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1. ey 1 32124 0CBOEHUSI AMCUUIJIMHBI (MOTYJIs1)

dbopMupoBaHUe y OyIyIIUX MarUCTPOB CIOCOOHOCTH OCYIIECTBISATH KPUTUIESCKUI aHAITH3 TPOOIIEMHBIX
CUTYaIlMil Ha OCHOBE CHCTEMHOTO MTOAX0/a, BRIpadaThIBaTh CTPATETHIO JIEHCTBUMA

dbopMHUpOBaHKHE CIIOCOOHOCTH K BBISBICHHIO COCTABJISIFONIUX IMPOOJIEMHON CUTYaIlMH M CBSI3EH MEXIy
HUMH,

OCBOCHHME METOJOB KPUTHYECKOTO aHajau3a MPH HCCICAOBAHUHM CHCTEM M BBIOOpAa METOJIOB aHAIM3a,
a/ICKBAaTHBIX MPOOJIEMHON CUTYaIUH;

MOJIyYCHUE HABBIKOB pa3pabOTKM W 0OOCHOBaHWE IUIaHA JEWCTBHM 110 PEHICHUI0 IMPOOJIEMHOMN
CUTYaIHH;

MOJIYYCHUE 3HAHUW IO NMPUMEHEHHIO CIIOCOOOB OOOCHOBaHMS pemieHus (MHAYKIUS, ASAYKIHUS, IO
aHAJIOTUN ) TIPOOJIEMHOM CUTYallMX U3YYEeHUE TIPUHIIUIIOB TEOPHH CHUCTEM;

OBJIQJICHHE CIIOCO0AMH KJIAaCCU(UKAIIUU CUCTEM;

pa3BUTHE HABBIKOB CUCTEMHOI'O MOJCIIMPOBAHNUS,

MMO3HAHHUE CITOCOOOB MPUHATHSI PEIICHUHN B CIIOKHBIX CHCTEMaX.

2. IlepeyeHb MIaAHMPYeMbIX Pe3yJabTATOB OO0y4YeHHs] MO JUCUMILIMHE (MOIYJII0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM

Kon u HanmeHoBaHue Kox n HaumeHnoBaHue [Inanupyemble pe3yabTaTbl 00y4eHUs 110
KOMIIETEHIIH MH/INKAaTOpa TOCTHKCHUS JTUCIUTUTHHE, 00€CTIeUnBaIOLINE JOCTIKEHIE
KOMIIETEHIIH IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII
YK-1 Crocoben|YK-1.1 OcymecTBisier TOWCK|3HAET
OCYILLIECTBIATh KPUTUUECKUI |HHPOPMALIMOHHBIX PECYpCOB (B[- MNpPHUHIMIBI MHOUCKAa W  MaTeMaTHYECKOil
aHaJIn3 npoOJEeMHBIX [TOM YHcie B IUPPOBOH cpene),|00padoTKH JaHHBIX,
CUTyauun Ha ocHoBe|cOop M 00paboTKy MH(GOPMALMU|IPUHIUIBI ~ T€HEpalul  Pernpe3eHTaTUBHON
CUCTEMHOT'O M10/1X0/1a,|0 MTPOOJIEMHON CUTYalluu BbIOOPOYHOIN COBOKYITHOCTH;
BbIpabaThIBaTh  CTPATETHUIO - TEOpPETUYECKHE OCHOBBI MaTeMaTU4YEeCKON
NENCTBUN 00pabOTKH TaHHBIX
ymeeT

- OCYIIECTBIISATh T€HEPAILNIO PENPE3CHTaTUBHON
BBIOOPKHU B COOTBETCTBHH C 33aHUEM;

- 000CHOBBIBaTh HEOOXOUMBIN 00BEM BHIOOPKHU
JUIS UCCIIETOBAHUS;

- POBOJUTH CTATUCTHUECKYI0 00paboTKy
JTAHHBIX IPOBOANMOTO UCCIEIOBAHUS.

BJIaJ€€T HABbIKAMU
- MareMaTu4C€CKUMH MCTOdaMU O6p3.60TKI/I

JaHHBIX
VK-1 Cnoco6en|YK-1.2  TlpoBoauT  OIEHKY|3HaeT
OCYIIECTBIATh KpUTHUECKUU [MHpOpMai O TPOOIEMHOM|- TEOPETUYECKHE OCHOBBI TEOPUU TPOBEPKHU
aHaJIN3 MpOOJEMHBIX|CUTYyalluk  HAa  COOTBETCTBHE|CTATHCTHYECKUX THIIOTE3;
CUTYaLHi Ha OCHOBE|TpeOOBaHUSIM OOBEKTHBHOCTH H|ymMeeT
CHCTEMHOTO MOAX0/1a, | IOCTOBEPHOCTH - (hopMyTUpPOBaTh CTATUCTUYECKHUE THIIOTE3HI;
BBIpa0aThIBaTh  CTPATETHIO - OCYWIECTBJISITH ~ IPOLEAYPY  IPOBEPKHU
NEUCTBUM CTaTUCTUYECKUX TUIIOTE3;

BJ1ajieeT HABBIKAMM
- MpoueaypamMH TPOBEPKH CTATUCTHUYECKHUX
TUIIOTE3




YK-1 Crnoco6en|VK-1.3 OcyiecTBisieT|3HaeT
OCYILECTBIISATh KPUTUYECKUH | IEKOMITO3HUIIUIO poOJIEMHO¥ |- CIOCOOBI JEKOMIO3UIIMA CHUCTEM (armapar
aHajm3 MPOOJIEMHBIX [CUTyallMH KaK CHCTEMBI 3HAKOBBIX AUarpaMM M mpoyee);
CUTYyalHi Ha OCHOBE - MareMaTUYeCKHUe  METOJbl  BBISBJICHUS
CUCTEMHOTO MoJAX0/1a, 3aKOHOMEPHOCTEH  (YHKIIMOHUPOBAHUA U
BBIPa0aThIBaTh  CTPATETHIO pPa3BUTHS CUCTEM;
JIeCTBUI - MAaTEMaTUYECKUE MOJICIN OINMUCAHUS CHUCTEM
JUIS WX aHajiu3a WU [POTHO3UPOBAHUS
MOBEJICHUS, CTPATETMYECKOT0 TIJIAaHUPOBAHMUS;
yMeeT
- BBISBJIATH CHCTEMOOOpasyromue (HakTopsl,
XapaKkTepU3yIOlUe CTPOCHUE U IIOBEICHUE
CHUCTEMBI,
BJIajieeT HABBIKAMMU
- crmoco0aMH  BBISABJIICHUS  COCTaBIISFOIINAX
POOJIEMHOM CUTYAITUU U CBS3EH MEKIYy HUMU C
MCII0JIb30BAaHUEM MaTEMAaTHYECKOIO arnapara:
0aJIaHCOBBIX MOJCIICH,
MOJIENICHl CUCTEMHOM JUHAMUKH,
PErpeCCUOHHBIX MOJEIIEH
YK-1 Cnoco6en|YK-1.4 BoisBnser aneMeHT(bl) U|3HACT
OCYIIECTBIISATh KPUTHUCCKUM|CBA3B(H), co3Jarolye|- OCHOBHBIE MaTEMaTUYCCKHE MOACHH I
aHaIN3 POOJIEMHBIX [IPOOJIEMHYIO CUTYAIUIO BBISIBJICHUS D3JIEMEHTOB U CBsI3eH B CHCTEMaX,
CUTYyalMi Ha OCHOBE CO3JAIOMUX  MPOOJEMHYID  CHUTYyaIlMl0  C
CUCTEMHOTO MOJIX0/1a, MCII0JIb30BAHUEM MaTEMAaTHYECKOIO arapara:
BBIPa0aThIBATh  CTPATETHIO 0aJIaHCOBBIX MOJICIICH,
nencTBuit MOJEJICH CHCTEMHOM JHHAMHUKH,

PErpeCCUOHHBIX MOJIETEH;
MaTeMaTHU4YeCKHUE OCHOBBI
MOJIEJTUPOBAHUS;

- OCHOBBI MaTE€MaTHYECKOT'0 MOJEITHPOBAHUS C
HCIIOJIb30BAaHUEM UMHUTALIMOHHBIX MOJIENIEH;

HUMUTAIITMOHHOTI'O

ymeeT
- BBISIBJISITH 9JIEMEHT(bI) ¥ CBA3B(H), CO3/IAI0IINE
MpOOJIEMHYI0 ~ CHUTYallMIl0 € TIOMOIIBIO

MMUTALMOHHOTO MOJIETTUPOBaHUS;

BJIaJieeT HABBIKAMH

- IpUeMaMy UIMUTAIIMOHHOT'O MOJIEIMPOBAHUS;
METOAAMU MaTeMaTU4eCKOro aHaiuu3a JJis
MHTEPIPETALMM PE3YIbTATOB MMUTALIOHHOTO
MO/JIEJINPOBAHUSL.




VK-1 Crocoben

VYK-1.5 ®opmynupyer 3amauy

3HaeT

OCYILECTBIIATh KPUTHUECKUH (1) s pa3pelleHusA(- OCHOBHBIE MaTEeMAaTUYECKHE MOJENU JUis
aHau3 POOJIEMHBIX [[TPOOIEMHON CUTYalluu OIHCAHUS CHCTEM;
CUTYyalHui Ha  OCHOBE - OCHOBHBIE  MaT€MaTHYECKHE  METOJbI
CHCTEMHOT0 10/X0/1a, ONTUMU3AINH;
BbIpa0aThIBaTh  CTPATErHIO - OCHOBHBIE MAaTEMaTU4YECKHUE MOJICJIN TPUHATHS
JEHCTBUAN pelmieHud M DKCIIEPTHOTO  OLICHUBAaHUSA
CLICHapHEB Pa3BUTHUS;
- MaTeMaTU4eCKHe OCHOBbl HMHUTALIMOHHOTO
MOJICIIUPOBAHUSI CHCTEM;
ymeeT
- (QopManu30BbIBaTH YCIOBUE 33Jaud U
dbopmynupoBaTh eé MaTeMaTHYECKYIO
IIOCTaHOBKY;
- CTPOUTH UMUTALIMOHHYIO MOJIEITb;
BJ1ajieeT HABBIKAMM
- crocobaMy MaTeMaTU4ecKol (hopMan3anuu
yCIIOBHS IPEAMETHOM 3a/1a4H;
- TOAXOJAaMH K BBIOOpY WM MOCTPOCHHIO
MMUTALMOHHOW MOJIESIU CUCTEMBI
YK-1 Cnocoben|YK-1.6 OcymiecTBisieT|3HaeT
OCYILECTBIIATh KpUTHUECKUI |MAeHTHPUKaLKUI0  3a1au(u) H|- cnocoObl HWIAEHTU(UKAIMM MaTeMaTH4eCKOi
aHau3 npoOIeMHBIX [BEIOOp criocoba ux (ee) pelieHus |3a1aun;
CUTYyalui Ha  OCHOBE - CII0COObI BBIOOpa MaTeMaTHYECKOIo MeToJa
CHCTEMHOTO 10/X0/1a, peleHus;
BbIpa0aThIBaTh  CTPATErHIO
nenucTBUH ymeer
- OCYILIECTBIISITh UICHTH(PHUKAITHIO
MaTeMaTHYeCKOM  3agauyd Ui pelieHUs

MPUKIaAHON 3a4a4H;
- 00OCHOBBIBaTH BBIOOP MaTEMaTHYECKOTO
MeToaa peHICHI/ISI JUJIA HpHKHaHHOﬁ 3ada4u,

BJIa/leeT HABbIKAMU
- crmocobamMu  pelieHUs ~ MaTeMaTHYeCKOM
3a1a4u, popMaln3yrolel MPUKIaIHYIO 331a9Yy,
C IIOMOIIBIO BBI6paHHI)IX MaTEMATHYCCKUX
METO/IOB

3. Yka3anue MecTa JUCHMILIMHBI (MOYJis) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
Hannas gucnuruiiHa (MOAyib) BkiIodeHa B bnok «ucummmuael, momynu» b1.0.01 ocHoBHOIA
npodeccuoHaibHON 0Opa3zoBaTenbHOU mporpamMmbl 40.04.01 FOpucnpyneHIus 1 OTHOCUTCS K 00s13aTeIbHOM

qacTu y‘-ICGHOl"O I1J1aHa.

