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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
dbopMupoBaHue y OYAYIINX MATUCTPOB CIIOCOOHOCTHU OCYIIECTBIISITh KPUTUICCKHI aHAIHU3 MTPOOIEMHBIX
CUTYaIlMil HA OCHOBE CHCTEMHOTO MTOAX0/a, BRIpadaThIBaTh CTPATETHIO JIEHCTBUMA
(dhopMHUpOBaHKHE CIIOCOOHOCTH K BBISBIICHHIO COCTABIISIIONTUX MPOOJIEMHOM CHUTYAIlUH M CBSI3CH MEXKIY

HHUMU,

OCBOEHHE METOJIOB KPUTHUYECKOI'0 aHallM3a MpPH UCCIIEJOBAHUM CHUCTEM U BbIOOpa METOJOB aHAIIM3a,
aJIeKBaTHBIX MPOOJIEMHON CUTYAallUH;

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

NOJy4eHHE 3HAHWKA O TPUMEHEHHUIO CIOCOOOB OOOCHOBAHMS pPEUICHUs (MHIYKLUS, NETyKIHSA, 10
aHaJIOTUN) MPOOJIEMHOM CUTYallMU U3YYEHUE PUHILIUIIOB TEOPUH CUCTEM;

OBJIa/ICHUE CITOCOOAMU KITACCU(DUKAIIIH CUCTEM;

pa3BUTHE HABBIKOB CHCTEMHOTO MOJICTUPOBAHUS;

MO3HAHUE CTIOCOOOB MPUHATHS PEIICHUN B CIIOKHBIX CUCTEMAaX.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHs] MO JMCHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3yiabTaThl O0yYEHHS 10

KOMIIETEHIIH MHMKATOpa JTOCTHKEHUS JUCLUILINHE, 00eCTIeYnBaIOIIUE TIOCTHKEHNE
KOMIIETEHIIH IUTaHUPYEMbIX pe3ynbTaToB ocBoeHust OITOIT
YK-1 Croco6en|YK-1.1 OcymecTBisieT TOUCK|3HAET
OCYILLIECTBIATh KPUTUYECKHH [MH)OPMAIIMOHHBIX PECYpcOB (B[- MpUHLMIBI IOMCKA M  MaTeMaTH4eCKOi
aHaIu3 IpOoOJIEMHBIX[TOM 4HKcie B LUPPOBOH cperne),|00paboTKu aHHBIX,
CUTyauun Ha ocHOBe|cOop 1 00paboTKy MH(MOPMALMM|IPUHLIMIIEI ~ TE€HEpaluu  pPEernpe3eHTaTUBHON
CUCTEMHOT'O M10/1X0/1a,|0 MPOOJIEMHON CUTYalluU BbIOOPOYHON COBOKYITHOCTH;
BbIpabaThIBaTh  CTPATErHIO - TEOPETHYECKHUE OCHOBBI MaTeMaTHYeCKOH
NENCTBUN 00pabOTKHU TaHHBIX
ymeeT
- OCYILECTBIISITh T€HEPALUIO PEIPE3CHTATUBHON
BBIOOPKHU B COOTBETCTBUHU C 33/1aHUEM;
- 000CHOBBIBaTh HEOOXOAUMBIN 00bEM BEIOOPKH
JUISL UCCIIEZIOBAHUS;
- TPOBOAUTH CTATUCTHYECKYIO 00pabOTKy
JTAaHHBIX TPOBOAMMOIO HCCIIEI0OBAHUS.
BJIajeeT HABbIKAMH
- MaTeMaTHUYecKUMU MEeTOoAaMHU oO0paboOTKu
JAHHBIX
YK-1 Cnocoben|YK-1.2  TlpoBoguT  oOIlEeHKY[3HaAeT
OCYILIECTBIATh KPUTUYECKUH[MHDOpPMAIIMM O TMPOOJIIEMHOMN (- TEOPETHYECKHE OCHOBBI TEOPUH IPOBEPKH
aHan3 MpOOJIEMHBIX|CUTyallU ~ HAa  COOTBETCTBUE|CTATUCTHUECKUX FHIIOTE3;
CUTyalnun Ha OCHOBe|TpeOOBaHUSIM OOBEKTUBHOCTU H|yMeeT
CHUCTEMHOTO M0JIX0/1a,| J0CTOBEPHOCTH - (hopMyIIHpPOBATh CTATUCTUYECKUE TUIIOTE3bI;
BbIpabaThIBaTh  CTPATETHIO - OCYWIECTBIISAITH  MPOLENYpPY  HPOBEPKHU
NEUCTBUM CTAaTUCTUYECKUX TUIOTE3;

BJIaJieeT HABBIKAMH
MpoIeaypaMu TPOBEPKH CTATUCTHYECKHUX
TUIIOTE3




YK-1 Crnocoben|YK-1.3 OcymecTBisieT|3HaeT
OCYILECTBIATh KPUTHUECKHUM |IEKOMIIO3ULINIO poOJIEMHOM |- CIOCOOBI JEKOMITO3HMIIMM CHUCTEM (armapar
aHajm3 MPOOJIEMHBIX [CUTyaIlH KaK CUCTEMBI 3HAKOBBIX AUarpaMM M mpoyee);
CUTYyalHi Ha OCHOBE - MaTeMaTH4YeCKHe€  METOJbl  BBISBIICHUS
CHUCTEMHOTO MoJAX0/1a, 3aKOHOMEPHOCTeH  (DYHKIMOHHpPOBAHUS |
BBIPa0ATHIBATh  CTPATETHIO pPa3BUTHS CUCTEM;
JIeUCTBUI - MAT€MaTUYECCKUE MOJICIIM OIMUCAHUS CUCTEM
JUI1  MX aHaiM3a W IPOTHO3UPOBAHUS
MOBEJICHUS, CTPATETMYECKOT0 TIJITAaHUPOBAHMUS;
yMeeT
- BBISBIATH CHCTEMOOOpasyromme (GakTopsl,
XapaKTepPU3YIOIUEe CTPOCHUE U TOBEJICHHUE
CHCTEMBI,
BJIajieeT HABBIKAMMU
- crmoco0aMM  BBISBJIICHHS  COCTaBJISIOIIMX
MpOOJIEMHOM CUTYAIlUU U CBS3EH MEXKy HUMH C
MCII0JIb30BAaHUEM MaTEMaTHUYECKOIO arnapara:
0aJIaHCOBEIX MOJCIICH,
MOJIENIEHl CUCTEMHOM JUHAMUKH,
PErpeCCUOHHBIX MOJEIIEH
YK-1 CrnocobeHn|YK-1.4 Beusiisier 21eMeHT(b1) U|3HAET
OCYIIECTBJIATh KPUTHYCCKUH [CBA3b(H), CO3JAIONINe|- OCHOBHBIE MATEMAaTHYCCKHUE MOACIH JJIs
aHaIU3 IPOOJIEMHBIX [[IPOOTIEMHYIO CUTYAITHIO BBISIBJICHUS DJIEMEHTOB M CBSI3€H B cHCTeMax,
CUTYyalHi Ha OCHOBE CO3JAIOMIMX  MPOOJIEMHYIO  CHUTyaIllMl0 ¢
CHCTEMHOTO MoJX0/1a, MCII0JIb30BAHUEM MaTEMAaTHYECKOIO alapara:
BBIPa0aThIBATh  CTPATETHIO 0aJIaHCOBBIX MOJICIICH,
JIeicTBUI MOJICICH CUCTEMHOM JUHAMHUKHU,

PErpeCcCUOHHBIX MOJIETEH;
MaTeMaTH4YeCKHE OCHOBBI
MOJIEJTUPOBAHUS;

- OCHOBBI MaTE€MaTHYECKOTO MOJICTUPOBAHUS C
HCII0JIb30BAaHUEM UMUTALMOHHBIX MOJIETIEH;

HUMUTAIITMOHHOTI'O

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

MMUTALMOHHOTO MOJIETTUPOBaHUS;
BJIaJieeT HABbIKAMH

- IpUeMaMy UIMUTAILIMOHHOT'O MOJIeIMPOBAHUS;
METOJAMH MAaTeMaTHUYECKOro aHalu3a JUls
UHTEPIPETALMM PE3YIbTATOB MMHUTALUOHHOIO
MO/JIEJIMPOBAHUSL.




YK-1

Cnocoben|YK-1.5 ®opmynupyer 3anauy
OCYIIECTBJISATh KPUTHICCKUH |(11) TUTST
aHaIm3
CUTYyalHi Ha
CUCTEMHOTO
BbIpa0aThIBATh
JEUCTBUI

MPOOJIEMHBIX [TPOOIEMHON CUTYalluu
OCHOBE
HOJX0/a,
CTpATETUI0

paspemeHus

3HaeT

OCHOBHBIC MATEMATUYCCKUE MOACIN A
OIIMCaHus CUCTEM,
- OCHOBHBIC
OIITUMH3AIINU,

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

- MareMaTu4€CKUE€ OCHOBBI HMHTAIITMOHHOI'O
MOACIINPOBAHUA CUCTCM,

MaTE€MaTH4ICCKUC METOAbI

yMmeet
- (opMaM30BBIBATH
dbopMynTupoBaTh eé
MOCTaHOBKY;

- CTPOUTH UMUTALIMOHHYIO MO/JICIIb,

yCcIOBUE 3aJaud U
MaTEMaTUYECKYIO

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

- MOAXOJaMU K BBIOOPY WM IOCTPOEHUIO
MMHTAIIMOHHOW MOJICIIU CHCTEMEI

YK-1

OCYIIECTBIISATh KPUTHYCCKHIH |MIeHTH(DUKALINIO
IPOOJIEMHBIX [BBIOOD crioco0a ux (ee) pereHus

aHaIu3

CUTYyaIi Ha OCHOBE
CHCTEMHOTO IOJIX0/a,
BBIPa0aThIBATh  CTPATETHIO
JeHCTBHI

Cnocoben|YK-1.6

OcymiecTBisieT
3a1a4(u)

3HaeT
- CHOCOOBI MIACHTH(HKAIIMH MaTeMaTHYCCKON
3a/1a4u;

- crocoObl BBIOOpAa MAaTEMaTHYECKOIO0 METOoJa
peleHus;

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

- 00OCHOBBIBaTH BBIOOP MaTEMaTUYECKOIO

MCTOa pCIICHUS OJI HpHKJ’I&ILHOfI 3aJa4u,

BJIa/leeT HABbIKAMU
- cmoco0aMH  pEIIeHUs  MaTeMaTUYeCKOu
3a1auu, (POpMaTU3YIOIIeH MPUKIAIHYIO 3a/1a4y,
C IIOMOIIBIO BBI6paHHI>IX MaTEMATHYCCKUX
METO/I0B

