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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
dbopmupoBaHKEe y OYTYIIUX MAaruCTPOB CIIOCOOHOCTH OCYIIECTBIISITH KPUTHUECCKUI aHATIN3 TPOOTIEMHBIX
CUTyalluii HA OCHOBE CHCTEMHOTO 10/IX0/1a, BEIpAOaThIBATh CTPATETHIO IeHCTBUIA
(dbopMHpOBaHUE CIIOCOOHOCTH K BBISBICHHIO COCTABJISIOIINX MPOOJEMHON CUTYalluu U CBSI3EH MEXIY

HHUMU;

OCBOCHHME METOJIOB KPHUTHYECKOTO aHalu3a MpPH HCCICIOBAHUU CHUCTEM M BHIOOpa METOAOB aHAIN3A,
aJIeKBAaTHBIX MPOOJIEMHON CUTYallUH;
NOJy4eHHE HABBIKOB pa3pabOTKM M OOOCHOBaHHME IUIaHA MACHCTBHM MO pEIICHUIO MPOOIEMHOM

CUTyalluH;

MOJy4YeHUE 3HAHWHM MO0 MPUMEHEHHIO CIIOCOOOB OOOCHOBAaHMS pemIeHUs (MHIYKIHS, ACTYKIUS, I10
aHaJIOTUH) POOJIEMHOM CUTYallUU U3YYE€HHE IPUHIIUIIOB TEOPHH CHUCTEM;

OBJIAJICHUE CIIOCO0AMU KIacCU(DHUKAIIUN CHCTEM;

pa3BUTHE HABBIKOB CUCTEMHOI'O MOJEIMPOBAHNS;

MO3HAHKUE CITIOCOOOB MPUHSATHUS PEIICHUH B CIOKHBIX CUCTEMAX.

2. IlepeyeHb NJIAHHMPYEMBIX Pe3yJIbTATOB OOy4YeHHSsl MO AUCHHILIMHE (MOAYJK), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Ko n HaumeHoBanue

Ko 1 HaumenoBanue

[Inanupyemblie pe3ynbTaThl 00YUSHUS 10

KOMIIETEHIINH UHAMKATOPa TOCTHKEHUS JTUCIUILINHE, 00eCTIeunBaloIne JOCTIKEHNE
KOMIIETEHIIUU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OITOI1
VK-1 Cnocoben|YK-1.1 OcyiecTBisier MOUCK|3HaeT
OCYIIECTBISTh KPUTHUECKUH |MHPOPMALIMOHHBIX PECYypcoB (B[- TpHUHIMNBI TOWCKAa W  MaTeMaTHYeCKOM
aHaJIn3 poOJEMHBIX|TOM 4ucie B IUPPOBOM cpere),|00paboTKH JaHHBIX,
CUTyalui Ha ocHOBe|cOop ¥ 00pabOTKy MH(POPMALWH |IPUHIIUIBI ~ TEHEPAIlMH  PENpe3eHTaTUBHON
CHUCTEMHOTO MOJIX0/1a,|0 MPOOIEMHON CUTYaIlUN BBIOOPOYHON COBOKYITHOCTH;
BbIpa0aThIBaTh  CTPATETHUIO - TEOpPETUYECKHE OCHOBBI MaTeMaTUYECKON
JIEACTBUI 00pabOTKHM TaHHBIX
ymeer
- OCYILIECTBIISATh FT€HEPAIMIO PENPE3CHTaTUBHON
BBIOOPKHU B COOTBETCTBHH C 33JaHUEM;
- 000CHOBBIBaTh HEOOXOUMBIN 00bEM BEIOOPKHU
JUIS UCCIIETOBAHUS;
- POBOJUTH CTATUCTHUECKYI0 00paboTKy
JTAHHBIX IPOBOANMOTO MCCIEIOBAHUS.
BJIajieeT HABBIKAMH
- MaTeMaTH4YeCKUMH MeToJaMu 00paboTKH
JTAHHBIX
VK-1 Crnocob6en|YK-1.2  IlpoBogutr  OLEHKY|3HAeT
OCYILLECTBIATh KPUTHUECKUH |UHPOPMALlUM O TMPOOJIEMHOM |- TeopeTHYecKHe OCHOBBI TEOPUM TPOBEPKHU
aHaJIn3 NpOOJIEMHBIX [CHTyallM  Ha  COOTBETCTBHE|CTATUCTHYECKHUX THUITOTES;
CUTYyaIui Ha OCHOBe|TpeOOBaHUSM OOBEKTUBHOCTH H|ymeeT
CHUCTEMHOTO M0/IX0/1a,|0CTOBEPHOCTH - GOpPMYIHPOBATH CTATHCTUYECKUE THITOTE3BI;
BbIpabaThIBaTh  CTPATETHUIO - OCYWIECTBIATH  HPOLEAYPY  NPOBEPKHU
NEUCTBUM CTaTUCTUYECKUX TUIIOTE3;

BJ1ajieeT HABBIKAMM
- MpoueaypamMH TPOBEPKH CTATUCTHUYECKHUX
TUIIOTE3




YK-1 Cnocoben|YK-1.3 Ocy1ecTBisieT|3HaeT
OCYIIECTBIISITh KPUTUUECKUHN |JCKOMITIO3UIIMIO  TPOOJIEMHO# |- CIOCOOBI JIEKOMIO3UIIMM CHCTEM (ammapar
aHanu3 MPOOJIEMHBIX [CUTyallMH KaK CHCTEMBbI 3HAKOBBIX JHarpamm H mpoyee);
CUTyaIui Ha OCHOBE - MareMaTH4eCKHe  METOJbI  BBISBICHHS
CUCTEMHOT'0 oJIX0/a, 3aKOHOMEPHOCTEH  (PYHKIIMOHUPOBAHUA U
BBIpA0AThIBaTh  CTPATETHIO Pa3BHUTHUS CHCTEM;
neicTBuit - MaTeMaTU4YeCKHWe MOJENIM OMUCAHUS CUCTEM
Ui WX aHalIM3a W TIPOTHO3HPOBAHUSA
MOBE/ICHUs, CTPATETHYECKOr0 TUIAaHUPOBAHHUS,
ymeet
- BBUBJITH CUCTEMOOOpasyromue (akTophl,
XapaKTepU3yIolINe CTPOCHHWE U IOBEJICHHUE
CUCTEMBI;
BJIaJieeT HABbIKAMH
- cnoco0aMH  BBISBICHUS  COCTaBISIOIIMX
pOoOJIEMHOM CUTYAIIUU U CBSI3EH MEXKIY HUMH C
MCIOJIH30BAHNEM MAaTEMAaTHUECKOTO anrapara:
0aaHCOBBIX MOJIETICH,
MOJICICH CUCTEMHOM JUHAMHUKHU,
pEerpecCUOHHBIX MOJIeTNei
YK-1 Cnoco6en|YK-1.4 BoisiBnseT snemMeHT(bl) U|3HAET
OCYIIECTBIISITH KPUTHUECKUI|CBSI3b(H), CO3JAIONIHME(- OCHOBHBIE MAaTEMAaTHYECKHE MOJCIH IS
aHanu3 POOJIEMHBIX [[IPOOIEMHYIO CUTYAIUIO BBISIBJICHUS DJIEMEHTOB M CBSI3€ B CHCTEMaX,
CUTYyalui Ha OCHOBE CO3JAIOMIMX  TMPOOJIEMHYIO  CHTYallMI0  C
CUCTEMHOTO oJIX07a, UCIOJIb30BaHNEM MaTeMaTHYECKOro anmapara:
BbIpa0aTbIBaTh  CTPATErHIO 0alaHCOBBIX MOJIETIEH,
neicTBuit MoJIeIei CUCTEMHOMN TUHAMHUKH,

PETPECCUOHHBIX MOJICIIEH;

MaTE€MaTUYeCKHEe OCHOBBI HMMHUTALMOHHOTO
MOJIETTUPOBAHMUS;

- OCHOBBI MareMaTH4YECKOr0 MOJEIUPOBAHHUS C
HUCIIOJB30BaHUEM UMHUTAILIMOHHBIX MOI[CJ'ICI\/'I;

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

MMHTALMOHHOIO MOJIETIUPOBAHMS;

BJIa/ieeT HABbIKAMH

- IpUEMaMU UMUTALIMOHHOTO MOJICIINPOBAHNS;
METOAAMH MAaTE€MaTHU4EeCKOro aHaiu3a Uit
MHTEpIPETALMU PE3yJIbTaTOB MMHUTALMOHHOTO
MOJEIIUPOBAHUSA.




VK-1 Cnocoben

VK-1.5 ®opmynupyer 3amauy

3HaeT

OCYIIECTBIISITh KPUTHUECKUH |(11) TUTSE paspelieHusi(- OCHOBHBIE MaTEeMAaTUYECKHUE MOJCTH s
aHanu3 MPOOGJIEMHBIX [TPOOIEMHON CUTYaI[UU OTHCAHUS CUCTEM;
CUTyaIui Ha OCHOBE - OCHOBHBIE = MAaTEMaTUYECKHUE  METO/IbI
CUCTEMHOT'0 oJIX0/1a, ONTUMMU3ALINY;
BbIpa0aTbIBaTh  CTPATErHIO - OCHOBHBIC MATEMATHUECKHUE MOICITU TPHHSITUS
NeUucTBUHI pelIeHut W DKCIEPTHOIO OLICHUBaHUA
CLICHApUEB Pa3BUTHS;
- MaTeMaTU4YeCKUe OCHOBbI HMHUTAIIMOHHOTO
MOJIEJTUPOBAHUS CUCTEM;
ymeer
- ¢dopManu30BBIBaTh YCJIOBHE 3aJaud MU
bopmynupoBaTh eé MaTEMaTUYECKYIO
MIOCTaHOBKY;
- CTPOUTHh UMHUTAIIIOHHYIO MOJICITB;
BJIa/leeT HABbIKAMU
- crocobaMu MaTeMaTU4ecKol (hopMan3anuu
YCIIOBUS PEAMETHOM 3a/1a4H;
- HOJAXOJaMH K BbIOOpY WM IOCTPOECHUIO
MMUTAIIIOHHON MOJIETIN CUCTEMBbI
YVK-1 Crniocoben|YK-1.6 OcyuiecTBisieT|3HaeT
OCYIIECCTBIISATh KPUTHUSCKUN|UACHTHPHUKAIMIO  3amad(u) H|- CIOCOObl HICHTHU(PUKAIMKA MaTEMAaTHYECKOU
aHaju3 poOJIEMHBIX [BBIOOD crtoco0a ux (ee) pelIeHus |3a1auu;
CUTyaluin Ha OCHOBE - crnocoObl BbIOOpa MaTeMaTHYECKOI'0 METO0/a
CUCTEMHOTO oJIX0/1a, pelieHus;
BbIPa0aThIBATh  CTPATETHUIO ymeeT
neicTBuit - OCYIIECTBIISATh uACHTU(DUKAITIIO
MaTeMaTUYeCKON  3ajaud s pEeLICHUs

NPUKIIAJHON 3a1a4H;

- 000CHOBBIBaTH BBIOOpP MaTeMaTUYECKOTO
METO/Ia PEIIECHNUS 7S IPUKJIAHOM 3a/1a4H;
BJIaJleeT HABbIKAMU

- crmocobaMM  pelleHus  MaTeMaTH4ecKoil
3ajauu, GopMaIU3yOLIEH IPUKIaJHYO 3a/1a4y,
C TIOMOIIBIO BBIOPAHHBIX MaTEMAaTHYECKUX
METOZIOB

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl
Jannass gucnuruiiHa (MoAyib) BkimoueHa B brok «ucummnunel, moxynu» b1.0.01 ocHoBHOIA
npodeccuoHalibHONM oOpa3oBarenbHON mporpamMmbl 54.04.01 JluzaliH U OTHOCUTCS K 0Os3aTENHHOM YacTH

yueOHOro IJIaHa.