3HAaHUEC KypCa MaTEMAaTUKH B paMKaX IMpOorpaMMbl 6aKanaBpHaTa

No

/1

[Tocnenyromye TUCIUTIITUHBI

KOI[ U HAMMCHOBAHUC UHJUKATOpA
JOCTHXCHHA KOMIICTCHIIMH




[logroroBka K mpouLexype 3allUThl M 3aIllUTa BBITYCKHOU
KBAJTM(PUKAIIMOHHOH paboThI

VK-1.1, VK-1.2, YK-1.3, YK-1.4, VK-
1.5, YK-1.6, VK-2.1, VK-2.2, VK-2.3,
VK-2.4, YK-2.5, VK-3.1, VK-3.2, VK-
3.3, YK-3.4, VK-4.1, VK-4.2, VK-4.3,
VK-4.4, YK-5.1, VK-5.2, VK-5.3, VK-
6.1, YK-6.2, VK-6.3, OIIK-1.1, OIIK-
1.2, OIK- 1.3, OIK-2.1, OIK-2.2,
OIIK-2.3, OIK-3.1, OIIK-3.2, OIIK-
3.3, OIIK- 4.1, OIK-4.2, OITK-4.3,
OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-
6.1, OIIK- 6.2, OIK-6.3, OIIK-6.4,
OIIK-7.1, OIK-7.2, OIK-7.3, IIK-
1.1, IK-1.2, TIK-1.3, TIK-2.1, TIK-2.2,
TK-2.3, [IK-3.1, [IK-3.2, TIK-3.3, TTK-
3.4, TIK(I)-1.1, TIK(ID)-1.2, TIK(ID)-
1.3

Jloka3aTellbCTBA U IOKA3bIBAHUE B IPAXKTaHCKOM M apOUTPaKHOM
IpoLeccax

I1K-1.2, [1K-2.2, T1K-3.2

OcoOeHHOCTH paccMOTpPEHHUs JeNl O 3alUTe MpaB U HUHTEPECOB
TPYIIIBI JIUIT

TK-1.1, TIK-2.2, TIK-3.2

OcobeHHOCTH paccMOTpeHHsT el 00  aJAMHUHUCTPATHUBHBIX
IIPaBOHAPYLICHUAX

OI1K-4.2, OIIK-5.2, OIK-6.2, OIIK -
7.2, TIK(I)-1.1, TIK(D)-1.2, TIK(LD)-
1.3

[IpoeKkTHBII MEHEKMEHT

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

Oco06eHHOCTH PACCMOTPEHHST KOMITEHCAIIMOHHBIX CIIOPOB

K-1.3, TIK-2.3, TTIK-3.3, TIK-3.4

OcoOeHHOCTH JOKa3blBaHHSA IO CIOpaM, BBITEKAIOUIUM U3

HMHBCCTHUIHHMOHHO-CTPOUTCIIbHBIX JOI'OBOPOB

K-1.3, TIK-2.3, TTIK-3.3, TIK-3.4

8

[MpoueccyanbHble OCOOCHHOCTH PACCMOTPEHUS JIEI 10 CIIopaM O
BO3MEIIIEHUH YOBITKOB, MPUYMHEHHBIX IOPHIMUYECCKOMY JIUILY

OIIK-1.3, OIIK-2.3, OIIK-6.4

4. O0beM AMCUMIUIMHBI (MOYJISI) B 3a4€THBIX €IMHMLAX € YKa3aHHeM KOJH4YecTBAa aKageMHYeCKHX
4YacoB, BBIICJCHHBIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢ nmpenoaasarejeM (M0 BHAAM y4eOHBIX
3aHATHH) M HA CAMOCTOSITEIbHYIO PA00TY 00yUYaKOIIUXCS

Cemectp
W3 Hux yacel Ha
Bun yueOHolt paboThl Beero MIPAKTHYECKYIO
Hacos NOATOTOBKY 1
KonraktHasi padora 32 32
Jleximonnsie 3ansarus (Jlek) 16 0 16
[Ipaktuueckue 3ausatus (IIp) 16 0 16
HWnasi koHTaKTHasi pab0oTa, B TOM YHCJIE:
KOHCYJIbTAIIMHU 110 KypCOBOM paboTe (IPOeKTy),
KOHTPOJIbHBIM paboTam (PT'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3adeTa ¢ OICHKOM; 3aluTa KypCOBOW pabOTHI
(nmpoexTa); cxada KOHTPOJIBHBIX padoT (PI'P))
KOHTaKkTHast paboTa Ha aTTECTAINIO B CECCHIO
(KoHCYNBTAINS TIEpe/T SK3aMEHOM U caada
Yacpl Ha KOHTPOJIb 4 4
CamocrositensHas padora (CP) 72 72
O0mas Tpy10eMKOCTh TUCHUILTUHBI (MOTYJIs1)
yacpl:| 108 108




3avernbie euunnbi:] 3 | HEE
5. Conep:kanue IMCHUILIMHBI (MOAYJIsA), CTPYKTYPHPOBaHHOe IO pasgenaM (TeMaM) € yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMHUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHH
5.1. Tematudeckuii 11aH TUCIMUIUIAHBI (MOJTYJIS)
KonTakTHast padoTa (110 yueOHBIM
3aHATHSIM), Yac. Kon
HWHJUKATOP
3 113 JIP B a
Ne Pasnensl quCHMILITMHBL g FICKHIH CP :ZEO’ JOCTHKEHH
8 W3 HUX Ha W3 HUX Ha W3 HUX Ha A
MPaKTH- MPaKTH- MPaKTH- KOMIICTCHIT
BCETrO YECKYIO BCECTrO YECKYIO BCETO YECKYIO nnu
moaro- Ioaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3zmen. MaremaTnueckue
MOJICJIH CUCTEM
YK-1.1,
OcHOBHBIE MOJIOKEHUS VK-1.2,
CHUCTEMHOTO aHajan3a. YK-1.3,
1.1 MaremaTtudeckne MOJICITH 1 8 S 12 25 YK-1.4,
CHUCTEM YK-1.6,
YK-1.5
2 |2 pa3nen. Meroabl
ONTUMU3AIINH B YIIPABICHUU
CUCTEMaMH
YK-1.1,
MeTtoapl OINTHUMU3ALIUH. VK-1.2,
21 ITpumepsl noucka| 4 | o 5 12 16 YK-1.3,
ONTUMAJIbHBIX PEXKUMOB VYK-1.4,
(YHKIIMOHMPOBAHUS CHCTEM YK-1.5,
YK-1.6
VYK-1.2,
NmutanimonHoe VK-1.3,
o o |MOJETMPOBAHHs MPOLECCOB M| 4 | 5 16 20 YK-1.4,
MOWCKA ONTUMAJIbHBIX PEKUMOB VYK-1.5,
paboThI CUCTEMBI YK-1.1,
YK-1.6
3. |3 pa3gen. Marematuueckue
METO/IbI IPUHSATHS PEIICHUI
MHOTOKpHUTEpHAIILHBIE METOMBI
3.1. ontummzarmu s npudstas| 1| 2 2 12 16
pELICHUN
VYK-1.1,
VK-1.2,
32, MaremaTuueckue } metonbl| 4 | o 3 10 15 VYK-1.3,
MIPUHATUS PELICHUI YK-1.4,
VYK-1.5,
YK-1.6
VYK-1.1,
VK-1.2,
NmuranuonHoe
VYK-1.3,
3.3. |MomenupoBanue s npuHATHA| 1 2 10 12 VK-14
peLIeHui VK-1. 5:
YK-1.6




4. |4 paznen. Kontpoias
YK-1.1,
YK-1.2,
YK-1.3
4.1. |3auer 1 4 "~
VK-1.4,
YK-1.5,
YK-1.6
5.1. Jlekiuu
Ne | HaumeHnoBaHue pazzaena o
. HanmenoBanue u KpaTkoe coaepKaHue JIEKIUI
/11 Y TEMBbI JICKITAH
OCHOBHBIE TIOJIOKEHUSI CHCTEMHOTO aHAIN3a U TEOPUU MPUHATUS PEIICHUI
OCHOBHBIE IOHATHUSI CUCTEMHOT'O aHAJIN3a
OCHOBHbBIE TIOJIOKEHUS
[Ipumepsl cucTeM B TEXHUKE M DIKOHOMHKE
CHUCTEMHOI'0 aHaJIu3a.
1 MaremMatrnyeckoe MOACIUPOBAHUE ITPU U3YUEHUH CUCTEM
MaremaTnueckue o
Bunbl MmaTeMaTHyecKux MoIeNIel CUuCcTeM
MOJEJIA CUCTEM .
Hcnonb3oBaHue TEOPUM MPUHSATHS PELIEHUN B CHCTEMHOM aHaJIM3e
banancoBbie Moaenu B cUCTeMHOM aHanuze. llpuMeneHue OanaHcOBOM
Mozenu JleonTseBa
HcTopus co3nanus 6aiaHCOBBIX MOJIENEH.
Tabnuia MexxoTpaciieBoro 0anaHca u ee CTpyKTypa.
OcHoBHbIE 6aTaHCOBBIE COOTHOIICHHUS.
OCHOBHBIE TIOJIOKEHUS
TexHomornueckas MaTpuIla ¥ €€ MPOTYKTUBHOCTbD.
CHUCTEMHOI'0 aHaJIu3a.
1 Martpuna noJiHbIX 3aTpar.
MaremaTnueckue
Mopnens JleoHThEBA.
MOJEJIA CUCTEM
OcCHOBHBIE TUIIBI 33/1a4, PEIIAEMbIX C IOMOLILI0 MoAeu JIeoHTheBa.
banancoBbie Momenm B cuCTeMHOM aHanu3e. lIpumeHenue OalaHCOBOM
Mozenu JleoHTheBa AJis pelIeHusl MPaKTUYECKHUX 3a/1ay.
Hcrnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTHI MTPU MPUMEHEHUH B CUCTEMHOM
aHaym3e 0aTaHCOBBIX MOJIeTei
Mopenu cucTeMHON AMHAMUKH
Uctopus co3zganust Mojeniel CUCTEMHOM TMHAMUKH.
[IpuHUMIBI CO3AaHUS MOIENIEH CUCTEMHON JUHAMUKH
OCHOBHBIE 2JIEMEHTHI MOJICNIA CUCTEMHON JTUHAMUKH.
oOpaTHbIE CBSI3U B MOJIEJISIX CUCTEMHOU JUHAMHUKHI
N3BecTHBIE MOMEIM CHCTEMHOW TWHAMUKH B Tpylax doppecrepa: MOAeb
MPEANPUSTHS, MOJEIb TOPOJA, MOJIETb PA3BUTHS LIMBUIIN3ALIAH.
Cucremsl auddepeHnaibHbIX YPaBHEHHUS IEPBOTO MOPSJIKa C HAaYaJIbHBIMU
OCHOBHBIE TIOJIOKEHUS |yCIIOBUAMHM KaK OCHOBAa MAarTeMaTH4YeCKOrO IPEACTAaBIEHHsS MOJEIe
1 CHUCTEMHOI'O aHAJIN3a. |CUCTEMHOM TMHAMMKHU.
Maremaruueckue [Tepexon k TUCKpeTHON popMe MOJIEIH.
MOACIHN CUCTEM [IporHo3upoBanue CIEHapUEeB pa3BUTHS CHUCTEMa OCHOBE MO
CHUCTEMHOM JUHAMUKH.
CranmonapHblie(yCTaHOBUBIIIUECS ) COCTOSTHUSI.
JluneliHple W HENUHEWHbIE CHUCTEMbI, JIMHEAPU3allMsl B OKPECTHOCTHU
CTallMOHAPHOM TOYKH.
Bo3moxkHOCT,  MccnegoBaHusi MoOAENed  CUCTEMHOW JIMHAMHMKU — Ha
YCTONYUBOCTb.
Hcnonp30BaHWe KOMITBIOTEPHBIX TEXHOJOTHA IS  TPOTHO3WPOBAHUS
CILICHADUEB DA3BUTHUA CUCTEM HA OCHOBE MOJICNICH CUCTEMHOU TUHAMUKH.
OcHoBHble nosiokeHust |[locTpoeHne perpecCHOHHBIX MOJAENEH AJis aHalu3a U MPOTHO3UPOBAHUS B
1 CHUCTEMHOI'O aHaJM3a. |CUCTEMHOM aHaJIN3e
MaremaTuueckue [TonsaTue perpeccuun
MOJIEJIH CUCTEM




[TocTpoenne MoieI PEerpecCHOHHON 3aBUCHMOCTH Ha OCHOBE BHIOOPOYHBIX
JAHHBIX

[TapHasi 1 MHOKECTBEHHAsI pErPeCcCUuu

OmnpeneneHue OLIGHOK MapaMeTpoOB BBIOOPOYHOIO YpaBHEHHUS JUHEHHOU
MapHOM perpeccuu ¢ MOMOIIbI0 METO/1a HAMMEHBIIINX KBAJAPATOB

OrneHKa KayecTBa MNOCTPOCHHOW MOJIENIH JIMHEHMHOM apHO#l perpeccuu
O1eHka TECHOTHI JIMNHEWMHOU CBSI3U

[IpoBepka 3HAYMMOCTHM ypaBHEHUS JIMHEWHOW MapHOM perpeccuu Hu
MapaMeTpoB YpaBHEHHUS

TpebGoBanus K CTaTUCTUYECKUM OLICHKaM: HECMEILEHHOCTb,
COCTOATEILHOCTD, 3 (HEKTUBHOCTD.

