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1. ey 1 32124 0CBOEHUSI AMCUUIJIMHBI (MOTYJIs1)

dbopMupoBaHUe Y OyIyIIUX MaruCTPOB CITIOCOOHOCTHU OCYIIECTBIISATh KPUTUYECKUI aHATH3 TPOOTIEMHBIX
CUTYaIlMil Ha OCHOBE CHCTEMHOTO MTOAX0/a, BRIpadaThIBaTh CTPATETHIO JIEHCTBUMA

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

OCBOCHHME METOJOB KPUTHUYECKOTO aHajau3a MPH HCCICAOBAHMH CHCTEM M BBIOOpAa METOJOB aHAIM3a,
aJIeKBaTHBIX MPOOJIEMHON CUTYAllUH;

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

MOJIyYCHUE 3HAHUK IO MPUMEHEHHIO CIIOCOOOB OOOCHOBaHMS pemieHus (MHAYKIUS, ASAYKIUS, TI0
aHAJIOTHH) POOJIEMHOM CUTYyallMH N3YYEHHE TPUHIIUIIOB TEOPUU CHCTEM;

OBJIQJICHHE CIIOCO0AMH KJIAaCCU(UKAIIUU CUCTEM;

pa331/1THe HABBIKOB CUCTCMHOTI'O MOIIGHI/IpOBaHI/ISI;

MMO3HAHHUE CITOCOOOB MPUHATHSI PEIICHUHN B CIIOKHBIX CHCTEMaX.

2. IlepeyeHb MIAHMPYEMbIX Pe3yJdbTATOB O00y4YeHHsl MO JAUCHMIUIMHE (MOJYJII0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM

Kox u naumenoBanue Kon u HaumeHnoBaHue [Tnanupyemblie pe3yabTaThl O0y4eHUS 1O
KOMIIETEHIIH WH/INKATOpa TOCTHKCHUS JTUCIUTUTHHE, 00€CTIeUnBaIOLINE JOCTIKEHIE
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, HPUHLOUIBI TeHEpaluu
CUTYyaIui Ha OCHOBe|cOOp U 00paboTKy MHGOPMAIMH|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

JAHHBIX
YK-1 Cnoco6en|YK-1.2  TlpoBoguT  OIIEHKY|3HaeT
OCYIIECTBIATh KpUTHUECKUK [MHpOpMAiL O TPOOIEMHOM|- TEOpPETUYECKHE OCHOBBI TEOPUU MPOBEPKHU
aHajaus MpoOJEMHBIX|CUTYyallud  HAa  COOTBETCTBHE|CTATHCTHYECKUX THIIOTE3;
CUTyalHi Ha OCHOBE|TpeOOBaHUSAM OOBEKTHBHOCTH H|ymMeeT
CHCTEMHOTO MOAX0/1a, | IOCTOBEPHOCTH - (hopMyITUpPOBATh CTATUCTUYECKHUE THIIOTE3HI;
BBIpa0aThIBaTh  CTPATETHIO - OCYWIECTBJISITH  IPOLEAYPY  IPOBEPKHU
NEUCTBUI CTaTUCTUYECKUX TUIIOTE3;

BJ1ajieeT HABBIKAMM
- MpoueaypamMH TPOBEPKH CTATUCTHUYECKHUX
TUIIOTE3




YK-1 Crnocob6en|YK-1.3 Ocy1ecTBisieT|3HaeT
OCYIIECTBIIATh KPUTUUECKUN|JEKOMIIO3UIIMIO  MPOOJIEMHO# |- CcOCOOBI JIEKOMIO3UIIMK CHUCTEM (ammapaT
aHaIu3 MPOOJIEMHBIX [CUTyallMH KaK CHCTEMBI 3HAKOBBIX AUarpaMM M mpoyee);
CUTyaIuin Ha OCHOBE - MaTeMaTU4YeCKHe  METOAbl  BBIBICHUS
CUCTEMHOI'0 noaxoja, 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:
0aJIaHCOBBIX MOJCIICH,
Mo/ieJIel CUCTEMHOM JUHAMUKH,
PErpeCCUOHHBIX MOJEIIEH
YK-1 Cnoco6en|YK-1.4 BrisBnser aseMeHT(bl) H[3HaeT
OCYIIECTBIISITh KPUTUUECKUM|CBSA3B(H), CO3/AI0IME|- OCHOBHBIE MAaTEMAaTHUYECKHE MOMICIH s
aHaIu3 POOJIEMHBIX [[IPOOIEMHYIO CUTYAIUIO BBISIBJICHUS 3JIEMEHTOB M CBSI3€d B CHUCTEMax,
CUTyaIui Ha OCHOBE CO3JAIIMX  NPOOJEMHYIO  CUTyallMI0  C
CHUCTEMHOT'O oAX0/a, UCII0JIb30BAaHUEM MaTEMaTUYECKOTO anmnapara:
BbIpa0aTbIBaTh  CTPATErHIO 0alaHCOBBIX MOJIETIEH,
JeHCTBUM Mo/ieJIel CUCTEMHOM JUHAMUKH,

PETPECCUOHHBIX MOJICIIEH;

MaTE€MaTUYeCKHEe OCHOBBI HMMHUTALMOHHOTO
MOJIETTUPOBAHMUS;

- OCHOBBI MareMaTU4YECKOr0 MOJEIUPOBAHHUS C
HUCIIOJB30BaHUEM UMHUTAIIMOHHBIX MOI[CJ'ICI\/'I;

ymeeT
- BBISIBJISITH 3JIEMEHT(bI) U CBSA3B(H), CO3/IAI0IINE
npoOJeMHYI0  CUTyallMI0  C  TIOMOIIbIO

MMHTALMOHHOIO MOJIETIUPOBAHMS;

BJIa/ieeT HABbIKAMH

- IpUEMaMU UMUTALITMOHHOTO MOJIECIIMPOBAHNS;
METOAAMH MAaTEeMaTHUYEeCKOro aHaiu3a Uit
MHTEpIPETALMU PE3yJIbTaTOB MMHUTALMOHHOTO
MOJEIINPOBAHUS.




YK-1

OCYIIECTBIISATh KPUTHUECKUM| () TUTS
aHaM3
CUTYyalHi Ha
CUCTEMHOTO
BbIpadaThIBaTh
JEUCTBUI

Criocoben|YK-1.5 ®opmynupyer 3aaady|3HaeT

POOJIEMHBIX [[TPOOIEMHOM CUTYalluu
OCHOBE
H0AX0/4a,
CTPATETUIO

pa3penieHus

OCHOBHBIC MAaTEMaTUYECKHE MOJIENU IS
OTIFICAHUS CHCTEM;
- OCHOBHBIC
ONTHUMH3AIINH;

- OCHOBHBIC MATEMAaTUYECKHUE MOJICIIN TPUHSTHS
pelieHnid U OKCIEPTHOrO  OILCHUBAHUS
CIICHAPHEB PAa3BUTHUS;

- MaTeMaTU4YeCKHe OCHOBBI HMHUTAIIMOHHOTO
MOJICTTUPOBAHUS CUCTEM;
ymeeT

- (dopManu30BBIBATH
dbopmyaupoBaTh ed
MMOCTAHOBKY;

- CTPOUTH UMUTALIMOHHYIO MO/JIEITb;

BJIajieeT HABbIKAMHM

- Croco0aMu MaTeMaTUYeCKON (hopMain3anuu
YCIIOBUS MPEAMETHOH 3a/1a4H;

- MOAXOJAaMH K BBIOOPY WM MOCTPOCHHIO
UMUTAIIMOHHON MOJICITN CHCTEMBI

MaTEeMaTU4YCCKUC METObI

yclIOBUE 3ajadd U
MaTeMaTUYECKYIO

YK-1

OCYIIECCTBIISATh KPUTHYCCKUH |MICHTHPUKAITUIO
poOJIEMHBIX [BBIOOD crtoco0a ux (ee) pelieHus |3a1auu;

aHaIu3
CUTyalun Ha OCHOBE
CHCTEMHOI'O MOIX0/a,
BbIPa0aThIBATh  CTPATETHUIO
NeUCcTBUI

Coocoben|YK-1.6

OCYU.IGCTBJ'ISIGT 3HaeT

3amau(u) H|- CIOCOOBI HICHTH(PHUKAIUU MATCMATHYECKOU

- croco0bl BbIOOpa MaTeMaTUYeCKOro METOoJia
peLeHus;

ymeer

- OCYILIECTBIISATh UICHTU(DUKALHIO
MaTeMaTHYeCKOW  3aaydl Ui peIIeHHs
NPUKIIAJAHON 3a1auH;

- 000CHOBBIBaTH BBIOOpP MaTeMaTUYECKOTO
METO/a pelIeHus Ul IPUKIATHOMN 3a/1auH;
BJIajieeT HABBIKAMH

- crmocobaMM  pelleHus  MaTeMaTH4ecKOil
3aJ1a4u, popMalIn3yIoLel MPUKIaIHYIO 3a1a4y,
C TIOMOIIBIO BBIOPAHHBIX MaTEMAaTHYECKUX
METOJI0B

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

HNannast pucruruinHa (Moayib) BkiIrodeHa B bnok «/luctumnuuel, moaymu» b1.0.01 ocHoBHOI
npodeccuoHalibHON 0Opa3zoBaTenbHON mporpamMmbl 40.04.01 FOpucripyneHIus 1 OTHOCUTCS K 00s13aTeIbHOM
4acTH y4eOHOro IJIaHa.
3HaHHUE Kypca MaTeMaTHKX B paMKax MporpaMMbl OakaiaBpuara

Ne Mocie N — Kon u HanMeHOBaHHe UHIUMKATOpA
/1 JLYFOIIHAE ten IIOCTHKEHHUS KOMIIETEHITUN
1 |WutepHer-npaBo I1K-1.2, I1K-2.2, TIK-3.2
5 OO0s3aTennbcTBA W3 JOTOBOPOB  HA  CO3JaHUE  OOBEKTOB MK-1.3, TTK-2.3, [TK-3.3, TIK-3.4
MHTEJUIEKTYAIBHBIX [IPAB U PACHOPSDKEHNS [IPaBaMU HA HUX
. I[IK-1.3, IIK-2.3, TIIK-3.3, IIK-3.4,
3 |Opranusaius u ynpaBlieHHEe IOPUIUUECKON IeATETHHOCTHIO