3HaHME Kypca MaTeMaTHKU B paMKaXx IporpaMMbl OakajgaBpuara

Ne
/o

[Tocnenyromuye TUCIUTIITUHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH




KBATM(UKAIIMOHHON PabOTHI

[TogroroBka K mpoueaype 3aluThl W 3allluTa BBITYCKHOMU

VK-1.1, YK-1.2, VK-1.3, VK-1.4, VK-
1.5, YK-1.6, VK-2.1, YK-2.2, YK-2.3,
VK-2.4, VK-2.5, VK-3.1, YK-3.2, VK-
3.3, VK-3.4, YK-4.1, YK-4.2, VK-4.3,
VK-4.4, VK-5.1, VK-5.2, YK-5.3, VK-
6.1, VK-6.2, YK-6.3, OIIK-1.1, OIIK-
1.2, OIK- 2.1, OIK-2.2, OIIK-2.3,
OINIK-3.1, OIIK-3.2, OIIK-3.3, OIK-
4.1, OIIK- 4.2, OIIK-5.1, OIIK-5.2,
TK-1.1, TIK -1.2, [IK-1.3, TIK-2.1, TIK-
2.2, TIK- 3.1, TIK-3.2, TIK-3.3, TIK-4.1,
TIK- 4.2, TIK-5.1, TIK-5.2, TIK-5.3, TIK-
5.4, TIK(L)-1.1, TK(ID)-1.2, TK(LD)-
1.3

2 |lIpoekTHBIN MEHEIKMEHT

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

4. O0beM aUCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €IMHHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy o0yuyawuiuxcsi ¢ npenojaasarejieM (10 BHAAM Y4eOHBIX
3aHATHIA) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
W3 Hux yacel Ha
Bun y4ueOHo# paboTh Beero [IPAaKTUYECKYIO
Hacos NOATOTOBKY 1
KonTakTHas padora 32 32
Jlexnmonnsie 3auaTus (JIek) 16 0 16
IMpakTrueckue 3ansatus (I1p) 16 0 16
HNHasi kOHTaKTHas1 pa0oTa, B TOM YHCJIe:
KOHCYJIbTAIIUHU 110 KYypCOBOU paboTe (IPOeKTY),
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3aueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHI
(mpoexkta); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHasi paboTa Ha aTTeCTaIHIO B CECCUIO
(KoHCYNBTAIIUA TIepeT DK3aMEHOM H cllada
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast pabora (CP) 72 72
O01as Tpy10eMKOCThH JUCHUIITUHBI (MOTYJIs1)
yacer:| 108 108
3a4YeTHbIE eIMHULIBI: 3 3

5. Conep:kanue QUCHUILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOe IO pasfenaM (TemMaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYIECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH

5.1. TemaTuueckuii MiaaH JUCHUIUIMHBI (MOJTYJIS)

Pa3;[em,1 JAHUCIUITINHBI

Cemectp

KonTakTHas pabota (1o yueOHBIM
3aHATHAM), Yac. Kon
HUHAUKATOP
a
JIEKIIMHU 113 JIP Bcero,
CP JOCTHKCHH
yac. o
13 HUX Ha W3 HUX Ha W3 HUX Ha
MPaKTH- MPaKTH- MIPaKTH- KOMIIETEHI
BCETO YECKYIO BCETO YECKYIO BCECTO YECKYIO 5051
MOJATO0- MHOATO- TOTro-
TOBKY TOBKY TOBKY




1. |1 pa3zaen. Matematuueckue
MOJICIH CUCTEM
VYK-1.1,
OcCHOBHEBIE TTOJI0KEHUS YK-1.2,
11 CHUCTEMHOTO aHaauza. 8 5 12 o5 VK-1.3,
" |IMareMaTu4decKue MOJEITH VK-1.4,
CHUCTEM VK-1.5,
VK-1.6
2. |2 paznen. Metoael
ONTUMM3AINH B YIIPABICHUU
CHCTEMaMU
VYK-1.1,
Mertonasl OINTHMH3AIHNH. VK-1.2,
21 [IpuMepsl moucka ONTUMaIbHBIX 2 2 12 16 YK-1.3,
" |pexxuMoB G YHKIIMOHUPOBAHUS YK-1.4,
CHUCTEM VK-1.5,
VK-1.6
YK-1.1,
NMuTalIMOHHOE MOJICTUPOBAHMS VK-1.2,
IIPOLIECCOB JUISI HOMCKa YK-1.3,
2.2 ONTUMAIBHBIX PEKUMOB PaOOTHI 2 2 16 20 YK-1.4,
CHUCTEMEI VK-1.5,
VK-1.6
3. |3 pasznmen. Matemaruueckue
METOJIbI IPUHATHSI PEIICHUN
YK-1.1,
VK-1.2,
MHOTOKPUTEPUAITBHBIE METOIBI
3.1. lonTuMu3anMu A PUHATHS 2 2 12 16 YK-13,
peneHuin YK-14,
VYK-1.5,
YK-1.6
YK-1.1,
VK-1.2,
39 MareMaTnueckue METOIbI 2 3 10 15 VK-1.3,
" |npuHATHA peleHuH YK-1.4,
VYK-1.5,
YVK-1.6
YK-1.1,
VK-1.2,
33, Nmuranmonnoe MoJIepoBatue 2 10 12 YK-1.3,
JUTSL IPUHSTHUS PEILICHUN VK-1.4,
VYK-1.5,
YK-1.6
4. |4 paznen. Kontpons
VK-1.1,
YK-1.2,
4.1. [3auer 4 zij’i
VK-1.5,
VK-1.6
5.1. Jlexnuu
Ne | HaumenoBanwue pazaena .
. HaumeHnoBaHme 1 KpaTKoe Coep KaHHe JEKIUi
pasn U TEMBI JIEKI[UH




OCHOBHBIE TTOJIOKCHUS
CHCTEMHOI'O aHAJIM3a.
MaremMaTudeckue
MOJICTU CUCTEM

OCHOBHBIE NOJIOKEHUS CHCTEMHOTO aHAJIN3a U TEOPUH NIPUHATHS PELICHUN
OCHOBHBIE MOHATHUSI CUCTEMHOI'O aHAJIN3a

IIpumepsl cucTeM B TEXHUKE U DKOHOMHUKE

MareMatnueckoe MOACIMPOBAHUE IIPU U3YYEHUHN CUCTEM

Bubl MaTeMaTH4YECKUX MOJIEIEH CUCTEM

Hcnonbs3oBanue T€OPUM NPUHATHS PELIEHUN B CHCTEMHOM aHAJIN3e

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICJIH CHCTEM

banancoBbie Mozenu B cucreMHOM aHanu3e. [Ipumenenue OanaHcoBOA
Mojenu JleonTeeBa

HcTopus co3nanus 6aiaHCOBBIX MOJEIIEH.

Tabnuia MexoTpaciieBoro Oaianca u ee CTpyKTypa.

OcHoBHbIe 0aJaHCOBBIE COOTHOIICHHUS.

TexHonornueckas Marpula U €€ NpOAYKTUBHOCTD.

Martpu1iia noJgHbIX 3aTpar.

Mogenp JleonThEBA.

OcHOBHbIE THIIBI 33]1a4, PELIAEMbIX C IOMOIIBI0 MOIeH JIeoHThEBA.
banancoBeie Momenu B cucreMHOM aHanm3e. [IpumeHenune OalaHCOBOU
Moenu JIeoHTheBa Il pelIeHHs MPAKTUYECKUX 3a/1a4.

Wcnionb3oBanue KOMITBIOTCPHBIX TEXHOJIOTUH IIpyu NpUMCHCHHUU B CHCTCMHOM
aHayin3e 0aJaHCOBBIX MOJENeH

OCHOBHBIE ITOJIOKCHUS
CHCTCMHOI'O aHaJIn3a.
MareMaTuueckue
MOJCIN CUCTEM

Mopenu CUCTEMHOM JUHAMHKHI

Hctopust co3panust Mojiesiel CUCTEMHOM TMHAMUKH.

[TpuHIMITBI CO3TaHKUS MOAEJIEN CUCTEMHON TUHAMUKHU

OCHOBHBIE 3JIEMEHTBI MOJICIN CHCTEMHON TUHAMHUKH.

oOpaTHBIE CBSI3U B MOJICIISIX CUCTEMHON JTHHAMHKHI

W3BecTHBIE MOJEIM CUCTEMHOM NMHAMHMKU B Tpyaax doppecrepa: MOAENb
NPEINPUATHS, MOAENb TOPOAA, MOJIENIb PA3BUTHS IUBUIN3ALINY.

Cucremsl auddepeHnnanbHbIX YpaBHEHUs IEPBOTO MOPsIIKa ¢ HAYaIbHBIMU
YCIOBUSIMM KAaK OCHOBAa MAaT€MaTUYECKOrO NPEACTABICHHUS MOJEIIEH
CHCTEMHOH JWHAMUKH.

[Tepexon k muckpeTHOM (hOopMe MOJIEIH.
[Iporno3upoBaHue CLEHApPUEB Pa3BUTHUS
CHUCTEMHON TMHAMUKH.
CranuonapHbie(yCTaHOBUBIIIHECS ) COCTOSTHUS.
JluHeliHbIE W HEJIWHEMHBIE CHUCTEMBI, JIMHEApU3alusi B OKPECTHOCTH
CTallMOHAPHOW TOYKH.

CHCTeMa OCHOBE MOJEIeH

Bo3MmoXHOCTE  HWCCIIEIOBAHUS  MOJEIell  CUCTEMHOM JWMHAMHKH  Ha
YCTOWYUBOCTD.
Hcnonb30BaHME KOMIBIOTEPHBIX TEXHOJIOTMHA Uil  TPOTHO3UPOBAHUSA

CIICHApHUEB PAa3BUTUA CUCTEM HAa OCHOBC MOJgEJIe CUCTEMHOMN TUHAMUKH.

OCHOBHBIE TTOT0KEHHUS
CHUCTEMHOTI'0 aHaJIN3a.
Maremarudeckne
MOJEIIA CUCTEM

IlocTpoeHne perpeccnoHHBIX MOAENEH JUIsl aHalIu3a U MPOTHO3MPOBAHUS B
CHUCTEMHOM aHaJIN3e

ITonstue perpeccun

[TocTpoeHne Moaenu perpecCHOHHON 3aBUCUMOCTH Ha OCHOBE BHIOOPOYHBIX
JAHHBIX

[TapHast 1 MHOX€ECTBEHHAs pErpeCcCUn

OmnpeneneHre OIGHOK MapaMeTpPOB BBHIOOPOUYHOTO YpaBHEHMS JIMHEHHOMN
MTapHOM PErpeccuy ¢ MOMOIIBI METO/1a HAMMEHBIINX KBAJAPaTOB

Onenka KkayecTBa NOCTPOEHHON MOJIENH JIMHEHHOM NTapHOM perpeccuu
OneHka TECHOTBI TMHEWHOH CBS3U

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

TpeboBanust K CTaTUCTUYECKUM
COCTOSITENIBHOCTD, 3()(PEKTUBHOCTE.
Teopema ["aycca-MapkoBa

OLCHKaM: HECMCUICHHOCTD,




[Ipennocslky METOJa HAMMEHBIIUX KBaJPaTOB

Henunelinaa perpeccus. Ilpuem mmHeapu3anuy HEJIMHEWHBIX MOJIEIEH
OIIPECICHHBIX THIIOB JJIS YIIPOILLEHUS PaCYETOB.

O160p (pakTOPOB B MOAEISAX MHOKECTBEHHOMN JIMHEHHOU perpeccuu
IlocTpoeHne perpeccHoHHBIX MOAENEH [UIsl aHalIW3a U IPOTHO3UPOBAHUS B
CUCTEMHOM aHaJIN3e

KoMIIBIOTEpHBIE TEXHOJOTMU JUIsl MOCTPOCHMS M aHaIM3a PErpeCCHOHHBIX
MOJECIIEH.

MeTobl ONTUMHU3ALUH.
IIpumeps! moucka
ONTUMAJIBHBIX PEXKUMOB
(GyHKIMOHUPOBAHUS
cucTeM

MareMaTHueckue MOJEIM  IMOCTPOSHHsI  KpuTepueB 3(P(HEKTHUBHOCTH
(GyHKIMOHMpOBaHUS cucTeM. Mertoabl ontumuzanuu. I[Ipumepsl noucka
ONITUMAIIBHBIX PEKUMOB (DYHKIIMOHHUPOBAHUS CHCTEM.