Teopema ['aycca-MapkoBa

[IpennoceuIku METOJa HAMMEHBIITUX KBaIPaTOB

Henunelinasa perpeccus. Ilpuem iumHeapuszanuy HEJIMHEWHBIX MOJEIEH
OTpe/IeNICHHBIX TUIIOB JJIsl YIIPOILLEHUS PaCcYETOB.

OT60p (hakTOPOB B MOACIIAX MHOKECTBCHHOHN JIMHEHHOW PErpeccHu
[TocTpoenue perpeccCHOHHBIX MOAENEH IS aHaidu3a U MPOTHO3HPOBAHUS B
CHUCTEMHOM aHaJIn3e

KomMmmploTepHble TEXHOIOTUU ISl MOCTPOCHHSI U aHalM3a PErpecCHOHHBIX
MOJICJICH.

Meroas! ONTUMU3ALINH.
IIpumeps! moucka
ONTUMAJIbHBIX PEKUMOB
(GYHKIIMOHUPOBAHUS
CUCTEM

MareMaTHueCcKue MOJEIH  IMOCTPOSHHsI  KpuTepueB d(hdeKTHBHOCTH
GbyHKIMOHMpPOBaHUS cucTeM. Metoabl onTtuMuzanuu. [Ipumepsl moucka
ONITUMAIIEHBIX PEKUMOB (DYHKIIMOHHUPOBAHUS CHCTEM.

IIponiecc BbIOOpa KpuTepHs 3()p(HEeKTHBHOCTH B KOHTEKCTE OCHOBHOM €U
HCCIIEA0BAHUS CUCTEMBI

TpebGoBanust Kk kpuTepuio 3G HEKTUBHOCTH

MaremaTrueckoe BelpakeHue kpurepus 3¢ dexruBHOCTH

IlocTaHoBKa 1 aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONTHUMH3AL[MOHHBIX 3aJa4
[Ipumeps! 3a1a4 TMHEHHOTO ¥ HEIMHENHOIO MpOrpaMMHUpOBaHUs(MIMEETCs B
BUJY  ONTHMHU3ALMM):3aaya 00  ONTUMaJbHOW  NPOU3BOACTBEHHOMH
IporpaMMe, TpaHCIOPTHAs 3aJaya, 3ajaya O Ha3HA4YeHUAX, 3a/1a4a JpoOHO -
JUHENHOrO0 TNPOrpaMMHUpOBAHUs, 3aJadya YIpaBJICHHsA 3amacamMu IIpH
JNETEPMUHUPOBAHHOM CIIPOCE.

I'papuueckuii Meron pemleHus 3afad JIMHEHHOTO NpPOrpaMMHUPOBAHMUS.
ANTOpUTM CUMILIEKC-METOA.

KomnerorepHas peanu3anus peleHus 3a/1a4u JUHENHOTO
MIPOrpaMMHUPOBAHUS U

aHaJIN3 MOJTYYEHHOTO PELIEHUS.

Meroasl peleHHe 3a1ad HEJIMHEWHOrO0 MPOrpaMMHUPOBAHUS B CHUCTEMHOM
aHaJIn3e.

Hcnonb30BaHrne KOMMBIOTEPHBIX TEXHOJIOTMH AJIi MOMCKAa ONTHUMAaJIbHBIX
NEXKMMOR (hvnrcnnnnvmmzanuq CUCTEM

NmMuranmmonHoe
MOJICTTUPOBAHUS
MIPOIIECCOB JIJISl TIOMCKA
ONTUMAJILHBIX PEKUMOB
PabOTHI CUCTEMBI

MareMaTtnueckrie OCHOBBI MMUTAllMOHHOTO MOJIETUPOBAHUS CUCTEM

CyTb MMUTAaLlHOHHOT'O MOJIEMPOBAHUS.

Meton Monte-Kapio.

Teopus oneHOK.

[IporpamMMHOe obecrieueHue UMUTALHOHHOTO MOJIETHPOBAHUSI.

ANTOpPUTMBI T€HEPALIUN CITYYalHbBIX YUCEIL.

I'enepupoBanne Ciy4yailHbIX BEJIIMYMH, MMEIOMMX 33JaHHBIA  3aKOH
pacrpeneieHus.

HaxoxzaeHue onTtuManbHBIX YCIOBUM (YHKIIMOHUPOBAHHUS CHUCTEMBI C
ITOMOUIbI0 UMUTALIMOHHOTO MOJEIUPOBAHUS.

Hecranuonapusie pexxumbl pab0OThl UMUTALIMOHHOW MOJIETN

AHanu3 BBIXOIHBIX JAHHBIX U CPAaBHEHUE AIbTEPHATUBHBIX BAPUAHTOB




pe3ynbTaTOB UMUTALITMOHHOW MOJIENH

AHanu3 4yBCTBUTEIBHOCTH UMUTALIMOHHON MOJEIHN

Peanuzanusi *MHUTAIMOHHOTO MOJEIUPOBAHUS C MIOMOIIBI0 KOMIIBIOTEPHBIX
TEXHOJOTHUI

[Ipumepsl pa3pabOTKM MMUTALMOHHBIX MOJENEH JUIsl pelieHus 3ajaad
CHUCTEMHOI'0 aHAJIN3a U MPUHATUSA PELICHUI

Mogens ompeaeneHus: MOTPEOHOCTEH TOpoJa B KOJMYECTBE IMOXKAPHBIX
MalluH
HNmuranmonnoe
MPOLECCOB

MOACIIMPOBAHUC TEXHOJIIOTMYECKUX MW  TPaHCIIOPTHBIX

MHoOrokputepualbHbIe METOIBI ONITUMU3ALNN JJI IPUHATHS PEILICHUN
ITocTanoBKa 3a1a4 MHOTOKPUTEPUATILHOM ONTUMU3ALIUH.

HpI/IMepBI 3alady CUCTCMHOI'O aHalu3a, IIPpUBOAAINMUC K  3aJladaM

MHOTOKpUTEpUATbHBIE |MHOTOKPUTEPUAIBHON ONTUMU3ALIUN.
4 | meronbl onTUMU3aMK |MeToasl MHOTOKPUTEPHUAIBHON ONTUMHU3ALUH.
JUTSI IPUHATHS perneanid ([I[puMeHeHre MHOMOKPUTEPHATIBHBIX METOL0B ONTUMU3ALMU ISl IIPUHATUA
pelieHnt
Hcnonb30BaHne KOMIIBIOTEPHBIX TEXHOJOTHMH Ul pealu3allid METOJ0B
MHOT'OKPUTEPUAIBHON ONTUMU3ALIAN
MareMarrnyeckre METObI IPUHATHS PEILECHUN
OO01ast XxapakTepUCTHUKAa MaTEMaTUYECKUX METO/I0B IPUHSTUS PELICHUI
OKCHepTHbIE METO/Ibl U UX PUMEHEHHE ITPU NPUHATHH pEIICHUN
MaremaTnueckoe OOOCHOBAHHE COIJIACOBAHHOCTM MHEHMH 3KCIEPTOB,
IIPOBEpPKAa  CTATUCTUYECKUX  TUIOTE3 JUIl  IPOBEPKHM  3HAYMMOCTH
Maremarnueckue K03 uLIMEeHTa PaHIOBOI KOppesauuu
5 METO/BbI IPUHATHUSA Meton aHanu3a nepapxuii-o06JacTb MIPUMEHEHUS B CHCTEMHOM aHAJIM3€ MpU
peleHnn OPUHATUM ~ PELICHWH,  ONUCcaHue  OOLIero  ajiropuTMa,  OLEHKa

COTJIACOBAHHOCTHU IIOCTPOEHHOMN HEPAPXUH.

OlieHKa ClieHapueB Pa3BUTHS CUCTEMBI IPU MPUHATUH PELIEHUH C TOMOUIBIO
JIepeBa pelIeHU I

KoMmbroTepHble TEXHOJOTMHU Ui peaju3alii MaTeMaTH4YeCKUX METOJ/IOB
TPUHSITUS PENICHUN.

5.2. IlpakTnyeckue 3aHsATHS

HaunmenoBanue paznena

Ne .
/r | 1 TEMBI MPAKTHHECKAX HaumeHoBaHue u coaepkaHue NpakTUYECKUX 3aHSATHM
3aHATHIA

MaremaTnueckue MeToJ sl 00pabOTKM JaHHBIX, MPOBEPKA CTaTUCTUYECKHX
TUIIOTE3
[IpuMeHeHHe METOJOB MaTeMaTH4eCKOH CTAaTUCTHKM JuIsi 00paboTka
pEe3yJIbTaTOB dKCIIEPUMEHTA UM HAOII0IeHU

OcCHOBHBIE TIOJIOKEHUS .
Vcronb30BaHue KOMIBIOTEPHBIX TEXHOJIOTUH JIst 00pabOTKH JaHHBIX.

CUCTEMHOTO aHaJIMN3a. .

1 [Toctpoenue sMnupuyecKoi pyHKINN pacTipeaeeHus.
Maremarnueckue o
I'padux sMmupruyeckoit GyHKIUU pacipeaeeHus.
MOJIEIIA CHCTEM

Omnpenenenne YUCIOBBIX XapaKTEPUCTUK BHIOOPKU
ITpoBepka CTaTUCTUYECKUX TUIIOTE3 O 33JaHHOM BUJE PaCHPEICIICHUS.
JlucriepcuOHHBIN aHAIM3.
PenieHne npakTH4eckux 3a1ad.
bamancoBas monens JIeoHTbEBa U €€ MPUMEHEHHE B CHCTEMHOM aHAJIN3e
AHanu3 TabJauIbl MEXOTpPACcIeBOro OanaHca

OCHOBHBIE TIOJIOKEHHS [Toctpoenne w™onenn JleoHTheBa Ha OCHOBE 3aJIaHHOW  TaOJHIIBI

1 CHCTEMHOI'0 aHaIM3a. |MeXOTpaciieBOro OanaHca

Marematnueckue
MOJIEIIN CUCTEM

OrneHka MpoayKTUBHOCTH TEXHOJIOTUYECKON MaTPHIIbI
Pelienre TUNIOBBIX 3a7a4 CTPATETUYECKOTO IJIAHUPOBAHUS
Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH MPHU PEIICHUH 3a]1a4




CHCTEMHOI'0 aHaJIN3a ¢ MpUMEHEHHeM OaaHcoBor Mojenu JIeoHTheBa

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaIu3a.
Maremarudeckue
MOJIENIH CUCTEM

[Toctpoenue u aHanu3 MoJieNeld CHCTEMHOM TUHAMUKHI

[TocTpoenue u aHanu3 MoJeNeld CHCTEMHOM TUHAMUKHU

Hcnonb3oBanue merona OJWiepa NpU peaiM3alMd MOJAEJICH CUCTEMHOU
JTUHAMUKHA

[Touck cranimoHapHBIX COCTOSTHUI

[TocTpoeHue cleHapueB pa3BUTUA HCCIEAYEMBIX CHCTEM C IOMOIIBIO
MOJENIEN CUCTEMHON TUHAMUKU

[Ipumenenne moneneld CUCTEMHOW JUHAMMUKH U PELIEHUE MPAKTUYECKUX
3a/1ad B CBOEH NPEIMETHOW OOJIAaCTH MCIOJIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHH.

OCHOBHBIE ITOJIOKCHUS
CHUCTCMHOI'O aHaJInu3a.
Marematudeckue
MOJCIN CUCTEM

ITocTpoeHHe perpecCHOHHBIX MOAENEH I aHajdu3a U IPOrHO3UPOBAHUSA B
CHUCTEMHOM aHaJIN3e

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

[Tposepka ocHOBHBIX nTpeanocsuiok MHK

Hcnonp30Banne NOCTPOSHHOM MOZEIN 1JIsl aHAJIN3A CUCTEMBI.

[TocTpoeHne HEMMHEWHBIX MOJIEIEH.

Br16op ayumieit moeny.

[IporHo3upoBanue Ha OCHOBE BHIOPAHHOW MOJEIH.

MeTopl ONTUMU3ALIH.
IIpumeps! moucka
ONTUMAJIbHBIX PEXUMOB

MatemaTuueckue MOJENU MOCTPOCHUSI KpUTEPUEB IP(HEKTUBHOCTH CUCTEM.
Meroast ontuMmuzanuu. I[lpumepbl TOMCKAa ONTUMAIBHBIX PEKUMOB
(YHKITMOHUPOBAHHUSI CUCTEM.

