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1. ey 1 32124 0CBOEHUSI AMCUUIJIMHBI (MOTYJIs1)

dbopMupoBaHUe y OyIyIIUX MAarKCTPOB CIOCOOHOCTH OCYIIECTBISATH KPUTUIESCKUI aHAITHU3 TTPOOIIEMHBIX
CUTYaIlMil Ha OCHOBE CHCTEMHOTO MTOAX0/a, BRIpadaThIBaTh CTPATETHIO JIEHCTBUMA

dbopMHUpOBaHHE CIIOCOOHOCTH K BBISBICHHIO COCTABJISIFOITUX MPOOJIEMHON CUTYaIlMH M CBSI3EH MEXIY
HUMH,

OCBOCHHME METOJOB KPUTHUYECKOTO aHaJIM3a MPH UCCIICIOBAHMHM CHCTEM M BBHIOOpAa METOJIOB aHAJIM3a,
a/ICKBAaTHBIX MPOOJIEMHON CUTYaIUH;

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

MOJIyYCHUE 3HAHUW IO MPUMEHEHHIO CIIOCOOOB OOOCHOBAaHMS pPeIICHHs (MHIYKIUSA, ACTYKIHS, I10
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 MJIAHMPYEMBIX Pe3yJbTATOB O00y4YeHHsI MO JAUCHMIUIMHE (MOJYJ/II0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM

Kox u naumenoBanue Kon u HaumeHnoBaHue [Tnanupyemblie pe3yabTaThl O0y4eHUS 1O
KOMIIETEHIIH WH/INKATOpa TOCTHKCHUS JTUCIUTUTHHE, 00€CIIeUNBAIONINE JOCTIKEHHE
KOMITETEHIIHH IUTaHUPYeMBIX pe3ynbTaToB ocBoeHust OITOI]
YK-1 CrocobeH|YK-1.1 OcymecTBisier TOWCK|3HAET
OCYILIECTBIATh KPUTHUUECKUN [MHPOPMALIMOHHBIX PECYpcOoB (B|- TMPUHIUIBI TMOWUCKA M MaTeMaTUYECKOU
aHaIu3 NpoOJEeMHBIX [TOM YHcie B IUPPOBOU cpene),|00padOTKM JaHHBIX, HPUHLIUIBl TeHEpaluu
CUTYyaIui Ha OCHOBe|cOOp U 00paboTKy MHGOPMAIIMH |penpe3eHTaATHBHON BBIOOPOYHOM
CHCTEMHOTO M10/1X0/1a,|0 MTPOOJIEMHON CUTYalluu COBOKYITHOCTH;
BbIpa0aThIBaTh  CTPATETHUIO - TEOPEeTUYECKHE OCHOBBI MaTEMaTHYECKOM
NENCTBUN 00pabOTKH TaHHBIX
yMmeet

- OCYILIECTBIISATh T€HEPALMIO PENPE3CHTaTUBHON
BBIOOPKHU B COOTBETCTBHH C 33aHUEM;

- 000CHOBBIBaTh HEOOXOAUMBII 00beM BEIOOPKHU
JUISL NCCIIeIOBAHUS,

- TOpPOBOJIUTH CTaTUCTHUYECKYIO 00paboTKy
JTAHHBIX MIPOBOJAXMOTO MCCIICIOBAHNS.

BJIajieeT HABBIKAMM

- MaTeMaTH4YeCKHUMH METOJaMu 00paboTKH

JTaHHBIX
YK-1 Cnoco6en|YK-1.2  TlpoBoguT  OIICHKY|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 Crnocob6en|YK-1.3 Ocy1ecTBisieT|3HaeT
OCYIIECTBIISATh KPUTUYECKUM |JEKOMIIO3UIIMIO  MPOOJIEMHO# |- CcOCOOBI JIEKOMIO3UIIMK CcHUCTEM (ammapaT
aHaIu3 MPOOJIEMHBIX [CUTyallMH KaK CHCTEMBI 3HAKOBBIX AUarpaMM M mpoyee);
CUTyaIuin Ha OCHOBE - MaTeMaTU4YeCKHe  METOAbl  BBISBICHUS
CHUCTEMHOTO MOJX0/1a, 3aKOHOMEPHOCTEH  (YHKIIMOHUPOBAaHUS U
BbIpa0aThiBaTh  CTPATETHIO Pa3BUTHS CUCTEM;
JEUCTBUI - MaTreéMaTHU4YeCKHE MOJENIA ONHUCAHUS CHUCTEM
JUIi UX aHalIM3a W IPOrHO3UPOBAHUSA
MOBEAECHUS, CTPATErM4Y€CKOro IJIAHUPOBAHUS;
yMmeer
- BBIIBJIATH cHUcTeMOOOpasyroiue (HaKTopsl,
XapakTEepU3yIOLIUe CTPOCHUE U TMOBEICHUE
CUCTEMBI;
BJIa/IeeT HABbIKAMU
- crnoco0aMu  BBISIBICHHUS — COCTABJISIOIIUX
MPOOJIEMHOM CUTYaIlUU U CBS3CH MEXKTy HUMH C
UCII0JIb30BAaHUEM MaTEMaTUYECKOT O anmnapara:
OaJIaHCOBBIX MOJEJIEH, MOoJAeIeH CHUCTEMHOM
JTUHAMUKH, PETPECCUOHHBIX MOJIETIEH
YK-1 Cnoco6en|YK-1.4 BrisBnser aseMeHT(bl) H[3HaeT
OCYIIECTBIISITh KPUTUUECKUM|CBSA3B(H), CO3/AI0IME|- OCHOBHBIE MATEMAaTHUUYECKHE MOICIH A
aHaIu3 POOJIEMHBIX [[IPOOIEMHYIO CUTYAIUIO BBISIBJICHUS 3JIEMEHTOB M CBSI3€M B CHUCTEMax,
CUTyaIui Ha OCHOBE CO3JAIOIUX  MPOOJEMHYI0  CUTYyallMl0  C
CHUCTEMHOT'O noaxo/a, UCII0JIb30BAaHUEM MaTEMaTUYECKOTO anmnapara:
BbIpa0aTbIBaTh  CTPATErHIO 0alaHCOBBIX MOJIETIEH,
JeHCTBUM Mo/ieJIel CUCTEMHOM JUHAMUKH,

PETPECCUOHHBIX MOJICIIEH;

MaTeMaTUYeCKUe OCHOBBI HMMMTALMOHHOIO
MOJIETTUPOBAHMUS;

- OCHOBBI MareMaTH4YECKOro MOJEIUPOBAHHUS C
HUCIIOJBb30BaHUEM UMHUTAIIMOHHBIX MOI[CJ'ICI\/'I;

ymeeT
- BBISIBJISITH 3JIEMEHT(bI) U CBSA3b(H), CO3/IAI0IINE
npoOJeMHYI0  CUTyallMl0  C  TIOMOIIBIO

MMHTALMOHHOIO MOJIETIUPOBAHMS;

BJIa/ieeT HABbIKAMU

- IpUEMaMU UMUTALIMOHHOTO MOJICIINPOBAHNS;
METOAAMH MAaTEeMaTHUYEeCKOro aHaiu3a Uit
MHTEpIPETALMU PE3yJIbTaTOB MMHUTALMOHHOTO
MOJEIIUPOBAHUSA.




VK-1 Crocoben

VYK-1.5 ®opmynupyer 3agauy

3HaeT

OCYILECTBIIATh KPUTHUECKUH (1) TUIS pa3pellleHusA(- OCHOBHBIC MAaTEMATHYECKUE MOJEIH I
aHaJIN3 POOJIEMHBIX [[TPOOIEMHON CUTYalluu ONMCAHUS CUCTEM;
CUTyalun Ha OCHOBE - OCHOBHBIE = MAaT€MaTU4YECKHUE  METOJBI
CUCTEMHOI'0 10J1X0/1a, ONTUMHU3ALINY;
BbIpa0aThIBaTh  CTPATErHIO - OCHOBHBIE MATEMaTUYECKUE MOJEIIN IPUHATHS
JEHCTBUAN pelmieHud M DKCIIEPTHOTO  OLICHUBAaHUSA
CLICHApUEB Pa3BUTHS;
- MaTeMaTU4YEeCKUE OCHOBBI HMMHUTALMOHHOTO
MOJIEJIUPOBAHUS CUCTEM;
ymeer
- (Qopmanu30BBIBAaTH YCIOBHE 3adauydl |
bopmynupoBaTh eé MaTEMAaTHYECKYIO
IIOCTaHOBKY;
- CTPOUTbh UMUTALIMOHHYIO MOJIEIIb;
BJIaJieeT HABBIKAMH
- crocob6aMu MaTeMaTU4ecKoi (hopMan3anuu
yCIIOBUS IPEAMETHOM 3a/1auH;
- MOAXOJaMH K BbIOOpY WM IOCTPOCHHIO
MMUTAILMOHHON MOJIETN CUCTEMBbI
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;
CUTyaluin Ha OCHOBE - CII0COObI BBIOOpa MaTeMaTHYECKOIo MeToJa
CUCTEMHOI'O oJ1X0/1a, peleHus;
BbIpa0aThIBaTh  CTPATErHIO ymeer
JIEUCTBUI - OCYLIECTBJIATh UACHTU(DHUKAITIIO
MaTEMaTHYECKON  3ajaud I pPELICHUS

MPUKIaAHON 3a4a4H;

- 00O0CHOBBIBaTH BBIOOP MaTEMaTHYECKOTO
MCTOa pCIICHUS OJIs HpI/IKHaI[HOfI 3a1a4u,
BJIa/leeT HABBIKAMU

- crmocobamMu  pelieHdus  MaTeMaTHYeCKOM
3a1a4u, popMaln3yroe MPUKIaIHYIO 33a1a49Yy,
C IIOMOIIBIO BBI6paHHI)IX MaTEMATHYCCKUX
METOJIOB

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl
Hannas gucnuruiiHa (MOAyib) BkiIodeHa B bnok «ucummmuael, momynu» b1.0.01 ocHoBHOIA

npoeCCHOHAIBHON  00pa30BaTEIbHOM TPOTPAMMBI

00s13aTeNbHON YacTH y‘-IC6H01"O IJ1a”Ha.
3HAaHUEC KypCa MaTEMAaTUKH B paMKaX IMpOorpaMMbl 6a1<anaBpHaTa

15.04.03 IlpuknagHass MexaHMKa WU OTHOCUTCA K

No Mocie S — Kon n HanMeHoBaHue HHIUKATOpa
n/m Ayrotie mett JIOCTHKEHUSI KOMITETEHITUN
N VK-2.1, YK-2.2, VK-2.3, YK-2.4, VK-
1 |IIpoekTHBII MEHEIKMEHT 25




2 BrinosiHeHME, TOATOTOBKAa K MPOUEAYypE 3allyMThl W 3alluTa

BBIMTYCKHOM KBaTHU(UKALMOHHON pabOThI

VK-1.1, YK-1.2, VK-1.3, YK-1.4, VK-
1.5, VK-1.6, VK-2.1, VK-2.2, VK-2.3,
VK-2.4, VK-2.5, YK-3.1, YK-3.2, VK-
3.3, VK-3.4, VK-4.1, VK-4.2, VK-4.3,
VK-4.4, VK-5.1, YK-5.2, YK-5.3, VK-
6.1, YK-6.2, VK-6.3, OTIK-1.1, OITK-
1.2, OIK- 1.3, OIK-2.1, OIK-2.2,
OIIK-2.3, OIIK-2.4, OIIK-3.1, OIITK-
3.2, OIIK- 3.3, OIK-4.1, OIK-4.2,
OI1K-4.3, OIIK-4.4, OIIK-4.5, OITK-
5.1, OIK- 5.2, OIIK-5.3, OIK-6.1,
OI1K-6.2, OIIK-6.3, OIK-6.4, OITK-
6.5, OITK- 6.6, OTK-7.1, OITK-7.2,
OIIK-7.3, OIIK-7.4, OIIK-7.5, OIIK-
8.1, OIK- 8.2, OITK-8.3, OIIK-8.4,
OI1K-9.1, OIIK-9.2, OITK-9.3, OIIK-
9.4, OIK- 10.1, OIK-10.2, OITK-
10.3, OIIK- 11.1, OIK-11.2, OIIK-
11.3, OIK- 12.1, OIK-12.2, OIIK-
12.3, TIK-1.1, TIK-1.2, TIK-2.1, TIK-
2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-3.3,
MK(D)-1.1, TIK(D)-1.2, TIK(D)-1.3,
TIK(LT)-1.4, TIK(L)-1.5

