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

HHUMU;

OCBOEHHE METOJIOB KPUTHUYECKOTO aHAIM3a IPH HCCIECJOBAaHUM CUCTEM U BbIOOpA METOJIOB aHAIN3A,
aJIeKBAaTHBIX MPOOJIEMHON CUTYallUH;

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

IOJIy4eHHEe 3HAaHUHW IO IPUMEHEHHIO0 CIOCO00B OOOCHOBaHMS pELIeHUs (MHIYKLHMA, NEAYKLUs, IO
aHAJIOTHH) IPOOJIEMHOM CUTYaIlMH N3YUEHHE TPUHIIUIIOB TEOPUU CHCTEM;

OBJIa/IEHUE CIIOCOOAMU KITaCCU(DUKALIUHN CUCTEM;

pa3BUTHE HABBIKOB CUCTEMHOI'O MOJCIIMPOBAHNS;

MO3HAHUE CIIOCOOOB MPUHATHS PELLICHUN B CIIOKHBIX CUCTEMAX.

2. llepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB OO0y4YeHHMS] MO JMCHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona n HaumeHoBanue
KOMIIETEHIIN U

Ko u nHaumeHnoBaunue
WHJIMKATOPa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00€CIIeUnBaIOIINe JOCTHKEHHE
IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OIIOI]

OIIK-7
pa3pabaTsiBaTh
MPUMECHSTh
MaTeMaTHYECKUE  MOJICIH
MPOIIECCOB U OOBEKTOB IMPH
pCLICHUY 3a/la4 aHalu3a |

CnoocobeHn
u

CHUHTE3a  PACIpPElETICHHBIX
WH(POPMAIIMOHHBIX CHCTEM H
CUCTEM MOAECPKKH

MPUHATHUS pelICHU;

OIIK-7.1 OcymiecTBisieT BbIOOp
MaTeMaTU4eCKOU MOZEIIN
IPOLECCOB M OOBEKTOB IpHU
pelleHny 3ajady  aHajau3a |
CHUHTE3a pacnpeesIeHHbIX
WHPOPMAIIMOHHBIX CHCTEM U
CUCTEM NOIJEPKKH IPUHATHSA
peleHuit

3HaeT

3HaTb OCHOBHBIE MAaT€MaTHYECKHE MOJENIU
IpoIecCOB U OOBEKTOB MpPH PELICHUH 3aJay
aHalM3a M CHHTE3a  PacIpeAeICHHBIX
UHPOPMALIMOHHBIX ~ CUCTEM U CHUCTEM
HOJIEPKKU MPUHATHUS pEIICHUN

ymeer

OCYILIECTBIATH BEIOOp MaTeMaTHUYECKUE MOJEIU
IpoIecCOB M OOBEKTOB MNpPH PELICHUH 3aJad
aHaJM3a M CHUHTE3a  paclpelesIeHHBIX
MH(DOPMALIMOHHBIX ~ CHUCTEM U CHCTEM
NOJIEPKKH IPUHATHUS PEILICHNN

BJIaJieeT HABbIKAMH

MaTEMaTH4YCCKUM arrapaTom n
KOMITbIOTCPHBIMHA TCXHOJIOTHAMHA JJIA
IIPUMCHCHU OCHOBHBIX MAaTEMAaTHYCCKHEC

MOJIETIN TIPOLIECCOB U OOBEKTOB MPHU PEIICHUU
3a/a4 aHaluM3a M CHHTE3a PacIpelEICHHBIX
MH()OPMALIMOHHBIX ~ CHUCTEM U CHCTEM
HOJIEPKKU IPUHATHUS PEILICHNN




VK-1 Cnocoben|YK-1.1 OcymecTBiser MNOUCK|3HAeT
OCYIIIECTBISATh KPUTHICCKUI |[MHPOPMAITMOHHBIX PECypCcOB (B|- TPUHIMOBI TIOMCKA U MaTEeMAaTUYECKOU
aHaIN3 poOJIEeMHBIX|TOM uHncie B nU(PpoBOi cpene),|00padoTKU aHHBIX, MPUHIMUIIBI TeHEPAIUH
CUTyalui Ha ocHOBe|cOop M 00paboTKy MH(pOpMAINH|penpe3eHTaTUBHOM BBIOOPOYHOM
CHCTEMHOTO oAX0/a,|0 MPOOJIEMHON CUTYaITUH COBOKYITHOCTH;
BEIPA0aTHIBATh  CTPATETHIO - TEOPETHYECKHE OCHOBBI MaTEeMaTHYECKON
JIEACTBUI 00pabOTKH TaHHBIX
ymeet
- OCYIICCTBIIATH TCHEPALMIO PENPE3ECHTATUBHON
BBEIOOPKHU B COOTBETCTBUHU C 33/IaHUECM;
- 000CHOBBIBATh HEOOXOIMMBIN 00BEM BHIOOPKHU
JUISL UCCIICIOBAHUS;
- TIPOBOJIUTH CTAaTHUCTHYECKYI0 00pabOTKY
JAHHBIX TPOBOAMMOTO HCCIICIOBAHUSI.
BJIaJieeT HABBIKAMH
- MaTeMaTHYeCKUMH METOAaMH OOpabOTKU
JaHHBIX
YK-1 Cnoco6en|YK-1.2  IlpoBoauT  OIICHKY|3HAeT
OCYIIIECTBISATh KPUTHICCKUH |[MHPOPMAIIMK O  TPOOJIEMHOM|- TEOPETHYECKHE OCHOBBI TEOPUU TIPOBEPKHU
aHaIu3 OpOOJIEMHBIX [CUTyallud  Ha  COOTBETCTBHE|CTATHUCTUYECKUX THIIOTES;
CUTYyaIui Ha OCHOBe|TpeOOBaHHSIM OOBEKTUBHOCTU H|yMeeT
CHCTEMHOTO MOAX0/a,| I0CTOBEPHOCTH - (hOopMyIIMPOBATh CTATUCTUYECKUE TUIOTE3bI;
BBIPA0ATHIBATh  CTPATETHIO - OCYWECTBISITH  TPOIECAYPY  MPOBEPKHU
JIEeHCTBUI CTaTUCTHYECKUX THIIOTE3;
BJIaJieeT HABbIKAMH
- TpolenypaMd TPOBEPKH CTATUCTHYECKHX
TUIIOTE3
VK-1 Cnocoben|YK-1.3 Ocy1iecTBIseT|3HAET
OCYIIECTBISATh KPUTUYECKUH | JEKOMITO3HIIUIO mpoOJIeMHO# |- cOcOoObI JAEKOMIIO3UIIMKA CHCTEM (ammapar
aHan3 MPOOJIEMHBIX [CHTyaIK KaK CUCTEMBI 3HAKOBBIX JHarpaMM U mpodee);
CUTYyaIui Ha OCHOBE - MaTeMaTHYEeCKHE€  METOIBI  BBISBIICHUS
CHCTEMHOTO MOX0/1a, 3aKOHOMEPHOCTeH  (DYHKIMOHHPOBAHUS |
BBIpa0aThIBATh  CTPATETHIO pa3BUTHUS CUCTEM;
JIeCTBUM - MaTeMaTH4YeCKHE MOJCIHU OMNHCAHUS CUCTEM

JJIA Hux aHalJIi3a n MMPOTHO3UPOBAHUA
MOBEACHUS, CTPATCTHUCCKOT'O IIJITAaHUPOBAHUSA;

ymeer

- BBIBJITH CHCTEMOOOpa3yromue (GakTopsl,
XapakTEPU3YIOIIKE CTPOCHUE U TOBEICHUE
CHCTEMEL,

BJIaJieeT HABbIKAMH

- cmoco0amMy  BBIABICHHS  COCTABIISIOIINX
MPOOIEMHON CUTYAIlUH U CBSI3EH MEKTy HUMHU C
HCMOJIb30BAHUEM MAaTEMATHYECKOIO armapara:
0aJaHCOBBIX MOJCICH, MOJeiIeH CHCTEMHOM
JIMHAMUKH, PETPECCUOHHBIX MOJIENEH




VK-1 Crnocoben
OCYLIECTBJIATh KPUTHYECCKUI

VYK-1.4 BoisiBisier ameMeHT(bl) U
CBs13b(1), CO3/IA0IIINe

3HaeT
OCHOBHBIC MAaTEMATUYCCKUEC MOACIN AJId

aHan3 MPOOJIEMHBIX [IPOOIEMHYIO CUTYALIHIO BBISIBJICHHSI AJIEMEHTOB U CBSI3€H B cHUCTEMax,
CUTYaLui Ha OCHOBE CO3MAMIINX  MPOOJIEMHYIO  CUTyallMIO  C
CHUCTEMHOT'O MOJIX0/1a, UCIIOJIb30BaHNEM MaTEMaTHYECKOro anrmapara:
BEIPA0aTHIBATh  CTPATETHIO 0aJaHCOBBIX MOJIENEH,
NEUCTBUMN MOJIeJIeH CUCTEMHOM JUHAMHKH,
PETPECCUOHHBIX MOJICIIEH;
- MaTeMaTH4YeCKHE€ OCHOBbI HMHUTAIMOHHOTO
MOJICTTUPOBAHUS;
- OCHOBBI MaTE€MaTHYECKOTO MOJICTUPOBAHUS C
UCIOJIb30BaHNEM UMUTAIIMOHHBIX MO/JICIICH;
ymeer
- BBISIBJISITH 3JIEMEHT(bI) U CBSI3b(H), CO3/IAI0IINE
OpoOJIEeMHYIO ~ CHUTYyalMil0  C  IOMOUIbIO
MMHUTAIMOHHOTO MOJICJTUPOBAHMS;
BJIa/IeeT HABbIKAMU
- IpreMaMy UMHUTALIMOHHOTO MOJICIMPOBAHNS;
- METOJaMH MaTEeMaTUYeCKOro aHajiu3a Jjis
UHTEPIIPETAlUUA PE3yJIbTaTOB HWMHUTAIMOHHOTO
MOJICIUPOBAHUS.
YK-1 Crocoben|YK-1.5 ®opmynupyer 3amady|3Haer
OCYIIECTBISTH KPUTHUYECKUIL|(11) TUIS pa3peleHusi(- OCHOBHBIE MaTeMaTHYeCKHEe MOJENH JJIs
aHaIn3 IPOOJIEMHBIX [[IPOOJIEMHON CUTYaITUN OTIMCAHUs CUCTEM;
CUTYyaIuit Ha OCHOBE - OCHOBHBIE  MAaT€MaTH4YEeCKHE  METOJbI
CUCTEMHOTI'0 oaXxo/a, ONTUMU3AIINH,
BBIpa0aThIBATh  CTPATETHIO - OCHOBHBIE MAaTEMAaTHUECKHUE MOJIEIIH TPUHSATHUS
NEeNCTBUAN pemeHui M OJKCIEPTHOIO  OLECHUBAHMSA
CIICHapHeB Pa3BUTHS,
- MaTeMaTH4YeCKHe OCHOBBI HMUTAIIMOHHOTO
MOJIEJIMPOBAHUS CUCTEM;
yMmeer
- (opmanuzoBbIBaTH yClIOBHE 3aJaud U
dhopmynupoBaTh ed MaTeMaTUYECKYIO
MIOCTaHOBKY;

- CTPOUTH UMUTALTMOHHYIO MOJICJIb,

BJIaJleeT HABBIKAMH

- crocobamMu MareMatudeckoi (opmanuzanuu
yCIIOBUS IPEAMETHOM 3a1a4H;

- MOAXOJaMU K BBIOOPY WM TMOCTPOEHHUIO
VMUTAMOHHON MOJIETIN CUCTEMBI




VK-1 Cnoco0en|YK-1.6 OcymiecTBisieT
OCYIIECTBIATh KpUTHYECKU [uaeHTuuKanmio  3anad(u) u
aHaIN3 poOJIEMHBIX |BEIOOD crioco0a uXx (ee) pemeHus
CUTyalui Ha OCHOBE

CHUCTEMHOT'O oJIX0/a,

BEIPA0aTHIBATh  CTPATETHIO

NEUCTBUMN

3HaeT

- crocoObl UACHTU(UKAIMN MaTeMaTHYeCKOU
3a/1a4u;