ITponiecc BbIOOpa KpuTepus 3(Pp(PEKTHBHOCTH B KOHTEKCTE OCHOBHOM IENH
UCCIICIOBAHMSI CUCTEMBI

TpeboBanus k kpuTepuio 3G HEKTUBHOCTH

MaremMaTHueckoe BblpakeHue Kpurepus 3QpPpeKTuBHOCTH

ITocTaHOBKA 1 aHAJIM3 OCHOBHBIX KOMIIOHEHTOB ONTUMHU3ALIMOHHBIX 3a/1a4
[Ipumeps! 3a1a4 TMHEHHOTO M HEIMHENMHOIO MpOrpaMMHUpOBaHUs(MIMEETCS B
BUJY  ONTHMHU3aLMM):3aa4ya 00  ONTUMAJIBHOW  NPOU3BOACTBEHHOH
nmporpamMMe, TPaHCIOPTHAS 33/1a4a, 33/1a4a 0 Ha3HAuUeHHsIX, 3aa4a IPOOHO -
JUHEWHOro MPOrpaMMHpOBAHHUA, 3ajjaya yIpaBleHHs 3amacaMud  IpU
JIeTepPMUHHUPOBAHHOM CIIPOCE.

I'papuueckuii Meron pemieHus 3afad JIMHEHMHOTO NPOrpaMMHpPOBAHUS.
ANTrOpuTM CUMILIEKC-METOAA.
KomnbrotepHas peanu3anus
IPOrpPaMMHUPOBAHUS H

aHaJIN3 TIOJIY4YEHHOIO PELIeHHUS.
Mertoapl pemieHne 3a7a4 HEIMHEHHOTO MPOTPaMMHUPOBAHUS B CHCTEMHOM
aHajmse.

Hcnonp3oBaHne KOMIBIOTEPHBIX TEXHOJOTHHA JJISi  TOMCKA ONTHMAIIBHBIX
PEKUMOB (DYHKIIHOHUPOBAHUS CUCTEM.

pEeUICHUA 3aJa4uu JIMHEHHOT O

NmurtannonHoe
MOJICTTUPOBAHUS
MPOLIECCOB /ISl TOUCKA
ONITHUMAJTLHBIX PEKUMOB
paboThI CUCTEMBI

MaremaTuueckue OCHOBBI UMUTAllMOHHOI'O MOJIEIIMPOBAHUS CUCTEM
CyTh UMHUTALIMOHHOTO MOJICTUPOBAHUSI.

Meroa Monte-Kapio.

Teopus oneHoK.

[IporpamMMHOe obecrieueHue IMUTALIMOHHOTO MOJIETTHPOBAHUS.
ANrOpuTMBI F€HEepaluy CIIy4alHbIX YUCEl.
['enepupoBanne cCily4yalHbIX BEJIMYUH,
pacrnpeneneHus.

HaxoxaeHue ONTUMaNbHBIX YCIOBHM (YHKIIMOHUPOBAHHS CHUCTEMBI C
MOMOIIBIK0 UMHTAIMOHHOT'O MOJIEITMPOBAHMUSL.

Hecranuonapusie pexxumMbl pab0OThl UMUTAIIHOHHOM MOIETTH

AHanu3 BBIXOJHBIX JAHHBIX W CpPAaBHEHHE albTEPHATHBHBIX BapUAHTOB
pe3yJIbTaTOB UMUTALMOHHON MOJEIN

AHaJN3 YyBCTBUTEIbHOCTH HMMUTALIMOHHOW MOJIENIH

Peanuzanuss *MATALIMOHHOTO MOAENUPOBAHUSA C NOMOIIBIO KOMITBIOTEPHBIX
TEXHOJIOTHI

[Ipumepsl pa3pabOTKM HMMHUTALMOHHBIX MOJENeNH [UIsl pelieHHs 3amad
CHUCTEMHOTO aHAJIN3a Y MPUHATUS PEIICHUI

Mopnens omnpeneneHus TOTPEOHOCTEW TOpojJa B KOJIHYECTBE IMOXKAPHBIX
MaIInH
HMuTamuonHoe
MPOLECCOB

HMEIOIUX 3aJaHHBIA  3aKOH

MOZACIIMPOBAHUC  TCXHOJOIMYCCKUX W  TPAHCIIOPTHBIX

MHorokpuTepuaibHbIe
METObl ONTUMU3ALIUN

MHOrokputTepralIbHbIE METOAbI ONITUMHU3ALUY ISl IPUHATHS PEILIEHUI
[TocranoBKa 3a1a4 MHOTOKPUTEPHAITBHON ONITUMHU3AIINH.




JUISL TIPUHATHUS PELLIECHUN

[Ipumepsl 3aga4  CHUCTEMHOTO aHaJW3a,
MHOTOKPUTEPUATILHON ONTUMH3ALUU.

MeTo1bl MHOTOKPUTEPUATIBHOM ONTHUMHU3AIUH.
[IpuMeHeHre MHOTOKPUTEPHAIBHBIX METOJIOB ONTUMH3ALUU JIJISl IPUHSATUS
peuieHnit

Hcnonb3oBaHUEe KOMIBIOTEPHBIX TEXHOJOTUN IJisi peaju3ali METOJ/IOB
MHOTOKPHUTEPHUATBLHON ONTUMH3AIIN

MPUBOAAIIME K  3amayam

Marematnueckue
METO/IbI TPUHATUS
peLeHuit

MaremaTtrueckue METOIbI IPUHATHUS PEILICHUN

OO011ast XxapakTepUCTHUKa MaTEMAaTUYECKUX METO/I0B IPUHSTUS PELICHUI
OKCHepTHBIE METO/Ibl U UX IPUMEHEHHE ITPU IPUHATHY PELLICHUN
MaremaTtnueckoe OOOCHOBAHHE COTJIACOBAHHOCTM MHEHMH 3KCIIEPTOB,
IIPOBEpPKA  CTATUCTUYECKMX  TUIIOTE3 I IPOBEPKU  3HAYMMOCTH
K03 uLIMeHTa paHIrOBOI KOppesauuu

MeTton aHanu3a uepapxuii-o0s1acTh NIPUMEHEHHS B CHCTEMHOM aHaJIM3€ MpU
OPUHATUM ~ pELIeHMH,  OnMcaHue  OOLIero  ajlropuT™a,  OLEHKa
COTJIACOBAHHOCTH IIOCTPOCHHOU HEPAPXUH.

Onenka cueHapueB pa3BUTUSL CUCTEMBI IIPU IPUHATHN PELLIEHUH C TIOMOIIBIO
JIepeBa peLICHUI

KoMIbploTepHble TEXHOJNOTHH Ul pealu3alud MAaTeMaTU4eCKUX METONIOB
IIPUHSATUS PELICHUM.

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue paznena

plgn W TEMBI HpaKTI:I‘leCKI/IX HaumenoBanue u copepkaHre MPakTUIECKUX 3aHATUN
3aHATHHN
Marematuueckre MeTobl 00paOOTKU JaHHBIX, TPOBEPKA CTATUCTHUYECKUX
THIIOTE3
[IpumMeHeHHEe METONOB MAaTEeMaTU4YEeCKOW CTAaTUCTUKU JUisi oOpaboTka
pEe3yNbTAaTOB SKCIIEPUMEHTA U HAOIOICHHIA
OCHOBHBIE TTOJIOKEHUS .
Hcnonb3oBaHne KOMIBIOTEPHBIX TEXHOJIOTUN JIsl 00paOOTKH TaHHBIX.
1 CHCTEMHOTO aHaJTisa. [TocTpoeHue sMIupruyYecKoir PyHKIIUU pacTipeaeeHUs.
MareMaTHu4decKue .
MOTEITH CHCTEM I'paduk smnupuyueckoil pyHKIUU pacripeeeHusl.
Omnpenenenne YUCIOBBIX XapaKTEPUCTUK BHIOOPKU
[IpoBepka CTAaTUCTUYECKUX TUIIOTE3 O 33JITAaHHOM BHUJIE PacTIpe/ICICHUSI.
JlucriepCMOHHBIN aHaAJIM3.
Pemenue npakTuyeckux 3aay.
banancoBas mozens JIeoHThEBa U €€ TPUMEHEHNE B CHCTEMHOM aHaJTN3e
AHanu3 TabIauIsl MEXOTpacIeBOro 0ananca
OcuoBuble nonoxenus ([loctpoenne wmonenu JleoHTheBa Ha OCHOBE  3aJaHHOM  TaOJHUIIBI
1 CHUCTEMHOIO aHaJIn3a. |MEXOTpaciIeBoro Oaganca
Marematudeckue OrnieHKa NPOYKTUBHOCTH TEXHOJOTUYECKON MATPHIIBI
MOJIEJIH CHCTEM PeleHre TUTIOBBIX 33/1a4 CTPATETHYECKOTO MJIAHUPOBAHUS
Hcnonp30BaHWEe KOMIBIOTEPHBIX TEXHOJOTHW TPHU PEIICHWH 3ajad
CHUCTEMHOT'0 aHaJIM3a ¢ IPUMEHEHHEM OallaHCOoBOW Mojie JIeoHTheBa
[TocTpoenune u aHaIM3 MOJIENEH CUCTEMHON JUHAMHUKH
[TocTpoenue u aHanu3 MoAeNied CUCTEMHON TUHAMUKHU
Hcnonp3oBanne Metona OJijiepa MpU peaau3alldd MOJAEIEH CHUCTEMHOH
OCHOBHBIC TIOJIOXKEHHS |TUHAMUKU
1 cucteMHoro anaiu3a. |[louck cTaliMOHAPHBIX COCTOSTHUM
MaremaTUdeCcKHe [locTpoeHue cueHapueB pa3BUTHUSI HCCIAEAYEMBIX CHCTEM C TIOMOIIbIO
MOJIENIH CHCTEM MOJIeNIEH CHCTEMHON TUHAMUKH
[IpumeHeHnue mMojieneil CUCTEMHOW NUHAMHKHU JJIsl pEelIeHUE MPaKTHUYEeCKUX
3alady B CBOEH MPEeaMETHON 00JIACTH HMCIOJb30BAaHUEM KOMITBIOTEPHBIX
TEXHOJIOTHH.
1 OCHOBHBIE MONIOKeHus | IOCTPOECHUE PErPECCHOHHBIX MOJIENIECH JUIsl aHAJIM3a U IPOTHO3MPOBAHUSI




CHUCTEMHOTI0 aHaJIHn3a.
Maremarnueckue
MOJIEJIU CUCTEM

B CUCTEMHOM aHaJIn3e

ITocTpoeHne Moaeny nmapHOW JIMHEWHON PErpeccuu, MpOBEpPKa 3HAYMMOCTU
YPaBHEHHUS U IapaMeTPOB yPaBHEHUS

[IpoBepka ocHoBHBIX npenanocsuiok MHK

Hcnonp30BaHne NOCTPOCHHOM MOZEINN AJIs aHAJIN3A CUCTEMBI.

ITocTpoeHne HEMMHENHBIX MOJENIEH.

Br16op nyureit moaenu.

[Tporno3upoBaHue Ha OCHOBE BHIOPAHHOIN MOJIEIH.

MeToabI OIITUMU3ALINH.
[Ipumepsnl noncka

MaremaTiueckre MOJIENH TOCTPOCHHST KpUTepreB 2(PpPEeKTUBHOCTH CHCTEM.
Meronsl onTuMuzanmu. lIpuMepbl MOHMCKa ONTHMAIBHBIX — PEKHUMOB
(YHKIIMOHUPOBAHUS CHCTEM.