MK(I)-1.3




[K-1.1, IIK-2.1, IIK-3.1, OIIK-2.3,

4 [[TaTentHOe mpaBo B chepe HuppoBOil FIKOHOMHUKHI OIIK-4.3. OTIK-7.2

5 [[ToTpebuTenbckoe mpaBo ITK-1.3, I1K-2.3, [1K-3.3, [IK-3.4
[1K-1.2, IIK-2.2, IIK-3.2, OIIK-5.3,

6 |IIpaBoBas 3amuTa CPEACTB UHAUBHIyATH3AIUN
OIIK-7.3

7 |IIpaBoBO€ peryampoBaHue UCKYCCTBEHHOTO MHTEIUICKTA [1K-1.3, T1K-2.3, [1K-3.3, TIK-3.4

8 [[IpaBoBO€ perynupoBaHue FIEKTPOHHOW KOMMEPIIHH [TK-1.3, TIK-1.4, T1IK-3.1, TIK-3.2

9 [IpaBo mHTEMIEKTyanbHOH cobcTBeHHOCTH B cdepe mudposoi|[IK-1.1, I1K-2.1, IIK-3.1, OIIK-4.2,

DKOHOMHUKH OI1K-5.2, OIIK-6.2, ITK(11)-1.1
10 |OcHoBBI Hay9HO-TIPO(HECCHOHATLHOW KOMMYHHKAITUU VK-4.1, YK-4.2, YK-4.3, VYK-4.4
11 [IpaBoBbIE ~ OCHOBBI ~ TOCYIApCTBEHHOTO  PETyJIMPOBaHUS TK-1.2, TIK-2.2, TIK-3.2

1 (GPOBOI DKOHOMKH

4. O0beM AUCUMILIMHBI (MOAYJisl) B 32aYeTHBIX €IUHHMIAX C YKa3aHHMeM KOJMYeCTBa aKaJeMUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy o0y4yawiuxcsi ¢ npenojgaBartejieM (10 BHAAM y4eOHBIX
3aHATHI) U HA CAMOCTOAATEJIbHYIO padoTy o0y4yaromuxcst

Cemectp
M3 Hux yacsl Ha
Bun yuebHolt paboTht Beero MIPAKTUIECKYIO
4acoB 1
IOATOTOBKY
KonTakTHas padora 32 32
Jlexumonnsie 3ausatus (JIek) 16 0 16
[Ipaxtuaeckue 3ausatus (Ip) 16 0 16
HNHasi kOHTaKTHas1 pa0oTa, B TOM YHCJIe:
KOHCYJIBTAIIMH 10 KypCOBOH paboTe (IIPOEKTy),
KOHTpOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTecTaluio (crava 3a4era,
3aueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHI
(mpoexTa); cnaua KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO
(KoHCYNBTAIUS TIEpeT SK3aMEHOM U cada
Yacpl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 72 72
O01mas Tpy10eMKOCTh JUCHUIIITHHBI (MOYJIs1)
yacel:| 108 108
3aYeTHbIE e IHHUILI: 3 3
5. Conep:kanue QUCHUILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOE IO pasfenaM (TemMaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI
5.1. TemaTnueckuii MmiaH JUCHUILIMHBI (MOJTYJIs)
KonrakTtHas pabora (1o yueOHbIM
3aHATHSIM), 9ac. Kon
WH/IUKATOP
= a
S| nexkuuun I13 JIP Bcero,
Ne Paznensl nuciuniInHb = Cp qac JIOCTHUKEHU
13 HUX Ha M3 HUX Ha W3 HUX Ha
TIpaKTH- MpaKTH- MpaKkTH- KOMIICTCHIT
BCETO YECKYIO BCECTO YECKYIO BCETO YECKYIO nn
MOJATO0- TOTOo- TOTOo-
TOBKY TOBKY TOBKY
1. |1 pa3znmen. Maremaruueckue
MOJIEJI CHCTEM




VK-1.1,
OCHOBHEBIE TTOJI0KEHUS YK-1.2,
CHCTEMHOTO aHanmsa. VYK-1.3,
11 MaremMaTndeckue MOJICIIN 8 5 12 25 VK-1.4,
CHUCTEM VK-1.6,
YK-1.5
2. |2 pa3gen. Metozsl
ONTUMM3AINH B YIIPABICHUU
CHCTEMaMU
VYK-1.1,
Meronasl ONTHMH3ALINH. VK-1.2,
X [IpuMepsl noucka ONTUMAIBHBIX 2 2 12 16 YK-1.3,
peKUMOB  (DYHKIIMOHUPOBAHUS YK-1.4,
CHUCTEM VK-1.5,
VK-1.6
VK-1.2,
NMuTalIMOHHOE MOJICTUPOBAHMS VK-1.3,
29 MPOLIECCOB I IIOHUCKA 5 2 16 20 VK-1.4,
"' |onTHManBHBIX PEKUMOB pabOTHI YK-1.5,
CUCTEMBEI VK-1.1,
YK-1.6
3. |3 pa3nen. Maremarudeckue
METO/Ibl IPUHATHS PEIICHUI
MHOTOKpHUTEpUATILHBIE METO/IbI
3.1. [ontumuzanUK I IPUHATHS 2 2 12 16
penreHnui
VK-1.1,
YK-1.2,
392 Maremaruueckue § METObI 2 3 10 15 VK-1.3,
MIPUHATUS PELICHUI YK-1.4,
VK-1.5,
YK-1.6
YK-1.1,
VK-1.2,
33, Nmurtanmonnoe MOJIeTMpOBaHHE 2 10 12 YK-1.3,
JUTSL IPUHSITHS PEIICHUM VK-1.4,
VYK-1.5,
YK-1.6
4. |4 paznen. Kontpoib
VK-1.1,
VYK-1.2,
VK-1.3,
4.1. |3auet 4 VK-1.4,
VK-1.5,
VK-1.6
5.1. JIekun
Ne | HaumeHoBaHue pazzaena N
. HanmeHoBaHHEe 1 KpaTKOE COJIepPIKaHUE JTCKITUI
n/m ¥ TEMBI IEKITHH
OcHOBHBIE TIOJIOKEHUSI CUCTEMHOTO aHallM3a U TEOPUH MPUHATHUS PEIICHHIA
OCHOBHBIE TIONOKCHUS |OCHOBHBIE TTOHSTHS CHCTEMHOTO aHAIN3a
1 CUCTEMHOTIO aHaln3a. |[IpuMepsl CUCTEM B TEXHUKE U DKOHOMHUKE
Marematuyeckne MaremaTnueckoe MOAECIIUPOBAHNE ITPU U3YYEHUH CUCTEM
MOJIENIH CHCTEM




Bunnsl MaTeMaTHUeCKUX MOJIEIel CUCTEM
Hcnonb3oBaHue TEOpUM NPUHATHS PEIICHUH B CHCTEMHOM aHAJIU3€

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaIu3a.
MaremaTtudeckue
MOJIENIH CHCTEM

banancoBeie Momenu B cucreMHOM aHanm3e. [IpumeHeHune OalaHCOBOU
monenu JleouTreBa

HcTopust co3manus 6alaHCOBBIX MOJICIICH.

Tabnuia MexxoTpacieBoro 6ajgaHca ¥ €€ CTPYKTypa.

OcHoBHBIC 0aIaHCOBBLIC COOTHOIICHUS.

TexHonornyeckasi MaTpuiia ¥ €€ NpoayKTUBHOCTbD.

Martpuua noyHbIX 3aTpar.

Monens JleonTheBa.

OcHOBHBIE THUIIBI 33/1a4, PEIIAEMBIX C TOMOIIbIO Mojienu JIeoHTheRBA.
banancoBeie Monmenu B cucTeMHOM aHanm3e. [IpumeHenue OalaHCOBOM
Mozenu JIeonTheBa /It petieHus: MpakTUYECKUX 3a/1ay.

Hcnonb3oBaHnEe KOMITBIOTEPHBIX TEXHOJOTMH IPU MPUMEHEHUH B CUCTEMHOM
aHaau3e OaJaHCOBBIX MOJIEIICH

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaI13a.
MaremaTtudeckne
MOJIENIH CUCTEM

Mopenu cuCTEMHON TUHAMUKA

Hcropus cozpanust MOAEIIe CUCTEMHOM TMHAMUKM.

[IpuHUUMIBI cCO30aHUs MOJIENIEN CUCTEMHON JUHAMUKH

OCHOBHBIE 3JIEMEHTHI MOJIETTH CUCTEMHOMN JTUHAMUKH.

oOpaTHbIE CBSI3U B MOJIECJISIX CUCTEMHON JTUHAMHUKU

N3BecTHBIE MOAENIM CUCTEMHOW AMHAMUKU B Tpyaax dPoppecrepa: MOIEIb
MpEeANPUITHS, MOJIETIb TOPOJA, MOJIETb PA3BUTHS LIMBUIN3ALIUH.

Cucremsr quddepeHInanbHBIX YPaBHEHUS IEPBOTO MOPSIIKA ¢ HAYAIbHBIMU
YCIOBUSIMM KAk OCHOBAa MAaTE€MaTUYECKOro IMPEACTABICHUS MOJENeH
CUCTEMHOMN JTMHAMUKH.

[lepexon k TUCKpPETHOH popMe MOJEIH.

[IporHo3upoBaHue CIEHAPUEB Pa3BUTHS CHCTEMa OCHOBE MoOJeJei
CUCTEMHOM JTUHAMUKH.

CranuoHapHblie(yCTaHOBUBILINECS ) COCTOSIHHSL.

JIuHeliHble W HEIUHEWHBIE CHCTEMBl, JIMHEApU3alUs B OKPECTHOCTH
CTallMOHAPHOU TOYKH.

Bo3mokHOCTE  HMcclieioBaHUsT  MOJENEe  CUCTEMHOM  JAMHAMUKM  Ha
YCTOMYUBOCTb.

Hcnonbs30BaHWe KOMIMBIOTEPHBIX TEXHOJOTUM JJii IPOTHO3UPOBAHUS
CIICHADUEB PAZBUTHS CUCTEM HA OCHOBE MOJICNICH CHCTEMHOW TUHAMUKH.

