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1. ey 1 32124 0CBOEHUSI AMCUUIJIMHBI (MOTYJIs1)
dbopMupoBaHUe y OyIyIIUX MAarKCTPOB CIOCOOHOCTH OCYIIECTBISATH KPUTUIESCKUI aHAITHU3 TTPOOIIEMHBIX
CUTYaIlMil Ha OCHOBE CHCTEMHOTO MTOAX0/a, BRIpadaThIBaTh CTPATETHIO JIEHCTBUMA
dbopMHUpOBaHHE CIIOCOOHOCTH K BBISBICHHIO COCTABJISIFOITUX MPOOJIEMHON CUTYaIlMH M CBSI3EH MEXIY

HHUMU,

OCBOEHHE METOJIOB KPUTHYECKOTO aHaJIM3a MPHU HCCIEAOBAHUU CHCTEM M BbIOOpa METOAOB aHAU3a,
aJIeKBaTHBIX MPOOJIEMHON CUTYAllUH;
MOJIyYeHUE HAaBBIKOB pa3pabdOTKHM U OOOCHOBaHHE IIJIaHa JCHCTBUM MO pELIEHUI0 MNpOoOIEeMHON

CUTYyallUH;

MOJIyYeHUE 3HAHHUI M0 MPUMEHEHHIO CIIOCOOOB OOOCHOBAaHMS pelIeHUs (MHAYKUUSA, NEAYKIHS, IO
aHAJIOTHH) POOJIEMHOM CUTYyallMH N3YYEHHE TPUHIIUIIOB TEOPUU CHCTEM;

OBJIaJICHUE CIIOCO0AMU KJIacCU(PUKAIIUN CUCTEM;

pa3BUTHE HABBIKOB CHCTEMHOT'O MOJEIUPOBAHUS;

MO3HAHHUE CIIOCOOOB MPUHSATHUS PELICHUH B CIOKHBIX CUCTEMAX.

2. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O00y4YeHHsI MO JAUCHMIUIMHE (MOJYJ/II0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemblie pe3yabTaThl O0y4eHUS 1O

KOMIIETEHIIH MHAMKATOpa TOCTHKEHUS JTUCIUTUTHHE, 00€CIIeUNBAIONINE JOCTIKEHHE
KOMIIETEHIIH IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII
YK-1 CrocobeH|YK-1.1 OcymecTBisier TOWCK|3HAET
OCYILLIECTBIATh KPUTUUECKUI |HHPOPMALIMOHHBIX PECYpCOB (B[- MNpPHUHIMIBI MHOUCKAa W  MaTeMaTHYECKOil
aHaJIn3 npoOJEeMHBIX [TOM YHcie B IUPPOBOH cpene),|00padoTKH JaHHBIX,
CUTyauun Ha ocHoBe|cOop 1 00pabOTKy MH(MOPMALUYU|IPUHLIUIBI ~ T€HEpalul  Pernpe3eHTaTUBHON
CUCTEMHOT'O M10/1X0/1a,|0 MTPOOJIEMHON CUTYalluu BbIOOPOYHOIN COBOKYITHOCTH;
BbIpabaThIBaTh  CTPATETHUIO - TEOpPETUYECKHE OCHOBBI MaTeMaTU4YEeCKON
NENCTBUN 00pabOTKH TaHHBIX
ymeer
- OCYIIECTBIISATh T€HEPAILNIO PENPE3CHTaTUBHON
BBIOOPKHU B COOTBETCTBHH C 33aHUEM;
- 000CHOBBIBaTh HEOOXOUMBIN 00BEM BHIOOPKHU
JUIS UCCIIETOBAHUS;
- POBOJUTH CTATUCTHUECKYI0 00paboTKy
JTAHHBIX POBOAUMOTO HCCIEIOBAHUS.
BJIaJleeT HABbIKAMHU
- MaTeMaTH4YeCKUMH MeToJaMu 00paboTKU
JTAHHBIX
YK-1 Cnoco6en|YK-1.2  TlpoBoguT  OIICHKY|3HAeT
OCYILIECTBIATh KPUTHUECKUH |UHPOPMALlUM O  TNPOOJIEMHOM (|- TEOopeTHYecKHe OCHOBBI TEOPUH IPOBEPKHU
aHaJn3 NpOOJIEMHBIX|[CUTyallUM  Ha  COOTBETCTBME|CTATUCTUYECKUX TUIOTES;
CUTyalnun Ha OCHOBe|TpeOOBaHUSIM OOBEKTUBHOCTH H|ymeeT
CHUCTEMHOTO M0/IX0/1a,|0CTOBEPHOCTH - GOpMyIIMPOBATH CTATUCTUYECKUE THUITOTE3bI;
BbIpabaThIBaTh  CTPATETHUIO - OCYWIECTBIIATb ~ IPOLEAYPY  HPOBEPKHU
NEUCTBUM CTaTUCTUYECKUX TUIIOTE3;

BJ1ajieeT HABBIKAMM
- MpoueaypamMH TPOBEPKH CTATUCTHUYECKHUX
TUIIOTE3




YK-1 Crnocob6en|YK-1.3 Ocy1ecTBisieT|3HaeT
OCYILECTBIISATh KPUTUYECKUH | IEKOMITO3HUIIUIO poOJIEMHO¥ |- CIOCOOBI JEKOMIO3UIIMA CHUCTEM (armapar
aHaIm3 MPOOJIEMHBIX [CUTyallMH KaK CHCTEMBI 3HAKOBBIX AUarpaMM M mpoyee);
CUTYyalHi Ha OCHOBE - MareMaTUYeCKHUE  METOJBl  BBISBJICHUS
CUCTEMHOTO MoJAX0/1a, 3aKOHOMEPHOCTEH  (YHKIIMOHUPOBAaHUS U
BBIPa0aThIBaTh  CTPATETHIO pPa3BUTHS CUCTEM;
nencTBuit - MaTe€MaTHM4YE€CKHE MOJCIIM OIMCAHUS CHCTEM
JUI8 WX aHajuu3a U [POTHO3UPOBAHUS
MOBEJICHUS, CTPATETMYECKOT0 TIJIAaHUPOBAHMUS;
yMeeT
- BBISBJIATH CHCTEMOOOpasyromue (HakTopsl,
XapaKkTepU3yIOlUe CTPOCHUE U TIOBEICHUE
CHCTEMBEI,
BJIajieeT HABBIKAMMU
- cnoco0aMy  BBISBJICHHS  COCTaBJISIONINX
POOJIEMHOM CUTYAITU U CBS3EH MEKIYy HUMU C
MCII0JIb30BAaHUEM MaTEMAaTHYECKOIO arnapara:
0aJIaHCOBBIX MOJCIICH,
MoJeiei CHUCTEMHOM ITUHAMUKA
PErpeCCUOHHBIX MOJEIIEH
YK-1 Cnoco6en|YK-1.4 BoisiBnser aneMeHT(bl) U|3HACT
OCYIIECTBIISATh KPUTHUCCKUM|CBA3B(H), co3Jarolye|- OCHOBHBIE MaTEMaTUYCCKHE MOACHH I
aHajm3 POOJIEMHBIX [IPOOJIEMHYIO CUTYAIUIO BBISBIICHUS 3JIEMCHTOB M CBSI3CH B CHCTEMaX,
CUTYyalMi Ha OCHOBE CO3JAIOMUX  MPOOJEMHYID  CHUTYyaIlMl0  C
CHCTEMHOTO MOX0/1a, MCIIOJIb30BAaHUEM MaTEMATUYECKOTO anrmapara:
BBIPa0aThIBaTh  CTPATETHIO 0aJIaHCOBBIX MOJICIICH,
nencTBuit MOJICICH CUCTEMHOM JUHAMHUKHU,