[TocTpoeHre MareMaTH4eCKHUX MOAETEH sl ONPENeNCHHs ONTHMAaTbHBIX

2 | ONTHMALHBIX PEXKUMOB PEXKUMOB PabOTHI CUCTEM
(byHKUHOHMPOBAHUA |} o p30Banme KOMITBIOTEPHBIX TEXHOJIOTHMH [UJIsl MOUCKA ONTUMAaJIbHBIX
CHCTCM PEKUMOB (PYHKIIMOHUPOBAHUS CHCTEM TPU PEIICHUH MPAKTHYCCKHUX 3134
CHUCTEMHOI'0 aHaJIn3a.
[IpuMepbl UMUTALIMIOHHOT'O MOAEIUPOBAHUS
MMuUTAaMOHHOE Peanm3anuss npuMepoB HMMHMTALMOHHOIO MOJEIMPOBAHUS C IIOMOIIBIO
MOJEJIMPOBAHUS POrPaMMHOT0 O0ecTIeueHust
3 | mpormeccos mns moucka |Pemenne NpakTHYEeCKHMX 3a7ad CUCTEMHOIO aHajiu3a C INPUMEHEHHEM
ONTUMAJIbHBIX PEKUMOB |[MMUTAllMOHHBIX  Mojene.  Haxoxxaenue — ONTUMaIBHBIX  YCIIOBUH
paboThI CUCTEMBI (GYHKIMOHUPOBAHUS CUCTEMBI C IIOMOIIBI0 HMUTAIIMOHHOTO MOICTUPOBAHUSL.
MHorokpurepuaibHble METOAbI ONTUMU3ALUY JJI IPUHATHS pPELICHUI
Mmuorokputepuanbubie |lIpakTHYECKOE IPUMEHEHHE METOJ0B MHOTOKPUTEPHAILHBIE ONTUMH3ALUH
4 METO/IbI ONITHMU3AIMH |1 IPUHATHS PELICHUH.
JUISL IPUHATHS pernenuii |Pelienne  3ama4 NPUHATHS PELIEHUH C MOMOIIBIO MHOTOKPUTEPHAILHBIX
METO/I0B ONTUMHU3ALMHU C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUI
MaremaTuyeckue MEeTOIbl IPUHATHS PELLICHUI
Maremarnueckue P .
CHICHHE MPAKTUYECKUX 3a]a4 Ha NPUHATHE PEIICHUH C MCIOJIb30BaHUEM
5 MCTOLBI HIPHHATHA MaTeMaTUYECKUX  METOJOB  IIPUHATUSA  PELIEHWH C  IPUMEHEHHUE
perieHuH KOMIBIOTEPHBIX TEXHOJIOTHIA.
NmuTaninoHHOE MOJIETMPOBAHKE IJI IPUHATHS PEIICHHI
[TpakThdeckass peanu3anus OCOOCHHOCTEW TPHUHITUS  pElICHUN B
JTAHAMUYECKH  CIIO)KHOW Cpede C TPUMEHEHHEM  HMMHUTALMOHHOTO
MOJEIUPOBAHUE
NmurtannonHoe Pemenne npakTryeckux 3aaa4 CUCTEMHOI'O aHAIIN3A:
6 MOJECIUPOBAHUE I |IPUHATHE PEUIEHUH HAa OCHOBE HWMHUTALMOHHOIO  MOJEIMPOBAHUSA
MPUHATHS PELIEHUH  |paclpOCTPaHEHHs] MHHOBALUH:
IPUHATHE PEUIEHUA HAa OCHOBE HWMHUTALMOHHOIO  MOJEIUPOBAHUSA
pacnpoCcTpaHeHUs 3arpsSI3HEHUM;
MPUHATHE PELIEHUA HAa OCHOBE HMMHUTAILMOHHOIO  MOJEIUPOBAHUS

JeMorpaduuecKux MpoIECCOB.

5.3. CamocrosTenbHas paboTa o

OyJarommxcs

No | HaumeHnoBanue pazniena .
CogeprkaHre caMOCTOSATETLHON pabOThI
pa3n| AMCHUIUIMHBI U TEMBI
OCHOBHBIE TOJIOKEHUSI CHCTEMHOT'O aHaJIM3a U TEOPUH MPUHATUS PEIICHUH,
OCHOBHBIE TIOJIOKEHHUST |MaTeMaTHYECKHE METOJBI 00paOOTKM JaHHBIX, MPOBEPKA CTATUCTHYECKUX
1 CHCTEMHOTO aHajIn3a. |THUIIOTE3

Marematuyeckue
MOJEIU CUCTEM

HSyquHe OCHOBHBIX IMOJIOKCHUSA CUCTCMHOI'O aHAJIM3a U TCOPUN NPUHATHUA
peLieHui,

CaMOCTOATCIIbHOC PCIICHUC ITPAKTUICCKUX SaI[aHPIfI,




CBSI3aHHBIE C MAaTEMAaTUYECKMMH METOJaMU 00pabOTKH aHHBIX U MIPOBEPKOI
CTaTUCTUYECKUX TUIIOTE3, UCMOIb30BAHUE KOMIBIOTEPHBIX TEXHOJIOTUHN AJIs
peLICHHS 3aTaHUH.
N3yuenuii npumMeHEHUN
IPYIIIUPOBKH.

KIIaCTCPpHOTO aHaliu3a  JJId MHOFOMepHOfI

OCHOBHBIE ITOJI0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICJIH CHCTEM

banancoBble MOJEIIN B CUCTEMHOM aHAJIA3E

N3ydeHnne npuMeHeHus 0alaHCOBBIX MOJIENEH B CHCTEMHOM aHAJIN3€
CaMocCTOsATENbHOE BBINOIHEHUE MPAKTUYECKUX 3aJaHUil ¢ IPUMEHEHHEM
KOMITBIOTEPHBIX TEXHOJIOTHUH.

N3ydyeHre OCHOBHBIX IPHUHIMIIOB IOCTPOCHHS MOJAEIN PACHIMPSAIOIIEHCS
9KOHOMUKM Henmana

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaIu3a.
MaremaTtudeckne
MOJIENIH CUCTEM

Moeny CUCTEMHOM JUHAMUKHA B CHCTEMHOM aHAJIA3€E

M3yueHune TeopeTUYeCcKOro MaTepraia

CaMOCTOSATEIPHOE BBIMOJIHEHUE TMPAKTHYCCKUX 3aJaHUi ¢ IMPUMCHEHHEM
KOMHBIOTeprIX TCXHOJIOFI/Iﬁ

W3yueHne NpPUMEHEHHS MOJENed CHCTEMHOrO aHajiM3a B Pa3IHYHBIX
00JIacTIX 3HAHUH.

Mojenu CHCTEMHOMN TUHAMUKH [IPH ONMUCAHUK (DU3UIECKHX MPOIECCOB.
Mogenu CHCTEMHON IWHAMHKH B SKOHOMHKE M AeMorpaduu, MoAeib
CamyaibcoHa- XHKca.

BO3MO)KHOCTI/I MAaTCMAaTHYCCKUX ITAKCTOB U OHHaﬁH cpeﬂ JJIA HOCTpOCHI/Iﬂ n
aHaJIM3a MoJieJIeld CUCTEMHOM JUHAMUKH.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaI13a.
MaremaTtudeckne
MOJIENIH CUCTEM

[TocTpoeHne perpecCHOHHBIX MOZENEH Ui aHanu3a M MPOTHO3UPOBAHHS B
CHCTEMHOM aHaJIN3e, IPOrHO3MPOBAaHNE HA OCHOBE BPEMEHHBIX PSIIOB
N3y4yeHne TeopeTHUeCKOro MaTepuaia

CamoCTOSITeNIbHOE BBINIOJIHEHHE TNPAKTUYECKUX 33/JaHHH C HPUMEHEHHEM
KOMITBIOTCPHBIX TEXHOJIOTHI

W3y4yeHne nporHo3upoBaHus Ha OCHOBE BPEMEHHBIX PSJIOB ITyTEM BBIZCICHUS
KOMITOHCHTOB BPECMCHHOT'O pAJa U CUHTE3a MOACIIN YPOBHA BPECMCHHOT'O pAaa
IToctpoenne moaenu Ko66a-/lyrnaca.

MeToabl OITUMU3AIINH.
IIpumepsl moucka
ONTUMAJIBHBIX PEKUMOB

MaremaTHuecKkue MOJAETU MOCTPOCHUs KpUTepueB 3(h(PEeKTUBHOCTH CUCTEM.
Metonel  ontumm3zanuu. [lpumepsl mMouCKa ONTHMalIbHBIX PEXKHMOB
(GYHKIIMOHUPOBAHUS CHCTEM.

N3ydyeHne OCHOBHBIX THIIOB 3ajad ONTHMHU3ALIUK, MCIONb3YEMbIX IS
MOJTyYEeHHs] ONITUMAIIBHBIX PEKUMOB (DYHKIITMOHUPOBAHHSI CUCTEM.

(ynxrHoRMpoBaHHs BrinmosiHeHue 3agaHuid IS [IOJYYECHUS ONTHUMAJIBHBIX  PEKUMOB
chereM (GYHKIIMOHUPOBAHHUS ~ CHUCTEM C  HCIOJb30BAaHHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHH.
NMuTanmoOHHOE MOJIETUPOBAHUE CUCTEM
NmuTamonHoe N3ydeHune TeopeTHYECKuX OCHOB UMHUTALMOHHOTIO MOJIETIMPOBAHUS CUCTEM
MOJETUPOBAHUS BrinosiHeHue 3agaHuil MO0 peanu3aliid UMUTALMOHHOTO MOJIEIUPOBAHUS C

MIPOLIECCOB JIJIsI IOMCKA
ONITHUMAJTLHBIX PEKUMOB
paboThI CUCTEMBI

MOMOIIBI0  MPOTPAMMHOTO  OOeCIeYeHHUs,
yCIOBUH  (DYHKIIMOHMPOBAHUS CHUCTEMBI
MOJIETTUPOBAHUS.

HaxXOXJICHUC  OIITHMAJIbHBIX
C IIOMOIIbKO HMHUTAIITMOHHOI'O

MHorokpurepuaibHble
METObI ONITUMU3ALIUI
JUISL IPUHATHUS PEILICHAN

MHOFOKpI/ITepI/IaJ'H)HI)Ie METOJbI OIITUMU3ALIUN IJI IPUHATHUA peH_IeHI/Iﬁ
I/IsyquHe TEOPETUICCKOTO Marcpuaia 10 IMPUMCHCHHIO
MHOTOKPUTCPUATIBHBIX MCTOJOB OINTUMHU3ALIUHA [IJId IPUHATUA pe].HeHHﬁ,
CaMOCTOSATCIIbHOC BBITIOJIHCHUEC SaﬂaHI/Iﬁ Io IMPUMCHCHUTIO
MHOT'OKPHUTCPUATIbHBIX METOJIOB IPHUHATHUA peI_HCHI/Iﬁ IJI PCIICHUA




IMPAKTUYCCKUX 3aaa4 CHCTEMHOTI'O aHalIn3a C HUCIIOJIBb30BaAHHEM
KOMIIBIOTCPHBIX TEXHOJIOTHH.

MaremaTruuecKkue MEeTOIbl IPUHSTHUS PEIICHUI
N3yuenue TeopeTnueckoro marepualia 1o MPUMEHEHUI0 MaTeMaTHYECKUX

Maremarudeckue o
METO/IOB MPUHSTHS PEUICHUH.
METO/IbI IPUHSATHUS
N CamocrosTenpHast paboTa Mo KOMIIBIOTEPHOMY PEIICHUIO 33729 Ha TIPUHSTHE
eIICHUI .
p perieHuit ¢ WCIIOJIb30BAHUEM MaTEMaTHYECKUX METOJOB TPUHATHS
peLeHui.
NmMutanimoHHOE MOIETUPOBAHUE JJISI IPUHATHSI pEIICHUN
N3ydyeHne TeopeTHUECKOro Marepuaia 00 MCIOJIb30BaHUHA UMHUTAIIMOHHOTO
HNmuranmonnoe

MOJIETTUPOBAHUE [
OPUHSITUS pEIIeHUN

MOJICJIMPOBAHUS JUISl IPUHATHUS PELIECHUI.
CamocrosrenbHas paboTa MO BBHIIOIHEHUIO 3a/1aHUH, CBSI3aHHBIX C PEIICHUE
3aJa4 0 IPUHATHIO PEILIEHUH ¢ IPUMEHEHUEM KOMIIbIOTEPHBIX TEXHOJIOTHI.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

B 00BbeM camocToATenbHOM paboThI 0 TUCIMITIMHE BKIIIOYACTCS CIeayIoIee:

- U3yYEHHUE TEOPETUYECKUX BOIIPOCOB 110 BCEM TeMaM JIUCLUIUIMHBL

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUAM;

- IOJITOTOBKA JIOKJIAI0B M COOOILICHHIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOArOTOBKA K 3a4eTy.