- crocoObl BBIOOpAa MAaTEMaTHYECKOIO0 METOJa
peIIeHus;

ymeeT

- OCYIIECTBIISATh UJICHTU(DUKAIHIO
MaTeMaTHYeCKOW  3ajaud  JUIg  pelICHHS
NPUKIIAJHOM 3a/1a9u;

- 00OCHOBBIBaTH BBIOOP MAaTEMAaTUYECKOTO

MeTOo/1a PEIICHHs ISl TPUKIIATHOM 3a/1a4u;

BJIajieeT HABbIKAMHM
- cmoco0aMu  pemIeHUsT  MaTeMaTHYECKOU
3a7a4uu, (hopManu3yroIiel IpuKIagIHyo 3a1a4y,
C TOMOIIbIO BBIOPAHHBIX MAaTEMAaTHYECKUX
METOIOB

3. Yka3zaHue MecTa JMCUMILIHHBI (MOYJISI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl
Jannass aucuuiuimHa (Moaynb) BkiMrodueHa B biok «Jducuuminuuel, moaynu» b1.0.01 ocHoBHOIM
npodeccuoHaibHON oOpasoBarenbHol mporpammbl 09.04.02 MuHdopManMoOHHBIE CHCTEMBI M TEXHOJIOTHH H
OTHOCHUTCS K 00s3aTeJIbHON YacTH y4eOHOT0 MIIaHa.
3HaHHE Kypca MaTeMaTHKHU B paMKax IporpaMMmsbl OakaiaBpuara

Ne

i [Tocneayroiue NUCHUTIIMHB

KOI[ 1 HAMMCHOBAHUC MHAUKATOpA JOCTHKCHUA
KOMIICTCHIIMU

1 |IIpoeKTHBII MEHEIKMEHT

VK-2.1, YK-2.2, VK-2.3, VK-2.4, VK-2.5

2 |MuadopmanrioHHOE MOAETHPOBAHNE B CTPOUTEIILCTBE

TIK(IT)-1.2, TIK(IT)-1.3, TIK-4.1, TIK -4.3

paboTsl

BrinonHenue u 3ammura BLIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ

YK-1.1, VK-1.2, VK-1.3, VK-1.4, VK-15,
VYK-1.6, YK-2.1, VK-2.2, VK-2.3, VK-2.4,
YK-2.5, VK-3.1, VK-3.2, VK-3.3, VK-34,
VK-4.1, VK-4.2, VK-43, VK-44, VK-5.1,
VK-5.2, VK-5.3, VK-6.1, VK-6.2, VK-6.3,
OIIK-1.1, OIIK-1.2, OIIK- 1.3, OIIK-1.4,
OIIK-1.5, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-3.1, OIIK- 3.2, OIIK-3.3, OIIK-4.1,

OITK-4.2, OITK-4.3, OIIK-5.1, OIK-5.2, OITK-
6.1, OIK-6.2, OIIK-7.1, OIIK-7.2, OIK-8.1,
OITK-8.2, OIIK-8.3, TIK- 1.1, ITK-1.2, TIK-1.3,
TK-2.1, [IK- 2.2, [IK-2.3, TIK-3.1, TTIK-3.2, TIK-
4.1, TIK-4.2, TIK-4.3, TIK-5.1, TIK- 5.2, [IK-5.3,
TIK(ID)-1.1, TIK(I)-1.2, TIK(IT)-1.3, TIK(1T)-1.4,
TIK(1L))-1.5, TIK(11)-1.6

4 VYnpasnenue JTAHHBIMHU B
WHGOPMAIIMOHHBIX CHCTEMaX

KOpIIOpaTUBHBIX

OIIK-3.2, OIIK-5.2, I1K-2.3

4. O0beM OMCUMILIAHBI (MOAYJisI) B 3a4YeTHBIX €IMHHMLAX C YKA3aHMEM KOJHYECTBA AKaJeMHYeCKHX
YacoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy o0y4yamoumuxcsi ¢ mpemnoaasarejeM (1o BHAAM Yy4eOHBIX

3aHATHI) U HA CAMOCTOSAATEJIbHYI0 padoTy 00y4yaromuxcs




Cemectp
W3 Hux yacer Ha
Bun yueGHOI paboThI Beero MIPAKTHYECKYIO
Y qacoB 1o 1
JIFOTOBKY
KonrakTHas padota 32 32
Jlexnmonnsie 3anstus (Jlek) 16 0 16
[Ipaktuueckue 3ansarus (I1p) 16 0 16
HHuasn koHTakTHasi padoTa, B TOM YHcJIe:
KOHCYJIbTAIlUH 110 KYPCOBOH paboTe (MIPOoeKTy),
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3adeTa ¢ OIEHKOH; 3aIllUTa KypPCOBOMW pabOTHI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTALIMIO B CECCHIO
(KOHCYJIbTAIUS TEepel SK3aMECHOM U c/1avya
Yacbl HAa KOHTPOJIb 4 4
CamocrositenibHasi padota (CP) 72 72
O0masi Tpy10eMKOCTb IUCHMILIUHBI (MOAYJISA)
gacel:| 108 108
3a4eTHbIE eTHHHILI: 3 3
5. Coaep:xkaHue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPMPOBAHHOe IO pa3fejaM (TeMaM) C YKa3aHHeM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BUI0B YUeOHBIX 3aHATHI
5.1. TemaTu4eckuii MaaH JUCHUILUIAHBI (MOIYIIS)
KonTakTHas padota (110 yueOHBIM
3aHATHIM), Yac. Kon
WHIUKATOP
£ a
3| nexuum I13 JIP Bcero,
Ne Pa3nensl nUCHUIUINHEI S CP ITOCTHKCHU
5 qac. q
U W3 HUX Ha W3 HUX Ha W3 HUX Ha
MPaKTH- MPaKTH- MPaKTH- KOMIIETEHI
Bcero | yeckyro | Bcero | uyeckywoo | Bcero | uyeckyro 5051
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |l pa3men. MatemaTuueckue
MOJENIN CUCTEM
YK-1.1,
OcCHOBHEBIE ITOJIOKEHUS YK-1.2,
CHUCTEMHOTO aHanu3a YK-1.3,
L1 MaremMmaTudeckue MOI[CJ'H/i 118 S 12 25 YK-1.4,
CHCTeM YK-15,
VK-1.6,
OIIK-7.1
2. |2 pa3gen. Metoasl
ONITUMH3ALNY B YIIPABICHUA
CUCTEMaMU
YK-1.1,
YK-1.2,
MeTomasl ONTHUMU3ALNH. VK-1.3
IIpumepsl oHCKa T
2.1. | PHMEP 1] 2 2 12| 16 | VK-14,
OITHUMAaJIbHBIX PEKUMOB VK-15
(YHKLIIMOHUPOBAHUS CUCTEM L
VYK-1.6,
OIIK-7.1




VK-1.1,
VK-1.2,
NmuranmonHoe MoaenupoBaHus VK-1.3
2.2 EEEII/III\C/I(:J:I(;?{HX pg)J:(;II/IMOB ;;GI/I;TIE L2 2 16 20 YK-14,
CHCTEMBI gﬁ:ig:
OIIK-7.1
3. |3 paznen. Matemaruueckue
METO/Ibl IPUHATHS PEIICHUN
VK-1.1,
VK-1.2,
MHOroKpUTEpUAIBbHBIE METOIBI YK-1.3,
3.1. (onTumuzaruu s npuHsaTHSA| 1| 2 2 12 16 VK-1.4,
pelieHni YK-1.5,
VK-1.6,
OIIK-7.1
VK-1.1,
VK-1.2,
MaremaTtuaeckue METOJIbI YK-13,
3.2 MIPUHSTHUS PEIICHUN 1 2 3 10 15 zi-ig’
VK-1.6,
OIIK-7.1
VK-1.1,
VK-1.2,
NmuTaunroHHOE MOAEIMPOBAHUE YK-13,
3.3 JUTSL IPUHSATHUS PEIICHUN 1 2 10 12 zijg’
VYK-1.6,
OIIK-7.1
4. |4 paznen. Kontpons
VK-1.1,
VK-1.2,
VYK-1.3,
4.1. |3ayer 1 4 VK-1.4,
VK-1.5,
VK-1.6,
OIIK-7.1
5.1. JIeknun
Ne | HanmenoBanue paznena o
N HaumenoBanme u KpaTKoe coJep:kaHue JIEKIUi
/1 W TEMBI JICKIIHH
OCHOBHBIE TIOJIO)KEHHUSI CHCTEMHOTO aHAIN3a U TEOPUU MPUHATHS PEIICHUI
OCHOBHBIC ITOHATUS CHCTEMHOI'O aHAIN3a
OCHOBHBIC TTOJI0KCHHUS
[Ipumepsl cucTeM B TEXHUKE M 9KOHOMHKE
1 CHCTEMHOTO aHAM3A. I\ 1 revaTeckoe MOJEJIMPOBAHUE MTPU U3YUEHUH CUCTEM
MaremMaTudeckue o
MOJIEITH CHCTEM Bupl MaTeMaTHYeCKUX MOJIENEH CHCTEM }
Hcnonb3oBaHue TEOPUH MPUHATHS PEHIEHUN B CHCTEMHOM aHaJIN3e
banancoBele Momenu B CHUCTEeMHOM aHanuse. lIpuMeHeHue OamaHCOBOM
OCHOBHBIE TOJIOKEHUS MOJIEITN JleonThEBA
1 CUCTCMHOTO aHalIu3a. |McTopust CO30aHUs 0aJIaHCOBBIX MOJEIEN.
Maremaruveckune Tabmumia MmexxoTpaciieBoro 0agaHca U €€ CTPyKTypa.
MOZCIIH CUCTEM OcHOBHBIE OaTaHCOBELIE COOTHOILIEHUS.




TexHoMOoTHYECKAst MATPUIIA U €€ TTPOTYKTUBHOCTb.

Marpuna noyHbIX 3aTpar.

Monens JIeoHThEBA.

OcHOBHBIE THIIBI 33/1a4, PEIIaeMbIX C IIOMOIIbI0 MoAesu JIeoHTheBa.
bamancoBeie Monenu B cucteMHOM aHanm3e. [IpumeHeHue OamaHCOBOM
Mozenu JIeonTheBa [ist petieHus: MpakTUYECKUX 3a/1ay.

Hcnonbs30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH TIPU TPUMEHEHNUH B CUCTEMHOM
aHajn3e OaJaHCOBBIX MOJIEIICH

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaI13a.
MaremaTtudeckne
MOJIENIH CUCTEM

Mopenu CUCTEMHON TUHAMUKU

Hctopust co3ganust Mojiesiel CUCTEMHOM TUHAMUKH.

[TpuHIMIIBI CO3/TaHKS MOAENIEN CUCTEMHON TUHAMUKHU

OCHOBHBIE 3JIEMEHTHI MOJICIIN CHCTEMHON TUHAMHUKH.

oOpaTHbIE CBSI3U B MOJICIISIX CUCTEMHON JUHAMHUKHU

N3BecTHBIE MOAEIM CUCTEMHOW AMHAMUKU B Tpyaax dDoppecrepa: MOJEIb
MpEeANPUITHS, MOJIETb TOPOJIa, MOJIETb PAa3BUTHSI LIMBUIN3ALIAH.

Cucremsl auddepeHInaIbHbIX YPaBHEHHS IIEPBOTO MOPSIIKA ¢ HaYaIbHBIMH
YCIOBUSIMH KaK OCHOBAa MAaTEMaTHYE€CKOTO TMPEJCTaBICHUS Mojesei
CHCTEMHOH JTWHAMUKH.

[Tepexon k nuckpeTHo hopmMe MOJIEIH.
[Iporno3upoBaHue ClIEHApUEB Pa3BUTHUS
CHCTEMHOH TMHAMUKH.
CranuonapHbie(yCTaHOBUBIIHECS ) COCTOSTHUS.
JluHeliHbIE W HEJIWHEMHBIE CHUCTEMBI, JIMHEApPU3alusi B OKPECTHOCTH
CTallMOHAPHOU TOYKH.

CHUCTEMa OCHOBE Mojeneu

Bo3MokHOCTE,  HCciienoBaHHWsA  MOJCIEM CHUCTEMHOM  JUHAMHKH Ha
YCTOWYUBOCT.
Hcnonp30BaHME KOMIBIOTEPHBIX TEXHOJIOTMHA Uil  TPOTHO3UPOBAHUSA

CIICHAPHUEB PA3BUTHUS CUCTEM HA OCHOBE MOJCICH CUCTEMHON TWHAMUKH.

