIE OKA3bIBAIOT BIMSHUE HA JIEMEHT
(cuctemy) U caMu HaXOJATCS MOJ] BO3JICHCTBUEM 3TOT0O JIEMEHTa (CUCTEMBbI)

.a. TUIoTe3a

0. mpoOiema

B. aJIbTEPHATHUBA

I. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYMHOCTH Clly4aiiHO OTOOpaHHBIX OOBEKTOB HA3BIBACTCS:

a) reHepaJIbHOM COBOKYITHOCTBHIO; 0) BBIOOPOUHON COBOKYIHOCTHIO; B) MPOCTOM COBOKYITHOCTBIO; T)
MOBTOPHOM COBOKYITHOCTBIO; ) OECTIOBTOPHOM COBOKYIHOCTBIO.

2. Bce mbicnuMbie 00BEKTHI HEKOTOPOTO KUCTOYHUKA HAOIIOIEHUN

HA3bIBAIOTCS:

a) TEHEpaJbHOW COBOKYITHOCTHIO; 0) CIyYaillHBIM KOJUIEKTHMBOM; B) COBOKYITHOCTBIO OOBEKTOB; T)
MHOKECTBOM OOBEKTOB.

3. Eciu kaxaplii 00bEKT reHepaabHOW COBOKYIHOCTH MMEET OJAMHAKOBYIO BEPOSITHOCTH IONACTh B
BBIOOPKY, TO BHIOOpPKA Ha3bIBACTCS:

a) MPOCTOHi; 0) MOBTOPHOIA; B) OECITIOBTOPHOIA; T') PETIPE3CHTATUBHOM; /1) TEHEPAIbHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YHCJIO BBHIOPAHHBIX CIydyallHBIM 00pa3oM 3JIEMEHTOB; 0) OrpaHMYEHHOE YHCIIO
3JIEMEHTOB, BEIOPaHHBIX HECIy4aiHO; B) O0JIbIIAs COBOKYITHOCTh 3JIEMEHTOB, JJIs1 KOTOPOM OLIEHUBAIOTCS

XapaKTEPUCTHUKHU.

5. Uucno o0BbEKTOB, BBIOPAHHBIX U3 FeHEPAIbHON COBOKYITHOCTH, HAa3bIBAIOTCS:

a) o0beM BBIOOpKH; 0) HAOOPOM 3HAYEHUH; B) COBOKYITHOCTHIO HAOIIOACHUH; T') HUCXOAHBIMU JTAHHBIMHU.

6. BpiOopka, mpu KOTOpoil OTOOpaHHBI OOBEKT BO3BpAIAETCS B TE€HEPAIBbHYIO COBOKYITHOCTB,
Ha3bIBACTCS:

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

7. B samuke comepxkutcs 100 kpacubix, 300 3enensix, 200 cunux u 200 Oenbix mapos. U3 simmka
Hayaauy u3BnekatoT 150 mapoB. O6beM BEIOOPKU COCTABIISET ... IAPOB.

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

8. B smuke comepxkutcs 150 kpacHbix, 250 3enensix, 150 cuaux u 250 Oenbix mapoB. M3 smmka
Haynauy u3BnekaroT 150 mapoB. O0beM reHepanbHONW COBOKYITHOCTH COCTABIISET ... IIIAPOB.

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

9. Kak Ha3bIBaeTCs YNCIEHHOE 3HAYCHUE NIPU3HAKA:

a) 00beMOM BBIOOPKH; 0) reHepallbHOM COBOKYITHOCTBIO; B) BApUAHTOM; T') CPETHUM 3HAUYCHHEM

. 10. KonnuectBo Habt01eHUH, IOTIaBIIMX B 3aJaHHBIA HHTEPBAJI UHTEPBAIbHON TaOJIUIIbI, Ha3bIBAETCS:

a) 4aCTOTOM; 0) 4aCTOCThIO; B) OTHOCUTENBHON YaCTOTOMH; T) HAKOIIEHHOW YacTOTOM.

Kirou

12345678 910
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7.3. Cucrema OLEHMBAHMS PE3Yy/IbTaTOB OOYYEHHUS IO AMCUMUIUIMHE (MOXIYJIO) MPU MPOBEACHUU TEKYIIETO

KOHTPOJISI YCIIEBAEMOCTH

OLIEHKA «OTIAYHO)
(3auTeHO)

3HaHMSL:

- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLIUIUINHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOJSIINM 3a IPEAEIIbI
yueOHOM MPOrpaMMBl;

- TOYHOE MCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMATUUYECKU IPaMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0)KEHHE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JIUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHIIENIUAX U HAMPABICHUSIX JUCLHUILINHBI
Y /1aBaTh UM KPUTHUYECKYIO OLIEHKY, UCIIOJIb3Ys HAYUHbIE TOCTHXKEHUS JPYTUX
JUCLHUTIIINH

HaBBIKU:

- BBICOKHI YpOBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BIIaJICET HAaBBIKAMU CAMOCTOSITENIbHO M TBOPUYECKHU PELIaTh CIOKHBIE MPOOIEMbI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSIET TeOPETUUYECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJHEHUS
3aaHU;

- IpPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONB30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpUYECKasi CaMOCTOsITeNIbHAsA paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YU4aCTBYET B
IPYIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUM

O11eHKa «XOPOIIIO»
(3auteno)

3HAHUSA:

- IOCTATOYHO IMOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUSI 110 IUCLUILINHE;

- YCBOEHHE OCHOBHOM M JJOTIOJIHUTEIBHON JIUTEPATYPBI, PEKOMEHOBAHHON
paboyeil mporpaMMoi o JUCIUILIMHE (MOAYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHIEHIUAX U HAIIPABJIECHUSIX
JUCLUIUINHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- MCIIOJIb3YeT HAYYHYIO0 TEPMHUHOJIOTHIO, JIMHIBUCTUUECKU U JIOTHUECKH IPABUIIBHO
u3jaraeT OTBETHI HA BOIIPOCHI, YMEET JeaTh 000CHOBaHHbIE BBHIBOIBI;

- BJIaJICET UHCTPYMEHTapUEM 0 JUCIUIUIMHE, YMEHUE €T0 UCII0JIb30BAaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQPeCcCHOHANbHBIX 3a1a4

HaBBIKU:

- CaMOCTOsATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUAX, YIaCTHE B IPYIIOBBIX
00CYKJI€HUSX, BBICOKHI YpPOBEHb KYJIbTYpbl UCIIOJIHEHUS 33/JaHUM;

- CpeJHUI ypOBEHb COPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpaMme
KOMIICTCHIIN;

- 6e3 3aTpyJHEeHUI BBHIOUpPACT CTAaHIAPTHYIO METOIUKY BBINIOJIHEHUS 3a/1aHU;

- 000CHOBBIBAET XOJ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI




Ornenka 3HaHUA:

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

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAaHHOH paboveil mporpaMMoii;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHICTIIUAX WU HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENOaBATENsI Ha MPAKTUUYECKUX 3aHATHUSAX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJIETBOPUTEIFHOY» |- (hparMEHTapHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/ENBHBIX UCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JVCLIUTUIHAHE;
YMEHHUSL:

- HE YMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJM4ue TrpyObIX OmuO0oK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbI UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIHIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 000OCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTnueckue BONPOCHl W MPAKTHUYECKHE 3aJaHUS IS HPOBEACHHSI NPOMEXKYTOUHOM aTrTecTaluu
oOyyaromuxcsi, HeoOOXOAUMBIE Ul OLEHKH 3HaHWN, YMEHHH M HaBBIKOB M (WJIM) OMbITAa MPO(heCcCHOHATIBbHON
NEeSTENIbHOCTH,  XapaKTepU3YIOUIMX dTanbl  (QOpMHpPOBAaHUS KOMIETEHIMH B  MPOLIECCE OCBOEHUS
00pa3oBaTebHONW MPOTPaMMBI

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUS MPOMEKYTOUHON aTTeCTAIUA 00YUYaAIOIUXCS

O npuMeHeHnr MaTeMaTUYeCKUX METOAOB JIJIsl PEILICHUs 3a7ja4 CUCTEMHOIO aHau3a

[loctpoenne u wucnonb30BaHHE OaJlaHCOBBIX MOJENEN /il ONMCAHUS B3aMMOCBSA3EM B CIOMXHBIX
cUCTEMAax

Monenu cucTeMHOM TUHAMUKHU U UX TIPUMEHEHUe

[TpubnumxeHHbIe METO I petiieHus JuddepeHINaTbHBIX YPABHEHUH U NX PUMEHEHHE JIS peaTn3aliu
MoJIeNIe CHCTEMHOMN JHHAMHUKH

IlocTpoenne Mozeneil CHCTEMHOM TUHAMUKH, IIPUMEPBI PELIEHHSI C X TTOMOILBIO PUKJIAJHbIX 331a4

HMMuTanmoHHble METOBI 1711 MOJICIIMPOBAHUS IOBEJCHHS CUCTEM

Bubl *MHUTalMOHHOTO MOJIETUPOBAHUS

MatemaTnyeckrie OCHOBbI IMUTAllMOHHOT'O MOJIETTMPOBAHUS

OO6paboTka pe3ynbTaTOB 3MIIMPUYECKHX MCCIEOBAHUN C IOMOIIBIO METOJ0B MaTeMaTH4YeCKOMH
CTATUCTUKH U

TEOPUU BEPOATHOCTEN

MatemaTtuueckrue 0CHOBBI (POPMHUPOBAHUS BEIOOPOUYHON COBOKYITHOCTH.

I'enepanys ciry4aiiHbIX YHCEIL.

Meton MonTe-Kapio [1st mpuGnKeHHOTO BHIYUCICHHS] HHTETPAJIoB, PEIIEHUsI CUCTEM U




YpaBHEHUM.

YuciioBble XapaKTEePUCTUKU BEIOOPOYHON COBOKYITHOCTH.