3. Yka3anue MecTa AUCUMILIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Hannas pucummivHa (MOAyib) BKiItoueHa B brok «Jlucnunmuuel, moxynu» b1.0.01 ocHoBHOM
npodeccuoHabHON 00pa3oBaTebHON porpaMMbl 38.04.02 MeHeKMEHT U OTHOCUTCS K 00S13aTEIFHON YacTh
y4eOHOro IJjaHa.
3HAHHE Kypca MaTeMaTHKH B paMKax MporpamMMbl OakajiaBpuarta

Ne Kon u HauMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/T JIOCTHKCHHST KOMITETEHIIUN
1 [|Jloructuka B CTpOUTENLCTBE IMK-1.2, TIK-1.3
2 |Jloructuka cHaOXeHUS U ynpaBiieHue 3anacamu B crpoutenbere|[1K-1.2, [TK-1.3




3 YHpaBHGHI/Ie HHBCCTUIUOHHO-CTPOUTCIIbHBIMU IIPOCKTAMU

I1K-4.1, TIIK-4.2, IIK-4.3, IIK-4.4,
I1K-4.5, TIK-4.6, TIK(11)-1.1, IIK(II)-

1.2, TK(I)-1.3, TIK(II)-1.4, TIK(LI)-
1.5
IIK-3.1, IIK-3.2, IIK-3.3, TIIK-3.4,
4 |YnpaBieHUE YeI0BEYECKUMHU PECYypCaMu B CTPOUTEIIbCTBE IK-3.5
5 |MapkeTuHr B3auMOOTHOIICHU I OIIK-3.3, OIIK-4.3
VK-1.1, VK-1.2, VK-1.3, VK-1.4,
VYK-1.5, VK-1.6, VK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-2.5, VK-3.1,
VK-3.2, VK-3.3, VK-34, VK-4.1,
VK-4.2, VK-4.3, VK-4.4, VK-5.1,
VK-5.2, VK-5.3, VK-6.1, VK-6.2,

6 HO,I[FOTOBKa K mOponeaype 3aluTbl M 3alllyuTa BBIHYCKHOﬁ

KBATH(UKAIIMOHHON PabOThI

VK-6.3, OIK-1.1, OIIK-1.2, OIIK-
2.1, OIIK-2.2, OIK-3.1, OIK-3.2,
OIIK-3.3, OIK-4.1, OIIK-4.2, OIIK-
4.3, OIIK-5.1, OIIK-5.2, TIK-1.1, TIK
-1.2, TIK-1.3, TIK- 1.4, TIK-1.5, TIK- 2.1,
MK-2.2, TIK-2.3, TK-3.1, TK- 3.2,
TK-3.3, MK-3.4, [IK-3.5, [IK- 4.1,
IK-4.2, TIK-4.3, IK-4.4, TIK- 4.5,
MK-4.6, MOKA)-1.1, TK()-1.2,
TIK(LD)- 1.3, TTK(L))- 1.4, TIK(LT)-1.5

4. O0beM QUCHUIIMHBI (MOAYJISI) B 3a4eTHBIX €IMHHUIAX € YKAa3aHHEM KOJNYeCTBA aKaJeMUYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI PadoTy o0ydyawiumxcs ¢ npemnogasartejieM (Mo BuAaM y4eOHBIX
3aHATHI) U HA CAMOCTOSAITEJIbHYI0 Pa00Ty 00yUYaroIuXxXcst

Kypc
W3 Hux yacel Ha
Bun yuebHO paboTh Beero MPaKTHIECKYIO
Hacos NOATOTOBKY 1
KonTakTHas padora 8 8
Jlexmmonnsie 3ausatus (JIex) 4 0 4
[paxTuueckue 3ausTus (I1p) 4 0 4
Muast kouTakTHasi padoTa, B TOM YHCJIE:
KOHCYJIBTAIIMU TI0 KYpPCOBOU paboTe (TIPOeKTy),
KOHTpOJIbHEIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caaJda 3a4era,
3a4eTa C OIICHKOI; 3allluTa KypCOBOH paboThI
(mpoekTa); cmaya KOHTPOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTeCTaINIO B CECCUIO
(KOHCYJIBbTAIMS TIEpe PK3aMEHOM U cllaua SK3aMeHa)
Yacbl Ha KOHTPOJIb 4 4
CamocTtosTeabHas padora (CP) 96 96
OO0miast TPy10eMKOCTh TUCHUILITUHBI (MOTYJIs1)
yacel:| 108 108
3a4YeTHbIE eIMHULIBI: 3 3

5. CopepxkaHne AUMCHMILVIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE IO pa3iejamM (TeMaM) ¢ YKa3aHHeM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKaAEMHUYECCKHUX YaCcoB U BU10B y‘leﬁﬂblx 3aHATHI

5.1. TemaTHueckuii MjaaH JUCHUILUIUHBI (MOYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHJIUKATOP
a
Ne Paznensl AUCHUIUIHHEL é fleKIpH 13 P CP Beero, JIOCTIDKCHH
~ gac. g
owneren
BCCro YECKYIO BCCTro YECKYHO BCECTro YECKYHO %058
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pa3zaen. Matematuueckue
MOJICIH CUCTEM
VYK-1.1,
OCHOBHEBIE MTOJIOKEHUS VK-1.2,
CHUCTEMHOTO aHaaIu3a. VK-1.3,
11 Maremaruueckue MOJIETN 1 2 1,25 24 | 21,25 VK-1.4,
CHCTEM VK-1.6,
YK-15
2. |2 pasnen. MeTo bl ONITUMH3AIIN
B YIIPABJICHUH CUCTEMaMHU
YK-1.1,
Meroast OITHUMU3ALIUH. VK-1.2,
X [IpuMepsl oncka ONTUMAIBHBIX 1105 05 20 21 YK-1.3,
PEKUMOB  (DYHKIIMOHHPOBAHUS YK-1.4,
CUCTEM VK-1.5,
YK-1.6
YK-1.2,
NMuTalIMOHHOE MOJICITUPOBAHUS VK-1.3,
290 MPOLIECCOB I IIOHUCKA 1|05 05 20 21 VK-1.4,
ONTUMAJIBHBIX PEKUMOB pabOThHI YK-1.5,
CUCTEMEI VK-1.1,
YK-1.6
3. |3 paznmen. Matemaruueckue
METOJTbI TPUHSATHSI PEIICHUN
MHOTOKpPUTEPUAITBHBIE METO/IBI
3.1. lontumuzanuu s mpunastas| 1| 0,5 0,5 12 13
peIeHuI
YK-1.1,
VK-1.2,
39, MareMaTuueckue § METObY| 4 05 0,75 10 | 11.25 VK-1.3,
IPUHSTHS PELLICHNUN YK-1.4,
VYK-1.5,
YK-1.6
YK-1.1,
VK-1.2,
33, HNmuramnmonnoe MozlenflpOBaHHe 1 0.5 10 10,5 VK-1.3,
JUTSL IPUHSITHUS PEILICHUN VK-1.4,
VYK-1.5,
YK-1.6
4. |4 paznen. Kontpons




YK-1.1,
YK-1.2,
YK-1.3
4.1. [3auer 1 4 s
YK-1.4,
VK-1.5,
YK-1.6
5.1. Jlekiuu
No | HaumeHnoBanue paszaena "
. HanmMeHoBaHMe U KpaTKOE COAEP/KAHUE JIEKIUI
/11 Y TEMBbI JICKITAH
OCHOBHBIE TIOJIO)KEHUSI CACTEMHOTO aHAJIN3a U TEOPUH NIPUHATHS PELICHUN
OCHOBHBIE TOHSTHUSI CHCTEMHOTO aHAIN3a
OCHOBHbIE TIOJIOKEHUS
[Ipumepsl cucTeM B TEXHUKE M S3KOHOMUKE
CHUCTEMHOI'0 aHaJIu3a.
1 Marematuueckoe MOACIMPOBAHUE MTPU U3YUCHUH CUCTEM
Maremaruueckue N
Bubl MaTeMaTHYECKUX MOJIENIEN CUCTEM
MOJIEJIA CUCTEM .
Hcnonb3oBaHue TEOPUH MPUHATUS PEHICHUN B CHCTEMHOM aHAJIN3e
banancoBeie Monenu B cucreMHOM aHanuse. [Ipumenenue OanaHCOBOM
mozenu JleonTheBa
Wcropust co3panus 6amaHCOBBIX MOJIEIICH.
Tabnuia MexxoTpacieBoro 6anaHca 1 ee CTpyKTypa.
OcHoBHbIE 0aTaHCOBBIE COOTHOIICHHSI.
OCHOBHBIE TIOJIOKEHUS
TexHosmornueckass MaTpuLa U €€ MPOIYKTUBHOCTb.
CHUCTEMHOI'0 aHaJIu3a.
1 Matpuia noyHeIX 3aTpar.
Maremarnueckue
Mogenns JIeoHTHEBA.
MOJIEJIA CUCTEM
OcHOBHBIE TUIIBI 33/1a4, PEIIaEMbIX C IIOMOIIBI0 Mozesn JIeoHTheBa.
banancoBble Mozenu B cHUCTeMHOM aHanuze. llpumenenue OamaHCcOBOI
Mozenu JIeoHTheBa I peleHus MPaKTUUECKUX 3a/1ad.
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTUN TPU IPUMEHEHUH B CHCTEMHOM
aHajgn3e 0aJaHCOBBIX MOJEIEH
Mopenu cucTeMHON JUHAMUKHU
Ucrtopus co3ganust Mmoziesieil CACTEMHOW TMHAMUKH.
[IpuHUMIIBI CO3AaHUs MOJIENIEN CUCTEMHON JUHAMUKH
OCHOBHBIE 2JIEMEHTHI MOJIENI CUCTEMHOMN JUHAMUKH.
oOpaTHbIE CBSI3U B MOJIEJISIX CUCTEMHOU JUHAMHUKHI
N3BecTHBIE MOJAEIM CUCTEMHOW AMHAMHUKK B Tpynax doppecrtepa: MOAETb
NPEANPUSITHS, MOJEIb TOPOJA, MOJIETb PA3BUTHS LIMBUIIN3ALIUH.
Cucremsl n1uddepeHIMaTbHBIX YpaBHEHHS IEPBOTO MOPSJIKA ¢ HauyalbHBIMU
OCHOBHBIE OJNIOXKEHUS [yCIIOBUSMH KAk OCHOBA MAaT€MAaTHYECKOrO IPEICTABICHUS MOJENEH
1 CHUCTEMHOTI'O aHAJIN3a. |CUCTEMHOM IUHAMUKHU.
Maremarudeckue [Tepexon kK TUCKPETHOH opmMe MOJIEIH.
MOJCIIN CUCTEM IIporHo3upoBaHrEe CLEHAapUEB DPAa3BUTHS CHCTEMa OCHOBE MOJAECIIEH
CHUCTEMHOM JUHAMUKH.
CranuronapHblie(yCTaHOBUBIIIMECS ) COCTOSTHUSI.
JluneliHple WM HEIMHEHHBIE CHUCTEMBI, JIMHEApU3alUs B OKPECTHOCTH
CTallMOHAPHOM TOYKH.
Bo3MoxHOCTh  HCClIeIOBaHUSI  MOJENENH CHUCTEMHOM JAMHAMUKH  Ha
YCTONYUBOCTb.
Hcnonb30BaHWEe KOMIBIOTEPHBIX TEXHOJOTUW ISl  MPOTHO3HPOBAHUS
CIICHADWEB DA3BUTHS CUCTEM HA OCHOBE MOJENEH CUCTEMHON IMHAMUKH.
[TocTpoeHne perpecCHOHHBIX MOJENEH ISl aHalu3a W MPOTHO3MPOBAHUS B
OCHOBHBIE MONOKEHUS | p1eTeMHOM AHATN3E
1 CHCTEMHOTO aHATH3A.  |[TonsTHE pErpeccHH
Marematudeckue  ([Jocrpoenne MOENH PErpecCHOHHO 3aBUCHMOCTH Ha OCHOBE BHIGOPOUHBIX
MOJIENIA CUCTEM JAHHBIX