PErpeCCUOHHBIX MOJIETEH;
MaTeMaTHU4YeCKHUE OCHOBBI
MOJIEJTUPOBAHUS;

- OCHOBBI MaTE€MaTHYECKOT'O MOJEITHPOBAHUS C
HCIIOJIb30BAaHUEM UMHUTALIMOHHBIX MOJIENIEH;

HUMUTAIITMOHHOTI'O

ymeeT
- BBISIBJISITH 9JIEMEHT(bI) ¥ CBA3B(H), CO3/IAI0IIHE
MpOOJIEMHYI0 ~ CHUTYallMIl0 € TIOMOIIBIO

MMUTALMOHHOTO MOJIETTUPOBaHUS;
BJIaJieeT HABBIKAMH

- IpUeMaMy UIMUTAILIMOHHOT'O MOJICIUPOBAHUS;
METOAAMU MaTEeMaTU4eCKOIro aHauu3a i
MHTEPIPETALMM PE3YIbTATOB MMUTALIOHHOTO
MO/JIEJINPOBAHUSL.




YK-1 Criocoben|YK-1.5 ®opmynupyer 3aaady|3HaeT
OCYILECTBIIATh KPUTHUECKUH (1) s pa3pelleHusA(- OCHOBHBIE MaTEeMAaTUYECKHE MOJENU JUis
aHau3 POOJIEMHBIX [[TPOOIEMHON CUTYalluu OIHCAHUS CHCTEM;
CUTYyalui Ha  OCHOBE - OCHOBHBIE  MaT€MaTHYECKHUE  METOJbI
CHCTEMHOT0 10/X0/1a, ONTUMU3AINH;
BbIpa0aThIBaTh  CTPATErHIO - OCHOBHBIE MAaTEMaTU4YECKHUE MOJICJIN TPUHATHS
JEHCTBUAN pelmieHud M DKCIIEPTHOTO  OLICHUBAaHUSA
CLICHapHEB Pa3BUTHUS;
- MaTeMaTU4eCKHe OCHOBbl HMHUTALIMOHHOTO
MOJICIIUPOBAHUSI CHCTEM;
ymeeT
- (Qopmanu30BbIBaTh YCIOBUE 33Jaud U
dbopmynupoBaTh eé MaTeMaTHYECKYIO
IIOCTaHOBKY;
- CTPOUTH UMUTALIMOHHYIO MOJIEIIB;
BJ1ajieeT HABBIKAMM
- crocobaMy MaTeMaTU4ecKol (hopMan3anuu
yCIIOBHS IPEAMETHOM 3a/1auH;
- TOAXOJAaMH K BBIOOpY WM MOCTPOCHHIO
MMUTALMOHHONM MOJIESIU CUCTEMBI
YK-1 Cnocoben|YK-1.6 OcymiecTBisieT|3HaeT
OCYILECTBIIATh KpUTHUECKUI |MAeHTHPUKaLKUI0  3a1au(u) H|- cnocoObl HWIAEHTU(UKAIMM MaTeMaTH4eCKOi
aHau3 npoOIeMHBIX [BEIOOp criocoba ux (ee) pelieHus |3a1aun;
CUTYyalui Ha  OCHOBE - CII0COObI BBIOOpa MaTeMaTHYECKOIo MeToJa
CHCTEMHOTO 10/X0/1a, peleHus;
BbIpa0aThIBaTh  CTPATErHIO
neucTBUH ymeer
- OCYILIECTBIISITh UICHTH(PHUKAITHIO
MaTeMaTHYeCKOM  3agauyd Ui pelieHUs
MPUKIaAHON 3a4a4H;
- 00OCHOBBIBaTH BBIOOP MaTEMaTHYECKOTO
METO/Ia PeIIeHUs IS IPUKIIATHON 3a/1a4H;
BJ1ajieeT HABBIKAMM
- crmocobamMu  pelieHUs ~ MaTeMaTHYeCKOM
3a71auu, GopMaIu3yoLeil NpUKIaHyo 3a/1a4y,
C TIOMOIIBIO BBIOPAaHHBIX MAaTEMAaTUYECKHUX
METO/I0B

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

Jannast pucruruiiHa (MOJynb) BKIIOYeHa B brok

«ducuunnuuel, moxynu» b1.0.01 ocHoBHOI

npodeccuoHaibHON oOpa3oBarensHOl mporpaMmMbl 38.04.01 DkoHOMHKA U OTHOCHUTCS K 00s13aTEIBbHON YacTH

yueOHOro IJaHa.

3HAaHUEC KypCa MaTEMAaTUKH B paMKaX IMpOorpaMMbl 6aKanaBpHaTa

No

W [Tocnenyromye TUCIUTTITUHBI

KOI[ U HAMMCHOBAHUC UHJUKATOpA
JOCTHXCHHA KOMIICTCHIIMH

1 KOHTpaKTHBIe OTHOIICHHA IIpHU pCaln3allii HWHBCCTUIIMOHHO-

CTPOUTCIbHBIX IIPOCKTOB

I1K-3.2, I1K-3.3, [1K-3.4

5 Hayuno-uccnenoBarenbckass pabora (MOIy4eHHE NEPBHYHBIX

HaBBIKOB HAYYHO-MCCIIEI0BATEIHCKON PAOOTHI)

OIIK-3.1, OIIK-3.2, OIIK-3.3

3 OpFaHI/BaI_[I/IH 6I/I3HCC-Hp0LICCCOB WHBECTUIIMOHHOM

JIeSITEILHOCTH OpTraHM3aIlHi

[1K-4.5, I1K-4.6, 11K-4.7




Oruenka PHUCKOB nuBepcuuKaun MHBECTHIMOHHOM - | 4, TIK-1.5

JIEATEILHOCTH OpTraHu3alliu

DKOHOMHYECKasi OIleHKa OW3HEC-TIPOIIECCOB  CTPOUTEIbHON TIK-4.1, TIK-4.2, TIK-4.3, TIK-4.4
OpraHu3aiun