3 HudopmaninoHHoe MoIeTUpOBaHue B MpodeccuoHanbHON chepe

(BIM)

TIK-1.1, TIK-1.2, TIK(ID)-1.1, TIK(L) -
1.2, TIK(L)-1.3, TIK(LD)-1.4, TIK(LD)-
15

4 praBJ'IeHI/Ie HaaAC)KHOCTHIO TCXHHYCCKHUX CUCTEM

OIIK-1.2, OITK-1.3, OIK-4.2, OIIK -
10.1, OIIK-10.2, OIIK-10.3, OIIK-
11.1, OIK-11.2, OIK-11.3, OIIK-
12.1, OIK-12.2, OIK-12.3, MK(I)-
1.1, TIK(ID)-1.2, TIK(ID)-1.3, TIK(ILD)-

1.4, TTIK(ID)-1.5. OTIK-2.4

4. O0beM aUCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €IMHHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy 00yyawiuxcsi ¢ npenojaBarejieM (0 BUAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOAITEJIbHYIO padoTy 00y4aromuxcs

Bun yuebHOl paboTh

Bceero
4acoB

W3 HuX yacel Ha
MIPAKTUIECKYIO
MOJTOTOBKY

Cemectp

KonrakTHas padora

32

32

Jlextmonnsie 3anatus (Jlek)

16

16

[Ipaktnueckue 3ansarus (I1p)

16

16

HNHas koHTaKkTHasi paboTa, B TOM YucJe:

KOHCYJIBTALlUH 110 KYPCOBOH padoTe (IIpoeKTy),
KOHTpOJBHBIM padoTam (PT'P)

KOHTaKTHas paboTa Ha aTTecTaluio (crava 3a4era,
3a4deTa ¢ OICHKOM; 3aIuTa KypCOBOW pabOTHI
(mpoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))

KOHTaKTHasd pa60Ta Ha aTTeCTalluio B CCCCHUIO
(KOHcyHLTaL[I/IH nepea 3Kk3aMCHOM U ciava

Yacel HA KOHTPOJIb

CamocrositesbHast padora (CP)

72

72

O0nas Tpy10eMKOCTh JUCHUNITUHBI (MOTYJIs1)




gacel:| 108 108
3aYeTHbIEe eJMHHIIbI: 3 3
5. Conep:kanue IMCHUILIMHBI (MOAYJIsA), CTPYKTYPHPOBaHHOe IO pasjenaM (TeMaM) C yKa3aHHeM
OTBEJ€HHOI0 HA HUX KOJMYEeCTBA aKaJeMHUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI
5.1. Tematudeckuii 11aH TUCIMUIUIAHBI (MOJTYJIS)
KonTakTHast padota (110 yueOHBIM
3aHATHM), Yac. Kon
HWHJUKATOP
3 113 JIP B a
Ne Pasnensl TuCIUIINHEL g FICKHIH CP ;ZEO’ JOCTHKEHH
8 M3 HUX Ha M3 HUX Ha W3 HUX Ha . 5
MpaKTH- TIpaKTH- MpaKTH- KOMIICTCHIL
BCEro YECKYIO BCEro YECKYHO BCEro YECKYIO nn
HOAro- MHOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3zmen. MaremaTnueckue
MOJIEIU CUCTEM
VK-1.1,
OCHOBHEBIE OO KEHUS VYK-1.2,
CUCTEMHOTO aHaIM3a. YK-1.3,
1.1 Maremaruueckue MOJEIIH 1 8 5 12 25 VYK-1.4,
CHCTEM VK-1.6,
YK-1.5
2. |2 pa3gen. Meroabl
ONTUMU3AIMH B YIIPaBICHUU
CHCTEMaMHU
VK-1.1,
Meroast OINTHMH3AIIUH. YK-1.2,
21, [Ipumepsr nonckal o |, 2 12 16 YK-1.3,
ONTHUMAaIbHBIX PEXUMOB YK-1.4,
(YHKIIMOHUPOBAHUSI CUCTEM YK-1.5,
YK-1.6
VK-1.2,
NmMuranmonnoe VK-1.3,
o o |MOZCTMPOBAHHS MPOLECCOB Al 4 | 2 16 20 YK-1.4,
MIOMCKA ONTHUMAJIBHBIX PEKUMOB YK-1.5,
paboThI CUCTEMBI YK-1.1,
YK-1.6
3. |3 pa3nen. Maremarudeckue
METOJTBI TPUHSATHSI PEIICHUN
MHorokpuTepuanbHble METO/IbI
3.1. lontumuzanuu i npusstEs| 1 [ 2 2 12 16
peIIeHUM
VK-1.1,
VK-1.2,
32 MaremMaTuueckue § metonel| 4 |, 3 10 15 VK-1.3,
NPUHSTHSL pELICHUN YK-1.4,
VK-1.5,
YK-1.6
VK-1.1,
VK-1.2,
MMutamonHoe
VK-1.3,
3.3. |MomenupoBanue s npuHATHAA| 1 2 10 12 VK-1.4
pelieHuit VK-15,
YK-1.6




4. |4 paznen. Koatpons
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 TIOJIO)KEHUSI CUCTEMHOTO aHAIN3a U TEOPUU NMPUHATUS PEIICHUIN
OCHOBHBIE IOHATHUSI CUCTEMHOT'O aHAJIN3a
OCHOBHbBIE TIOJIOKEHUS
[Ipumepsl cucTeM B TEXHUKE M 9KOHOMUKE
CHUCTEMHOI'0 aHaJIu3a.
1 Marematrnyeckoe MOACIIUPOBAHUE ITPU U3YUEHUH CUCTEM
MaremaTuueckue .
Buasl MaTeMaTuueckux Mojelie cucTeM
MOJEJIA CUCTEM .
Hcnonb3oBaHue TEOPUM NPUHATHS PELICHUN B CHCTEMHOM aHAIU3€
banancoBbie Moaenu B CUCTEMHOM aHanuse. llpuMeHeHue OanaHCOBOMA
Mozenu JleonTseBa
HcTopust co3nanus 6alaHCOBBIX MOJIENEH.
Tabmuia MeKOTpaCIIeBOTO OallaHCa B €€ CTPYKTYpa.
OcHoBHbIE 0aTaHCOBBIE COOTHOIICHHS.
OCHOBHBIE TIOJIOKEHUS
TexHosornueckast MaTpuIla U €€ MPOIyKTUBHOCTbD.
CHUCTEMHOI'0 aHaJIu3a.
1 Martpuna noJiHbIX 3aTpar.
MaremaTnueckue
Mopens JIeonTheBa.
MOJEJIA CUCTEM
OcHOBHbIE TUIIBI 33/1a4, PEIIAEMbIX C IOMOIIbIO0 MoAen JIeoHTheBa.
banancoBele Mojaenu B CHUCTEMHOM aHanmu3e. lIpuMeHeHue OaraHCOBOWA
Mozenu JIeoHTheBa )i peuieHusl IPaKTUYECKHUX 3a/1ay.
Hcrnonp3oBaHne KOMITBIOTEPHBIX TEXHOJIOTHI MTPU MPUMEHEHUH B CHCTEMHOM
aHayM3e 0aTaHCOBBIX MOJIEeH
Mojenu CUCTEMHONM JUHAMUKU
Ucrtopus co3ganust Moziesieil CACTEMHOM TMHAMUKH.
[IpuHUMIIBI CO3AaHUS MOJIETIEH CUCTEMHON TUHAMUKH
OCHOBHBIE 2JIEMEHTHI MOJIENI CUCTEMHOMN JUHAMUKH.
oOpaTHbIE CBSI3U B MOJIEJISIX CUCTEMHOU JUHAMHUKHI
N3BecTHBIE MONEIN CHCTEMHOW TUHAMHUKH B Tpyaax Poppecrepa: MOJIEIb
NpEeANPUSTHS, MOJENb TOPOJA, MOJIETb PA3BUTHS LIMBUIM3ALINH.
Cucremsl auQdepeHnanbHbIX YpaBHEHUS NIEPBOTO MOPSJIKA C HAaYaJIbHBIMU
OCHOBHBIE OJNIOXKEHHS |yCIIOBUSMU KaK OCHOBAa MATEMAaTHUYECKOrO IPEICTABIECHUS MOJEIen
1 CHUCTEMHOI'O aHAJIN3a. |CHUCTEMHOM TUHAMUKHU.
Maremaruueckue [Tepexon k qUCKpeTHON popMe MOJIEIH.
MOACIHN CUCTEM [IporHo3upoBaHue CIIEHApUEB pa3BUTHSI CHUCTEMa OCHOBE MOJEINeH
CHUCTEMHOM JUHAMUKH.
CranmoHnapHbIe(yCTaHOBUBIIIUECS ) COCTOSTHHUS.
Jlunelinple W HEJIMHEWHBIE CHUCTEMbI, JIMHEAPU3alMsI B OKPECTHOCTHU
CTallMOHAPHOU TOYKH.
Bo3MoxxHOCTh  HMccneoBaHusT MOJENEeW CUCTEMHOW JIMHAMHMKU  Ha
YCTONYUBOCTb.
Hcnonp30BaHMEe KOMITBIOTEPHBIX TEXHOJOTUW JJIi  MPOTHO3UPOBAHMS
CIICHADUEB DA3BUTHS CUCTEM HA OCHOBE MOJIENIeN CUCTEMHON TUHAMUKH.
OcHoBHbIe nosiokeHust |[locTpoeHne perpecCuOHHBIX MOJENEH AJis aHaJlu3a U MPOTHO3UPOBAHUS B
1 CHCTEMHOTO aHAJIN3a. |CUCTEMHOM aHaJIu3e
MaremaTtuueckue ITonsaTHE perpeccun
MOJIEJIH CUCTEM




[TocTpoenne Moean perpecCCHOHHON 3aBUCHIMOCTH Ha OCHOBE BHIOOPOYHBIX
JAHHBIX

[TapHasi 1 MHOKECTBEHHAsI pErpeccuu

OmpeneneHne OIEHOK TapaMeTPOB BBHIOOPOYHOTO YpaBHEHUS JIMHEHHOM
MapHOM perpeccuu ¢ MOMOIIbI0 METO/1a HAMMEHBIINX KBAJAPATOB

OrnieHka KayecTBa MOCTPOCHHOW MOJIENIH JIMHEHMHON apHOM perpeccuun
O1eHKa TECHOTHI JINHEWMHOU CBSI3U

[IpoBepka 3HAYMMOCTH ypaBHEHUS JIMHEWHOW MApHOM pErpeccuu Hu
MapaMeTpoB YpPaBHEHUS

TpebGoBanus K CTaTUCTUYECKUM OILICHKAM: HECMEILIEHHOCTb,
COCTOATEILHOCTH, 3P (HEKTUBHOCTD.

Teopema ['aycca-MapkoBa

[IpennocsuIKu METOJa HAUMEHBIIUX KBAJAPaTOB

Henunelinaa perpeccus. Ilpuem mmHeapu3zanMM HEIMHEWHBIX MOJEIEH
OTIpeIeNICHHBIX TUIIOB JJIsl YIIPOILLEHUS PacUETOB.

OT60p (pakTOPOB B MOACIISAX MHOXKECTBCHHOMN JIMHEHHOU perpeccuu
[TocTpoenue perpecCHOHHBIX MOJAENEH [UIsl aHanu3a U MPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJIn3e

KomMmmproTepHble TEXHOIOTUU ISl TTOCTPOCHHSI M aHalIHM3a PErpeCCHOHHBIX
MOJICJICH.

MeToapl ONTUMU3ALIH.
IIpumeps! moucka
ONTHMAJIbHBIX PEXUMOB
(GYHKIIMOHUPOBAHUS
CHUCTEM

MareMaTHuecKue MOJEIH  MOCTPOSHHsT  KpuTepueB d(h(HEeKTHBHOCTH
GbyHKIMOHMpPOBaHUS cucTeM. Metoabl ontuMuzanuu. llpumepsl mnoucka
ONITUMAIIEHBIX PEKUMOB ()YHKIIMOHHUPOBAHUS CHCTEM.

