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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
dbopmupoBaHKEe y OYIYIIUX MAaruCTPOB CIIOCOOHOCTH OCYIIECTBIISATh KPUTUUECKHUI aHATTN3 TIPOOJIEMHBIX
CUTyalluii HA OCHOBE CHCTEMHOTO 10/IX0/1a, BEIpAOaThIBATh CTPATETHIO IeHCTBUIA
(dbopMHpOBaHUE CIIOCOOHOCTH K BBISBICHHIO COCTABJISIOIINX MPOOJEMHON CUTYalluu U CBSI3EH MEXIY

HHUMU;

OCBOCHHME METOJIOB KPHUTHYECKOTO aHaIW3a MPH HCCIECIOBAHUU CUCTEM M BBIOOpAa METOJOB aHAIN3a,
aJIeKBAaTHBIX MPOOJIEMHON CUTYallUH;
NOJy4eHHE HABBIKOB pa3pabOTKM M OOOCHOBaHHME IUIaHA MACHCTBHM MO pEIICHUIO MPOOIEMHOM

CUTyalllH,

NOJy4YeHHUE 3HAHUU MO0 MPUMEHEHHIO CIOCOOOB OOOCHOBAaHHWS pPEUICHUs (MHAYKIUS, ACTYKIHSA, 110
aHaJIOTUN) POOJIEMHOM CUTYalluy U3YYEHUE PUHILIUIIOB TEOPUH CUCTEM;

OBJIa/ICHUE CITOCOOAMU KITACCU(DUKAIIIH CUCTEM;

pa3BUTHE HABBIKOB CHCTEMHOT'O MOJICTUPOBAHUS;

MO3HAHUE CTIOCOOOB MPUHATHS PEIICHUN B CIIOKHBIX CUCTEMaX.

2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB OOy4YeHHs] MO AUCHHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Ko n HaumeHoBanue

Ko 1 HaumenoBanue

[Inanupyemblie pe3ynbTaThl 00YUSHUS 10

KOMIIETEHIINH UHAMKATOPa TOCTHKEHUS JTUCIUILINHE, 00eCTIeYnBAIOIIUE TOCTHKEHNE
KOMIIETEHIIUU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OITOI1
VK-1 Cnocoben|YK-1.1 OcymiecTBiser MOHUCK|3HAET
OCYIIECTBISTh KPUTHUECKUH |MHPOPMALIMOHHBIX PECYypcoB (B[- TpHUHIMNBI TOWCKAa W  MaTeMaTHYeCKOM
aHaJIn3 poOJEMHBIX|TOM 4ucie B IUGPOBOH cpere),|00paboTKH JaHHBIX,
CUTyalui Ha ocHOBe|cOop ¥ 00pabOTKy MH(POPMALWH |IPUHIIUIBI ~ TEHEPAIlMH  PENpe3eHTaTUBHON
CHUCTEMHOTO MOJIX0/1a,|0 MPOOIEMHON CUTYaIlUN BBIOOPOYHON COBOKYITHOCTH;
BbIpa0aThIBaTh  CTPATETHUIO - TEOPETUYECKHE OCHOBBI MaTEMaTHYECKOM
JIEACTBUI 00pabOTKHM TaHHBIX
ymeer
- OCYLIECTBIISATH T€HEPALNIO PENPE3CHTATUBHON
BBIOOPKHU B COOTBETCTBHH C 33aHUEM;
- 000CHOBBIBaTh HEOOXOUMBIN 00bEM BEIOOPKHU
JUIS UCCIIETOBAHUS;
- POBOJUTH CTATUCTHUECKYI0 00paboTKy
JTAHHBIX IPOBOANMOTO MCCIEIOBAHUS.
BJIaJleeT HABbIKAMU
- MaTeMaTH4YeCKUMH MeToJaMu 00paboTKH
JTAHHBIX
YK-1 Cnocoben|YK-1.2  TIpoBoauT  OLIEHKY|3HaeT
OCYILIECTBIATh KpUTHUUECKUU [MHPOpMAlMM O MpOOJEMHOM|- TEOpPETUYECKHME OCHOBBI TEOPUU MPOBEPKHU
aHaJIN3 NpoOJeMHBIX [CUTYallMM  Ha  COOTBETCTBHE|CTaTUCTHUYECKHX TUIOTE3;
CUTyauit Ha OCHOBE|TpeOoBaHUSAM OOBEKTHUBHOCTH H|ymeeT
CHUCTEMHOT'O MI0/IX0/1a,|JOCTOBEPHOCTH - GOpMyYNIHUPOBATH CTATUCTUYECKUE THUITOTE3BI;
BbIpa0aThIBATh  CTPATETHUIO - OCYHIECTBIIATh ~ HPOLEAYPY  HPOBEPKHU
necTBUi CTaTUCTHYECKUX TUIIOTE3;

BJaJe€eT HABbIKAMU
- HIpoucaypamMu IMpPOBEPKHU CTATUCTUUYCCKUX
TUIIO0TE3




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);
CUTyarui Ha OCHOBE - MaTeMaTU4YeCKUe  METOAbl  BBISBICHUS
CUCTEMHOT'0 oJIX0/a, 3aKOHOMEPHOCTEHl  (YHKIIMOHUPOBAaHUA U
BbIPa0aThIBATh  CTPATETHUIO Pa3BUTHS CUCTEM;
neicTBuit - MaTeMaTU4YeCKHWe MOJENIM OMUCAHUS CUCTEM
JUIT  UX aHalu3a W IPOTHO3UPOBAHUS
MOBE/ICHUs, CTPATETHYECKOr0 TUIAaHUPOBAHHUS,
ymeet
- BBISBJIATH CHCTEMOOOpasyromue (HaKkTopsl,
XapaKTepU3yIolINe CTPOCHHWE U IOBEJICHHUE
CUCTEMBI;
BJIaJieeT HABbIKAMH
- cmoco0aMu  BBISIBJICHHUS — COCTABJISFOIIUAX
pOoOJIEMHOM CUTYAIIUU U CBSI3EH MEXKIY HUMH C
KCIIO0Ib30BAaHUEM MAaTEMaTUUYECKOro amnmnapara:
0aaHCOBBIX MOJIETICH,
MOJICICH CUCTEMHOM JUHAMHUKHU,
pEerpecCUOHHBIX MOJIeTNei
YK-1 Cnoco6en|YK-1.4 BoisiBnseT snemMeHT(bl) U|3HAET
OCYIIECTBIISITh KPUTUUECKUM |CBA3B(H), CO3/IaI0IIME(- OCHOBHBIE MAaTeMaTUYeCKUE MOJEIH s
aHaau3 POOJIEMHBIX [[IPOOJIEMHYIO CUTYAIUIO BBISIBJICHUS DJIEMEHTOB M CBSI3€H B CHUCTEMax,
CUTyaui Ha OCHOBE CO3MAIIIMX  MPOOJIEMHYIO  CUTyallMIO  C
CHUCTEMHOTO noaxo/a, MCIIOJIb30BAaHUEM MaTEMATHYECKOTO anrmapara:
BbIpa0aThIBaTh  CTPATETHIO 0anaHCOBBIX MOJIETIeH,
nencTBuit MOJICICH CUCTEMHOM JUHAMUKHU,

PErpeCCUOHHBIX MOHeHeﬁ;
MaTEMAaTH4YCCKHUEC OCHOBBI
MOACIINPOBAHUA,

- OCHOBBI Mar€éMaTu4CcCKOro MOJACINPOBAHHUA C
HCIIOJIBb30BaAHUECM UMHUTAIIMOHHBIX MO)ICJ'ICI\/’I;

HUMUTAIITMOHHOTI'O

ymeeT
- BBISIBJISITH 9JIEMEHT(bI) ¥ CBA3B(H), CO3/IAI0IITHE
NpOOJIEMHYI0 ~ CUTYallMiI0 € TIOMOIIBIO

MMUTALMOHHOTO MOJIETTUPOBaHUS;
BJIaJieeT HABBIKAMH

- IpUeMaMy UIMUTAIIMOHHOTO MOJIEIUPOBAHUS;
METOAAMU MaTeMaTU4eCKOIro aHauu3a i
MHTEPIPETALNNA PE3YIbTATOB UMHUTALMOHHOTO
MO/JIEJINPOBAHUSL.




VK-1 Cnocoben

VK-1.5 ®opmynupyer 3amauy

3HaeT

OCYILIECTBIIATh KPUTHUUECKUI |(11) TUISL paspelleHusi[- OCHOBHBIE MAaT€MaTU4YECKHE MOJENH U
aHanu3 MPOOGJIEMHBIX [TPOOIEMHON CUTYaI[UU OTHCAHUS CUCTEM;
CUTyaluin Ha OCHOBE - OCHOBHBIE = MaT€MaTU4YECKHUE  METOJbI
CUCTEMHOT'0 oJIX0/1a, ONTUMMU3ALINY;
BbIpa0aTbIBaTh  CTPATErHIO - OCHOBHbBIE MaTEMaTHUUECKUE MOJEIIU IPUHSTUS
NeUucTBUHI pelIeHut W DKCIEPTHOIO OLICHUBaHUA
CLICHApUEB Pa3BUTHS;
- MaTeMaTU4YeCKUe OCHOBbI HMHUTAIIMOHHOTO
MOJIEJTUPOBAHUS CUCTEM;
ymeer
- ¢dopManu30BBIBaTh YCJIOBHE 3aJaud MU
bopmynupoBaTh eé MaTEMaTUYECKYIO
MIOCTaHOBKY;
- CTPOUTbh UMUTALIMOHHYIO MOJIEIIb;
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
OCYIIECTBIISAITh KPUTUYECKUHN |UACHTHPUKAIMIO  3a1a4(u) H|- cOcoObl MISHTHU(UKAIUU MaTeMaTUYECKOU
aHau3 npoOIeMHBIX [BEIOOp criocoba ux (ee) peuieHus|3anaun;
CUTyaui Ha OCHOBE - crocoObl BBIOOpa MaTEeMaTHYeCKOro METoa
CUCTEMHOI'O 0J1X0/1a, peleHus;
BbIpa0aThIBaTh  CTPATETHIO yMmeet
JIEUCTBUI - OCYIIECTBJIATh UACHTU(DHUKAITIIO
MaTeMaTHUYeCKOM  3adauud s peUIeHHs

MPUKIaAHON 3a4a4H;

- 00OCHOBBIBaTH BBIOOP MaTEMaTHYECKOTO
MCTOa pCIICHUS OJIs HpHKHaI[HOﬁ 3a1a4u,
BJIa/leeT HABbIKAMU

- crmocobamMu  pelieHdus  MaTeMaTHYeCKOM
3a1a4u, popMau3yroie MpUKIaIHyIo 33a1a49y,
C IIOMOIIBIO BBI6paHHI)IX MaTEMATHYCCKUX
METOJIOB