TpeOGoBaHMsI K OLIEHKaM B MATEMATHYECKOM CTaTUCTHUKE.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O BUJIE PACHpEeAesiCHUs CIy4allHOW BEJIMYMHBI B T'E€HEpaIbHOH
COBOKYITHOCTH.

Hcnonb30BaHNEe MHCTPYMEHTANBHBIX MPOTPAaMMHBIX CPEICTB Ul PELICHUS 3aJad MaTeMaTUYeCKOH
CTaTUCTUKH.

BrIsiBieHHE CTATUCTUUECKUX 3aBUCUMOCTEN MEXK 1y MPU3HAKOM U (haKTOpaMHu.

ITocTpoeHne MOJEIIH pErpeccum.

OneHKa KayecTBa ypaBHEHUS PErPECCUU, IPOBEPKA 3HAYMMOCTH YPaBHEHHSI.

IIpoBepka mnpeanocsuiok MHK s Mopenu napHOW JIMHEMHOW perpeccuu Uil ONpeIeieHUs
aJICKBAaTHOCTHU

MOJICIIN.

[TpumeHneHre HEMMHEWHON 0AHO(AKTOPHOMN perpeccuu AJsi IPUOIMKEHHOTO MUCAHUS YMIHUPUYECKUX

3aBUCUMOCTEN B CTPOUTEIILCTBE

[Toctpoenue Monenyt MHOro(hakTOPHON perpeccuu AJis aHAJIM3a U IPOTrHO3UPOBAHMS IOBECHUS

NpU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

Pemmenue 3anaun o BAusiHUM (DAaKTOPOB HA PE3YyJIbTAT C MOMOIIBIO PETPECCUOHHON MOJICIH.

Hcnonp30BaHne MHCTPYMEHTAIbHBIX IPOrPAaMMHBIX CPEJICTB JJISl PEIICHUs 3a7ad MaTeMaTH4ecKOu
CTaTUCTUKH

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

IlocTpoeHne maremaTHuecKuxX MoJeNed Uisl pelieHUs IPUKIAIHBIX ONTUMU3ALUMOHHBIX 33Ja4y B
CHUCTEMHOM aHaJIN3e

3aa4y JUHEHHOrO IPOrPaMMUPOBAHHUS B CTPOUTENBCTBE.

I'paduueckuii MeTop perieHus 3a1a4 JMHEHHOTO IPOrpaMMUPOBAHHUSL.

AHanu3 rpau4ecKoro peleH s Ha YyBCTBUTEIbHOCTb.

Cummnnekc-MeTo/| peleHus 3a1a4 JIMHEHHOr0 IPOrpaMMHUPOBaHMUSL.

Hcnonp30BaHNE MHCTPYMEHTAIBHBIX IPOTPaMMHBIX CPEIACTB JUId PEUICHMs 3ajad JIMHEHHOIO
MIPOrpaMMHUPOBAHUS.

TpancnoprHas 3a1a4a ¥ 3aJja4a O Ha3HAYCHUAX B CTPOUTEIILCTBE.

3aa4i MHOTOKpUTEPUATIbHONW ONTUMHU3ALNH

MareMaTnyeckue METOAbI MOAACPKKY IPUHATHS pELICHUN

7.4.2. IlpakTrueckue 3ajaHus 171 IPOBEACHUSI TPOMEXYTOUHOMN aTTecTaluy 00yJaronmxcs
[TocTpoenue 6anmancoBoi Mojenu JIeoHThEBA, MPOTrHO3UPOBAHUE C TIOMOIIBLIO TOCTPOCHHON MOJIENN
AHanu3 W TMPOTHO3 COCTOSIHUS CUCTEMBI C IOMOLIBI0 MOJENIN CHUCTEMHOW JMHAMHUKH, IPOrHO3
9KOJIOTUYECKON CUTYyalHU
MaremaTtnueckast 00paboTKa JaHHBIX, TOCTPOCHNE MOJETIH PErpecCcuy, aHAJIN3 MOCTPOSHHON MOIeH
AHaIM3 ¥ IPOTHO3UPOBAHUE COCTOSIHUS CUCTEMBI HA OCHOBE BPEMEHHBIX PS/10B
HmurtanmoHHoe MoJeupoBaHe (PU3NYECKOTr0 TN TEXHOJIOIMUYECKOro Ipoliecca
Pemenue 3a1aun onTUMHU3AUH 17151 TOBBIIEHUS 3(()EKTUBHOCTH TEXHOJIOTUYECKOTO Mpoliecca
3anaua NpUHATHS PELICHUN IS pelIeHus MpoOIeMbl B PO eCCHOHATBHOM 1eATeIbHOCTH
MHorokpurepHralibHas ONTUMU3ALMS ISl TPUHATHS PELIeHUs B TPOPECCUOHANBHOMN AESITeTbHOCTH

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TipoeKTa) (MIPH HATUYUHN )
KypcoBas pabota (mpoekT) He TpeayCMOTPEeHa YIECOHBIM IIJIAHOM.