OCHOBHBIE TTOJIOKECHUS
CHCTEMHOTO aHaIH3a.
Marematudeckue
MO CUCTEM

ITocTpoeHne perpecCHOHHBIX MOJAENEH I aHajdu3a W NPOrHO3UPOBAHUS B
CHUCTEMHOM aHaJIN3e

[TonsTHE perpeccun

[TocTpoeHne MoJenu perpecCHOHHON 3aBUCUMOCTH Ha OCHOBE BBIOOPOYHBIX
JAaHHBIX

[TapHast 1 MHO’KECTBEHHAsI PETPECCUN

OmnpeneneHrue OLIEHOK MapaMeTpoB BBIOOPOYHOIO YpaBHEHHS JUHEHHON
MIapHOM PErpecCuy C MOMOILBIO METO/1a HAUMEHBIINX KBAaJPaTOB

OneHka KayecTBa NOCTPOEHHON MOJIENN JIMHEHHON ITAPHOM perpeccuu
OneHka TECHOTBI TMHEWHOH CBS3U

[IpoBepka 3HAYMMOCTM YpaBHEHHsI JIMHEWHOM TMAapHOW pETrpeccuu |
[1apaMeTPOB YPaBHEHHUS

TpeboBanus K CTaTUCTUYECKUM OLIEHKaM: HECMEIEHHOCTB,
COCTOSITENIBHOCTD, 3()(PEeKTUBHOCTE.

Teopema ["aycca-MapkoBa

[Ipennocsliku METOJa HAMMEHBIINX KBaIpaTOB

Henunelinasa perpeccus. Ilpuem nmHeapu3anMM HEJIWHEWHBIX MOJEIEH
OIIPEAEIEHHBIX TUIIOB JJIs1 YIIPOLLEHUS PacUETOB.

OT60p (hakTOPOB B MOEIISIX MHOKECTBEHHOH JIMHEHHOM perpeccun
ITocTpoeHne perpecCHOHHBIX MOJIENEN Ul aHAIM3a U IPOTHO3UPOBAaHUS




B CHCTEMHOM aHaINn3€e
KommbroTepHbie TEXHOJOTHM JUTsl TIOCTPOCHMSI W aHAIHM3a PETPECCHOHHBIX
MOJIEJIEN.

MeToap! ONTHMHU3AIHY.
IIpumepsl moucka
ONTHMAJIbHBIX PEKHMOB
(GyHKIIMOHUPOBAHUS
CHCTEM

MaremMaTHuecKue MOJEIH  MOCTPOSHHsSI  KpuUTepueB d(h(HEeKTHBHOCTH
GYHKIIMOHUPOBaHHUS cucTeM. MeToapl onTuMu3anuu. Ilpumeps! mowmcka
ONITUMAIIBHBIX PEKUMOB (DYHKIIMOHHUPOBAHUS CHCTEM.

ITponiecc BbIOOpa Kputepus 3()p(HEKTHBHOCTH B KOHTEKCTE OCHOBHOM €U
UCCIICIOBAHMSI CUCTEMBI

TpebGoBanus kK kpuTepuio 3G HEKTUBHOCTH

MaremaTrueckoe BeIpakeHue kputepus 3ppekTuBHOCTH

ITocTaHOBKA 1 aHAJIM3 OCHOBHBIX KOMIIOHEHTOB ONTUMHU3AIIMOHHBIX 3a/1a4
[Ipumeps! 3a1a4 TMHENHOIO M HEJIMHEMHOIO MpOrpaMMHUpOBaHUs(MMEETCS B
BUIY  ONTHMHU3aLMM):33Jaya 00  ONTUMAJIbHOW  INPOU3BOACTBEHHOMH
nporpamMMe, TpPaHCIIOPTHAS 33/1a4a, 33/1a4a 0 Ha3HAuUCHUSX, 3a/1a4a IPOOHO -
JUHEWHOro MpOrpaMMHpOBAHHUA, 3ajjaya YIpaBJIEHWs 3amacaMu  IpU
JIeTEePMUHUPOBAHHOM CIIPOCE.

I'paduueckuii Meron pemieHus 3afad JIMHEHMHOTO NPOrpaMMHUPOBAHUS.
AJNrOopuTM CUMILIEKC-METOAA.
KomnbrotepHas peanu3anus
IPOrpPaMMHUPOBAHUS

aHaJIN3 TIOJIY4YEHHOIO PELIeHHUS.
Mertoapl pemieHne 3a1ad HEIMHEHHOTO MPOTPaMMHUPOBAHUS B CHCTEMHOM
aHajmse.

Hcnonp3oBaHne KOMIBIOTEPHBIX TEXHOJOTHHA JJISi  TOMCKA ONTHMAIIBHBIX
DEKUMOB DVHKIIMOHUPOBAHUS CUCTEM.

pEeUICHUA 3aJa4u JIMHEHHOT O

HMmMuTtanmonHoe
MOJETUPOBAHUS
MIPOLECCOB IS ITIONCKA
ONTUMAJIBHBIX PEKUMOB
paboThI CUCTEMBI

MaremaTuyeckue OCHOBbl MMUTAIIMOHHOT'O MOJICIUPOBAHUS CUCTEM
CyTh UMHUTALIUOHHOTO MOJICITUPOBAHUSI.

Meton Monte-Kapio.

Teopus oneHoK.

[IporpamMMHOe obecrieueHue IMUTAMOHHOTO MOJISTTHPOBAHUSI.
ANrOpuUTMBI F€HEepaluu CIIy4alHbIX YUCEN.
'enepupoBanue cCiyyalHbBIX BEJIMYMH,
pacrpeneneHus.

HaxoxaeHne ONTUMaNbHBIX YCIOBHM (YHKIIMOHUPOBAHHS CHUCTEMBI C
MOMOIIBI0 UMHTAIMOHHOT'O MOJIEITMPOBAHMUSI.

Hecranmonapssie pexxumMbl pab0OThl UMUTAIIMOHHONW MOJIETTH

AHanu3 BBIXOJHBIX JAHHBIX W CpPAaBHEHUE QJIbTEPHATUBHBIX BapPUAHTOB
pe3yJIbTaTOB UMUTALIMOHHON MOJEIU

AHaJIN3 4YyBCTBUTEIbHOCTH HMMUTALIMOHHOW MOJIENIH

Peanuzanus MMHATALIMOHHOTO MOJAEIUPOBAHUS C NMOMOIIBIO KOMIIBIOTEPHBIX
TEXHOJIOTHH

[Ipumepsl pa3pabOTKM HMMHUTALMOHHBIX MOJENEN [UIsl pelIeHHs 3ajad
CHUCTEMHOTO aHAJIN3a Y MPUHITUS PEIICHUI

Mopnens omnpeneneHus TOTPEOHOCTEH TOpojJa B KOJIHYECTBE IMOXKAPHBIX
MaInIuH
NmuranyonHoe
IIDOIIECCOB

HMEIOIIUX 3aJaHHBIA  3aKOH

MOZACIIMPOBAHUC  TCXHOJOTMYCCKUX W  TPAHCIIOPTHBIX

MHorokpuTepuaibHbIe
METO/]Ibl ONTUMH3ALUU
JUISL IPUHATHS pEeIIeHHUH

MHOrokpuTepraIbHbIE METOAbI ONITUMHU3ALMY JUISl TPUHATHS PELIEHUN
[TocTanoBKa 3a1a4M MHOTOKPUTEPHUATIBHON ONTHMH3ALIUN.
[Ipumepsl  3agay  CUCTEMHOrO  aHaiuW3a, NOPUBOIALIME K
MHOTOKPUTEPHAIIEHON ONITUMHU3ALIAH.

MeTo1bl MHOTOKPUTEPUAIIBHOM ONTUMU3ALUH.

HpI/IMeHeHI/Ie MHOT'OKPHUTCPHUAJIBbHBIX MCTOAOB OINTHMU3AIUU IJI IPUHATUA
peLIeHui

3agadyaM




Hcnonb3oBaHWEe KOMIBIOTEPHBIX TEXHOJOTUW IJisi peaju3alli METOJ/IOB
MHOTOKPHUTEPUATBHON ONTUMHU3ALINN

Marematnueckue
METO/IbI TPUHATUS
peLeHuit

MareMaTuueckue METObI IPUHATHS PELLIECHUN

OO01ast XxapakTepUCTHUKA MaTEMAaTUYECKUX METO/I0B IPUHSTUS PELICHUI
OKCHepTHbIE METO/Ibl U UX IPUMEHEHHE ITPU NPUHATHH PELICHUN
MaremaTnueckoe OOOCHOBAHHE COTJIACOBAHHOCTM MHEHMH 3KCIIEPTOB,
IIPOBEPKA  CTATUCTUYECKMX  TUIIOTE3 I IPOBEPKU  3HAYMMOCTH
K03 uLIreHTa paHrOBOM KOppessauuu

MeTton aHanu3a uepapxuii-o0sacTh NIPUMEHEHHS B CHCTEMHOM aHaJIM3€ MpU
OPUHATUM ~ PELIeHMH,  ONHMCaHue  OOWIero  ajlropuT™Ma,  OLEHKa
COTJIACOBAHHOCTH IIOCTPOCHHOUW HEPAPXUH.

Onenka cueHapueB pa3BUTUS CUCTEMBI IIPU IPUHATHN PELLIEHUH C TOMOIIBIO
JIepeBa pelICHUI

KoMnploTepHbIE TEXHOJIOTHH Ul pealM3allid MaTeMaTH4YeCKMX METOIIOB
MPUHSITUSL PENICHUM.