OCHOBHBIC TTOJI0KEHHS
CHCTCMHOI'O aHaJInu3a.
MaremMaTuueckue
MOJCIN CUCTEM

IlocTpoeHne perpeccnoHHBIX MOAENEH [UIsl aHaluu3a U IPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJIN3e

ITonsTHE perpeccun

[TocTpoeHue Mozenu perpeccCuOHHON 3aBUCUMOCTH Ha OCHOBE BHIOOPOYHBIX
JaHHBIX

[TapHast 1 MHOXECTBEHHAs pErPeECCUn

OmnpeneneHrue OLEHOK MapaMeTpPOB BBIOOPOUYHOTO YypaBHEHUs JIMHEHHOMH
MIapHOM PErpeccuy € MOMOIIBI METO/1a HAMMEHBIINX KBAJAPaTOB

Onenka kayecTBa NOCTPOEHHON MOJIENH JIMHEHHOM TapHOM perpeccuu
OneHka TECHOTHI JTMHEWHOH CBSI3U

IIpoBepka 3HAYUMOCTH YpaBHEHHs JIMHEHHOM MApHOM pErpeccud W
IapaMeTpOB YPaBHEHUS

TpeboBanus K CTaTUCTUYECKUM
COCTOSITENILHOCTb, 3()(HEKTUBHOCTB.
Teopema I'aycca-MapkoBa
[Ipeanoceuiky MeToAa HAMMEHBIINX KBAJPAaTOB

Henunelinaa perpeccus. IlpueMm IumHeapu3aluy HEIMHEWHBIX MOJEIEH
ONPEIEICHHBIX TUIIOB JJIS YIPOLIEHUS PACUETOB.

OT160p pakTOPOB B MOJIENAX MHOKECTBEHHOM JTMHEHHON perpeccun
[TocTpoeHne perpecCMOHHBIX MOJAENEH I aHajdu3a W MPOrHO3UPOBAHUS B
CUCTEMHOM aHaJIn3e

KoMmmnbroTepHbple TEXHOJOTHM JUIsl ITOCTPOCHHSI M aHAIM3a PETrPECCHOHHBIX
MOJIeIei

OICHKaM: HECMCIICHHOCTD,

MeToabI OIITUMHU3AIIHIH.
IIpumepsl moncka
ONTHUMAJIBHBIX PEKUMOB

MaremMaTHuecKkue MOJEIM  IOCTPOeHHs  KpuTepueB 3(hdeKTHBHOCTH
¢GbyHKIIMOHUpOBaHUs cucTeM. MeToasl ontuMusauuu. Ilpumepsl moucka
ONTUMAJIBHBIX PEKUMOB (DYHKIIMOHHUPOBAHUS CHCTEM.




(GyHKIMOHUPOBAHUS
CHCTEM

[Iponiecc BbIOOpa Kputepus >PGHEKTHBHOCTH B KOHTEKCTE OCHOBHOM IEIH
HCCIIEIOBAaHUS CUCTEMBI

TpebGoBanus k kputeputo 3¢ HEKTUBHOCTH

MaremaTHueckoe BblpakeHue kpurepus 3pPpekTuBHOCTH

IlocTaHOBKa M aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONTUMM3aL[MOHHBIX 3aJa4
[Ipumeps! 3a1a4 TMHENHOIO M HEIMHEMHOIO MpOrpaMMHUpOBaHUs(MMEETCS B
BUIY  ONTHMHU3aLMM):33Jaya 00  ONTUMAJbHOW  NPOMU3BOJCTBEHHOM
nporpamMMe, TpaHCIOPTHAsA 33jJaya, 33j7ada O HazHAuCHHX, 3a/ada JPOOHO
-JINHEHHOI0 IPOrpaMMHUPOBAHMS, 3ajJada YIpaBICHHsS 3alacaMu IpU
JETEPMUHUPOBAHHOM CIIPOCE.

I'padpuueckuii Meron pemieHus 3afad JIMHEHHOTO TNPOrpaMMHPOBAHUSA.
ANTOpUTM CUMIUIEKC-METO/A.
Kommnsrorepnas peanusanus
IIPOrpaMMUPOBAHHUS U

aHaJIN3 MOJTYYEHHOI'O PELIEHUS.
Metonpl pemeHue 3anad HEIMHEWHOIO NMPOrpaMMHMpPOBAHUS B CUCTEMHOM
aHaJu3e.

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJOIMM Ul IOMCKA ONTHUMAJIbHBIX
PEKUMOB DYHKIIMOHUPOBAHUS CUCTEM.

pemeHns 3aa4u JIMHEMHOTO

Nmutannonnoe
MOJIETTUPOBAHUS
MIPOIIECCOB JIJIsl TIOMCKA
ONTUMAJILHBIX PEKUMOB
paboTHI CUCTEMBI

MareMatuueckre OCHOBBI UMUTAIIMOHHOTO MOJICTTUPOBAHUS CUCTEM
CyTh UMHUTALIUOHHOTO MOJIEIMPOBAHUSI.

Merton Monte-Kapino.

Teopust O1IEHOK.

[TporpamMMHOe 0OecrieueHue IMUTAIIMOHHOTO MOICTTUPOBAHUSI.
ANTrOpUTMBI F€eHEepaluu CIIy4YalHbIX YUCEN.
['enepupoBanue ciay4yalHBIX BEJIWYHH,
pacrpeieneHus.

HaxoxaeHne ONTUMAaNBHBIX YCIOBHH (YHKITMOHHPOBAHHS CHUCTEMBI C
MIOMOIIbK0 UMUTALIHOHHOTO MOJIEIMPOBAHUSI.

Hecrannonapusie pexxuMbl paboThl UMUTAIIMOHHON MOJIENH

AHanu3 BBIXOAHBIX JaHHBIX W CpPaBHEHHUE AJbTEPHATUBHBIX BapHaHTOB
pe3yIbTaTOB UMUTAIIMOHHOW MOJIETH

AHanu3 4yBCTBUTEIbHOCTH UMUTALIMOHHON MOJIEIN

Peanuzarust IUMUTAIIMOHHOTO MOJEIMPOBAHUS C MOMOIIBI0O KOMITBIOTEPHBIX
TEXHOJIOTUI

[Ipumepsr pa3pabOTKM WMHUTALMOHHBIX MOJENEH I pEIIeHUs 3aaad
CUCTEMHOTO aHaJIN3a U MPUHATHUS PEIICHUI

Monens onpeneneHus NOTPEeOHOCTEM Tropoja B KOJIMYECTBE IOXKApHBIX
MalluH
Nmutannonnoe
IIDOIIECCOB

UMEIOIINX 3aJaHHbIi 3aKOH

MOACIIMPOBAHUEC TCXHOJOIMYCCKUX W  TPAHCIIOPTHBIX

MHorokpuTepuaibHbIe
METO/]Ibl ONTUMH3ALUN
JUTSL IPUHATHS pEeIIeHHUH

MHoOrokpuTepuagbHble METOAbI ONTUMHU3ALUY JJI IPUHATHS PELICHUI
ITocTanoBKa 3a1a4¥ MHOIOKPUTEPHUAIILHON ONITUMU3ALIUN.
[Ipumepsl 3amad  CHUCTEMHOTO  aHalIW3a, MPUBOJALNIME K
MHOTOKPUTEPUAIILHON ONITUMHU3ALIAH.

MeTtoasl MHOTOKPHUTEPUATBHON ONTUMH3ALUH.

IIpuMeHeHrEe MHOTOKPUTEPUAIBHBIX METOAOB ONTUMHU3ALUU I IPUHATHUS
peleHuit

Hcnons30BaHre KOMIIBIOTEPHBIX TEXHOJOTHH U peanu3alid METOOB
MHOTOKPUTEPHAIILHON ONITUMHU3aLAN

3a7a4am

Marematnueckue
METO/Ibl TPUHATHUS
peneHuit

MatemaTtuuecknue METObl IPUHSATHSI pEIICHNN

OO6mas xapakTepuCTHKa MAaTEMAaTHYECKUX METO/I0B IIPUHATHUS PELIeHUI
OKcnepTHBIE METOIBI U X IPUMEHEHHE TP IPUHATHH PELICHUN
MaremaTnueckoe OOOCHOBAaHHE COIJIACOBAHHOCTH MHEHUH HKCIEpPTOB,
IIPOBEPKA CTATUCTUYECKUX TUIIOTE3 JUIsl IPOBEPKH 3HAYUMOCTH




Kod(urmenTa paHrOBON KOPPEISAIUN

Metox aHanu3a uepapxui-o0IacTh MPUMEHEHHSI B CHCTEMHOM aHAJIM3e MPU
OPUHIATUM  pElIeHH,  omucaHue  oOmlero  ajaroputMa,  OIEHKa
COIIACOBAaHHOCTH ITIOCTPOCHHOMN MEpapXUH.

OneHka crieHapueB pa3BUTUSI CUCTEMBI IIPU IPUHATUN PEIICHUN C TOMOIIIBIO
JIepeBa pelICHUI

KomnpioTepHble TEXHOJOTHH JI peanu3alid MaTeMaTUYeCKUX METOJI0B
IIPUHATUS PELICHUMN.

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanmne pasaciia

Ne .
/n | ¥ TEMBI MPAKTHHECKIX HaunmenoBanue u coaepkaHue NPpakTUYECKUX 3aHATUN
3aHATUH
MaremaTiueckue MeToAbl 00pabOTKM JaHHBIX, MPOBEPKA CTATHCTUYECKUX
TUIIOTE3
[IpuMeHeHHEe METOJOB MAaTEMaTHYECKOW CTaTUCTHKH s oOpaboTka
pe3yJIbTaTOB SKCIIEPUMEHTA UK HAOIIOCHUIA
OcHOBHBbIE TIOJIOKEHUS .
Hcronp30BaHue KOMIIBIOTEPHBIX TEXHOJIOTHH ISt 00pabOTKH JaHHBIX.
CUCTEMHOT'O aHaJIMN3a. .
1 [TocTpoeHue sMIUpPUYECKON PYHKIIMH pacipeiesieHusI.
Maremarnueckue o
['paduk smnupuyueckoil pyHKINU pacrpeaeeHusl.
MOJEJIA CUCTEM
Omnpenenenne YUCIOBBIX XapaKTEPUCTUK BBIOOPKU
IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O 33JaHHOM BHJIE PACTIPEIEICHUS.
JlucriepCHOHHBINA aHATU3.
PemieHne npakTuyeckux 3aaad.
banancoBas Mmozenb JIeoHThEBA U €€ TPUMEHEHNE B CHCTEMHOM aHAIN3e
AHann3 TabIuIEl MEKOTPACIEBOro Oananca
Ocuosusle nonoxenus: [[loctpoenne Monenu JleoHThbeBa Ha  OCHOBE  3aJaHHOM  TaOIMIIBI
1 CHCTEMHOIO aHalln3a. |MeXOTpacieBoro OaisaHca
Maremarnueckue Onenka NpogyKTUBHOCTH TEXHOJIOTMYECKOW MaTPULIbI
MOJEJIA CUCTEM Pemrenne THIIOBBIX 337124 CTPATETMYECKOTO INIAHUPOBAHUS
Hcnonp30BaHNE KOMIIBIOTEPHBIX TEXHOJOTHMH IIPU  PELIEHUH  3a]ad
CHCTEMHOTO aHaJu3a ¢ IpUMEHEeHneM OaaHcoBOM Mojienu JIeoHTheBa
[TocTpoenune u aHan3 MOAEIEH CHCTEMHOM TMHAMUKU
[TocTpoenune u aHaIM3 MOJENEN CUCTEMHON JUHAMHUKH
Hcnonp3oBaHne Merona Oiiepa INpU pean3allMd MOJENEH CHCTEMHOMR
OCHOBHBIE TIOJIOKEHUS |TUHAMHKH
1 cucTteMHOro aHanu3a. |([IoMck cTanvOHapHBIX COCTOSHUI
Maremarnueckue IlocTpoeHne cLeHapueB pa3BUTHSA HCCIEAYEMBIX CHCTEM C IIOMOIIBIO
MOJEIIA CUCTEM MOJIeJIE¥ CHCTEMHOW TUHAMUKHU
IIpuMeHeHne Mozenell CUCTEMHON NTWHAMMKHU I PEIICHHE MPAaKTHYECKUX
3aJa4 B CBOEW MNpeaAMETHOH O00JacTH MCIOJIb30BAaHUEM KOMITBIOTEPHBIX
TEXHOJIOTH.
ITocTpoeHne perpeCCHOHHBIX MOJENEH I aHalIW3a M MPOTHO3MPOBAHUS B
CHUCTEMHOM aHajIu3e
ITocTpoenne mMonenu mapHoOil JUHEMHOHM PErpeccHH, IIPOBEPKa 3HAUYUMOCTH
OcCHOBHBIE TIOJIOKEHUS P p perp » TIPOBEP
YPaBHEHHUS U IapaMeTPOB yPaBHEHUS
CHUCTEMHOTO aHaJIMN3a.
1 IIpoBepka ocHOBHBIX npennoceuiok MHK
Maremaruueckue .
Hcrnonb3oBaHKe MOCTPOCHHON MOJEIN I aHAJIN3a CUCTEMBI.
MOJIEIIA CHCTEM o N
ITocTpoeHne HEMMHENHBIX MOJEEH.
Br16op myuieit Mmoseny.
[IporHo3upoBaHue Ha OCHOBE BEIOpaHHOW MOJIEIH.
MareMaTHuecKkue MOJeNu MOCTPOeHUs KpUTepreB 3(h(PEeKTUBHOCTH CHUCTEM.
Metonpr ONTUMU3AIIH. |Mertonpl  omrummsammy. IIpuMepbl MOHMCKA ONTHMATBHBIX  PEXIMOB
2 IIpumepsl noucka

ONTHUMAJIBHBIX PEKUMOB

(YHKIIMOHUPOBAHUS CHCTEM.