ITponiecc BbIOOpa kputepus 3()(HEeKTHBHOCTH B KOHTEKCTE OCHOBHOM €U
HCCIIEA0BAHUS CUCTEMBI

TpebGoBanust Kk KpuTepuio 3G HEKTUBHOCTH

MaremaTrueckoe BbIpakeHue Kpurepus 3QpPeKTHBHOCTH

IlocTaHoBKa M aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONTUMHU3aLMOHHBIX 33Ja4
[Ipumeps! 3a1a4 TMHEHHOTO ¥ HEJIMHEHMHOTrO MpOorpaMMHpOBaHUs(MMeETCs B
BUIY  ONTHMHU3AlMM):3aJaya 00  ONTHUMaJbHOW  IMPOU3BOACTBEHHOMH
IporpaMMe, TpaHCIOPTHAs 3ajaya, 3ajadya O Ha3HA4YeHUAX, 3a/1a4a JpOoOHO -
JUHEMHOIO TNPOrpaMMHpPOBAHUs, 3aJadya YIpaBIECHHs 3amacaMu  IIpH
JNETEPMUHUPOBAHHOM CIIPOCE.

I'papuueckuii Meron pemieHus 3afad JIMHEHMHOTO NPOrpaMMHPOBAHUS.
ANTOpUTM CUMILIEKC-METOA.

KomnbrorepHas peanu3anus peleHus 3aJ1a4u JUHENHOTO
MIPOrpaMMHUPOBAHUS U

aHaJIN3 MOJYYEHHOTO PEIIEHUS.

Meroasl pelleHHe 3a1ad HEJIMHEWHOrO0 MPOrpaMMHUPOBAHUS B CHUCTEMHOM
aHaJIn3e.

Hcnonb30BaHrne KOMMBIOTEPHBIX TEXHOJIOTWH AJIi MOMCKAa ONTHUMAaJIbHBIX
PEKUMOB (DYHKIIHOHUPOBAHUS CHCTEM.

NmurtannonHoe
MOJICTTUPOBAHUS
MIPOLIECCOB JIJIsI IOMCKA
ONTHMAJTLHBIX PEKUMOB
paboThI CUCTEMBI

MareMaTnyeckre OCHOBBI UMUTALlMOHHOTO MOJIEIUPOBAHUS CUCTEM

CyTh UMHUTalMOHHOTO MOJIETMPOBAHUSI.

Meroa Monte-Kapio.

Teopus oneHoK.

ITporpammHoe oOecrieueHe UMUTALIMOHHOTO MOJIEITUPOBAHUS.

ANTOpUTMBI F€HEepaluu CIIy4YalHbIX YUCEN.

I'enepupoBanue ciayyalHbBIX BEJIWYMH, MMEIOIIUX 3aJaHHBIM  3aKOH
pacrpeneneHus.

HaxoxxaeHne ONTUManbHBIX YCIOBUHA (DYHKIIMOHUPOBAHHS CHCTEMBI C
ITOMOIIBK0 UMHUTAIHOHHOTO MOJIEIMPOBAHUSI.

Hecranmonapusie peskxuMbl pabOThl UMUTALMOHHONW MOJIENN

AHanu3 BBIXO/IHBIX IAHHBIX M CPAaBHEHME AJIbTEPHATUBHBIX BAPHUAHTOB




pe3yIbTaTOB UMUTALTMOHHOM MOJEIN

AHaNM3 9yBCTBUTEILHOCTH UMUTAIIMOHHON MOJIETTH

Peanuzanusi MMUTAIIMOHHOTO MOJIEIMPOBAHUS C TIOMOIIBI0O KOMIBIOTEPHBIX
TEXHOJIOTHI

[Tpumepsr pa3pabOTKH HMMHUTAMOHHBIX MOJCNEH I pelieHHs 3aaad
CHUCTEMHOTO aHaJIM3a U MPUHATHS PEIICHUI

Mopnens ompeseneHuss MOTPEOHOCTEH TOpojla B KOJUYECTBE IMOKAPHBIX
MallliH
HNmuranmonnoe
MIPOIIECCOB

MOACIINPOBAHUEC TEXHOJIIOTHYECKUX MW  TPAHCIIOPTHBIX

MHorokpurepuaibHbIe METOIBI ONTUMU3ALNN JJI IPUHATHS PEILICHUN
ITocTanoBKa 3a1a4 MHOTOKPUTEPUAILHON ONTUMU3ALIUU.

HpI/IMepH 3aga4 CHCTCMHOI'O  aHajiu3a, IpUuBOAAINIME K  3aaadyaMm

MHoOTOKpUTEpUATbHBIE |MHOTOKPUTEPUAIbHON ONITUMU3ALINH.
4 | meronbl onTUMU3aMK |MeToasl MHOTOKPUTEPHAIBHON ONTUMHU3ALUH.
JUTSE IPUHATHS perneHnii ([IpuMeHeHre MHOMOKPUTEPHAIbHBIX METOA0B ONTUMU3ALMU ISl IPUHATUSA
pelIeHn
Hcronb30BaHHE KOMIIBIOTEPHBIX TEXHOJOTHM Ul peaau3allii METO/0B
MHOTOKPUTEPUAIBHON ONTUMU3ALNAN
MaremaTtnueckre METOIbI IPUHSTHS PEILECHUN
OO11ast XxapakTepUCTHUKA MAaTEMAaTUYECKUX METOIOB IPUHSTUS PELICHUI
OKCHepTHbIE METOJIbl ¥ UX IPUMEHEHHE MTPU NPUHATHH PELICHUN
MaremaTnueckoe OOOCHOBAHHE COIJIACOBAHHOCTM MHEHMH 9SKCIIEPTOB,
IIPOBEpPKAa  CTaTUCTUYECKHX  TUIIOTE3 JUI  IIPOBEPKM  3HAYMMOCTH
Maremarnueckue K03 uLIreHTa paHrOBOM KOppesaLuu
5 MeTOIbl NpUHATHS  [Meron aHanu3a uepapxuii-o01acTe NPUMEHEHHS] B CHCTEMHOM aHaJIW3€ IpU
peleHnn OPUHATUM ~ pELIeHUH,  omucaHue  OoOLIero  ajdropuTMa,  OLEHKa

COTJIACOBAHHOCTH IIOCTPOCHHOU HEPAPXHH.

OLeHKa ClieHapHeB Pa3BUTHS CUCTEMBI IPU MPUHATUH PELIEHUH C TOMOUIbIO
JIepeBa pelIeHU I

KoMmnbroTepHble TEXHOJOTHHU JJI peaju3alii MaTeMaTH4YEeCKUX METOJ/IOB
TPUHSTHSL PENICHUM.

5.2. IlpakTudeckue 3aHsTHs

HaunmenoBanue paznena

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

MaremaTtnueckiue MeToJbl 00pabOTKM JAaHHBIX, IPOBEpKa CTATHCTUYECKUX
TUIIOTE3
[IpumeHeHHEe METOAOB MaTeMaTHYECKOW CTaTUCTUKU M 00paboTKu
Pe3yJIbTaTOB 3KCIEPUMEHTA UM HaOII0JeHUM

OcCHOBHBIE TIOJIOKEHUS .
Hcnonb30BaHuEe KOMIBIOTEPHBIX TEXHOJIOTUH JIst 00pabOTKH JaHHBIX.

CHUCTEMHOTO aHAJIN3a. .

1 [TocTpoenue smnupruyecKoi pyHKINN pacTipeieNIeHUs.
Maremarnueckue o
['padux sMmupryeckoit pyHKIIUN pacrpeieneHusl.
MOJIEIIA CHCTEM

Omnpenenenne YUCIOBBIX XapaKTEPUCTUK BHIOOPKU
ITpoBepka CTaTUCTUYECKUX TMIIOTE3 O 33JaHHOM BUJE PaCIpPECIICHUS.
JlucniepCMOHHBIN aHaIU3.
Pemenue npakTuyeckux 3aaad.
bamancoBas Mozenb JIeOHTbEBA U €€ MPUMEHEHNE B CHCTEMHOM aHAJIN3e
Amnanu3 TabauIbl MeXOTPACIeBOTo OanaHca

OCHOBHBIE TIOJIOKEHHS [Toctpoenne w™omenu JleoHTheBa Ha OCHOBE 3a/JIaHHOW  TaOJHIIBI

1 CHCTEMHOI'0 aHaIM3a. |MeXOTpaciieBOro OanaHca

Marematnueckue
MOJIEII CUCTEM

OneHka NpoAyKTUBHOCTH TEXHOJIOTUYECKON MaTPUIIbI
Peuienne TUIIOBBIX 3a71a4 CTPATETMYECKOTO INIAHUPOBAHUS
Vcrionb30BaHne KOMIBIOTEPHBIX TEXHOJIOTHUN IPU PEIICHNUH 3a1a4




CHCTEMHOTI'0 aHaJIi3a ¢ MpUMEHEeHHeM OaaHcoBor Mojenu JIeonTreBa

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaIu3a.
Maremarudeckue
MOJIENIH CUCTEM

[TocTpoenue u aHanu3 MoJieNeld CHCTEMHOM TUHAMUKHI

[TocTpoeHue u aHanu3 MoJenel CHCTEMHOM TUHAMUKHU

Hcnonb3oBanne meroda OuWiepa NpU peau3alMud MOJCIEH CUCTEMHOU
ITUHAMUKHA

[Touck craniMoOHapHBIX COCTOSTHUM

[TocTpoeHue clieHapueB pa3BUTUA HCCIEAYEMBIX CHUCTEM C IOMOIIBIO
MOJEJIEN CUCTEMHON TUHAMUKU

[Ipumenenne mojneneld CUCTEMHOM AWHAMHUKH ISl PELICHUE NMPAKTHYECKHUX
3a7lad B CBOEH NPEIMETHOW OOJAaCTH HCIOJIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHH.

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICJIN CHCTEM

ITocTpoeHHe PErpecCUOHHBIX MOJAENEH I aHajau3a U IPOrHO3UPOBAHUS B
CHUCTEMHOM aHaJIn3e

ITocTpoeHne Mozaenu napHOW JIMHEHMHOW PEerpeccuu, IMPOBEpPKa 3HAYMMOCTH
YPaBHEHHUs U IapAMETPOB YPAaBHEHHUS

[IpoBepka ocHoBHBIX npeanocsuiok MHK

Hcnonp30BaHne NOCTPOSHHOM MOZEIN JIJIsl aHAJIN3A CUCTEMBI.

ITocTpoeHne HEMMHEWHBIX MOJIEIEH.

Br16op ayumieit moeny.

[IporHo3upoBanue Ha OCHOBE BHIOPAHHOW MOJEIH.

MeTopl ONTUMU3ALIH.
IIpumeps! moucka
ONTUMAJIbHBIX PEXUMOB

MatemaTuueckue MOJAENTH MOCTPOCHUS KpUTEepUeB IP(HEKTUBHOCTH CHUCTEM.
Meroasl ontumuzanuu. I[lpumepbl TOMCKAa ONTUMAJIBHBIX PEXKUMOB
(G YHKIIMOHUPOBAHUSI CUCTEM.

HOCTpOGHI/IC MATCMAaTUYCCKUX MOI[CJICﬁ AJI1 OpEACICHUS OIITUMAJIbHBIX

(GYHKIIMOHUPOBAHUS  |pEKHUMOB PabOTHI CHCTEM
cucTeM Hcnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTUH JUISI MOWCKA ONTHMAIIbHBIX
PEKUMOB (DYHKIIMOHUPOBAHUS CUCTEM IPH PEUICHUH NMPAaKTHYECKHX 3a1ad
CHCTEMHOI'0 aHaJIN3a.
[TpuMepbl IMUTAITMOHHOTO MOICTTHPOBAHUS
HmurtaimonHoe Peanuzanuss npuMepoB HMMHTAIIMOHHOTO MOJEIMPOBAHUS C TOMOLIbIO
MO/JICITMPOBAHUS POTrPaMMHOT0 00eCTIeUeHHS

mponeccoB IJIsd IMOUCKaA
OINITUMAJIBHBIX PECKNUMOB
pa6OTI>I CUCTCMBI

Pemienne mnpakTthyeckux 3a7ad CUCTEMHOTO aHalIM3a C IPUMEHEHUEM
UMHUTAIIIOHHEIX MOJIEIEH. Haxoxneuue OIITUMAJIBbHEIX YCIIOBUH
(G YHKITMOHUPOBAHMSI CUCTEMBI C TIOMOIIBI0 UMUTAIIHOHHOTO MOAEITUPOBAHUS.