7.5. Meroandeckue MaTepuaibl, ONPEAESIONne MPOLeAyphl OLICHUBAHUS 3HAHUM, YMEHUN, HABBIKOB U (MJIM)
OIbITa IPOPECCUOHATBHOM 1EeATENbHOCTH, XapaKTepU3YIOIUe 3Tanbl POPMUPOBAHUS KOMIIETCHIIUN

IIpouenypa mnpoBeneHUs NPOMEKYTOUYHOM aTTECTAlMM M TEKYLIEr0 KOHTPOJSA YCIEBAEMOCTH
perIaMeHTHpPYyeTCs JOKAJIbHBIM HOPMATUBHBIM AKTOM, OINPEAEISIOUIUM MOPSII0K OPraHU3alui U IIPOBEICHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[Tponienypa oueHuBaHUS (HOPMUPOBAHHS KOMIIETCHIIMHA TPU MPOBEACHUU TEKYIIETO KOHTPOIS
npuBeAcHa B 1. 7.2.

TunoBble KOHTPOJIBHBIE 3a/1aHUS WM HHBIE MaTEPHUAJIbl TEKYIIETO0 KOHTPOJIS IPUBEAEHBI B 1. 7.3.

Onucanue MnokaszaTeslied M KPUTEPHEB OLICHUBAHMS KOMIETEHLUUMI Ha pa3iMyHbIX JTanax HX
(bopmMHUpOBaHUs, ONTUCAHUE IIIKAJ OL[CHUBAHUS

OrneHka «3a4TeHO»

CHCTEMaTH3UPOBAHHbIE, TTyOOKHE U TOJIHbIE 3HAHUS 10 BCEM pasjeiaM JUCHUIUIMHBL, a TaKKe I10
OCHOBHBIM BOIIPOCAM, BBIXOSIIUM

3a Mpeaessl yueOHOH IPOrpaMMBl;

TOYHOE HCIIOJIIb30BAaHUE HAyYHOH TEPMHHOJIIOIUH, CHCTEMATUYECKM TIPAaMOTHOE U JIOTUYECKU
IIPaBWJIBHOE U3JI0KEHHE OTBETA HA BOIPOCHI;

0e3ynpeyHoe BIaJeHUE HWHCTPYMEHTapHeM Y4YeOHOW JUCLMIUIMHBI, yMEHHE ero 3(PQeKTUBHO
HCII0JIb30BaTh B IOCTAHOBKE HAyYHBIX

U NMPaKTUYECKUX 3a]1a4;

BBIPQKEHHAsI CIOCOOHOCTh CaMOCTOATENBHO W TBOPUYECKH pemaTh CIOXKHBIE TPOOIEMBI U
HEeCTaHJApTHbBIE CUTYAINH;

MOJTHOE ¥ TITyOOKO€ YCBOGHHE OCHOBHOMW U JIOTIOJHUTEIBHOM JTUTEPATyphl, PEKOMEHIOBAaHHOM padoueit
MPOTrpaMMoit

10 TUCUUIUINHE;

YMEHUE OpPUEHTHUPOBATHCS B TEOPHUSAX, KOHLEMUHUAX M HalpaBICHUSX IUCLMIUIMHBI M JaBaTh UM
KPUTHUYECKYIO OIICHKY,

UCIOJIb3Ysl HAY4HbIE JOCTHXKEHUS IPYTUX TUCLUILUIMH;

TBOpYECKash CaMOCTOSITENIbHAsE pabdoTa Ha MPAaKTHYECKHX/CEMHHAPCKHUX/Ta00pPaTOPHBIX 3aHATHUSX,
aKTHUBHOE Y4acTHE B

IPYIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aaHMii;

BBICOKUI YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpaMMe KOMIETeHIINH.

OrneHka «He 3a4TEeHO»

(bparMeHTapHble 3HaHUS 110 TUCIUILIINHE;

OTKa3 OT OTBETa (BBINOJIHEHUSI TMCbMEHHOUN paboThl);

3HAaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHOBAaHHBIX paboueil mporpaMMoit Mo AUCIUIIINHE;

HEYMEHHE UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIn4YMe TpyobIX OIMNOOK;

HU3KNH YPOBEHb KYJIbTYpPbI UCITOJIHEHUS 3aJaHUM;

HU3KUI ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyel mporpaMMe KOMIIETEHIIHH.

[IIxana oueHnBaHUsA

KonnuecTBo npaBuibHBIX

oTBeTOoB, % O1enka

10 55 «HE 3a4TCHO»

otT 55 no 100 «3aureHo»

7.6. KpI/ITCpI/II/I OLCHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUH IIpu MMpOBECACHUN HpOMC)KyTO‘IHOﬁ aTTeCTaluu