[TocTpoeHne MaTeMaTHYECKUX MOJENEH IS OINpPEAETICHUS ONTHMAIbHBIX
PEKUMOB PabOTHI CUCTEM

(GyHKUMOHMPOBAHUS Hcnonp30BaHnEe KOMIBIOTEPHBIX TEXHOJIOTMM [UIA ITOMCKA ONTHUMAaJIbHBIX
cheTeM PEKUMOB (DYHKIIMOHHPOBAHUSL CHCTEM IPH PEIICHUHM MPAKTUYECKUX 3a/1ad
CHUCTEMHOI'0 aHaJIN3a.
[TprMeprl IMUTAMOHHOTO MOJEIUPOBAHMUS
HNMuTanmoHHoe Peanmu3anuss npumMepoB MMHUTALMOHHOIO MOJAEIUPOBAHUSA C  IOMOIIBIO
MOJIETIUPOBaHUs IPOrpaMMHOr0 oOecrieueHust
3 | mporueccos ms moucka |Pemenue NpakTHMYECKMX 3a4a4 CUCTEMHOIO aHaiM3a C INPUMEHEHUEM
ONTUMAIIbHBIX PEKUMOB [MMUTALIMOHHBIX ~ MoJened.  HaxoxiaeHwe — ONTUMAJBHBIX — YCIOBUM
paboThI CUCTEMBI (YHKIIMOHUPOBAHUS CUCTEMBI C TOMOIIBbIO UMUTALMOHHOTO MOJCITNPOBAHHMSL.
MHOroKpuTepraIbHble METObI ONITUMM3ALUU I IPUHSITHUS PEILIECHUN
Mmuorokpurepuanbubie |lIpakTHYecKoe NPUMEHEHHE METOJ0B MHOIOKPUTEPUAIbHBIE ONTHMU3ALUH
4 | MeTombl ONTUMH3AIIUK |IJIs IPUHATHS PEIICHHUN.
VISl IPUHATHS penienuii |Pelenre  3a1a4 NpUHATUA PEUIEHUM C IOMOLIBIO MHOTOKPUTEPHANLHBIX
METO/I0B ONITUMH3ALUU C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUI
Maremarnueckre METOIbI IPUHSTHS PEILEHUN
Marematuueckue .
Pemenne nmpakTudeckux 3ajad Ha MPUHATHE PELIEHUN C HCIOIb30BaHHEM
5 METO/]Ibl IPUHATHS o
. MaTE€MaTU4eCKUX  METOJOB  IPUHATUSA  PEIIEHUH C  NPUMEHEHHE
PCLICHIH KOMIIBIOTEPHBIX TEXHOJIOTUH.
MMuTaniMoOHHOE MOAEINPOBAHUE IS IPUHATHS PELICHUN
[lpakTuyeckas peanm3amus OCOOCHHOCTEH  MPHHATUS  pEIICHUH B
JUHAMHYECKH  CJIOKHOM  cpefe ¢ INPUMEHEHHUEM HMHUTAMOHHOIO
MOJEIINPOBAHUE
HNMuTtanuonnoe Penenne nmpakTu4eckux 3aJa4 CUCTEMHOIO aHAJIN3a!
6 MOJICIMPOBAHUE U1l  |IPUHATHE PEIICHWM Ha OCHOBE HMMMTAlMOHHOIO  MOJEIMPOBAHUSA
MPUHATUSA PELIEHU  [paclpoCTpaHEeHUs] HMHHOBALIUI:
IIPUHATHE PEHICHMHM Ha OCHOBE MMUTALMOHHOTO  MOJCIMPOBAHUSA
pacIpoCTpaHEHUs 3arpsA3HEHUN;
INPUHATHE PEHIEHMHM Ha OCHOBE HMMUTALMOHHOTO  MOJEIHPOBAHUSA

HGMOFpa(queCKHX MMpoHeCCoOB.

5.3. CamocrosTenpHas paboTta o

OyJaromuxcs

Ne | HaumeHnoBaHue paszaena .
ConeprxaHue caMOCTOSATEILHOM paboThI
/T | AUCUUIUIIMHBI U TEMBI
OCHOBHBIE MOJIO)KEHUSI CUCTEMHOTO aHAJIM3a U TEOPUU MPHUHITHUS PEIICHUN,
MaTeMaTUYeCKUe MeETOJbl 0O0pabOTKM JaHHBIX, MPOBEPKA CTATUCTHUYECKHUX
TUIIOTE3
W3yueHne OCHOBHBIX IOJIOKEHUS CHCTEMHOIO aHAIW3a U TEOPUU NPUHATHUSA
OCHOBHBIE TIOJIOKEHUS .
peLIeHui,
CHUCTEMHOTO aHaJIMN3a. .
1 CaMOCTOSTENIBHOE PEIICHUE MPAKTUYECKUX 3aJaHuM,
Maremarnueckue .
MOJIENTH CHCTEM CBSI3aHHBIE C MATEMAaTUYECKUMHU METOJaMH 00paOOTKH TaHHBIX U TIPOBEPKOA
CTaTUCTUYECKHUX TMIIOTE3, UCIOJIb30BAHNE KOMIIBIOTEPHBIX TEXHOJIOTHH JJIs
peLIeHUs 3a1aHU M.
W3yuennii NpUMEHEHUH KJIACTEPHOIO aHalIW3a i  MHOTOMEPHOU
TPYNIUPOBKH.
bamaHcoBbIE MOJIENTN B CUCTEMHOM aHAJIN3e
OcHoBHbIe noNokeHus |M3yueHune npumeHeHs 0aTaHCOBBIX MOJIETIC B CHCTEMHOM aHAN3e
1 cucTeMHOro aHanu3a. |CamMOCTOSATENbHOE BBINOJHEHNE IPAaKTUYECKUX 3aJaHUA C IPUMEHEHUEM

Marematuyeckue
MOJEIU CUCTEM

KOMIIBIOTEPHBIX TEXHOJIOTHM.
N3ydeHne OCHOBHBIX MPUHIMIOB IMOCTPOEHUS MOJEIN PACIIUPSIOIEHCS
SkoHOMHKH Helimana




OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICIIH CHCTEM

Monenu cucTeMHON TUHAMUKA B CHCTEMHOM aHAJIN3€

N3yuenue TeopeTnuueckoro Marepuana

CamocTosiTeIbHOE BBIMOJHEHNUE MPAKTUYECKUX 3aJlaHUi C TPUMEHEHHUEM
KOMITbIOTEPHBIX TEXHOJIOTUI

N3yuenne mnpuMeHEHUsT MoJeJeH CHCTEMHOTO aHajlu3a B Pa3IMYHBIX
00J1aCcTSIX 3HAHMIA.

Mopenu cuCTeMHON JUHAMUKH TP ONTUCAHUU (DU3UIECKUX TIPOIIECCOB.
Mopnenu CHCTEMHOW IWHAMUKA B SKOHOMHKE H JeMorpaguu, MOICIb
CamyaiibcoHa- XHKca.

Bo3moxkHOCTH MaTeMaTUYECKUX MAKETOB W OHJIAWH Cpej ISl TOCTPOCHUS U
aHaJIWu3a MOJICJIEH CUCTEMHOMN JIMHAMHUKH.

OCHOBHBIE ITOJIOKCHUS
CHCTCMHOI'O aHaJIn3a.
Marematudeckue
MOJCIN CUCTEM

[TocTpoenne perpecCHOHHBIX MOJAENEH JUIsl aHanu3a U MPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJlu3e, IPOrHO3MPOBAHKME Ha OCHOBE BPEMECHHBIX PSI0B
N3ydeHne TeopeTHdeckoro MaTepuaina

CaMOCTOSATEIbHOE BBIIMOJIHEHHE IPAKTHYCCKUX 3aJaHMi ¢ HPUMEHECHHEM
KOMITBIOTEPHBIX TEXHOJIOTUH

W3yueHne nporHo3upoBaHusi HA OCHOBE BPEMEHHBIX PSIJIOB ITyTEM BbIJICJIICHUS
KOMITOHCHTOB BPEMEHHOTO psijia U CHHTE3a MOJICIIA YPOBHSI BDEMEHHOTO Psijia
IToctpoenne monenu Kob66a-/{yrnaca.

MeToabI OIITHMU3ALINH.
[Ipumepsnl moncka
ONTUMAJIBHBIX PEKUMOB

MareMaTHuecKiue MOAETH TOCTPOCHUSI KpUTepueB 3(h(PEeKTUBHOCTH CHUCTEM.
Meroasl  ontumm3anuu. [IpuMepbl TOMCKa ONTHMAIBHBIX —PEKUMOB
(GYHKIIMOHUPOBAHUS CHCTEM.

M3yyeHne OCHOBHBIX THIIOB 3a/a4 ONTUMH3ALMUH, HCHOIb3YEMbIX IS
MOJTyYSHHSI ONITUMAIIBHBIX PEKUMOB (DYHKIIMOHUPOBAHHS CUCTEM.

(GYHKIIMOHUPOBAHUS N
Beinonnenune  3agaHuil Uil [OJNYYEHUsT  ONTHUMAIbHBIX  PEXKUMOB
CUCTEM
(YHKITMOHHPOBAHMS ~ CHCTEM C  HCIOJb30BAaHHUEM  KOMITHIOTEPHBIX
TEXHOJIOTHH.
NmMuTanimoHHOE MOIETMPOBAHUE CUCTEM
HNmurtammmonnoe
N3yuenne TeopeTuuecKux OCHOB UMHUTAIIMOHHOTO MOJIETTUPOBAHUS CUCTEM
MOJICIIUPOBAHUS

mponeccoB IJIsd MMOUCKaA
OINITUMAJIBHBIX PEKUMOB
pa6OTLI CUCTCMBI

BeinonHenue 3agaHuil Mo peann3alMd MMHTAlMOHHOIO MOJAEIMPOBAHUA C
MIOMOUIBI0 MPOrPaMMHOTO  00ECHEeYEHHUs, HaXOXKIEHHE ONTHUMAaJIbHbIX
yciaoBUH (YHKIMOHMPOBAHUS CHCTEMBl C IOMOUIbI0 HMMUTAI[MOHHOTO
MO/JIEJINPOBAHUSL.