5.2. IlpakTuyeckue 3aHsATHS

HaumenoBanue paznena

li\/rgn U TeMbI IPAKTHIECKHX HanmenoBanue u coaep:kaHue NPakKTUYECKUX 3aHATHN
3aHATUN
MaremaTnueckue MeToJ]ibl 00paOOTKH J1aHHBIX, MPOBEPKA CTATUCTUYECKUX
TUIIOTE3
[IpumeHeHHEe METO/IOB MaTeMaTHYeCKOM CTaTHUCTUKM s 00paboTKu
pe3yNbTAaTOB SKCIIEPUMEHTA UK HAOIIOCHHIA
OcHOBHBIE TIOJIOKECHUS .
Hcronp30BaHne KOMIBIOTEPHBIX TEXHOJIOTHH ISt 00paOOTKH JaHHBIX.
1 CUCTCMHOTO aHasa. [TocTpoeHue sMIpUYECKON PYHKIIUU pacTipeeICHHs.
Maremaruueckue o
MOJIENH CHCTEM ['paduk smnupuyueckoil yHKIMU pacipeesICHuUs.
Onpenenenne YUCIOBBIX XapaKTEPUCTUK BHIOOPKU
IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O 33IaHHOM BHJIE PACTIPEIEICHUS.
JlucriepCHOHHBINA aHATU3.
Pemienne npakTuyeckux 3aaad.
bamancoBas Mozenb JIEOHTbEBA U €€ TPUMEHEHNE B CHCTEMHOM aHaJIN3e
Ananu3 TabauIbl MEXOTpPAcIeBOro OanaHca
Ocuosuble nonoxkenns ([loctpoennie wmonenu JleoHTheBa Ha  OCHOBE  3aJaHHOM  TaOJHUIIBI
1 CHCTEMHOI'0 aHajn3a. |MEeXOTpacieBoro 6anaHca
Maremarnueckue OneHka NpoAyKTUBHOCTH TEXHOJIOTUYECKON MaTPUILIbI
MOJEIIA CUCTEM Pelenre TUNIOBBIX 3a1a4 CTPATETUYECKOTO INIAHUPOBAHUS
Hcnonb30BaHHEe KOMIIBIOTEPHBIX TEXHOJOTMH MpPH PEIIEHUH 3ajad
CHCTEMHOI'0 aHaJln3a C MpUMEeHEeHHeM OanaHcoBoi Moaenu JIeonTreBa
ITocTpoeHue 1 aHanU3 MOAEIIEH CUCTEMHOU JUHAMUKHU
[TocTpoenune u aHaIM3 MOJENEH CUCTEMHON JUHAMHUKH
Hcnonp3oBaHne Merona OWiepa NpU pealM3allud MOJENIEH CUCTEMHOMU
OCHOBHBIE OJIOKEHUS |IUHAMUKA
1 cucteMHoro aHanu3a. |[IoMCKk cTanMOHAapHBIX COCTOSHUM
Maremaruueckue IlocTpoeHne cueHapueB pa3BUTHS HUCCIEAYEMBIX CHCTEM C IOMOUIBIO
MOJIEIIA CUCTEM MOJIEJIEN CUCTEMHON JUHAMUKH
[IpumeneHnue Mozeneil CHCTEMHOW AWHAMMKHU JJISI PEUICHHUE MPaKTHYECKHUX
3aJa4 B CBOEH mpeAMeTHOW 00JacTH HCHOJIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTH.
ITocTpoeHne perpecCUOHHBIX MOZCIIECH I aHaJIW3a U IPOrHO3UPOBAHUS B
OcHoBHbIE TIOJTOXKEeHUsT [CUCTCMHOM aHATA3C
1 CHCTEMHOro aHamm3a. |LIOCTPOEHHE MOJENN MapHOM JUHEWHOW PErpeccuu, NMPOBEPKaA 3HAYUMOCTHU

Marematnueckue
MOJIEIN CUCTEM

YpaBHEHUS U TTapaMEeTPOB YpaBHEHUS
[IpoBepka ocHoBHBIX npenanocsuiok MHK
Hcnonp30Banre NOCTPOCHHON MOAENH U aHAJIN3a CUCTEMBI.




ITocTpoeHne HETUHENHBIX MOJEIEH.
Br16op myureit moenu.
[Tporno3upoBaHue Ha OCHOBE BHIOPAHHOIN MOJIEIH.

MeToap!I ONITUMH3AIINH.
[Tpumepsl novcka

MareMaTHuecKue MOJICIH MOCTPOCHHS KPUTEPHEB APPEKTUBHOCTH CHUCTEM.
Meronsl ontuMuzanmu. IIpuMepbl MOHMCKa ONTHMAIBHBIX — PEKHMOB
(YHKIIMOHUPOBAHUS CHCTEM.

2 | onTUManbHBIX pexKUMOB |[locTpoeHHEe MaTeMaTHYeCKUX MOJENel Ul ONpENeNICHUS] ONTHMAIbHBIX
(YHKIMOHMPOBAHHUS  |pEeKHMOB PabOThI CUCTEM
CUCTEM Hcnonp30BaHNEe KOMIIBIOTEPHBIX TEXHOJOTHH Ul IOMCKA ONTHMAJIbHBIX
PEKUMOB (PYHKIIMOHUPOBAHUS CHUCTEM INPH PEUICHUH MPAKTHUYECKUX 33734
CHUCTEMHOI'0 aHAJIN3A.
[TprMeprl IMUTAMOHHOTO MOJEIUPOBAHMUS
HMMuTanMoHHOE Peanuzanuss npuMepoB HMUTALMOHHOTO MOJEIMPOBAHUS C IOMOIIbIO
MOJIETTMPOBAHUS IPOrpaMMHOr0 0o0ecrieueHust
3 | npomeccoB st oucka |Pemienne mnpakTHYecKMX 3a1ad CUCTEMHOIO aHalM3a C I[PUMEHEHHEM
ONTUMAIIbHBIX PEKMMOB [MMUTALIMOHHBIX  Mozenei.  HaxoxkaeHue — ONTUMAalbHBIX — YCIOBHM
paboTHI CUCTEMBI (yHKIIMOHUPOBAHUSI CUCTEMBI C IIOMOIIIbIO UMUTAIIMOHHOTO MOJIETMPOBAHUS.
MHOroKpuTepuanbHble METO/IbI ONITUMU3ALINN JJI IPUHSTUS PEILICHUN
Mmuorokputepuanbsible |[IpakTnieckoe npuMeHEHHE METOJOB MHOTOKPUTEPHAILHBIE ONTUMU3ALMU
4 | MeToJbl ONTUMHU3ANUK |IJIsL IPUHSTHUS PEIICHUN.
JUIS IPUHATHS pemenuii [Pelienne  3a1a4 OpUHATHS PELICHUH C MOMOLILI) MHOTOKPUTEPHAIIBLHBIX
METOJI0B ONTUMU3ALUYU C IPUMEHEHUEM KOMITbIOTEPHBIX TEXHOJIOTUI
MaremaTtnueckre METOIbI IPUHSTHS PEILEHUN
Maremaruueckue P .
ClICHUE NPAKTUYECKUX 3a/ad Ha NPHUHATHE PELICHUM ¢ MCIOJIb30BaHUEM
5 METO/Ibl IPUHATHS .
- MaTeMaTUYeCKUX  METOJOB  MPHUHATHS  pElIeHMH ¢  IpHUMEHEHue
PCLICHIH KOMIIBIOTEPHBIX TEXHOJIOTUH.
MMuTanimoOHHOE MOJEIINPOBAHNE I IPUHATHS PEILICHUN
[TpakTueckass peanu3anus OCOOCHHOCTEH  MPHUHATHS  pEIIeHUH B
JUHAMHYECKH  CIIO)KHOM  cpele ¢ IPUMEHEHHMEM HMMHTAalMOHHOIO
MOJICJIUPOBAHHE
HNmMuTtanuonHoe Pemenne nmpakTu4yeckux 3aa4 CUCTEMHOIO aHAJIN3a!
6 MOJICTTUPOBAHUE Il |IPUHSATHE pPELIEHWH Ha OCHOBE HWMHUTAIIMOHHOTO  MOJEJIMPOBAHUS
NPUHSITUS PEIICHUH  [pacnpoCTpaHEHUs: NHHOBALIMMA:
OPUHIATHE PpEUIeHHWM Ha OCHOBE HMMHTAIIMOHHOTO  MOJEIMPOBAHUS
pacnpoCTpaHEHUs 3arps3HEHUN;
OPUHIATHE PpEUIeHWM Ha OCHOBE HMMHUTAIIMOHHOTO  MOJEIMPOBAHUS

HGMOFpa(queCKHX IIPpOLECCCOB.

5.3. CamocTosTenpHas paboTta o

OyJarommxcs

Ne | HaumeHnoBaHue pasaena o
CogeprkaHre caMOCTOSATETLHON pabOThI
I/II | JUCIHHUILUIMHBI U TEMBI
OCHOBHBIE TOJIOKEHUSI CHCTEMHOIO aHAIN3a U TEOPUH MPUHATUS PEIICHUH,
MATEMATUYCCKHUEC METOIbI 06pa6OTKI/I JaHHBbIX, npOBepKa CTAaTUCTUYCCKUX
TUIIOTE3
HSyquHe OCHOBHBIX ITOJOXCHHUA CUCTCMHOI'O aHAJIN3a U TGOpI/II/I HpI/IHHTI/ISI
OCHOBHBIE TOI0KEHUI N
pelIeHui,
CHCTEMHOTO aHaJIH3a. o
1 CaMOCTOSITEIILHOE PELIEHNE IPAKTUYECKNUX 3aJaHNH,

Marematnueckue
MOJIEII CUCTEM

CBSI3aHHBIE C MATEMATHUYECKUMH METOJIaMU 00paOOTKH IaHHBIX M MIPOBEPKOI
CTaTUCTUYECKHUX THUIIOTE3, HCIOJIH30BAHUE KOMIBIOTEPHBIX TEXHOJIOTHUN IS
pEeLIEHUs 3a1aHU M.

WN3yueHuii TNpUMEHEHHH KJIACTEpPHOIO aHalW3a JUII  MHOTOMEPHOM

TPYIIIAPOBKH.




OCHOBHBIE TTOJIOKCHUS
CHCTEMHOTO aHaI13a.
Marematudeckue
MOJIENIH CUCTEM

banancoBbie MOJIe]IH B CUCTEMHOM aHaJIH3e

N3yuenne mpumeHeHns 0anaHCOBBIX MOJCNICH B CHCTEMHOM aHAJN3e
CamocTosiTeIbHOE BBIMOJHEHUE MPAKTUYECKUX 3aJlaHUi C MPUMEHEHUEM
KOMITHIOTEPHBIX TEXHOJIOTHMH.