3. Yka3anue MecTa JUCUMILIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl
Hannass pucnuruiiHa (MoAyib) BkimoueHa B brok «ucummnunel, moxynu» b1.0.01 ocHoBHOIA
npodeccuoHaibHON oOpaszoBarenbHoi Tporpammbl 09.04.03 TlpuxnagHas wHGOpPMATHKa W OTHOCHUTCA K
00s13aTeNpHOM YacTH y4eOHOTO IJIaHa.
3HaHHUE Kypca MaTeMaTHKU B paMKax MporpaMMbl OaKaiaBpuaTa

No
/o

[Tocnenyromuye TUCIUTIITUHBI

KOI[ U HAMMCHOBAHUC UHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH




1 |BolinosiHeHuE U 3aIIUTa BBITYCKHON KBaTU(UKAIUOHHON PabOThI

VK-1.1, VK-1.2, YK-1.3, YK-1.4, VK-
1.5, VK-1.6, VK-2.1, YK-2.2, YK-2.3,
VK-2.4, VK-2.5, YK-3.1, YK-3.2, VK-
3.3, VK-3.4, YK-4.1, VK-4.2, YK-4.3,
VK-4.4, VK-5.1, YK-5.2, YK-5.3, VK-
6.1, VK-6.2, YK-6.3, OIIK-1.1, OTIK-
1.2, OIK- 1.3, OIK-1.4, OIIK-1.5,
OIIK-2.1, OIK-2.2, OITK-2.3, OIIK-
3.1, OIIK- 3.2, OIK-3.3, OITK-4.1,
OIIK-4.2, OIIK-4.3, OITK-5.1, OIIK-
5.2, OIK- 6.1, OIK-6.2, OIK-7.1,
OIIK-7.2, OTIK-8.1, OITK-8.2, OIIK-
8.3, K- 1.1, [IK-1.2, TIK-1.3, TTK-2.1,
TIK- 2.2, TIK-2.3, TIK-3.1, [TK-3.2, TTK-
4.1, TIK-4.2, TIK-4.3, TIK(1)-1.1, TIK
(ID-1.2, TIK(ID)-1.3, TIK(I))-1.4, TIK
(ID)-1.5, TIK(LT)-1.6

2 |IIpoekTHas mpakTHKa

MK-4.3, TIK-2.2, TIK-3.1

4. O0beM aUCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €IMHHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy o0yyawinuxcsi ¢ npenojgaBartejieM (10 BHAAM y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
W3 Hux yacel Ha
Bup yueOHOIt paboTh Beero MIPAKTUYECKYIO
Hacos IOATOTOBKY 1
KonTakTHas padora 32 32
Jlexumonusie 3auaTus (JIek) 16 0 16
IMpakTrueckue 3austus (I1p) 16 0 16
Wnas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIbTAIIUU 110 KYypCOBOM paboTe (IPOeKTY),
KOHTPOJIbHBIM pabotam (PI'P)
KOHTaKTHasi paboTa Ha aTTecTaluio (caada 3a4era,
3a4yeTa ¢ OLIEHKOM; 3aIluTa KYypCOBOM pabOThI
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHasi paboTa Ha aTTeCTaIHIO B CECCUIO
(KoHCYNBTAIUS TIEpe]] IK3aMEHOM U c1aya
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast pabora (CP) 72 72
O01as Tpy10eMKOCTh JUCHUNIITUHBI (MOTYJIs1)
yacpl:| 108 108
3a4eTHbIC eIUHHUIBI: 3 3

5. Conep:kanue QUCHUILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOe IO pasfenaM (TemMaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIUYECTBA aKAAECMHUYECCKUX YaCOB U BU/10B y‘{eﬁﬂblx 3aHATHH

5.1. TemaTrueckuii MiaH JUCIUILIUHBL (MOJTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
o WHIUKATOP
= a
Ne Pasnenbl AUCIUIIIIUHEL § KA 113 P CP B:ZZO’ IOCTIKEHH
8 M3 HUX Ha M3 HUX Ha M3 HUX Ha i
NpaKkTH- MPaKTH- MPaKTH- KOMIICTCHII
BCCro YECKYIO BCCro YECKYIO BCECTO YECKYHO %058
moaro- Ioaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. MatemaTnueckue
MOJIENIH CUCTEM
VK-1.1,
OcHOBHBIE MOJIOKEHUS VK-1.2,
CUCTEMHOTO a”am3a. VK-1.3,
11 MaremaTtudeckue MOJICITH 1 8 5 12 25 VK-1.4,
CHCTEM VK-1.6,
VK-1.5
2|2 pazgen. Meroabl
ONTHMH3AINH B YIIPABICHUU
CHCTEMaMHU
VK-1.1,
Mertoanl OITUMU3ALIUH. VK-1.2,
21 [Ipumepsl MorucKa ONTUMATBHBIX 1] 2 2 12 16 YK-1.3,
pPeKUMOB  (DYHKIIMOHHPOBAHUS VYK-1.4,
CHCTEM VK-1.5,
VK-1.6
VK-1.2,
MmuTaunroHHOE MOAEIMPOBAHUSA VK-1.3,
MIPOIIECCOB IS [IOMICKa VK-1.4,
2.2 ONTUMAJIBHBIX PEXUMOB PabOTHI 112 2 16 20 YK-1.5,
CHCTEMBI VK-1.1,
VK-1.6
3. |3 pa3nen. Maremarudeckue
METOJIbI IPUHSATHS pEIICHUN
VK-1.1,
VYK-1.2,
MHoOTroKpUTEpUATbHBIE METOJIbI
3.1. lontammsanuu s npuHSTHS| 1 2 2 12 16 YK-13,
peleHun YK-14,
VK-1.5,
VK-1.6
VK-1.1,
YK-1.2,
32, MaremaTudeckue § MeTozBI| 4 | o 3 10 15 VK-1.3,
MPUHATUS PELICHUI YK-1.4,
VK-1.5,
VK-1.6
VK-1.1,
YK-1.2,
33, NmMuranmonnoe MojlenupoBanue| 4 2 10 12 YK-1.3,
JUISL IPUHSATHUS PEILICHUN YK-1.4,
VK-1.5,
VK-1.6
4. |4 paznen. Kontposnb




VK-1.1,
VK-1.2,
4.1. [3auer 1 4 | YKL3,
VK-14,
VK-1.5,
YK-1.6
5.1. Jlexnuu
Ne | HaumenoBaHnue paszaena N
. HanmeHnoBanue u kpatkoe coaepkaHue JEKIUN
pazn M TEMBI JIeKITUH
OCHOBHBIE TIOJIO)KEHUSI CHCTEMHOTO aHAIN3a U TEOPUHU MPUHATUS PEIICHUI
OcHOBHBIC TTOyIoKeHus: |OCHOBHBIE MTOHATHSI CHCTEMHOT'O aHAJIN3a
CHCTEMHOTO aHanu3a. |LIPUMEpPBI CUCTEM B TEXHUKE U SKOHOMUKE
1 MareMaTHuecKue MaremaTuyeckoe MOJICIIMPOBaHUE MTPU U3YYCHUU CUCTEM
MOJIEIH CUCTEM Bunpl MaTeMaTHUECKHX MOACICH CUCTEM
Hcnonb3oBanue TEOpUM NPUHATHS PEIICHUI B CHCTEMHOM aHAJIM3¢e
banancoBbie Monenu B cUCTeMHOM aHanu3e. llpumeHeHue OamaHCOBOM
Monenn JIeonTreBa
Hcropust co3manus 6amaHCOBBIX MOJIEIIEH.
Tabnuia MexoTpacieBoro 6ananca u ee CTpyKTypa.
OcHOBHEBIC 0aTAaHCOBBIC COOTHOIICHUS.
OcHoBHbIE N0IOKEHNA TexHosmornueckass MaTpuLa U €€ MPOYKTUBHOCTb.
1 CHCTCMHOTO aHATM34. N fapyiia MOTHBIX 3aTpaT.
Maremaruyeckue Mogens JIeonTheBa.
MOZCIIH CHCTEM OcHOBHBIE TUITBI 33/1a4, PEIIAEMbIX C IIOMOIIBI0 Mozesu JIeoHTheBa.
banmancoBble Monenu B CHCTEeMHOM aHanu3e. lIpuMmeHeHue OanaHCOBOM
Mozenu JIeoHTheBa Il pelICHUs TPAKTUYECKUX 3aa4.
Hcnonb3oBaHre KOMIBIOTEPHBIX TEXHOJIOTUM MTPU TPUMEHEHUU B CUCTEMHOM
aHajn3e 0aJaHCOBBIX MOJIEIIEH
Mogenu CHCTEMHOM JTUHAMHUKU
Hcropus co3ganust Mmozeniei CACTEMHONW TMHAMUKH.
[TpuHIMIIBI CO3JaHUS] MOJIEIIEN CUCTEMHOM TMHAMUKHU
OCHOBHBIC IEMEHTHI MOJICIIH CUCTEMHOM JUHAMUKHU.
00paTHBIE CBSI3M B MOJIETISIX CUCTEMHOM TMHAMUKHU
W3BecTHBIE MOJENN CHUCTEMHOW TWHAMUKH B Tpyaax doppecrtepa: MOIEIb
MPEANPUSITHS, MOJIETh TOPOJIa, MOJIETh PA3BUTHS [IUBUIN3AIINH.
Cucremsl guddepeHnnanbHbIX ypaBHEHUS IEPBOT0 MOPsIKa ¢ HaualbHBIMU
OCHOBHBIE MOJIOKECHUS YCJIOBUSAMHN KaK OCHOBa MATCMATHYCCKOro MpCACTaBICHUA MOI[GJ'IGfI
1 CHCTEMHOIO aHajIHu3a. |CHCTEMHOMW JWHAMUKH.
MaremaTuueckue Hepexon K I[HCKpGTHOﬁ Q)opMe MOACIIN.
MOJIETTN CHCTEM [IporHo3upoBaHue CIEHApHEB pa3BUTUSI CHUCTEMA OCHOBE MoJejei
CUCTEMHOI THHAMHUKH.
CranunoHapHble(yCTaHOBUBILUECS ) COCTOSTHHUS.
JluHeilHple W HETWHEWHBIE CHUCTEMBI, JIMHEApHU3alHsi B OKPECTHOCTH
CTallMOHAPHOW TOYKH.
Bo3MOXHOCTL  HCCIIEIOBAaHUSI MOJEIEH CHCTEMHOM JUHAMHKH  Ha
YCTOMYUBOCTb.
Hcnonp30BaHMEe KOMITBIOTEPHBIX TEXHOJOTUW JJII  TPOTHO3UPOBAHMS
CLIEHApUEB Pa3BUTHS CUCTEM Ha OCHOBE MOJIeNIel CUCTEMHON JUHAMUKH.
[TocTpoeHre perpecCMOHHBIX MOJIENEH Uil aHAJIU3a U MPOTHO3UPOBAHUS B
OCHOBHBIE MONOKEHUS | p1eTeMHOM AHATN3E
1 CHCTEMHOTO aHATH3A.  |[TonsTHE pErpeccHH
Marematnyieckue  |[JocrpoeHne MOIEIH PErPECCHOHHOM 3aBHCUMOCTH Ha OCHOBE BHIGOPOUHBIX
MOJEIHU CUCTEM JAHHBIX




[TapHast © MHOXKECTBEHHAsA PErPECCUA

OmnpeneneHre OICHOK MapaMeTpPOB BBIOOPOYHOTO YpPABHEHMS JIMHEHHOMN
MapHOM pEerpeccuy ¢ MOMOIIbI METO/1a HAMMEHBIINX KBAJAPaTOB

Onenka kayecTBa IOCTPOEHHON MOJIEH JIMHEHHON TapHOM perpeccuu
OlLieHKa TECHOTHI JIMHEUHOMN CBS3U

IIpoBepka 3HAYMMOCTM YpPaBHEHMs JIMHEWHOM IIAPHOW pPETrpeccuu u
rapaMeTpoOB YpaBHEHUS

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

Teopema ["aycca-MapkoBa

[Ipennocsuikyu METOJa HAUMEHBIIUX KBaIpaTOB

Henuneiinas perpeccusi. Ilpuem nHMHeapu3aluu HEJIWHEHHBIX MOENCH
OIIpE/ICIICHHBIX TUIIOB JJIs1 YIIPOLLEHUS PacYETOB.