MHorokpurepuragbHble
METObI ONITUMU3ALIUI
JUISL IPUHATHUS PEILICHAN

MHOFOKpI/ITCpI/IaJ'IBHI)IG MCTOJbI OIITUMU3AIUN IJId TPUHATHUA peHICHI/Iﬁ
I/IsyquHe TECOPECTUICCKOTO MaTepurajia o MMPUMCHCHHUTIO
MHOT'OKPUTCPUATIBHBIX METOJOB OITUMH3ALUHA IOJId MPUHATHUA pemeHHﬁ,
CaMOCTOATCIIbBHOC BBIIIOJTHCHHUC 3aL[aHHI>i 1o MMPUMCHCHHUIO
MHOT'OKPUTCPUATIBHBIX  MCTOAOB  IMPUHATHUA peHICHI/Iﬁ A pCUHICHUA
MPaKTUYCCKUX 3aaad CHUCTCMHOTI'O aHalIn3a C HCIIOJIb30BAHUEM
KOMITBIOTCPHBIX TEXHOJIOTHI.

MareMaTuuecKkue MCTOABI NPUHATUA pCI_HCHI/Iﬁ
I/IsyquHe TCOPECTUUCCKOTO MaTcpuajia Mmoo IMPUMEHCHUIO MAaTEMaTHYCCKUX

Marematnueckue o
METOJIOB IPUHATHUS PELLICHUI.
METOJIbI TPUHATHS
N CamocrosiTenpHas paboTa o KOMIIBIOTEPHOMY PEIICHHIO 3a/1a4 Ha TIPUHSITHE
eIeHN I o
p pelIeHnii ¢ HCIOJIb30BAHUEM MATEMATUYECKUX METOA0B IPUHATHUS
penieHui.
NMuTanmoHHOE MOJIETMPOBAHUE JJISI TPUHSATHS PEIICHUN
N3ydyeHne TeopeTHUecKOro mMarepuaia 00 MCIOIb30BaHUM MMHUTAIIMOHHOTO
HNmurtanmonnoe

MOJIJINPOBAHUE IS
HOPUHATHS pEIIeHUH

MOACIIMPOBAHUS JJIS IPUHATHA peIHeHI/Iﬁ.
CaMocTrosTenbHas pa60Ta 110 BBIIIOJIHCHHUIO 38.):{3.HHI>'I, CBA3aHHLIX C PCIICHUC
3aaa4 110 IMPUHATUIO peH_IeHI/Iﬁ C IPUMCHCHUEM KOMITBIOTCPHBIX TEXHOJIOTHiA.




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

B 06bem camocTosITenbHOM paboThI IO TUCHUILIMHE BKIIIOYAETCS CeAyIoLIee:

- U3yYEHHUE TEOPETHUYECKUX BOIIPOCOB 110 BCEM TeMaM JUCLUIUIMHBL

- IOArOTOBKA K IPAKTUYECKUM 3aHATHUSM;

- IOJITOTOBKA JIOKJIAI0B M COOOILICHHIA;

- IOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYAECHTOB;

- IOArOTOBKA K 3a4eTy.

3a0roM yCreuHoro 0CBOGHUS 3TOM JUCIHUILTUHBI SIBISIETCA 0053aTeIbHOE MOCEIICHNE JIEKIIMOHHBIX U
NPAaKTUYECKUX 3aHATHH, TaK KakK IMPOIYCK OAHOro (TeM Oojee, HECKOJIbKUX) 3aHATUH MOXKET OCIOXKHHTH
OCBOCHME pa3zienoB Kypca. Ha mpakTuueckux 3aHATUSAX MaTepUall, U3J10’KEHHBIN HA JEKUUX, 3aKPEIUIeTCs IPU
IIOJATOTOBKE JIOKJIAJI0B U COOOLICHMM, TPE3EHTAIMM, a TAKKE B paMKaX BBIIIOJHEHHUS MPAaKTUYECKUX 3aJaHUil,
pellleHrs KeCcOB M TECTOB, peaju3allid TPYNIOBBIX TPEHUHIOB, MPOOJIEMHBIX JUCKYCCHH M Ipyrux (opm,
npeaycMorpeHHsix PITI.

[Tpuctynas K U3y4E€HUIO TUCHUIUIMHBI, HEOOXOAUMO B MEPBYIO OYEpEIb O3HAKOMUTHCS COJIEPIKaHUEM
PIIJI, a Taxke METOAUYECKMMHU YKA3aHHUSIMHU IO OPraHHU3allMd CaMOCTOSTEIbHON pabOThl M MOATOTOBKH K
MPAKTUYECKUM 3aHSTHUSIM.

[Tpy moOAroTOBKE K HMPAKTHUYECKUM 3aHATUSIM U B paMKaX CaMOCTOSTEIbHOW padOThl MO HU3YyYEHHUIO
JUCHUILTAHBI 00y4aromuMcsi HE00XO0UMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHUM MaTepHal U JONOJHUTH €ro C y4eToM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPATypPhI;

IpU  CaMOCTOSTEIbHOM  H3YYEHUHU TEOPETHUYECKOM TEeMbl  CleJaTh  KOHCIEKT, HUCHOJIb3Ys
pekomenioBanHbie B PI1J] ncrounukuy;

MOJTOTOBUTHCS K IPOBEPOYHON paboTe, MPEeTyCMOTPEHHOI B KOHTPOJIbHBIX TOUKAX;

IIOATOTOBUTHCS K IPOMEKYTOYHON aTTECTALUU.

7. OueHoYHbIe MATEPUAJIbI /JJsl NMPOBEdEeHUs] TEKYILIero KOHTPOJIs yCIeBaeMOCTH U TMPOMEKYTOUYHOM
arrecTauvy 00y4armMXCcs M0 JMCUMILINHE (MOLYJII0)
7.1. IlepedyeHb KOMIETEHIINH ¢ yKa3aHUEM ATaIoOB X (POPMUPOBAHHUSI B IPOIIECCE OCBOCHUS TUCITUTINHBI

Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL Kon n HanmeHoBanne nHaukaropa | Bupg oneHoyHoro
n/m (Momyms) KOHTPOJINPYEMOW KOMIIETEHIIUN cpelcTBa
1 OcHoBHBIC TONOKeHHS cucteMHoro ananmmsa.| YK-1.1, YK-1.2, YK-1.3, VK- 1.4, Tect
MaremaTH4eCKHEe MOJCIH CHCTEM VK-1.5, YK-1.6, OIIK- 7.1 ©
2 [ommmtamsran perios gymamomponas| YLD VL2 VICL VI- 14, |
© PEAHMOB DYHIHHONHPO VK-1.5, VK-1.6, OTIK- 7.1 ©
CUCTEM
; NMuTalMOHHOE MOJIETUPOBaHUS HpOLIe6(:COB VK-1.1, VK-1.2, VK-1.3, VK- 1.4,
JUISl TIOUCKA ONTUMAJIBHBIX PEXUMOB PAOOTHI VK-1.5, VK-1.6, OIK- 7.1 TeCT
CHUCTEMBI
4 MHuorokpurepuanbubie MeToabl ontumuzanuu| YK-1.1, YK-1.2, YK-1.3, VK- 1.4, et
JUISL IPUHATHUS pELICHUN YK-1.5, YK-1.6, OIIK- 7.1
5 |MareMaTHuecKue METOIBI IPUHATHS PELICHU I VK-L.1, ¥K-1.2, YK-1.3, VK- 1.4, TeCT
ARED P VK-1.5, YK-1.6, OIIK- 7.1
6 HNmuranmonnoe MOJCIINPOBaHUE | YK-1.1, VK-1.2, YK-1.3, VK- 1.4, TecT
MIPUHATHUS PELICHUI YK-1.5, YK-1.6, OIIK- 7.1
7 |3 VYK-1.1, YK-1.2, YK-1.3, VK- 1.4,
aet VK-1.5, VK-1.6,01K-7.1  |""




7.2. TunoBbie KOHTPOJIBHBIE 3aJaHHSI U MHBIE MAaTEPUAIBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOMMBIE
JUIS OLICHKHU 3HAHUI, YMEHHI U HaBBIKOB U (MJIN) OIBITa MPO(ecCHOHATBHOM NeSTEIbHOCTH, XapaKTePU3YIOIINUX
sTanbl POPMUPOBAHUS KOMITETEHITUH B MPOIIECCE OCBOCHUS JUCIUILTAHBI

st mpoBepkr chOpMHUPOBAHHOCTH MHIMKaTOpa nocTkeHus komnereHuu YK-1.1, YK-1.2, VK- 1.3,
YK-1.4, YK-1.5, YK-1.6, OIIK-7.1

TunoBble KOHTPOJIbHBIE 3a/IaHUS

3anaua 1

Haiitn pansble ans 3ajaddl MO CBOEH MpeIMETHOM 00JacTH, OCYIIECTBUTH HUX CUCTEMATUYECKYIO
00paboTKY, BBIIMOJIHUTH IPOTHO3 HA OCHOBE MOCTPOCHHOM MaTEeMaTHIECKOW MOJIeNN

3amaua 2

CdopmynupoBaTh MaTeMaTHYECKyIHO  3a/Jady ONTHMHU3AIMH IS TOBBIMICHUS 3(PPeKTUBHOCTH
TEXHOJIOTHYECKOI0 Ipolecca B cBoel npeaMeTHon obnacTu. PemuTs 3a1a4y onTuMU3alui,

CAeNaTh BBIBOABI 00 ONTHUMAILHOM pEXHUME (QYHKIMOHUPOBAHUS CHCTEMBI. VCmonb30BaTh
KOMITBIOTEPHBIE TEXHOJIOTHH.

Tect
1. COBOKYMHOCTh B3aUMOCBSI3aHHBIX 3JIEMEHTOB, 00pa3yIOLIUX LEJIOCTHOCTD UIH €IUHCTBO
a. MOJieNb
0. opranmu3anus
B. CHCTEMa
T. COCTOSIHUE
2. lnHaMHYEeCKOe H3MEHEHHUE CUCTEMBI BO BPEMCHH
a. QyHKIHS
0. mporpecc
B. IIPOIIECC
r. (hakTop
3. HecBoIMMOCTH CBOMCTB CUCTEMBI K CyMM€ CBOICTB €€ KOMIIOHEHTOB
a. HBEHTYAJIbHOCTh
0. SMEPIKEHTHOCTh
B. QHTPOIHS
T. 9KCTPaMOSAIHsI
4. Tlporecc HEMPEPHIBHOTO PA3BUTHS CUCTEM BO BPEMCHH
a. TMajeKTuKa
0. mporpecc
B. IMHAMUKa
I. QyHKIMOHUpPOBaHUE

5. CnocoOHOCTh CHCTEMBI 3aMMCTBOBAaTh HEOOXOJHMMBIE pecypchl U3 BHEIIHEH cpenbl |
MIPOTHUBOICHCTBOBATEH TCHICHITUH Pa3pyIICHUS

a. ajanTarus

0. HeraTuBHas SHTPOIUS

B. TOMEO0CTa3

T. SMEP/DKEHTHOCTh

6. lleneHanpaBneHHBIH UTEPAIIMOHHBIM MPOIECC TOMYYEHUS CEPHUH CUCTEMHBIX d(PQPEKTOB C LENbIO
ONTHMHU3AIMH TTPUKIJTATHON IIETM B paMKaXx 3a/IaHHbIX OTPaHHYCHUI

a. CUCTEMHBIN dPPeKT

0. CTpYKTypHasi ONITUMH3AIUS

B. DQHTPOIIHSA

T. TIporpecc

7. Cuctema MOXET JOCTHUTHYTh TpeOyeMOro KOHEYHOTO COCTOSIHHUS, HE 3aBHUCSINETO0 OT BPEMEHU U
OTIPEICIIAEMOT0 HCKITIOUUTEIIBHO COOCTBEHHBIMU XapaKTEPUCTUKAMU CHCTEMbI NPH Pa3IHYHBIX HadaIbHBIX
YCIOBUSIX U PA3IMYHBIMU MTyTIMHU

a. DKBU(PUHATHHOCTH

0. SMEPIKEHTHOCTh

B. QHTPOITHS

T. SBOJIIOIHS



8. Meronmonorusi pemieHuss mMpobdIeM, OCHOBAHHAS HA CTPYKTYPU3AlMH CHCTEM U KOJIMYECTBEHHOM
CpPaBHEHUU albTEpHATHB

a. CUCTEMHBIN aHaIu3

0. MOJIeTMPOBaHKE

B. IPOTHO3HPOBAHKE

r. Perpocniekuus

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

a. DJIEMEHT

0. pe3yabTaT

B. IIpolLIecC

T. IOKa3aTeib

MHOkecTBO 0OBEKTOB BHE JAHHOTO 3JIEMEHTA (CHCTEMBI), KOTOPHIC OKA3bIBAIOT BIUSHUE HA DJIIEMEHT
(cucreMy) U caMH HaXOJATCS O] BO3JICHCTBHEM 3TOTO 3JI€MEHTa (CHCTEMBI)

.a. TUIoTe3a

6. mpobyiema

B. AJIbTEPHATHUBA

r. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYITHOCTB CITy9aliHO OTOOpaHHBIX 00OBEKTOB HA3BIBACTCS:

a) reHepajibHOW COBOKYITHOCTHIO; 0) BHIOOPOUYHON COBOKYMHOCTBHIO; B) MPOCTOM COBOKYITHOCTBHIO; T)
MMOBTOPHOU COBOKYITHOCTBIO;]1) OECIIOBTOPHOM COBOKYITHOCTBIO.