[TapHasi 1 MHOKECTBEHHAsI pErPeccuu

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

OrneHka KayecTBa MOCTPOCHHOW MOJIENIH JIMHEHHON TapHON perpeccuun
O1eHka TECHOTHI JINHEWMHOU CBSI3U

[IpoBepka 3HAYMMOCTH ypaBHEHUS JIMHEWHOW MAapHOM perpeccuu Hu
rapamMeTpoB YpaBHEHUS

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

Teopema ['aycca-MapkoBa

[Ipeanoceuiky MeToAa HAMMEHBIINX KBAPAaTOB

Henunelinaa perpeccus. Ilpuem mmHeapu3zanMM HEJIMHEWHBIX MOJEIEH
ONPEEICHHBIX TUIIOB JJIs YIPOUIEHUS PACUETOB.

O160p (pakTOPOB B MOACIISAX MHOXKECTBCHHOMN JIMHEHHOU perpeccuu
[TocTpoeHne perpecCuoOHHBIX MOJAENEH JJI aHajdu3a U MPOrHO3UPOBAHUS B
CHUCTEMHOM aHaJln3e

KoMmnbroTepHble TEXHOJIOTMM ISl IOCTPOCHMS U aHAIM3a PErpecCUOHHBIX
MOJICIIECH.

MeTopl ONTUMU3ALIH.
IIpumeps! moucka
ONTUMAJIbHBIX PEKUMOB
(G YHKIIMOHUPOBAHUS
CUCTEM

Matematuueckue MOJETH  TOCTPOEHUs  KpuTepueB d(pQexTuBHOCTU
(GyHKIMOHMPOBAaHUSL cUCTeM. MeToapl onTuMu3anuu. llpumepsl moucka
ONTUMAJIBHBIX PEXKUMOB (DYHKIIMOHUPOBAHUS CUCTEM.

[Tponiecc BbIOOpa KpuTepus 3()(HEeKTHBHOCTH B KOHTEKCTE OCHOBHOM IIENTH
UCCIJIEIOBaHMS CUCTEMBI

TpeboBanwus k kputeputo 3¢pdexruBHOCTH

MaremaTHueckoe BblpaxxeHue kpurepus 3ppexTuBHOCTH

[TocTaHOBKA M aHAIU3 OCHOBHBIX KOMIIOHEHTOB ONTUMU3ALMOHHBIX 337a4
ITpumeps! 3aa4 JIMHEHHOTO U HEITMHEWHOrO IPOrpaMMUpPOBaHUsI(UMEeTCs B
BUIY ONTHMHU3AlMM):33Ja4a 00  ONTHUMaJbHOW  MPOW3BOJCTBEHHOMH
nporpamMMe, TpaHCIOPTHAs 3ajaya, 33j7ada O Ha3HAueHMsX, 3ajada JpoOHO
-JINHEWHOr0 IpPOTpaMMHUPOBAHUsA, 3ajada YIPABICHUsA 3amacaMu IpH
JNETEPMUHUPOBAHHOM CIIPOCE.

I'padnueckuit meTon pemeHus 3ajad JUHEHMHOrO IMPOrpaMMUPOBAHMUSL.
ANTOpUTM CUMIUIEKC-METOAA.

KomnbrorepHas peanu3anus peleHus 3a/1a4n JUHENHOTO
MIPOrpaMMHUPOBAHUS U

aHaJIN3 MOJIyYECHHOT'O PELICHHUS.

Meroasl pelieHHe 3a1ad HEJIMHEHMHOro NMPOrpaMMHUPOBAHUSA B CHCTEMHOM
aHaJIn3e.

Hcnons30BaHne KOMIBIOTEPHBIX TEXHOJIOTMM Uil TIOMCKA ONTHUMAJIBHBIX
NEKMTMOR DVHKNIMOHUNORAHNS CUCTEM

NmurannonHoe
MOJICTTUPOBAHUS
MPOILIECCOB JIJIsl OMCKA
ONITHMAJILHBIX PEKUMOB
paboThI CUCTEMBI

MaremaTuyeckue OCHOBBI MIMUTALIHOHHOTO MOJCIIUPOBAHUS CUCTEM

CyTh HMUTALIMIOHHOTO MOJEIUPOBAHUS.

Meroa Monte-Kapio.

Teopus oneHoK.

[IporpaMMHOe oOecrieueHue IMUTAIMOHHOTO MOJISTTHPOBAHUSI.

ANTOpUTMBI F€HEpaluy CIIy4alHbIX YUCEN.

['enepupoBanne ciyyaiHbIX BEJIMYMH, MMEIOIIMX 3aJaHHBIA  3aKOH
pacrpeneneHus.

HaxoxaeHne ONTUMaNbHBIX YCIOBHA (YHKIIMOHUPOBAHHS CHUCTEMBI C
MOMOIIBK0 UMHTAIMOHHOT'O MOJIETUPOBAHMUSI.

Hecranmonapssie pexxumMbl pab0Thl UMUTAIIMOHHONW MOJIETTH

AHanu3 BBIXOJHBIX JAHHBIX W CpPAaBHEHHE albTEPHATUBHBIX BapUAHTOB
pe3yJIbTaTOB UMUTALMOHHON MOJEIN

AHaJIN3 4YyBCTBUTEIbHOCTH HIMUTALIMOHHOW MOJIEIIH




Peanmauml HUMUTAILITUOHHOT'O MO,Z[G.HI/IpOBaHI/ISI C IMOMOIIIBIO KOMHBIOTepHBIX
TEXHOJIOTH

[Tpumepsr pa3pabOTKM WMUTAIMOHHBIX MOJENEH M pelieHus 3aaad
CHCTEMHOT'O aHAJIN3a U MPUHATUA PELICHUI

Mopnens omnpeneneHus TOTPEOHOCTEH TOpoja B KOJIHYECTBE IMOKAPHBIX
MalluH
NmMutanmmonHoe
MPOIIECCOB

MOACIIMPOBAHUC TCXHOJOIMUCCKHUX W  TPAHCIOPTHBIX

MHorokpurepuaibHbIe METOIBI ONITUMU3ALNN JJI IPUHATHS PEIICHUN
ITocTanoBKa 3a1a4 MHOTOKPUTEPUATILHOM ONITUMM3ALIUN.

HpI/IMepH 3aJa4 CHUCTCMHOI'O aHaJIn3a, IIPUBOAAIINC K 3aaadyaM

MHOTOKpHUTEepUATbHBIE |MHOTOKPUTEPUAIIEHON ONTUMU3ALUY.
4 | meronapl onTUMU3anKK |MeToabsl MHOTOKPUTEPHAIBHON ONTUMHU3ALUH.
I IpUHATHS pernennid |[I[pyuMeHeHrne MHONOKPUTEPHAIBHBIX METOAOB ONTUMU3ALUU JIJs NIPUHATHS
peuieHnit
Hcrnonb3oBaHWEe KOMIIBIOTEPHBIX TEXHOJIOTMH I PEAIM3allMd METOOB
MHOTOKPUTEPUAIBHON ONTUMU3ALNN
MaremaTtnueckre METOIbI IPUHSTHS PEILEHUN
OO11ast XapakTepUCTHUKA MAaTEMAaTUYECKUX METOI0B IPUHSTUS PELICHUI
OKCHepTHbIE METO/Ibl U UX IPUMEHEHUE [IPU NPUHATUH PELICHUN
Marematnueckoe O0OOCHOBAaHME COTJIACOBAaHHOCTM MHEHHMHM 3KCIIEpTOB,
IIPOBEpPKAa  CTATHCTMYECKUX  TUIOTE3 Ui  IPOBEPKM  3HAYMMOCTH
Marematuueckue K03 duLIreHTa PaHTOBOM KOppesaLuu
5 METOJbl IpUHATHSA  [Meron aHanu3a uepapxuii-ooJacTb NIPUMEHEHHS] B CUCTEMHOM aHaJIU3€ Mpu
peleHnn OPUHATUM ~ peIleHWi,  omucaHue  OOLIero  ajaroputMa,  OLEHKa

COTJIACOBAHHOCTH IIOCTPOCHHOUW HEPAPXHH.

Onenka cueHapyueB pa3BUTHsI CUCTEMBI IIPU IIPUHATUN PELLIEHUH C IIOMOILBIO
JIepeBa peLICHU I

KoMmnploTepHblE TEXHOJIOTMM AJI peali3aliM MaTeMaTUYeCKUX METOIOB
IIPUHSATUS pEUICHUM.