OT60p (hakTOPOB B MOJACIISIX MHOXKECTBEHHOH JIMHEHHOU perpeccun
[TocTpoeHue perpeccuoHHBIX MOAENEH JUIsl aHaiu3a U MPOTHO3MPOBAHUS B
CUCTEMHOM aHaJN3e

KoMImiploTepHble TEXHOJOTUU JUIsl IOCTPOCHMSI M aHalIM3a PErpecCHOHHBIX
MOJIEJIEN.

MeTopl ONTUMU3ALIH.
IIpumeps! moucka
ONTHMAJIbHBIX PEXUMOB
(GYHKIIMOHUPOBAHUS
CHUCTEM

MaremMaTHueckue MOJEIM  IOCTPOEHHs]  KpuTepueB 3((HEeKTHUBHOCTH
(GyHKIMOHMPOBAaHUSI CUCTEM. MeToapl onTUMHU3anuu. [IpuMepsl Mmoucka
ONTUMAJIbHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.

[Iponiecc BbIOOpa KpHuTepHs 3()(PEKTHBHOCTH B KOHTEKCTE OCHOBHOM IIENTH
UCCIJIEIOBAHMS CUCTEMBI

TpeboBanwus k kputeputo 3¢pdexruBHOCTH

MaremaTHueckoe BblpaxxeHue kpurepus 3ppekTuBHOCTH

[TocTaHOBKA M aHAIU3 OCHOBHBIX KOMIIOHEHTOB ONTUMHU3AMOHHBIX 3a1a4
ITpumeps! 3a1a4 JIMHEHHOTO U HETMHEWHOTO IPOrpaMMUpPOBaHUsI(UMEETCs B
BUIY ONTHMH3AlMM):33Ja4a 00  ONTHUMaJbHOW  MPOW3BOJCTBEHHOMH
porpamMMe, TpaHCIOPTHAA 33/a4a, 33/1a4a 0 Ha3HauUeHMsIX, 3aja4a JIpoOHO -
JIMHEWHOIO NPOrpaMMHUPOBAHMS, 3ajJada YIpaBIEHUsA 3armacamu Ipu
JNETEPMUHUPOBAHHOM CIIPOCE.

I'padmueckuit meTon pemeHus 3aad JUMHEHMHOrO MPOrpaMMUPOBAHMUSL.
ANTOpUTM CUMIUIEKC-METOAA.

Komnsrorepnas peanusanus peleHus 3a7a4u JIMHEWHOT O
IIPOrpaMMUPOBAHHUS U

aHaJIN3 MOIYYEHHOTO PEIIECHUS.

Meroasl peleHne 3a1ad HEJIMHEWMHOrOo NMPOTrpaMMHUPOBAHUS B CHCTEMHOM
aHanuse.

Hcnons30BaHre KOMIBIOTEPHBIX TEXHOJOTHUH Uil TOMCKA ONTHUMAJIBHBIX
PEKUMOB (DYHKIIHOHUPOBAHUS CUCTEM.

NmurtannonHoe
MOJICTTUPOBAHUS
MIPOLIECCOB JIJIsI IOMCKA
ONTHMAJTLHBIX PEKUMOB
paboThI CUCTEMBI

MaremaTuueckue OCHOBBI UMUTAllMOHHOI'O MOJIEJIMPOBAHUS CUCTEM

CyTh HIMUTALIMIOHHOTO MOJEIUPOBAHHUS.

Meroa Monte-Kapio.

Teopus oneHoK.

[IporpamMMHOe oOecrieueHue IMUTAIMOHHOTO MOJISTTHPOBAHUSI.

ANTOpUTMBI F€HEpaluy CIIy4alHbIX YUCEN.

['enepupoBanne ciy4yailHbBIX BEJIMYMH, MMEKOIIMX 3aJaHHBIA  3aKOH
pacripeneneHus.

HaxoxaeHue ONTUMaNbHBIX YCIOBUH (YHKIIMOHHPOBAHHS CHUCTEMBI C
MOMOIIBK0 UMHUTAIMOHHOT'O MOJIETUPOBAHMUSI.

Hecranmonapssie pexxumbl pab0OThl UMUTAIIHOHHOW MOJIETTH

AHanu3 BBIXOJHBIX JAHHBIX W CpPAaBHEHHE aJIbTEPHATUBHBIX BapPUAHTOB
pe3yJIbTaTOB UMUTALMOHHON MOJEIU

AHaJIN3 YyBCTBUTEIbHOCTH HMUTALIMOHHOM MOJIENIH




Peanu3zanusi MMUTAMOHHOTO MOAEIMPOBAHUS C TOMOIIBIO KOMITBIOTEPHBIX
TEXHOJIOTUH

[Ipumepsl pa3paOOTKM HMMUTAIMOHHBIX MOJENEH JUIsl pelieHus 3aaad
CHUCTEMHOTI'0 aHaJIN3a U MPUHATUS PEIICHUI

Mopaenb omnpeaeneHuss MOTpeOHOCTEH Tropoaa B KOJWYECTBE IMOMKAPHBIX
MalllnH
HNmuranmonnoe
MPOIIECCOB

MOZCIIMPOBAHUC TEXHOJIIOTHYECKUX MW  TPAHCIIOPTHBIX

MHOFOKpI/ITepI/IaHBHHC MCETOJbI OIITUMU3AINU JJIA IPHUHATHUA peI_HeHI/Iﬁ
ITocTanoBka 3aJa4uu MHOFOKpHTepHaHBHOﬁ OIITUMU3AllH.

HpI/IMepH 3aga4  CHUCTCMHOI'O  aHajiv3a, IM[puBOAAIMEC K  3adadaM

MHoroKkpuTepraibHble |MHOIOKPUTEPHAIbHON ONTUMH3ALINN.
4 | meronapl ontuMu3anuud | MeToabl MHOTOKPUTEPUAIbHON ONTUMU3ALIMY.
JUTS IPUHATHS pernennid |[I[pyMeHeHne MHOTOKpUTEpUAIbHBIX METOAO0B ONTUMU3ALUU I IPUHATHUS
peleHuit
Hcnonp30BaHnEe KOMIIBIOTEPHBIX TEXHOJIOTHH [UIsl pealu3alud METOJO0B
MHOTOKPUTEPUAIILHON ONTUMU3ALIUN
MaremaTtnueckue METO bl IPUHATHS PEILICHUN
OO61as xapakTepUCTHKA MATEMAaTUYECKUX METO/I0B IIPUHATHUS PELLIEHUI
OKCHepTHBIE METO/Ibl ¥ UX IPUMEHEHHE ITPYU IPUHATUY PELLICHUN
MaremaTnueckoe OOOCHOBAaHHME COTJIACOBAHHOCTH MHEHHMH AKCIEPTOB,
IIPOBEPKA  CTAaTHUCTUYECKUX  TUNOTE3 I NPOBEPKHM  3HAYMMOCTH
Maremaruueckue K0d(ppHIIMEeHTa PAHTOBOM KOPPEIALUT
5 METOAbI NpUHATUA  |MeTo aHalu3a nepapXxui-o6JacTb MPUMEHEHHUS B CUCTEMHOM aHallu3e Mpu
peLIeHt OPUHIATUM  pEIIeHUuH,  omnucaHue  OOIIero  ajJropurMma,  OLCHKA

COTJIACOBAaHHOCTH IIOCTPOEHHOU HepapXHH.

OrieHKa ClieHapHeB Pa3BUTUS CUCTEMBI TP MPUHATUH PEUICHUH C TTOMOIIBIO
JIepeBa pelieHu

KomnproTepHbIE TEXHONOTMH I pEATH3alMU MAaTEeMaTHYECKUX METOIO0B
MIPUHSTUS PELICHUN.

5.2. IlpakTudeckue 3aHsATHS

HaumenoBanue pasaciia

Ne .
ann| ® TEMBbI IPAKTUYECKUX HaumeHoBaHMe U colepKaHUE MPAKTUUECKUX 3aHATHH
P 3aHATHI
MaremaTtnueckue MeToJIbl 00pabOTKH JTaHHBIX, MPOBEPKAa CTaTUCTUYECKUX
TUIIOTE3
[IpumeHeHHe METOJI0OB MaTeMaTUYeCKOM CTaTUCTUKH JUIsl 00paboTKu
pe3yIbTaTOB SKCIEPUMEHTA WM HAOIIOIEHUH
OcCHOBHBIE TIOJIOKEHUS .
Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHH JIIs1 00paOOTKH TaHHBIX.
CHUCTEMHOTI'O aHaJIU3a. .
1 [TocTpoenue sMnupryuecKoi (GyHKIMU pacipeeeHHs.
MaremaTuueckue o
I'paduk smMnupuyeckoil pyHKINU pacripeeeHusl.
MOJIEIIA CUCTEM
OmnpezeneHne YUCIOBBIX XapaKTEPUCTUK BEIOOPKU
[TpoBepka CTaTUCTUYECKUX TUIIOTE3 O 33JJaHHOM BUJIE pacIpeesICHuUs.
JlucriepCMOHHBIN aHaAJIM3.
Pemenne nmpakTnyeckux 3amad.
banancoBast mozaens JIeoHThEBA U €€ IPUMEHEHNUE B CUCTEMHOM aHAJIN3e
AHanmu3 TabIuIkl MEXXOTpaciieBoro OanaHca
Ocuosusle nojioxenus |[loctpoenne Monenn JleoHTheBa Ha OCHOBE 3aJlaHHOM  TaOJUIIBI
1 CHUCTEMHOI'O aHaJIM3a. |MEeXOoTpacieBoro OaigaHca
Maremaruueckue OneHka NpogyKTUBHOCTH TEXHOJIOTUYECKON MAaTPULIbI
MOJIENIA CUCTEM Pemennie THIIOBBIX 3a7a4 CTPATETUYECKOTO IJIAHUPOBAHUS
Hcnonp30BaHNE KOMIIBIOTEPHBIX TEXHOJOTMH NIPU  pEIIEHHH  3a1ad
CHCTEMHOTO aHaju3a ¢ MpUMEHEeHnEeM OaaHCOBOU Mojenu JIeoHTheBa
1 | OcnosubIe monOKenus: |IIOCTPOCHHE U aHAIIM3 MOJIENIEH CUCTEMHOM INHAMUKN