N3yuenne OCHOBHBIX MPUHILHUIOB IMOCTPOCHHUSI MOJIETU PACIIUPSIOIICHCS
sxoHOMHKM Helimana

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICJIH CHCTEM

Monenu CHCTEMHOM JMHAMHAKH B CHCTEMHOM aHaJIN3e

N3ydeHue TeopeTnyeckoro Mmareprana

CamocTosiTeIbHOE BBIMOJHEHUE MPAKTUYECKUX 3aJlaHUi C MPUMEHEHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHI

N3yuenne mnpuMeHeHUsT MoJIeJeH CHCTEMHOTO0 aHajlu3a B Pa3IM4HbIX
001acTIX 3HAHUH.

Monenu cuCTeMHOM TUHAMUKY TIPU OMMMCAHUU (PU3HUYECKUX IPOIIECCOB.
Mopenu CHCTEMHOW IWHAMHKHA B JKOHOMHKE W JeMorpaduu, MOJeib
Camyanbcona-Xukca.

Bo3MoHOCTH MaTeMaTUYECKUX MAKETOB U OHJIAMH Cpea JJis MOCTPOCHUS U
aHaJIn3a MOJICIICH CUCTEMHOM TMHAMUKH.

OCHOBHBIE ITOJIOKCHUS
CHCTEMHOT'O aHaIH3a.
MaremaTtudeckne
MOJEIIH CUCTEM

[TocTpoeHue perpecCHOHHBIX MOJENEH sl aHajdu3a W IMPOTHO3UPOBAHUS B
CHCTEMHOM aHaJIM3€e, IPOrHO3UPOBAHNE HA OCHOBE BPEMEHHBIX PSIJIOB
H3y4yeHune TeOpeTHUeCKOro MaTepraia

CaMOCTOSTEJILHOE BBITOJHEHHUE MPAKTUYCCKUX 3aI[aHI/Iﬁ C IPUMCHCHUCM
KOMITBIOTEPHBIX TEXHOJIOTHIA

I/I3yquHe IMPOrHO3UPOBAaHMA HA OCHOBC BPEMCHHBIX PAAOB ITYTEM BBIACICHUS
KOMITOHEHTOB BPEMEHHOTO PsiJia U CHHTE3a MOJICNIN YPOBHSI BPEMEHHOT'O psijia
[Toctpoenne monenu Kob66a-/lyrnaca.

MeToabI OIITHMU3ALINH.
[Ipumepsl moncka
ONTUMAJIBHBIX PEKUMOB

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

HSy‘leHI/IC OCHOBHBIX THUIIOB 3aJa4 ONTUMH3alWH, HCIOJIb3YEMbIX IJIA

(YHKIIMOHMPOBAHUS  |HOJYYCHHUS ONMTUMAIBHBIX PESKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.
CHCTEM BrimosniHeHue 3amaHui A [OJYyYEHUS ONTUMAJIBHBIX  PEKUMOB
(GYHKIMOHUPOBAHUSA  CHCTEM  C  HUCIIOJIb30BAaHUEM  KOMIBIOTEPHBIX
TEXHOJIOTHUH.
NMuTanMoHHOE MOJIEIMPOBAHUE CUCTEM
NMuTammonHoe N3ydeHue TeopeTHYeCcKuX OCHOB UMHUTAIIMOHHOTO MOJIETUPOBAHUS CUCTEM
MOJETUPOBAHUSL BrinosiHeHue 3agaHuil 0 peanu3aluyd MMUTALMOHHOTO MOJIEIIMPOBAHUSA C

MIPOIIECCOB IS TOUCKA
ONTUMAJILHBIX PEKUMOB
paboTHI CUCTEMBI

MIOMOUIBI0  MPOrPaMMHOTO  0OecreveHus,
yclaoBUH  (YHKIIMOHMPOBAHUS CHCTEMBI
MOJIETTUPOBAHUSI.

HaXO0XJICHUEC OIITHMaJIbHBIX
C IIOMOIBKO HWMHTAIIKMOHHOI'O

MHorokpuTepuaibHbIe
METO/]Ibl ONTUMH3ALUN
JUTSL IPUHATHS pEeIIeHUH

M=or OKPUTCPUAJIBHBIC MCTOAbI OIITUMU3AUU I HPUHATUA peH.IeHPIfI
I/I3yquHe TEOPETUYECCKOTO Marcpuaia 1o IMPUMEHCHUTIO
MHOTOKPUTCPUATIBHBIX MCTOJOB OINTUMHU3ALIUHA [IJId TPUHATUA peH.IeHHfI,
CaMOCTOSATCIIbHOC BBITIOJIHCHUEC SajlaHI/Iﬁ Io MIPUMCHCHUTIO
MHOT'OKPUTCPUAJTIBHBIX  MCTOHNOB  IMPUHATHUA peI_HeHI/II\/'I IJi pCUICHUA
IMPAKTUYCCKUX 3aaa4 CHCTCMHOTI'O aHajlIn3a C HUCITIOJIB30BaAHHUEM
KOMIIBIOTCPHBIX TEXHOJIOTUH.

Marematnueckue
METO/IbI TPUHATHUS
peneHuit

MareMaTrnueckre METOIbl IPUHSTHS PEeIIEHUN
N3yuyeHue TEOpPETHYECKOro MaTepualia M0 INPUMEHEHUI0 MaTeMaTH4ECKUX
METO/I0B NPUHATHS PELIIECHUN.




CamocrodTenbHas paboTa 10 KOMIBIOTEPHOMY PELICHHIO 33a]a4 Ha IPUHATHE
peleHnii ¢ HCIOJIb30BAHUEM MAaTEMaTHUYECKUX METONOB IPHUHSATHS
peLieHui.

NMuTanrnoHHOE MOJIETMPOBAHUE JJISI IPUHATHS PELLICHUI

N3yueHnne TeopeTHYECKOro mMaTepuaia 00 MCIOJb30BAHUHW MMHUTAIMOHHOTO
MOJICTIMPOBAHMS JJIsl IPUHATHS PEILICHUM.

CamocrosiTenpHas padoTa M0 BBIMOJHEHUIO 33JIaHUM, CBA3aHHBIX C PEIICHUE
3a7a4 M0 MPUHATUIO PELICHUI C TPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTHM.

MMurannonHoe
MOJIETIUPOBAHUE [
IIPUHATUS PELICHUI




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

B 00BbeM camocToATenbHOM paboThI 0 TUCIMITIMHE BKIIOYACTCS CIeayIoIee:

- I3y4YCHHE TEOPETUYECKUX BOIIPOCOB 10 BCEM TEMaM JUCLUILINHEL,

- IOAATOTOBKA K MPAKTUYECKUM 3aHATHUSAM;

- IOJIFOTOBKA JIOKJIA/10B M COOOILICHMIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOATOTOBKA K 3a4€Ty.

3aJ10roM yCIEIIHOTO OCBOCHUS ATOM JAUCHUILINHBI SBIISIETCS 0053aTEIbHOE MTOCEIICHUE JEKIIMOHHBIX U
IPAKTUYECKUX 3aHATUH, TaK KakK IMPOIYCK OJHOro (TeM OoJjiee, HECKOIbKHX) 3aHATUI MOXKET OCIOXKHHUTbH
OCBOEHUE pa3/esoB Kypca. Ha nmpakTuueckux 3aHATHAX MaTepUal, U3JI0KEHHBIN Ha JIEKLUX, 3aKpeIUIsieTCs IpU
MOJrOTOBKE JOKJIAJ0B U COOOIIEHUH, IPE3EHTAIM, a TaKXKe B paMKax BbINOJIHEHUS NPAKTUYECKUX 3a/1aHuil,
peleHusi KeHCOB M TECTOB, pealIn3alliil T'PYNIIOBBIX TPEHUHTOB, MPOOJEMHBIX AUCKYCCUH M APYrux ¢Gopm,
npeaycMoTpeHubix PITJI.

[Tpuctynas K U3y4EHHUIO IUCLUUIUIMHBI, HEOOXOIMMO B IIEPBYIO OUEPE/lb O3HAKOMUTHCS COAEPKAHUEM
PIT/I, a Takxke METOAMYECKMMH YKa3aHUSAMM 110 OPraHU3alMM CAMOCTOSITENIbHOW pabOThl M MOATOTOBKU K
IIPAKTUYECKUM 3aHATHSIM.

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

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JICKIIMOHHOM 3aHATHM MaTepHal U JOIOJHUTbh €ro C y4EeTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

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

HOJrOTOBUTHCS K IPOBEPOYHOM padoTe, MpeycCMOTPEHHON 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 KOMIETEHIINI ¢ yKa3aHUEM TANoOB UX (HOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIUITITUHBI

Kox u naumenosanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL 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
, Meronsl ontummuzanuu. Ilpumepsl noucka 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 NMuTanuoHHOE MO/JIETTUPOBAHUE mrs| 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
JUTS OIIEHKY 3HAHUHM, YMEHUN U HABBIKOB M (WJIH) OTIBITA TIPO()ECCHOHATLHOM IeATeTbHOCTH, XapaKTePU3YIOITUX
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 maHHBIC IS 3a7add MO CBOEH MPEIMETHOW OOJACTH, OCYIIECTBHTH WX CHCTEMATHYECKYIO
00paboTKy, BBIIOJHUTH MPOTHO3 HA OCHOBE IMOCTPOCHHON MaTeMaTUYECKOM MOJeNn

3anaya 2

CdopmynupoBaTh MaTeMaTHYECKYH0  3a/Jayy ONTUMHU3ALUW U1 TOBBILEHUS 3(PGEKTUBHOCTH
TEXHOJIOTUYECKOT0 IIpolecca B CBOeH peaMeTHON obnacTu. PemmuTh 3a1aqy onTuMu3ammm,

cieNiaTh BBIBOJbI 00 ONTUMAIBLHOM peXUME (DYHKIMOHUPOBAHUS CHCTEMBbI

Tect 1
1. COBOKYMHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB, 00Pa3yIOUINX LIETOCTHOCTD UM €IUHCTBO
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 HEPEPHIBHOTO PA3BUTUSI CHCTEM BO BPEMEHH
a. IMajeKTuKa
0. mporpecc
B. IMHAMUKa
T. pyHKIMOHUpPOBaHUE