OKOHOMHYECKHE OCHOBBI YIPABJICHUS PUCKAMH U KOHTPOJIA
pean3aliy UHBECTULIMOHHO-CTPOUTEIBHOIO ITPOEKTA

TIK-1.4, [IK-1.5, TIK(LT)-1.3, TIK(L) -
1.4

DKOHOMHYECKOEe U (PMHAHCOBOE OOOCHOBAHHE YIPABICHUYECKUX
peleHui

OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK -
4.4

Hayuno-nccnenoBarenbsckas padora

OIIK-3.1, OIIK-3.2, OIIK-3.3

[ToaroroBka K TpoOIEAype 3allUThl M 3alIUTa BBITYCKHOMN
KBATM(UKAIIMOHHON PabOThI

VK-1.1, YK-1.2, YK-1.3, VK-1.4, VK-
1.5, VK-1.6, YK-2.1, YK-2.2, VK-2.3,
VK-2.4, YK-2.5, YK-3.1, YK-3.2, VK-
3.3, VK-3.4, VK-4.1, VK-4.2, VK-4.3,
VK-4.4, VK-5.1, YK-5.2, VK-5.3, VK-
6.1, YK-6.2, YK-6.3, OTTK-1.1, OTIK-
1.2, OTK- 1.3, OMK-2.1, OIK-2.2,
OI1K-2.3, OTIK-3.1, OTIK-3.2, OIIK-
3.3, OIK- 4.1, OIIK-4.2, OIK-4.3,
OI1K-4.4, OTIK-5.1, OTIK-5.2, OIIK-
5.3, TIK- 1.1, TIK-1.2, TIK-1.3, TIK-1.4,
TK- 1.5, [IK-2.1, TIK-2.2, TIK-2.3, ITK-
2.4, TIK-2.5, TIK-3.1, TTK-3.2, TIK- 3.3,
T1K-3.4, TTK-3.5, [IK-4.1, TIK- 4.2, TTK-
4.3, TIK-4.4, TIK-4.5, TIK- 4.6, [IK-4.7,
MKD-1.1, TIKID-1.2, TIK(ID)-1.3,
TTK(LD)-1.4, TIK(L)-1.5

4. O0beM AUCUMILIMHBI (MOAYJisl) B 3aYeTHBIX €IUHHMIAX C YKa3aHHMeM KOJMYeCTBa aKaJeMHUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy o0y4yalwiuxcsi ¢ npenojgaBartejieM (10 BHAAM y4eOHBIX
3aHATHIA) U HA CAMOCTOSATEJbHYI0 padoTy 00y4Yaromuxcst

Kypc
W3 Hux yacel Ha
Bun yuebHOH paboTh Beero MIPAKTUIECKYIO
4acoB 1
MOATOTOBKY
KonTakTHas padora 8 8
Jleximonnsie 3anarus (Jlek) 4 0 4
IIpakxtuaeckue 3ausatus ([p) 4 0 4
HNuas koHTaKTHAsi padoTa, B TOM 4HCJIe:
KOHCYJIBTAIIUU TI0 KYPCOBOM paboTe (TIPOeKTy),
KOHTpOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTecTaluio (crava 3a4era,
3adeTa ¢ OICHKOM; 3alIiuTa KypCOBOW pabOTHI
(mpoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHasi paboTa Ha aTTeCTalNIO B CECCUIO
(kKoHCYIBTALUS TIEPE] SK3aMEHOM U cliava
Yacbl HA KOHTPOJIb 4 4
CamocTtosiTenbHast padota (CP) 96 96
O0umas Tpy10eMKOCTh JUCHUIITUHBI (MOLYJIs1)
yacel:| 108 108
3aYeTHbIE ¢TUHHUILI: 3 3

5. Conep:kanue QUCHUILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOe IO pasjfenaM (TemMaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJHMYeCTBA aKajeMH4YeCKHX YacOB U BU0B YU4eOHbIX 3aHATHI
5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYIS)




KonrakTtHas pabora (1o yueOHbIM

3aHATHSIM), 9ac. Kon
WHJIUKATOP
a
Ne Paznensl AUCHUIUIHHEL é TeKIpH 13 P CP Beero, JTOCTIDKCHH
4 gac. g
sownerem
BCCro YECKYHO BCCIro YECKYIO BCCTro YECKYHO %058
oaro- oaro- noaro-
TOBKY TOBKY TOBKY
1. |l pa3men. MaremaTtuueckue
MOJICTIU CUCTEM
VYK-1.1,
OCHOBHEBIE MTOJIOKEHUS VK-1.2,
CHUCTEMHOTO aHaymsa. VK-1.3,
11 Maremaruueckue MOJIEITH 1 2 1,25 24 | 27,25 VK-1.4,
CHCTEM VK-1.6,
YK-1.5
2. |2 pa3gen. Meroabl
ONTHMH3AINH B YIIPABICHUU
CHCTEMaMU
YK-1.1,
Meroast ONITUMU3ALINH. VK-1.2,
X [IpuMepsl noMCKa ONTUMAIbHBIX 1105 05 20 21 YK-1.3,
PSKUMOB  (DYHKIIMOHUPOBAHUS YK-1.4,
CUCTEM VK-1.5,
YK-1.6
YK-1.2,
NMuTanimoHHOE MOJCIUPOBAHUS VK-1.3,
MPOLIECCOB s IIOHUCKA VK-1.4,
2.2 ONTUMAJIBHBIX PEKUMOB PabOTHI 1105 0.5 20 21 YK-1.5,
CUCTEMEI VK-1.1,
YK-1.6
3. |3 pa3znen. Maremarudeckue
METOJTbI TPUHSATHSI PEIICHUN
MHOTOKpPUTEPUATBHBIE METO/IBI
3.1. lontumuzarun  uis mpuasTas| 1| 0,5 0,5 12 13
peIeHUI
YK-1.1,
VK-1.2,
39, MareMaTnueckue § MeTOzbl| 4 05 0,75 10 | 11.25 VK-1.3,
IPUHSTHS PELLICHNN YK-1.4,
YK-1.5,
YK-1.6
YK-1.1,
VK-1.2,
33, Nmurarmonnoe MOJIGJ'IUI/IPOBaHI/Ie 1 0.5 10 10,5 VK-1.3,
JUTSL IPUHSITUS PEILICHUN VK-1.4,
VYK-1.5,
YK-1.6
4. |4 paznen. Kontpoib