YpoBeHb OCBOCHHMS M OIICHKA

Kprrepun OueHka OueHka
«HEYJIOBJICTBOPHUTEIb | «yAOBIECTBOPUTENBH | OLEHKa «XOpOLIO)» O1leHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS
KOMIIETCHIIUHT
«HENOCTATOYHBII.
KomMnerenuuu ne
c(hOpMHUPOBAHBI.
3HaHMsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMIIETCHITNH
«IOPOTOBBIIN».
Komnerenmumn

c(hopMUpPOBaHBI.
CdhopmupoBaHsl
0a30BbI€ CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMITETEHITHH
«IPOJIBUHYTBIN».
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHus OOIUPHEIE,
CUCTEMHBbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHIIMHI
«BBICOKH.
KoMnerenmun
c(hopMUPOBAHBHI.
3HaHus
apryMEHTHPOBAHHBIC,

chOopMHUPOBAHBI 3HAaHUW. Y MeHUd HOCST BCECTOPOHHHE. Y MEHHUS
dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCST XapakTep, K PEUICHUIO KaK
PENPOYKTUBHBIN MIPUMEHSIOTCS K TUIOBBIX, TaK U
Xapaxrep. PELIEHUIO TUITOBBIX HECTaHJapPTHBIX
JeMoHcTpUpyeTcs 3aJlaHUU. TBOPUYECKHUX 3aIaHUMU.
HU3KWH YPOBEHb JeMmoHcTpupyeTcs JlemoHCTpUpYyeTCs
CaMOCTOATEIIBHOCTU JIOCTAaTOYHBIN BBICOKUI YPOBEHb
MIPAKTUYECKOTO YPOBEHb CaMOCTOATEJIbHOCTH,
HaBbIKA. CaMOCTOSITEJIbHOCTH | BBICOKAsI aJallTUBHOCTD
YCTOMUYHBOIO MIPaKTUYECKOr0 HAaBbIKA
IPAKTUYECKOIO
HaBbIKA.
OO6yuarommuiics OO6yuarommiics Obyuarommiics Obyuarommuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0oKkue,
po0Oesibl B 3HAHUSX TEOPETUYECKOIO [IOHMMAaHUE BCECTOPOHHUE U
yueOHOro MaTepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBAaHHBIE
-JI0IyCKAIOTCSI -HETIOJIHBIE OTBETHl | KOHTPOJIMPYEMOIO | 3HAHUS IPOrPAMMHOTO
MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0Bema Marepuana;
OIMOKH IIPY OTBETE | BOMPOCHI, OLIMOKU B IIPOrPaMMHOTO -[10JTHO€ TIOHUMaHue
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuana; CYILIHOCTHU U
ouiera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HAHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUE IIOHUMaHHe TEOPETUYECKOTO paccMaTpUBaEMBIX
OCHOBHBIX IOHATUN U CYILIIHOCTHU MaTepuaia MIPOLIECCOB U ABJICHUH,
KaTeropuii; M3JIaraeMbIX -CII0COOHOCTH TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTHUM, B
CYILIIHOCTHU -HEYBEPECHHBIE U OOBSICHATB CBSI3b | PaMKax 00CYKJaeMbIX
3HaHHA JIOTIOJIHUTEIBHBIX [ HETOYHBIE OTBETHI HA | MPAKTUKH U TEOPHH, 3a/1aHU;
BOIIPOCOB B paMKax | JIONOJHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHuil ousera. BOIIPOCHI. MIPOTUBOpPEYHS, yCTaHaBIMBATh U
poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MPAKTUKU U TEOPHUH,
pa3BUTHS; -JIOTUYECKHU
-TpaBUJIbHBIE U oclieZIoBaTeIbHbIE,
KOHKpPETHbIE, 0e3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOIINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJlaHUs
BOIIPOCHI. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI DK3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OO6yuaromuiicst OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPaBUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue ounera ¢ 3ajaHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAJ | CYLIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSAMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Honyckatorcs [Tokazan xopomre | ydyeOHOro maTepuaia.
[IpaxkTrueckue OLIMOKH B yMeHus B paMkax |Pemraer npeioxeHHbIe
3a/laHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aJaHUs
BBITIOJTHCHBI U PEIICHUH y4eOHOT0 0e3 ommboK
YMCHHA OOyuaromuiicst He MPAKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHHM. [Ipennoxennbie JOTIOJIHUTEIIbHBIE
owera npu [Ipu orBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JOTIOJIHUTEIbHBIE | 3aJaHus PELICHBI C
HABOJSIIIUX BOIPOCAX BOIPOCHI OBLIO HEOOIBIINMH
MIPEnoIaBaTeis. JOIYLIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIIUHCTBO
JOTIOJTHUTEIBHBIX
BOIIPOCOB.
He moxer BpIOpath HcnerTeiBaeT bes 3arpynHeHnit [Ipumensier
METOAUKY 3aTpyAHCHUS 110 BBIOMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHEHUS 33/1aHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUISL BBIOOpa METOAMKHU
Jomyckaet rpyobie BBITIOJIHCHHS METOJUKY BBITIOJIHCHHUS 3aJJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHUS He nomyckaet omm6ox
BBITIOJTHCHUH 33/1aHuH, | Jlomyckaer omuOKu 3aJaHuN. MIPY BBITIOJIHEHUN
HapylIaloIIKe JOTHKY | TpH BbIoNHEeHUU | JlomyckaeTr omuOKu 3a/1aHUi.
pelieHus 3aay. 3a/IaHH, HAPYIICHUsI| TIPU BHITTOJIHEHUH CamocTosiTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKU PELIECHUS 3a/laHui, He aHAJIU3UPYET
BBIBOJIBI. 3a/1ad4. HapyIIarIme pe3yabTaThI
BIIQJICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY PEIICHUS] | BBINOJHEHUS 3aaHHil.
HaBbIKAMU AITOPUTM 3aTPYAHECHHUS C 3a/1a4 I'pamoTHO
BBITIOJTHEHUS 3a/1aHui. | (hopmynupoBanueM | JlemaeT KOppekTHbIe | OOOCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3aiay.
BBIBOJIOB. pe3ynbTaTam
HcneiTeiBaeT peLLIEHUs 3a1a4uu.
3arpynHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUHU pereHus 3auay 6e3
anropuTMa 3aTpyAHEHUH.
BBITIOJIHCHHS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS C(OPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPETICHHBIX 32
JTUCITUTUTMHOM, W TIPEJCTABIIIET cOO00W cpeHee apru(METHIECKOe OT BBICTABJIICHHBIX OIEHOK IO OTACIIBHBIM
pe3ynbTaTaM o0y4eHus (3HAHUsI, YMEHHUSI, BIAJICHUE HABBIKAMHU).