5. CnocoOHOCTh CHCTEMBI 3alMMCTBOBaTb HEOOXOAMMBIE PECypchl M3 BHEIIHEH cpeasl M|
MIPOTHUBOCHCTBOBATEH TCHICHIIUU Pa3pyIICHUS

a. ajanTarus

0. HeraTuBHas SHTPOIUS

B. TOMEO0CTa3

T. BMEPKEHTHOCTD

6. llenenanpaBieHHbIII UTEPAIMOHHBIN MPOIECC MOTYYCHHUS CEPUU CHUCTEMHBIX 3((EKTOB ¢ Lenbio
ONTHMHU3AINH TTPUKITATHON [IETM B paMKaXx 3a/IaHHbIX OTPaHHYCHUI

a. cUCTeMHBIH ekt

0. CTPYKTypHast OIITHMH3AIIHS

B. DHTPOIIHSA

T. TIporpecc

7. CucremMa MOXET JOCTUTHYTh TpeOyeMOro KOHEYHOI'O COCTOSIHUS, HE 3aBHUCAIIETO0 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 TpoOjaeM, OCHOBaHHAas Ha CTPYKTYPH3allMU CHCTEM W KOJHMYECTBEHHOM
CpPaBHEHUU aNbTEPHATHB

a. CUCTEMHBIN aHAJIN3

6. MoJIeIMpOBaHNE

B. IPOrHO3UPOBAHUE



r. Perpocniekuus

9. XapakrepucTuka, oTpakaromnias kauecTBo (3QGEeKTUBHOCTh) CUCTEMBI UJIH 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 BO3/ICHCTBHEM 3TOTO JIEMEHTA (CUCTEMBI)

.a. THIIOTE3a

6. mpobyiema

B. aJIbTEpPHATHBA

I. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYITHOCTH CITy9aliHO OTOOpaHHBIX 00BEKTOB HA3BIBACTCS:

a) TeHEpaJIbHOW COBOKYITHOCTHIO; 0) BBIOOPOYHOM COBOKYITHOCTBIO;B) IPOCTOH COBOKYITHOCTBIO; T)
MMOBTOPHOU COBOKYITHOCTHIO;]1) OECIIOBTOPHOI COBOKYITHOCTBIO.

2. Bce MbiciuMBbIe 00BEKTHI HEKOTOPOTO UCTOYHHKA HAOIOCHHIA

Ha3bIBAIOTCS:

a) TEeHepaJIbHON COBOKYIMHOCTBIO; 0) CIy4aHBIM KOJIJICKTHUBOM;B) COBOKYITHOCTBIO OOBEKTOB; T)
MHOXECTBOM OOBEKTOB.

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

a) MpOCTOii; 6) MOBTOPHOM; B) OECIIOBTOPHOM;T') pEIPE3CHTaTUBHOM; J1) TCHEPATIbHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YHCJIO BBIOPAHHBIX CIy4alHBIM OOpa30M 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) COBOKYITHOCTHIO HAOIIOCHHI; T') HCXOIHBIMH JaHHBIMHU.

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

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

7. B amuke conepxkutcst 100 kpacubix, 300 3enensix, 200 cuaux u 200 Oenbix mapos. M3 smuka
Haymaudy u3Biekator 150 mapoB. O0beM BEIOOPKU COCTABJISIET ... IAPOB.

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

8. B smuke comepxkutcst 150 kpacubix, 250 3enenbix, 150 cunux u 250 Oenbix mapoB. M3 simiuka
Haynauy u3BnekatoT 150 mapoB. O6beM reHepaabHON COBOKYITHOCTH COCTABJISET ... IIIAPOB.

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. KonnvecTBo HaOIIOICHHI, TTOMABIINX B 3a/IaHHBIM WHTEPBAJl HHTEPBATHHON TaOIHUIIbI, HA3BIBACTCS:

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

Krou

12345678 910

OBr a a a rs a

OCTaJIbHEIE TECTHI Ha CafiTe MUCIIAIUINHEI



7.3. Cuctema OIlEHWBAaHMS PE3YJITATOB OOYYECHHS IO JUCHUILIMHE (MOIYIIO) MPHU MPOBEACHUU TEKYIIEro

KOHTPOJIA YCIICBACMOCTH

O1LieHKa «OTINYHO)
(3auTeHO)

3HAHUS:

- CUCTeMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHU 110 BCEM paz/iesiaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 3a IIPEJIEeIIb
y4eOHOU MTPOrpaMMBbl;

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

- IOJIHOE M IN1yOOKO€ YCBOCHHE OCHOBHOM U JONOJIHUTEIBHOM JIMTEpaTypHl,
PEKOMEHI0BaHHOH paboyeil MporpaMMoii 1o JUCIUIUTMHE (MOYIIIO)

YMEHUS:

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

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asiBIICHHBIX B padoyeil mporpamme
KOMIICTEHIHII;

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

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

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

- Oe3ynpeyHo BiIajJieeT UHCTPYMEHTapreM yuyeOHOM TUCIUIUIMHBI, YMEHUE €ro

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 ARANA TIAITIIaY DI TN XIAADOIIT AT ONIAT T TIATIATIITOIIIIG DA TTOTIIITE

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUSA:

- IOCTATOYHO IMOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUSI 110 IUCLUILINHE;

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

YMEHUSL:

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

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

- BJIaJICET UHCTPYMEHTapHUeM N0 JUCIUIUINHE, YMEHUE €T0 UCII0NIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HAyYHBIX U MPOQPeCcCHOHANbHBIX 3a7a4

HaBBIKU:

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

- CpeJHUI ypOBEHb COPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHITU;

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

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




Onenka 3HAHUS:

«YZOBJIETBOPUTEIILHO» - TOCTATOYHBIM MUHUMAaJIbHBIA 00BEM 3HAHUI 110 TUCHUTUINHE;

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

- UCTIOJIBb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUWIMCTUYECKOE U JJOTUYECKOE
U3JI0KEHHE OTBETA HA BOIIPOCH], YMEHHE JI€TIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIIMO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLENIUAX U HAPABIECHUAX 110
JUCLHUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUILIIMHBI, YMEHUE €T0 UCII0NIb30BaTh 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 0OOCHOBAHUY AJITOPUTMA BHIIIOJHEHUS 3a1aHU

Oruenka 3HAHUA:

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

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIHHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX pab0oYeii MPorpaMMo 1o
JTUCITUILIAHE;
YMCHUS:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJM4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI HCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BONPOCHI W MPAKTUYECKHE 3aJaHUS A HPOBEACHMSI NPOMEKYTOUHOM aTrTecTaluu
oOyyaromuxcsi, HeoOXOAUMBIE Ul OLEHKH 3HaHWN, YMEHUH M HaBBIKOB M (WJIM) OMbITAa MPO(hecCHOHAIbHON
JeSTeIbHOCTH,  XapaKTepU3YIOUIMX d3Tanbl  (QOPMHUPOBAHUS KOMIETEHIMH B  TPOIECCE OCBOCHMS
00pa3oBaTebHONW MPOTPaMMBI

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, IPUMEPBI PELIEHUS ¢ UX IIOMOIIBIO MPUKJIIAIHBIX 33]1a4

MMuTanoHHbIE METOBI AJI1 MOJCIIUPOBAHHUS II0BEICHUS CUCTEM

Byl *MUTaIMOHHOTO MOJIETMPOBAHUS

MareMaTnyeckre OCHOBBI MMUTALlMOHHOT'O MOJIEIUPOBAHNS

OOpaloTka pe3ylbTaTOB SMIMPHUYECKUX MCCIEJOBAHUN C IOMOLIBI0 METOJOB MaTeMaTHYECKOH
CTaTUCTUKU U

TEOPUU BEPOSTHOCTEN

MaremaTHueckue OCHOBBI (HOPMUPOBAHHSI BHIOOPOUHON COBOKYITHOCTH.

['enepanms ciry4aiiHbIX YHCEIL.

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




YpaBHEHUU.

YucnoBble XapaKTEpUCTUKHA BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHMs K OIICHKaM B MAaTEMAaTHYECKON CTaTHCTHKE.

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

Hcnonb3oBaHHEe MHCTPYMEHTAIBHBIX IIPOTPAMMHBIX CPEICTB I PELICHUS 3a7a4 MaTEeMaTU4YECKOU
CTaTUCTUKH.

BrlsiBiieHHE CTATHCTUYECKUX 3aBUCUMOCTEN MEXKAY MPU3HAKOM U (haKTOPaMHU.

ITocTpoeHne Moieny perpeccum.

Onenka KauecTBa ypaBHEHMsI pETPECCUM, TPOBEPKA 3HAUUMOCTU yPaBHEHUS.

IIpoBepka mnpennocbuiok MHK nns Mozenu mapHOM JMHEWHOM perpeccuy ISl OnpeiesieHus
aZICKBaTHOCTHU

MOJIETIH.

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

3aBUCHUMOCTEH B CTPOUTENBCTBE

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

IPU3HAKa B 3aBUCUMOCTH OT U3MEHEHMs (DaKTOPOB.

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

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IPOrPAaMMHBIX CPENCTB MUl PEIICHHs 3a7ad MAaTeMaTU4eCKOU
CTaTUCTUKH

[TprMeHeHHe TUIOBBIX 3a/1a4 TEOPUU ONTUMU3ALMH B IPO(HECCUOHATIBHOMN 1€ATEIbHOCTH

IlocTpoeHrne MareMaTHM4EeCKUX MOJENEH Ul pPelIeHUs IPUKIAJHBIX ONTUMHU3ALMOHHBIX 33134 B
CHUCTEMHOM aHaJIu3e

3aauy JUHEHHOro POrpaMMUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuii MeTo[ pemieHus 3a1a4 JMHEHHOTO IPOrpaMMHUPOBAHMUSL.

Ananm3 rpadu4ecKoro pemeHust Ha 9yBCTBUTEIBHOCTb.

CuMIuiekc-MeTo| peuieHys 3a1a4 JIMHEHHOTO IPOrpaMMHUPOBaHMSL.