VYK-1.1,
YK-1.2,
YK-1.3
4.1. (3auer 1 4 s
YK-1.4,
VK-1.5,
YK-1.6
5.1. Jleknuu
Ne | HaumeHnoBaHue pazzaena o
. HanmenoBanue u kpaTkoe coaepKaHue JIEKIUI
/11 Y TEMBbI JICKITAH
OCHOBHBIE TIOJIO)KEHUSI CACTEMHOT'O aHAIN3a U TEOPUHU MPUHATUSA PELICHUI
OCHOBHBIE TOHSTHUSI CHCTEMHOTO aHaJIU3a
OCHOBHbBIE TIOJIOKEHUS
[Ipumepsl cucTeM B TEXHUKE U S3KOHOMUKE
CHUCTEMHOI'0 aHaJIu3a.
1 Marematuueckoe MOACIMPOBAHUE MTPU U3YUCHUH CUCTEM
MaremaTuueckue N
Busbl MaTeMaTHYECKUX MOJIENIEN CUCTEM
MOJEIIA CUCTEM .
Hcnonb3oBaHue TEOPUH MPUHATUS PEIICHUN B CHCTEMHOM aHAJIN3e
banancoBele Mojaenu B CHUCTEMHOM aHanmu3e. lIpuMeHeHue OaraHCOBOWMA
Mozenu JleonTheBa
Wcropust co3manus 6amaHCOBBIX MOJIEIICH.
Tabnuia MexxoTpacieBoro 6anaHca u ee CTpyKTypa.
OcHoBHbIE 0aTaHCOBBIE COOTHOIICHHMSI.
OCHOBHBIE TIOJIOKEHUS
TexHosmornueckass MaTpuLa U €€ MPOYKTUBHOCTb.
CHUCTEMHOI'0 aHaJIu3a.
1 Matpuia noJyiHbIX 3aTpar.
MaremaTuueckue
Mogenns JIeoHTHEBA.
MOJEJIA CUCTEM
OcHOBHBIE TUITBI 33/1a4, PEIIAEMbIX C IIOMOIIBI0 Mozesu JIeoHTheBa.
banancoBbie Moaenu B CUCTEMHOM aHanuse. llpumeHeHue OanaHCOBOMA
Mozenu JIeoHTheBa AJi pelIeHUs] MPaKTUYECKHUX 3a]1a4.
Hcnonb30BaHHE KOMITBIOTEPHBIX TEXHOJIOIH ITPU IPUMEHEHHH B CUCTEMHOM
aHajgn3e 0aJaHCOBBIX MOJIEIeH
Mojenu CUCTEMHONM JUHAMUKU
Ucrtopus co3ganust Mmoziesiel CACTEMHOM TMHAMUKH.
[IpuHUMIIBI CO3AaHUS MOJIETIEH CUCTEMHON TUHAMUKH
OCHOBHBIE 2JIEMEHTHI MOJIENI CUCTEMHON JTUHAMUKH.
oOpaTHbIE CBSI3U B MOJIEJISIX CUCTEMHOU JUHAMHUKHI
N3BecTHBIE MOMEIN CUCTEMHOW TUHAMHUKH B Tpyaax Poppecrepa: MOJIEIb
NPEANPUSITHS, MOJEIb TOPOJA, MOJIETb PA3BUTHS LIMBUIIU3ALINH.
Cucremsl auQdepeHnnanbHbIX YpaBHEHUS NIEPBOTO MOPSJIKA C HAYaJIbHBIMU
OCHOBHBIE OJNIOXKEHHS |yCIOBUSMU KAk OCHOBAa MATeMAaTUYECKOrO IMPEICTABICHUS MOJelen
1 CHUCTEMHOI'O aHAJIN3a. |CHUCTEMHOM IUHAMUKHU.
Maremaruueckue [Tepexon Kk TUCKPETHOH opmMe MOJIEIH.
MOZAC/IN CUCTEM IIporHo3upoBaHue CIEHAapUEB pa3BUTUSA CHCTEMAa OCHOBE MOJENE
CHUCTEMHOM JUHAMUKH.
CranmonapHbIie(yCTaHOBUBIIIUECS ) COCTOSTHHUS.
JluneliHple W HENUHEWHBIE CHUCTEMbI, JIMHEApU3alUsi B OKPECTHOCTU
CTallMOHAPHOU TOYKH.
Bo3MmoxxHOCTh  HMccneoBaHusT MOJENEeW CUCTEMHOW JIMHAMHMKU — Ha
YCTONYUBOCTb.
Hcnonb3oBaHWEe KOMIIBIOTEPHBIX TEXHOJOTUWA JJii  MPOrHO3UPOBAHMS
CIICHADWEB DA3BUTHS CUCTEM HA OCHOBE MOJIENICH CHCTEMHOW TUHAMUKH.
[TocTpoeHne perpecCCHOHHBIX MOJEEH NJIsi aHaJW3a W MPOTHO3UPOBAHUS B
OCHOBHBIE MONOKEHUS | p1eTeMHOM AHATIN3E
1 CHCTEMHOTO aHATH3A.  ([TonsTHE pErpeccHH
Marematuieckue  ([Jocrpoenne MOZEIH PErpecCHOHHOI 3aBUCHMOCTH Ha OCHOBE BHIGOPOUHBIX
MOJEJIA CUCTEM JAHHBIX




[TapHasi 1 MHOKECTBEHHAsl pErpeccun

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

OrneHka KayecTBa MOCTPOCHHOW MOJIENIH JIMHEHHON TapHON perpeccuun
O1eHka TECHOTHI JINHEWMHOU CBSI3U

[IpoBepka 3HAYMMOCTH ypAaBHEHHS JIMHEWHOW MapHOM perpeccuu u
rapamMeTpoB YpaBHEHUS

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

Teopema ['aycca-MapkoBa

[Ipeanoceuiky MeToAa HAMMEHBIINX KBAPAaTOB

Henunelinaa perpeccus. Ilpuem mmHeapu3anMyM HEJIMHEWHBIX MOJEIEH
ONPEEICHHBIX TUIIOB JJIs1 YIPOUIEHUS PACUETOB.

OT60p (pakTOPOB B MOACIISAX MHOXKECTBCHHOMN JIMHEHHOW perpeccuu
[TocTpoeHne perpecCMoHHBIX MOJAENEH JJI1 aHajdu3a U MPOrHO3UPOBAHUS B
CHUCTEMHOM aHaJln3e

KoMmnbrorepHbple TEXHOJOTUM JUIsl IOCTPOCHUSI U aHAIM3a PErPECCHOHHBIX
MOJICIIECH.

MeTopl ONTUMU3ALHH.
IIpumeps! moucka
ONTUMAJIbHBIX PEXUMOB
(GYHKIIMOHUPOBAHUS
CHUCTEM

Matematuueckue MOJETH  TOCTPOEHUs  KpuTepueB d(pQexTUBHOCTU
(GyHKIMOHMPOBAaHUST CUCTEM. MeToapl onTUMHU3anuu. [IpuMepsl Mmoucka
ONTUMAJIBHBIX PEXKUMOB (DYHKIIMOHUPOBAHUS CUCTEM.