OrieHKa «OTINIHOY/ «3aUTEHOY BBICTABJISACTCS, €CIIH CpeIHEe apu(PMETHISCKOS HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOII0Y»/«3a4TEHOY» BBICTABIISCTCS, €CITU CpeHee apuMETHISCKOS HaXOAUTCS B HHTEPBAJIC
ot 3,5 1o 4,4.

OreHKa «yJIOBICTBOPUTEIEHOY/ «3aUTCHOY» BBICTABIIICTCS, €CIIM CpellHee apu(hMETHICCKOS HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OrneHKa «HEYIOBICTBOPUTEIBHO»/ «HE 3a4TCHO» BBICTABIISACTCS, €CIIM CpelHee apu(MeTHdecKoe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHUYECKOE 0O0ecneuyeHue JTUCIUIIMHBI (MOLyJIs1)
8.1. [lepeueHh OCHOBHOM U IOMOJIHUTEILHOMN JIUTEPATYPHI, HEOOXOIUMOM /711 OCBOSHUS AUCITUTUTHHBI (MOTYJIS)

. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3AAHUS, U31aTEILCTBO, IOl U3aHUs y4eOHOU U
n/n y4eOHO-METOIUUECKOM JTUTEPATYPHI 35?{22?;2322?%?513
OcHoBHas JuTEparypa
CexuieroBa H. H., TyukoBa A. C., CuctemMHblil aHAJIU3 U NPUHATHE PELICHUH, http://www.iprbooksh

1 |Camapa: IToBOKCKHIA TOCYIapPCTBEHHBIH YHHBEPCUTET TEJICKOMMYHHKALUN U OF') /75 407 html
undopmatuku, 2017 ' '

9 XKypasnmesa T. IO., Ilpaktukym mno gucummwimae «MmuranuonHoe| http://www.iprbooksh
MoenupoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html
Kopo6oga 1. JI., Apremos I'. B., [IpunsiTie pemnieHnii B CUCTEMax, OCHOBaHHBIX http://www.iprbooksh

3 |ma s3Hanusax, Tam0OoB: TaMOOBCKHMH TOCYIAPCTBEHHBIA TEXHHYECKHUI OF') ru/6 4i66 html
yauBepceuteT, ObC ACB, 2012 ' '

4 [MusiBckuii C. A., Ipunsatue pemenuit, Camapa: Camapckuii rocymapcrBennbiii| http://www.iprbooksh
aApXUTEKTypHO-CTpOouTeNbHBIN yHUBepcuteT, I6C ACB, 2015 op.ru/49894.html
Axmamue @. I'., I'mnbpdanoB P. M., Maremarnyeckoe MOIEIHPOBAHUE W http:/Avww.iprbooksh

5 |meronsl ontumusanuu, Kazans: Ka3anckuii rocy1apcTBEHHbIH apXUTEKTYPHO - Ob fu /733;09 html
crpouTtenabHbl YHUBepcutTeT, ObC ACB, 2017 ' '
Huszuraunosa A. P., Kopnonckas U. b., OOmiast Teopusi cucTeM U CUCTEMHBIH http:/Avww.iprbooksh

6 |aHamms, Camapa: [ToBomKCKUI rOCyJapCTBCHHBIH YHUBEPCUTET Ob fu /753;9 A html
TeJEKOMMYHUKAIMI 1 nHbopMaTuku, 2017 ' '
Canmuua H. HO., HWmurammonnoe woaenupoBanue, Tomck: Tomckuit http://www.iprbooksh

7 |rocynapCTBEHHBIH YHHBEPCUTET CHCTEM YIIPABIICHUSI M PATHOAICKTPOHUKH, Db OI.3 y /70612 html
Konrenr, 2015 ' '
®omun B. TI'., Nmuranmonnoe MopenupoBanue, Caparo: CapaTOBCKUi http://www.iprbooksh