3aJ10roM yCIEIIHOT0 OCBOECHUS ITOM AUCLUILIMHBI ABIISETCS 0053aTENIbHOE MOCEICHUE JIEKIIMOHHBIX U
[IPAKTUYECKUX 3aHATUH, TaK KaK IPOIYCK OJHOro (TeM Oojiee, HECKOIbKUX) 3aHATUH MOXKET OCJI0)KHUTH
OCBOEHUE pa3AesoB Kypca. Ha nmpakTnuuecknx 3aHATUAX MaTepUal, U3J0KEHHBIN HA JIEKIUAX, 3aKpEIUIIETCS IIPU
IIOITOTOBKE JIOKJIAJIOB U COOOILEHUH, IPE3EHTAIN, @ TAK)KE B pPaMKaX BBIIIOJHEHUS MPAKTUUECKUX 3aJaHUM,
peleHusl KeHCOB U TECTOB, peajl3allii IPYNIOBBIX TPEHUHIOB, NMPOOJEMHBIX AUCKYCCUH M ApPYyrux ¢opm,
npeaycMorpeHHsix PIT/I.

[Tpuctynas K M3y4eHUIO TUCLMILIMHBI, HEOOXOIUMO B IIEPBYIO OYepe/lb O3HAKOMUTHCS COAEPKaHUEM
PIIJI, a Take METOAMYECKUMH YKA3aHUSIMHU [0 OPraHH3allUd CaMOCTOSTENbHOM padOThl U MOJATOTOBKH K
IIPAKTUYECKUM 3aHATHUSIM.

[Ipr MOArOTOBKE K NMPAKTHUYECKUM 3aHATHUSM U B paMKaxX CaMOCTOSTEIHHOH PabOTHI MO HM3YUEHUIO
JUCLUIUIMHBI 00y4YaroImuMcsi HE0OX0JUMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HAa JIEKIMOHHOM 3aHATHM MAaTEpHANl U JOIOJIHUTH €ro C y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOM TeMe JINTEPaTyphl;

DU  CAMOCTOSITEJIBHOM  M3Y4YEHMM TEOPETHUYECKOU
pekomenoBanuble B PI1J[ ncrounukuy;

MOJIFOTOBUTHCS K IPOBEPOYHOM paboTe, IPETyCMOTPEHHOIN B KOHTPOJIbHBIX TOUKAX;

IIOATOTOBUTHCS K IPOMEKYTOYHON aTTECTALIUN.

TEMBbI caciaTb KOHCIICKT, HCIIOJIB3YA

7. OueHo4Hble MATepHAJIbI /sl NPOBeJeHHs TeKYylero KOHTPOJIsl YCIeBAeMOCTH U NMPOMEKYTOYHOM
arrecTauvu 00y4armMXCcs N0 JMCUMILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIM ¢ yKa3aHUEM 3TaIloB UX (HOPMUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIINHBI

Kox u HauMeHOBaHUE
Ne KonTponupyembie paziensbl AUCIUITITUHBI . Bup onienouHoro
WHMKATOpPa KOHTPOIUPYEMO
n/m (Momyms) CpencTBa
KOMIICTCHIIMH
1 OcHOBHBIE TTOJIOKEHUS cucTeMHoro ananmsa.| YK-1.1, YK-1.2, VK-1.3, VK- TecT
MareMmaTuuecKue MOASIN CUCTEM 1.4, YK-1.5, YK-1.6
Metoasl ontumusanuu. I[lpumepsl moucka VK-1.1. VK-12. VK-1.3. VK-
2 |OnTHMAJBHBIX PEKAMOB (DYHKIIMOHHPOBAHMUS 1.4, VK-1.5, VK-1.6 TECT
CHUCTEM
NMuTanmmoHHOE MOJICTHPOBAHKS TIPOIECCOB VK-1.1. VK-12. VK-1.3. VK-
3 |ms momcka ONTHMABHBIX PEKAMOB PabOTHI 1.4, VK-1.5, VK-1.6 TECT
CHUCTEMBbI
4 MHuorokpurepuaibibie MeTo bl ontumMu3zanuu| YK-1.1, YK-1.2, YK-1.3, VK- TecT
JUIS IPUHATHS pEIICHUN 1.4, YK-1.5, VK-1.6
5 MaremMaTuuecKkue METOJbI npunstua| YK-1.1, YK-1.2, YK-1.3, VK- TecT
pereHuit 1.4, YK-1.5, YK-1.6
6 HNMuTanuoHHOE MOJIETTUPOBAHHE mrsa| YK-1.1, YK-1.2, YK-1.3, VK- Tect
MIPUHATUS pELICHUIN 1.4, YK-1.5, YK-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. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MAaTepUAJIbl TEKYILIIETO KOHTPOJIS yCIIEBaEMOCTH, HEOOX0AUMBIE
JUIS OLIEHKH 3HAHUW, YMEHUH U HAaBBIKOB U (MJIM) OMBITa IPO(EeCCUOHATBLHON AeATEeIbHOCTH, XapaKTePU3YIOLINX
sTanbl HOpMUPOBAHMS KOMIETEHIUH B ITPOLIECCE OCBOCHUS AUCLUIUINHBI
Jnis mpoBepky cOPMHUPOBAHHOCTH MHIUKATOPa AocTkeHus komnerenimn YK-1.1, YK-1.2, VK-




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

TumnoBbie KOHTPOJIBHBIC 3aTaAHHS

3agaua 1

Haiitn nmanHble a7 3aadd MO CBOEH TMPEAMETHOM O0JacTH, OCYIIECTBUTh MX CHUCTEMATHUYECKYIO
00paboTKy, BEITIOJHUTH MPOTHO3 HA OCHOBE MOCTPOCHHON MaTEMAaTHUECKON MOJIeNN

3amaua 2

CdopmynupoBaTh MaTEeMATHUYECKYIO  3a/Jadyy ONTUMU3AIUU I TOBBIIICHUS 3(PPEKTUBHOCTH
TEXHOJIOTHYECKOTO Tpoliecca B CBOSH MpeAMETHOM obnacTu. PemmTh 3a1ady ONTUMH3AIINH,

CeNaTh BBIBOJBI 00 ONMTHUMAILHOM PeXUME (DYHKIIMOHHUPOBAHUS CHCTEMBI

Tect 1
. COBOKYITHOCTB B3aMIMOCBSI3aHHBIX 3JIEMEHTOB, 00PA3yIOIIUX LEIOCTHOCTb WIIN €IUHCTBO
. MOJIETIb
. OpraHu3aIus
. CUCTeMa
. COCTOSIHUE
. InHamMuueckoe U3MEHEHHE CUCTEMbI BO BPEMEHHU
byHKIMS
. TIporpecc
. TIporiecc
. (hakTop
. HecBogmMOCTB CBOMCTB CHCTEMBI K CyMME CBOWCTB €€ KOMIIOHEHTOB
. BBEHTYaJIbHOCTh
. OMEP/KEHTHOCTD
. DHTPOMHS
. DKCTPATIOJISIIUS
[Tpouiecc HEMPEPHIBHOTO Pa3BUTHS CHCTEM BO BPEMEHU
. IMAJICeKTHKA
. TIporpecc
. IMHAMHKa
. (GDYHKIITMOHUPOBAHHE
5. CnocoOHOCTH CHCTEMBI 3alMCTBOBAaTh HEOOXOAWMBIE pPECypChl M3 BHEIIHEH Cpelsl W
MIPOTUBOACHCTBOBATH TEHICHIINH Pa3pyIICHUS
a. azanTanus
0. HeraTuBHas SHTPOIUS
B. TOMEOCTa3
I. YMEPAKEHTHOCTh
6. lleneHanpaBiieHHBI WTEPAIIMOHHBIN MPOIECC MONYYSHHUS CEPUU CHUCTEMHBIX d(PQEKTOB C IIETHI0
ONTUMHU3AINY TTPUKIIATHON LIETH B paMKax 3a/JIaHHbIX OTpaHUYEHUI
a. cCUCTeMHBIN 3 ekt
0. CTPYKTypHas ONTHMH3AIUS
B. DQHTPOITHS
I. Iporpecc
7. CucremMa MOXET JOCTUTHYTH TpeOyeMOro KOHEYHOTO COCTOSIHUWS, HE 3aBHCAIIETO OT BPEMEHU U
OTIPEENSAEMOr0 UCKIIOYUTENIFHO COOCTBEHHBIMU XapaKTEPUCTHUKAMHU CHUCTEMBI MPHU PA3IMUYHBIX HaYalbHBIX
YCIIOBUSAX M PA3TMIHBIMH ITYTSIMHU
a. SKBU(UHAITBHOCTh
0. SMEpHKEHTHOCTh
B. DQHTPOIIHSA
T. YBOJTIOITUS
8. Merononorusi pemeHust npobsiaeM, OCHOBaHHAas Ha CTPYKTYpU3allMU CHCTEM U KOJHMYECTBEHHOM
CpPaBHCHUH aIbTCPHATHB
a. CUCTEMHBII aHaIH3
0. MOJIeTMPOBaHKE
B. IPOTHO3UPOBAHUE

O AP WOD WHEAD N WD —
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r. Perpocniekuus

9. XapakTepucTrka, oTpakaromias kKauecTBo (3(HEeKTUBHOCTh) CHCTEMBI WJTH IIEJIEBYIO HAIIPABICHHOCTh
mporecca

a. 3JIEMEHT

0. pe3yabTaT

B. IIPOIIECC

T. IOKa3aTeib

MHOecTBO OOBEKTOB BHE JAHHOI'O 3J€MEHTa (CUCTEMBbI), KOTOPbIE OKA3bIBAIOT BIMSHUE HA JIEMEHT
(cuctemy) U caMu HaXOJATCS MOJ] BO3JICHCTBUEM 3TOT0O JIEMEHTa (CUCTEMBbI)

.a. TUIoTe3a

0. mpoOema

B. aJIbTEPHATHUBA

I. Cpena

Kirou

12345678910

BBOBOOaar

Tecr 2

1. CoBOKYIHOCTH CITy4yaifHO OTOOPAHHBIX 0OBEKTOB HA3bIBACTCS:

a) TeHEpaJIbHON COBOKYITHOCTHbIO; 0) BBIOOPOYHON COBOKYIHOCTBIO;B) NPOCTOM COBOKYIHOCTBIO; T)
MTOBTOPHOI COBOKYITHOCTBIO;) OECIIOBTOPHOI COBOKYITHOCTBIO.

2. Bce mbicnuMbie 00BEKTHI HEKOTOPOTO KUCTOYHUKA HAOIIOIEHUN

HA3bIBAIOTCS:

a) TeHEepaJbHOW COBOKYITHOCTBIO; O) CIIY4ailHBIM KOJIJICKTHBOM;B) COBOKYITHOCTBIO OOBEKTOB; T)
MHOKECTBOM OOBEKTOB.

3. Eciu kaxaplii 00bEKT reHepaibHOW COBOKYIHOCTH MMEET OJIMHAKOBYIO BEPOATHOCTH IMOINACTh B
BBIOOPKY, TO BHIOOpPKA Ha3bIBACTCS:

a) MPOCTOHi; 0) MOBTOPHOM; B) OECIIOBTOPHOIA;T) peNpe3eHTaTUBHOM; ) TeHEPaIbHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YMCJIO BBIOPAHHBIX CIIYy4allHBIM 00pa3oM »3JEMEHTOB;0) OrpaHMYEHHOE YHCIO
3JIEMEHTOB, BHIOPAHHBIX HECIy4aifHO;B) 0OJIbIlAsi COBOKYITHOCTh 3JIEMEHTOB, /I KOTOPOIl OLIEHUBAIOTCS

XapaKTePUCTHUKHU.

5. Uucno o0BbEKTOB, BBIOPAHHBIX U3 FeHEPAIbHON COBOKYITHOCTH, HAa3bIBAIOTCS:

a) o0beM BbIOOpKH; 0) HAOOPOM 3HAYEHUH; B) COBOKYITHOCTHIO HAOIIOACHUIA; T') UCXOIHBIMU JaHHBIMH.