[Tpotecc BBIOOpa KpuTepus 3G(HEKTHBHOCTH B KOHTEKCTE OCHOBHOH IIeNH
UCCIIEIOBAHUSI CUCTEMBI

TpeboBanus k kputeputo 3¢pdexruBHOCTH

MaremaTHueckoe BblpaxxeHue kpurepus 3ppexTuBHOCTH

[TocraHoBKa 1 aHAJIU3 OCHOBHBIX KOMIIOHEHTOB ONTHUMM3AL[MOHHBIX 33]a4
[Tpumepsl 3a1a4 JIMHEHHOTO U HETMHEWHOTO0 MPOrpaMMHUpPOBaHUsI(MMEETCs B
BUIY ONTHMHU3AlMM):33Ja4a 00  ONTHUMaJbHOW  MPOW3BOJCTBEHHOMH
nporpamMmMe, TpaHCIOPTHAA 33/a4a, 33/1a4a 0 Ha3HaueHHsIX, 3aja4a IpoOHO -
JUHEHHOr0 MpOrpaMMHUpOBAHUS, 3ajJaya YIpaBJIeHUsS 3amacamMu IpH
JETEPMUHUPOBAHHOM CIIPOCE.

I'padnueckuit MeTon pemeHUs 3agad JUHEHHOrO MPOrpaMMUPOBAHMSL.
ANTOpPUTM CUMIUIEKC-METOAA.

KomnerorepHas peanu3anus peleHus 3a/1a4n JMHENHOTO
MIPOrpaMMHUPOBAHUS U

aHaJIN3 MOJYYEHHOTO PEIIEHUS.

MeTtoapl pelieHHe 3aad HEIMHEMHOIro NMporpaMMHpPOBAHHUS B CHCTEMHOM
aHaJIn3e.

Hcnonb30BaHne KOMMBIOTEPHBIX TEXHOJOTMM JJII MOMCKAa ONTHUMAaJIbHBIX
NEKMMOR d’]VHI{'TTT/IﬂHT/IﬂﬂRﬂI—TW‘}[ CUCTEM

NmurtannonHoe
MOJICTTUPOBAHUS
MPOILIECCOB JIJIsl OMCKA
ONTHUMAJTLHBIX PEKUMOB
paboThI CUCTEMBI

MaremaTuyeckue OCHOBBI UMUTAllMOHHOI'O MOJIEIIMPOBAHUS CUCTEM

CyTh IMUTALIMOHHOTO MOJEIUPOBAHHS.

Meroa Monte-Kapio.

Teopus oneHoK.

[IporpamMMHOe oOecrieueHue IMUTAIMOHHOTO MOJISTTHPOBAHUSI.

ANTOpUTMBI F'€HEpaluu CIIy4alHbIX YUCEN.

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

HaxoxaeHue ONTUMaNbHBIX YCIOBHA (YHKIIHOHUPOBAHHS CHUCTEMBI C
MOMOIIBI0 UMHUTAIMOHHOT'O MOJIETUPOBAHMUSI.

Hecranmonapssie pexxumMbl pab0OThl UMUTAIIHOHHOW MOJIETTH

AHanu3 BBIXOJHBIX JAHHBIX W CpPAaBHEHHUE aJIbTEPHATUBHBIX BapPUAHTOB
pe3yJIbTaTOB UMUTALMOHHON MOJEIU

AHaJIN3 YyBCTBUTEIbHOCTH HMUTALIMOHHOM MOJIENIH




Peanmauml UMUTAIITUOHHOTO MOI[GHI/IpOBaHI/ISI C MOMOIIIBKO KOMHBIOTepHI:IX
TEXHOJIOTHI

[Tpumepsl pa3paOOTKU HMMHUTALMOHHBIX MOJENEH IS pelieHus 3aaad
CHCTEMHOT'O aHAJIN3a U MPUHATUA PELICHUI

Mopnens ompeneneHus MOTPeOHOCTEH Topojla B KOJUYECTBE IMOXKAPHBIX
MalluH
NmMutanmmonHoe
MPOIIECCOB

MOACIIMPOBAHUC TCXHOJIOTHMYCCKUX W  TPAHCIIOPTHBIX

MHorokpurepuaibHbIe METOIBI ONITUMU3ALNN JJI IPUHATHS PEILICHUN
ITocTanoBKa 3a1a4 MHOTOKPUTEPUATILHOM ONTUMH3ALUY.

HpI/IMepH 3aga4 CHCTCMHOI'O  aHaju3a, IpUuBOAAINIME K  3aaadyaMm

MHoOTOKpUTEpUATbHBIE |MHOTOKPUTEPUATIbHON ONITUMU3ALINH.
4 | meronbl onTUMHU3aMK |MeToasl MHOTOKPUTEPHAIBHON ONTUMHU3ALUH.
JUTS IPUHATHS perneHnii ([IpuMeHeHrne MHONOKPUTEPHAIbHBIX METOA0B ONTUMU3ALMU ISl IIPUHATUSA
peueHnit
Hcnonb30BaHHEe KOMIBIOTEPHBIX TEXHOJIOTUH JUIS pealu3allid METOJ0B
MHOTOKPUTEPUAIBHON ONTUMU3ALNN
Maremarnueckre METOIbI IPUHSTHS PEILEHUN
OO01ast XapakTepUCTHUKA MaTEMAaTUYECKUX METOI0B IPUHSTUS PELICHUI
OKCHepTHbIE METO/Ibl U UX IPUMEHEHUE ITPU NPUHATUH PELICHUN
MaremaTnueckoe OOOCHOBAHHE COIJIACOBAHHOCTM MHEHMH 5SKCIIEPTOB,
IIPOBEpPKAa  CTATUCTUYECKHX  TUIOTE3 JUIi  IPOBEPKHM  3HAYMMOCTH
Maremaruueckue K03 uLIreHTa paHrOBOI KOppessaLuu
5 MeTOIbl NpUHATHS  [Meron aHanu3a uepapxuii-o01acT NPUMEHEHHS] B CHCTEMHOM aHaJIW3€ IpU
peleHni OPUHATUM ~ pELIeHMH,  OmMcaHue  OOLero  ajiropuTMa,  OLEHKa

COTJIACOBAHHOCTH IIOCTPOCHHOUW HEPAPXUH.

Onenka cueHapueB pa3BUTUS CUCTEMBI IIPU IPUHATUU PELIEHUH ¢ TOMOLIBIO
JIepeBa peLICHU I

KoMnploTepHble TEXHOJIIOTHH Ul pealn3allid MaTeMaTHYeCKHX METOJO0B
IIPUHSATUS pELICHUM.