5.2. IlpakTudeckue 3aHATHS

HaunmenoBanue paznena

Ne .
/n | 1 TEMBI MPAKTHYECKNX HaumenoBanue u cojiep:kaHne NpaKTUUECKUX 3aHATHI
3aHATHIA
MaremaTnueckie MeTo/bl 00pabOTKM JAHHBIX, MPOBEPKA CTATUCTHUECKUX
TUIOTE3
[IpumeHeHHe METOJOB MaTeMaTHYeCKOM CTAaTUCTHKM s 00paboTka
Pe3yJIbTaTOB 3KCIEPUMEHTA UM HaOII0JeHUM
OcHOBHBbIE TIOJIOKEHUS .
Hcnonb30BaHuEe KOMIBIOTEPHBIX TEXHOJIOTUH JUIst 00pabOTKH JaHHBIX.
CHUCTEMHOI'0 aHAJIN3a. .
1 [TocTpoenue sMnupruyecKoi PyHKINN pacTipeeseHHs.
Maremarnueckue o
I'padux sMmupruyeckoit pyHKIIUN pacrpeieneHusl.
MOJIEIH CUCTEM
Omnpenenenne YUCIOBBIX XapaKTEPUCTUK BHIOOPKU
ITpoBepka CTaTUCTUYECKUX TMIIOTE3 O 33JaHHOM BUJE PaCpPEeIICHUS.
JlucniepCcMOHHBIN aHaIM3.
Pemenne npakTuyeckux 3aaad.
banancoas Mmozens JIeoHThEBA U €€ MPUMEHEHNE B CUCTEMHOM aHaJIN3e
Ananu3 TabauIbl MEXOTPACIeBOTo OanaHca
Ocuosuble nonoxenus |[loctpoerne w™oxenu JleoHTheBa Ha OCHOBE 3aJaHHOM  TaOJHUIIBI
1 CHCTEMHOI'0 aHajIM3a. |MEXOTpaciieBoro danaHca
Maremaruueckue OneHka NpOayKTUBHOCTH TEXHOJIOTUYECKON MaTPUILIbI
MOJIETHN CUCTEM Pemenne TMIIOBBIX 3a7a4 CTPATErMUECKOI0 TUIAHUPOBAHMUS
Hcnonp30BaHWe KOMIIBIOTEPHBIX TEXHOJOTHMH TMpU  pEIIeHUuH  3aaady
CHCTEMHOI'0 aHaJIu3a C MpUMeHEeHHeM OaaHcoBoi Moaenu JIeonTreBa
1 OCHOBHBIE HONOKeHus |1IOCTPOEHHE U aHAJIM3 MOJIEJIEH CHCTEMHOMN TMHAMUKI




CHUCTEMHOTO aHaJIN3a.
Martematuyeckue
MOJIEJIN CUCTEM

[TocTpoeHue u aHanu3 MoJenel CHCTEMHOM TUHAMUKHU

Hcnonp3oBanne meroda Ouiepa NpU pealM3alMid MOJACIEH CUCTEMHOU
ITHMHAMUKHA

[Touck cranioHapHBIX COCTOSTHUM

[ToctpoeHue cueHapueB pa3BUTHS MCCIEAYEMBIX CHUCTEM C IOMOIIBIO
MOJEJIEW CUCTEMHON TUHAMUKU

[Ipumenenne mojneneld CUCTEMHOM AWHAMHUKU ISl PEIICHUE NMPAKTHYECKHUX
3a7lad B CBOEH NPEIMETHOW OOJACTH MCIOJIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHH.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaI13a.
MaremaTrudeckue
MOJIENIH CHCTEM

ITocTpoeHHE PErpecCHOHHBIX MOAENEH I aHajau3a U IPOrHO3UPOBAHUS B
CHUCTEMHOM aHaJIn3e

ITocTpoeHne Mozaenu napHOW JIMHEHMHOW pPerpeccuu, NpOBEpPKa 3HAYMMOCTH
YPaBHEHHUs U IapAMETPOB YPAaBHEHHUS

[IpoBepka ocHoBHBIX npeanocsuiok MHK

Hcnonb30BaHne NOCTPOCHHOM MOZEIN JIJIsl aHAJIN3a CUCTEMBI.

ITocTpoeHne HETMHEWHBIX MOJEIEH.

Br16op ayumieit moenu.

[IporHo3upoBaHue Ha OCHOBE BHIOPAHHOW MOJEIH.

MeTopl ONTUMU3ALIH.
IIpumeps! moucka
ONITHMAJIbHBIX PEXUMOB

MatemaTuueckue MOJENTU MOCTPOCHUS KpUTEepUEB dP(HEKTUBHOCTH CHUCTEM.
Meroasl ontumuzanuu. I[lpumepbl TOMCKAa ONTUMAJIBHBIX PEXKUMOB
(G YHKIITMOHUPOBAHUSI CUCTEM.

HOCTpOGHI/Ie MATCMAaTUYCCKUX MOI[CJICﬁ AJI1 OMpeACICHUS OIITUMAJIbHBIX

(YHKIIMOHMPOBAHUS  |pEXKHUMOB PabOTHI CHCTEM
cucTeM Hcnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTUH JUISI MOWCKA ONTHMAIIbHBIX
PEKUMOB (DYHKIIMOHUPOBAHUS CUCTEM IPH PEUICHUHM NMPAaKTHYECKHX 3a1ad
CHCTEMHOT0 aHaJIN3a.
[TpuMepbl IMUTAITMOHHOTO MOJICTTHMPOBAHUS
HNmurtanmronHoe Peannzanus npuMepoB HMMHTAIMOHHOIO MOJEIMPOBAHUSA C IOMOLIbIO
MO/JICITMPOBAHUS POTrPaMMHOT0 00eCTIeUeHHS

mponeccoB IJIsd IMOUCKa
OINITUMAJIBHBIX PEKUMOB
pa6OTLI CUCTCMBI

Pemienne mnpakTthueckux 3a7a4 CUCTEMHOTO aHaIM3a C IPUMEHEHUEM
UMHUTAITIOHHEIX MOJIEIEH. Haxoxneuue OIITUMAJIBbHEIX YCIIOBUH
(GYHKITMOHUPOBAHMSI CUCTEMBI C TIOMOIIBI0 UMUTAIIHOHHOTO MOAECITUPOBAHUS.

MHorokpurepuaibHbIE
METO/]Ibl ONTUMHU3ALUU
JUISL IPUHATHS peIIeHUH

MHorokpuTepHagbHble METOIbl ONITUMHU3ALNHU 1151 IPUHATHS PeLIeHUN
[IpakTHueckoe MpUMEHEHHE METOJI0B MHOTOKPUTEPUAIbHBIE ONTUMHU3ALNN
JUISL IPUHATHSL PELLICHUH.

Pemenue 3amady ONpUHSTHS PEIIEHUN C MOMOIIBI0 MHOTOKPUTEPHAIIbHBIX
METOJIOB ONITUMHU3ALAN C IPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJIOTHH

MarteMaTu4ueCKrue METOAbI IMPUHATHUA peI_HeHI/Iﬁ

Maremarnueckue P .
elIeHNE MPAKTHUYECKUX 3ajjady Ha MPHUHATHE PEHIeHUH C UCIOJIb30BaHUEM
METOJIBI IPUHATHA 1y g rematiaeckux  MeTOOB IOPUHATHS ~ PELIEHHWH ¢  IPUMEHEHHE
PCILICHIH KOMITBIOTEPHBIX TEXHOJIOTHI.
MMuTanmoHHOE MOAEINPOBAHNE JJIs1 IPUHSTHSI pEILICHUI
[IpakTuueckass peanu3anusi OCOOCHHOCTEH  NPUHATUS  pEHIeHUH B
OUHAMMYECKH  CIIOXKHOM  Cpede ¢ NPHUMEHEHHEM  HMMHMTALMOHHOIO
MOJIETTUPOBaHUE
HmuTanmonHoe Pemenne npakTuyeckux 3aja4 CHCTEMHOTO aHAIM3a!
MOJICTTUPOBAHUE NIl |IPUHATHE  pElIeHUH Ha OCHOBE MMMTALlMOHHOIO  MOJAEIUPOBAHUS
INPUHSITHS PEIIEHUH  [pacnpocTpaHeHUs: HHHOBALIUMN:
NPUHATHE pEIIeHHH Ha OCHOBE HMMHUTALIMOHHOTO  MOJEIUPOBAHUS
pacrpoCTpaHEeHUS 3arpA3HEHHI;
NPUHATHE PEIIEHUH Ha OCHOBE MMMTALMOHHOIO  MOJAEIUPOBaHUS

neMorpaduuecKuX MpoIecCcoB.