8 |rocymapctBeHHbIi TexHWueckuii yHuBepcuteT umenu lO.A. T'arapuna, OBC OF.) ru/76 483 html
ACB, 2015 ' '
Yepusieea C. H., Jlenucenko B. B., Kopo6osa JI. A., Hwmutanuonnoe http://www.iprbooksh

9 |momemupoBanme cucrem, Boponex: BopoHeXCKHii  TOCYIapCTBEHHBIM OF.) y /50630 html
YHHBEPCHUTET MHKCHEPHBIX TexHoaorui, 2016 ' '

10 l'anboBa T. B., CucremHblii aHanu3 B TEXHHWKE M TexHoJorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuii rocymapctBensslii yausepcuret, DbC ACB, 2016 0p.ru/69943.html

JoTIoJTHUTETbHAS JIUTEPATYPA
HussutauaoBa A. P., HccnemoBanue omepanuid U METOJbI ONTHUMH3AINU, http:/Avww.iprbooksh

1 |Camapa: TTOBOIDKCKHIA TOCYAapCTBEHHBIH YHUBEPCUTET TEICKOMMYHHKAIUN H Ob fu /753;77 html
uHhopmatuku, 2017 ' '

9 Haunensin T. 5., Teopust cicteM u crcTeMHbI aHanu3, MockBa: EBpasuiickuii| http://www.iprbooksh
OTKPBITHIA HHCTUTYT, 2011 0p.ru/10867.html
Kazanckas O. B., IOu C. I'., Anecosa O. K., Mozaenan 1 MeToAbI ONITUMU3AINH. http://www.iprbooksh

3 |IIpaktukym, HoBocubupck: HOBOCHOMPCKHIA TOCYIApCTBEHHBINH TEXHHYCSCKHUI OF.) fu/ 453;97 html
yausepcuter, 2012 ' '

4 Pemmvun b. W., MmwuranmonHoe MoaenupoBaHHe M CUCTeMbI yrpasienus,| http://www.iprbooksh
Mocksa: Uudpa-Umkenepus, 2016 op.ru/51719.html

5 bamaranckuit U. A., IlpuxmagnHoii cucremHblii aHanu3, HosocuOupck:| http://www.iprbooksh
HoBocuOupckuii rocyiapcTBEHHBIN TeXHUYECKHiA yHUBepcuTeT, 2013 op.ru/45429.html
KOnun B. C., Metoanueckue yka3aHusi U KOHTPOJIbHBIE 3a1aHUS IO TUCIUILIMHE http:/Awww.iprbooksh

1 |Teopus npunsTus perrennii, MockBa: MOCKOBCKHN TEXHHYECKUN YHHBEPCUTET i :

cBsi3M M nHopMatuku, 2014

op.ru/61765.html




OO0yuaromuecs u3 yucia nHBaUI0B U Juil ¢ OB3 obecrieunBaroTcst me4YaTHBIMU U (WJTH ) SJIEKTPOHHBIMH
o0pa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10POBBA.

8.2. Ilepeuenp pecypcoB HMH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «MHTepHeT», HeOOXOAUMBIX IS
OCBOCHMS AUCITUIUIMHBI (MOJTYIIS)

HaunmenoBanue pecypca cetu «HTEpHET» DJEKTPOHHBIN aJipec pecypca
OCHOBBI CHCTEMHOTI'0 aHAJIN3a U TCOPUH IPUHSATHUS PEIICHHIMA moodle.spbgasu.eu
elibrary.ru elibrary.ru
Scilab https://www.scilab.org/
8.3. IlepeueHb COBpeMEHHBIX MTPO(ECCHOHABHBIX 0a3 JTaHHBIX U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DIIEKTPOHHBIN ajpec pecypca
Cucrema aucranimonnoro ooyuenust CIIGIACY Moodle https://moodle.spbgasu.ru/
DnexTpoHHas obubnnoreka Upouc 64 Ihl}g;)://ntb.spbgasu.ru/|rb|S64r_p
DIeKTPOHHO-0MOIMOTeUHAs CHCTeMa u3aarenbeTBa "Jlanp" https://e.lanbook.com/
DIeKTPOHHO-0MbIMoTeuHas cucreMa n3narenscrsa "IOPAUT" https://www.biblio-online.ru/
DeKTpoHHO-0MOIMOoTeYHast cucTeMa u3aarenbersa "IPRbooks™ http://www.iprbookshop.ru/
Hayunas 3JIEKTPOHHAs

Hayunas anexkrponnas 6ubnuoreka eLIBRARY.RU suborexa eL IBRARY RU

OenepanbHblii  00pa3oBarenbHbId mopTan "EauHOe OKHO JocTyma K

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

Poccutickas rocyrapcTBeHHasi OMOJIHOTEeKA WWW.Isl.ru

Bceepoccuiickuii MHCTUTYT HaydyHOM M TeXHHYECKOW uHbopmanuu -

(BUHWTH) www2.viniti.ru

Enunenii  »nekTpoHHBIH pecypc  yu4eOHO-METOIUYECKOH  JUTepaTypsl

CLIGLACY www.spbgasu.ru

Tex.JIut.Py - TexHuueckas aureparypa http://www.tehlit.ru/
https://www.spbgasu.ru/Univer