HOCTpOCHI/Ie MaAaTCMAaTUYCCKUX MOIIGJIGI;'I AJid onpeACIICHUA OINTHMAJIbHBIX

(GYHKIIMOHMPOBAHUS  |pEXKUMOB PabOTHI CHCTEM
cucTeM Hcnonp3oBaHne KOMITBIOTEPHBIX TEXHOJOTHN ISl TOMCKA ONTHMABHBIX
PEKUMOB (DYHKIIMOHUPOBAHUS CUCTEM IPU PEIICHUU NMPAKTHUECKUX 3a7ay
CHCTEMHOT0 aHAJIN3a.
[TpumMepbl IMUTAITMOHHOTO MOICTTMPOBAHUS
HmurtaimonHoe Peanu3anuss npuMepoB HMMHTAIIMOHHOTO MOJEIMPOBAHUS C TOMOIIBIO
MO/JICITMPOBAHUS MPOTrPaMMHOT0 00eCTIeUeHHS

mponeccoB IJIsd IMOUCKaA
OINITUMAJIbHBIX PEKUMOB
pa6OTI>I CUCTCMBI

Pemienne mnpakThueckux 3aa4 CUCTEMHOIO aHalIM3a C IPUMEHEHHUEM
HMHUTAIINOHHBIX MOJEIIEN. Haxoxnenue OIITUMAJIbHBIX YCJIOBUU
(YHKITMOHUPOBAHHSI CUCTEMBI C TIOMOIII0 UMUTAIIHIOHHOTO MOJEITUPOBAHUS.

MHorokpurepuajibHbIe
METO]Ibl ONTUMH3ALUU
JUTS IPUHSTHS pEeLIeHUM

MHOrokpuTepuaIbHble METOABI ONTUMUA3ALUY JJI IPUHATUS PELICHUI
[IpakTHyecKoe NMPUMEHEHUE METOJ0B MHOTOKPUTEPHAIBHBIE ONTUMHU3ALMU
JUISL IPUHSATHSL PEIICHUN.

Pemrenne 3amad mpUHATHSA PELIEHWM C MOMOIIBEO MHOTOKPUTEPHAIBHBIX
METO0B ONTUMM3ALUU C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOIOTUN

MarteMaTH4eCKHue METOAbI IMPUHATHA pCIJ_ICHI/Iﬁ

MaremaTnueckue P .
eIICHUE TPAKTUYECKUX 3aJlad Ha MPHUHATHE PEIICHUH C MCIOJIb30BaHUEM
MCTOLBL HPHHATHA 1\ /o reMaTHUecKHX — METOOB NPUHATUAA ~ PElIeHHH ¢  OpUMEHEHUe
PCLICHHIH KOMITHIOTEPHBIX TEXHOJIOTHM.
NmutanmonHoe MoeTMpOBaHUE ISl IPUHATHS PEIICHUN
[IpakTuueckass peanu3anusi OCOOCHHOCTEH TPUHATUS  pEIIEHUH B
JTUHAMUYECKH  CIIO)KHOM  cpefe C TNPUMEHEHHEM  WMHUTAIMOHHOTO
Nmutannonnoe MOJCIIHPOBAHUE
MOJIeTHpoOBaHue [1si  |PCIICHAE MPAKTHICCKUX 3a1a4 CHCTEMHOTO aHaIIN3a:
NPUHSTAS pelneHuii  |IPUHATHE  PCIICHHA HA  OCHOBE MMHTALHOHHOIO — MOJIECIHPOBAHHS
pacnpocTpaHeHus UHHOBALIUA:
MPUHATAE pEUICHUH Ha OCHOBE HMMTAIIMOHHOTO  MOJIETUPOBAHUS

pacrpocTpaHeHHs 3arps3HCHUH;




IIPHUHATHC pemeHHﬁ Ha OCHOBC UMHUTAIITUOHHOT'O

neMorpaduuecKux MpoIecCcoB.

MOACIIMPOBAHUA

5.3. CamocTosiTennbHas paboTa o

OyJaromuxcs

No | HaumeHnoBanue paznena o
CopneprkaHne caMOCTOSATENbHOM paboThI
I/ | JUCLUIUIMHBI U TEMBI
OCHOBHBIE TMOJIOKEHUSI CHCTEMHOI'O aHAIN3a U TEOPUH MPUHATHS PEIICHUM,
MaTeMaTHUYeCKUE METOJbl OOpabOTKH JaHHBIX, MPOBEPKA CTATUCTHYCCKUX
TUIIOTE3
N3ydyeHne OCHOBHBIX MOJIOKEHUSI CUCTEMHOTO aHaJIu3a U TEOPUU MPUHSITHUS
OCHOBHBIE ITOI0KEHUSI o
peuieHui,
CHUCTEMHOTI'0 aHaJIN3a. "
1 CaMOCTOSITEJIbHOE PEIICHUE TPAKTUYECKUX 3aaHuH,
Maremarudeckue o
MOLEIH CHCTEM CBSI3aHHBIE C MATEMATHYECKUMH METOJIaMU 00paOOTKU TaHHBIX M MPOBEPKOH
a CTaTUCTUYECKUX TUIIOTE3, UCIOJIb30BAHNE KOMIBIOTEPHBIX TEXHOJIOTUNA IS
peLICHHS 3aJaHU M.
N3ydyeHuid nOpuUMEHEHWI  KJIaCTEpHOTO aHadu3a JJisi MHOTOMEpPHOM
TPYIITUPOBKH.
BanancoBble MOEIN B CHCTEMHOM aHAJIN3€E
OcHoBHbIE TIoJIokeHus1 |3ydeHne npuMeHeHus1 OaTaHCOBBIX MOJICICH B CHCTEMHOM aHAJIM3e
1 cucTeMHOro aHanuza. |CaMOCTOATENbHOE BBIMOJHEHUE MPAKTUYECKUX 3aJaHHi C MPUMEHEHHEM
Maremarudeckue KOMITBIOTEPHBIX TEXHOJIOTHH.
MOJIETTU CUCTEM N3yuenrne OCHOBHBIX MPUHIMIIOB MOCTPOEHUS MOJEIH PACIIUPSIOMIECHCS
s3koHOMUKHU HeiimaHa
Monenu cucTeMHON TUHAMUKH B CHCTEMHOM aHAaJIn3e
N3yuenune TeopeTnueckoro Marepuana
OCHOBHBIE IIOTOKEHNS CaMocTOSITENbHOE BLIHOJ'IH?HI/IC MPaKTUYECKUX 33JaHUN C NPUMEHEHUEM
. CHCTEMHOIO AHATH3A. KHOMHLIOTepHHX TEXHOJIOT NI §
MaTeMaTHuecKie 63yt1eHI/Ie HpI/Il}’/IeHeHI/IH MOJEJIEW CHCTEMHOrO aHajiu3a B Pa3INYHbIX
MOJIEIIH CHCTEM 00JIacTsAX 3HAHUM. }
Mopenu cucTeMHON TUHAMUKH MPU ONMUCAHUU (PU3UIECKUX MPOIECCOB.
Mopnenu cUCTEMHOW AWMHAMHUKH B HSKOHOMHKE W jaeMorpaduu, MOAENb
Camyanbcona-Xukca.
Bo3M0oXHOCTH MaTeMaTUYECKUX MAKETOB U OHJIAWH CpeJl ISl IOCTPOCHUS U
aHajn3a MOJACJIEN CUCTEMHON JUHAMHUKHU.
[TocTpoeHne perpecCMOHHBIX MOJENEH JJid aHaIu3a U MPOTHO3UPOBAHUS B
CUCTEMHOM aHaJn3€e, IPOrHO3MPOBAHUE HA OCHOBE BPEMEHHBIX PSI/IOB
N3yuenune TeopeTnuueckoro Marepuana
OCHOBHBIE ITOI0KEHUSI 5
CamocTosiTeIbHOE BBIMIOJIHEHUE MPAKTUYECKUX 3aJaHUM C NPUMEHEHUEM
CUCTEMHOTO aHaJIN3a. N
1 KOMITHIOTEPHBIX TEXHOJIOTUN
Marematudeckue
OIICITH CHCTEM N3yueHne mNpOrHO3MPOBAHUS HA OCHOBE BpPEMEHHBIX PSIJAOB MYyTEM
M
A BBIJICJICHUSI KOMIIOHEHTOB BPEMEHHOTO psJia M CHHTE3a MOJEIH YpPOBHS
BPEMEHHOT0 psifa
[Toctpoenne monenu Kob66a-/lyrnaca.
MartemaTtuueckrue MOJEIH MOCTPOCHHs KpUTepreB 3 (HEKTHBHOCTH CHCTEM.
Meroasl ontumu3anuu. [IpuMepbl MOWCKa ONTUMAIBHBIX PEKHMOB
MeToasl ONTUMH3AIMH. (PYHKIIMOHUPOBAHUS CUCTEM.
ITpumeps! moucka
2 | onTUMaNIbHBIX PEKUMOB |M3ydeHre OCHOBHBIX THIIOB 3a7ad ONTHMH3AIMK, HCIOJIb3YyEMBIX JIJIS

(G YHKIIMOHUPOBAHUS
CUCTEM

MOJIY4EHHUSI ONTUMATBHBIX PEXKUMOB (PYHKIIMOHUPOBAHUS CUCTEM.
BrimonHenue 3amaHuWil Ui TIOJTYyYCHUS ONTHUMAJIBHBIX  PEKUMOB
(YHKIMOHMPOBAHUS  CHCTEM C  HCIOJIb30BAaHHEM  KOMIBIOTEPHBIX
TEXHOJIOTHH.




HNmuranmonnoe
MOI[GJII/IpOBaHI/ISI
MIPOIIECCOB JIJISl TIOMCKA
OIITUMAJIBHBIX pe)KI/IMOB
pabOThI CUCTEMBI

NMmuTanmoHHOE MOAEINPOBAHUE CUCTEM

N3ydyeHne TeOpeTHIECKUX OCHOB UMUTALIMOHHOTO MOZCINPOBAHUS CUCTEM
BeinonHenue 3aiaHuil 10 peanu3anvy UMUTALUOHHOTO MOJCIIMPOBAHUS C
[IOMOILBI0  IIPOIPAMMHOTO  OOECHEYEHUs,, HaXOXJIEHHE ONTUMAJIbHBIX
yCcIoBUH (YHKIMOHHPOBAHUS CHCTEMBl C TIOMOLIbI0 HMHTAIIOHHOTO
MOZECIIUPOBAHUA.

MHorokputepuaibHbIe
METO/bl ONTUMHU3AIII
JUTS IPUHSATHUS peLICHUM

MHorokpurepHaabHble METOIbI ONITUMHU3ALMHU I IPUHATHS PELICHUN
N3yuenue TEOPETUYECKOTO MaTepuana 1o IIPUMEHEHUIO
MHOTOKPUTEPUAIIBHBIX METOAOB ONTHUMHU3ALMU Ui INPUHATUSA PELIeHUH,
CaMOCTOSITEIILHOE BBIIIOJIHEHUE 3aJlaHui 1o IPUMEHEHHUIO
MHOTOKPUTEPUAIIBHBIX ~ METOJIOB IMPUHATHS pEIIEeHUH Ul  pelieHus
MIPaKTUYECKUX  33Jay  CHUCTEMHOr0  aHajJW3a C  HCIIOJIb30BAHHEM
KOMIIBIOTEPHBIX TEXHOJIOTHH.

MareMatnyeckre METObl IPUHATHS PELIEHUN
N3ydyeHne TeopeTH4ecKoro Marepuaiga M0 IPUMEHEHHIO MaTeMaTH4eCKUX

MaremaTuueckue .
METOIOB MPUHSTHS PEIICHUH.
METO/bl IPUHATHUSA
. CamocTosTenbHas paboTa Mo KOMIBIOTEPHOMY PEIICHUIO 33a/]a4 Ha IPUHATHE
CHICHU M o
P pelieHut ¢ WCIIOJIb30BAHUEM MATEMAaTUYECKHX METOJ0B TPUHSATHS
pelIeHUH.
NmutanimoHHOE MOEIMPOBAHUE JJIs IPUHATHS pELICHUN
N3yuenue TeopeTnyeckoro marepuaiia 00 MCIOJb30BAHUU UMUTAIMOHHOTO
HNmurtanmmonnoe

MOJIETIMPOBAHUE [
IIPUHATUS PELICHUI

MOJICTTUPOBAHUS [JISl IIPHHATHS PELICHUH.
CamocrosiTenbHast paboTa 10 BBINOJIHEHUIO 3a/laHUM, CBSI3aHHBIX C PEIICHUE
3aj1a4 10 NPUHSATHIO PEIICHUH C IPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHH.




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

B 00BbeM camocToATenbHOM paboThI 0 TUCIMITIMHE BKIIOYACTCS CIeayIoIee:

- I3y4YCHHE TEOPETUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLIUILINHEL,

- IOAATOTOBKA K MPAKTUYECKUM 3aHATHUSAM;

- IOJIFOTOBKA JIOKJIA/10B M COOOILICHMIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOATOTOBKA K DK3aMEHY.