CHUCTEMHOTI0 aHaJIHn3a.
Marematnueckue
MOJIEIIN CUCTEM

[TocTpoenue u aHanu3 MoJieNel CUCTEMHON JTUHAMUKH

Hcnonp3oBanne Meroma Oinepa NpU pealu3aluyd MOZENIEH CHCTEMHOU
JTUHAMUKU

ITouck craniMOHAapHBIX COCTOSHUM

IlocTpoeHne cueHapueB pa3BUTUSA HCCIELYEMBIX CHUCTEM C IOMOULIBIO
MOZEJIEH CUCTEMHON JUHAMUKHU

IIpumeneHne mMonened CUCTEMHOM IMHAMUKH I PEUICHHE IMPAKTHYECKHUX
3aad B CBOEHM IIpeIMETHOM 00JacTH HCIOJIb30BAHMEM KOMIIBIOTEPHBIX
TEXHOJIOTHH.

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICJIH CHCTEM

[TocTpoeHne perpecCHOHHBIX MOJENeH Ui aHajdu3a W MPOrHO3UPOBAHUS B
CHCTEMHOM aHaJIN3¢

[TocTpoenune Mojaeny MapHOW JIMHEHWHOW PErpeccuu, MPOBEPKa 3HAYUMOCTH
ypaBHEHUS U NTapaMETPOB YpaBHEHUS

[TpoBepka ocHoBHBIX TTpeAanocsuiok MHK

Hcnosb30BaHnE NOCTPOCHHON MOJAENH JJI AHAJIN3a CUCTEMBI.

[TocTpoeHue HETMHEHHBIX MOJAEIICH.

Br160p nyunieit Mmoaenu.

[IporHo3upoBaHue Ha OCHOBE BLIOPAHHON MOJIEIIH.

MeTopl ONTUMU3ALHIH.
IIpumeps! moucka
ONTHMAJIbHBIX PEXUMOB

MareMaTHuecKiue MOAETH TOCTPOCHUS KpUTepueB 3(h(PEeKTUBHOCTH CHUCTEM.
Mertoasl ontumuzanuu. Ilpumepsl noHMCKa ONTHUMAJIBHBIX PEXHMOB
(yHKIIMOHUPOBAHUS CHCTEM.

ITocTpoeHne MareMaTHYeCKMX MOJENEH JUIsl OINpeNesIeHUs] ONTHUMAlIbHBIX
PEXKUMOB PaOOTHI CUCTEM

(QYHKUHMOHUPOBAHUS  |[fcromp30Banne KOMITBFOTEPHBIX TEXHOJIOIMH Ul IOMCKA ONTHMAJIBHBIX
CHCTCM PEeXUMOB (PYHKIIMOHUPOBAHUSI CHCTEM IPH PEIICHUM MPAKTUYECKHUX 3aj1ad
CHUCTEMHOTO aHAJIM3A.
[IpyMepsbl IMUTALHOHHOIO MOJIEIMPOBAHUS
Umuntannonnoe Peanuszaiuss npuMepoB HMHUTAIIMOHHOTO MOJCIUPOBAHUSA C  ITOMOIIBIO
MOZCINPOBaHUA IIPOrpaMMHOT0 oOecreueHus

MIPOIIECCOB IS TOUCKA
ONTUMAJILHBIX PEKUMOB
paboThI CUCTEMBI

Pemienne mnpakTthueckux 3a7ad CUCTEMHOTO aHalIM3a C IPUMEHEHUEM
HMHUTAIINOHHBIX MOJIEIIEN. Haxoxnenue OIITUMAJIbHBIX YCJIOBUU
(G YHKITHOHUPOBAHUSI CUCTEMBI C TIOMOIIbIO KIMUTAITMOHHOTO MOJIECIIUPOBAHHUS.

MHorokpurepuajibHbIe
METO/]Ibl ONTUMH3ALUU
JUISL IPUHATHS peIeHUH

MHOFOKpI/ITCpI/IaJ'IBHI)IG MCTOJbI OIITUMU3AlIUN IJI TPUHATHUA peHICHI/Iﬁ
HpaKTI/I‘IeCKOC IMPUMCHCHUC MCETOJO0B MHOT'OKPHUTCPUAJIBHBIC ONTHUMH3alUU
AT IPUHATUSA pemeHHﬁ.

Pemenue 3ala4 TIPHUHATHA peI_I_ICHI/Iﬁ C IIOMOIIBIO MHOT'OKPUTCPUAJIbHBIX
MCTOAOB ONITUMHU3AUN C MPUMCHCHUCM KOMIIBIOTCPHBIX TEXHOJIOT Uit

MareMaTrnueckre METObl PUHATHS PELIEHUN

Maremartuueckue P .
€IIEHNE NPAKTUYECKHUX 3a7ady Ha NPHUHATHE PEIIEHUN C HMCIOIb30BaHHEM
MCTOJBI IPHHATHA |\ areMaTiueckuX ~ METOZOB — NPHHATHS — PEMICHWHA ¢ [PUMCHEHHE
PCILICHIH KOMIIBIOTEPHBIX TEXHOJIOTHH.
MMuTanmoHHOE MOAEINPOBAHNE JJIs1 IPUHSTHSI pEILICHUIN
[IpakTnueckast peanu3anusi OCOOCHHOCTEH  NPUHATUS  pelIeHud B
OUHAMMYECKH  CIIOXKHOM  Cpele € NPUMEHEHHEM  HMMHUTAllMOHHOIO
MO/JIJINPOBAHUE
HMmuTanoHHoe Pemenue npakTuyeckux 3aj1a4 CHCTEMHOTO aHAIM3a!
MOJICTTUPOBAHUE JIIT  |IPUHATHE  pEIIeHUH Ha OCHOBE MMMTALMOHHOIO  MOJAETUPOBAHUS
OPUHSITUS PEIICHUH  [pacnpoCTpaHeHUs: MHHOBALIUMN:
NPUHATHE pElIeHUd Ha OCHOBE HMMMTALMOHHOTO  MOJEIUPOBAHUS
pacnpoCTpaHEHUs 3arps3HEHM;
NPUHATHE pElIeHUH Ha OCHOBE HMMMTALMOHHOTO  MOJETUPOBAHUS

nemMorpaduuecKux mporeccos.




5.3. CamocrosrenbHas paboTa 00y4aronxcs

Ne | HaumeHoBaHue pasnena .
CopepxaHue caMOCTOSITEIbHON pabOThI
pa3n| [AUCUMIUIMHBI U TEMBI
OCHOBHBIE TOJIOKEHUSI CHCTEMHOI'O aHAIN3a U TEOPUU MPUHATUS PEIICHUM,
MaTeMaTHYeCKUe METOJbl OOpabOTKM NaHHBIX, MPOBEPKAa CTATUCTUYECKUX
TUIIOTE3
N3yueHne OCHOBHBIX IOJIOKEHUSI CUCTEMHOTO aHAJIM3a U TEOPUU IPHUHATHUS
OCHOBHBIE TIOJIOKEHUS .
penieHui,
CHUCTEMHOTO aHAJIN3a. .
1 CaMOCTOATENIbHOE PEIICHHUE MPAKTUYECKUX 3aJaHul,
Marematnueckue .
MOTGITH CHCTEM CBSI3aHHBIE C MATEMATHYECKUMH METO/IaMU 00pPaOOTKH TaHHBIX U MPOBEPKOH
CTATUCTUYECKUX TUIIOTE3, UCIOIb30BAHNE KOMIIBIOTEPHBIX TEXHOJOTUM IS
peLIeHHS 3aIaHU M.
N3ydyeHuid nOpUMEHEHUH  KJIACTEPHOIO aHajau3a [JIi  MHOTOMEPHOM
TPYIITUPOBKH.
banancoBbIe MOJI€TM B CHCTEMHOM aHAIU3€
OcHoBHbIE noNIokeHus |M3ydeHne npuMeHenus 6anaHCOBBIX MOJIENIEH B CHCTEMHOM aHAJIN3€
1 cucTeMHOro aHanusa. |CamMOCTOATENbHOE BBINOJIHEHUE IMPAKTUYECKUX 3aJaHUM C NPUMEHEHUEM
MaremaTuueckue KOMIIBIOTEPHBIX TEXHOJIOTHH.
MOJICNIA CUCTEM N3yueHne OCHOBHBIX NPHUHIMIIOB IOCTPOCHUSI MOJENIH PaCLIMPSIOUIECs
sKoHOMUKH Helimana
Mogenu cucTeMHON AUHAMHUKHA B CACTEMHOM aHAJIN3E
N3yueHue TeopeTnuueckoro Marepuana
CaMocTOsITeIbHOE BBITIOJIHEHUE MPAKTUYECKUX 3alaHU C TPUMEHEHHEM
KOMITbIOTEPHBIX TEXHOJIOTUI
OcCHOBHBIC IONOKEHUSA |[f3yyeHre NPUMEHEHHS MOJIENEH CHCTEMHOrO aHAIM3a B PA3IMYHBIX
Maremaruyeckue Moenu CHCTEMHOW TUHAMUKH TIPY OMMUCAHNUN (PU3HUYECKUX MPOIIECCOB.
MOZJCIN CUCTEM Mojiea CHCTEMHOW JWHAMHKH B SKOHOMHKE H jeMorpaduu, MOJeIb
Camyanbcona-Xukca.
Bo3M0oXHOCTH MaTeMaTUYECKUX MAKETOB M OHJIAWH Cpel AJd MOCTPOEHUs U
aHaIM3a MOJEJIEH CUCTEMHON JUHAMUKH.
[TocTpoeHue perpecCMOHHBIX MOJENEH UIsl aHaldu3a M MPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJIN3e, TPOTHO3UPOBAHUE HA OCHOBE BPEMEHHBIX PSJIOB
N3yueHune TeopeTnueckoro Marepuana
OcHOBHBIC MONOKEHUS |CaMOCTOATENBHOE BBIIONHEHHE NPAKTHUECKUX 3aJaHHl ¢ HPUMEHEHHEM
1 CUCTCMHOT'O aHAJIN34.  |KOMIIBIOTEPHBIX TEXHOJIOTUN
Maremarnyeckne N3yueHne mNpOTHO3MPOBAHMS HA OCHOBE BPEMEHHBIX pAJIOB IIYTEM
MOJCIH CHCTEM BBIJICJIEHUS] KOMIIOHEHTOB BPEMEHHOI'O psAla U CHUHTE3a MOJIEIH YPOBHS
BPEMEHHOTO psifia
IToctpoenne moaenu Ko66a-/lyrnaca.
MareMaTtnueckre MOJEIH TTOCTPOCHHS KpUTEPHEB dP(HEKTUBHOCTH CHUCTEM.
Meroasl ontumuzauuu. IIpumepsl moOHMCKa ONTHUMAIbHBIX PEXKUMOB
MeToabI OITUMHU3AIINH.
I (O YHKIIMOHUPOBAHUS CUCTEM.
MMEpHI MOUCKa
puMeEp N3yueHne OCHOBHBIX THUIIOB 3aJad ONTHUMHU3ALMH, HUCIOJIb3YEMbIX IS
2 | ONTHMAJEHBIX PEKUMOB
MOJTYYEHUST ONTUMATBHBIX PEKUMOB (DYHKITMOHUPOBAHUS CHCTEM.
KIITMOHUPOBAHUS .
(bynku P Boinonnenue 3agaHuii Ui OTy4YEHUs ONTUMAJIbHBIX  PEKUMOB
CHUCTEM
(GYHKIIMOHUPOBAHUS ~ CHCTEM  C  HUCIOJIB30BAaHUEM  KOMITHIOTEPHBIX
TEXHOJIOTHH.
VMHUTAIIHOHHOE NmutanmoHHOE MOIETUPOBAHUE CUCTEM
3