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

TpancnopTHas 3ajja4a U 3ajja4ya 0 Ha3HAYEHUSX B CTPOUTENIBCTBE.

3aa4i MHOTOKPUTEPHUATIbHONW ONTUMHU3ALNH

MaremaTrueckne MeTOo bl MOAIEPIKKH MPUHATHS pELIeHHUH

7.4.2. IlpakTuueckue 3aJaHus 175 MPOBEACHUS TPOMEKYTOUHOM aTTecTallii 00yJaroInXxcs
[TocTpoenue 6amancoBoi Mojenu JIeoHThEBa, TPOTHO3UPOBAHUE C TIOMOIIBLIO TOCTPOCHHON MOJIENN
AHanM3 W TPOTHO3 COCTOSIHHUSI CUCTEMBI C IMOMOIIbIO MOJEIM CUCTEMHOM JIWHAMHUKH, MPOTHO3
9KOJIOTUYECKON CUTYyalU
Matematuueckasi 00paboTKa JaHHBIX, TOCTPOCHUE MOJIEIH PETPECCHH, aHAIHU3 TTOCTPOSHHONW MOIETTH
Ananus u MMPOTrHO3NUPOBAHUEC COCTOAHUA CUCTCEMbBI HA OCHOBE BPCMCHHEIX PAI0B
HmuTanimoHHOE MOJENMpOBaHNEe (PU3NYECKOTO HITM TEXHOJIOTMYECKOro Ipoliecca
Pemenne 3ala4uy OIITUMU3AIIUHN TJIs1 IIOBBIIIICHU S 3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTMYCCKOTO IMponecca
3amaya NpUHATHS PEIICHHUH sl pEIICHUs TPOOIeMbI B TPOPECCUOHANBHON AeITeTbHOCTH
MHorokputepHralibHas ONTUMU3ALMS [Tl IPUHATHUS PELICHHs B TPOPECCUOHANIBHOMN JeATeIbHOCTH

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThI (TpoeKTa) (MIpU HATUUNHN)
KypcoBas pabota (poeKkT) He IpeayCMOTpeHa Y4eOHBIM TIAHOM.



7.5. Mertoanveckue MaTepualibl, OMPEIEISIONIe MPOIeAyphl OIICHUBAHUS 3HAHWM, YMEHUH, HABBIKOB U (MJIN)
OTIbITa PO ECCUOHATBHOMN IEATENFHOCTH, XapaKTepU3YIOIUE 3Tabl (POPMHUPOBAHUS KOMITETCHIIUN

[Ipouenypa mnpoBeAeHUs NPOMEXKYTOUYHOM aTTECTAUMU M TEKYLIEro KOHTPOJIS

yCIeBaCMOCTHU

pErIaMEeHTHPYETCs JTOKAJIIBHBIM HOPMAaTUBHBIM aKTOM, ONPEAEISAIONIMM MOPAIOK OpraHU3alud U IPOBEICHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTali 00y4aroIuxcsl.

[Tponenypa oueHuBaHus (HOPMUPOBAHMS KOMIIETEHIMH INpPU IPOBEAECHUU TEKYLIEro KOHTPOJISA
IpuBe/AeHa B I1. 7.2. TuUnoBble KOHTPOJIbHBIE 3aJJaHKsI WJIM UHBIE MaTEpUaibl TEKYILETO KOHTPOJIS IPUBEIECHBI B

o. 7.3.

7.6. Kpurepuu oneHuBaHus cpOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MTPOBEICHUU MPOMEKYTOYHON aTTecTalluu

Kpurepun
OLICHUBAaHMS

YpoBeHbL OCBOCHUS U OLIEHKA

OrneHka OrneHka
«HEY/IOBJICTBOPUTEIb | «yI0OBIETBOPUTENbH | OLEHKA «XOPOILIO» OrneHka «OTINYHO»
HO» o»
«HE 3a4TCHOY «3a4TEHOY
VYpoBeHb 0cBOEHUS | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb 0CBOCHUS
KOMIIETEHIINHU KOMIIETEHIIMHU KOMIIETEHILIUH KOMITETEHILIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTHIN. «BBICOKHI.
Kommereniun ge Kommerenun Kommerenun Kommerenmn
c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3uanus oTcyTcTBYIOT, | CdhopmupoBansl | 3HaHHS OOIIMpPHBIE, 3HaHus
0a30BbIC CTPYKTYPHI | CACTEMHBIC. YMEHHUS | apryMeHTUPOBAHHbIE,

YMCHUS ¥ HABBIKU HE
chopMuUpOBaHBI

3HaHUU. YMeHUs
(dbparMeHTapHbI 1
HOCSIT
PENPONYKTUBHBIN
XapakTep.
JleMoHCcTpHpYyeTCs
HU3KHUU YPOBEHb
CaMOCTOSITEIbHOCTH
IIPaKTUYECKOTO
HaBbIKA.

HOCSIT
PENPOAYKTUBHBIN
XapakTep,
MPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3a/1aHHMN.
JleMoHCcTpUpyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITEIbHOCTH
YCTONYUBOTO
MPaKTUYECKOTO
HaBbIKA.

BCECTOPOHHHE. Y MEHUS
YCIIELTHO IPUMEHSIFOTCS
K PELIECHUIO KaK
TUIIOBBIX, TaK U
HECTaHapTHBIX
TBOPYECKHUX 3aJaHUN.
JemMoHCcTpUpyeTCcs
BBICOKHI YPOBEHb
CaMOCTOSITENIBHOCTH,
BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOIO HAaBbIKA




OO6yuaronumiics OObyuaronuiics Obyuarontuiics Ob6yuatoumiics
JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
-CYHICCTBCHHBIC -3HaHUA -3HAaHHUC U 'FHyGOKI/IC,
npoOeIbl B 3HAHUIX TEOPETUYECKOTO NOHHMaHUe BCECTOPOHHHE U
y4eOHOro MaTepuaa; MarepHana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBAHHBIC

-JIOITYCKAIOTCSI -HETOJIHBIE OTBETHl | KOHTPOJUPYEMOTO | 3HAHHUS MIPOTrPAMMHOTO
MPUHIMITHATEHBIC Ha OCHOBHBIE o0BeMa MaTepHaa;
OIMOKY TP OTBETE | BOIPOCHI, OIITUOKHU 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 TEOPHUH, 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 3aJaHMs
BOITPOCHI. ouiera, a TaKKe
JIOIIOJTHUTEIbLHBIC
BOITPOCHI IK3aMEHATOPA.
[Ipu BBIIONIHEHUU Obyuaromuiics OO6yuaromumiics Obyuaromuiics
MPAKTHIECKOTO BBIIOJTHHUIT BBITIOJTHUII MPABUJIBHO BBITTOJHUI
3a7aHus Ouiera MIPAKTUIECKOE MIPAKTHIECKOE MPAKTUIECKOE 3aJaHHe
oOyuaroruiics 3aJaHue OuJIeTa ¢ 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’)KaHUHU 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 pu [Tpu oTBeTax Ha MIPAKTUICCKHE BOTIPOCHI.
JIOTIOJTHUTEIBHBIX JOTIOTHUTETIbHBIC | 3aJaHUs PEUIeHBI C
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIO HEOOJILIITMU
mpernoaaBarers. JIOTIYIIIEHO 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 3aJJaHuM. 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 YPOBHS C(OPMHPOBAHHOCTH KOMIICTCHIIMH, 3aKpEIJICHHBIX 32
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 «yJTIOBJIETBOPHUTEIBHOY»/«3aUTEHOY BBICTABIISIETCS, €CIIU CpeiHee apu(PMETHIECKOE HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OrneHKa «HEYIOBJIETBOPUTEILHOY/ «HE 3a4TEHO)» BBICTABIISACTCSA, €CIUM cpefaHee apudMeTHYecKoe
HaxoauTcd B uHTepBaiie ot 0 1o 2,4.

8. YueOHOo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHHIJIMHBI (MOTyJIs1)
8.1. IlepevyeHb OCHOBHO M IOMOTHUTENBHOMN JTUTEPATYPhl, HEOOXOTUMOM 711 OCBOCHUS AUCIMILTUHBI (MOTYIIS)

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

Cammuaa H. [O., HMwmuranmonHoe woaenupoBanue, Tomck: Tomckuii
1 |rocymapcTBeHHBIN YHUBEPCUTET CHCTEM YIPABICHUS U PATHOdICKTPOHUKH, Db
Kourenr, 2015

Kopo6osa U. JI., Apremos I'. B., [Ipunsitue pemenunii B cucteMax, OCHOBaHHBIX
2 |ma 3HaHWsaX, TamO00B: TaMOOBCKHMH TOCYIapCTBEHHBIH TEXHHUYCCKUIl
yvausepcurer, O5C ACB, 2012

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

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

Uepnsiea C. H., [enucenko B. B., Kopob6osa JI. A., NmuranuonHoe
3 |MomenmupoBanume cucteM, BopoHex: BOpOHEKCKHI TrocyIapCTBEHHBIN
VHUBEPCHUTET MHKEHEPHBIX TeXHOoaornu, 2016

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

CexueroBa H. H., TyukoBa A. C., CucTeMHbIIl aHaIu3 U NPUHATHE PEleHUM,
4 |Camapa: TToBOIKCKHUIT TOCYIApCTBEHHBIH YHHBEPCHTET TEICKOMMYHHUKALIUA U
uadopmaruxu, 2017

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




HuszutauaoBa A. P., Kopaonckas U. b., OGmiast Teopusi CUCTEM U CUCTEMHBIN

http://www.iprbooksh

5 |amamus, Cawmapa: [ToBomxcKui rOCyJ1apCTBEHHBIN YHUBEPCUTET 0p.ru/75394.html
TEIEKOMMYHUKAIMK ¥ nHdopmaruku, 2017 ' '

5 [Mussckuit C. A., Ilpunstue pemenwnii, Camapa: Camapckuii rocyaapcrBennsiii| http://www.iprbooksh
apXUTEKTypHO-CcTpouTeNnbHbIN yHUBepcutet, D6C ACB, 2015 op.ru/49894.html