3aJ10roM yCIEIIHOTO OCBOCHUS 3TOM JAUCHUILINHEI SBJSIETCS 0053aTeIbHOE MOCEIICHUE JEKIIMOHHBIX U
IPAKTUYECKUX 3aHATUH, TaK KakK IMPOIYCK OJHOro (TeM OoJjiee, HECKOIbKHX) 3aHATUI MOXKET OCIOXKHHUTbH
OCBOEHUE pa3/esoB Kypca. Ha nmpakTuueckux 3aHATHAX MaTepUal, U3JI0KEHHBIN Ha JIEKLUX, 3aKpeIUIsieTCs IpU
MOJIrOTOBKE JOKJIA/J0B U COOOIIEHUH, TPE3eHTALM, a TaKXkKe B paMKax BbINOJIHEHUS NPAaKTUYECKUX 3aJaHuM,
peleHusi KeHCOB M TECTOB, pealIn3alliil T'PYNIIOBBIX TPEHUHTOB, MPOOJEMHBIX AUCKYCCUH M APYrux ¢Gopm,
npeaycMoTpeHubix PITJI.

[Tpuctynas K U3y4EeHHUIO TUCLUUIUIMHBI, HEOOXOIMMO B IIEPBYIO OUEPE/Ib O3HAKOMUTHCS COAECPHKAHUEM
PIT/I, a Takke METOAMYECKMMH YKa3aHUSAMM 10 OPraHU3alMM CAMOCTOSITENBHOW pabOThl M MOATOTOBKU K
IIPAKTUYECKUM 3aHATHSIM.

[Tpy mOAroTOBKE K NMPAKTHUECKUM 3aHATUAM M B pPaMKax CaMOCTOSITEIbHOM pabOThl MO H3YYEHUIO
JTUCHIUTUIAHBI 00y4JaromuMcsi HE0OX0IMMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAaHHBIM Ha JICKIIMOHHOM 3aHATHM MaTepHal U JIOMNOJIHUTb €ro ¢ y4eTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

IIPY  CaMOCTOSITEIBHOM  U3Y4EHMM TEOPETHMUYECKOM TEMBl CHIelnaTb KOHCIEKT, HCIOJb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

HOJrOTOBUTHCS K IPOBEPOYHOM padoTe, MpeyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

MOJTOTOBUTHCS K IPOMEKYTOUYHON aTTECTALIUU.

7. OueHOYHbIe MAaTEepHAJb] AJsl NMPOBEACHUS TEKYUIEro KOHTPOJISI yCIeBAeMOCTH M NPOMEKYTOYHOM
arTTecTalMu 00y4aromMXCs M0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIMH ¢ yKa3aHUEM ATaIoB MX (JOPMUPOBAHMSI B IPOIIECCE OCBOCHUS TUCIUTIIIMHBI

Kox u naumenosanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOil
/1 (Momyms) cpelcTBa
KOMIICTECHIUH
1 OcHOBHBIE MTONIOKeHUs cucTeMHOoro a”Hanmsa.| YK-1.1, YK-1.2, YK-1.3, VK- Tect
MaremaTudecKkue MOJIEH CHCTEM 1.4, YK-1.6, YK-1.5 ec
, Meronpl ontumuszauuu. Ilpumepsl moucka VK-1.1, VK-1.2, VK-1.3, VK- e
ONTUMAJIBHBIX PEKUMOB (PYHKIIMOHUPOBAHUS 1.4, VK-1.5, VK-1.6 ec
CHCTEM
5 NmuranmonHoe MoJenupoBaHUs npoue6cc03 VK-1.2, VK-1.3, VK-14, VK-
JUISL TIOUCKA ONTUMAbHBIX PEXUMOB pabOThI 1.5, VK-1.1, VK-1.6 TECT
CHCTEMBI
4 MHuorokpurepuanbubie MeToabl ontumuzauuu|YK-1.2, VK-1.3, YK-1.4, VK- TecT
JUIST IPUHSITHS pENTeHUH L5 VK-1.1. VK-1.6
5 MareMaTuuecKkue METOIbI npunsatus| YK-1.1, YK-1.2, VK-1.3, VK- TecT
pereHuni 1.4, YK-1.5, YK-1.6
6 NMuTanmuonHoe MOJIETTUPOBAHHE mrsa| YK-1.1, YK-1.2, YK-1.3, VK- TecT
NPUHSATHSI pEHICHUN 1.4, YK-1.5, VK-1.6
7 13 VK-1.1, YK-1.2, YK-1.3, VK-
et 14, VK-1.5,VK-1.6  |"°"

7.2. TunoBbIe KOHTPOJBHBIC 3aJJaHHS U UHBIE MAaTEPHUAIbI TEKYIIIEr0 KOHTPOJIIS yCIIEBAaEMOCTH, HEOOXOJUMbIE
JUTS OLIEHKH 3HAHUN, YMEHUH U HAaBBIKOB U (MJIM) OMbITa IPO(ECCUOHATBLHON AeITEIbHOCTH, XapaKTePU3YIOIIIX
JTallbl d)ODMI/IDOBaHI/Iﬂ KOMHCTGHL{I/If/’I B IIpOoLeCCE€ OCBOCHUA TUCIHUITIIMHBI

st mpoBepku chOpMUPOBAHHOCTH MHAMKATOpa HocTrkeHus komnerenimn YK-1.1, YK-1.2, VK-




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

TuroBble KOHTPOJIBHBIE 3aJaHUS

3amaua 1

Haiitn maHHBIC IS 3a7add MO CBOEH MPEIMETHOW OOJACTH, OCYIIECTBHTH WX CHCTEMATHYECKYIO
00paboTKy, BBIIOJHUTH MPOTHO3 HA OCHOBE IMMOCTPOSCHHONW MaTEMaTHUECKON MOJIeNN

3anaya 2

CdopmynupoBaTh MaTeMaTHUYECKYH0  3a/ayy ONTUMHU3ALUU JJIs TOBBIIIEHUS 3(PPEKTUBHOCTH
TEXHOJIOTUYECKOT0 IIpolecca B CBOeH peaMeTHON obnacTu. PemmuTh 3a1aqy onTuMu3ammm,

cieNiaTh BBIBOJbI 00 ONTUMAIBLHOM PEXUME (PYHKIIMOHUPOBAHUS CUCTEMBbI

Tect 1
1. COBOKYMHOCTh B3aUMOCBSI3aHHBIX 3JIEMEHTOB, 00pa3yIOLIUX LIEJIOCTHOCTD UJIH €IUHCTBO
a. MOJieNb
0. opranm3anus
B. CHCTEMa
T. COCTOSIHUE
2. JInHaMHYECKOE N3MEHEHHE CHCTEMBI BO BPEMEHH
a. QyHKIHS
0. mporpecc
B. IIPOIIECC
r. (hakTop
3. HecBoaMMOCTH CBOWCTB CUCTEMBI K CYMME CBOMCTB €€ KOMIIOHEHTOB
a. HBBEHTYAJIbHOCTh
0. SMEPIKEHTHOCTh
B. SHTPOTHSA
T. SKCTParoOAIusI
4. IIporiecc HEPEPHIBHOTO PA3BUTUSI CHCTEM BO BPEMEHH
a. TMaJeKTuKa
0. mporpecc
B. IMHAMUKa
T. pyHKIMOHUpPOBaHUE

5. CnocoOHOCTh cCHCTEMBI 3aMMCTBOBaTb HEOOXOAMMBIE pPECypchl U3 BHEIIHEH cpeasl |
MPOTHBOJICHCTBOBATH TEHICHIINN Pa3pyIICHUS

a. ajanTarus

0. HeraTuBHas SHTPOIUS

B. TOMEO0CTa3

T. BMEPKEHTHOCTD

6. LlenenanpaBiieHHBI UTEPALIMOHHBIN MPOLECC MOJYYEHHUsS] CEPUU CUCTEMHBIX 3((EeKTOB C 1enbio
ONITUMH3AIMH PUKIIAJHON eI B paMKaX 33JJaHHBIX OTpaHUYeHHUH

a. CUCTEMHBIN Y PeKT

0. CTpYKTypHas ONITUMH3AIUS

B. SHTPONHS

T. TIporpecc

7. CucremMa MOXET JOCTUTHYTh TpeOyeMOro KOHEYHOI'O COCTOSIHUS, HE 3aBHUCAIIETO0 OT BPEMEHU U
OTIPEIENIIEMOTO HMCKITIOYUTEIBHO COOCTBEHHBIMH XapaKTEPUCTHKAMH CHCTEMBI TPU Pa3IMYHBIX HavaIbHBIX
YCIOBUSX U PA3IMYHBIMU MTyTAMHU

a. DKBU(PUHATHHOCTH

0. SMEPIKEHTHOCTh

B. SHTPOTIHS

T. YBOJIIOIUS

8. Meromonorust pemeHusi TpoOjaeM, OCHOBaHHAas Ha CTPYKTYPH3allMU CHCTEM W KOJHMYECTBEHHOM
CpPaBHECHUU AIbTEPHATHB

a. CUCTEMHBIN aHAJIN3

0. MoJIeIMpOBaHHE

B. IPOrHO3UPOBAHUE



r. Perpocniekuus

9. XapakrepucTuka, oTpakaromnas kauecTBo (3QGEeKTUBHOCTh) CUCTEMBI WJIH I[EJIEBYIO HAPABICHHOCTh
nporecca

a. OJICMEHT

0. pe3yabTaT

B. TIPOIIECC

T. I0OKa3arTesb

MHOkecTBO 00BEKTOB BHE JAHHOTO 3JIEMEHTA (CHCTEMBI), KOTOPBIC OKA3BIBAIOT BIHMSHUE HA JIEMEHT
(cucreMy) U caMH HaxXOJATCS O] BO3JCHCTBHEM 3TOTO 3JI€MEHTa (CHCTEMBI)

.a. THIoTe3a

6. mpobyiema

B. QJIbTEPHATHUBA

r. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYITHOCTH CITy4aiiHO OTOOpPaHHBIX 0OBEKTOB HA3BIBACTCS:

a) TeHEpaJIbHOW COBOKYITHOCTHIO; 0) BBIOOPOYHON COBOKYITHOCTBIO;B) MPOCTOM COBOKYITHOCTBIO; T)
MMOBTOPHOU COBOKYITHOCTHIO;]1) OECIIOBTOPHOI COBOKYITHOCTBIO.

2. Bce MbiciuMBbIe 00BEKTHI HEKOTOPOTO UCTOYHHKA HAOIOCHHIA

Ha3bIBAIOTCS:

a) TEeHepaJIbHON COBOKYIMHOCTHIO; 0) CIy4alHBIM KOJIJIEKTMBOM;B) COBOKYITHOCTBIO OOBEKTOB; T)
MHOXECTBOM OOBEKTOB.

3. Ecnu kaxnaplii 00beKT reHepaibHOW COBOKYIMHOCTH MMEET OJMHAKOBYIO BEPOATHOCTH MOMACTh B
BBIOOPKY, TO BEIOOpKA Ha3bIBACTCS:

a) MpOCTOii; ) MOBTOPHOM; B) OECIIOBTOPHOM;I') pENPE3CHTAaTUBHOM; /1) TCHEPAILHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YHCIO BBIOPAHHBIX CIy4alHBIM OOpa3oM »3JIEMEHTOB;0) OrpaHMYEHHOE YHCIIO
3JIEMEHTOB, BRIOPAaHHBIX HECITy4aiHO;B) OOJIbIIIAs COBOKYITHOCTH 3JIEMEHTOB, JJIsI KOTOPOU OIEHUBAIOTCS

XapaKTePUCTHKHU.

5. Yucno o0bEKTOB, BHIOPAHHBIX U3 F€HEPaIbHON COBOKYITHOCTH, Ha3bIBAKOTCS:

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

6. BoiOopka, mpu KOTOpPOH OTOOpaHHBIM OOBEKT BO3BpAIlaeTCs B TIE€HEPATbHYIO COBOKYIHOCTb,
Ha3bIBAETCS:

a) MpocToii; 0) HIOBTOPHOM; B) OECIOBTOPHOM; I') pENPE3EHTaTUBHOM; /1) T€éHEPaTbHOM.

7. B amuxke conepxkutcst 100 kpacubix, 300 3enensix, 200 cunux u 200 Genbix mapoB. W3 smmka
Haymaudy u3Biekator 150 mapoB. O0beM BEIOOPKU COCTABJISIET ... IAPOB.

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

8. B smuke comepxkutcst 150 kpacubix, 250 3enenbrx, 150 cunux u 250 Genpix mapoB. M3 smuka
Haynauy u3BnekatoT 150 mapoB. O6beM reHepaibHON COBOKYITHOCTH COCTABIISET ... IIAPOB.