MHorokpurepuajibHbIe
METO]Ibl ONTUMH3ALUU
JUTS IPUHSTHUS pEeLICHUH

MHOrokpuTepuaabHble METOABI ONTUMHU3ALUY JJI IPUHATUS PELICHUI
[IpakTHyeckoe NMPUMEHEHHE METOJ0B MHOTOKPUTEPHAIBHBIE ONTUMU3ALMU
JUIS IPUHSTHSL PEIICHUN.

Pemenne 3amad nmpUHATHSA PEIIEHMM C MTOMOIIBI0 MHOTOKPUTEPHAIBHBIX
METO0B ONTUMH3ALUU C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOIOTUI

MaTteMaTuueCKrue METOAbI IMPUHATHUA pCI_HCHI/Iﬁ

MaremaTnueckue P .
eIICHNE TMPAKTUYECKUX 3a]1ad Ha TPUHATHE PEIICHUN C MCIOJIb30BaHUEM
MCTOLBL IPUHATHA 1\ /o reMaTHUeCcKHX — METOLOB NPUHATUSA  PEIIeHHHd ¢  NpUMEHEHUe
PCLICHHIH KOMITHIOTEPHBIX TEXHOJIOTHM.
NmutanmonHoe MoieTupoBaHue JJIsI IPUHATHS PEIICHUH
[IpakTuueckass peanu3anusi OCOOCHHOCTEH  TPUHATHS  pEHICHWd B
JTUHAMUAYECKH  CIIO)KHOW  cpefe C TNPUMEHEHHEM  HMHUTAIMOHHOTO
Nmutannonnoe MOJCIIHPOBAHUC
MOJIeTHpoBaHue [1si  |PCIICHAE MPAKTHICCKUX 3a1a4 CHCTEMHOTO aHaIn3a:
MPUHSTAS peleHunii  |IPUHATHE  PCIICHHA HA  OCHOBE MMHTALMOHHOIO  MOJIEIMPOBAHMS
pacrpocTpaHeHUus] HHHOBAITUH:
NPUHATAE pEUIeHUH Ha OCHOBE HMHUTALMOHHOIO  MOJEIUPOBAHUS

pacrnpoCTpaHEeHUS 3arpA3HEHHI;




IIPUHATHC peH_ICHI/Iﬁ Ha OCHOBC HUMUTAIUOHHOT'O MOZACIINPOBAHUA
neMorpaduuecKuX MpoIecCoB.

5.3. CamocTosiTennbHas paboTa o

OyJaromuxcs

No | HaumeHnoBanue paznena o
CopneprkaHne caMOCTOSATENbHOM paboThI
/T | JAUCUUTUIMHBI U TEMBI
OCHOBHBIE TMOJOKEHUSI CUCTEMHOI'0 aHAJIM3a U TEOPUH MPUHATUS PEIICHUH,
MaTeMaTHYeCKUe METOIbl OOpaOOTKU JTaHHBIX, MPOBEPKA CTATUCTHYECKHUX
TUIIOTE3
N3yueHne OCHOBHBIX MOJIOKEHHSI CUCTEMHOIO aHAJIN3a U TEOPUU HPUHITHS
OCHOBHbIE TIOJIOKEHUS .
peLIeHHH,
CHUCTEMHOI'O aHaJIu3a. .
1 CaMOCTOATENIbHOE PEIICHHUE MPAKTUYECKUX 3aJaHul,
Maremarnueckue .
MOLCIH CHOTEM CBSI3aHHBIE C MATEMATHYECKUMH METOJIJaMU 00paOOTKH TaHHBIX M MPOBEPKOI
a CTATUCTUYECKUX TUIIOTE3, UCIOJIB30BAHNE KOMIIBIOTEPHBIX TEXHOJIOTUI s
peLIeHHS 3aIaHU M.
N3ydyeHuid nOpuUMEHEHWI KJIAaCTEPHOTO aHaiau3a JUIi MHOTOMEpPHOU
TPYIIUPOBKH.
baylaHcoBBIE MOJIENIN B CHCTEMHOM aHAJIN3€
OcHoBHBbIE NION0KeHNs |M3ydeHne npumeHeHus 0anaHCcoBbIX MOJIENIEH B CHCTEMHOM aHAJIN3e
1 cucTeMHOro aHanuza. |CaMOCTOATENbHOE BBINOJIHEHUE MPAKTHYECKUX 33JlaHUM C MPUMEHEHUEM
MaremaTuueckue KOMIIBIOTEPHBIX TEXHOJOTUM.
MOJIETIU CUCTEM N3ydyeHne OCHOBHBIX MNPUHUMUIIOB IMOCTPOEHUS MOJEIU PACIIMPSIOLICHCS
SKOHOMUKM Helimana
Mopaenu cucTeMHON JUHAMHUKHA B CACTEMHOM aHAJIN3€E
N3yueHue TeopeTuueckoro Marepuaina
CamocTosiTeIbHOE BBITIOJIHEHHE MPAaKTUYECKUX 3aJaHui ¢ NPUMEHEHUEM
KOMITbIOTEPHBIX TEXHOJIOTUI
OcCHOBHbIC TIONOKEHUS |VI3ydeHre NPUMEHCHHsI MOJENeil CHCTEMHOrO aHaiu3a B PasiM4HbIX
1 CUCTEMHOTO aHallu3a. |[00JacTAX 3HAHUI.
Maremartnueckue Monenu cucTeMHOM TUHAMUKH IPY OMMCAaHUU (PU3UYECKUX MPOLIECCOB.
MOJENU CUCTEM Monenu cUCTEMHOW AWHAMHMKH B HSKOHOMHKE U JAeMorpaduu, MOAENb
Camyanbcona-Xukca.
Bo3MOXHOCTH MareMaTUYECKUX MMAKETOB M OHJIAWH Cpel I TOCTPOCHUS U
aHaIM3a MOJEJIEH CUCTEMHON JUHAMUKH.
[TocTpoeHne perpecCMOHHBIX MOJENEN NI aHajdu3a U MPOTHO3HPOBAHUA B
CHUCTEMHOM aHaJIM3€e, IPOTHO3UPOBAHME HA OCHOBE BPEMEHHBIX PSAIOB
N3yuenne TeopeTnueckoro Marepuanina
OCHOBHBIE TIOJIOKEHUS .
CamocTosiTeNIbHOE BBINIOJIHEHHE MPAaKTUYECKUX 3aJaHUuM C NPUMEHEHUEM
CHUCTEMHOTI'0 aHaJIU3a. N
1 KOMIBIOTEPHBIX TEXHOJIOTHI
MaremaTtuueckue
OlICITH CHOTE N3ydyeHne mpOrHO3UpOBaHUS Ha OCHOBE BPEMEHHBIX pANOB IYTEM
MOJIETU CUCTEM
A BBIJICJICHUS] KOMIIOHEHTOB BPEMEHHOI0 ps/la U CHUHTE3a MOJEIU YpPOBHS
BPEMEHHOTO psizia
[Toctpoenne monenu Kob66a-/lyrnaca.
MatemaTtuueckrue MOJENH MOCTPOCHHs KpuTepreB 3(H(HEKTUBHOCTH CHCTEM.
Meronpl ontumuzanuu. [lpumepbl TOMCKAa ONTUMAIBHBIX PEKUMOB
MeToasl onTUMHU3AIMH. (PYHKIIMOHUPOBAHUS CUCTEM.
[Tpumepsl moncka N3ydyeHne OCHOBHBIX THIIOB 3aJa4y ONTHMH3ALMH, HCHOJB3YEMBIX IS
2 | onTHMaTBHBIX PEKUMOB |TIOJTYUYEHUS ONTUMAIBHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.

(GYHKIIMOHUPOBAHUS
CUCTEM

BrinmosnHenue 3amaHuil A MOJTYy4YECHUS ONTUMAJIBHBIX ~ PEXUMOB
(YHKIIMOHUPOBAHMSI  CUCTEM C  HUCIHOJB30BAaHHEM  KOMITBIOTEPHBIX
TEXHOJOTHMU.




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

NmuTanrnoHHOE MOJIETMPOBAHUE CUCTEM

N3yuenne TeopeTnyeckux OCHOB UMUTAlHOHHOTO MOJIEIMPOBAHUS CUCTEM
BrinosiHeHue 3agaHuil O peanu3aluyd UMUTALMOHHOTO MOJEIUPOBAHUS C
MOMOUIbI0  MPOrPaMMHOTO O0ECHEeYeHHUs, HaXOXKICHUE ONTHUMAaJIbHBIX
yCIOBUN  (YHKITMOHUPOBAHHUSI CHCTEMBI C TOMOINBI0 HMHTAIMOHHOTO
MOJIETIUPOBAHUS.

MHorokputepuaibHbIe
METO/bl ONTUMHU3AIII
JUTS IPUHSATHUS peLICHUM

MHOFOKpI/ITepI/IaJIBHI)Ie MCTO/JIbl OIITUMH3AINU JJIA IPUHATHUSA peH_IeHI/Iﬁ
I/ISY‘IGHI/IG TCOPCTUICCKOTO Marcpuraia 1o MMPUMCHCHHUIO
MHOT'OKPpUTCPpUATIbHBIX METOJOB OITHUMHU3ALWMHU OJId IIPUHATHA pemeHI/Iﬁ,
CaMOCTOATCIIbHOC BBIIIOJIHCHUC 3aJaHui 1o IMPUMCHCHUTIO
MHOT'OKpUTCPUAJIbHBIX  MCTOAOB  IIPHUHATHA peH_IeHI/Iﬁ o1 pCHICHUA
IMPAKTUYCCKUX 3aaa4 CHUCTCMHOI'O aHajln3a C HUCIIOJIB30BAHHUEM
KOMIIBOTCPHBIX TEXHOJIOTHH.

MareMaTrnyeckyre METObl IPUHATHS PELIEHUN
W3ydyeHne TeopeTH4ecKoro Marepuaiga MO0 IPUMEHEHHMIO MaTeMaTUYECKUX

Marematudeckue o
METOJIOB IPUHATHUSA PELICHUIA.
METO/IbI TPUHATUS
. CamocrosTenpHas padoTa o KOMIIBIOTEPHOMY PEIICHHIO 3a/1a4 Ha TIPUHSITHE
elIeHUN o
p peleHnii ¢ WCIIOJb30BAHUEM MAaTEMATHYECKUX METONOB MPUHATHS
pelICHHUIA.
NmuTaninoHHOE MOJIETMPOBAHUE ISl TPUHATUS PEIICHUN
N3ydyeHne TeopeTHUecKoro Marepuaia 00 MCIOJb30BAHUA MMHUTAIIMOHHOTO
HNmurtanmmonnoe

MOJIETIMPOBAHUE [
IIPUHATUS PELICHUI

MOJICTTUPOBAHUS [JIS1 IPHHATHS PELICHUH.
CamocrosiTenbHast padoTa 1O BBINOJIHEHUIO 3a/IaHUM, CBSI3aHHBIX C PEIICHUE
3aj1a4 10 NPUHATHIO PEIICHUH C TPUMEHEHHEM KOMIBIOTEPHBIX 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.