MOZACIINPOBAHUSA

I/I3y‘{CHI/IC TCOPCTUICCKUX OCHOB UMUTAITUOHHOT'O MOJACIIUPOBAHUA




MPOILIECCOB ISl IOMCKA
ONITUMAITLHBIX PEXKUMOB
paboThI CUCTEMBI

CUCTEM

BelnonHenue 3aiaHuii 10 peanu3alvy UMUTALMOHHOTO MOJCIIMPOBAHUS C
MOMOILBI0  IIPOIPAMMHOTO  OOECHEUEHUs,, HaXO0XJEHHE ONTUMAJIbHBIX
yciaoBUH (YHKIMOHMPOBAHUS CHCTEMBI C TOMOUIBI0 HMMUTAI[HOHHOTO
MOZCIIMPOBAHUS.

MHorokputepuaibHbIe
METO/bl ONTUMHU3AIII
JUTS IPUHSATHUS peLICHUMA

MHOFOKpI/ITepI/IaJIBHI)IC MCTO/JIbl OIITUMH3AINU JJIA HPUHATHUSA peH_IeHI/Iﬁ

HSY‘IGHHG TCOPCTUICCKOTO Marcpurajia 110 MMPUMCHCHHUIO
MHOTI'OKPpUTCpUATIbHBIX METOJOB OITHUMHU3ALWMHU OJId IIPUHATHA peH.IeHPIIZ,
CaMOCTOATCIIbHOC BBIIIOJIHCHUC 3aJaHui 1o IMPUMCHCHUTIO

MHOT'OKPpUTCpUATIbHBIX MCTOOOB  IIPHUHATHA peH_IeHI/Iﬁ A1 pCUICHUA
MPAKTUYCCKUX 3aaa4 CHUCTCMHOI'O aHajlm3a C HUCITIOJIB30BaAHHUEM
KOMIIBOTCPHBIX TEXHOJIOTHH.

MareMatnyeckre METObl IPUHATHS PELIEHUN
N3ydyeHne TeopeTH4ecKoro Marepuanga M0 IPUMEHEHHIO MaTeMaTHYEeCKHX

Maremarudeckue o
METOJIOB IPUHSATHUS PELICHHIA.
METO/IbI TPUHATHUS
N CamocrosTenpHas padoTa 0 KOMIIBIOTEPHOMY PEIICHHIO 3a/1a4 Ha TIPUHSITHE
eIICHUN o
p peleHnii ¢ WCIIOJb30BAHUEM MAaTEMATHYECKUX METONOB MPUHATHS
pelICHHUIA.
NmuTaninoHHOE MOJIETUPOBAHUE JJISI TPUHSATUS PEIICHUN
N3ydeHune TeopeTHUeCKOro mMarepuaia 00 MCIOJIb30BAHUA MMHUTAIIMOHHOTO
Nmuranmmonnoe

MOJIETIMPOBAHUE [
IIPUHATUS PELICHUI

MOACIIMPOBAHUS JJISA IPUHATHA peHIeHHﬁ.
CamocrosTenpHas pa60Ta 110 BBIIIOJTHCHUIO SaHaHI/Iﬁ, CBsA3aHHBIX C PCIICHUC
3aaa4 110 MPUHATUIO pGHICHI/Iﬁ C IPUMCHCHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHH.




6. MeToguyeckue MaTepuajbl 1JIs1 CAMOCTOATEIBLHOM PadoThl 00y4AOIIMXCS 10 M CHHUILIMHE (MOAYJII0)

B 00BbeM camocToATeNnbHOM paboThI 0 TUCIMITIMHE BKIIOYAETCS CIeayIolee:

- 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
IIPAKTUYECKUX 3aHATUM, TaK KaK IPOIYCK OJHOro (TeM OoJiee, HECKOJbKHX) 3aHATUNH MOXKET OCIOKHUTh
OCBOEHUE pa3AeoB Kypca. Ha mpakThuueckux 3aHATHAX MaTEpUal, N3JI0KEHHBIN Ha JIEKLIUAX, 3aKpEIUIIeTCS U
IIOITOTOBKE JIOKJIAJIOB U COOOILEHUH, IPE3EHTAIN, @ TAK)KE B pPaMKaX BBIIIOJHEHUS MPAKTUUECKUX 3aJaHUM,
peleHusl KeHCOB U TECTOB, peajli3alliy I'PYNIOBBIX TPEHUHIOB, MPOOJIEMHBIX JUCKYCCHHM U Ipyrux (opm,
npeaycMorpeHHsix PIT/I.

[Tpuctynas K M3y4eHUIO TUCLMILUIMHBI, HEOOXOIUMO B IIEPBYIO OY€pe/lb O3HAKOMUTHCS COAEPIKaHUEM
PIT/I, a Takxke METOOUYCCKUMHU YKA3aHUSMHU IO OPraHU3alMU CaMOCTOSTEIBHONH paboThl M MOATOTOBKHU K
IIPAKTUYECKUM 3aHATHSIM.

[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHSAM U B PaMKaX CaMOCTOATEIbHOW pabOThl MO H3YyYEHUIO
JUCLUIUIMHBI 00y4YaroImuMcsi HE0OX0JUMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HAa JIEKIMOHHOM 3aHATHM MAaTEpHANl U JOIOJIHUTH €ro C y4eTOM
PEKOMEHI0BAaHHOMU 110 IaHHOW TEME JINTEPATYPHI;

DU  CAMOCTOSITEJIBHOM  M3Y4YEHMM TEOPETHUYECKOU
pekomenoBanuble B PI1J[ ncrounukuy;

MOJIFOTOBUTHCS K IPOBEPOYHOM paboTe, IPETyCMOTPEHHOIN B KOHTPOJIbHBIX TOUKAX;

IIOATOTOBUTHCS K IPOMEKYTOYHON aTTECTALIUN.

TEMBbI caciaTb KOHCIICKT, HCIIOJIb3Ys

7. OueHoYHble MaTepHaJbl JJs1 NPOBedeHHs] TEKYIIero KOHTPOJIsI yCIeBAeMOCTH W NMPOMEKYTOYHOM
arrecTauvy 00y4armMXCcs M0 JMCUHUILINHE (MOLYJII0)
7.1. IlepedeHb KOMIETEHIIHMH ¢ yKa3aHUEM ATaIloB UX (HOPMHUPOBAHHS B MPOLIECCE OCBOCHUS AUCIIMITITUHBI

Kox u HauMeHOBaHUE
Ne KonTponupyembie paziensl AUCIUILITUHBI . Bup onienouHoTro
WHMKATOPa KOHTPOIUPYEMOMA
n/n (Momysst) cpeacTsa
KOMIICTCHIIMH
1 OcHOBHBIE TOJIOKEHU cucTeMHoro ananmsa.| YK-1.1, YK-1.2, VK-1.3, VK- TecT
MareMmaTuuecKue MOASIN CUCTEM 1.4, YK-1.6, YK-1.5
Metoasl ontumusanuu. I[lpumepsl moucka VK-1.1. VK-12. VK-1.3. VK-
2 |onTHMAJBHBIX PEKAMOB (DYHKIIMOHHPOBAHUS 1.4, VK-1.5, VK-1.6 TECT
CHUCTEM
NMuTanmoHHoe MOJEIUPOBAHUS TPOIECCOB VK-1.2. VK-1.3. YK-1.4. VK-
3 |ms momcKa ONTHMABHBIX PEKAMOB PabOTHI 1.5, VK-1.1, VK-1.6 TECT
CHUCTEMBbI
4 Muorokpurepuanbubie MeToab! ontumu3anuu| YK-1.1, YK-1.2, YK-1.3, VK- Tect
JUTSI IPUHSITUS PELLICHUN 1.4, YK-1.5, YK-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 NmuranmonHoe MOJEITUPOBAHHUE mrsa| YK-1.1, YK-1.2, YK-1.3, VK- TecT
TIPUHSATHS PEIICHUHA 1.4, YK-1.5, VK-1.6 ec
7 3auer VK-1.1, YK-1.2, YK-1.3, VK- TecT
© 1.4, VK-1.5, YK-1.6 cc

7.2. TunoBble KOHTPOJIbHBIE 3aJJaHHsI UM UHbIE MaTEPHUAJIbl TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOJUMbIE
JUIs1 OLICHKH 3HaHUH, YMEHHUI U HaBBIKOB U (MJIN) OTIBITA MPO(ECCHOHATBHOM AEATENbHOCTH, XapaKTEePU3YIOIINUX
sTansl (POPMUPOBAHUS KOMIIETEHIIUH B POLIECCE OCBOSHUS AUCLUTIINHBI
Jnis mpoBepku cOPMHUPOBAHHOCTH MHIUKATOPa AocTkeHus komnerenimn YK-1.1, YK-1.2, VK-