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

9. Kak Ha3bIBaeTCs YMCICHHOE 3HAYCHHE IPU3HAKA!

a) 00beMOM BBIOOPKH; 0) reHepaTbHOM COBOKYITHOCTBIO; B) BApUAHTOM; I') CPEAHUM 3HAUEHUEM

. 10. KonnuectBo HaOM01eHUH, TIOMIABIINX B 3aJaHHBIA HHTEPBAJl UHTEPBAIbHOM TaOIUIIbI, HA3BIBACTCS:

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

Krou

12345678 910

OBr a a a rs a

OCTaJIbHEIE TECTHI Ha CafiTe MUCIIAIUINHEI



7.3. Cucrema OLICHMBAHUS PE3YNbTaTOB OOY4YEHUS MO JUCHUILUIMHE (MOIYJIO) MPH MPOBEICHUH TEKYLIETO

KOHTPOJIA YCIICBACMOCTH

O1LieHKa «OTINYHO)
(3auTeHo)

3HAHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIIIM 3a IIPEIEIIb
y4eOHOU MTPOrpaMMBbl;

- TOYHOE HCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0)KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M IN1yOOKO€ YCBOSHHE OCHOBHOM U JIONOJHUTEIBHOM JIUTEpaTypHl,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B TEOPUSAX, KOHIIETIIIUAX U HAMTPABICHHUSX JUCIUILIIHBI
U J1aBaThb UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Ysl HAyUHbIEe JOCTHKEHHS IPYTrux
JTUCIUTUTMH

HaBBIKU:

- BBICOKMH YpOBEHb C(HOPMUPOBAHHOCTH 3asBIICHHBIX B paboYeil mporpamMme
KOMIICTEHIHII;

- BJIaJICeT HAaBBIKAMH CAMOCTOSITEIIbHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI
HECTaHJAapPTHbIE CUTYALNH;

- IPUMEHSET TEOPETUIECKUE 3HAHUS I BEIOOpA METOIUKHU BBITOTHEHHUS
3aJlaHul;

- TPaMOTHO 0OOOCHOBBIBACT X0/ pPEIICHUS 3a/1a4;

- Oe3ynpeyHo BiIajJieeT UHCTPYMEHTAapHeM y4eOHOM JUCLUIUIMHBL, YMEHHE ero

3 PEKTUBHO UCIIOIH30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUSAX, AKTUBHO Y4acTBYET B

o o
TNUIIIADI IV ARANATIAITIIaY DI TN XIAADOIIT IO MNIAT T TIATTATITOIIIIG 0O IO

OrneHka «xXopoIo»
(3auTeHO)

3HAHUSA:

- IOCTATOYHO TMOJIHbIE U CHCTEMATU3UPOBAHHBIE 3HAHUSI 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOM M JJOTIOJIHUTEIBHOMN JIUTEPATYPbI, PEKOMEHJOBAHHON
paboyeil mporpaMMoi o JUCHUILIMHE (MOAYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHUENIUAX U HAIIPABIECHUSIX
JUCLUIUINHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- MCIIOJIb3YeT HAYYHYIO0 TEPMHUHOJIOTHIO, JIMHIBUCTUUECKU U JIOTHUECKH IPABUIIBHO
u3jaraeT OTBETHI HA BOIIPOCHI, YMEET JejaTh 000CHOBAaHHbIE BHIBOIBI;

- BJIaJICET UHCTPYMEHTapUEM 0 JUCIUIUIMHE, YMEHUE €T0 UCII0JIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HAyYHBIX U MPOQPeCcCHOHANbHBIX 3a7a4

HaBBIKU:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUAX, YIaCTHE B IPYIIOBBIX
00CYXJI€HUSIX, BBICOKHI YpPOBEHb KYJIbTYpPbl HCIIOJIHEHUS 3a/JaHUM;

- CpPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHIIN;

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

- 000CHOBBIBAET XO/]1 pPEIICHUs 33134 0e3 3aTpyIHEeHHUH




Onenka 3HAHUS:

«YZOBJIETBOPUTEIILHO» - TOCTaTOYHBIM MUHUMaJIbHBIA 00BEM 3HAHUI 110 AUCLHUILINHE;

(3aureHo) - YCBOEHHE OCHOBHOM JINTEPaTYphl, PEKOMEHI0BAaHHON pabodell mporpaMMoii;

- UCIMIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUWIMCTUYECKOE U JJOTUYECKOE
M3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BbIBOJIbI 0€3 CYIIECTBEHHBIX
OIIMO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHLIEIHUAX U HAIIPABIECHUAX 110
JUCLHUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUILIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]1a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHbIC 3a1a4u
HaBbIKH:

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

- IOCTaTOYHBI MUHIUMAJIBHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETESHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUM AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Oruenka 3HAHUA:

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

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIHHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX pab0Yeil MporpaMMon 1o
JTUCITUILIAHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJM4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI HCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BONPOCHI W MPAKTUYECKHE 3aJaHUS A HPOBEACHMSI NPOMEKYTOUHOM aTrTecTaluu
oOyyaromuxcsi, HeoOXOAUMBIE Ul OLEHKH 3HAHWH, YMEHUH U HaBBIKOB U (MJIM) OMbITa MPO(ECCHOHATBHOM
NEeSTENIbHOCTH,  XapaKTepU3YIOIIMX dTanbl  (GOpMHpOBaHUS KOMIETEHIMH B  IPOIECCE OCBOCHMUS
00pa3oBaTebHONW MPOTPaMMBI

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

O npruMeHeHUN MaTeMaTUYeCKUX METO/IOB AJIsl PELIEHUS 3a7a4 CUCTEMHOTO aHalln3a

[ToctpoeHre M HCHOIB30BaHME OAJAHCOBBIX MOJENEH Ui ONMUCAHUS B3aUMOCBS3EH B CIOXHBIX
cUcTemMax

Monenu cucTeMHOM JTUHAMMKHU U UX IPUMEHEHUE

[TpubnmxeHHbIe METO bl petieHus AuddepeHInaIbHbIX YPaBHEHUN U UX MPUMEHEHUE I peann3aiun
MOJIeJIE¥ CUCTEMHON JUHAMMKHU

[Toctpoenue Mozeneit cucTeMHOM TUHAMUKHU, IPUMEPBI PELICHHS C UX MOMOIIBIO MPUKJIAJIHbBIX 33a1a4

MMuTanmoHHbIE METO/BI 11 MOJEIUPOBAHUS MIOBEJEHHS CUCTEM

Buibl IMUTaIIMOHHOTO MOJIETTUPOBAHUS

MaremaTnueckre OCHOBbI MMUTAllMOHHOTO MOJIETIUPOBAHUS

OO6paboTka pe3yabTaTOB AIMIHUPUYECKUX HCCIECIOBAHUM C TOMOIIBIO METOJO0B MaTeMaTH4eCKOU
CTaTUCTUKH U

TEOPUU BEPOSTHOCTEN

MaremaTHueckue OCHOBBI (HOPMUPOBAHHSI BHIOOPOUHON COBOKYITHOCTH.

['enepanus ciyyaiHbIX YMCEN.

Metox MonTe-Kapno mist nprOIMKEeHHOTO BBIYMCICHUSI MHTETPAJIOB, PEILICHHS CUCTEM U




YpaBHEHUU.

YucnoBble XapaKTEpUCTUKHA BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHMs K OIICHKaM B MAaTEMAaTHYECKON CTaTHCTHKE.

IIpoBepka CTaTUCTHYECKUX THIIOTE3 O BHJE PACIPEICIICHUS CIy4allHOM BEIWYHMHBI B I'€HEPAJIBbHON
COBOKYITHOCTH.

Hcnonb3oBaHHEe MHCTPYMEHTAIBHBIX IIPOTPAMMHBIX CPEICTB U PEIICHUS 3aJad MaTeMaTU4YECKOH
CTaTUCTUKH.

BrlsiBiieHHE CTATHCTUYECKUX 3aBUCUMOCTEN MEXKAY MPU3HAKOM U (haKTOPaMHU.

ITocTpoeHne Moieny perpeccum.

OrneHka KauecTBa ypaBHEHMs pErpPECCUH, IPOBEPKA 3HAUMMOCTH YPABHEHUS.

IIposepka mnpennocbuiok MHK nns mMopenu mnapHOW JMHEWHOW pPErpeccuu i OMNpeaesICHUs
aZICKBaTHOCTHU

MOJIETIH.

[TpuMeHeHne HEMUHEHHOM 0THO(PAKTOPHOM PETrPEecCHH Ui TPUOIMKEHHOTO MTUCAHUS IMITUPHUYECKUX

3aBUCHUMOCTEH B CTPOUTENBCTBE

[TocTpoerne Moaenu MHOTO(GaKTOPHON perpeccuu A aHalIu3a U IPOTHO3UPOBAHNUS TIOBEACHHUS

IPU3HAKa B 3aBUCUMOCTH OT U3MEHEHHUs (PaKTOPOB.

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

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IPOrPAaMMHBIX CPENCTB MUl PEIICHHs 3a7ad MAaTeMaTU4eCKOU
CTaTUCTUKH

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

IlocTpoeHrne MareMaTHM4EeCKUX MOJENEH Ul pPelIeHUs IPUKIAJHBIX ONTUMHU3ALMOHHBIX 33134 B
CHUCTEMHOM aHaJIu3e

3aauy JUHEHHOro POrpaMMUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuil MeTo[ perieHus 3a1a4 JMHEHHOro MPOrpaMMHUPOBaHUS.

Ananm3 rpadu4ecKoro pemeHns Ha YyBCTBUTEIBHOCTb.

CuMIuiekc-MeTo| peueHys 3a1a4 JIMHEHHOTO POrpaMMHUPOBaHMSL.

Hcnonp30BaHWE MHCTPYMEHTAJIBHBIX MPOTPAaMMHBIX CPEICTB Ul pEUIeHHs] 3aJad JIMHEHHOTo
IIPOrpaMMUPOBAHHS.

TpancnopTHas 3aJja4a U 3ajja4ya 0 Ha3HAYEHUSX B CTPOUTENCTBE.

3aa4i MHOTOKPUTEPHUATIBHONW ONITUMHU3ALNH

MaremaTrueckne MeTOo bl MOAIEPIKKH MPUHATHS pELIeHHUH

7.4.2. llpakTuueckue 3aJaHus 175 MPOBEACHUS TPOMEKYTOUYHOM aTTecTallii 00yJaroInXCs
[TocTpoenue 6amancoBoi Mojenu JIeoHTheBa, MPOTHO3UPOBAHUE C TIOMOIIBIO IIOCTPOCHHONW MOJICIIH
AHaiau3 U TMPOTHO3 COCTOSHUSI CUCTEMBI C IOMOIIBI0O MOJEIN CUCTEMHOW [IWHAMHUKH, ITPOTHO3
9KOJIOTUYECKON CUTYyaIHU
Marematrnueckas 06paboTka JaHHBIX, TIOCTPOSHUE MOJIETH PErPEeCcCUy, aHaIN3 TOCTPOCHHON MOAETH
Ananus u MMPOTHO3UPOBAHUE COCTOAHNA CUCTEMBI HA OCHOBE BPECMCHHBIX PAI0B
HmuTanimoHHOE MOJENIUPOBaHNE (PU3NYECKOTO HITM TEXHOJIOTMYECKOr o Ipoliecca
Pemenne 3ala4uy OIITUMU3AIIUHN TJIs1 IIOBBIIIICHU S 3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTMYCCKOTO IMponecca
3anavya NpUHATHS PEIICHU TS pEIICHUs TPOOJIeMbl B TPOPECCHOHANBHOMN AeITeTbHOCTH
MHorokpurepualibHas ONTUMUA3ALMS ISl IPUHATHS pEHIeHUs] B TPOPECCHOHAIBHOM 1eATeIbHOCTH

7.4.3. IlpuMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPU HATUIUHN )
KypcoBas pabora (poekT) He IpeayCMOTpeHa Y4eOHBIM TIAHOM.



7.5. Meroanvecknue MaTepualibl, OMPESSIoNue MpoIeayphl OIICHUBAHUS 3HAHWKM, YMEHHM, HABBIKOB U (MJIH)
OTIbITa PO ECCUOHATBHOMN IEATENFHOCTH, XapaKTepU3YIOIUE 3Tabl (POPMHUPOBAHUS KOMITETCHIIUN

IIpouenypa mpoBeneHUs NPOMEKYTOUYHOM aTTECTAlMM M TEKYLIEro KOHTPOJSA YCIEBAEMOCTH
pErIaMeHTUPYETCs JTOKAJIBHBIM HOPMATUBHBIM AKTOM, OINPEACISAIOIUM MOPSI0K OPraHU3alui U IIPOBEICHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTali 00y4aroIuxcsl.

[Tponenypa oueHuBaHus (HOPMUPOBAHMS KOMIIETEHIMH INpPU IPOBEAECHUU TEKYLIEro KOHTPOJISA
MpUBE/ICHA B 1. 7.2.