2. Bce MbIciuMBbIe 00BEKTHI HEKOTOPOT'O UCTOYHUKA HaOII0IeHUi

Ha3bIBAIOTCS:

a) TeHepallbHOM COBOKYITHOCTHIO; 0) CIy4ailHBIM KOJUIEKTHBOM; B) COBOKYIHOCTHIO OOBEKTOB; T)
MHOXECTBOM OOBEKTOB.

3. Ecnn xaxaplii 0ObEKT IreHepalbHOW COBOKYITHOCTH HMMEET OJMHAKOBYIO BEPOSTHOCThH IONAacTh B
BBIOOPKY, TO BBIOOpPKA Ha3bIBACTCSI:

a) MpOCTOH; 0) MOBTOPHOIL; B) OECIIOBTOPHOIA; I') pelpe3eHTaTUBHOM; /1) TeHepaIbHOM.

4. Beibopka — 3T0:

a) OrpaHUYEHHOE YHUCIIO BBIOPAHHBIX CIy4yalHbIM 00pa3oM 3JEMEHTOB; 0) OrpaHHYEHHOE YHUCIIO
3JIEMEHTOB, BRIOPAaHHBIX HECITy4aiHO;B) OOJIbIIIAs COBOKYITHOCTh 3JIEMEHTOB, JJISI KOTOPOU OIEHUBAIOTCSA

XapaKTePUCTHUKHU.

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

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

6. BoiOopka, mpu KOTOpoW OTOOpaHHBI OOBEKT BO3BPAILIAETCS B T'€HEPAIbHYIO COBOKYITHOCTb,
Ha3bIBAETCS:

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

7. B smmke conepxkutcs 100 kpacHbix, 300 3enenbix, 200 cunux u 200 Genbix mapoB. M3 smmka
Haymady u3BiekaroT 150 mapoB. O0beM BEIOOPKH COCTABJISET ... IAPOB.

a) 150; 6) 100; B) 200; T) 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 3HAUEHHE MTPU3HAKA:

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

10. KomuyectBo HaONIOJACHMIA, TOMABIIMX B 33JaHHBIA WHTEpBaJl HMHTEPBAIBHON TaONHIIbI,

Ha3bIBACTCS:

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

Kunrou
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OCTAJILHLBIC TCCTHI HA CaﬁTe AUCIHUITIIINHBI

7.3. Cucrema OLIEHUBAHHS PE3yJbTaTOB OOYYEHHUS MO JUCIHIUIMHE (MOIYJIO) MPU MPOBEACHUU TEKYIIETO

KOHTPOJIA YCIIEBACMOCTH

OreHKa «OTIIMYHOY»
(3auTeHo)

3HAHUSA:
- CUCTeMaTH3UPOBAaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCIUILIMHBL, @ TAKXKE 10 OCHOBHBIM BOIIPOCAM, BBIXOJSIINM 32 MPeAeIbl yueOHON
IPOTPaMMBlI;

- TOUHOE HCII0JIb30BaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKU IPaMOTHOE U
JIOTHYECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

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

YMEHHUS:

- YMEET OPHUEHTUPOBATHCS B TEOPHUSIX, KOHIETIUAX U HAIIPABICHUSAX AUCUUTUINHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIONb3Ys HAYYHbIE IOCTHXKEHUS APYTUX
JTVCIUTUTAH

HABBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboYeil mporpaMme
KOMIICTECHIUII;

- BJIaJICeT HAaBBIKAMH CAMOCTOSITEIILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI
HECTaH/IapTHBIC CUTYAIlUH;

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

- 0e3ynpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOUM TUCITUTUIMHEI, YMCHHE €T0

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

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00paTOPHBIX 3aHATUAX, AaKTUBHO yJacTBYET B
TPYIIIOBBIX 00CYKICHUSX, BEICOKUH YPOBEHD KYJIBTYpPhI UCTIOJTHEHUS 3a/TaHUH

OreHKa «X0poIIo»
(3auTeHO)

3HAHUS:
- IOCTaTOYHO IOJIHBIE ¥ CUCTEMAaTHU3NPOBAHHBIE 3HAHUS 110 JIUCITUTIINHE;

- YCBOE€HHE OCHOBHOH U JIOMIOJHUTEIBHOM JIUTEPATYphl, PEKOMEHI0BaHHOM paboueit
POrpaMMOil 1O AUCHHUILUIMHE (MOYIIIO)

YMEHUS:

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

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, THHTBUCTHYECKHU U JIOTHYECKH MTPABHILHO
u3jaraeT OTBEThI Ha BOIIPOCHI, YMEET JAejaTh 000CHOBaHHbIE BHIBOIBI;

- BJIaJIe€T MHCTPYMEHTApHEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HAyYHBIX U MPOQPeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOsATENIbHAs paboTa Ha MPAKTUUYECKUX 3aHATHUSAX, YIACTHE B IPYNIIOBBIX
00CYX/IEHUSX, BRICOKUI YPOBEHb KYIIbTYPBI UCTIOJTHEHUS 3a/IaHUI;

- CpPeJIHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHITN;

- 6e3 3aTpyIHEHUI BBHIOUPACT CTAaHIAPTHYIO METOIUKY BBINIOJIHEHUS 3a/1aHU;

- 000CHOBBIBAET XOJI PEIICHUS 33134 0e3 3aTpyIHEHUH




OrneHKa 3HAHUA:

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

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

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIIUCTUICCKOC U JIOTUYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIENIaTh BHIBOJIbI 0€3 CYIIeCTBEHHBIX

9111 ()

YMEHHSL:

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

- BIIaJICET UHCTPYMEHTapreM y4eOHON AUCHIUIUIMHBI, YMEHUE €T0 HCIOIb30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

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

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

- TOCTaTOYHBIN MUHUMAJIbHBIA YPOBEHb CPOPMUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

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

(He 3auTeHO) - OTKa3 OT OTBETA (BBIMOJHEHUS TUCHMEHHOW PabOTHI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JVCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernueckue BONPOCHI U MNMPAKTUYECKHE 3aJaHMs IS IPOBEICHUS IPOMEXYTOUYHOM AaTTecTaluu
oOyuyaromuxcsi, He0OOXOAUMBbIE JUIsl OLIEHKH 3HAHWW, YMEHHWI M HaBBIKOB M (MJIM) OMbITa MpodeccroHaTbHOM
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernueckue BONPOCH! AJIsl IPOBEACHUS IPOMEKYTOUHOM aTTecTalliy 00y4YarouXCsl

O nprMeHeHnn MaTeMaTHYECKUX METO/IOB JJIs PELIEHUS 3a7a4 CUCTEMHOIO aHaJIn3a

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

Mopenu cHCTEMHON JUHAMUKH U UX IPUMEHEHUE

[TpubnmxeHnHble MeToIbl petieHus auddepeHnanbHbIX YpaBHEHUH U UX IPUMEHEHHE TS pean3aliu
MOJIEJIEW CUCTEMHOMN TUHAMUKU

ITocTpoeHne Mozelel CUCTEMHON JUHAMUKH, IIPUMEPBI PELICHUS ¢ UX IIOMOIIBIO IPUKIIAHBIX 3a/1a4

MMuATaIMOHHBIE METOJIBI IJI1 MOAEIIMPOBAHNUS ITOBEJCHUS CUCTEM

Byl MMUTaLIOHHOTO MOJIETMPOBAHUS

MareMaTnyeckne OCHOBbI MMUTAL{MOHHOTO MOJIEITUPOBAHUS

OO6paboTka pe3yabTaTOB SMIUPUYECKUX MCCIIEOBAaHUI C MOMOIIBIO METOJ0B MaTeMaTHYecKOu
CTaTUCTUKU U

TEOPUH BEPOATHOCTEN

Marematruueckue 0OCHOBBI (POPMHUPOBAHUS BEIOOPOUYHOI COBOKYITHOCTH.

I'enepanys ciry4aiiHbIX 4HUCEIL.

Meton MonTe-Kapio 11t npubinKeHHOTO BBIUUCICHHSI UHTErPajioB, PELIEHUS! CUCTEM U




YPaBHEHHUHU.

YuciioBble XapaKTEePUCTUKU BEIOOPOYHON COBOKYITHOCTH.

TpeOGoBaHwMsI K OLIEHKaM B MATEMAaTHYECKON CTaTUCTHUKE.

[IpoBepka CTaTUCTUYECKUX TUIOTE3 O BHJE PACHpPEICICHUS CIy4allHOM BEJIMYUHBI B T'€HEPaIbHOU
COBOKYITHOCTH.

Hcnonb30BaHHEe MHCTPYMEHTAJIBHBIX MPOTPAMMHBIX CPEACTB ISl PELIEHHUs 3a/1ad MaTeMaTH4eCKON
CTaTUCTUKH.

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

ITocTpoeHne MO pErpecCcum.

OneHKa KayecTBa ypaBHEHUS PErPECCUu, IPOBEPKAa 3HAYUMOCTH YPaBHEHHUS.

IIpoBepka npennocsiok MHK mig monxenu mapHOM JIMHEHHOM pErpeccHd I ONpEleICHUs
aJICKBAaTHOCTHU

MOJICIIN.

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

3aBUCUMOCTEN B CTPOUTEIILCTBE

[Toctpoenue Monenyt MHOro(hakTOPHOM perpeccuu AJis aHaJIW3a U IPOrHO3UPOBAHUS IOBECHUS

NpU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

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

Hcnonp30BaHne MHCTPYMEHTANbHBIX HNPOrPAMMHBIX CpPEACTB Ui PELICHUS 3a7ad MaTeMaTH4eCcKOu
CTaTUCTUKH

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

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

3aa4y JUHEHHOrO IPOrPaMMUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuii MeToj perieHus 3a1a4 JMHEHHOTO IPOrpaMMUPOBAaHMUSL.

AHanu3 rpau4ecKoro peleHus Ha YyBCTBUTEIBbHOCTb.

Cummekc-MeTo/| peleHus 3a1a4 JIMHEHHOr0 IPOorpaMMHUPOBaHMUSL.

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IPOTPAaMMHBIX CPEACTB I PEIIEHUs 3a4ad  JUHEHHOro
MIPOrpaMMHUPOBAHUSI.

TpancnoprHas 3a1a4a ¥ 3aJja4a O Ha3HAYCHUAX B CTPOUTEIILCTBE.