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

TunoBble KOHTPOJIbHBIE 3a/1aHUS
3anaua 1
Haiitn nanuble uisi 3aaydl MO CBOEHM MpeAMETHON 00J1acTH, OCYIIECTBUTh UX CHUCTEMATHUECKYIO
00paboTKy, BEITIOJHUTH MPOTHO3 HA OCHOBE MOCTPOSCHHON MAaTEMATHYECKON MOJIeNN
3amaua 2
CdopmynupoBaTh MaTEeMATHUYECKYIO  3a/ladyy ONTUMHU3ALWU I8 TOBBIICHUS 3(PPEKTUBHOCTH
TEXHOJIOTHYECKOI0 Ipolecca B cBoel npeaMeTHon obnacTu. PemuTs 3a1a4y onTuMHU3aluu,
CeNaTh BBIBOJBI 00 ONMTHUMAILHOM PeXUME (DYHKIIMOHUPOBAHUS CHCTEMBI
Tect 1
. COBOKYIMTHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB, 00Pa3yIONIUX ETOCTHOCTh WM €IMHCTBO
. MOJIETIb
. OpraHHU3aIHs
. CUCTeMa
. COCTOSIHUE
. InHamMuueckoe U3MEHEHHE CUCTEMbI BO BPEMEHHU
byHKIMS
. TIporpecc
. TIporiecc
. (hakTop
. HecBomMMOCTh CBOWCTB CHCTEMBI K CYMME CBOMCTB €€ KOMITOHEHTOB
. BBEHTYaJIbHOCTh
. OMEPJHKCHTHOCTh
. DHTPOMHS
. OKCTPATTOJISIIIHS
[Tpouiecc HEMPEPHIBHOTO Pa3BUTHS CHCTEM BO BPEMEHU
. TNAJICKTHKA
. TIporpecc
. IMHAMHKA
. (DYHKITMOHUPOBAHHE
5. CnocoOHOCTh CHCTEMBI 3aMMCTBOBAaTh HEOOXOIUMBIC PECYpChl U3 BHENIHEH cpeapl U
MIPOTUBOACHCTBOBATH TEHICHIINH Pa3pyIICHUS
a. aJjanTarys
0. HeraTuBHas SHTPOIUS
B. TOMEOCTa3
T. SMEPKEHTHOCTh
6. lleneHanpaBieHHBI UTEPAIMOHHBIN TIPOIECC MOIYYCHHUS CEPUH CHCTEMHBIX 3()()EKTOB ¢ Iebio
ONTUMHU3AINY TTPUKIIATHON LIETH B paMKax 3a/JIaHHbIX OTpaHUYEHUI
a. cCUCTeMHBIN 3 ekt
0. CTPYKTypHas ONTHMH3AIUS
B. QHTPOITHS
I. Iporpecc
7. CucreMa MOET JOCTUTHYTh TPeOyeMOTo KOHEYHOTO COCTOSIHHS, HE 3aBHCSINETO OT BPEMEHU U
OTIPEETSAEMOr0 UCKIIOYUTEIFHO COOCTBEHHBIMU XapaKTEPUCTHUKAMHU CHUCTEMBI MPHU PA3TMUHBIX HAYaTbHBIX
YCIIOBUSAX M PA3TMIHBIMH ITYTSIMHU
a. SKBU(UHAITBHOCTh
0. SMEpHKEHTHOCTh
B. DQHTPOIIHSA
T. SBOJTFOITHUS
8. Merononorust pemieHusl MpoOieM, OCHOBaHHAsl HA CTPYKTYpHU3aIlMM CUCTEM U KOIUYECTBEHHOM
CpPaBHCHUH aIbTCPHATHB
a. CUCTEMHBII aHaIH3
0. MOJIeTMPOBaHKE
B. IPOTHO3UPOBAHHE
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r. Perpocniekuus

9. XapakTepucTrKa, oTpakaromias kKauecTBo (3¢(HEeKTUBHOCTB) CUCTEMBI WJIH IICJICBYIO HAITPABICHHOCTh
mporecca

a. 3JIEMEHT

0. pe3yabTaT

B. IIPOIIECC

T. IOKa3aTeib

MHOecTBO OOBEKTOB BHE JAHHOI'O 3JI€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

Tect 2

1. COBOKYMHOCTH Clly4aiiHO OTOOpaHHBIX OOBEKTOB HA3BIBACTCS:

a) reHepaJbHOM COBOKYITHOCTBIO; 0) BHIOOPOUYHON COBOKYIHOCTBIO; B) MPOCTON COBOKYITHOCTBHIO; T)
MTOBTOPHOI COBOKYITHOCTBIO; ) OECTIOBTOPHON COBOKYITHOCTBIO.

2. Bce mbicnuMbie 00BEKTHI HEKOTOPOTO KUCTOYHUKA HAOIIOIEHUN

Ha3bIBAKOTCS:

a) TEHEpaJbHOW COBOKYIHOCTHIO; 0) CIYyYailHBIM KOJUIEKTHMBOM; B) COBOKYITHOCTBIO OOBEKTOB; T)
MHOKECTBOM OOBEKTOB.

3. Eciu kaxaplii 00bEKT IreHepajJbHOM COBOKYIHOCTH MMEET OJAMHAKOBYIO BEPOSTHOCThH IONACTh B
BBIOOPKY, TO BHIOOpPKA Ha3bIBACTCS:

a) MPOCTOHi; 0) MOBTOPHOIA; B) OECITIOBTOPHOIA; T') PETIPE3CHTATUBHOM; /1) TEHEPAIbHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YHCJIO BBHIOPAHHBIX CIydyallHBIM 00pa3oM 3JIEMEHTOB; 0) OrpaHMYEHHOE YHCIIO
3JIEMEHTOB, BEIOPaHHBIX HECIy4aiHO; B) O0JIbIIAs COBOKYITHOCTh 3JIEMEHTOB, JJIs1 KOTOPOM OLIEHUBAIOTCS

XapaKTEPUCTHUKHU.

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

a) o0beM BBIOOpKH; 0) HAOOPOM 3HAYEHUH; B) COBOKYITHOCTHIO HAOIIOJICHUH; T') UCXOHBIMU JTAHHBIMH.

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 3enensrx, 200 cuanx u 200 Oenbix mapoB. 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 reHepaabHOW COBOKYITHOCTH COCTABIISET ... IIIAPOB.

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

9. Kak Ha3bIBaeTCs YNCIEHHOE 3HAYCHUE NIPU3HAKA:

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

. 10. KonnuectBo Habt01eHUH, IOTIaBIIMX B 33/JaHHBII HHTEPBAJI MHTEPBAIbHON TaOJIUIIbI, HA3bIBAETCS:

a) 4aCTOTOM; 0) 4aCTOCThIO; B) OTHOCUTENBHON YaCTOTOMH; T) HAKOIIEHHOW YacTOTOM.

Kirou

12345678 910

OBr a a a rB a

OCTaJIbHBIE TECTHI HA CaliTe TUCIIUILIMHEI



7.3. Cucrema OLEHHBAHMSA Pe3y/IbTaTOB OOYYECHHUsS IO AMCLUUIUIMHE (MOIYJIO) NPU MPOBEACHUU TEKYIIETO

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 U3JI0)KEHHE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JIUTEPaTypHl,
PEKOMEHIOBAaHHOM paboyeii MporpaMMoi o TUCIUTUTHHE (MOJIYJIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHIEIIUAX U HAMPABICHUSX JUCUUILINHBI
Y /1aBaTh UM KPUTHUYECKYIO OLIEHKY, UCIIOJIb3Ys HAYUHbIE TOCTHXKEHUS JPYTUX
JUCLHUTIIINH

HaBBIKU:

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

- BIIaIC€T HABBIKAMHU CAMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CIOKHBIE MPOOIEMbI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSIET TeOPETUUYECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJHEHUS
3aaHU;

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

- 0e3ymnpevHo BaIeeT HHCTPYMEHTAPUEM YIeOHOM TUCIUTUTMHBI, YMEHUE €TO0

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 JTOTIOJHUTEIBLHOM JINTEpATyphl, PEKOMEHI0BAaHHON
paboueil mporpaMmoit o AUCHUIITUHE (MOIYITIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABIECHUAX
JUCIUIUIMHBL U JJaBaThb UM KPUTUYECKYIO OIICHKY;

- ACII0JIB3YET HAYYHYIO TEPMHUHOJIOTHIO, JINHIBUCTUYECKH U JIOTUUECKH IIPABUIIBHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 000OCHOBAHHBIE BHIBOJIBI;

- BJIaJICET MUHCTPYMEHTAPUEM IO JUCLUILIMHE, YMEHHUE €0 UCIIOJIb30BaTh B
MIOCTAHOBKE U PELICHUH HAy4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsITeNNbHAs paboTa Ha MPaKTUUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KYJIbTYphl UCIIOJIHEHUS 3a/1aHUI;

- CpelHUi ypOBEHb C(POPMUPOBAHHOCTH 3asBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- 0e3 3aTpyJHEHHI BBIOMpPAET CTAHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;

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




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, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHICIIIUAX U HAITPABJICHUAX 10
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

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

- paboTa 1noj pyKoBOJCTBOM IPENO/IaBATENsI Ha MPAKTUUYECKHUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

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

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/ENBHBIX HCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMSI 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NEeSITEeIbHOCTH, XapaKTepU3YOLIMX JTanbl  (OpMUPOBAHMS  KOMIIETEHIMH B  TPOLIECCE  OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

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

[locTpoenne u ucnonb30BaHHE OaJlaHCOBBIX MOJENEW Ji ONMMCAHUSA B3aMMOCBS3€M B CIOMXKHBIX
cUCTEMAxX

Monenu cucTeMHOM TUHAMUKHU U UX IPUMEHEHUe

[TpubnuxeHHbIe METO/IbI pelIeHus JuQGepeHIMaIbHbIX YpaBHEHUH 1 UX IPUMEHEHHE IS peaIn3aiuu
MoJIeNIed CHCTEMHON JHHAMHUKH

IlocTpoenne Mozeneil CHCTEMHOM TUHAMUKH, IPUMEPBI PELIEHUS C UX MIOMOILBIO IPUKJIAJHbIX 33a1a4

HMMuTanmoHHble METOBI 1711 MOJICIIMPOBAHUS MIOBEJCHHS CUCTEM

Buibl IMUTALIMOHHOTO MOJIETMPOBAHUS

MatemaTuyeckrie OCHOBbI IMUTAllMOHHOT'O MOJIETTMPOBAHUS

OO6paboTka pe3ynbTaTOB S3MIIMPUYECKHX MCCIEOBAHUN C TOMOIIBIO METOJ0B MaTeMaTH4YeCKOMN
CTaTHCTUKH 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.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O BUJIE PACHpEeAesiCHUs CIy4allHOW BEJIMYMHBI B T'E€HEpaIbHOH
COBOKYITHOCTH.

Hcnonb30BaHNEe MHCTPYMEHTANBHBIX MPOTPAaMMHBIX CPEICTB Ul PELICHUS 3aJad MaTeMaTUYeCKOH
CTaTUCTUKH.

BrIsiBieHHE CTATUCTUUECKUX 3aBUCUMOCTEN MKy MPU3HAKOM U (haKTOpaMHu.