6. BpiOopka, mpu KOTOpoil OTOOpaHHBI OOBEKT BO3BpAIAETCS B TE€HEPAIBbHYIO COBOKYITHOCTB,
Ha3bIBACTCS:

a) MpOCTOii; 0) MOBTOPHOIA; B) OECIIOBTOPHOIA; I') pelpe3eHTaTUBHOM; /1) TeHepalbHOM.

7. B samuke comepxkutcs 100 kpacubix, 300 3enensix, 200 cunux u 200 Genbix mapos. U3 smuka
Hayaauy u3BnekatoT 150 mapoB. O6beM BEIOOPKU COCTABIISET ... IAPOB.

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

8. B smuke comepxkutcs 150 kpacHbix, 250 3enensix, 150 cuaux u 250 Oenbix mapoB. M3 smmka
Haynauy u3BnekaroT 150 mapoB. O0beM reHepanbHONH COBOKYITHOCTH COCTABIISIET ... IIAPOB.

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

9. Kak Ha3bIBaeTCs YNCIEHHOE 3HAaYCHUE TPU3HAKA!

a) 00beMOM BBIOOPKH; 0) reHepallbHOM COBOKYITHOCTBIO; B) BApUAHTOM; T') CPETHUM 3HAUYCHHEM

. 10. KonnuectBo Habm01eHUH, IOMABIINX B 3aJaHHBIA HHTEPBaJl UHTEPBAJIbHOM TaOIUIIbI, HA3bIBACTCS:

a) 4aCTOTOM; 0) 4aCTOCTHIO; B) OTHOCUTEIBHON YaCTOTOM; T) HAKOTJIEHHOM YaCTOTOM.

Kirou

12345678 910

OBr a a a rB a

OCTaJIbHBIE TECTHI HA CaliTe TUCIIUILIMHEI



7.3. Cucrema OLEHMBAHUS PE3YyJIbTATOB OOYYEHHUS IO AUCHUIUIMHE (MOIYIIO) MPU HPOBEIECHUH TEKYILETO

KOHTPOJISI YCIIEBAEMOCTH

OLIEHKA «OTIAYHO)
(3auTeHO)

3HaHMSL:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLIUIUINHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOJSIINM 3a IPEAEIIbI
yueOHOM MPOrpaMMBl;

- TOYHOE HUCII0JIb30BaHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMATUYECKHU IPaMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JIUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHIEIIUAX U HAMPABICHUSX JUCUUILINHBI
Y /1aBaTh UM KPUTHUYECKYIO OLIEHKY, NCII0JIb3YSl HAyUHbIE JOCTHKEHMSI IPYTHX
JUCLHUTIIINH

HaBBIKU:

- BBICOKHI YpOBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BIIaJIC€T HAaBBIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIaTh CIOKHBIE MPOOIEMbI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSIET TEOPETUUECKIE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBIMOTHEHUS
3aaHU;

- IpPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOM TUCIUTUIMHEI, YMCHHE €T0

3¢ (HeKTUBHO UCIIONB30BATh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpUYECKasi CaMOCTOsITeNIbHAsA paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YU4aCTBYET B
IPYIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUM

OneHka «xopoio»
(3auTeHO)

3HaHMSL:

- IOCTaTOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHMS 110 TUCLUIIIMHE;

- YCBOEHHE OCHOBHOW M JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHIOBAHHON
paboueil mporpaMmoit o AUCHUIITUHE (MOIYITIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABICHUAX
JUCIUIUIMHBL U JJaBaThb UM KPUTUYECKYIO OIICHKY;

- ACIIOJIB3YET HAYYHYIO TEPMHUHOJIOTHIO, JINHIBUCTUYECKH U JIOTHYECKH ITPaBUIIBHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 000OCHOBAHHBIE BHIBOJIBI;

- BJIaJICET MUHCTPYMEHTAPUEM 10 JUCLIUIUIMHE, YMEHUE €T0 UCIIOJIb30BATh B
MIOCTAHOBKE U PELICHUH HAy4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTOsITeNbHAsl paboTa Ha MPAKTUYECKUX 3aHATUSAX, YUaCTUE B TPYNIIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KYJIbTYphl UCIIOJIHEHUS 3a/1aHUI;

- CpelHUi ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- 0e3 3aTpyJHEHHI BBIOMpPAET CTAHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;
- 000CHOBBIBAET XO/J1 PEIICHUs 3a1a4 0e3 3aTpyIHEeHHUH




Ornenka 3HaHUA:

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

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIIUCTUICCKOC U JIOTUYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BIIaJICET UHCTPYMEHTapueM y4eOHON NUCHHUIUINHBI, YMEHUE €r0 UCI0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

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

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJIETBOPUTEILHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBETA (BBIIOJHEHUS TUCbMEHHON pabOThI);
- 3HAHHE OT/ENBHBIX HCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JCLIUTUIAHE;
YMEHHUSL:

- HE YMEEeT UCTIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HAaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NEeSITeIbHOCTH, XapaKTepU3YOLMX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLEcce OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIs1 TPOBEICHUS POMEKYTOUHOM aTTECTAIIMK O0yUYaOIIUXCS

O npruMeHeHun MaTeMaTHYeCKUX METO/IOB I PELEHUS 3a7ja4 CUCTEMHOIO aHAJIN3a

[locTpoenne u wucnonb3oBaHHE OalaHCOBBIX MOJENIEH JJsl ONUCAHUS B3aMMOCBSI3€H B CIIOKHBIX
cUCTEMAxX

Monenu cucTeMHOM TUHAMUKHU U UX IPUMEHEHUe

[TpubnmxeHHbIe METOIbI petiieHus qud depeHInaTbHBIX YPAaBHEHUH U UX PUMEHEHHE JJIS peaTn3aliu
MoJIeNIed CHCTEMHON JHHAMHUKH

IlocTpoenne Mozeneil CHCTEMHOM TMHAMUKH, IPUMEPBI PELIEHUS C UX MIOMOILBIO IPUKJIAJIHbIX 331a4

HMMuTanmoHHble METOBI 1711 MOJICIIMPOBAHUS MIOBEJCHHS CUCTEM

Bubl *MHUTalMOHHOTO MOJIETUPOBAHUS

MatemaTuyeckrie OCHOBbI IMUTAllMOHHOT'O MOJIETTMPOBAHUS

OO6paboTka pe3ynbTaTOB S3MIIMPUYECKHX MCCIEOBAHUN C TOMOIIBIO METOJ0B MaTeMaTH4YeCKOMN
CTATUCTUKH U

TEOPUU BEPOSATHOCTEN

MatemaTruueckrue 0CHOBbI (POPMHUPOBAHUS BEIOOPOUYHOIN COBOKYITHOCTH.

I'enepanys ciry4aiiHbIX YHUCEIL.

Meton MonTe-Kapio ju1st mpuGInKeHHOTO BHIYUCICHHS] HHTETPAJIoB, PEIIEHUsI CUCTEM U




YpaBHEHUM.

YuciioBble XapaKTEePUCTUKU BEIOOPOYHON COBOKYITHOCTH.

TpeOGoBaHMsI K OLIEHKaM B MATEMATHYECKOM CTaTUCTHUKE.

[IpoBepka CTaTUCTUYECKUX TUIIOTE3 O BUJZIE PACHpEeAesICHUs CIy4ailHON BEIWYMHBI B T€HEPATbHOU
COBOKYITHOCTH.

Hcnonb30BaHNEe MHCTPYMEHTANBHBIX MPOTPAaMMHBIX CPEICTB Ul PELICHUS 3aJad MaTeMaTUYeCKOH
CTaTUCTUKH.

BrIsiBieHHE CTATUCTUUECKUX 3aBUCUMOCTEN MKy MPU3HAKOM U (haKTOpaMHu.

ITocTpoeHne MOJEIIH pErpeccum.

OneHKa KayecTBa ypaBHEHUS PErPECCUU, IIPOBEPKA 3HAUMMOCTH YPaBHEHHUS.

IIpoBepka mnpeanocsuiok MHK s Mopenu napHOW JIMHEMHOW perpeccuu Uil ONpeIeieHUs
aJICKBAaTHOCTHU

MOJICIIN.

[TpumeHeHre HEMMHEWHON OAHO(AKTOPHOM perpeccuu Aisi IPUOIMKEHHOTO MUCAHUS YMIHUPUYECKUX

3aBUCUMOCTEHN B CTPOUTEIILCTBE

[Toctpoenue Monenyt MHOro(hakTOPHON perpeccuu AJis aHAJIM3a U IPOTrHO3UPOBAHMS IOBECHUS

NpU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

Pemenue 3anaun o BIusiHUM (DAKTOPOB HA PE3YyJIbTAT C MOMOIIBIO PETPECCUOHHON MOJICIH.

Hcnonp30BaHne MHCTPYMEHTAIbHBIX IPOrPaMMHBIX CPEACTB JJIs PELICHMs 3aa4 MaTeMaTH4YecKOU
CTaTUCTUKH

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

[locTpoeHrne MareMaTHMYeCKUX MOJENeH ISl pelIeHUs MPUKIAIHBIX ONTUMHU3AILMOHHBIX 33134 B
CHUCTEMHOM aHaJIN3e

3aa4y JUHEHHOrO IPOrPaMMUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuii MeTop perieHus 3a1a4 JMHEHHOTO IPOrpaMMUPOBAHHUSL.

AHanu3 rpau4ecKoro peleH s Ha YyBCTBUTEIbHOCTb.

Cummekc-MeTo/| peleHus 3a1a4 JIMHEHHOr0 IPOorpaMMHUPOBaHMUSL.

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IPOTPAMMHBIX CPEACTB U1 PELICHHWs 3aJad JIMHEHHOIO
MIPOrpaMMHUPOBAHUS.

TpancnoprHas 3a1a4a ¥ 3aJja4a O Ha3HAYCHUAX B CTPOUTEIILCTBE.

3aa4i MHOTOKpUTEPUATIbHONW ONTUMHU3ALNH

MareMaTnyeckue METOAbI MONACPKKY IPUHATHS pELICHUN

7.4.2. IlpakTrueckue 3aJjaHus 1715 IPOBEACHUSI IPOMEXYTOUHOM aTTecTalluy 00y4YaroLuXCsl
[TocTpoenue 6anancoBoit Mojienu JIeoHThEBa, TPOrHO3UPOBAHKE C IIOMOLIBIO TOCTPOEHHON MOJIENTH
AHajau3 W MPOTHO3 COCTOSHUSI CUCTEMBI C IOMOIIBIO MOJEIN CUCTEMHOW IUHAMHUKH, IPOTHO3
9KOJIOTMUECKOM CUTyalluH
MaremaTtnueckast 00pabOTKa JaHHBIX, IOCTPOSCHUE MOJIENIN PEIrPECCUH, AHATU3 IOCTPOSHHON MOJENIN
AHanu3 ¥ NPOTHO3UPOBAHUE COCTOSIHYSI CHCTEMBI HA OCHOBE BPEMEHHBIX PSI0B
HMmutanmoHHOE MOJEINPOBaHUE (PU3MYECKOTO HIIM TEXHOIOTMYECKOr 0 IpoLecca
Pemrenue 3a1aun ONTUMU3AINH JUIs1 TOBBILIEHUS 3()()EKTUBHOCTH TEXHOJIOTUYECKOI0 Mpoliecca
3anava NpUHATHS PELIeHUH Il pelIeHus MpoOieMbl B TPOPEeCcCCUOHANBHOMN AeSITeIbHOCTH
MHorokpuTepraibHasi ONTUMHU3ALUS JUTSl IPUHATHUS PEIIeHUs B PO(eCcCHOHAIBHON AeITeIbHOCTH

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThI (poeKTa) (MIPU HATUYNHN)
KypcoBas pabota (poekT) He IpeaycCMOTpeHa Y4eOHBIM TIaHOM.