3a1a4i MHOTOKpUTEPUATIbHONW ONTUMHU3ALNH

MareMaTnyeckue METOABI MONACPKKY IPUHATHS pEeLICHUN

7.4.2. IlpakTrueckue 3ajaHus 1715 IPOBEACHUS TPOMEXYTOUHOM aTTecTaluy 00yJyarommxcs
[Toctpoenue 6anancoBoit Mojenu JIeoHTheBa, TPOrHO3UPOBAHKE C ITOMOILIBIO TOCTPOSHHONW MOJIENTN
AHaiau3 W TPOTHO3 COCTOSHUSL CHUCTEMBI C IOMOILIBIO MOJIENM CHCTEMHOH JMHAMMKH, IPOTHO3
9KOJIOTMUECKOM CUTyalluH
MaremaTtnueckas 00pabOTKa JaHHBIX, IOCTPOSCHUE MOJEIIN PErPECCUH, AHATIU3 IOCTPOSHHON MOJIENIN
AHanu3 ¥ MIPOTHO3UPOBAHUE COCTOSIHUS CUCTEMBI HA OCHOBE BPEMEHHBIX PSI0B
HmuranmoHHOE MOJEINPOBaHKE (PU3UYECKOTO MIIM TEXHOJIOTMYECKOI 0 polecca
Pemrenue 3a1aun oNTUMHU3AIMH 11 TOBBILIEHUS 3()()EKTUBHOCTH TEXHOJIOTUYECKOT0 Ipoliecca
3anavya NpUHATHS PELIeHUH Il pelIeHns MPo0sieMbl B TPOoPeCcCUOHAIBHOMN 1eATEeIbHOCTH
MHorokpuTepraibHasi ONTUMU3ALUS Ul IPUHATHUS PelIeHUs B Po(eCcCHOHAIBHON AeITeIbHOCTH

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

7.5. Metoauueckue MaTepHabl, ONpeAesstore MPoLeaypbl OLleHUBaHHs 3HAaHUN, YMEHUH, HAaBBIKOB U (WJIN)
OTIbITa MPO(PECCUOHANBHON 1eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIIETEHLINN
[Ipouenypa npoBeaeHUs MPOMEKYTOUHON aTTECTALMN U TEKYILETO KOHTPOJIS yCIIEBAEMOCTH



pEriaMeHTUPYETCS JIOKATbHBIM HOPMATUBHBIM aKTOM, OMPEIEISIONIUM MOPSAOK OpraHu3alui U MPOBEACHUS
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalli 00y4aroIuxcsl.

[Iponienypa oneHuBaHus (HOPMUPOBAHHMS KOMIETEHUIUH MPH TNPOBEACHUM TEKYLIEr0 KOHTPOJIS
NpuBeAeHa B 1. 7.2.

Tunosslie KOHTPOJIBHBIC 3aJaHW UM HHBIC MaTCPUAJIbI TCKYIIECTO KOHTPOJIA MPHUBCACHLI B II. 7.3.

7.6. Kpurepun oneHuBaHus chOPMUPOBAHHOCTH KOMIICTCHIIUN TIPH MMPOBEICHUU MPOMEKYTOYHON aTTeCTallUN

YpOBEHb OCBOEHUS U OLIEHKA
Ornenka OrneHka
«HEYJOBIIETBOPHUTEND | «yH0OBIeTBOpUTENHH | OLIEHKA «XOPOLIO» Onenka «0TJIIMYHO»
HO» o»
«HE 3aUTEHO» «3a4TEHOY»
YPOBEHb OCBOCHHUS | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHUS YPOBEHb OCBOCHHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUH KOMIIETEHIIUH
«HEOCTaTOYHBIIN». «IIOPOTOBBII. «IIPOJIBUHYTBIN». «BBICOKUI».
Kommereniun He Kommerenmmn Kommerenmun Kommerenun
c(OpMHUPOBAHBI. c(OpPMHUPOBAHBI. copMHpoBaHbl.  |cOPMHUPOBAHbI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBanbl | 3HaHUA OOLIMPHBIE, | apryMEHTHUPOBAHHBIE,
YMEHUS U HaBBIKM HE | 6a30BbI€ CTPYKTYPHI | CUCTEMHBbIE. ¥ MEHHMSI | BCECTOPOHHUE. Y MEHHUS
Kputepun c(hopMUpPOBaHbI 3HaHUU. Y MEHUsA HOCAT _ | yemenHo npuMensoTes
OLlCHUBAHHUS (bparMeHTapHbl U PENPOAYKTUBHBIN K PELICHUIO KaK
HOCST Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBII IIPUMEHSIIOTCS K HECTaHIapTHBIX
Xapaxkrep. PELICHUIO TUIIOBBIX | TBOPYECKHX 3a/IaHUM.
JlemoHCcTpUpyeTcs 3a/laHuN. JlemoHcTpUpyeTes
HU3KHUHA YPOBEHb JleMmoHCcTpHpyeTcs BBICOKHI YPOBEHb
CaMOCTOSITENIBHOCTH JIOCTaTOYHBIN CaMOCTOSITENIBHOCTH,
IIPAKTHYECKOTO YPOBEHb BBICOKAsI aJalTUBHOCTD
HaBBIKA. CaMOCTOSITEJIBHOCTH | IPAaKTUYECKOTO HAaBbIKA
YCTOMYUBOTO
IIPAKTUYECKOTO
HaBbIKa.




OO0yuarommiicst OO6yuarommiics OO6yuaromuiics OO0yuarommuiicst
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
-CYILIECTBEHHBIE -3HaHUSA -3HaHHUE U -riyookue,
npo0esbl B 3HAHUAX TEOPETUYECKOT O [IOHUMaHHe BCECTOPOHHME U
y4eOHOro Marepuana; MarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHbIE
-JI0IyCKAIOTCSI -HETIOJIHBIE OTBETHl | KOHTPOJUPYEMOIO | 3HAHMS POrPaMMHOIO
IPUHLIUIIHATIBHBIE Ha OCHOBHBIE o0beMa MaTepuana;
OLIMOKH TIPU OTBETE Ha| BOPOCHI, OLTMOKH B IIPOrpaMMHOI0 -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOIIPOCHI OTBETE, Marepuaa; CYIIIHOCTU U
ouera, OTCyTCTBYeT HEI0CTaTOYHOE - 3HaHUsA B3aUMOCBSI3H
3HAHNE U TIOHUMaHUE [IOHMMAaHHE TEOPETUYECKOIO paccMaTpuBaeMBbIX
OCHOBHBIX IOHATUH U CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
-HEIIOHUMaHHe BOIIPOCOB; yCTaHaBJIMBAaTh U | OCHOBHBIX ITOHSTHUH, B
CYLIHOCTHU -HEYBEPEHHbIE U OOBSICHATB CBSI3b | pamMKax 00CYXIaeMbIX
3HAHUA JIOTIOJITHUTENIBHBIX | HETOYHBIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJIaHN;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISIBJISITH -CITIOCOOHOCTD
3aJjaHui Ouera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
po0JIEMBI U OOBSACHSATH CBA3b
TEH/IEHIUH IPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBWIbHBIE U [I0CJIEI0BATENbHBIE,
KOHKpETHbIE, 0€3 CoJIepKaTeIbHBbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI HAa MCYEPIBIBAIOILINE
[IOCTaBJICHHbIE OTBETHI Ha BCE 3a[aHUs
BOIIPOCHI. ouiera, a Takxke
JONOJTHUTENbHbIE
BOIIPOCHI IK3aMEHATOPA.
[Tpu BBINOTHEHUHT OO6yuaromuiics OOyuarommiics OO6yuatrouuiics
MIPaKTUYECKOTO BBITOJIHUII BBITIOJTHUII MIPaBWJIBHO BBITTOJTHUI
3aJaHus OueTa MIPaKTUYECKOE IIPAKTUYECKOE IIPAKTUYECKOE 3a7aHNE
oOyuarouiics 3a/laHue ousera ¢ 3aJjaHue OumeTa ¢ ounera. [Tokazan
IIPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEeOOJIbIIMMHU OTJIMYHBIE YMEHHUS B
HEJ0CTaTOYHBIN HETOYHOCTSMH. HETOYHOCTSIMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHHUH. Jomnyckarorcs [Toka3zan xopomue | yuyeOHOro Marepuana.
[IpakTnueckue OIINOKY B yMeHUs B paMKkax | Pemaer npensnosxeHHbIe
3a/laHus HEe COJIEp’)KaHUU OTBETA OCBOEHHOTO IIPAKTUYECKUE 3aJaHUS
BBITIOJTHEHBI U pEIICHUHN y4eOHOT0 MaTepHaia. 0e3 omuooK
YMCHHA OOyuaromuiics He MIPaKTUYECKUX IIpensioxeHHbIE OTtBeTwi1 Ha Bce
OTBEYAET Ha BOIIPOCHI 3aJlaHuM. MPaKTUYECKHE JIOTIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha 3aJ1aHus PELIEHBI C BOIIPOCBHI.
JIOTIOTHUTEIbHBIX JIOTIOTHUTEIIbHBIE HEOOJIBIINMHU
HABOJALIMX BOIIPOCAaX BOMPOCHI OBLJIIO HETOYHOCTSMH.
MpernojaBaTes. JIOTIYIIIEHO MHOTO OTtBeTHi Ha
HETOYHOCTEH. OOJIBIIIMHCTBO
JTOTIOTHUTEIBHBIX

BOITPOCOB.




He moxet BriOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumensier
METOAUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUYECKUE 3HAHUS
BBITIOJIHCHHUS 3aJJaHUM. | BBIOOPY METOAMKH CTaHIAPTHYIO JUTSl BBIOOpAa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJIHCHMS 3aJaHHI.
OIIMOKY TIPH 3aJIaHHil. BBIITOJIHCHUS He nomyckaet ommbox
BBITIOJTHEHWH 33/1aHui, | Jlomyckaer omuoKu 3aJaHuH. IIPY BBITIOJIHEHUN
HapymIalwInue JOTUKY | TpH BeIMoaHeHUU | Jlomyckaer ommOku 3aJIaHNi.
peleHus 3a1ay. 3aJlaHU, HAPYLIEHUs | IPU BBIIOJHEHUU CaMOCTOSTEILHO
JlenaeT HEKOPpPEKTHBIE| JIOTUKH PEUICHUS 3aJlaHuM, HE aHaIIM3UPYyET
BBIBOJIBI. 3ajad. Hapyuiaroue pe3yJIbTaThl
BJIaJICHUE He moxet o6ocHOBaThH HcneIThIBaeT JIOTUKY PEIICHUS BBIIIOJIHCHMS 3aJaHHI.
HaBBEIKAMH aJTOpUTM 3aTPYJIHEHHUS C 3a71a4 I'pamoTHO
BBITIOJTHEHMS 3a/1aHul. | popmymupoBanuem | Jlemaet KOppeKTHBIS 000CHOBBIBACT X0/
KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a/1a4.
BBIBOJIOB. pe3yJibTaTtamM
UcneiTeIBacT peLICHUS 3a/1a4uu.
3arpynHeHus mpu [ OOOCHOBBIBAET X0/
000CHOBAHUH penieHus 3aaa4 6e3
anropuTMa 3aTpyAHCHUM.
BBIITOJIHCHUS
3aJIaHHil.

OneHka 1O MUCHMIUIMHE 3aBHCUT OT YPOBHSI C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIUICHHBIX 32
JUCLUIUIMHON, U HPEICTaBIsIeT cOO0M cpenHee apu(METHYeCKoe OT BBICTABJICHHBIX OLEHOK IO OTAEIbHBIM
pe3ysibTaTaM o0yueHHs (3HaHUsL, YMEHMsI, BJIaJICHUE HAaBbIKAMU ).

OrneHka «OTIIMYHO»/«3a4TE€HOY» BBICTABIISIETCS, €CIIU CpeiHee apu(PMETHUECKOe HaXOAUTCSl B UHTEpBaJle
ot 4,5 1o 5,0.

OreHka «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCA, €CIIM CpeiHee apu(PMeTHUYecKoe HaXOIUTCs B HHTEpBae
oT 3,5 no 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apu(PMETHIECKOE HAXOUTCS B
uHTEpBaje ot 2,5 1o 3,4.