3aJI0roM yCIEIIHOTO OCBOCHUS ATOM JWCIHUILIMHBI SBISIETCS 0053aTENIbHOE MOCEIICHUE JICKIIMOHHBIX U
IPAKTUYECKUX 3aHATUH, TaK KakK MPOIYCK OJHOro (TeM Oojiee, HECKOJbKUX) 3aHITUH MOXKET OCJIOKHUTb
OCBOEHUE pa3/esoB Kypca. Ha nmpakTuueckux 3aHATHAX MaTepUal, U3JI0KEHHBIN Ha JIEKLUX, 3aKpeIUIsieTCs IpU
MOJIrOTOBKE JOKJIA/0B U COOOIIEHUH, IPE3eHTALM, a TAaKXKe B paMKaxX BBINOJIHEHUS NPAKTUYECKUX 3a/1aHull,
peleHusi KeHCOB M TECTOB, PEIM3aliy TPYMIOBBIX TPEHUHTOB, MPOOJIEMHBIX AMCKYCCHUA M Opyrux (opwm,
npeaycMoTpeHubix PITJI.

[Tpuctynas K U3y4EHHUIO IUCLUUIUIMHBI, HEOOXOIMMO B IIEPBYIO OUEPE/lb O3HAKOMUTHCS COAEPKAHUEM
PIT/I, a Takxke METOAMYECKMMHU YKa3aHUSAMM 10 OpPraHU3allMM CAMOCTOSTEIbHOH pabOThl M MOJIrOTOBKH 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 TaHHOU TEME JINTEPATYPHI;

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

HOJArOTOBUTHCS K IPOBEPOYHOI padoTe, MpeyCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

MOJTOTOBUTHCS K IPOMEKYTOUYHON aTTECTALIUU.

7. OueHoOYHbIe MaTepuaJbl JJisl NMPOBeIeHNs] TEKYIEro KOHTPOJIA YCIEeBAeMOCTH M NPOMEKYTOYHOM
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIMH ¢ yKa3aHUEM 1TaoB UX (YOPMHUPOBAHMS B MPOIIECCE OCBOCHUS AUCIUITITUHBI

Kox u naumenosanue
Ne KoHTposmpyemsle pa3iesnsl JUCHUATIIINHBL N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOil
/1 (Momyms) cpelcTBa
KOMIICTECHIUH
1 OcHOBHEBIE TTOJIO’KEeHUs cucTeMHOro a”Hanm3a.| YK-1.1, YK-1.2, YK-1.3, VK- TecT
MaremaTHdecKue MOJIEH CHCTEM 1.4, YK-1.6, YK-1.5 ec
, Meroasl ontummuzanuu. 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 NmutanmonHoe MoJenupoBaHUs npoue6cc013 VK-1.2, VK-13, VK-1.4, VK- e
JUISl TIOUCKA ONTUMAJIbHBIX PEXUMOB pabOThI 1.5, VK-1.1, VK-1.6 ec
CHCTEMBI
4 MHorokpurepuaibHble METO/Ibl ONITUMH3ALUN TecT
JUIS IPUHSATHS pEeIIeHUH
5 MareMaTHu4decKue METOJIbI npunsatus| YK-1.1, YK-1.2, VK-1.3, VK- TecT
pereHunit 1.4, YK-1.5, YK-1.6
6 NmuranmonHoe MOJIETTUPOBAHHE mra| YK-1.1, YK-1.2, YK-1.3, VK- TecT
IIPUHATHSI pEIICHUN 1.4, YK-1.5, VK-1.6
7 |3auer VK-1.1, YK-1.2, YK-1.3, VK- TecT
1.4, YK-1.5, YK-1.6

7.2. TunoBbIe KOHTPOJBHBIC 3aJJaHHS U UHBIE MAaTEPHUAIbI TEKYIIIEr0 KOHTPOJIIS yCIIEBAaEMOCTH, HEOOXOJUMbIE
JUTSI OIIEHKY 3HAHWHM, YMEHUW ¥ HABBIKOB M (WJIH ) OTIBITA TPO()ECCHOHATLHOM IEATETbHOCTH, XapaKTePU3YIOIIHNX
sTanbl (HOPMUPOBAHUS KOMITETEHITUH B MPOIIECCE OCBOSHUS TUCIIUTIIIMHBI

st mpoBepku chOpMUPOBAHHOCTH MHANKATOpa HocTrkeHus kommerenimn YK-1.1, YK-1.2, VK-




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

TuroBble KOHTPOJIBHBIE 3aJaHUS

3amaua 1

Haiitn maHHBIE &I 3aadd MO CBOEH MPEIMETHOW OOJACTH, OCYIIECTBHUTH HMX CHCTEMAaTHYECKYIO
00paboTKy, BBIIOJHUTH MPOTHO3 HA OCHOBE IMOCTPOCHHON MaTeMaTUYECKOM MOJeNn

3anaya 2

CdopmynupoBaTh MaTeMaTHUYECKYH0  3a/ayy ONTUMHU3ALUU JJIs TOBBIIIEHUS 3(PPEKTUBHOCTH
TEXHOJIOTMYECKOTO Mpoliecca B CBOeH MpeAMEeTHOM obnactu. Pemuts 3a1a4y onTUMHU3aINH,

cieNiaTh BBIBOJbI 00 ONTUMAIBLHOM peXUME (DYHKIMOHUPOBAHUS CHCTEMBbI

Tect 1
1. COBOKYMHOCTh B3aUMOCBSI3aHHBIX 3JIEMEHTOB, 00pa3yIOLIUX LIEJIOCTHOCTD UJIH €IUHCTBO
a. MOJieNb
0. opranm3anus
B. CUCTEMa
T. COCTOSIHUE
2. JInHaMHYeCKOe U3MEHEHHE CHCTEMBI BO BPEMEHHU
a. QyHKIHS
0. mporpecc
B. IIPOIIECC
r. (hakTop
3. HecBoIMMOCTH CBOMCTB CUCTEMBI K CyMM€ CBOMCTB €€ KOMIIOHEHTOB
a. HBBEHTYAJIbHOCTh
0. SMEPIKEHTHOCTh
B. QHTPOIHS
T. SKCTParoOAIusI
4. IIporiecc HEPEPHIBHOTO PA3BUTUSI CHCTEM BO BPEMEHH
a. IMajeKTuKa
0. mporpecc
B. IMHAMUKa
T. pyHKIMOHUpPOBaHUE

5. CnocoOHOCTh CHCTEMBI 3alMMCTBOBaTb HEOOXOAMMBIE PECypchl M3 BHEIIHEH cpeasl M|
MPOTHBOJICHCTBOBATH TEHICHIINN Pa3pyIICHUS

a. ajanTarus

0. HeraTuBHas SHTPOIUS

B. TOMEO0CTa3

T. BMEPKEHTHOCTD

6. llenenanpaBieHHbIN UTEPAIMOHHBIN MPOIECC MOTYYCHHUS] CEPUU CHUCTEMHBIX 3()()EKTOB ¢ Iebio
ONTHMHU3AINH TTPUKITATHON [IETM B paMKaXx 3a/IaHHbIX OTPaHHYCHUI

a. cUCTeMHBIH ekt

0. CTPYKTypHast OIITHMH3AIIHS

B. DHTPOIIHSA

T. TIporpecc

7. CucremMa MOXeET JOCTUTHYTh TpeOyeMOro KOHEYHOI'O COCTOSIHUS, HE 3aBHCALIET0 OT BPEMEHU U
OTIPEIENIIEMOTO HMCKITIOYUTEIHPHO COOCTBEHHBIMH XapaKTEPUCTHKAMH CHUCTEMBI TPU PA3MYHBIX HadaIbHBIX
YCIOBUSX U PA3IMYHBIMU MTyTAMHU

a. DKBU(PUHATHHOCTH

0. SMEPIKEHTHOCTh

B. QHTPOITHS

T. YBOJIIOIUS

8. Meromonorust pemeHusi mpodjaeM, OCHOBaHHAs Ha CTPYKTYPHU3AlWU CHUCTEM H KOJIUYECTBEHHOM
CpPaBHEHUU aNbTEPHATHB

a. CUCTEMHBIN aHAJIN3

6. MoJIeIMpOBaHNE

B. IPOIHO3UPOBAHUE



r. Perpocniekuus

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

a. DJICMCHT

0. pe3yabTaT

B. IIpolIecC

I. II0Ka3aTejb

MHOXeCTBO 00BEKTOB BHE JIAaHHOTO 3JIEMEHTA (CUCTEMBbI), KOTOPhIE OKA3bIBAIOT BIMSHUE HA DJIEMEHT
(cucTemy) U caMu HaxOJATCS MO BO3JICHCTBUEM 3TOTO AJIEMEHTa (CUCTEMBbI)

.a. THIIOTE3a

6. mpobyiema

B. aJIbTEpPHATHBA

I. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYITHOCTH CITy9aliHO OTOOpaHHBIX 00BEKTOB HA3BIBACTCS:

a) reHepaJbHOM COBOKYITHOCTHIO; 0) BHIOOPOYHON COBOKYITHOCTBIO; B) MPOCTOH COBOKYITHOCTBIO; T)
[IOBTOPHOM COBOKYITHOCTBIO; 1) OECTIOBTOPHOM COBOKYITHOCTBIO.

2. Bce MbicniuMBbIe 00BEKTHI HEKOTOPOT'O UCTOYHUKA HAOII0ICHHIH

Ha3bIBAIOTCS:

a) TCHEPAJIbHOH COBOKYITHOCTBIO; 0) CIIy4aliHBIM KOJIJIEKTHBOM; B) COBOKYITHOCTHIO OOBEKTOB; T)
MHOXECTBOM OOBEKTOB.

3. Ecnu kaxnaplii 00beKT reHepaibHOW COBOKYIMHOCTH MMEET OJMHAKOBYIO BEPOATHOCTH MOMACTh B
BBIOOPKY, TO BEIOOpKA HA3bIBACTCS:

a) MPOCTOii; ) MOBTOPHOI; B) OECIIOBTOPHOM; I') pENPE3eHTATUBHOM; J1) TCHEPATIbHOM.

4. Beibopka — 3T0:

a) OrpPaHUYEHHOE YHUCIIO BBIOPAHHBIX CIy4alHBIM O0pa3oM »3JIEMEHTOB; 0) OrpaHMYEHHOE YHCIIO
3JIEMEHTOB, BRIOpAaHHBIX HECITy4aiHO; B) OOJIbIIIAs COBOKYITHOCTH 3JIEMEHTOB, JJISI KOTOPOU OIEHUBAIOTCS

XapaKTePUCTHKHU.

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

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

6. BoiOopka, mpu KOTOpOH OTOOpaHHBIM OOBEKT BO3BpAIlA€TCs B TIE€HEPAIBbHYIO COBOKYIIHOCTD,
Ha3bIBAETCS:

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

7. B amuxke conepxkutcst 100 kpacubix, 300 3enensix, 200 cunux u 200 Genbix mapoB. W3 smmka
Hayaaudy u3BnekaroT 150 mapoB. O6beM BRIOOPKH COCTABJISIET ... IIAPOB.

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

8. B smuke comepxkutcst 150 kpacubix, 250 3enenbix, 150 cunux u 250 Oenbix mapoB. M3 simiuka
Hayaauy u3BnekatoT 150 mapoB. O6beM reHepaibHON COBOKYITHOCTH COCTABIISIET ... IIAPOB.