5.3. CamocTosTenpHas paboTa 00yJarOIIHXCs

No | HaumeHnoBaHnue pazzaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
/I | JAUCIUIUIMHBI U TEMBL
OCHOBHBIE MOJIOKEHHSI CUCTEMHOTO aHAJIU3a U TEOPUHU MPUHSITUS PEUICHUM,
MaTEeMaTHYECKHE METOJIbI O00pa0OTKH MaHHBIX, MPOBEPKA CTATUCTUYCCKHUX
THIIOTE3
N3yuenrne OCHOBHBIX IMOJIOKEHUSI CUCTEMHOTO aHaJIM3a U TEOPUH TPUHSATHUS
OCHOBHBIE ITOI0KEHUS .
pelIeHHH,
CHUCTEMHOTO aHAJIN3a. .
1 CaMOCTOATEJIbHOE PEIlICHHE MPAKTUUYECKUX 3aJaHul,
Maremarudeckue o
MOJEITH CHCTEM CBSI3aHHBIC C MATEMAaTHYECKUMH METOJIaMHU 00PaOOTKH JTaHHBIX M IIPOBEPKOM
CTATUCTUYECKUX TUIOTE3, UCIOJIb30BAHNE KOMIMBIOTEPHBIX TEXHOJIOTHM 1Jis
pelIeHUS 3aTaHUH.
WN3yuennii npuUMEHEHUH  KJIACTEPHOrO  aHaiuu3a Ui MHOIOMEPHOHU
TPYNIUPOBKH.
BanancoBble MOAEIN B CUCTEMHOM aHAIH3E
OcHoBHbIE TIOJIOkeHUs1 |3ydeHne npuMeHeHus1 OaJIaHCOBBIX MOJICICH B CHCTEMHOM aHAJIM3e
1 cucTeMHOro aHanusa. |CaMOCTOATENbHOE BBINIOJHEHHUE MPAKTHUYECKUX 3aJaHUil C MPUMEHEHHEM
Maremarudeckue KOMITBIOTEPHBIX TEXHOJIOTHH.
MOJIETTU CUCTEM N3yuenne OCHOBHBIX MPHUHIHUIOB IMOCTPOCHHUSI MOJIETH PACIIUPSIOMICHCS
3KOHOMUKH Helimana
Monenu CHCTEMHOM TUHAMHUKU B CUCTEMHOM aHaJIN3€e
N3yuenune TeopeTuueckoro marepuaia
OCHOBHBIE I10TOKEHNS CaMoCTOSITENbHOE BbIl'IOJ'IHUGHI/Ie MPAKTUYECKUX 3aJaHUl C TPUMEHEHUEM
CHCTEMHOIO aHany3a. | KOMIBIOTCPHBIX TEXHOJIOT UM §
1 MaTeMaTHIecKie N3ydyenue mnpuMeHEHUsT MOJEIEH CHUCTEeMHOrO aHajiu3a B Pa3IUYHBIX
MOJIEITH CHCTEM 00JIacTIX 3HAHUH. }
Mopnenu cucTeMHOM TUHAMUKY TIPY OMMMCAHUU (PU3UUYECKUX MPOIIECCOB.
Mopenu CHUCTEMHOW [WHAMHKA B JKOHOMHKE U JeMorpaduu, MoJeib
Camysnbcona-Xukca.
Bo3mokHOCTH MaTeMaTHYeCKUX MAKETOB W OHJIAWH Cpea ISl TIOCTPOCHUS 1
aHAJIN3a MOJIENEeN CUCTEMHON TUHAMUKH.
[TocTpoeHne perpecCHOHHBIX MOJENEH ISl aHalu3a W MPOTHO3WPOBAHUS B
CUCTEMHOM aHaJIM3€, IPOrHO3MPOBAaHUE HA OCHOBE BPEMEHHBIX PSJIOB
N3yuenune TeopeTnueckoro Marepuania
OCHOBHBIE TOI0KEHUS 8
CaMmocTosiTeNbHOE BBIMOJHEHUE MPAKTUYECKUX 33JlaHUi C MPUMEHEHHUEM
CHUCTEMHOTO aHAJIN3a. N
1 KOMITHIOTEPHBIX TEXHOJOTUI
Maremarudeckue
N3yueHne npor1o3upoBaHusi HA OCHOBE BPEMEHHBIX PSAIOB ITyTEM BbIICICHUS
MOJIETU CUCTEM
A KOMITOHEHTOB BPEMEHHOTO Psijia ¥ CHHTE3a MOJIEJIM YPOBHSI BPEMEHHOTO Psijia
IToctpoenne moaenu Ko66a-/lyrnaca.
MaremaTuueckue MOJAENH MOCTPOCHUSI KpUTepreB d(H(HEKTUBHOCTH CHUCTEM.
Meroasl onTuMmuzanuu. [IpuMepbl TIOMCKAa ONTUMAJIBHBIX PEXKUMOB
MeToasl ONTUMH3AIMH. |PYHKIIMOHUPOBAHUS CUCTEM.
ITpumeps! moucka
2 | onTuManbHBIX peKUMOB |M3yueHHe OCHOBHBIX THITOB 3aJa4 ONTHMHU3AIMH, HCIONb3YEMBIX IS
(GYHKIIMOHMPOBAHUS  |TOJYYCHHUS ONTUMAIBHBIX PSKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.
CUCTEM BreimonHenne 3amaHuil  JUISL TIOTyYCHHSI ONTUMAIBHBIX  PEKHMOB
(YHKITMOHMPOBAHHSI ~ CHCTEM C  HCIOJb30BAaHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHH.
IMUTAIIOHHOE NmMutanmonHOe MOIETUPOBAHUE CUCTEM
3

MOACIINPOBAHUA

I/I3y‘{CHI/IC TCOPCTUUCCKUX OCHOB UMUTAITUOHHOT'O MOJCIIUPOBAHUA




MPOIIECCOB IS TOUCKA
OINITUMAJIbHBIX PCKUMOB
PabOTHI CUCTEMBI

CUCTEM
Boinonnenue 3agaHuil Mo peanu3alMd MMHUTAMOHHOTO MOJEIUPOBAHUS C
MOMOIIBI0  MPOTPAMMHOTO  O0OECNEYEeHHs, HAXOXKICHHE ONTHMAIbHBIX
yclIoBUH  (YHKIMOHMPOBAHHUS CHCTEMbl C TOMOIIBIO HMHTALMOHHOTO
MOJCIIUPOBAHUS.

MHoOrokpurepraabHbIe
METOJIbl ONTUMHU3ALUU
JUISL TIPUHATHUS PELLICHUN

MHuor OKPHUTCPHUAJIBHBIC MCTOAbI OIITUMHU3ANU IJId HPUHATHUA peI_HCHI/Iﬁ

I/I3yquI/Ie TEOPETUYECKOT'O MaTrcepuajia 8(0) IIPUMEHCHHUIO
MHOT'OKPUTCPUAJIBHBIX MCTOJOB OITUMHU3ALUHA [IOJId I[PUHATHUA pemeHHﬁ,
CaMOCTOSATCIIbHOC BBITIIOJIHCHUEC Sa,I[aHI/Iﬁ 10 IIPUMCHCHHIO

MHOT'OKPpUTCPUAJIbHBIX  MCTOHAOB  IMPUHATHA pemeHm"I aJidl pCUHICHUA
IMPAKTUYCCKUX 3aJa4 CHCTEMHOI'O aHaJIi3a C HCIIOJIb30BAHUEM
KOMITBIOTCPHBIX TEXHOJIOTHH,

MaremMaTuueckue MCTOJbI IIPUHATHUA peH_IeHI/Iﬁ
HSY‘IGHHG TCOPCTUYCCKOIO0 MarcpHraia Mmoo MNpUMCHCHHIO MAaTCMATUUYCCKHX

Martematuyeckue "
METO/IOB MMPUHATHUS PELICHUIA.
METO/Ibl TPUHSATHUSA
N CaMocrosiTenbpHast paboTa Mo KOMIBIOTEPHOMY PEIICHUIO 3a71a4 Ha TIPUHATHE
eIIeHUHN "
p peleHuii ¢ HCIIOJb30BAHUEM MaTEMAaTHYECKUX METOJ0B IPUHATHS
peuieHui.
NmuTaninoHHOE MOJIETUPOBAHUE ISl TPUHATUS PEIICHUN
N3ydyeHne TeOopeTHUeCKOro Marepuaia 00 MCIOJb30BAaHUHA MMHUTAIIMOHHOTO
HNmurtammonnoe

MOJIETUPOBAHUE JIJIS
NPUHSITUS PEIICHUN

MOJICTTUPOBAHUS [JIS1 IPHHATHS PELICHUH.
CamocrosiTenbHast paboTa 10 BBINOJIHEHUIO 3aJlaHUM, CBSI3aHHBIX C PEIICHUE
3aj1a4 10 MPUHATHIO PEIICHUH C IPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOIOTHH.




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

B 00BbeM camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeayIoIee:

- I3y4YCHHE TEOPETUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLIUILINHEL,

- IOATOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- IOJIFOTOBKA JIOKJIA/10B M COOOILICHMIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOATOTOBKA K DK3aMEHY.

3aJI0roM YCIIEHIHOTO OCBOSHHSI ATOM AMCIUILINHBI SABISETCA 00s3aTeIbHOE MOCEIICHNE JIEKIIMOHHBIX
IIPAKTUYECKUX 3aHATUH, TaKk KaK IPOIYCK OAHOro (TeM Oojiee, HECKOJIbKUX) 3aHSATHH MOXKET OCIOXKHHUTb
OCBOEHUE pa3/ienioB Kypca. Ha nmpakThueckux 3aHATUSIX MaTepuall, U3J10KEHHbBIN Ha JIEKIMSIX, 3aKPEIUIAETCS IPU
MOJIrOTOBKE JIOKJIAJ0B M COOOIEHUH, IPE3eHTalUi, a TAK)Ke B paMKaX BbINOJIHEHUS NMPAKTUYECKUX 3aJaHUM,
pelIeHusl KeCOB M TECTOB, pealin3allii TPYIIOBBIX TPEHUHIOB, MPOOJIEMHBIX IUCKYCCHH M APYruX (opm,
npeaycMoTpeHubix PITJI.

[Tpuctynas K U3y4eHHUIO TUCHMIUIMHBI, HEOOXOAUMO B MEPBYIO OYepe/Ib 03HAKOMUTHCS CO/ACPIKaHUEM
PITJI, a Taxke METOIMYECKUMH YKa3aHMSIMM IO OpraHM3allid CaMOCTOATENbHONH pabOThl M IMOATOTOBKH K
IIPAKTUYECKUM 3aHATHSIM.

[Tpy moAroToBKE K MPAKTMYECKUM 3aHATUAM U B paMKaX CaMOCTOSTEIbHOM PabOThHl 10 U3YyYCHHIO
JTUCHIUTUIAHBI 00y4JaromuMcsi He0OX0IMMO:

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

P CaMOCTOSTEIBHOM  HW3YYEHUU TEOPETHYECKOM TEMbl CHAENaThb  KOHCIIEKT, HCIOJb3YS
pekomenoBanHbie B PI1J] ncrounukuy;

HOJrOTOBUTHCS K IPOBEPOYHOI padoTe, MpeyCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

MOJTOTOBUTHCS K IPOMEKYTOYHON aTTECTALIUH.

7. OneHOYHbIE MAaTepHAJbl sl MPOBEAEHUS TEKYIIEero KOHTPOJISA YCIEeBAEMOCTH W MPOMEXKYTOYHOMI
arTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIHMH ¢ yKa3aHUEM 1TaroB UX (YOPMHUPOBAHMS B MPOIIECCE OCBOCHUS AUCIMITITUHBI

Kon n HamMmeHoOBaHHuE
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOil
/1 (Momyms) cpencTaa
KOMIICTECHIUH
1 OcHoBHBIC nonokeHHus cuctreMHoro aHamm3a.| YK-1.1, YK-1.2, YK-1.3, VK- TecT
MaremaTndeckue MOJIETH CHCTEM 1.4, YK-1.6, YK-1.5 ec
, Meroasl ontummsanuu. llpumepsr noucka VK-1.1, VK-1.2, VK-1.3, VK-
ONTUMATBHBIX PEKUMOB (YHKIIHOHUPOBAHUS 1.4, VK-1.5, VK-1.6 TECT
CHUCTEM
5 NmutarnimonHoe MoOACIUPOBAHUS npoue6c:COB VK-1.2, VK-13, VK-1.4, VK-
JUIsl TIOUCKA ONTUMAJIBHBIX PEXUMOB paOOThI 1.5, VK-1.1, VK-1.6 TECT
CHCTEMBI
4 MHorokpuTeprasbHble METO/IbI ONTUMHU3ALINN TecT
JUTS IPUHSITUS PEIICHUMI
5 |MaremMaTuuecKkue METOIBI IPUHATHS PEIICHUN YK-1.1, YK-1.2, YK-1.3, VK- TeCT
JIBLTIP P 1.4, VK-1.5, VK-1.6
6 NmuTamuonHoe MO/JIEJIMPOBAHUE | YK-1.1, YK-1.2, YK-1.3, VK- TecT
MPUHSATUS PEIICHUI 1.4, YK-1.5, VK-1.6
7 |3auer VK-1.1, YK-1.2, VK-1.3, VK- TecT
1.4, YK-1.5, YK-1.6