ITocTpoeHne MOJEIIH pErpeccum.

OneHKa KayecTBa ypaBHEHUS PErPECCUU, IPOBEPKA 3HAYMMOCTH YPaBHEHHSI.

IIpoBepka mnpeanocsuiok MHK s Mopenu napHOW JIMHEMHOW perpeccuu Uil ONpeIeieHUs
aJICKBAaTHOCTHU

MOJICIIN.

[TpumeHeHre HEMMHEWHON OAHO(AKTOPHOM perpeccuu Aisi IPUOIMKEHHOTO MUCAHUS YMIHUPUYECKUX

3aBUCUMOCTEN B CTPOUTEIILCTBE

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

NpU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

Pemmenue 3anaun o BiustHUM (DAKTOPOB HA PE3YIbTAT C TOMOIIBIO PETPECCUOHHON MOJICIH.

Hcnonp30BaHne MHCTPYMEHTAIbHBIX IPOrPAaMMHBIX CPEJICTB JJISl PEIICHUs 3a7ad MaTeMaTH4ecKOu
CTaTUCTUKH

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

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

3aa4y JUHEHHOrO IPOrPaMMUPOBAHHUS B CTPOUTENBCTBE.

I'paduueckuii MeTop perieHus 3a1a4 JMHEHHOTO IPOrpaMMUPOBAHHUSL.

Ananu3 rpau4ecKoro peleHust Ha YyBCTBUTEIbHOCTbD.

Cummekc-MeTo/| peleHus 3a1a4 JIMHEHHOr0 IPOorpaMMHUPOBaHMUSL.

Hcnonp30BaHNE MHCTPYMEHTAIBHBIX IPOTPaMMHBIX CPEIACTB JUId PEUICHMs 3ajad JIMHEHHOIO
MIPOrpaMMHUPOBAHUS.

TpancnoprHas 3a1a4a ¥ 3aJja4a O Ha3HAYCHUAX B CTPOUTEIILCTBE.

3aa4i MHOTOKpUTEPUATIbHONW ONTUMHU3ALNH

MareMaTnyeckue METOAbI MONACPKKY IPUHATHS pELICHUN

7.4.2. IlpakTuueckue 3aJaHus 175 MPOBEACHUS TPOMEKYTOUHOM aTTecTalli 00yJaronInxcs
[TocTpoenue 6amancoBoi Mojenu JIeoHThEBa, TPOTHO3UPOBAHUE C TIOMOIIBLIO TOCTPOCHHON MOJIENN
AHanmu3 W TPOTHO3 COCTOSIHUSI CUCTEMBI C TOMOIIBIO MOJEIM CHUCTEMHOM JTWHAMUKH, MPOTHO3
9KOJIOTUYECKON CUTYyalU
Matematuueckasi 00paboTKa JaHHBIX, TOCTPOCHUE MOJIEIH PETPECCHH, aHAIHU3 TTOCTPOSHHONW MOIETTH
Ananus u MPOTrHO3NUPOBAHUE COCTOAHUA CUCTEMBI HA OCHOBE BPEMCHHEIX PAI0B
HmurtanmoHHoe MoJeupoBaHe (PU3MYECKOr0 MIIM TEXHOJIOIMYECKOro Ipoliecca
Pemenne 3ala4uy OIITUMU3AIIUHN JIs1 IIOBBIIIICHU S 3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTHYCCKOTO IMporecca
3anavya NpUHATHS PEIICHHUH sl pEIICHUs TPOOIEeMbI B MPOPECCUOHANBHON AeITeTbHOCTH
MHorokputepHralibHas ONTUMU3ALMS ISl TPUHATHS pEeLIeHHs B TPOPECCHOHATBHON AESITETbHOCTH

7.4.3. IlpumMepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPH HATUYUHN )
KypcoBast pabota (mpoekT) He MpeaycCMOTpeHa YIEOHBIM IIIAHOM.



7.5. Meroandeckue MaTepuaibl, ONPEAESIONne MPOLeAyphl OLICHUBAHUS 3HAHUM, YMEHUN, HABBIKOB U (MJIM)
OIbITa IPOPECCUOHATBHOM 1EeATENbHOCTH, XapaKTepU3YIOIUe 3Tanbl POPMUPOBAHUS KOMIIETCHIIUN

IIpouenypa mnpoBeneHUs NPOMEKYTOUYHOM aTTECTAlMM M TEKYLIEr0 KOHTPOJSA YCIEBAEMOCTH
perIaMeHTHpPYyeTCs JOKAJIbHBIM HOPMATUBHBIM AKTOM, OINPEAEISIOUIUM MOPSII0K OPraHU3alui U IIPOBEICHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTallui 00yYarOIUXCS.

[Tponienypa oueHuBaHUS (HOPMUPOBAHHS KOMIIETCHIIMHA TPU MPOBEACHUU TEKYIIETO KOHTPOIS
npuBeAcHa B 1. 7.2.

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

Onucanue mnokaszaTeslied M KPUTEPHEB OLICHMBAHUS KOMIIETEHLMH Ha pa3IM4YHBIX 3Tanax Mx
(bopmMHUpOBaHUs, ONTUCAHUE IIIKAJ OL[CHUBAHUS

OrneHka «3a4TeHO»

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

3a Mpeaessl yueOHOH IPOrpaMMBl;

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
HEeCTaHJApTHbBIE CUTYAINH;

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

10 TUCUUIUINHE;

YMEHUE OpPUEHTHUPOBATHCS B TEOPHUSAX, KOHLEMUHUAX M HalpaBIEHUSX IUCHMIUIMHBI U JaBaTh UM
KPUTHUYECKYIO OIICHKY,

UCIOJIb3Ysl HAY4HbIE JOCTHXKEHUS IPYTUX TUCLUILUIMH;

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

IPYHIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHMI;

BBICOKUI YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpaMMe KOMIETeHIINH.

OrneHka «He 3a4TEeHO»

(bparMeHTapHble 3HaHUS 110 TUCIUILIINHE;

OTKa3 OT OTBETa (BBINOJIHEHUSI TMCbMEHHOUN paboThl);

3HAaHHUE OT/IEIbHBIX UCTOYHUKOB, PEKOMEHOBAaHHBIX paboueil mporpaMMoii Mo TUCIUIIINHE;

HEYMEHHE UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIn4YMe TpyobIX OIMNOOK;

HU3KNH YPOBEHb KYJIbTYpPbI UCITOJIHEHUS 3aJaHUM;

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

[IIxana oueHnBaHUsA

KonuuecTBo npaBuibHBIX

oTBeTOoB, % O1enka

10 55 «HE 3a4TCHO»

otT 55 no 100 «3aureHo»

7.6. KpI/ITCpI/II/I OLCHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUH IIpu MMpOBECACHUN HpOMC)KyTO‘IHOﬁ aTTeCTaluu

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
KOMIICTCHIIMH
«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,
HAaBBIKA. CaMOCTOATEJIBHOCTH | BBICOKAs aJallTUBHOCTh
YCTOMUYHBOIO MPaKTUYECKOr0 HABBIKA
MPAKTUYECKOTO
HaBbIKA.
OO6yuarommuiics OO6yuarommiics Obyuarommuiics Obyuaromuiics
JE€MOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CyILIECTBCHHbBIE -3HaHUA -3HaHUE U -r1y0oKuHe,
po0OeIbl B 3HAHUSIX TEOPETUUECKOTO IIOHUMaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTepuaa; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE
-JI0ITYCKarOTCs -HETOJIHbIE OTBETHl | KOHTPOJMPYEMOTO | 3HAHUS IPOTPAMMHOIO
MIPUHIUTIAATEHBIE Ha OCHOBHBIE o0beMa MaTepuaa;
OLIMOKY MPU OTBETE | BOMPOCHI, OIIHMOKH B MIPOrpaMMHOTI0 -[0JIHO€ TOHUMaHUe
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuaa; CYIIIHOCTH U
Ouera, OTCyTCTBYET HEJIOCTaTOYHOE - 3HaHUA B3aNMOCBSI3U
3HAHUE U TOHUMaHHE IMOHUMaHUE TEOPETUYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU Marepuaia IIPOLIECCOB U SIBJIECHUM,
KaTeropHii; H3J1araeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
-HENIOHUMAaHUe BOIIPOCOB; YCTaHaBJIMBATh U | OCHOBHBIX MOHSATHUH, B
CYIIIHOCTH -HEYBEPEHHBIE U OOBSICHATH CBSA3h | paMKaxX 00CYKJIaeMbIX
3HaHUA JOTIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | PAKTUKU U TEOPHUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOJTHUTEIbHBIE BBISABJISITH -CIIOCOOHOCTD
3a/laHuit ounera. BOIIPOCHI. MIPOTUBOPEYUS, yCTaHaBJIUBATh U
poOIEeMBI U OOBSACHSTH CBSI3b
TEHJICHLIUU MPaKTUKH U TEOPUH,
pa3BUTHS; -JIOTUYECKHU
-IpaBWIbHbBIE U IIOCJIEA0BATEIbHbIE,
KOHKpPETHBIE, 0€3 COJIepKaTeIIbHBIE,
rpyOBIX OMUOOK, KOHKPETHBIE U
OTBETHI HA HCUYEPIIBIBAIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aJaHus
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC
BOITPOCKHI 5K3aMcCHaTopa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPaBUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 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 npeioxeHHbIe
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 MHOTO 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/IaHMi. 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 BBIBOJIBI 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 COPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpPEIUICHHBIX 3a
JTUCITUTUTMHOM, W TIPEJICTABIIIeT COOOM cpeHee apu(METHIECKOE OT BBICTABICHHBIX OICHOK IO OTACIHHBIM
pe3ynbTaTaM o0y4eHus (3HAHUsI, YMEHHUSI, BIAJICHUE HABBIKAMHU).

OreHKa «OTIMIHOY/ «3aUTEHOY BBICTABIISETCS, €CITH CpelHee apu(hMETHISCKOE HAXOUTCS B HMHTEPBAJIC
ot 4,5 o 5,0.