5.2. IlpakTndeckue 3aHsTHS

HaunmenoBanue paznena

Ne .
/r | 1 TEMBI MPAKTHHECKAX HaumeHnoBaHue u coaepkaHue NpakTUUECKUX 3aHATHI
3aHATHIA
MaremaTtnueckiue MeToJbl 00pabOTKM JAaHHBIX, MIPOBEPKAa CTATHMCTUYECKUX
TUIOTE3
[IpumeHeHHe METOAOB MaTeMaTHYeCKOH CTAaTUCTUKM Juis 00paboTka
Pe3yJIbTaTOB SKCIEPUMEHTA WJIM HAOII0IeHUI
OcHOBHBbIE TIOJIOKEHUS .
Hcnonb30BaHuEe KOMIBIOTEPHBIX TEXHOJIOTUH JUIst 00pabOTKU JaHHBIX.
CHUCTEMHOI'0 aHAJIN3a. .
1 [TocTpoenue sMnupruyecKoil pyHKINN pacTipeeeHHs.
Maremarnueckue o
I'padux sMmupruyeckoit pyHKIIUHN pacrpeieneHusl.
MOJIETN CUCTEM
Omnpenenenne YUCIOBBIX XapaKTEPUCTHUK BHIOOPKU
ITpoBepka CTaTUCTUYECKUX TUIIOTE3 O 33JJaHHOM BUJIE PaCIIPEIEICHHUS.
JlucniepCMOHHBIN aHaIH3.
Pemenue npakTuyeckux 3ajaad.
banancoas Mmozens JIeoHThEBA U €€ MPUMEHEHNE B CUCTEMHOM aHalln3e
Amnanu3 TabauIbl MEXOTpPACIeBOTo OanaHca
Ocuosuble nonoxenus |[loctpoerne wmomenu JleoHTheBa Ha OCHOBE 3aJlaHHOW  TAOJIMIIBI
1 CHCTEMHOI'0 aHajIn3a. |MEXOTpaclieBoro danaHca
Maremarnueckue OneHka NpOayKTUBHOCTH TEXHOJIOTUYECKON MaTPUIIbI
MOJIETN CUCTEM Pemenne TMIIOBBIX 3a7a4 CTPATErMUECKOI0 TUIAHUPOBAHMUS
Hcnonp30BaHWe KOMIIBIOTEPHBIX TEXHOJOTUW TMpH PpEHIeHUH  3a/4a4
CHCTEMHOI'0 aHaJIN3a ¢ MpUMEHEeHHeM OataHcoBoi Mojenu JIeoHTreBa
1 OCHOBHBIE HOJIOKeHns | IOCTPOEHHE U aHAIM3 MOJIEJIEH CHCTEMHOMN TMHAMUKI




CHUCTEMHOTO aHaJIN3a.
Martematuyeckue
MOJIEJIN CUCTEM

[TocTpoeHune u aHanu3 MOJENENH CUCTEMHON JUHAMUKH

Hcnonp3oBanne merona Ouiepa NpU pealM3alMid MOJACIEH CUCTEMHOU
ITHUHAMUKHA

[Touck cranoHapHBIX COCTOSTHUM

[ToctpoeHue cueHapueB pa3BUTHS MCCIEAYEMBIX CHUCTEM C IOMOIIBIO
MOJEJIEW CUCTEMHON TUHAMUKU

[Ipumenenne mMojneneld CUCTEMHOM AWHAMHUKU ISl PEIICHUE NMPAKTUYECKHUX
3a7lad B CBOEH TNPEIMETHOW OOJAaCTH MCIOJIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHH.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaI13a.
MaremaTrudeckue
MOJIENIH CHCTEM

ITocTpoeHHE PErpecCUOHHBIX MOJAENEH I aHajau3a U IPOrHO3UPOBAHUS B
CHUCTEMHOM aHaJIn3e

ITocTpoeHne Mozenu napHOW JIMHEWHOW PErpeccuu, MpOBEPKa 3HAYUMOCTH
YPaBHEHHUs U IapAMETPOB YPAaBHEHHUS

[IpoBepka ocHoBHBIX npeanocsuiok MHK

Hcnonb30BaHne NOCTPOCHHOM MOZEIN IJIsl aHAJIN3A CUCTEMBI.

ITocTpoeHne HETMHEWHBIX MOJEIEH.

Br16op ayumieit moeny.

[IporHo3upoBaHue Ha OCHOBE BHIOPAHHOW MOJEIH.

MeTopl ONTUMU3ALHIH.
IIpumeps! moucka
ONTUMAJIbHBIX PEXUMOB

MatemaTuueckue MOJAETH MOCTPOCHUS KpUTEepUEB IP(HEKTUBHOCTH CHUCTEM.
Meroasl ontumuzanuu. I[lpumepbl TOMCKAa ONTUMAJIBHBIX PEXKUMOB
(YHKIITMOHUPOBAHUSI CUCTEM.

HOCTpOGHI/Ie MATCMAaTUYCCKUX Moz{eneﬁ A onpeACJICHUA OINTHMAJIbHBIX

(YHKIIMOHMPOBAHUS  |peXKUMOB PabOTHI CHCTEM
cucTeM Hcnonp30oBaHne KOMITBIOTEPHBIX TEXHOJIOTMH JJIsl TOMCKA ONTHMATbHBIX
PEKUMOB (DYHKIIMOHUPOBAHUS CUCTEM IIPH PEUICHUH NMPAaKTHYECKHX 3a1ad
CHCTEMHOT0 aHaJIN3a.
[TpuMepbl IMUTAITMOHHOTO MOICTTHPOBAHUS
HNmurtannonHnoe Peanu3anus npuMepoB HMMMTAIMOHHOIO MOJAEIMPOBAHUSA C IOMOILIbIO
MO/JICITMPOBAHUS POTrPaMMHOT0 00eCTIeUeHHS

mponeccoB IJIsd IMOUCKa
OINITUMAJIbHBIX PEKUMOB
pa6OTLI CUCTCMBI

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

MHorokpurepuajibHbIe
METO/]Ibl ONTUMHU3ALUU
JUISL IPUHATHS peIeHUH

MHorokpuTepHagbHble METOIbl ONITUMHU3ALNHU 111 IPUHATHS PeLICHUN
[IpakTHueckoe MpUMEHEHHE METOJI0B MHOTOKPUTEPUAIbHBIE ONTUMHU3ALNN
JUISL IPUHATHSL PELLICHUH.