OrneHka «HEYJIOBIETBOPUTEIBHO» «HE 3a4TE€HO» BBICTABISETCA, €CIM CpeaHee apu(pMeTHYECcKoe
Haxoautcs B uHTEpBasie oT 0 10 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBHO-TEXHUYECKOE o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOJHUTEIBLHON JTUTEPATYPhl, HEOOXOAMMOM /11 OCBOCHUS TUCLUIUINHBI (MOYJIS)

KommuectBo
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

No ABTOp, Ha3BaHHUE, MECTO M3JIaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/11 yue0HO-METOINYECKO JTUTEePaTyPhl

OcHoBHasl JJuTEpaTYypa

Canmuna H. 10., HWmuranmonHoe MoaenupoBanue, Tomck: Tomcknuit
1 |rocymapcTBeHHBI YHHBEPCUTET CHCTEM YIIPABICHUS U PAJTHOIICKTPOHUKH, Db
KonTent, 2015

5 lanboa T. B., CucremHbIii aHanM3 B TEXHHKe M TexHojorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuit rocynapctBeHHbli yausepcuret, O9bC ACB, 2016 op.ru/69943.html
CexueroBa H. H., TyukoBa A. C., CUCTEMHBIIl aHAINU3 U NPUHATHE PELICHUH,
3 |Camapa: TTOBODKCKHI TOCYIapCTBEHHBIM YHUBEPCHTET TEJIEKOMMYHHUKAIMNA W
nHdpopmaTuku, 2017

http://www.iprbooksh
op.ru/70012.html

http://www.iprbooksh
op.ru/75407.html

HussurauaoBa A. P., Kopnonckas U. b., OGmiast Teopusi CUCTEM U CUCTEMHBIT
4 |aHamus, Camapa: IToBomkcKui roCyaapCTBEHHBIN YHUBEPCUTET
TeJICKOMMYHUKAIMK ¥ nHGopMmaTtuku, 2017

http://www.iprbooksh
op.ru/75394.html




AxmamueB @. I'., T'unedanoB P. M., MaremaTtudyeckoe MoOIETUPOBAHUE U
5 |meromer ontumusanun, Kazanb: KazaHckuii rocyqapCTBEHHBIH apXUTEKTYPHO
-cTponuTeNILHBIN YHUBepcuTeT, ObC ACB, 2017

http://www.iprbooksh
op.ru/73309.html

®omun B. I'., MmuranmonHoe wmojaenupoBanue, CaparoB: CapaTOBCKHUI
6 |rocymapctBenHblii TexHuueckuil yHuBepcuter mmenu H0.A. Tarapuna, DBC
ACB, 2015

http://www.iprbooksh
op.ru/76483.html

Kopo6osa . JI., Apremos I'. B., [Ipunsitue pemienuii B cucteMax, OCHOBaHHBIX
7 |ma 3HaHusx, Tam00B: TaMmOOBCKHMiII TOCYIApCTBEHHBIH  TEXHUYCCKHI
yausepcuret, ObC ACB, 2012

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

Kypasnesa T. 0., Ilpaktukym mno aucuuiuimHe «/mMuTanuoHHOE

http://www.iprbooksh

8 MmoenupoBanue», Capatos: By3oBckoe obpasoBanue, 2015 op.ru/27380.html
9 [Musickuii C. A., [Ipunstue pemennii, Camapa: Camapckuii rocynapcrBennsii | http://www.iprbooksh
apXUTEKTYpHO-CTpOMTENbHbIN yHHBepcuTeT, DBC ACB, 2015 op.ru/49894.html

UYepnsieea C. H., Jlenucenko B. B., KopoGoa JI. A., HMmuranuonHoe
10 |momemupoBanme cucrem, Boponexx: BOpoHEKCKHE ~— rocymapCTBEHHBIN
VHUBEPCHUTET NHIKEHEPHBIX TeXHOJIoTuH, 2016

http://www.iprbooksh
op.ru/50630.html

JlonmoJIHMTEIbHASA JIMTEepaTypa

Kazanckas O. B., IOu C. I'., Anscoa O. K., Mojenn 1 MEeTOAbI ONITHMHU3AIIHH.
1 |[Ipakrukym, HoBocubupck: HoBocHOUpPCKHiA rOCYqapCTBCHHBIN TEXHHYECCKHIA
yHuBepcutet, 2012

http://www.iprbooksh
op.ru/45397.html

banmaranckuit M. A., IlpuknagHoii cucTeMHBIH aHanmu3, HoBocuOHpck:
HoBocubupckuii rocygapcTBeHHbIN TeXHUUECKUN yHUBepcuTeT, 2013

http://www.iprbooksh
op.ru/45429.html

HuasutnuaoBa A. P., HMccnepgoBanue omnepauuii 1 METOABl ONTUMH3ALNM,
3 |Camapa: TTOBOKCKHIT TOCYIapCTBEHHBI YHUBEPCUTET TEICKOMMYHHUKAIMNA U
nnbopmatuku, 2017

http://www.iprbooksh
op.ru/75377.html

Haunensan T. ., Teopusi cuctem U cucTeMHbId aHanu3, MockBa: EBpazuiickuii
OTKPBITHIA UHCTUTYT, 2011

http://www.iprbooksh
op.ru/10867.html

Pemumun b. U., MMmutauuoHHOE MOAEIMPOBAHUE U CHUCTEMBI YIIPaBJICHHUS,
Mocksa: Undpa-Unxenepus, 2016

http://www.iprbooksh
op.ru/51719.html

IOnun B. C., Meronnueckne yka3aHusi 1 KOHTPOJIbHBIE 3aJaHMs 11O JUCLIUILIINHE
1 |Teopwus npunsiTus pemenuii, MockBa: MOCKOBCKHUIT TEXHUYECKHI YHUBEPCUTET
cBsi3u ¥ uH(popMatuku, 2014

http://www.iprbooksh
op.ru/61765.html

OO6yuaronuecs u3 yncia nHBaIHI0B U ull ¢ OB3 obecrieynBaroTCs MeYaTHBIMU U (MITH ) DJIEKTPOHHBIMU
o0pa3oBaTebHBIMU pecypcaMu B (popmax, alaiTUPOBAHHBIX K OTPAHUYCHHSIM MX 3JI0POBBSI.

8.2. Ilepeuenp pecypcoB MH(OPMAIMOHHO-TENEKOMMYHHKAIIMOHHON ceTH «VHTepHeT», HEOOXOIUMBIX IS

OCBOEHUS AMCUUIIINHBI (MOJTYJIs)

Haumenoanue pecypca cetu «HTEpHET» DIIeKTPOHHBIN ajipec pecypca
OCHOBBI CHCTEMHOTO aHAJIN3a ¥ TCOPHH MTPUHSATHUS PEIICHHIMA moodle.spbgasu.eu
elibrary.ru elibrary.ru
Scilab https://www.scilab.org/

8.3. Ilepeuenpb coBpeMeHHBIX MPOPECCUOHATHHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Haunmenosanue DJIEKTPOHHBIN aJpec pecypca

https://www.spbgasu.ru/Univer

OobpazoBatenbubie HHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/




https://www.spbgasu.ru/upload-
Crucok cooprukoB TpynoB u koHpepennuii B PUHIl/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/

Enunbiii  2neKTpoHHBIH  pecypc  y4eOHO-METOJAMYECKOM JIUTepaTyphl

CLIGLACY www.spbgasu.ru

Bcepoccuiickuif  MHCTUTYT HAy4yHOH W TEXHMYECKOW HH(OpMauu ‘e

(BUHUTH) www?2.viniti.ru

Poccuiickast rocynapcTBeHHas 6ubinorexa WWW.rsl.ru

@enepanbHblii  oOpa3oBarenbHbI moptan "EnmHoe OKHO gocTyma K

" http://window.edu.ru
00pa3oBaTeIbHEIM pecypcaM

Hayunas SIICKTPOHHASI
Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU submorexa L IBRARY RU
DeKTpOHHO-0MOIMOoTeuHast cucTeMa u3aarenbersa "IPRbooKS™ http://www.iprbookshop.ru/
DJIeKTPOHHO-0MOIMOoTeuHas cucteMa u3aarenbersa "FOPAUT" https://www.biblio-online.ru/
DIeKTPOHHO-0MOIMOTEUHAs CHCTeMa u3aarenbeTBa "Jlanp" https://e.lanbook.com/
DnexTpoHHas bubnunoreka Upouc 64 Ihl};?://ntb.spbgasu.rullrb|364r_p
Cucrema aucranimonnoro ooyuenust CIIGIACY Moodle https://moodle.spbgasu.ru/

8.4. Tlepeuerp WHGOPMAIMOHHBIX TEXHOJIOTHHA, HCIIOJNB3yeMbIX TIPU OCYIIECTBICHUH O0pPa30BaTEIHLHOTO
mpolecca MO JUCHUIUIMHE, BKJIIOYas T[EpPeYeHb JIMIICH3MOHHOTO M CBOOOAHO PacIpOCTPaHIEeMOro
MPOrpaMMHOTO 00ecreueHus

Crioco6 pacrpocTpaHeHus
Haumenopanwue (JTUIIEH3MOHHOE WK  CBOOOJIHO
pacupocTpaHsIeMoe)

Horosop Ne /132009689201 or
18.12.2020r [IporpammHBIE
npoaykTsl Maiikpocodt, gorosop Ne
Microsoft Visio 2016 132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Gretl Bepcust 2019¢ CBOOOJTHO PACIIPOCTPAHIEMOE

MATLAB JIOTOBOP
Matlab Bepcus R2019a NeJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiiu IIpoexTn!"

Ramus Educational Bepcust 1.11 CBOOOJTHO PACTIPOCTPAHIEMOE

HoroBop Ne  [132009689201 ot
18.12.2020r IIporpamMmMHBIE
npoayKTel MaiikpocodT, norosop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Microsoft Office 2016

HoroBop Ne J[32009689201 ot
18.12.2020r [IporpammHubIie
npoaykTel MaiikpocodT, goroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUYECKOE 00eCIIeueHHEe TUCIMIUTNHBI
CBezieHrst 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUH M MOMENICHUH JIJIsl CAMOCTOSATEIbHOM paboThI

HanmenoBanue y4eOHBIX ayAUTOPUI U TOMEIICHUI
JUI CAMOCTOSITENIbHON pabOThI

OcHaieHHOCTh 000PYAOBAaHUEM U TEXHUYCCKUMU
cpelcTBaMu O0yueHus

07. VYuyeOHBIE ayAUTOPUU
JICKLIIUOHHBIX 3aHSITHIH

JUIA IMPOBCACHUA

VYyeOHass aynurtopus  JUId
JIEKIIMOHHOTO  THIA, KOMIUIEKT MYJIbTUMEIUWHOTO
obopymoBaHus (mepcoHaNbHBIMI KOMIIBIOTEP,
MYJIbTUMEIUNHBIA TPOEKTOp, IKPaH, ayJuo-CUCTEMA),
JIoCKa, JKpaH, KOMIIIEKT yaeOHOI Mebenu,
noakaoueHne k kommbroTepHor cetu  CIIGIACY,
BEIX0J1 B THTEpHET

MPOBEJICHUS  3aHATUHI

07. KomnbroTepHbIN KJ1acc

Paboune mecra ¢ I1K (cTO1 KOMIIBIOTEPHBIN, CHCTEMHBIN
OJI0OK, MOHHUTOp, KJIaBUATypa, MBIIIb), CTOJ pabouui,
noAkaoueHne kK kommbroTepHol cetu CIIOIACY,
BBIXOJ B Internet.

07. ITomenieHus 11 CaMOCTOSITEIIBHOM pabOThI

[TomenieHue a1t caMOCTOSATENBHON padOThI (UM TAJIBHBIN
3an oubmuoreku, aya. 217): [IK-23 mr., B T.4. 1 mwr.- [IK
st ymn ¢ OB3  (cucteMHbIf  OJIOK, MOHHUTOD,
KJIaBUaTypa, MbIlIb) C TOJAKIIOYEHHEM K CETH
«aTepHET» M 00ECIIeYeHNEM JIOCTYIa B AJIEKTPOHHYIO
uH(popMalMoHHO-00pa3oBarenbHyto cpeny CIIOIACY.
110 Microsoft Windows 10, Microsoft Office 2016

07. VYwuebHble ayauTOpUU MIPOBEICHUS
MPAKTUYECKHX 3aHATHH, KypCOBOTO
MIPOEKTUPOBaHMSI (BBIMOJIHEHUS] KYpPCOBBIX padoT),
IPYNIOBBIX M HHAMBHUIYAIbHBIX KOHCYJIbTAIUH,
TEKYIIIEro KOHTPOJIS M MPOMEKYTOUHON aTTecTalluu

JUIA

Kommiekr MYJIbTUMEANINHOTO o0opynoBaHus
(mepcoHaNbHBIN KOMIIBIOTED, MYJIbTUMEAUNHBIN
IIPOEKTOP, JKpaH, ayJuo-CUCTeMA), JOCKA, KOMILUIEKT
yueOHOI MeOen, MOAKIIOYeHHE K KOMIIBIOTEPHON CeTH
CIIGI'ACY, Bbixon B MHTEpHET

Jns uaBanuos u un ¢ OB3 obecnieunBaroTces crielMaibHbIe YCIOBUS ISl TOJIyYeHHs] 00pa3oBaHUs
COOTBETCTBHUH C TPEOOBAaHUSIMH HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.
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