THUnoBbIE KOHTPOJIBHBIC 3alaHUS WIM UHBIE MaTEPHUAJIbl TEKYILETO KOHTPOJIS IPUBEIAEHBI B I1. 7.3.

Onucanue mnokasaTenedl M KPUTEPUEB OLIEHWBAHUS KOMIIETEHIMI Ha pa3jMuYHBIX »JTalax MX
(bopMHpOBaHUs, ONTUCAHNE ILIKAJ OLIEHUBAHUS

OneHka «3auTeHo»

CHUCTEMaTU3MPOBAaHHbIE, TTIyOOKHE M TOJHbIE 3HAHUS IO BCEM pas3jeiaM JUCLUIUIMHBL, a Takke I10
OCHOBHBIM BOIIPOCaM, BBIXOISALIIM

3a Ipezesbl y4eOHON IpOorpaMMBl;

TOYHOE MCIOJIb30BAaHUE HAYYHOH TEPMUHOJIOTMM, CUCTEMAaTHMYECKH TIPAaMOTHOE U JIOTMYECKH
IIPaBWJIBHOE U3JI0KECHUE OTBETA HA BOIIPOCHI;

Oe3ynpeyHoe BIaJeHHE WHCTPYMEHTApHeM Y4YeOHOW IUCHMIUIMHBI, yMEHHE ero 3(QQeKTHBHO
UCII0JIb30BaTh B IOCTAHOBKE HAyYHBIX

U IIPaKTUYECKUX 3a/1a4;

BBIP@)KEHHAsI CIOCOOHOCTh CaMOCTOATENbHO M TBOPUYECKH pellaTh CIIOXKHBIE NPOOIEeMBbl U
HECTaH/IapTHbIEC CUTYaIUU;

HOJIHOE U ITyOOKO€ YCBOEHHE OCHOBHOMW U JIOMOJHUTENBHOM JIUTEpaTyphl, pEKOMEHI0BaHHOI padoueit
IIpOrpaMMon

110 TUCUUIUINHE;

YMEHHME OpPUEHTHPOBATHCS B TEOPHUSAX, KOHLENLHUAX W HANPABICHUSX IUCUUIUIMHBI U J1aBaTh UM
KPUTHYECKYIO OLICHKY,

UCIIOJIb3YS HAYUHbIE JOCTHXKEHUSI IPYTUX AUCLUIUIMH;

TBOpYECKas CaMOCTOsITeNIbHAasE paboTa Ha MPaKTHYECKUX/CEMHHAPCKUX/Ia00paTOPHBIX 3aHATUSAX,
aKTUBHOE y4acTue B

IPYNIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl HCIIOJIHEHHUS 331aHUM;

BBICOKHMH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B pabouell mporpaMMe KOMIETEHIIUH.

OneHnka «He 3a4TEeHO»

(dbparMeHTapHbIe 3HaHUSI 110 AUCLUILINHE;

OTKa3 OT OTBeTa (BBIOJIHEHUSI MMCbMEHHON paboThl);

3HaHME OT/IEIbHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX paboyell mporpaMMon 1o JUCLUILINHE;

HEYMEHHUE UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIM4yue rpyobIX OUINOO0K;

HU3KHUM YPOBEHb KYJIBTYpPbI UCIIOJTHEHUS 3alaHU;

HU3KHUH ypoBeHb COPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMMe KOMIETEHIIUH.

[IIkana oLleHNBaHUS

KonnyecTBO npaBUIIBHBIX

oTBeTOB, % O1enka

1o 55 «HE 3a4TEHO»

ot 55 1o 100 «3auTeHo»

7.6. Kputepun onieHnBaHus C(OOPMUPOBAHHOCTHA KOMITETCHIIHI MPY MPOBEJACHUU IPOMEKYTOUHOM aTTeCTAI[IN

yDOBCHL OCBOCHHUI M OLICHKA

e — OneHka OneHka
PHTEp «HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENHH | OneHKa «XOpOoImo» O1ieHKa «OTIAYHO
OLICHUBAHMUS
HO» o»
«HE 3aUTEHO) «3aUTEHO




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenuu ne
c(OpMHPOBAHBI.
3HaHMS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMIIETEHIINH
«IIOPOTOBBIN».
Komnerenmn

c(OpMHUPOBAHBI.
CdopmupoBaHbI
0a30BbI€ CTPYKTYpBI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHus OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
KomnereHnmum
c(OpMHPOBAHBI.
3HaHMA
apryMEHTHUPOBaHHBIE,

c(pOpMHUPOBAHBI 3HAHUU. Y MEHHUS HOCAT BCECTOPOHHHME. Y MEHUS
(bparMeHTapHbl U PENpPOAYKTUBHBIN |YCIEIIHO IPUMEHSIOTCS
HOCSIT Xapakrep, K PEILEHUI0 KaK
PENpPOAYKTUBHBIN IPUMEHSIOTCS K TUIIOBBIX, TaK U
Xapakrep. PEILIEHUIO TUIIOBBIX HECTaH/IapTHBIX
JeMoHcTpupyercs 3alaHUM. TBOPYECKUX 3a/IaHUH.
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs JlemoHCTpUpYeTCs
CaMOCTOSITEJIBHOCTH JOCTaTOYHBIN BBICOKHI YPOBEHb
[IPAKTUYECKOIO YpOBEHb CaMOCTOSITENIbHOCTH,
HaBBIKA. CaMOCTOSITEJIBHOCTH | BBICOKAsI aJallITUBHOCTD
YCTOHYMBOTO IIPAKTUYECKOI'O HAaBbIKA
IIPAKTUYECKOIO
HaBbIKA.
OO0yuaromuiicst OO6yuarommiics OO6yuaromuiics OOyuarormiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYLIECTBEHHbIE -3HAHUS -3HaHUE U -r1y0okue,
po0ebl B 3HAHUAX TEOPETUYECKOIO IIOHMMAaHHE BCECTOPOHHME U
yueOHOro MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHpPOBaHHbBIE
-JI0IyCKAIOTCS -HETIOJIHBIE OTBETHl | KOHTPOJIMPYEMOIO | 3HAHUS IPOIPAMMHOIO
MPUHLIMITHATIbHBIE Ha OCHOBHBIE o0Bbema MaTrepuana;
OLIMOKM IIPU OTBETE | BONPOCHI, OIIMOKU B IIPOrPaMMHOTO -[I0JTHOE TIOHUMaHue
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuaia; CYILIHOCTHU U
Ousnera, OTCyTCTBYET HEZ0CTaTOYHOE - 3HaHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUe [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX IIOHATUN U CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUI,
KaTeropui; M3JIaraeMbIX -CIIOCOOHOCTb TOYHOE 3HAHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTaHABIMBAaTb U | OCHOBHBIX IOHATUM, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHSATH CBSA3b | paMKax 00CyKIaeMbIX
SHAHWA JOIIOJTHUTENbHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3a1aHU1;
BOIIPOCOB B paMKax | JIONOJHUTENbHbIE BBISIBJISITD -CII0COOHOCTD
3aJaHuil Ousera. BOIIPOCBI. IIPOTUBOpPEUHS, yCTaHABIIMBaTbh U
MpOoOJIEMBI U OOBSCHATH CBSI3b
TEHACHIINU IIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-NIpaBUJIbHBIE U NIOCJIEI0BATENbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OINOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
IIOCTABJICHHBIE OTBETHI HA BCE 3aJJaHUs
BOIIPOCHI. owiera, a TakKe

JOIIOJIHUTCIIBHBIC
BOITPOCKHI 5K3aMCHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics OO6yuaronuiics OOyuaronmiics
MPAKTUYECKOTO BBITIOJTHUII BBITIOJTHUIT MIPABUJIHO BBITTOJHUI
3aanus ouera MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/IaHHE
oOy4aroruiics 3aJaHue OuiieTa ¢ 3aJaHue OmeTa ¢ ownera. [Tokazan

MPOJIEMOHCTPUPOBAJ | CYIIECTBEHHBIMU HEOOIBIINMH OTJINYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOEHHOTO
YPOBEHb YMEHUH. Honyckarorest [Tokazan xopommwme | ydeOHOrO MaTepuaa.
[IpakTnueckue OIINOKHY B yMeHus B pamkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep’)KaHUU OTBETA OCBOEHHOTO MPAKTUYECKHE 3a/1aHus
BBITTOJIHEHBI U pelIeHUuHU y4eOHOTO 6e3 omunooK
ymeHuA OOyuarommiics He MPAKTUYECKUX Marepuaa. OtBeTui Ha Bce
OTBEYAET HA BOIIPOCHI 3aJaHUM. [IpennoxeHHble JIOTIOJIHUTEIIbHBIE
ounera npu [Tpu oTBeTax Ha MPAKTUYECKHE BOIIPOCHI.
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHBI C
HABOJAIIUX BOIIPOCAX BOIPOCHI OBLIO HEOOJIBIINMHU
MIpEno1aBaTeis. JOTYIIIEHO MHOTO HETOYHOCTSIMU.
HETOYHOCTEH. OrtBerun Ha
OOJIBIITMHCTBO
JIOTIOTHUTEIBHBIX
BOITPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHeHnii [Ipumensier
METOJIUKY 3aTpyaHEHUS 110 BbIOMpaeT TEOpEeTUYECKUE 3HAHUS
BBITIOJIHCHHUS 3aJJaHUM. | BBIOOPY METOJIUKHU CTaHJAPTHYIO JUTs1 BBIOOpa METOUKH
Jlomyckaet rpyObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHU S 33/1aHUH.
OLIMOKH TIpH 3a/1aHUM. BBIIIOJIHEHUS He nonyckaer ommbox
BBITMIOJTHEHUH 3a/1aHul, | JlomyckaeT omuOKku 3a/laHuH. IIPY BBITTOJIHEHUHT
HapyIIAOIINE JIOTHKY | TPH BBIMOJIHEHUU | JlomyckaeT omuoKu 3a/IaHUM.
pelieHus 3aaay. 3a/1aHM, HAPYIIEHUsI| TIPU BBIITOJIHEHUH CamocTosTenbHO
Jlenaetr HEKOPPEKTHBIE| JIOTUKHU PEIICHUS 3aJlaHui, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. HapylIarolme pe3yNbTaThl
BIIQ/ICHUE He moxeT o60ocHOBaTh UcnbiTeiBaeT JIOTUKY PEIICHUSI | BBITIOJHEHUS 3aIaHU.
HaBBIKAMH AITOPUTM 3aTPyAHEHHUS C 3a1a4 I'pamoTHO
BBITIOJIHEHHS 3a7aHuid. | popmynupoBanueM | Jlenaer KOppeKTHBIE | OOOCHOBBIBAET XOJ]
KOPPEKTHBIX BBIBOJIBI 10 penieHus 3aaay.
BBIBOJIOB. pe3yabTaTam
HcnbiTeiBaeT pELIeHUS 3aa4H.
3arpyaHenus ipu | OOOCHOBBIBAET XOJ]
000CHOBaHUU pelieHus 3aaad 0e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHEHUS
3aJaHUMN.

OneHka Mo JUMCHUIUIMHE 3aBUCUT OT YPOBHSI C(POPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPEIJIEHHBIX 3a
JTUCLHUIUIMHOM, U MPEACTaBIsAeT co00il cpeaHee apu(pMeTHYecKoe OT BBICTABICHHBIX OIICHOK MO OTHEIbHBIM
pe3ynbTataM o0yueHus (3HaHUS, yMEHUS, BlIaJIeHHe HaBbIKaMu ).

O1eHKa «OTIUYHOY/«3aUuTEHO» BBICTABIISIETCS, €CIIM CpeIHee apu(PMETHUECKOe HAXOAUTCS B MHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOpOIII0Y/«3a4TEHOY» BBICTABIISETCS, €CIIU CpefHee apudMETHIeCKOe HaXOAUTCS B UHTEpBAJIe
or 3,5 1o 4,4.

OrneHka «yTOBIETBOPUTENHHOY/ «3a4TEHO» BBICTABIIACTCS, €CITU CpeHEe apu(PMETUUECKOEe HAXOJUTCS
B MHTEpPBAaje ot 2,5 1o 3.4.

OrneHka «HEYHIOBIETBOPUTEIBHOY»/ «HE 3a4TCHO» BBICTABISCTCS, €CIH CpeaHee apu(METHIECKOe
HaxoauTcs B uHTEpBasue ot 0 1o 2,4.