Pemenune 3amay NpuHATHS pPELIEHUHA C TOMOILBIO MHOTOKPUTEPUATbHBIX
METOJI0OB ONITUMHU3ALAN C IPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJIOTHH

MarteMaTuueCcKrue METOAbI IMPUHATHUA peI_HeHI/Iﬁ

Maremarnueckue P .
€lIeHNE MPAKTHUYECKUX 3ajjady Ha NPUHSITHE PEIIEHUN C HCIOJIb30BaHUEM
METOJIBI IPUHATHA 1y g rematiaeckux  MeTOOB INPUHATHS  PEUIEHMM C  NPUMEHEHHE
PCILICHIH KOMITBIOTEPHBIX TEXHOJIOTHI.
MMuTanimoHHOE MOAEINPOBAHNE JJIs1 IPUHSTHSI pEILICHUIN
[IpakTnueckast peanu3anusi OCOOCHHOCTEH  MPUHATUS  pelIeHud B
OUHAMMYECKH  CJIOXKHOM  Cpelde ¢ NPHUMEHEHHEM  HMMHMTALHOHHOIO
MOJIETTUPOBaHUE
HmuTanmonHoe Pemenne npakTuyeckux 3aja4 CHCTEMHOTO aHAIM3a!
MOJICTTUPOBAHUE NIl |IPUHATHE  pElIeHUH Ha OCHOBE MMMTALMOHHOIO  MOJEIUPOBAHUS
MNPUHSTUS PEIIEHUH  [pacnpocTpaHEeHUs: HHHOBALIUMN:
NPUHATHE pEIIeHUH Ha OCHOBE MMMTALMOHHOTO  MOJEIUPOBAHUS
pacrpoCTpaHEeHUS 3arpA3HEHHI;
NPUHATHE PEIIEHUH HAa OCHOBE MMHUTAIlMOHHOIO  MOJEJINPOBAHMUS

neMorpaduuecKuX MpoIecCcoB.




5.3. CamocTosTenpHas paboTa 00yJarOIIHXCS

No | HaumeHnoBaHue pasaena o
ConeprkaHe caMOCTOSATENbHOM paboThI
/I | JIUCIHUILUIMHBI U TEMBI
OCHOBHBIE MOJIOKEHUSI CHCTEMHOI'O0 aHAJIN3a U TEOPUM MPUHATUS PEUICHUM,
MaTEeMaTHYECKHE METOIbl OOpPabOTKH NaHHBIX, MPOBEPKA CTATHUCTUYCCKUX
THIIOTE3
N3yuenrne OCHOBHBIX MOJIOKEHUSI CUCTEMHOTO aHaJIM3a U TEOPUU TPUHATHUS
OCHOBHBIE TOJI0KEHUI .
pelIeHHH,
CHCTEMHOTO aHaJIH3a. .
1 CaMOCTOATEJIbHOE PEIlICHHE MPAKTUUYECKUX 3aJaHul,
Maremartnueckue o
MOJEITH CHCTEM CBSI3aHHBIE C MATEMATHYECKUMHU METOAaMH 00pabOTKH TaHHBIX U MPOBEPKOI
CTATUCTUYECKUX TUIIOTE3, UCIOIb30BAHNE KOMIBIOTEPHBIX TEXHOJOTUM ISt
pelIeHUS 3aTaHUH.
WN3yueHnii NOpUMEHEHMM KIACTEPHOIO aHaiau3a M1  MHOIOMEPHOM
TPYNIUPOBKH.
BanancoBble MOAEIN B CUCTEMHOM aHAIH3E
OcHoBHbIE noNokeHus |M3ydeHne npuMeHeHus 6alaHCOBBIX MOJICJICH B CHCTEMHOM aHAJIN3¢
1 cucteMHOro aHanuza. |CamMoCTOsATEeIbHOE BBINMOTHEHUE TMPAKTHUYECKUX 3aJlaHUM C MPUMEHEHHEM
Maremartuueckue KOMITBIOTEPHBIX TEXHOJIOTHH.
MOJIETIU CUCTEM N3yuenne OCHOBHBIX MPUHIIMIIOB IMOCTPOCHUSI MOJCIU PACHIUPSIONIEHCS
3KOHOMUKH Helimana
Monenu CHCTEMHOM TUHAMHUKU B CUCTEMHOM aHaJIN3€e
N3yuenune TeopeTnueckoro Marepuana
OCHOBHBIE ITOTOKEHIS CaMoCTOSITENbHOE BBIHOJ'IH?HI/IG MPAKTUYECKUX 3aJaHUi C MPUMEHEHUEM
CHCTEMHOIO aHanu3a.  |KOMIBIOTEPHBIX TEXHOJIOT UM §
1 MaTeMaTHICCKIE N3ydyeHue mnpumMeHEeHHs MoJieJied CHUCTEMHOTO aHajiu3a B Pa3jUyHbIX
MOJIE/TH CHCTEM 00JIacTIX 3HAHUH. }
Mopnenu cucTeMHOM TUHAMUKY TIPY OMMMCAHUU (PU3UUYECKUX MPOIIECCOB.
Mopenu cUCTEeMHOW IMHAMUKH B DJKOHOMHMKE M JeMorpaguu, MoJieib
Camysnbcona-Xukca.
Bo3MokHOCTH MaTeMaTHYECKUX MAKETOB M OHJIANH Ccpei JUIsl IOCTPOCHUS U
aHAJIN3a MOJIETEeN CUCTEMHON TUHAMUKH.
[TocTpoeHne perpecCMOHHBIX MOJENEH ISl aHajdnu3a M MPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJln3e, IPOrHO3UPOBAHUE HA OCHOBE BPEMEHHBIX PSII0B
N3yuenune TeopeTnuueckoro Marepuanina
OCHOBHBIE ITOJI0KEHUI 8
CamocTosiTeIbHOE BBIMOJIHEHUE MPAKTHUYECKUX 33JJaHUi C NPUMEHEHHEM
CHUCTEMHOTO aHaJIN3a. N
1 KOMITHIOTEPHBIX TEXHOJOTUI
Marematnueckne
N3yueHne nporuo3upoBaHysi HA OCHOBE BPEMEHHBIX PSAJIOB ITyTEM BbIIECICHUS
MOJIETH CUCTEM
a KOMITOHEHTOB BPEMEHHOTO PsiJia U CHHTE3a MOJIENIA YPOBHS BPEMEHHOTO psijia
IToctpoenne moaenu Ko66a-/lyrnaca.
MatemaTuueckrue MOJICH MOCTPOSHUS KpuTepreB d(PPEKTUBHOCTH CHUCTEM.
Meroasl ontumuzanuu. [Ipumepsl TIOWCKAa ONTUMAIBHBIX  PEKHUMOB
MeTo1bl ONTUMHU3AIMH. (PYHKIIMOHUPOBAHUS CUCTEM.
[Ipumeps! moucka
2 | onTUMaNbHBIX PEKUMOB |I3yueHHe OCHOBHBIX THIIOB 3a7ad ONTHMH3AIMH, HCIOIB3YEMBIX JIJIS
(YHKIIMOHUPOBAHUS  |[IOJIYYEHHUS ONTHMAJIbHBIX PEKUMOB (YHKIIMOHUPOBAHUS CUCTEM.
CUCTEM BreimonHenne 3amaHWii Ui TTOTy4YEHUS ONTUMAIBHBIX  PEKUMOB
(YHKIIMOHUPOBAHHSI ~ CUCTEM C  HCIOJIb30BAHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHH.
VIMHTAIIHOHHOE NmvutanmonHOE MOIETUPOBAHUE CUCTEM
3

MOACIINPOBAHUSA

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




MPOIIECCOB IS TTOUCKA
OINITUMAJIbHBIX PCKUMOB
PaboOTHI CUCTEMBI

CUCTEM

Boinonnenue 3agaHuil mo peanu3allid UMUTAIMOHHOTO MOJEIMPOBAHUS C
MOMOIIBI0  MPOTPAMMHOTO  O0ECNEYEeHHs, HAXOXKICHHE ONTHMAIbHBIX
yclIOBUH  (YHKIMOHMPOBAHHS CHCTEMbl C TOMOIIBIO HMHTALMOHHOTO
MOJCIIUPOBAHUS.