; I'au6osa T. B., CucTreMHBIN aHamu3 B TEXHUKE W TexHosorusx, Openbypr:| http://www.iprbooksh
OpenOyprckuii rocynapcrBennsii yauepeurer, 96C ACB, 2016 0p.ru/69943.html
Axmvamues @. I'., TunpdanoB P. M., Marematnueckoe MOACTUPOBAHUE H http:/Awvww.iprbooksh

8 |meromsl ontuMu3anuu, Kaszanbs: KazaHCKuii rocy1apCTBEHHBIN apXUTEKTYPHO - OF') fu /733'09 html
crpouTensHbl yHuBepcuter, ObC ACB, 2017 ' '

9 XKypasnmesa T. 0., Ilpaktukym mo aucimmuinHe «Mmuranunonnoe| http://www.iprbooksh
MozenupoBanuey, Caparos: ByzoBckoe oOpazosanue, 2015 op.ru/27380.html
®omun B. TI'., Wmuraunonnoe wmonenupoanue, CapatoB: CapaToBCKHil http://www.iprbooksh

10 [rocymapcrBenHblii TexHuueckuii ynuBepcurer umenu FO.A. T'arapuna, DbC Ob /76 4'83 html
ACB, 2015 ' '

JonoJHuTeIbHAS JIUTEPATYPA

1 Pemivun B. W., UMuTanuoHHoe MOAEIMpPOBaHWE M CHCTEMBbI yrpasieHus,| http://www.iprbooksh
Mocksa: Undpa-Umkenepus, 2016 op.ru/51719.html

5 Haunensn T. 5., Teopust cuctem U cucteMHblil aHanu3, Mocksa: EBpasuiickwuii| http://www.iprbooksh
OTKPBITHIA HHCTHTYT, 2011 op.ru/10867.html
Kazanckas O. B., IOu C. I'., Anbcosa O. K., Monenu 1 MeToabl ONITUMU3ALINH. http://www.iprbooksh

3 |IIpaktukym, HoBocnbupck: HoBOCHOMPCKHI TOCYIapCTBEHHBIA TEXHUYECKHI OF.) ru/ 453'97 html
VHUBEPCHUTET, 2012 ' '

4 bamaranckuit WM. A., IlpuxmagHoii cucremHblii aHamu3, Hosocubupck:| http://www.iprbooksh
HoBocnOupckuii rocy1apCTBEeHHbBIN TEXHUYECKUH YHUBepcuTeT, 2013 0p.ru/45429.html
HussutnunoBa A. P., HccrnemoBanue omepanuii U METOAbl ONTHMHU3AIUH, http:/Avww.iprbooksh

5 |Camapa: TToBOIKCKHIA TOCYIapPCTBEHHBIH YHUBEPCUTET TEJICKOMMYHUKAIIUH U OF') fu /753'77 html
nndopmaruku, 2017 ' '
HOaun B. C., Metonnyeckre yKa3aHUsl U KOHTPOJIbHbIC 3aaHUs 10 JUCIUTUIHHE http:/Awww.iprbooksh

1 |Teopwust npunstus pemennii, MockBa: MOCKOBCKHIA TEXHUUECKUIT YHUBEPCUTET ' :

cBsa3u U nHdopMmaTuku, 2014

op.ru/61765.html

OObyuaromuecs u3 yrcia uHBanuA0B 1 il ¢ OB3 o0ecnieunBarOTCs IeYaTHBIMU U (MIIH ) SIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (popmax, alaniTUPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBBSI.

8.2. Tlepeuenp pecypcoB MH(MOPMAIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTh «MHTepHeT», HEeOOXOAUMBIX IS
OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetn «IHTEpHET»

DIIeKTPOHHBIN ajipec pecypca

(OCHOBBI CHCTEMHOI'0 aHAIN3a B TCOPUHU IPUHATHA DCI_HCHI/Iﬁ

moodle.spbgasu.eu

elibrary.ru

elibrary.ru

Scilab

https://www.scilab.org/

8.3. IlepeueHnb coBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Hanmenosanue

DJIEKTPOHHBIN aJpec pecypca

Cucrema aucranironnoro ooyuenus CII6I’ACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas bubnuoreka Mpbuc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

DIEKTPOHHO-0MOINOTEYHAs cucTeMa u3aareanpcTsa "'Jlann"

https://e.lanbook.com/

DIIEKTPOHHO-O0MOIMOTeUHas cuctema usnarenbersa "FOPAUT"

https://www.biblio-online.ru/

DIIeKTpOHHO-O0nbanoTeunas cucreMma m3aarensersa "IPRbooks™

http://www.iprbookshop.ru/




Hayunas DJIEKTPOHHAs
o6ubamoreka ELIBRARY.RU

http://window.edu.ru

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU

®denepanbHblii  00pazoBaTtenbHBId MoOpTan "EawHOE OKHO IOCTyma K
00pa3oBaTeNIbLHBIM pecypcaM”

Poccuiickast rocygapcTBeHHas OMOInoTeKa www.rsl.ru

Bcepoccuiickuii  MHCTUTYT HAay4YHOM W TEXHHYECKOW HH(POPMAINH .

(BUHUTH) www2.viniti.ru

EnuHplii  7EKTPOHHBIM pecypc Y4eOHO-METOAMYECKOH JIMTepaTypbl

CLIGLACY www.spbgasu.ru

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

epuoanueckue uznanus CIIGIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

https://www.spbgasu.ru/upload-
Criucok cO0pHHKOB Tpy0B 1 KoH(pepernuii B PUHIl/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer
Oo6pasoBarenbubie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

8.4. IlepedueHp HMH(POPMALMOHHBIX TEXHOJIOTHIA, HCIOJB3YEMBIX MPH OCYIIECTBICHUH 00pPa30BaTEIHLHOTO
mpouecca IO JUCUUIUIMHE, BKJIIOYas II€PEYeHb JIMLEH3MOHHOTO U CBOOOJHO pacHpOCTPaHsSEMOro
MPOrPaMMHOTO 0OecTIeueHUs

Crnioco6 pacripocTpaHeHus
Hanmenosanue (JIMLIEH3MOHHOE WJIK  CBOOOHO
pacapocTpaHIeEMOE)

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

Gretl Bepcus 2019c¢

CBOOOIHO PACIIPOCTPAHIEMOE

Matlab Bepcust R2019a

MATLAB JIOTOBOP
NeJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiia I[IpoekTo!"

Ramus Educational Bepcus 1.11

CBOOOIHO PACIIPOCTPAHIEMOC

Microsoft Windows 10 Pro

Horosop Ne /132009689201 or
18.12.2020r [IporpammubIe
npoayKThl MaiikpocodT, gorosop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Microsoft Office 2016

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

8.5. MarepuaiabHO-TEXHUYECKOE 00€CTIeUeHNE JUCITUTIITUHBI
Caenenusi 00 OCHAIICHHOCTH YYEOHBIX ayIMTOPUN U MOMEUICHHU JUIsl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHUI U TOMEILIEHUI
IUIsL CAMOCTOSITEIIbHON paboThI

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
CpeAcTBaMu O0Y4CHUS

07. VYueOHBICE ayaUTOPUH
JIEKIMOHHBIX 3aHITUI

JUISL  TIPOBEJICHHS

VYyebnas aynuropus A
JIEKIIMOHHOTO  THUIMA, KOMIUIEKT MYJIbTUMEIUUHOTO
obopymoBaHus (mepcoHaIbHBIN KOMIIBIOTEP,
MYJIbTUMEAUNHBIN  MPOCKTOP, IKpaH, ayAHO-CHCTEMA),
JIOCKa, 9KpaH, KOMIUIEKT  y4eOHOM  mebenu,
noakaoueHne kK kommbiorepHoit cetm CIIGIACY,
BEIX0J1 B IHTEDHET

MPOBEJCHHUS  3aHATHI

07. KomnbroTepHbIil Ki1ace

Paboune mecra c 1K (cTO KOMIIBIOTEPHBIH, CHCTEMHBIN
OJI0OK, MOHHTOp, KJIaBHATypa, MBIIIb), CTOJ pabouui,
noakaoueHne kK kommbiorepHoit cetm CIIGIACY,
BBIXOJ B Internet.

07. Ilomenienust 11s1 CAaMOCTOATEIBHONU pabOThI

[Tomernenue a1t CaMOCTOSTENIbHON PaOOThI (UM TAIbHBIN
3ai Oubmmoteku, aya. 217): I11IK-23 mt., B T.4. 1 mr.- [IK
ot gun ¢ OB3  (cuctemHBI  OJIOK, MOHHUTOD,
KJIaBUATypa, MBbIIIb) C MOAKIIOYCHHEM K CETH
«HTEepHET» U 00ecreyeHuEM JIOCTyIa B SJIEKTPOHHYIO
nH(popMannoHHo-o0pazoBatenbHyo cpeny CIIOIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

07. VYuyebHble ayIUTOPHH IIPOBECHUS
PaKTUIECKUX 3aHATHA, KypCOBOTO
IPOEKTUPOBAHUS (BBINOJIHEHHUSI KYypCOBBIX pabdoT),
TPYNIIOBBIX W WHIWBUAYAIBHBIX KOHCYJIBTAIlHH,
TEKYILLETro KOHTPOJIS U MPOMEXYTOUHOH aTTecTaluu

JJIA

Kommexr MYJIbTUMEIUHHOTO 000pya0BaHUS
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEAUNHBIN
MIPOEKTOP, IKpaH, ayAnO-CUCTEMA), NOCKA, KOMILJIEKT
yueOHOW Me0enu, MOAKIYEHHE K KOMIIbBIOTEPHON ceTn
CII6I'ACY, Bbixoa B UHTEpHET

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs crieuanbHbIe YCIOBUS JUIsl IOJTy4YeHHUs] 00pa3oBaHMsI B
COOTBETCTBUM C TPEOOBAHUSAMH HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB.




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

IIporpammy cocraBuiI:
norieHT MAT, k.d-Mm.H. Ypazaesa JLIO.

[Tporpamma oOCyXxieHa 1 peKOMEHI0BaHa Ha 3aceqaHnu kadeapsl MaTeMaTHKU
06.04.2022, npotokon Ne 8
3aBenytomuii kageapoit k.¢g.Mm.H., noreHr, I'.B. Sxynuna

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
08.04.2022, mpotokout Ne 8.

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