8. YueOHO-MeTOAMYeCKOE M MATEPHAJIBHO-TEXHUYECKOe o0ecreuyeHue TUCIUIIHHbI (MOTYJIsA)
8.1. [lepeyeHb OCHOBHOI M JONOJIHUTEIBHOM JIUTEPATYPbI, HEOOXOIUMOM JUIsi OCBOCHUS TUCIUIUIMHBI (MOJTYJIs)

. KommuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs yUeOHOU U
n/m yueOHO-MEeTOINYECKON JTUTEepaTyphl aﬁieli?;};zgz/sg%(ép
OcHoBHasi IUTEPATYpPa

1 [anboa T. B., CucremHblii aHanu3 B TeXHHKEe M TexHoiorusx, OpenOypr:| http://www.iprbooksh
Openbyprckuii rocynapersennbiii yausepeurer, DbC ACB, 2016 op.ru/69943.html
AxmamueB @. I'., I'mipdpano P. M., MaremaTudyeckoe MOJICIUPOBAHUE H http://www.iprbooksh

2 |meroxsl ontumusaiui, Kazans: KazaHckuil rocy1apCTBEHHBIH apXUTEKTYPHO - Ob ru /733'09 html
crpoutenbHblil YHUBEepcuTeT, D5C ACB, 2017 ' '
Kopo6osa U. JI., Apremos I'. B., [Ipunstue pemniennii B cuicteMax, OCHOBaHHBIX http://www.iprbooksh

3 |ma 3HaHuWsx, Tam0oB: TaMOOBCKHIl TOCYIapCTBEHHBI TEXHUYCCKUIL Ob /6 4i66 html
vausepcuter, J6C ACB, 2012 ' '
CexneroBa H. H., TyukoBa A. C., CucTeMHBbII aHaIu3 U NPUHITHE PELICHUN, http://www.iprbooksh

4 |Camapa: TToBOKCKHMIT TOCYIQpPCTBEHHBIH YHUBEPCUTET TEICKOMMYHUKAIMNA U Ob /75 407 html
nadopmaruku, 2017 ' '
Canmuua H. HO., HWmurammonnoe woxaenupoBanue, Tomck: Tomckuit http://www.iprbooksh

5 |rocymapcTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIHOICKTPOHUKH, Db OI.3 fu /70612 html
Kownrenrt, 2015 ' '
HussutauaoBa A. P., Kopnonckas U. b., OGmias Teopusi CHCTEM U CHCTEMHBIH http://www.iprbooksh

6 |anamus, Camapa: [ToBomkCcKuMit rOCYJapCTBEHHBIN YHUBEPCUTET OF.) fu /75?;9 4 html
TeJIEKOMMYHHUKAIMU U nHGopmartnku, 2017 ' '
®omun B. TI'., Umwurammmonnoe wmopemupoBanue, CaparoB: CapaToBCKuit http://www.iprbooksh

7 |rocymapcTBeHHBIH TeXHHYECKU# yHuBepcuter umeHu HO.A. Tarapuna, DBC OF') ru/76 483 html
ACB, 2015 ' '

8 [Mussckwuii C. A., [punstue pemwennii, Camapa: Camapckuii rocyaapctBennsiit| http://www.iprbooksh
apXUTEKTypHO-CcTpouTeNbHBIN yHUBepcuTeT, I6C ACB, 2015 op.ru/49894.html

9 Kypasaea T. 0., Tlpaktukym mo gucumuindHe «Mmutanunonnoe| http://www.iprbooksh
MmoterpoBanuey, Caparos: ByzoBckoe obpazoBanue, 2015 op.ru/27380.html
UYepnsiesa C. H., Jlemncenxo B. B., Kopo6oma JI. A., HmurtanuonHoe http://www.iprbooksh

10 |momenupoBanme cuctem, Boponex: BopoHEXCKH# — TrocyaapCTBEHHBIH OF') ru /50630 html
VHUBEPCUTET HHKEHEPHBIX TeXHoJorui, 2016 ' '

JonoJHUTeIbHAS JIUTEepaTypa

1 Hanensa T. 5., Teopust cucteM U cuCTeMHBIN aHanu3, Mocksa: EBpasuiickuii| http://www.iprbooksh
OTKPBITHII HHCTUTYT, 2011 0p.ru/10867.html

5 bamaranckuit WM. A., TlpukmagHoii cucremuslii ananu3, Hosocubupck:| http://www.iprbooksh
HoBocubupckuii rocyjapcTBEHHbIN TeXHUYeCKH yHuBepeuTet, 2013 0p.ru/45429.html
HussutaunoBa A. P., HMccnenmoBanue omepauuid U METOJbI ONTHUMHU3ALNH, http:/Avww.iprbooksh

3 |Camapa: TTOBOKCKHIT TOCY/IApPCTBEHHBIH YHHBEPCUTET TEICKOMMYHUKAIIAN 1 OF') U /753'77 html
uHbopmaruku, 2017 ' '
Kazanckas O. B., IOu C. I'., Anbcosa O. K.,UMOILCJ'II/I u MCTOIIBIUOHTI/IMI/BE[LII/II/I“. http://www.iprbooksh

4 |IIpaktukym, HoBocuOupck: HoBoCHOMPCKHII TOCYJapCTBEHHBIN TEXHHUYECKHI 0p.ru/45397.html
yauBepcurer, 2012 ' '

5 Pemmvun B, W., MuTanuoHHOe MOAEIMpPOBAaHHWE M CHUCTEMbI ympasienus,| http://www.iprbooksh
Mocksa: Undpa-Unxenepus, 2016 0p.ru/51719.html
IOmua B. C., MeTOJII/ILIeCKI/IUe YKa3aHHS U KOHTpOJ‘IBI;II)Ie 3aJaHus nvo JTUCITATIIINHE http://www.iprbooksh

1 |Teopus nmpunsiTus perienuii, MockBa: MOCKOBCKUIT TEXHUYECKHI YHUBEPCHTET

cBs3u ¥ nHdopmartuku, 2014

op.ru/61765.html




OOyuarommecst U3 yrciia tHBaIuA0B 1 aull ¢ OB3 obecnieunBaroTcs NeYaTHBIMA U (MITH ) DJIEKTPOHHBIMU
o0pa3zoBaTeNbHBIMU pecypcaMu B (pOpMax, aaanTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBBSI.

8.2. TlepeueHnp pecypcoB WH(MOPMAMOHHO-TEICKOMMYHHUKAITMOHHON ceTn «MHTepHET», HEOOXOIUMBIX IS
OCBOCHMS JTMCITUTUTHHBI (MOJTYIIS)

Haunmenoanue pecypca cetu «VHTEpHET» DNEeKTpPOHHBIN ajpec pecypca
(OCHOBBI CHCTEMHOTO aHAJIN3a ¥ TSCOPHUH MPUHITHS PEIICHHI moodle.spbgasu.eu
elibrary.ru elibrary.ru
Scilab https://www.scilab.org/

8.3. Ilepeuennb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

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

internet-resursy/

https://www.spbgasu.ru/upload-
Criucok coopaukoB TpyaoB u kordpepenuuii B PUHL/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/

Enunblit  3MeKTpOHHBIN  pecypc  yueOHO-METOJIUYECKOW JUTEepaTyphl

CLIGCACY www.spbgasu.ru

Bcepoccuiickuii  MHCTHTYT HaydHOW M TEXHHYECKOW HH(pOpMAIHH ‘e

(BUHUTH) www2.viniti.ru

Poccuiickas rocyapcTBeHHasi OubanoTeKa www.rsl.ru

@enepanbHblii  0O0pa3oBarenbHbI moptan "EauHoe oOkHO nmocTtyna K

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

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

8.4. TlepeueHbp HH(POPMAIIMOHHBIX TEXHOJOTHH, HCIONb3YEMbIX MPU OCYIIECTBIEHUU O00pa30BaTEILHOTO
mporiecca IO JUCHMIUIMHE, BKIIOYas TMEPedYeHb JIMIEH3MOHHOTO M CBOOOJHO pPaclpoCTpaHSIEeMOro
MPOrpaMMHOTO 00eCTIeueHUs

Crioco6 pacnpocTpaHeHus
HaumenoBanwue (JTMTIEH3NOHHOE WJIH  CBOOOIHO
pacnopocTpaHIeMoe)




Microsoft Visio 2016

HoroBop Ne J132009689201 ot
18.12.2020r IIporpammHbIe
npoayKThl Maiikpocodt, gorosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Gretl Bepcusg 2019¢

CBOOOHO PACIIPOCTPAHIEMOE

Matlab Bepcust R2019a

MATLAB JIOTOBOP
NeJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiia IIpoexTs!"”

Ramus Educational Bepcust 1.11

CBOOOJIHO PACIIPOCTPAHIEMOE

Microsoft Windows 10 Pro

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

Microsoft Office 2016

HoroBop Ne J132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTel Maiikpocodt, noroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TeXHUYECKOe 00ecredeHne JUCITUTLTUHBI
CaeneHnst 00 OCHAIEHHOCTH YI€OHBIX ayAMTOPHI M TOMEIIEHHUH IS CAMOCTOSITEILHONW PA0OTHI

HaumeHnoBaHue yuyeOHBIX ayAUTOPUI U TOMEIICHUI
IUIsL CAMOCTOSITENIbHON paOOThI

OcHalieHHOCTh 000pyJOBaHUEM U TEXHUYECKUMU
CpelacTBaMu 00y4YeHus

07. VYuebHble ayaUTOPUU IS TPOBEACHUS
JIEKIIMOHHBIX 3aHIATUU

YueOHas AyJUTOPHUA JJIsA IMPOBCACHU A 3aHATHI
JCKIIMOHHOIo  THIla, KOMIIICKT MyJ'II:THMGI[HfIHOFO

000py0BaHUs (mepcoHanbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA MPOEKTOP, PKPaH, ayJIuo-CUCTEMA),
J0CKa,  JKpaH, KOMIUIEKT  ydeOHOll  melenn,

noakmoueHne kK kommbiorepHoit cetn CIIGIACY,
BEIX01 B MaTEDHET

07. KoMIbroTepHBIN KJ1acce

Pa6oune mecra c [1K (cTon KOMIBIOTEpHBINA, CUCTEMHBIN
070K, MOHHMTOp, KJaBHaTypa, MbIIIb), CTOJ pabouui,
noakmoueHue k kommbioTepHoil cetu CIIGIACY,
BBIX0J1 B Internet.

07. YdeOHble ayaUTOpWUU I CaMOCTOSATEIbHON
paboThI

[Tomemenue TUTST CaMOCTOSITENTLHOM paboTsI
(KOMIBIOTEPHBIH KIi1ace):

IMK-12 mT. (cucTeMHbIi OJIOK, MOHUTOp, KJIaBUATYpa,
MBIIIE) €  YCTAHOBJICHHBIM  MYJIBTHMEIUHHBIM
o0opynoBaHueM (IIPOEKTOp, JKpaH, KOJOHKH) C
nocTynoM K cetu «MHTepHeT» 1 o0ecriedeHneM J0CTyIa
B DJEKTPOHHYIO HH(OPMAIMOHHO- 00pa3oBaTEIbHYIO
cpeny CIIGIACY; nmocka MapkepHas; KOMIUICKT
yueOHol Mebenu Ha 12 mocaiouHbIX MECT.




07. VYuebuwpie aymutopum anua nposeneHus|Komrmiekt MYJIbTUMEIUITHOTO 00opyoBaHUs
PAKTUYECKUX 3aHATUH, KypCOBOT0|(TIEpCOHAIIBHBIN KOMIIBIOTED, MYJIbTUMEAUNHBINA
MIPOCKTUPOBAHMS (BBIMOTHEHUSI KYPCOBBIX padoT),[mpoekTop, 3KpaH, ayauo-CHCTeMa), TOCKa, KOMIUICKT
TPYIIOBBIX M WHAUBUIYAIBHBIX KOHCYJbTALUM,|ydeOHON MeOeH, MOAKIIOYEHUE K KOMITBIOTEPHOU CETH
TEKyIIero KoHTpoJis u npomexxyrounoit arrectanuu|CII6I'ACY, Beixon B UHTEpHET

Z[J'IH HWHBAJIMIO0B U JIUII C OB3 obecneunBaroTCcs CIICOHUAJIBHBIC YCIIOBUA JJIA ITOJTYUCHUA 06p330BaHI/I${ B
COOTBCTCTBHHU C Tpe6OBaHI/ISIMI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.



Pa6ouast mporpamma coctasieHa Ha ocHoBe PI'OC BO - maructpaTypa 1mo HanmpaBJI€HUIO TOATOTOBKH
40.04.01 FOpucnpynennus (nmpuka3z Munooprayku Poccun ot 25.11.2020 Ne 1451).

IIporpammy cocraBuiI:
JIOTIEHT, K.(-M.H. Ypazaesa JI.10.

[Tporpamma oOCyxieHa 1 pEKOMEHI0BaHa Ha 3acenaHuu kadeapbl MaTeMaTHKu
13.05.2021, npotokon Ne 8

3aBenyromuii kageapoit k.¢g.M.H., noreHr, ['.B. SkyHnuna

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
15.06.2021, npotokoi Ne 10.

[Ipencenarens YMK k.10.H., nouent J[.B. iBanoB
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