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

9. Kak Ha3bIBaeTCs YMCICHHOE 3HAYCHHE IPU3HAKA!

a) 00beMOM BBIOOPKH; 0) reHepaTbHOM COBOKYITHOCTHIO; B) BAPUAHTOM; I') CPETHUM 3HAUYEHUEM

. 10. KonnyecTBo HaOII0/1€HUH, MOMABIINX B 3a/JaHHBIN HHTEPBaJl MHTEPBAJIbHON TaOIHUIIbI, HA3BIBACTCS:

a) 4acTOTOM; 0) 4aCTOCThIO; B) OTHOCUTEILHOMN YaCTOTOM; T) HAKOIIJIEHHOW 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 MOJIHBIE 3HAHU 110 BCEM paz/iesiaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIIIM 3a IIPEIEIIb
y4eOHOU MTPOrpaMMBbl;

- TOYHOE HCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUIILHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M IN1yOOKO€ YCBOCHHE OCHOBHOM U JONOJIHUTEIBHOM JIMTEpaTypHl,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B TEOPUSAX, KOHIIETIIIUAX U HAMTPABICHHUSX JUCIUILIIHBI
U J1aBaThb UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Ysl HAYUHbIE JOCTHXKEHUS IPYTUX
JTUCLUTUTAH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B pabodeil mporpamMme
KOMIICTEHIHII;

- BJIaJICeT HAaBBIKAMH CAMOCTOSITEIIbHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI
HECTaHJapPTHbIE CUTYALUH;

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

- 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, AaKTUBHO yJacTBYET B

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

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUSA:

- IOCTATOYHO IOJIHbIE U CUCTEMATU3UPOBAHHbIE 3HAHUSI 110 IUCLUILIMHE;

- YCBOGHHE OCHOBHOM U JOTIOJIHUTEIbHON JIUTEPATYPBI, PEKOMEHOBAHHON
paboyeil mporpaMMoi o JUCHUILIMHE (MOAYIIIO)

YMEHUSL:

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

- HCIIOJIb3YeT HAYYHYIO0 TEPMHUHOJIOTHIO, JIMHIBUCTHYECKU U JIOTHUECKU TPABUIIBHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JeaTh 000CHOBaHHbIE BBHIBOIBI;

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

HaBBIKU:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYMIIOBBIX
00CYKJI€HUSX, BBICOKHI YpPOBEHb KYJIbTYpbl UCIIOJIHEHUS 3a/JaHUM;

- CPEJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEHUN BBIOMPACT CTAHIAPTHYIO METOUKY BBITTOJIHEHUS 33/1aHU;
- 000CHOBBIBAET XO/]1 pPEIICHUs 33134 0e3 3aTpyIHEeHHUH




Onenka 3HAHUS:

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

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

- UCTIOJIb30BAHNE HAYYHON TEPMHUHOJIOTUH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE OTBETA HA BOIIPOCH], YMEHHE JI€TIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIIMO0K

YMEHHUS:

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

- BJIaJIeeT MHCTPyMEHTapueM y4eOHOH TUCIUILTNHBI, YMEHUE €T0 UCTIONIb30BaTh B
PELICHUH TUIOBBIX 33/1a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHbIC 3a1a4u
HaBbIKH:

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

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb COPMUPOBAHHOCTH 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 pab0oYeii MPorpaMMo 1o
JTUCITUILIAHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJM4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KUU YPOBEHb KYJIBTYPBI HCIIOJHEHUS 3a/1aHUM;

- HU3KUH ypOBeHb C(POPMUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BONPOCHI U MPAKTUUYECKHE 3aJaHusl JJI1 HPOBEJACHHUS NPOMEKYTOYHOW aTTecTaluu
oOyyaromuxcsi, HeoOXOAUMBIE Ul OLEHKH 3HaHWN, YMEHUH M HaBBIKOB M (WJIM) OMbITAa MPO(hecCHOHAIbHON
NEeSTENIbHOCTH,  XapaKTepU3YIOIIMX dTanbl  (GOpMHpOBaHUS KOMIETEHIMH B  IPOIECCE OCBOCHMUS
00pa3oBaTebHON MPOTrPaMMBI

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

O nprMeHeHuu MaTeMaTUYeCKUX METO/I0B JJIs PEelleHus 3a7ja4y CUCTEMHOIO aHAJIn3a

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

Mopenu cucTeMHON JUHAMUKHU U UX IIPUMEHEHUE

[TpubnmxeHHble METO bl peteHus JuddepeHInaIbHbIX YPaBHEHUN U UX IPUMEHEHHE JJIS peanu3aiiu
MOJIEJIeH CUCTEMHOHN JUHAMUKH

[TocTpoeHne Mozene CHCTEMHONM TUHAMUKH, IIPUMEPBI PELIEHUS ¢ UX MIOMOIIBIO MPUKIIAIHBIX 33124

MMuTanoHHbIE METOBI I MOJECIIUPOBAHHUS II0BEICHUS CUCTEM

Byl *MUTaIMOHHOTO MOJIETMPOBAHUS

MareMaTnyeckre OCHOBBI MMUTALlMOHHOT'O MOJIEIUPOBAHNS

OO0paloTka pe3yNbTaTOB 3MIMPHUUYECKHX MCCIEJOBAaHUN C IOMOIIBIO METOJ0B MaTeMaTU4eCKON
CTaTUCTUKU U

TEOPUU BEPOSTHOCTEN

MaremaTHuecKkue OCHOBBI (POPMUPOBAHHSI BHIOOPOUHOM COBOKYITHOCTH.

['enepanms ciry4aiiHbIX YHCEIL.

Meton MonTe-Kapno 1t nprOianKeHHOTO BBIYUCIICHUST HHTETPAJIOB, PEILICHHs CUCTEM U




YpaBHEHUU.

YucnoBble XapaKTEpUCTUKHA BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHMsI K OIICHKaM B MaTEMAaTHYECKOM CTATUCTHKE.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O BHUJE PACIPEICIICHUS CIy4alHOM BEJIWYHMHBI B I'€HEPAJIbHOU
COBOKYITHOCTH.

Hcnonb3oBaHHe MHCTPYMEHTAIBHBIX IIPOTPAMMHBIX CPEICTB U PEIICHUS 3a7ad MaTeMaTU4YECKOH
CTaTUCTUKH.

BrlsiBiIeHHE CTATHCTUYECKUX 3aBUCUMOCTEH MEXAY MPU3HAKOM U (DaKTOpaMH.

ITocTpoeHne Moieny perpeccum.

Onenka KauecTBa ypaBHEHMsI pETPECCUM, TPOBEPKA 3HAUUMOCTU yPaBHEHUS.

IIposepka mnpennocbuiok MHK nns mMopenu mnapHOW JMHEWHOW pPErpeccuu i OMNpeaesICHUs
aZICKBaTHOCTHU

MOJIETIH.

[TpuMeHeHNnEe HEMUHEHHOM 0THO(PAKTOPHOM Perpeccuul It MPUOIMKEHHOTO MUCAHUS YMITUPHUIECKUX

3aBUCHUMOCTEH B CTPOUTENBCTBE

[TocTpoerne Moaenu MHOTO(GaKTOPHON perpeccuu A aHaIu3a U MPOTHO3UPOBAHUS TIOBEACHUS

IPU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

Pemenue 3anaun o BAMSHUM (PAKTOPOB HA PE3YILTAT C MOMOLIBIO PETPECCUOHHON MOJIETH.

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IPOrPAaMMHBIX CPENCTB MUl PEIICHHs 3a7ad MAaTeMaTU4eCKOU
CTaTUCTUKH

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

IlocTpoeHrne MaTreMaTHMYeCKUX MOJENEH I pelIeHUs MNPUKIAJHBIX ONTHMH3ALUMOHHBIX 331a4 B
CHUCTEMHOM aHaJIu3e

3aauy JUHEHHOro POrpaMMUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuii MeTo[ pemieHus 3a1a4 JMHEHHOTO IPOrpaMMHUPOBAHMUSL.

Ananm3 rpadu4ecKoro pemeHns Ha YyBCTBUTEIBHOCTb.

CuMIuiekc-MeTo| peuieHys 3a1a4 JIMHEHHOT0 IPOrpaMMHUPOBaHUS.

Hcnonp30BaHWe MHCTPYMEHTAJIBHBIX MPOTPaMMHBIX CPEIACTB Ul pEUIeHHs] 3ajJad JIMHEHHOTro
IIPOrpaMMUPOBAHHS.

TpancnopTHas 3ajja4a U 3ajja4ya 0 Ha3HAYEHUSX B CTPOUTENIBCTBE.

3aa4i MHOTOKPUTEPHUATIBHONW ONITUMHU3ALNH

MaremaTrueckne MeTOo bl MOAIEPIKKH MPUHATHS pELIeHHUH

7.4.2. IlpakTuueckue 3ajaHus 1715 IPOBEACHUS TPOMEXYTOUHOM aTTecTaluy 00yJarommxcs
[TocTpoenue 6anancoBoit Mojienu JIeoHThEBa, TPOrHO3UPOBAHKE C ITOMOLIBIO TOCTPOEHHON MOJIENTN
AHalau3 W MPOTHO3 COCTOSHUSI CUCTEMBI C IOMOIIBIO MOJEIN CUCTEMHOW IUHAMHUKH, IPOTHO3
9KOJIOTMUECKOHN CUTyalluH
MaremaTtrueckast 00pabOTKa JaHHBIX, IOCTPOSCHUE MOJEIIN PErPECCUH, AHAIHU3 TIOCTPOSHHON MOJEIN
AHanu3 ¥ NPOTHO3UPOBAHUE COCTOSIHHS CHCTEMBI HA OCHOBE BPEMEHHBIX PSI0B
HMmuranmoHHOE MOJEINPOBaHE (PU3UYECKOTO MIIM TEXHOIOTMYECKOr 0 Tpolecca
Pemrenue 3a1aun onTUMU3AIUH [T TOBBILIEHUS 3()()EKTUBHOCTH TEXHOJIOTUYECKOT0 Mpoliecca
3anava NpUHATHS PELIeHUH Il pelIeHus MpoOieMbl B TPOPEeCCUOHANBHOMN AEITeIbHOCTH
MHorokpurepualibHas ONTUMUA3ALMS ISl IPUHATHS pEHIeHUs] B TPOPECCHOHAIBHOM 1eATeIbHOCTH

7.4.3. IlpumepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPU HATUIHUHN)
KypcoBas paboTa (mpoekT) He TpeayCMOTPEeHA YICOHBIM IIJIAHOM.



7.5. Meroanveckue MaTepualibl, OMPESSIoONnIe MPoIeayphl OIICHUBAHUS 3HAHWM, YMEHHM, HABBIKOB U (MJIH)
OTbITa IPO(ECCHOHATBHOM NEATETBHOCTH, XapaKTePU3YIOIIUE STarbl (POPMHUPOBAHUS KOMIIETCHIIUN

[Ipouenypa mnpoBeAeHUs NPOMEXKYTOUYHOM aTTECTAUMU M TEKYLIEro KOHTPOJIS

yCIeBaCMOCTHU

pErIaMEeHTHPYETCs JTOKAJIBHBIM HOPMATUBHBIM AKTOM, OINPEACISAIOIUM MOPSIIOK OPraHU3alui U IPOBEICHUS
TEKYILETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHOW aTTeCTallMi 00YUYaIOIIUXCSL.

[Tponenypa oueHuBaHus (HOPMUPOBAHMS KOMIIETEHIMH INpPU IPOBEAECHUU TEKYLIEro KOHTPOJISA
IpuBe/eHa B I1. 7.2. TUoBbIe KOHTPOJIbHBIE 3aJJaHHsI UJIM MHBIE MAaTEpUAIbl TEKYILET0 KOHTPOJISI IPUBECHBI B

o. 7.3.

7.6. Kpurepuu orieHHBaHus cPOPMUPOBAHHOCTH KOMIETEHIIMH TP MPOBEACHUN POMEXKYTOUHOM aTTECTallMH

Kputepun
OIICHUBAHUS

YDOBCHB OCBOCHUS U OLICHKA

Onenka Onenka
«HEYJIOBIICTBOPHUTENb | «yIOBIECTBOPUTENHH [ OLEHKA «XOpPOLIO» OrneHka «OTJIMYHO
HO» o»
«HE 3a4TEHO) «3a4TEHOY
VYpoBeHb 0cBOeHUS | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUSI
KOMIIETEHIINHU KOMIIETEHIIMHU KOMIIETEHIIUH KOMITIETEHILIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTHIN. «BBICOKHI.
Kommereniuu ge Kommerenun Kommerenun Kommerenmun
c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3uanus oTcyTcTBYIOT, | CdhopmupoBansl | 3HaHHS OOIIMpPHBIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BBIC CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTUPOBAHHEIE,

chopMuUpOBaHBI

3HaHUU. Y MeHUs
(dbparMeHTapHbI 1
HOCSIT
PENPOAYKTUBHBIN
XapakTep.
JleMoHCTpHpYyeTCcs
HU3KHUU YPOBEHb
CaMOCTOSITEIbHOCTH
IIPaKTUYECKOTO
HaBbIKA.

HOCSIT
PENPOAYKTUBHBIN
XapakTep,
MPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3aJIaHHAMN.
JleMoHCcTpUpYyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITEIbHOCTH
YCTONYUBOTO
MPaKTUYECKOTO
HaBbIKA.