7.2. TunoBbie KOHTPOJIBHBIE 33JaHUSI U MHBIE MAaTEPUANIBI TEKYIIETO KOHTPOJIS YCIIEBAaeMOCTH, HEOOXOAUMBIE
JUTSl OLICHKH 3HAHWUM, YMEHUN U HABBIKOB U (MJIM) OMBITA TPOPECCHOHATHHON IEATETbHOCTH, XapaKTePU3YIOITUX
sTanbl (HOPMUPOBAHUS KOMITETEHITUH B MIPOIIECCE OCBOSHUS TUCIIUTIIIMHBI

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




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

TuroBble KOHTPOJIBHBIE 3aJaHUS

3amaua 1

Haiitu nansble Ui 3aj7audl MO CBOEW MPEIMETHOM 00JIaCTH, OCYHIECTBUTh MX CHCTEMATHYECKYIO
00paboTKy, BBIIOJHUTH MPOTHO3 HA OCHOBE IMOCTPOCHHON MaTeMaTHUYECKOM MOJeNn

3anaya 2

CdopmynupoBaTh MaTeMaTHYECKYIO  33/Jayy ONTUMHU3ALMU JUIsl TOBBbIIIEHUA 3()QeKTUBHOCTU
TEXHOJIOTUYECKOT0 IIpollecca B CBOeH mpeaMeTHoN obnactu. PemmTh 3a1aqy onTuMu3amnmm,

cieNiaTh BBIBOJIbI 00 ONTUMAIBLHOM peXUME (QYHKIMOHUPOBAHUS CHCTEMBbI

Tect 1
1. COBOKYMHOCTh B3aUMOCBSI3aHHBIX 3JIEMEHTOB, 00Pa3yIONIUX IETOCTHOCTh UK €IMHCTBO
a. MOJieNb
0. opranm3anus
B. CUCTEMa
T. COCTOSIHUE
2. JInHaMHYeCKOE N3MEHEHHE CHCTEMBI BO BpEMEHH
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 HETPEPHIBHOTO PA3BUTUSI CHCTEM BO BPEMEHH
a. IMajeKTuKa
0. mporpecc
B. IMHAMUKa
T. QyHKIHOHUpPOBaHUE

5. CnocoOHOCTh CHCTEMBI 3aUMCTBOBaTh HEOOXOJUMBIE pECypchbl M3 BHEUIHEH Cpeapl H
MIPOTHUBOICHCTBOBATH TCHICHIIUU Pa3pyIICHUS

a. ajanTarus

0. HeraTuBHas SHTPOIUS

B. TOMEO0CTa3

T. BMEPKEHTHOCTD

6. LlenenanpaBieHHbI UTEPAIMOHHBIA MPOIECC MOMYyYEHHUS CEPUU CHUCTEMHBIX A(P(PEKTOB C IETbI0
ONTHMHU3AINH TTPUKITATHON IIETM B paMKaXx 3a/IaHHBIX OTPaHHYCHUI

a. cUCTeMHBIH ekt

0. CTPYKTypHast OIITHMH3AIIHS

B. DHTPOIIHSA

T. TIporpecc

7. CuctemMa MOXET JOCTUTHYTh TPeOyeMOro KOHEYHOTO COCTOSIHMS, HE 3aBHUCSIIET0 OT BPEMEHH H
OTIPENIENIIEMOTO HMCKIIOYUTEIHHO COOCTBEHHBIMH XapaKTEPUCTHUKAMH CHCTEMBI MPH Pa3IMYHBIX HadaIbHBIX
YCIOBUSIX U PA3IMYHBIMU MTyTIMHU

a. DKBU(PUHATHHOCTH

0. SMEPIKEHTHOCTh

B. QHTPOITHS

T. YBOJIIOIUS

8. Metomonorus pemieHus: mMpoodiieM, OCHOBaHHAS Ha CTPYKTYPH3AIlMH CHCTEM W KOJIMYECTBEHHOM
CpPaBHEHUU aNbTEPHATHB

a. CUCTEMHBIN aHAJIN3

6. MoJieIMpOBaHNe

B. IPOrHO3UPOBAHUE



r. Perpocniekuus

9. Xapakrepuctuka, OTpaxkaronas kadecTBo (3 (PpEeKTUBHOCTD) CHCTEMBI WIIH IIEJIEBYIO HAPABICHHOCTh
nporecca

a. DJIEMEHT

0. pe3yabTaT

B. TIPOIIECC

T. I0OKa3arTesb

MHOkecTBO OOBEKTOB BHE JAHHOTO 3JIEMEHTA (CHCTEMBI), KOTOPHIC OKA3bIBAIOT BIUSHUE HA DJIIEMEHT
(cucreMy) U caMH HaxXOJATCS O] BO3JICHCTBHEM 3TOTO 3JIEMEHTA (CUCTEMBI)

.a. THIoTe3a

6. mpobyiema

B. AJIbTEPHATHUBA

r. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYITHOCTh CITy9aliHO OTOOpPaHHBIX 0OBEKTOB HA3BIBACTCS:

a) TeHEPAbHOW COBOKYMHOCTHIO; 0) BBIOOPOYHOM COBOKYITHOCTBIO;B) NMPOCTOM COBOKYITHOCTBIO; T)
MMOBTOPHOU COBOKYITHOCTHIO;]1) OECIIOBTOPHOM COBOKYITHOCTBIO.

2. Bce MbiciuMBbIe 00BEKTHI HEKOTOPOTO UCTOYHHKA HAOIOICHHIA

Ha3bIBAIOTCS:

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

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

a) MpOCTOii; 6) MOBTOPHOM; B) OECIIOBTOPHOM;I') pEIIPE3EHTaTUBHOM; J1) TCHEPAIbHOM.

4. Beibopka — 370:

a) OrpaHMYEHHOE YHCIO BBIOPAHHBIX CIydyallHBIM 00pa3oM 3JeMEHTOB;0) OrpaHWYEHHOE YHUCIIO
3JIEMEHTOB, BRIOPAaHHBIX HECITy4aiHO;B) OOJIbIIIAs COBOKYITHOCTH 3JIEMEHTOB, JJIsI KOTOPOU OIEHUBAIOTCS

XapaKTePUCTHKHU.

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

a) 00beM BbIOOPKH; 0) HAOOPOM 3HAYCHHIT; B) COBOKYITHOCTHIO HAOTIOACHHMIA; T') UCXOJHBIMU JAHHBIMHU.

6. BoiOopka, mpu KOTOpoW OTOOpaHHBI OOBEKT BO3BpALIAETCS B T'€HEPAIbHYIO COBOKYIHOCTD,
Ha3bIBAETCS:

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

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

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

8. B smuke comepxkutcs 150 xpacubix, 250 3enensix, 150 cuaux u 250 Oenbix mapoB. M3 smmka
Haynauy u3BnekatoT 150 mapoB. O6beM reHepaibHON COBOKYITHOCTH COCTABIISET ... IIAPOB.

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

9. Kak Ha3bIBaeTCs YMCICHHOE 3HAYCHUE IPU3HAKA!

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

10. KonudecTtBo HaOMIOACHUN, TOMABIIMX B 3aJaHHBIA HHTEPBAT WHTEPBAJIBLHON TaOIUIIBI,

Ha3bIBACTCS:

a) 4aCTOTOM; 0) 4aCTOCTHIO; B) OTHOCUTENBHOMN YaCTOTOMH; T) HAKOIIIEHHOW YacTOTOM.

Kirou

12345678 910

OBr a a a rB a

OCTaJIbHBIE TECTHI HA CaliTe MUCIIUILIMHEI



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

KOHTPOJIA YCIICBACMOCTH

O1LieHKa «OTINYHO)
(3auTeHO)

3HAHUS:

- CUCTeMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM paz/iesiaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIPOCAM, BBIXOASIIUM 3a IIpeJielibl yueOHO
IPOTPaMMBlI;

- TOYHOE HMCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUILHOE M3JI0)KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M INIyOOKO€ YCBOCHHE OCHOBHOM U JIONOJIHUTEIbHOM JIMTEpaTypHl,
PEKOMEHI0BaHHOH paboyueill MporpaMMoii 1o JUCIUIUTMHE (MOIYIIIO)

YMEHUS:

- YMEET OPHUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI U
JlaBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ysl HAyUHbI€ TOCTUKEHUS APYTHX
JTUCLUTUTAH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIICTEHIHII;

- BJIaJICeT HAaBBIKAMU CAMOCTOSITENIbHO U TBOPUYECKH PEIIATh CIOKHBIE MTPOOIIEMBI
HECTaHJapTHbIE CUTYALUH;

- IPUMEHSET TEOPETUIECKHE 3HAHUS I BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ pPEIICHUs 3a/1a4;

- 0e3ynpeyHo BiIajeeT HHCTPYMEHTApHEeM y4eOHOM TUCIUIUIMHEI, yMEHHE €ro

3¢ (dEeKTUBHO UCMOIB30BaTh B IOCTAHOBKE HAyYHBIX U IMPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
PAaKTUYECKUX/CEMUHAPCKUX/a00paTOPHBIX 3aHITUAX, AKTUBHO y4acTBYET B
TPYIIIOBBIX 00CYKICHHUSAX, BEICOKAN YPOBEHD KYJIbTYPbI HCIIOJTHEHUS 3aJaHUI

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTH3NPOBAHHBIE 3HAHUS 110 JUCIUILINHE;

- YCBOEGHHUE OCHOBHOH U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHI0BAaHHOM paboueit
POrpaMMoOil Mo AUCHUIUIMHE (MOYIIIO)

YMEHUS:

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

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUYECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBHIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUITIMHE, YMEHHE €T0 HCIIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOPeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIACTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb COPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTCHITU;

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

- 000CHOBBIBAET XO/1 pPEIICHUs 33134 0e3 3aTpyIHEHHUH




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHbIM MUHUMAaJIbHBIA 00BEM 3HAHUI 10 AUCLHUIIINHE,

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

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

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

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

- YMeeT I10J1 pyKOBOJACTBOM IPENOJABaTeNsA PEeIIaTh CTaHIapTHBIC 3a0a4n
HaBbIKH:

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

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BBIIIOJIHEHUS 3a/1aHUi

Orenka 3HAHUA:

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

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSITEIbHOM paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBIE JUIsl OLIEHKU 3HAHUM, YMEHUH M HaBBIKOB U (WJIM) OMbITa MPOEeCCHOHATBLHON
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

O npuMeHeHnU MaTeMaTUYeCKUX METO/I0B JJIsl PEellIeHus 3a]ja4 CUCTEMHOI'O aHAJIN3a

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

Mopenu cucCTeMHON JUHAMUKY U UX IPUMEHEHUE

[TpubnmxeHHbIe METO bl pelieHus M pepeHInanbHbIX YPaBHEHUH U X IPUMEHEHHE JJIs peaan3alun
MOZEJIEH CUCTEMHON JUHAMUKHU

ITocTpoeHnne Mozenel CHCTEMHON TUHAMUKH, IPUMEPBI PELIEHUS ¢ UX MIOMOIIBIO MPUKIIAHBIX 33]1a4

MMuTaLIMOHHBIE METOIBI JI1 MOACIIUPOBAHUS ITIOBECHUS CUCTEM

Buibl *MUTalMOHHOTO MOJIETUPOBAHUS

MaremaTnuecke OCHOBBI UMUTALIHOHHOTO MOJEIUPOBAHUS

OO0pa0oTka pe3yabTaTOB SMIUPUYECKUX MCCIEJOBAaHUN C IOMOILBIO METOJ0B MaTeMaTHYECKOH
CTaTUCTUKU U

TEOPHUH BEPOATHOCTEN

MaremaTHuecKkue OCHOBBI (POPMUPOBAHUS BHIOOPOUHOM COBOKYITHOCTH.