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

OreHKa «yJIOBICTBOPUTEIEHOY/ «3aUTCHOY» BBICTABIIICTCS, €CIIM CpellHee apu(hMETHICCKOS HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OreHKa «HEYIOBICTBOPUTEIIBHO»/ «HE 3a4TCHO» BBICTABISCTCS, €CIU CpeaHee aphu(MeTHIecKoe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHUYECKOE 0O0ecneuyeHue JTUCIUIIMHBI (MOLyJIs1)
8.1. [lepevueHh OCHOBHOM U IOMOJIHUTEIILHOMN JIUTEPATYPhI, HEOOXOMMOM JJIs1 OCBOCHHSI TUCITUTIITUHBI (MOTYJIS )

. KonunuectBo
No ABTOp, Ha3BaHME, MECTO U3JIaHUS, U3AATEIbCTBO, TOJl U3/IaHUs Y4eOHOU U
n/m yu4eOHO-MEeTOINYECKON JTUTEepaTyphl 313?{22?;2322?%?513
OcHoBHas JuTEparypa

1 [Musickuit C. A., Ipunstue pemenuii, Camapa: Camapckuii rocyaapcrsenssiii| http://www.iprbooksh
apXUTEKTypHO-CcTpouTeNnbHbIN yHUBEpcuteT, I6C ACB, 2015 op.ru/49894.html

9 XKypasnmesa T. IO., Ilpaktukym mno gucummwimae «MmuranuonHoe| http://www.iprbooksh
MoenupoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html
Huszurouaosa A. P., Kopnonckas U. b., OGmiast Teopusi CUCTEM U CHCTEMHBIN http:/Avww.iprbooksh

3 |ananwms, Cawmapa: [ToBomxKCKMI roCyJ1apCTBEHHBIN YHUBEPCUTET OF') fu /753;9 4 html
TeJIEKOMMYHUKaIMK ¥ uHGopMmaTuku, 2017 ' '
CexuieroBa H. H., TyukoBa A. C., CuctemMHblil aHaJIU3 U NPUHATHE PELICHUH, http://www.iprbooksh

4 |Camapa: TToBOIKCKHIT TOCYIapPCTBEHHBI YHHBEPCUTET TEIEKOMMYHHUKAIMHA U Ob /75 407 html
nadopmaTtuku, 2017 ' '

5 anboa T. B., CucremHbIii aHanu3 B TeXHHKe M TexHojorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuii rocynapctBeHHblil yausepeuret, O6C ACB, 2016 op.ru/69943.html
Kopo6ogsa 1. JI., Apremos I'. B., [Ipunsitue peniennii B cucteMax, OCHOBaHHBIX http://www.iprbooksh

6 |ma 3HaHusx, TamboB: TaMOOBCKHMI TOCYIApCTBEHHBIH TEXHUYECKHUI OF') /6 4i66 html
yuusepcutet, 9bC ACB, 2012 ' '
UYepnsiea C. H., Jlenncenxo B. B., Kopo6oma JI. A., HMmwutanumonHoe http://www.iprbooksh

7 |MonenupoBaHHe CHUCTeM, BopoHex: BOpOHEKCKHI TocymapCTBEHHBIN OF') fu /50630 html
YHHBEPCUTET MHKCHEPHBIX TexHoaorui, 2016 ' '
®omun B. TI'., Umwurammmonnoe wmopenupoBanue, CaparoB: CapaToBCKUi http://www.iprbooksh

8 |rocymapcTBeHHBINH TeXxHHUYECKHi yHuBepcuteT uMeHu HO.A. Tarapuna, DBC OF') ru/76 483 html
ACB, 2015 ' '
AxmamueB @. I'., TunpdanoB P. M., MaremaTnueckoe MOAETUPOBAHUE H http:/Avww.iprbooksh

9 |meromer orrumusanuu, Kazans: Kasanckuil rocyqapcTBEHHBIH apXUTEKTYPHO - OF.) U /73?;09 html
crpoutenbHblil yausepcurer, D5C ACB, 2017 ' '
Canmmuua H. 0., HWmuraunonHoe wmoxaenupoBanue, Tomck: Tomckuit http:/Avww.iprbooksh

10 |rocymapcTBeHHBIN YHHBEPCUTET CHCTEM YIPABICHUS U PAJHOIICKTPOHUKH, DITh OF.’ y /70612 html
Konrenrt, 2015 ' '

JlonoIHUTeIbHAS JTUTEPaTypa

1 Haunensin T. 5., Teopust cucteM u cucTeMHblii ananu3, Mocksa: EBpasuiickuii| http://www.iprbooksh
OTKPBITHIA UHCTUTYT, 2011 0p.ru/10867.html
Kazanckas O. B., IOu C. I'., AnscoBa O. K., Mogenn u MeETOAbI ONTHMH3AIIHH. http://www.iprbooksh

2 |lpaxtukym, HoBocubupck: HoBocnOUpCKuil TOCYIapCTBEHHbIN TEXHUYIECKUIT OF.) ru/ 453;97 html
yausepcutet, 2012 ' '

3 bamaranckuit U. A., IlpuxmagnHoii cucremHblii aHanu3, HosocuOupck:| http://www.iprbooksh
HoBocuOupckuii rocy1apCcTBEHHBIN TeXHUYeCKH yHUBepcuTeT, 2013 op.ru/45429.html
HuszutnuaoBa A. P., HccienmoBanue onepanvii 1 METOAbl ONTHMU3AIUU, http:/Avww.iprbooksh

4 |Camapa: TTOBOKCKHIT TOCYIapCTBEHHBIA YHHBEPCUTET TEIEKOMMYHHUKAIMHA 1 0I.3 fu /75?;77 html
nadopmaTtuky, 2017 ' '
IOaun B. C., Meroauyeckue ykazaHus U KOHTPOJIbHBIC 3aJJaHUS M0 TUCLIUIUIUHE http://www.iprbooksh

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

cBsi3M M nHopMartuku, 2014

op.ru/61765.html




OO0yuaromuecs u3 yucia nHBaUI0B U Juil ¢ OB3 obecrieunBaroTcst me4YaTHBIMU U (WJTH ) SJIEKTPOHHBIMH
o0pa3oBaTeNbHBIMU pecypcaMu B (popmax, alaliTHPOBAHHBIX K OTPAaHUYEHUSM UX 310POBbSL.

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

HaunmenoBanue pecypca cetu «HTEpHET» DJEKTPOHHBIN aJipec pecypca
OCHOBBI CHCTEMHOI'0 aHAJIN3a ¥ TCOPUH IPUHATHS PEIICHHMA moodle.spbgasu.eu
elibrary.ru elibrary.ru
Scilab https://www.scilab.org/
8.3. IlepeueHb COBpeMEHHBIX MTPO(ECCHOHABHBIX 0a3 JTaHHBIX U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DIIEKTPOHHBIN aJpec pecypca
Cucrema aucranimonnoro ooyuenust CIIGIACY Moodle https://moodle.spbgasu.ru/
DnexTpoHHas obubnnoreka Upouc 64 Ihl}g;)://ntb.spbgasu.ru/|rb|S64r_p
DIeKTPOHHO-0MOIMOTeUHAs CHCTeMa u3aarenbeTBa "Jlanp" https://e.lanbook.com/
DIeKTPOHHO-0MbIMoTeuHas cucreMa n3narenscrsa "IOPAUT" https://www.biblio-online.ru/
DeKTpoHHO-0MOIMOoTeYHast cucTeMa u3aarenbersa "IPRbooks™ http://www.iprbookshop.ru/
Hayunas 3JIEKTPOHHAs

Hayunas anexkrponnas 6ubnuoreka eLIBRARY.RU suborexa eL IBRARY RU

@denepanbHblii  0O0pa3oBarenbHBId MopTan "EanHoe okHO [ocTyma K

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

Poccutickas rocyrapcTBeHHasi OMOJIHOTEeKA WWW.Isl.ru

Bceepoccuiickuii MHCTUTYT HaydyHOM M TeXHHYECKOW uHbopmanuu -

(BUHWTH) www2.viniti.ru

Enunenii  »nekTpoHHBIH pecypc  yu4eOHO-METOIUYECKOH  JUTepaTypsl

CLIGLACY www.spbgasu.ru

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

[Mepnoanyeckue m3nanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

https://www.spbgasu.ru/upload-
Cnmcok cOopHUKOB TpynoB U koHpepenuuii B PUHI/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

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

8.4. IlepeueHbp HH(GOPMALMOHHBIX TEXHOJIOTUH, HCHOJIB3YEMBIX MPU OCYILECTBIEHUH O0O0pa30BaTeIbHOIO
mporecca IO JUCHUIUIMHE, BKIIOYas NEpedYeHb JIMIEH3MOHHOIO M CBOOOJHO paclpoCTPaHsSEeMOro
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 00eCTIeueHNEe TUCITUTIITUHBI
CaeneHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEIICHHI ISl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUI
JUIl CAMOCTOSITEIIbHON paboThI

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
CpeAcTBaMU 00y4eHUs

07. VYwuebHble ayauUTOpUU JJs  TPOBEACHUS
JEKIIMOHHBIX 3aHATHH

YueOHas AyJUTOPHUA JJIA IMPOBCACHU 3aHATHI
JCKIIMOHHOIo  THIIa, KOMIIJICKT MyJ'II:THMGI[HfIHOFO

000py0BaHUs (mepcoHanbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA TMPOEKTOP, IKpaH, ayJuo-CUCTEMA),
JI0CKa,  JKpaH, KOMIUIEKT  ydeOHOW  melenn,

noakmoueHne kK kommbiorepHoit cetn CIIGIACY,
BbIXOJ B MIHTEpHET

07. KomnbroTepHbIi Ki1ace

Pa6oune mecra ¢ [1K (cTon KOMIbIOTEpHBIN, CHCTEMHBIN
OJIOK, MOHHTOp, KJIaBHATypa, MBIIIb), CTOJ pabouuid,
noakmoueHne kK kommbiorepHoit cetm CIIGIACY,
BBEIXOJ B Internet.

07. Ilomerenust j1si CaMOCTOATEIBHONU pabOTHI

[Tomemienue 151 CaMOCTOATEIBHOM PAOOTHI (YU TATBHBIH
3ai oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [1IK
s gmn ¢ OB3  (cuctemHblii  O710K, MOHHTOD,
KJIaBHATypa, MBIIb) C TMOJAKIIOYEHHEM K CETH
«HTEepHET» U OOecreueHnueM JI0CTyNa B SJIEKTPOHHYIO
nHpopMannoHHo-o06pazoBatenpHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016




07. VYuebuble aymuTopuu Ui npoBeneHus |Kommiekt MYJIbTUMEIUHHOTO 000pyI0BaHUS
MPAKTUYECKHUX 3aHATHM, KypcoBOTO|(TIe€pCOHATBHBII KOMIIBIOTED, MYJIbTUMEIUNHBINA
NPOCKTHPOBAHUS (BBIMOJIHEHUS KYPCOBBIX PadoT),|IPOEKTOP, IKpaH, ayAHO-CUCTEMa), JOCKA, KOMILJICKT
TPYNNOBBIX M WHIUBUAYAIbHBIX KOHCYJIbTAUUH,|yueOHOM MeOenH, NOIKII0YeHHE K KOMIbIOTEPHOU ceTH
TEKYIIETro KOHTPOJIs U mpoMexxyTounoit arrectauuu|CII6IACY, Beixon B MHTEpHET

Jnst maBanuaoB U i ¢ OB3 o0ecrieunBaroTcs crieranbHble YCIOBUS AT TOTY4eHUsT 00pa3oBaHUs B
COOTBETCTBUH € TPEOOBAHUSAMH HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB.
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