[Mepnoanyeckue m3nanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

https://www.spbgasu.ru/upload-
Cnmcok cOopHUKOB TpyaoB U koH(pepeniuii B PUHL/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer
OopasoBarenbHbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

8.4. IlepeueHp HH(GOPMALMOHHBIX TEXHOJIOTUH, MCIIOJIB3YEMbIX IPHU OCYIIECTBICHUU OOPa30BaTENbHOIO
mporecca IO JUCHUIUIMHE, BKIIOYas NEpedYeHb JIMIEH3MOHHOIO M CBOOOJHO paclpoCTPaHsSEeMOro
MPOrPaMMHOT0 0OecreueHust

Crnioco6 pacrpocTpaHeHus
HanmenoBanwue (TMIIEH3MOHHOE WIIH  CBOOOIHO
pacIpoCTpaHsIeMOe)




Microsoft Visio 2016

HoroBop Ne  J132009689201 ot
18.12.2020r [IporpammubIe
npoaykTsl Maiikpocodr, noroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Gretl Bepcust 2019¢

CBOOOJTHO PACHIPOCTPAHICMOE

Matlab Bepcus R2019a

MATLAB JIOTOBOD
NoJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiia IIpoekTs!"”

Ramus Educational Bepcus 1.11

CBOOOJIHO PACIIPOCTPAHIEMOE

Microsoft Windows 10 Pro

HoroBop Ne J132009689201 ot
18.12.2020r IIporpammHbIe
npoayKThl Maiikpocodt, gorosop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne  J132009689201 ot
18.12.2020r [IporpammubIe
npoaykTel Maiikpocodt, moroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
CaenieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIUTOPUN U TOMEIICHH JUIsl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUI
JUIl CAMOCTOSITEIIbHON paboThI

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
CpeAcTBaMU 00y4eHUs

07. VYwuebHble ayauTOpuUu [ MPOBEACHUS
JEKIIMOHHBIX 3aHATHH

VYyebnast aynutopusi IS TPOBEJCHUS  3aHSATUH
JICKUMOHHOIO THUMNA, KOMIUIEKT MYJIbTUMEIUHNHOTO

obopymoBaHus (TIepCoOHATLHBIIH KOMITBIOTED,
MYJIbTUMEAUNHBIA MPOEKTOP, IKPaH, ayJruo-CUCTEMA),
JIOCKa, 9KpaH, KOMIUIEKT  y4eOHOM  mebenu,

noakmoueHue k kommbioTepHoit cetu  CIIGIACY,
BEIX0JI B MuTepHeT

07. KomnbroTepHbIi Ki1ace

Pa6oune mecta ¢ 1K (cTos1 KOMIBIOTEPHBIH, CHCTEMHBIH
0JIOK, MOHMTOp, KJIaBHATypa, MBIIb), CTOJ pPadOuuid,
noakmoueHne k kommbioTepHoit cetu  CIIGIACY,
BEIX0J B Internet.

07. Ilomerenust j1si CaMOCTOATEIBHONU pabOTHI

[Tomemienue 17151 CaMOCTOATEIBHOM PAOOTHI (YUUTATBHBIH
3ai oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [1IK
s ymn ¢ OB3  (cuctemHblii  OI0K, MOHHTOD,
KJIaBHATypa, MBIIb) C TMOJAKIIOYEHHEM K CETH
«IHTEepHET» M 00eCIeUYeHUEM JIOCTYIA B SJICKTPOHHYIO
uH(popMalMOHHO-00pa3oBarenbHyto cpeny CIIOIACY.
I10O Microsoft Windows 10, Microsoft Office 2016




07. VYuebuble aymuTopuu Ui npoBeneHus |Kommiekt MYJIbTUMEIUHHOTO 000pyI0BaHUS
MPAKTUYECKHUX 3aHATHM, KypcoBOTO|(TIe€pCOHATBHBII KOMIIBIOTED, MYJIbTUMEIUNHBINA
NPOCKTHPOBAHUS (BBIMOJIHEHUS KYPCOBBIX PadoT),|IPOEKTOP, IKpaH, ayAHO-CUCTEMa), JOCKA, KOMILJICKT
TPYNNOBBIX M WHIUBUAYAIbHBIX KOHCYJIbTAUUH,|yueOHOM MeOenH, NOIKII0YeHHE K KOMIbIOTEPHOU ceTH
TEKYIIETro KOHTPOJIs U mpoMexxyTounoii arrectaruu|CII6IACY, Beixon B MHTEpHET

Jlia naBanuaos u auin ¢ OB3 obecrieunBaroTcs crienyaibHbIE YCIOBUS M MIOJIyuYeHus: 00pa3oBaHuUs B
COOTBETCTBUH € TPEOOBAHUSAMH HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB.
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