7.5. Meroandeckue MaTepuaibl, ONPEAESIONne MPOLeAyphl OLICHUBAHUS 3HAHUM, YMEHUN, HABBIKOB U (MJIM)
OIbITa IPO(PECCUOHATBHON IEATEIBHOCTH, XapaKTepU3YIOIUe dTanbl (POPMUPOBAHUS KOMIIETCHIIUN

IIpouenypa mpoBeneHUs NPOMEXKYTOUHOM aTTECTAllMM W TEKYLIEr0 KOHTPOJs YCIEBAEMOCTH
perIaMeHTHpPYyeTCs JOKAJIbHBIM HOPMATUBHBIM AKTOM, OINPEAEISIOUIUM MOPSII0K OPraHU3alui U IIPOBEICHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTallui 00yYarOIUXCS.

[Tponienypa oueHnuBaHUs (HOPMUPOBAHHMS KOMIIETCHIMHA TPU MPOBEACHUU TEKYIIETO KOHTPOJISA
npuBeAcHa B 1. 7.2.

TunoBble KOHTPOJIBHBIE 3a/1aHUS WM HHBIE MaTEPHUAJIbl TEKYIIETO0 KOHTPOJIS IPUBEAEHBI B 1. 7.3.

Onucanue mnokaszaTeslied M KPUTEPHEB OLICHMBAHUS KOMIICTEHLMH Ha pa3IM4YHBIX JTanax Mx
(bopMHUpOBaHHUS, ONTUCAHUE IIIKAJ OLCHUBAHUS

OrneHka «3a4TeHO»

CHCTEMaTH3UPOBAHHbIE, TTyOOKHE U TOJIHbIE 3HAHUS 10 BCEM pasjeiaM JUCHUIUIMHBL, a TaKKe I10
OCHOBHBIM BOIIPOCAM, BBIXOSIIUM

3a mpeJesnsl yueOHOM MporpamMmel;

TOYHOE HCIIOJIIb30BAaHUE HAyYHOH TEPMHHOJIIOIUH, CHCTEMATUYECKM TIPAaMOTHOE U JIOTUYECKU
IIPaBWJIbHOE U3JI0KEHHE OTBETA HA BOIPOCHI;

0e3ynpeyHoe BIaJeHUE HWHCTPYMEHTapHeM Y4YeOHOW JUCLMIUIMHBI, yMEHHE ero 3(PQeKTUBHO
HCII0JIb30BaTh B IOCTAHOBKE HAyYHBIX

U NMPAaKTUYECKUX 3a/]a4;

BBIPQKEHHAsI CIOCOOHOCTh CaMOCTOATENBHO W TBOPUYECKH pemaTh CIOXKHBIE TPOOIEMBI U
HEeCTaHJapTHbIE CUTYaLUH;

MOJTHOE ¥ TITyOOKO€ YCBOGHHE OCHOBHOMW U JIOTIOJHUTEIBHOM JTUTEPATyphl, PEKOMEHIOBAaHHOM padoueit
MPOTrpaMMoit

10 TUCUUIUINHE;

YMEHUE OpPUEHTHUPOBATHCS B TEOPHSX, KOHIENUUAX M HANpaBJIEHUSX TUCLMIUIMHBI U JaBaTh UM
KPUTHUYECKYIO OIICHKY,

UCIOJIb3Ysl HAYYHbIE JOCTHXKEHUS IPYTUX JUCLMILINH;

TBOpYECKash CaMOCTOSITENIbHAsE pabdoTa Ha MPAaKTHYECKHX/CEMHHAPCKHUX/Ta00pPaTOPHBIX 3aHATHUSX,
aKTHUBHOE Y4acTHE B

IPYIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUI;

BBICOKUI YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabodel mporpaMme KOMIETEHIIUH.

OrneHka «He 3a4TEeHO»

(bparMeHTapHble 3HaHUS 110 TUCIUILIINHE;

OTKa3 OT OTBETa (BBINOJIHEHUSI TMCbMEHHOUN paboThl);

3HAaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BAaHHBIX paboyeil mporpaMmoii Mo TUCIUIIINHE;

HEYMEHHE UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIM4Ke TpyObIX OMUOO0K;

HU3KNH YPOBEHb KYJIbTYpPbI UCITOJIHEHUS 3aJaHUM;

HU3KUI ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyel mporpaMMe KOMIIETEHIIHH.

[IIxana oueHnBaHUsA

KonnyecTBo mpaBUIbHBIX

oTBeTOoB, % O1enka

10 55 «HE 3a4TCHO»

otT 55 no 100 «3aureHo»

7.6. Kpurepuu onieHuBaHus c(OPMUPOBAHHOCTH KOMIIETEHIIMN TIPU MPOBEICHUH IPOMEKYTOUHON aTTeCTalluu

YpoBeHb OCBOCHHMS M OIICHKA

Kprrepun OueHka OueHka
«HEYJIOBJICTBOPHUTEIb | «yAOBIECTBOPUTENBH | OLEHKa «XOpOLIO)» O1leHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS
KOMIIETCHIIUHT
«HENOCTATOYHBII.
KomMnerenuuu ne
c(hOpMHUPOBAHBI.
3HaHMsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMIIETCHITNH
«IOPOTOBBIIN».
Komnerenmumn

c(hopMUpPOBaHBI.
CdhopmupoBaHsl
0a30BbI€ CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMITETEHITHH
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHus OOIUPHEIE,
CUCTEMHBbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHIIMHI
«BBICOKH.
KoMnerenmun
c(hopMUPOBAHBHI.
3HaHus
apryMEHTHPOBAHHBIC,

chOopMHUPOBAHBI 3HAaHUW. Y MeHUd HOCST BCECTOPOHHHE. Y MEHHUS
dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCST XapakTep, K PEUICHUIO KaK
PENPOYKTUBHBIN MIPUMEHSIOTCS K TUIOBBIX, TaK U
Xapaxrep. PELIEHUIO TUITOBBIX HECTaHJapPTHBIX
JeMoHcTpUpyeTcs 3aJlaHUU. TBOPUYECKHUX 3aIaHUMU.
HU3KWH YPOBEHb JeMmoHcTpupyeTcs JlemoHCTpUpYyeTCs
CaMOCTOATEIIBHOCTU JIOCTAaTOYHBIN BBICOKUI YPOBEHb
MIPAKTUYECKOTO YPOBEHb CaMOCTOATEJIbHOCTH,
HaBbIKA. CaMOCTOSITEJIbHOCTH | BBICOKAsI aJallTUBHOCTD
YCTOMUYHBOIO MIPaKTUYECKOr0 HAaBbIKA
IPAKTUYECKOIO
HaBbIKA.
OO6yuarommuiics OO6yuarommiics Obyuarommiics Obyuarommiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0oKkue,
po0Oesibl B 3HAHUSX TEOPETUYECKOIO [IOHMMAaHUE BCECTOPOHHUE U
yueOHOro MaTepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBAaHHBIE
-JI0IyCKAIOTCSI -HETIOJIHBIE OTBETHl | KOHTPOJIMPYEMOIO | 3HAHUS IPOrPAMMHOTO
MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0Bema Marepuana;
OIMOKH IIPY OTBETE | BOMPOCHI, OLIMOKU B IIPOrpPaMMHOT0 -[10JTHO€ TIOHUMaHue
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuana; CYILIHOCTHU U
ouiera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HAHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUE IIOHUMaHHe TEOPETUYECKOTO paccMaTpUBaEMBIX
OCHOBHBIX IOHATUN U CYILIIHOCTHU MaTepuaia MIPOLIECCOB U ABJICHUH,
KaTeropuii; M3JIaraeMbIX -CII0COOHOCTH TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTHUM, B
CYILIIHOCTHU -HEYBEPECHHBIE U OOBSICHATB CBSI3b | PaMKax 00CYKJaeMbIX
3HaHHA JIOTIOJIHUTEIPHBIX | HETOYHBIE OTBETHI HA | MPAKTUKH U TEOPHH, 3a/1aHU;
BOIIPOCOB B paMKax | JIONOJHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHuil ousera. BOIIPOCHI. MIPOTUBOpPEYHS, yCTaHaBIMBATh U
poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIIUU MPAKTUKU U TEOPHUH,
pa3BUTHS; -JIOTUYECKHU
-TpaBUJIbHBIE U oclieZIoBaTeIbHbIE,
KOHKpPETHbIE, 0e3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOIINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJlaHUs
BOIIPOCHI. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI DK3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPaBUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaroruiics 3ajaHue ounera ¢ 3ajaHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAJ | CYLIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSAMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Honyckatorcs [Tokazan xopomre | ydyeOHOro maTepuaia.
[IpaxkTrueckue OLIMOKH B yMeHus B paMKax | Pemraer npeioxxeHHbIe
3a/laHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aJaHUs
BBITIOJTHCHBI U PEIICHUH y4eOHOT0 0e3 ommboK
YMCHHA OOyuaromuiicst He MPAKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHHM. [Ipennoxennbie JOTIOJIHUTEIIbHBIE
owera npu [Ipu orBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JOTIOJIHUTEIbHBIE | 3aJaHus PELICHBI C
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HEOOIBIINMH
MIPEnoIaBaTeis. JOIYLIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIIUHCTBO
JOTIOJTHUTEIBHBIX
BOIIPOCOB.
He moxer BpIOpath HcnerTeiBaeT bes 3arpynHeHnit [Ipumensier
METOAUKY 3aTpyAHCHUS 110 BBIOMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHEHUS 33/1aHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUISL BBIOOpa METOAMKHU
Jomyckaet rpyobie BBITIOJIHCHHS METOJUKY BBITIOJIHCHHUS 3aJJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHUS He nomyckaet ommu6ox
BBITIOJTHCHUH 33/1aHuH, | Jlomyckaer omuOKu 3aJaHuN. MIPY BBITIOJIHEHUN
HapylIaloIIKe JOTHKY | TpH BbioNHEeHUU | Jlomyckaer omuOKku 3a/1aHUi.
pelieHus 3aay. 3a/IaHH, HAPYIICHUsI| TIPU BHITTOJIHEHUH CamocTosiTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKU PELIECHUS 3a/laHui, He aHAJIU3UPYET
BBIBOJIBI. 3a/1ad4. HapyIIarIme pe3yabTaThI
BIIQJICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY PEIICHUS] | BBINOJHEHUS 3aaHHil.
HaBbIKAMU AITOPUTM 3aTPYAHECHHUS C 3a/1a4 I'pamoTHO
BBITIOJTHEHUS 3a/1aHui. | (hopmynupoBanueM | JlemaeT KOppekTHbIe | OOOCHOBBIBAET X0
KOPPEKTHBIX BBIBO/IBI 110 perieHus 3aiay.
BBIBOJIOB. pe3ynbTaTam
HcneiTeiBaeT peLLIEHUs 3a1a4uu.
3arpynHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUHU pereHus 3auay 6e3
anropuTMa 3aTpyAHEHUH.
BBITIOJIHCHHS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS C(OPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPETICHHBIX 32
JTUCITUTUTMHOM, W TIPEJICTABIIIeT COOOM cpeHee apu(METHIECKOE OT BBICTABICHHBIX OICHOK IO OTACIHHBIM
pe3ynbTaTaM o0y4deHus (3HAHUsI, YMEHUs, BIAJICHUE HABBIKAMHU).

OrieHKa «OTINIHOY/ «3aUTEHOY BBICTABJISACTCS, €CIIH CpeIHEe apu(PMETHISCKOS HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIII0Y/«3a4TEHOY» BBICTABIISACTCS, €CITU CpeHee apuPMETHIeCKOe HaXOAUTCS B HHTEPBAJIC
ot 3,5 1o 4,4.