I'enepanust cirydaiiHbIX YHCEIL.

Metox Monte-Kap:io it npuOarKeHHOTO BBIYMCICHUS HHTETPAJIOB, PEIIEHUS] CUCTEM U




YpaBHEHUU.

YucnoBble XapaKTEepUCTUKHA BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHMs K OIICHKaM B MAaTEMAaTHYECKOW CTaTHCTHKE.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O BUAC PACIPEIEICHUS CIIy4aiiHOW BEIWYMHBI B T€HEPaIbHOU
COBOKYITHOCTH.

Hcnonb30BaHHEe MHCTPYMEHTAIBHBIX IPOIPAMMHBIX CPEICTB I PELICHMs 3alad MaTEeMaTU4YECKOU
CTaTUCTUKH.

BrlLsiBieHHE CTATHCTUYECKHUX 3aBUCUMOCTEN MEXKAY MPU3HAKOM U (haKTOPaMHU.

ITocTpoeHne Moieny perpeccum.

Onenka KauecTBa ypaBHEHMsI pETPECCUM, TPOBEPKA 3HAUUMOCTU yPaBHEHUSI.

IIpoBepka npennoceiok MHK s mozmenu napHOM JIMHEHHOM perpeccud il ONpeaesICHUs
aZICKBaTHOCTHU

MOJIETIH.

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

3aBUCHUMOCTEH B CTPOUTENBCTBE

[TocTpoenne Moenu MHOTO(GAKTOPHON perpeccuu sl aHaIn3a U MPOTHO3UPOBAHUS TIOBEACHUS

IPU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

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

Hcnonp30BaHNe MHCTPYMEHTAIbHBIX IIPOIPAMMHBIX CPEACTB Ul PELICHUS 3aJad MaTeMaTH4eCKOU
CTaTUCTUKH

[TprMeHeHHe TUIOBBIX 3a/1a4 TEOPUU ONTUMU3ALMH B IPOHECCHOHATIBHOM 1€ TEIbHOCTH

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

3aauy JUHEHHOro POrpaMMHUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuii MeTo[ pelieHus 3a1a4 JUHEHHOro IPOrpaMMHUPOBaHUS.

Ananm3 rpadu4ecKoro pemeHns Ha YyBCTBUTEIBHOCTb.

CuMIuiekc-MeTo| peuieHys 3a1a4 JINHEHHOTO IPOrpaMMHUPOBaHMSL.

Hcnonp30BaHWe MHCTPYMEHTAJIBHBIX MPOTPAaMMHBIX CPEACTB ISl pEIIEeHUs 3aJad JMHEHHOro
IIPOrpaMMUPOBAHHS.

TpancnopTHas 3ajja4a U 3a7ja4ya 0 Ha3HAUEHUSX B CTPOUTEIBCTBE.

3aa4 MHOTOKPUTEPHUATIbHONW ONITUMHU3ALNH

MaremaTrueckne MeTOo bl MOAIEPKKHU MPUHATHS pELIeHUH

7.4.2. IlpakTuueckue 3aJaHus 175 MPOBEACHUS TPOMEKYTOUHOM aTTecTallii 00yJaronIuxcs
[TocTpoenue 6amancoBoi Mojenu JIeoHThEBa, MPOTHO3UPOBAHKE C TIOMOIIBIO IIOCTPOCHHON MOJIEIIN
AHanu3 M TPOTHO3 COCTOSHUSL CHUCTEMBI C IOMOILBIO MOJIENM CHCTEMHOH JWHAMMKH, IPOTHO3
9KOJIOTUYECKON CUTYyaIHU
Marematrnueckas 06paboTka JaHHBIX, TIOCTPOSHUE MOJIETH PErPEeCcCUy, aHaTN3 TOCTPOCHHON MOAETH
Ananus u MMPOTrHO3NUPOBAHHUE COCTOAHHA CUCTEMBI HA OCHOBE BPECMCHHBIX PAI0B
HmuTanimoHHOE MOJENMpOBaHNEe (PU3NYECKOTO HITM TEXHOJIOTMYECKOro mpoliecca
Pemenne 3ala4uy OIITUMU3AIIUHN TJIs1 IIOBBIIIICHU S 3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTHYCCKOTO IMponecca
3anavya NpUHATHS PEIICHHU TS pEIIeHUs TPOOJIeMbl B TpodecCHOHANBHON AeITeTbHOCTH
MHorokpurepualibHas ONTUMU3ALMS ISl IPUHATHS pEHIeHUs] B TPOPECCHOHAIBHON 1eATeIbHOCTH

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBast pabota (IpoeKkT) He MpeaycCMOTpeHa YIEOHBIM IIIAHOM.



7.5. MeTtoauyeckue MaTepuaibl, OMPEASISIONAe MTPOILEIyphl OLICHUBAHUS 3HAHWM, YMEHUH, HABBIKOB U (HJIN)
OTbITa PO ECCUOHATBHOMN IEATETbHOCTH, XapaKTepU3YIOIIUE 3Tabl (POPMHUPOBAHUS KOMITETCHIIUN

ITpouenypa mnpoBeAcHHUs NPOMEXYTOYHOW aTTECTallMM M TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH
perlaMeHTUPYETCS JTOKAJIbHBIM HOPMATUBHBIM aKTOM, ONPEIEIAIOMNM MOPSAIOK OpPraHu3aluu U MpOBEACHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTali 00y4aroIuxcsl.

[Ipouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETCHIMI MpPU MPOBEACHUH TEKYLUIEro KOHTPOJIS
IpUBEAcHa B 1. 7.2.

TurnoBbple KOHTPOJIBHBIE 33JAHUS WIM UHBIE MAaTEPHAIIbl TEKYIIETO KOHTPOJIS IPUBEAECHBI B I1. 7.3.

Onucanue nokazaTesned M KPUTEPUEB OLICHMBAHMS KOMIETEHIMM Ha pa3IM4HbIX JTalax uXx
(dbopMUpOBaHUs, OMMCAHUE KAl OLICHUBAHUS

OneHka «3auTeHo»

CUCTeMaTHU3UpPOBaHHBIC, INIyOOKHE U TMOJHBbIC 3HAHHSA IO BCEM pa3jieiaM AMCUMIUIMHBI, a TakkKe 0
OCHOBHBIM BOIIPOCaM, BBIXOISALIIM

3a rpeesbl yueOHON TPOrpaMMBl;

TOYHOE MCI0JIb30BaHNE HAYYHOU TEPMUHOJIOTUH, CHCTEMAaTUUYECKH TPAMOTHOE U JIOTUYECKH [TPaBUIIBHOE
M3JI0KEHUE OTBETA HA BOIIPOCHI;

Oe3ympevyHoe BJIAJICHUE WHCTPYMEHTApUEM YYeOHOW IUCHUIUIMHBI, yMeHHEe ero 3(QQeKTUBHO
HCII0JIb30BaTh B IOCTAHOBKE HAYYHBIX

U IIPaKTUYECKUX 3a/1a4;

BBIpQXXEHHAs] CIOCOOHOCTh CaMOCTOSITEILHO M TBOPYECKH pelIaTh CIOXKHBIE TPOOJIEMBI U
HECTaH/IapTHbIE CUTYalUH;

MOJIHOE U TIIyOOKOE YCBOEGHHWE OCHOBHOMW U JIOMOJHUTENBHOM JIUTEepaTyphl, PEKOMEHI0BaHHOM paboueit
IIpOrpaMMon

110 TUCLMILINHE;

YMEHHME OpPUEHTUPOBATHCA B TEOPHSIX, KOHLEMUMSIX M HANpaBICHUSX AUCLUUIUIMHBI M J1aBaTh UM
KPUTHUYECKYIO OLIEHKY,

UCIIOJIb3YS HAYYHbIE JOCTHXKEHUS IPYTUX AUCLUIUIMH;

TBOpUYECKasi CaMOCTOsATeIbHas paboTa Ha NPAKTHYECKUX/CEMUHAPCKHUX/Ta00PATOPHBIX 3aHATHSIX,
aKTUBHOE y4acTue B

IPYNIOBBIX 00CYKICHUSAX, BEICOKUN YPOBEHb KYJIbTYpPhl HCIIOJIHEHHUS 331aHUM;

BBICOKHMH ypOBE€Hb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B pabouell mporpaMMe KOMIETEHIIUH.

OneHka «He 3a4TEeHO»

(dparMeHTapHbIe 3HaAHU 110 AUCLUIIINHE;

OTKa3 OT OTBeTa (BBIIOJIHEHUSI MMCbMEHHON paboThl);

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

HEYMEHHUE UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIn4yue rpyobIX OUIMOO0K;

HU3KHUM YPOBEHB KYJIbTYPbI UCIIOJTHEHUS 3alaHU;

HU3KHUH ypoBeHb CHOPMUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpaMMe KOMIETEHITHUH.

[IIkana oLleHNBaHUS

KonnyecTBO npaBUIIBHBIX

oTBeTOB, % O1eHka

1o 55 «HE 3a4TEHO»

ot 55 no 100 «3auteHo»

7.6. Kputepun onieHnBaHusi COOPMUPOBAHHOCTH KOMITETCHIIMH MPH TTPOBEICHUH MMPOMEKYTOTHON aTTECTAIIHI

YDOBCHB OCBOCHU M OLICHKA

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




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

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

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

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. JemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS MPOTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBIMBATh U | OCHOBHBIX MOHSTHI, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHMI.