BCECTOPOHHHE. Y MEHHS
YCIIELTHO IPUMEHSIFOTCS
K PELICHUIO KaK
TUIIOBBIX, TaK U
HECTaHJapTHBIX
TBOPUYECKHUX 3aIaHUM.
JeMoHCcTpUpyeTCs
BBICOKHI YPOBEHb
CaMOCTOSITENIBHOCTH,
BBICOKAsI aJJaITUBHOCTH
MPaKTUYECKOT0 HABbIKA




OO6yuaronumiics OObyuaronuiics Obyuarontuiics Ob6yuatoumiics
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JTEMOHCTPHUPYET
-CYIIECTBEHHBIE -3HAHUS -3HaHUE U -r1y0OKHe,
poOeIbl B 3HAHUSIX TEOPETHIECKOTO MOHUMAaHUeE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTepuana; OCHOBHBIX BOTIPOCOB | apTyMEHTHPOBaHHBIC
-JIOITYCKAIOTCSI -HETOJIHBIE OTBETHl | KOHTPOJUPYEMOTO | 3HAHHUS MIPOTrPAMMHOTO
MPUHIMITHATEHBIC Ha OCHOBHBIE o0BeMa MaTepuana;
OIMOKY TP OTBETE | BOIPOCHI, OIITUOKH B IPOrPaMMHOTO -II0JIHOE MIOHUMAaHHUE
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepHaa; CYIIHOCTH 1
ouera, OTCYTCTBYET HEJIOCTATOYHOE - 3HAHUS B3aUMOCBSI3H
3HAaHUE U IOHUMAaHue IMOHHUMaHHe TEOPETHYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX ITOHSATHH U CYITHOCTH MaTtepuana MIPOLIECCOB U SIBIICHUH,
KaTeTOPHiA; H3J1araeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
-HEIIOHUMAaHUe BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSITHI, B
CYIIHOCTH -HEYBEPCHHBIC U OOBSCHSTH CBSA3b | paMKaxX 00CYKIaeMbIX
3HaHUA JOTIOJIHUTENBHBIX  |HETOYHBIEC OTBETHI HA | IPAKTUKU U TEOPHH, 3aJJaHUMH;
BOITPOCOB B paMKax JIOMOJIHUTEIbHEIE BBISBIIATE -CIIOCOOHOCTE
3a7aHuii Ousera. BOTIPOCHI. IPOTUBOPECUHS, YCTaHABIIUBAThH U
po0JIeMBbI U 00BACHATH CBS3b
TEHACHIUH MIPAKTUKU U TCOPHH,
pa3BUTHS; -JIOTHYECKH
-TIPaBUJILHBIC U MOCJICA0BATEIbHEIE,
KOHKDETHEBIE, 0€3 coJiepKaTelIbHbIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha HCYEPITHIBAIOIIIHEC
[IOCTaBJICHHBIE OTBETHI HA BCE 3aJaHUs
BOITPOCHI. ouiera, a TaKKe
JIOIIOJTHUTEIbLHBIC
BOITPOCHI IK3aMEHATOPA.
[Ipu BBIIONIHEHUU Obyuaromuiics OO6yuaromumiics Obyuaromuiics
MPAKTHIECKOTO BBITTOJTHHUIT BBITIOJTHUII MPABUJIBHO BBITTOJHUI
3a7aHus Ouiera MIPAKTUIECKOE MIPAKTHIECKOE MPAKTUIECKOE 3aJaHHe
oOyuaroruiics 3a7aHue Ouiera ¢ 3aJaHue OuiIeTa ¢ ouitera. ITokazan
MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMH HEOOIBIITUMH OTJINYHBIC YMEHUS B
HEJIOCTATOYHBII HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUU. Jonyckarores [Tokazan xopomme | y4eOHOro marepuaa.
[TpakTiueckue OIIIMOKH B yMeHusl B pamkax | PemaeT npeanoskeHHbIe
3a7aHus HE COJIEp’)KaHUU OTBETA OCBOEHHOT'O MPAKTUIECKHEC 3a/TaHus
BBITTOJIHEHBI U pelIeHun y4eOHOTO0 6e3 omunoboK
YMCHHA OObyuaromuiics He MPAKTUYECKUX Martepuana. OTtBeTn Ha Bce
OTBEYAET Ha BOMPOCHI 3aJaHUH. [IpennoxxeHHbIe JIOTIOJTHUTEIbHBIC
Owrera ipu [Tpu oTBeTax Ha MIPAKTUICCKHE BOTIPOCHI.
JIOTIOJTHUTEIBHBIX JOTIOTHUTETIbHBIC | 3aJaHUs PEUIeHBI C
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIO HEOOJILIITMU
mpernoaaBarers. JIOTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEIA. OTBeTni Ha
OOJIBIIMHCTBO
JIOTTOTHUTEIBHBIX

BOIIPOCOB.




He moxer BpIOpaTh HcnbiTeiBacT bes 3arpynHeHnii IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUH. | BBIOOPY METOAUKH CTaH/IapTHYIO JUIs BBIOOpA METOTUKU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJUKY BBITNIOJIHEHUS 3aJaHUN.
OLIMOKH IpH 3aJaHuM. BBITIOJTHEHUS He nomyckaet omm6ok
BBINOJIHEHUH 3aJaHui, | JlonmyckaeT ommoku 3a/laHuN. IIPY BBIIIOJHEHUH
HapyIIalolye JIOTUKY | TpH BeinodHeHnH | JlomyckaeTr ommoku 3a/laHu.
pelleHns 3a1a4.  |3aJlaHui, HAPYLIEHUs| IIPU BBIIOJIHEHUN CamocTosTenbHO
JlenaeT HEKOPPEKTHBIE| JIOTMKHU PELICHUS 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBI. 3ajad. HapylIawoIue pe3yabTaThl
BJIa/ICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTUKY PEIICHHs | BBIIOJHEHUS 3aJaHUM.
HaBbIKaMU JITOPUTM 3aTPYyJHEHUS C 3a1a4y I'pamoTtHO
BBINOJIHEHU 3aJlaHui. | popmynupoBanueM | Jlenaer KoppekTHble | OOOCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 pelieHns 3a1ad.
BBIBOJIOB. pe3yJsibTaTaM
HcnbiTeiBacT peLIeHHs 3a1a4u.
3arpyaHeHus npu | OGOCHOBBIBACT X0
000CHOBaHUU pereHus 3auay 6e3
aJlropuTMa 3aTpyJHEHU.
BBITIOJTHEHUS
3aJlaHNi.

OrneHka 1O JUCHMIUIMHE 3aBUCHT OT YPOBHSI C()OPMHPOBAHHOCTH KOMIICTCHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUIIIMHOM, U MPEACTABISIET cOO0M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OLICHOK IO OTIEIbHBIM
pe3ynbTaTamM OOy4eHHS (3HAHUS, YMEHUS, BJIaJCHIUC HABBIKAMH).

OreHKa «OTIUIHOY/ «3aUTEHOY BBICTABIISCTCS, €CIIH CpeIHEee apuPMETHISCKOS HAXOAUTCS B HHTEPBAJIC
ot 4,5 1o 5,0.

OreHKa «XOPOII0Y/«3a4TCHOY» BBICTABIISACTCS, €CIIU CpeaHee apuPMETHISCKOS HaXOAUTCS B HHTEPBAJIC
ot 3,5 1o 4,4.

Or1eHKa «yJTIOBIETBOPHUTEIIBHOY»/«3a4TEHOY BBICTABIISIETCS, €CIIA CpeliHee apru(MEeTUIECKOe HaXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OrneHKa «HEYIOBJICTBOPUTEILHOY/ «HE 3a4T€HO» BBICTABISIETCS, €CIU CpelaHee apu(pMETHIECKOe
HaxoauTcd B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOoAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneyeHue TUCIHMIIMHBI (MOTYJIs1)
8.1. IlepevyeHb OCHOBHOI M AOTIOIHUTENBHOMN JTUTEPATYPhl, HEOOXOIUMOM Il OCBOCHUSI AUCIUTIINHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUe, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHUs yueOHOW 1
n/m y4e0HO-METOINYECKON JTUTEPATyPhl

OcHOBHAA JJUTEPATYPA

CexneroBa H. H., TyukoBa A. C., CUCTEMHBII aHAJIN3 U NPUHATUE PELICHUM,
1 [Camapa: [ToBOMKCKHI TOCYIaPCTBEHHBIH YHUBEPCUTET TEICKOMMYHHKAIIMN H
undopmaruku, 2017

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

9 Kypaiesa T. 0., Ilpaktukym mno auciumuinHe «Mmuranumonnoe| http://www.iprbooksh

Mo terpoBanuey, Caparos: Byzosckoe oopazoBanue, 2015 op.ru/27380.html
3 I'anboBa T. B., CucremHbIii aHanmuM3 B TeXHUKE W TexHonorusx, OpenOypr:| http://www.iprbooksh
OpeHOyprckuit rocynapctBensbii yausepcurer, 96C ACB, 2016 op.ru/69943.html

AxmvamueB @. I'., ['mipdano P. M., Maremarndeckoe MOAECIUpOBAaHUE H
4 |metomsl ontumusanuu, Kasanb: KazaHCKHii TOCYIapCTBEHHBIH apXHUTEKTYPHO -
crponTenbHBIN YHEBepcuTeT, ObC ACB, 2017

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

Canmuna H. 0., HmwuranmonHoe wmonenupoBanue, Tomck: Tomckuit
S |rocyaapCTBEHHbIH YHUBEPCUTET CHCTEM YIIPABICHHS U PAJAUOIICKTPOHHUKH, DITh
Kourenr, 2015

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




HuszutauaoBa A. P., Kopaonckas U. b., O0mas Teopusi CHCTEM U CUCTEMHBIN http://www.iprbooksh

6 |amanms, Camapa: IToBosmKCKUI roCyIapCTBEHHBIM YHUBEPCUTET OF-) fu /753'9 4 html
TEIEKOMMYHUKAIMK ¥ nHdopmaruku, 2017 ' '
®omun B. TI'., Wmuraunonnoe wmonenupoBanue, CapatoB: CapaToBCKHil http://www.iprbooksh

7 |rocymapcTBeHHBIN TeXxHHYeCKHii yHuBepcuteT umenu FO.A. Tarapuna, DBC OF') ru/76 4;83 html
ACB, 2015 ' '

8 [Mussckuit C. A., Ilpunstue pemenwmii, Camapa: Camapckuii rocymaapcrBennsiii| http://www.iprbooksh
apXUTEKTypHO-CcTpouTeNnbHbIN yHUBepcutet, J6C ACB, 2015 op.ru/49894.html
Uepnsiea C. H., [denucenko B. B., KopobGosa JI. A., Mmuraunonnoe http://www.iprbooksh

9 |momenupoBanue cucreM, BopoHexk: BoOpOHEXCKHH —TOCYIapCTBEHHBIM OF') fu /50630 html
VHUBEPCUTET MHKEHEPHBIX TexHouoruii, 2016 ' '
Kopo6osa U. JI., Apremos I'. B., [Ipunsitue peueHuii B CUCTEMax, OCHOBAHHBIX http://www.iprbooksh

10 |na 3Hammsax, Tam0OoB: TamMOOBCKHII TOCYIapCTBEHHBIM  TEXHUYECKHIA OF') ru/6 4i66 html
yausepcurer, D5C ACB, 2012 ' '

JonoHUTeIbLHAS JUTEPATYpPa

1 Pemuvun B. W., UMuTannoHHoe MOAEIMpPOBaHHWE M CHCTEMBbI yrpasieHus,| http://www.iprbooksh
Mocksa: Undpa-Umkenepus, 2016 op.ru/51719.html

5 bamaranckuit WM. A., IlpuxmagHoii cucremHublii aHamu3, HoBocubupck:| http://www.iprbooksh
HoBocubupckuii rocyaapcTBeHHBIN TeXHUYECKUH yHuBepcutet, 2013 op.ru/45429.html

3 Haunensn T. 5., Teopust cuctem u cucteMHblii ananu3, Mocksa: EBpasuiickuii| http://www.iprbooksh
OTKPBITHIA HHCTHTYT, 2011 op.ru/10867.html
Kazanckas O. B., IOu C. I'., Anscosa O. K., Monenu 1 MeToabl ONITUMU3ALINH. http://www.iprbooksh

4 |llpaxktukym, HoBocubupck: HOBOCHOUPCKHI TOCYIApPCTBEHHBINA TEXHUYIECKHI OF.) fu/ 45?;97 html
yvHuBepcuter, 2012 ' '
HussutnunoBa A. P., HccnenoBanwe omnepanuii ¥ METOJbl ONTHMM3AIINH, http://www.iprbooksh

5 |Camapa: TToBOMDKCKHIA TOCYAapCTBEHHBI YHUBEPCUTET TEICKOMMYHUKALUH U OF.) fu /75?;77 html
nadopmarturu, 2017 ' '
KOnun B. C., Metoauueckue ykazaHUs U KOHTPOJIbHBIE 3a/1aHUS 110 JUCITUILTHHE http://www.iprbooksh

1 |Teopwust npunsitus pemennii, MockBa: MOCKOBCKHI TEXHHYECKUN YHHBEPCUTET OF-J U /617.65 html
cBsi3u ¥ uHMopMaTHku, 2014 ' '

OObyuaromuecs U3 yrciia UHBanuA0B 1 inil ¢ OB3 obecrnieunBaroTCs NeYaTHBIMU U (WJIN) 3IEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCypcaMu B OpMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM HX 37J0POBBS.