OreHka «yJIOBICTBOPUTEILHOY/ «3aUTCHO» BBICTABIIICTCS, €CITM CpellHee apu(MEeTHICCKOe HaXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OreHKa «HEYIOBICTBOPUTEIIBHO»/ «HE 3a4TCHO» BBICTABIISCTCS, €CIH CpefaHee apu(METHIECKOe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHUYECKOE o0ecneuyeHue JUCIUIIMHBI (MOTYJIs1)
8.1. [lepeueHh OCHOBHOM U IOMOJIHUTEILHOMN JIUTEPATYPHI, HEOOXOIUMOM /711 OCBOSHUS AUCITUTUTHHBI (MOTYJIS)

. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3AAHUS, U31aTEILCTBO, IOl U3aHUs y4eOHOU U
n/n y4eOHO-METOIUUECKOM JTUTEPATYPHI 35?{22?52322?%?513
OcHoBHas JuTEparypa
Kopo6ogsa 1. JI., Apremos I'. B., [lpunstue pemienuii B cucteMax, OCHOBaHHBIX http://www.iprbooksh

1 |ma 3Hammsax, TamboB: TaMOOBCKMII TrOCyIapCTBEHHBIH  TEXHHYECKHUI OF') ru/6 4i66 html
yuusepcutet, 9bC ACB, 2012 ' '

9 I'au6osa T. B., CucreMHBII aHamu3 B TeXHUKE M TexHoiorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuii rocynapctBeHHblil yausepeuret, O96C ACB, 2016 op.ru/69943.html
Jusisutnunosa A. P., Kopaounckas U. b., Obmast Teopust cucteM U CUCTEMHBIN http:/Avww.iprbooksh

3 |ananwms, Cawmapa: [ToBomxKCKMI roCyJ1apCTBEHHBIN YHUBEPCUTET OF') fu /753;9 4 html
TeJIEKOMMYHUKaIMK ¥ uHGopMmaTuku, 2017 ' '

4 [MusiBckuit C. A., Ipunsatue pemenuit, Camapa: Camapckuii rocyaapcrsensbiii| http://www.iprbooksh
aApXUTEKTypHO-CTpOouTeNbHBIN yHUBepcuteT, I6C ACB, 2015 op.ru/49894.html

5 XKypasnesa T. 0., Tlpaktukym mno agucumuindHe «Mmutanunonnoe| http://www.iprbooksh
MmoenupoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html
Axmamue @. I'., I'mnbpdano P. M., Maremarnyeckoe MOIEIHPOBAHUE U http:/Avww.iprbooksh

6 |meromsl ontumusanuu, Kasans: Ka3aHckuii rocy1apcTBEHHbIH apXUTEKTYPHO - Ob fu /733;09 html
crpoutenbHbl yHUBepcutTeT, ObC ACB, 2017 ' '
Canmuna H. 0., HWwmuraumonnoe wopenupoBanue, Tomck: Tomckuii http://www.iprbooksh

7 |rocymapCTBEHHBINH YHUBEPCUTET CUCTEM YIIPABJICHUS U PATHOICKTPOHUKH, DITh Ob fu /70612 html
Kontent, 2015 ' '
®omun B. TI'., WmuraunonHoe MoxenupoBanue, CaparoB: CapaToBckuii http://www.iprbooksh

8 |rocymapcTBeHHBINH TeXxHHUYECKHi yHuBepcuteT uMeHu HO.A. Tarapuna, DBC OF') ru/76 483 html
ACB, 2015 ' '
CexueroBa H. H., TyukoBa A. C., CuctemMHbIll aHAJIN3 U NPUHATHE PELICHUH, http://www.iprbooksh

9 |Camapa: TTOBOMIKCKHIT TOCYIAPCTBEHHBI YHHBEPCUTET TEICKOMMYHUKAIUN H OF.) /75 407 html
nadopmaTuku, 2017 ' '
Yepusieea C. H., Jlenucenxko B. B., Kopo6osa JI. A., NmuranuonHoe http://www.iprbooksh

10 |momenupoBanme cucrem, Boponex: BoOpOHEKCKHH  TOCYIapCTBEHHBIN OF.) y /50630 html
YHHBEPCHUTET MHKCHEPHBIX TexHoaorui, 2016 ' '

JlonoIHUTeIbHAS JTUTEPaTypa

1 Haunensia T. 5., Teopust cucteM u cucTeMHblii ananu3, Mocksa: EBpasuiickuii| http://www.iprbooksh
OTKPBITHIA UHCTUTYT, 2011 0p.ru/10867.html

5 Pemmvun b. W., VIMutanuoHHOe MOJAEIMPOBAaHHE M CHUCTEMbI yrpasieHus,| http://www.iprbooksh
Mocksa: Uudpa-NUmkenepus, 2016 op.ru/51719.html
HussutauaoBa A. P., MccnenmoBanue omepandidi ¥ METOJbI ONTUMHU3AIINH, http:/Avww.iprbooksh

3 |Camapa: TToBOKCKHIT TOCYIAPCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHHUKAIMN 1 0I.3 fu /75?;77 html
nadopmaTtuku, 2017 ' '

4 bamaranckuit U. A., IlpuxmagHoii cucremHblii aHanu3, HosocuOupck:| http://www.iprbooksh
HoBocuOupckuii rocyjapcTBEHHBIH TeXxHU4Yecknid yHuBepcuter, 2013 0p.ru/45429.html
Kazanckas O. B., IOu C. I'., Anscosa O. K., Moxaenn 1 MeToAbI ONITUMU3AINH. http://www.iprbooksh

5 |IIpaktukym, HoBocubupck: HOBOCHOMPCKHIA TOCYIapCTBEHHBINH TEXHHYCSCKHUI OF.) fu/ 453;97 html
yausepcutet, 2012 ' '
KOnun B. C., Metoanueckue yka3aHusi U KOHTPOJIbHBIE 3a/1aHUS IO TUCIUITIIMHE http:/Awww.iprbooksh

1 |Teopus npunsTus perrennii, MockBa: MOCKOBCKHN TEXHHYECKUN YHHBEPCUTET i :

cBsi3M M nHopMatuku, 2014

op.ru/61765.html




OO0yuaromuecs 3 yucina nHBaUI0B U 1wt ¢ OB3 obecreunBaroTcst meyaTHBIMU U (UITH ) JIEKTPOHHBIMHU
o0pa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10POBBA.

8.2. Ilepeuenp pecypcoB HMH(MOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «MHTepHeT», HeOOXOAUMBIX s
OCBOCHMS AUCITUIUIMHBI (MOJTYIIS)

HaunmenoBanue pecypca cetu «MuTepuer» DJIEKTPOHHBIN aapec pecypca
OCHOBBI CHCTEMHOTI'0 aHAJIN3a U TCOPUH IPUHSATHUS PEIICHHIMA moodle.spbgasu.eu
elibrary.ru elibrary.ru
Scilab https://www.scilab.org/

8.3. [lepeuens coBpeMeHHBIX MPOdEeCCHOHATBHBIX 0a3 JaHHBIX U UH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanue DIIEKTPOHHBIN ajpec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

https://www.spbgasu.ru/upload-
Crricok cOOpHUKOB Tpya0B U koH(pepeniuii B PUHI]/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer

[Mepuomnueckue u3mpanus CIIOIACY sitet/Biblioteka/Periodicheskie
izdaniya/

Tex.JIut.Py - TexHu4eckas 1ureparypa http://www.tehlit.ru/

Enunenii  rmekTpoHHBIH pecypc  yu4eOHO-METOIUYECKOH  JUTepaTyphl

CLIGLACY www.spbgasu.ru

Bcepoccuiickuii  MHCTHTYT HaydyHOM M TEXHHYECKOW HH(MOpMAIMH L

(BUHITH) www2.viniti.ru

Poccwuiickast rocynapcTBeHHass OMOIMOTEeKA www.rsl.ru

@enepanbHblii  0oOpa3oBarenbHbIl nmopran "EguHoe OKHO JocTyma K

" http://window.edu.ru
00pa3oBaTeIIbHBIM pecypcam

Hayunas 3JIEKTPOHHAs
Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU 6ubmorexa eLIBRARY RU
DeKTpOHHO-0MOIMOoTeuHast cucTeMa u3aarenbersa "IPRbooKs™ http://www.iprbookshop.ru/
DeKTpOHHO-0nOIroTeyHast cuctema n3aarenbersa "FOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-0MOIMOTEUHAs cCUCTeMa n3aarenbeTBa "Jlanp" https://e.lanbook.com/
OnektpoHHas oubnuorexa Upobuc 64 Ihl};[/)://ntb.spbgasu.ru/|rb|564r_p
Cucrema auctaniimonHoro ooyuenus CIToI’ACY Moodle https://moodle.spbgasu.ru/

8.4. IlepeueHbp HH(GOPMALMOHHBIX TEXHOJIOTUH, HCHOJIB3YEMBIX MPU OCYILECTBIEHUH O0O0pa30BaTeIbHOIO
mporecca IO JUCHMIUIMHE, BKIIOYas MEpedYeHb JIMIEH3UOHHOTO M CBOOOJHO PacIpOCTPaHSIEMOIo
MPOrPaMMHOT0 0OecreueHust

Crnioco6 pacrpocTpaHeHus
HanmenoBanwue (TMIIEH3MOHHOE WIIH  CBOOOIHO
pacIpoCTpaHsIeMOe)




Microsoft Visio 2016

HoroBop Ne  J132009689201 ot
18.12.2020r [IporpammubIe
npoaykTsl Maiikpocodr, noroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Gretl Bepcust 2019¢

CBOOOJTHO PACHIPOCTPAHICMOE

Matlab Bepcus R2019a

MATLAB JIOTOBOD
NoJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiia IIpoekTs!"”

Ramus Educational Bepcus 1.11

CBOOOJIHO PACIIPOCTPAHIEMOE

Microsoft Windows 10 Pro

HoroBop Ne J132009689201 ot
18.12.2020r IIporpammHbIe
npoayKThl Maiikpocodt, gorosop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

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

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
CaeneHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEIICHHI ISl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUI
JUIl CAMOCTOSITEIIbHON paboThI

OcHaleHHOCTh 000PYJIOBaHUEM U TEXHUYECKUMHU
CpeAcTBaMU 00y4eHUs

07. VYwuebHble ayauTOpuUu [ MPOBEACHUS
JEKIIMOHHBIX 3aHATHH

VYyebnast aynutopusi IS TPOBEJCHUS  3aHATUH
JICKUMOHHOIO THUMNA, KOMIUIEKT MYJIbTUMEIUHNHOTO

obopymoBaHus (TIepCoOHATLHBIIH KOMITBIOTED,
MYJIbTUMEIUIHBIA MPOEKTOP, IKPaH, ayJuo-CUCTEMA),
JIOCKa, 9KpaH, KOMIUIEKT  y4eOHOM  mebenu,

noakmoueHue k kommbioTepHoit cetu  CIIGIACY,
BEIX0JI B MuTepHeT

07. KomnbroTepHbIi Ki1ace

Pa6oune mecta ¢ 1K (cTos1 KOMIBIOTEPHBIH, CHCTEMHBIH
0JIOK, MOHMTOp, KJIaBHATypa, MBIIb), CTOJ pPadOuuid,
noakmoueHne kK kommbioTepHoit cetu  CIIGIACY,
BEIX0J B Internet.

07. Ilomerenust j1si CaMOCTOATEIBHONU pabOTHI

[Tomemnienue 7151 CaMOCTOATEIBHOM PAOOTHI (YU TATBHBIH
3ai oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [1IK
s ymn ¢ OB3  (cuctemHblii  OI0K, MOHHTOD,
KJIaBHATypa, MBIIIb) C TMOAKIIOYCHHEM K CCTH
«IHTEepHET» M 00eCIeUYeHUEM JIOCTYIA B SJICKTPOHHYIO
nHpopMalMoHHO-00pa3oBarenbHyto cpeny CIIOIACY.
I10O Microsoft Windows 10, Microsoft Office 2016




07. VYuebuble aymuTopuu Ui npoBeneHus |Kommiekt MYJIbTUMEIUHHOTO 000pyI0BaHUS
MPAKTUYECKHUX 3aHATHM, KypcoBOTO|(TIe€pCOHATBHBII KOMIIBIOTED, MYJIbTUMEIUNHBINA
NPOCKTHPOBAHUS (BBIMOJIHEHUS KYPCOBBIX paloT),|IpPOEKTOp, IKpaH, ayAHO-CUCTEMa), JOCKA, KOMILJICKT
TPYNNOBBIX M WHIUBUAYAIbHBIX KOHCYJIbTALUHU,|yueOHOM MeOeIH, TOIKII0YeHHEe K KOMIIBIOTEPHON CeTH
TEKYIIETro KOHTPOJIs U mpoMexxyTounoii arrectaruu|CII6IACY, Beixon B MHTEpHET

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs crieUabHbIE YCIOBUS JUIs TIOJTyYeHUs] 00pa3oBaHMsl B
COOTBETCTBUH € TPEOOBAHUSAMH HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB.
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