OneHka MO JUCHUIUIMHE 3aBUCUT OT YPOBHS COPMHUPOBAHHOCTH KOMIETEHLHUH, 3aKpEryIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

Or1eHKa «OTIIMYHO»/«3aYTEHOY BBICTABIISIETCS, €CITU CpeAHee apu(pMeTHIecKoe HaXOJUTCS B HUHTEpBae
ot 4,5 mo 5,0.

OreHKa «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CJIU cpe/iHee apu(METHUECKOe HaXOUTCS B HHTEpBaJle
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
uHTEpBaie ot 2,5 1o 3.4.

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



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM U JONOJIHUTEIBHOM JTUTEPATYPHI, HEOOXOAUMOM A1 OCBOCHUS TUCIMIUIMHBI (MOIYIIS)

No
1/

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

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

OcHoBHAasl JIUTEPATYpPA

Kopo6osa U. JI., Apremos I'. B., [Ipunsitue pemieHuii B cucteMax, OCHOBaHHBIX

http://www.iprbooksh

Ha 3HaHWAX, TamO0B: TaMOOBCKMI TOCYAAapCTBEHHBIH TEXHUYECKUI
vausepcuter, JBC ACB, 2012 0p.ru/64166.html

5 I'auGoBa T. B., CucremHblii aHanu3 B TeXHUKE W TexHojorusx, OpenOypr:| http://www.iprbooksh
Openbyprckuii rocymapersenbiii yausepeurer, ObC ACB, 2016 op.ru/69943.html
HussutauaoBa A. P., Kopnonckas U. b., OOmias Teopus cCucTeM U CHCTEMHBIN http://www.iprbooksh

3 |ananus, Camapa: [ToBomkCcKUit rOCYJapCTBEHHBIN YHHUBEPCHUTET OF.) fu /753'9 4 html
TEeJIEKOMMYHHUKAIMU U nHGopMatuku, 2017 ' '

4 IMussckuii C. A., Ilpunstue perrenunii, Camapa: Camapckuii rocymapctBeHHbiii | http://www.iprbooksh
apXUTEKTYpHO-CTpOUTENbHBIN yHUBepcuTeT, DBC ACB, 2015 0p.ru/49894.html

5 Kypasnea T. 1O., TIlpaktukym mno mucuumuimae «Mvutanmonnoe| http://www.iprbooksh
MmoienrpoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html
AxmamueB ®. I'., ['mipdano P. M., Maremarndeckoe MOJCIMPOBAHHE WU http://www.iprbooksh

6 |meromer onmrmmuszanuu, Kasans: KazaHckuil rocymapCTBEHHBINH apXHUTEKTYPHO OF.) U /73?;09 html
-ctpoutenbHbIN yHuBepeuTer, JBC ACB, 2017 ' '
Canmuna H. [O., HWmurammonnoe wmopenupoanue, Tomck: Tomckuit http://www.iprbooksh

7 |rocymapCTBEHHBIN YHUBEPCUTET CHCTEM YIIPABJICHUS U PAJNOIICKTPOHUKH, Db Ob fu /70612 html
Konrenrt, 2015 ' '
®omun B. I'., Wmwuranmonnoe wmoaenuposanue, CapatoB: CapaToBCKui http:/Avww.iprbooksh

8 |rocymapctBeHHbI TexHuMueckuii yHuBepcuteT uMeHu FO.A. Tarapuna, DBC OF.) (/76 4.83 html
ACB, 2015 ' '
CexueroBa H. H., TyukoBa A. C., CucteMHbIil aHaIN3 U NMPUHATUE PELLIECHUM, http://www.iprbooksh

9 |Camapa: TTOBOIDKCKHI TOCYIapCTBEHHBIA YHHBEPCUTET TEIEKOMMYHHKAIIUA M OF') /75 4'07 html
uHpopmaTuku, 2017 ' '
Uepnsiesa C. H., [enucenko B. B., KopobGosa JI. A., HMmurtanuonHoe http://www.iprbooksh

10 |momenupoBanme cucrem, Boponexx: BopoHexkckuit  rocymaapCTBEHHBIIH OF') o /50630 html
YHUBEPCUTET HH)KEHEPHBIX TeXHoJorui, 2016 ' '

JonoJHUTeIbHAS JIUTEpaTypa

1 Hanensu T. S1., Teopus cucteMm u cucTteMHbI aHanu3, Mocksa: EBpaswuiickuii| http://www.iprbooksh
OTKPBITHIA HHCTUTYT, 2011 0p.ru/10867.html

5 Pemmun b. W., VMurtanvoHHOE MOJCTUpOBAaHME W CHUCTEMBbI yrpasienus,| http://www.iprbooksh
Mocksa: Un¢pa-Uuxenepus, 2016 op.ru/51719.html
HussutannoBa A. P., VccnenoBanue omnepauuii ¥ METOAbl ONTHUMH3ALUH, http:/Avww.iprbooksh

3 |Camapa: TTOBOIDKCKHI TOCYIapCTBEHHBIA YHHBEPCHUTET TEICKOMMYHHUKAIUH | OF') U /753'77 html
uHbopmaruku, 2017 ' '

4 bamaranckuit WM. A., TlpukmagHoii cuctemHblii aHamu3, Hosocubupck:| http://www.iprbooksh
HoBocubupckuii rocy1apcTBEHHbIN TeXHUYECKUI YHUBepcuTeT, 2013 0p.ru/45429.html
Kazanckas O. B., IOu C. I'., Anscosa O. K., Moaenn u MeTOIBI ONITHUMH3AILIHH. http://www.iprbooksh

5 |lIpaktuxym, HoBocuGupck: HOBOCHOMPCKHIA TOCYIapCTBEHHBIN TEXHHYECKHUI OF') fu/ 453'97 html
vausepcurer, 2012 ' '
IOaun B. C., Metoanueckue yka3aHus U KOHTPOJIbHBIE 3aIaHUS IO TUCIIUIUIMHE http://www.iprbooksh

1 |Teopus npunsitus pemenunii, MockBa: MOCKOBCKUI TEXHHUYECKUI YHUBEPCHUTET ' :

cBsa3u U nadopmartuku, 2014

op.ru/61765.html




OOyuarommecs U3 ynciaa nHBaU 0B 1 il ¢ OB3 o6ecnieunBaroTCst mevyaTHBIMU U (HIIH) DJIEKTPOHHBIMH
00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 37J0POBBS.

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

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

8.3. [lepeuennb coBpeMeHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX ¥ MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

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/

Enunblii  9neKTpoHHBIH pecypc  yueOHO-METOAUYECKON  JHUTepaTypbl

CLIGCACY www.spbgasu.ru

Bceepoccuiickuii MHCTUTYT Hay4HOM M TEXHMYECKOHM HHQpOpMaLUU ‘e

(BUHUTH) www?2.viniti.ru

Poccuiickas rocyapcTBeHHasi OubanoTeka www.rsl.ru

@enepanbHblii  oOpa3oBarenbHbBI mopTan "EnuHoe OKHO JocTtyna K

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

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

8.4. Ilepeuenb WHGOPMALMOHHBIX TEXHOJIOIMM, MCIIOJNB3YEMbIX MPU OCYLIECTBICHUH OOpPa30BaTEIbLHOTO
mporiecca IO JUCHUIUIMHE, BKJIOYas IepeuyeHb JIMIEH3MOHHOIO M CBOOOJHO paclpoCTPaHSIEMOro
MPOrpaMMHOTO 00ecTIeueHUs

Cnioco0 pacnpocTpaHeHus
HaumenoBanwue (JIMTIEH3MOHHOE WJIH  CBOOOTHO
pacopocTpaHIeMOoe)




Microsoft Visio 2016

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

Gretl Bepcusg 2019¢

CBOOOIHO PACIPOCTPAHIECMOC

Matlab Bepcus R2019a

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

Ramus Educational Bepcus 1.11

CBOOOJIHO PACIIPOCTPAHIEMOE

Microsoft Windows 10 Pro

Horosop Ne  J132009689201 or
18.12.2020r [Iporpammueblie
npoayKTel MaiikpocodT, goroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

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

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTHBI
Crenennsi 00 OCHAIMEHHOCTH YUY€OHBIX ayAMTOPHI M TOMENIEHHUH JIJISI CAaMOCTOSITEILHON PAOOTHI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUI
JUIsl CAMOCTOSITEIIbHON paboThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
CpeAcTBaMu 00y4YeHus

07. VYwuebHble ayauTOpuu Uil MPOBEACHUS
JIEKIIMOHHBIX 3aHATUI

YuebHast ayauTopusi I MPOBEIACHUS  3aHSATUH
JIEKUMOHHOIO  THUIIA, KOMIUIEKT MYJIbTUMEIUINHOTO

o0opyoBaHus (TIepCOHATLHBIH KOMIIBIOTED,
MYJIbTUMEAUUHBIA TPOEKTOP, IKpaH, aydrO-CUCTEMA),
JIOCKa, JKpaH, KOMIIIEKT yaeOHOM Mebenu,

nojakimoueHue K kommeiorepHor cetn  CIIGIACY,
BEIXOJI B MaTepHer

07. KomnbroTepHBIii Ki1acc

Pa6ouue mecra c [1K (cTos KOMIBIOTEPHBIN, CHCTEMHBIN
OJI0K, MOHHMTOp, KJIaBHAaTypa, MBIIIb), CTOJI pabouuii,
nojakitoueHue K komneiorepHor cetn  CIIGIACY,
BBIXOJI B Internet.

07. YdeOHbIE ayauTOpPUH [JISI CAMOCTOSTEIHHOMN
paboThI

ITomenienune JUTSL CaMOCTOATEIIbHON paboThI
(KOMITBIOTEPHBIN KJ1acc):

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




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

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



Pa6ouast mporpamma coctaBieHna Ha ocHoBe ®I'OC BO - marucrtpaTypa 1o HampaBJIeHHUIO TOATOTOBKU
38.04.02 Menemxment (npukaz Munoopaayku Poccun ot 12.08.2020 Ne 952).

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

[Tporpamma oOCyxieHa 1 peKOMEHI0BaHa Ha 3aceqaHuu Kadeapsl MaTeMaTHKu
13.05.2021, npotokon Ne 8

3aBenyronuii kageapoit K.¢.M.H., goueHT, [.B. Axyranna

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
10.06.2021, npotokoi Ne 10.

IIpencenarens YMK n.3.H., gouent I'.®. TokyHoBa
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