8.2. Ilepedenp pecypcoB MH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHON ceTu «MHTepHeT», HEOOXOIUMBIX JUIs
OCBOEHUS AUCHUIIIIMHBI (MOTYJIs)

HaunmenoBanue pecypca CeTu ((I/IHTepHeT» 9J'IeKTpOHHLII71 aZipec pecypca

OCHOBBI CUCTEMHOT'O aHAJIM3a U TEOPUHU IPUHSATHUS PEIICHUHA moodle.spbgasu.eu

elibrary.ru elibrary.ru

Scilab https://www.scilab.org/

8.3. HepequL COBPCMCHHBIX HpO(bCCCI/IOHaJ'IBHBIX 0a3 JaHHBIX U PIH(bOpMaI_II/IOHHLIX CIIPAaBOYHLIX CUCTEM

HaumenoBanue DNEeKTPOHHBIN aJipec pecypca

Cucrema aucranimonsoro ooyuenus CII6I’ACY Moodle https://moodle.spbgasu.ru/

http://ntb.spbgasu.ru/irbisé4r_p

OnektpoHHas 6ubianorexka Upouc 64 lus/

DJIEKTPOHHO-O0MOIMOTeUHasl cucTeMa nu3aarenbersa "Jlans" https://e.lanbook.com/

DJIeKTPOHHO-ONbIMOTeHas! crcTeMa n3nartensersa "FOPAT" https://www.biblio-online.ru/

DIeKTpOHHO-O0MbOaHoTeuHas cucteMa m3garensersa "IPRbooks™ http://www.iprbookshop.ru/

Hayunas 3JIEKTPOHHAs

Hayunas snexkrponnas oubnuoreka eLIBRARY.RU 6ubmnorexa eL IBRARY .RU




@OenepanbHblii  0Opa3oBarenbHbli mopTtan "EanHOoe OKHO JocTyma K
00pa3oBaTelLHLIM pecypcam”

http://window.edu.ru

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

Beepoccuiickuii  MHCTHTYT HayyHOW W TEXHHYECKOM HH(pOpMaIuu
(BUHUTH)

WWw2.viniti.ru

EnqunHeiii  27eKTpOHHBIM  pecypc  yu4eOHO-METOIUYECKOW  JIUTEPATypPhI
CII6I'ACY

www.spbgasu.ru

Tex.JIut.Py - TexHudeckas gureparypa

http://www.tehlit.ru/

[Tepuonnueckue nznanus CII6IACY

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

Crcok coopHuKOB Tpy0B 1 koH(pepernuii B PUHII/eLIBRARY

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

O6pazoBarenbuble HHTEpHET-pecypchl CIIOIACY

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

8.4. IlepedueHp HMH(POPMALMOHHBIX TEXHOJIOTH, HCIOJB3YEMBIX MPH OCYIIECTBICHHH 00pPa30BaTEIbLHOTO
mpouecca IO JUCUUIUIMHE, BKJIIOYas I€PEYeHb JIMLEH3MOHHOTO U CBOOOJHO pacHpOCTPaHsSEMOro

[MporpaMmMHOIo obecrieueHus

HaumenoBaunue

Crnioco6 pacripocTpaHeHus
(JIMIICH3MOHHOE WJIK  CBOOOJIHO
pacIpOCTPaHsIEMOE)

Microsoft Visio 2016

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

Gretl Bepcus 2019c¢

CBOOOIHO PACIPOCTPAHIEMOE

Matlab Bepcus R2019a

MATLAB JIOTOBOP
NeJ131908369487 ot 01.11.2019 ¢
000 "Codrmaiig IIpoekTs!"”

Ramus Educational Bepcus 1.11

CBOOOIHO PACIIPOCTPAHIEMOE

Microsoft Windows 10 Pro

Horosop Ne  J132009689201 or
18.12.2020r IIporpammusbIie
npoaykTsl Maiikpocodt, gorosop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

Horoop Ne  J[32009689201 or
18.12.2020r [IporpammubIe
npoayKTsl MaiikpocodT, goroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeitn": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




8.5. MarepuanbHO-TEXHUUYECKOE 00€CTICUeHNUE TUCIIUTLTAHBI
CaeJnieHust 00 OCHAIICHHOCTH YIEOHBIX ayIMTOPUI M IIOMEIICHHI IS CAMOCTOSITEIbHON pabOThI

HanmenoBanue yqeOHBIX ayTUTOPUI M TIOMEIIICHUIA
JUISL CAMOCTOSITENTbHON pabOThI

OcHaleHHOCTh 000pYJOBAHUEM U TEXHUYECKUMU
cpelacTBaMu O0yuyeHus

07. VYuebHBIE ayIUTOPHH
JICKLIMOHHBIX 3aHITHH

JJIA IMPOBCACHUA

VYuebHasg ayauropus JUIsL  IPOBEAEHUS  3aHATUH
JEKLUMOHHOTO THIA, KOMIUIEKT MYJIbTUMEIUIHOTO
00opy0BaHUs (mepcoHambHBIN KOMIIBIOTED,
MYJBTUMEAUMHBIA IPOEKTOP, IKpaH, ayJuo-CUCTEMA),
JIOCKa,  JKpaH,  KOMIUIEKT  ydeOHOM  meOenu,
nojakioueHue Kk kommbioTepHoit cetu CIIGIACY,
BbIX0J B IHTEDHET

07. KomnproTepHbIN KJ1acc

Pabouue mecra ¢ I1K (cTon KOMIIBIOTEPHBIN, CHCTEMHBIH
0JIOK, MOHHTOp, KJIaBHAaTypa, MBbIIIb), CTOJ pPabOUui,
noakatoueHue k kommbiorepHoit cetu CIIOIACY,
BbIXOJ B Internet.

07. ITomenieHus I CaMOCTOSTEIBHOM pabOThI

[TomenieHue 17151 CaMOCTOATEIbHONU PAOOTHI (UUTATIbHBIH
3an ounbnmmoteku, ayn. 217): [IK-23 m., B T.9. 1 mr.- [IK
s g ¢ OB3  (cuctemHbiif  G10K, MOHHUTOD,
KJIaBUaTypa, MbIb) C MOAKIIOYEHHEM K CeTH
«HTEpHET» M 00ECIICYeHUEM JIOCTYIA B SJICKTPOHHYIO
uH(popMannoHHo-00pa3oBarensHyto cpeny CIIOGIACY.
I1O Microsoft Windows 10, Microsoft Office 2016

07. VYwuebHble ayaUTOpPUU IIPOBEJICHUS
MIPAKTUYECKHX 3aHATHH, KypCOBOT'O
IIPOEKTUPOBaHMSI (BBIOJIHEHUSI KYpPCOBBIX padoT),
IPYNIOBBIX W HWHAMBUAYAJIBHBIX KOHCYJIbTALUH,
TEKYIEro KOHTPOJIS U MPOMEKYTOUHON aTTecTaluu

JUIA

Kommiekr MYJIbTUMEIUIHOTO o0opynoBaHus
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUMEIUWHBIN
IPOEKTOP, IKPaH, AayAHO-CUCTEMA), NOCKA, KOMILIEKT
yueOHOIl Me0en, MOAKIYEHNEe K KOMIIBIOTEPHON CeTH
CIIOI'ACY, Bbixon B MHTEpHET

07. VYwuebHble ayauTOpUU
JIEKIIMOHHBIX 3aHATHIH

JUISA IIPOBCACHUA

YyeOHass ayauTopusi IS TPOBEIACHHS  3aHATHMA
JEKIIMOHHOTO  THUMA, KOMILJIEKT MYJIbTUMEIUIHOTO
o0opyoBaHUs (TIepCoOHATLHBIIH KOMIIBIOTED,
MYJIbTUMEAUUHBIA MPOEKTOP, SKpaH, ayJu0-CUCTEMA),
JIOCKa, 9KpaH, KOMIUIEKT  y4eOHOM Mebeny,
noakimoueHue k kommbioTepHoit cetu CIIGIACY,
BEIXOJ1 B IHTEpHET

07. KomnbroTepHbIii Ki1acc

Pa6oune mecta c IIK (cTon KoMIbIOTEpHBIH, CHCTEMHBIH
OJIOK, MOHMTOp, KJIaBHATypa, MBIIIb), CTOJ pabouuid,
nojakimoueHue k kommbioTepHoit cetu CIIGIACY,
BbIXOJI B Internet.

07. ITomenieHus A1 CaMOCTOSTENHHOM pabOTHI

[TomerieHue Isi CAMOCTOSATEIILHOM PA0OTHI (YUTATTBHBIN
3an Oubnuotexy, ayn. 217): I11IK-23 wr., B T.4. 1 mT.- [1K
st gurg ¢ OB3  (cucreMHBI  OIIOK, MOHUTOP,
KJIaBHuaTypa, MI)IHIB) C IIOAKJIIFOYCHUEM K CETHn
«HTEepHET» M OOecreueHneM JI0CTyIa B SJIEKTPOHHYIO
nHpopmanmonHo-06pazoBaTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

07. VYwuebHble ayaUTOPUU MIPOBEICHUS
MIPAKTUYECKHX 3aHATHH, KypCOBOTO
MIPOEKTUPOBAaHMSI (BBIMOJIHEHUSI KYpPCOBBIX padoT),
IPYNIOBBIX W HWHIMBUAYAJIBHBIX KOHCYJIbTALUH,
TEKYIIET0 KOHTPOJISl M MPOMEKYTOUHON aTTecTallun

JUIA

Kommekr MYJIbTUMEIUIHOTO o0opynoBaHus
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEIUMHBIN
IPOEKTOP, IKPaH, AayAHO-CUCTEMA), NOCKA, KOMILIEKT
yueOHOoIl Mebenu, MOAKIYeHNnEe K KOMITBIOTEPHON CeTH
CIIOI'ACY, Bbixon B MHTEpHET




Jnst maBanmuoB u aui ¢ OB3 obecnieunBaroTes crienuaibHbIe YCIOBHS JUIsl TIOJyYeHHs] 0Opa30BaHMs B
COOTBCTCTBUU C TpCGOBaHI/ISIMI/I HOpMaTI/IBHO-HpaBOBLIX I[OKYMGHTOB.



Pa6ouast mporpamma coctasieHa Ha ocHoBe PI'OC BO - maructpaTypa 1mo HanmpaBJI€HUIO TOATOTOBKH
15.04.03 Ilpuknannas mexanuka (mpuka3 Munoopuayku Poccun ot 09.08.2021 Ne 731).

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

[Tporpamma oOCyXxieHa 1 peKOMEHI0BaHa Ha 3aceqaHnu kadeapsl MaTeMaTHKU
12.04.2022, npotokon Ne 8
3aBenyromuii kageapoit k.¢g.M.H., noreHr, ['.B. SkyHnuna

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
21.04.2022, nmpotokoit Ne 5.

IIpencenarens YMK k.T.H., noueHT A.B. 3a3bikun
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