MHoOrokpurepraabHbIe
METOJIbl ONTUMHU3ALUU
JUISL TIPUHATHUS PELLICHUN

MHuor OKPHUTCPHUAJIBHBIC MCTOAbI OIITUMU3ANU IJI IIPUHATUSA peH_IeHI/Iﬁ

I/I3yquI/Ie TEOPETUIECCKOT'O MaTrepuajia 8(0) IIPUMEHCHHUIO
MHOT'OKPUTCPUAJIbHBIX MCTOJOB OITUMHU3ALUHA [IOJId I[PUHATHUA pemeHHﬁ,
CaMOCTOSATCIIbHOC BBITIIOJIHCHUC Sa,I[aHI/Iﬁ 10 IIPUMCHCHHIO

MHOT'OKPUTCPUATIBHBIX  MCTOHNOB  IMPUHATHUA peI_HCHI/Iﬁ AJiL pCUICHUA
IMPAKTUYCCKHUX 3aJa4 CHCTEMHOI'O aHaJIi3a C HCIIOJIB30BaHHUEM
KOMITIBIOTCPHBIX TEXHOJIOTHH.

MaremMaTuueckue MCTOJbI IIPUHATHUA peH_IeHI/Iﬁ
HSY‘IGHHG TCOPCTUYCCKOIO Marcpurajia 1Mmo HNpUMCHCHUIO MATCMATHYCCKUX

Marematruyeckue "
METO/IOB MPUHATHUS PELICHUIA.
METO/Ibl IPUHSATHUSA
N CamocTosiTenpHast paboTa Mo KOMIBIOTEPHOMY PEIICHUIO 3a/1a4 Ha IPUHSITHE
eIIeHUN "
p peleHuit ¢ HCIOJb30BAHUEM MaTEMAaTHYECKUX METOJ0B MPUHATUS
peuieHui.
NmuTaninoHHOE MOJIETMPOBAHUE JJISI IPUHATUS PEIICHUN
N3ydyeHne TeopeTHUecKOoro Marepuaia 00 MCIOJIb30BaHUN UMHUTAIIMOHHOTO
HNmurtanmonnoe

MOJIETTUPOBAHUE JIJIS
MNPUHSTHS PEIICHUN

MOJICTTUPOBAHUS [JISl IPHUHATHS PELICHUH.
CamocrosiTenbHast paboTa 1O BBINOJIHEHUIO 3aJIaHUM, CBSI3aHHBIX C PEIICHUE
3aj1a4 10 NPUHSATHIO PEIICHUH C MPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH.




6. MeTonuyeckue MaTepuaJbl 1JIs1 CAMOCTOATEIbHOI padoThl 00y4aKIIMXCS M0 TUCIHUILINHE (MOLYJII0)

B 00BbeM camocToATenbHOM paboThI 0 TUCIMITIMHE BKIIOYACTCS CIeayIoIee:

- I3y4YCHHE TEOPETUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLIUILINHEL,

- IOAATOTOBKA K MPAKTUYECKUM 3aHATHUSAM;

- IOJIFOTOBKA JIOKJIA/10B M COOOILICHMIA;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOATOTOBKA K DK3aMEHY.

3aJI0roM yCIEIIHOTO OCBOCHUS ATOM JWCIHUILIMHBI SBISIETCS 0053aTENIbHOE MOCEIICHUE JICKIIMOHHBIX U
IPAKTUYECKUX 3aHATUH, TaK KakK IMPOIYCK OJHOro (TeM OoJjiee, HECKOIbKHX) 3aHATUI MOXKET OCIOXKHHUTbH
OCBOEHUE pa3zesoB Kypca. Ha nmpakTuueckux 3aHATUAX MaTepual, U3J10KEHHbIN Ha JIEKLUAX, 3aKpeIUIsieTCs IpU
MOJIrOTOBKE JOKJIA/0B U COOOIIEHUH, IPE3eHTALM, a TAaKXKe B paMKaxX BBINOJIHEHUS NPAKTUYECKUX 3a/1aHull,
peleHnsi KeHCOB M TECTOB, peaJIn3allii T'PYNIOBBIX TPEHUHTOB, MPOOJIIEMHBIX AUCKYCCHHA M OPYTrux (Qopm,
npeaycMoTpeHubix PITJI.

[Tpuctynas K U3y4EHHUIO IUCLUUIUIMHBI, HEOOXOIMMO B IIEPBYIO OUEPE/lb O3HAKOMUTHCS COAEPKAHUEM
PIT/I, a Takke METOAMYECKMMH YKa3aHUSAMM 10 OPraHU3alMM CAMOCTOSITENBHOW pabOThl M MOATOTOBKU K
IIPAKTUYECKUM 3aHATHSIM.

ITpy mOAroTOBKE K NMPAKTHUUECKUM 3aHATUAM U B paMKax CaMOCTOSTEIbHON pabOThl MO H3YYEHHUIO
JTUCHIUTUIAHBI 00y4JaromuMcsi HE0OX0IMMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAaHHBIM Ha JICKIIMOHHOM 3aHATHM MaTepHal U JIOMNOJIHUTb €ro ¢ y4eTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

IPY  CaMOCTOSITEIbBHOM  H3YYEHMM TEOPETHMYECKOM TEMbl CHEJNaTh  KOHCIEKT, MCIOJb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

HOJArOTOBUTHCS K IPOBEPOYHOI padoTe, MpeyCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

MOJTOTOBUTHCS K IPOMEKYTOUYHON aTTECTALIUU.

7. OueHOYHbIE MaTepHUaJbl JJIsl NPOBeAeHNs] TEKYIUIEro KOHTPOJIS YyCHeBAeMOCTH U NMPOMEKYTOYHOM
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIMH ¢ yKa3aHUEM 1TaoB UX (YOPMHUPOBAHMS B MPOIIECCE OCBOCHUS AUCIUITITUHBI

Kox u naumenosanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
HMHJIUKATOpa KOHTPOIUPYEMOI
/1 (Momyms) cpelcTBa
KOMIICTECHIUH
1 OcHOBHEBIE TTOJIO’KEeHUs cucTeMHOro a”Hanm3a.| YK-1.1, YK-1.2, YK-1.3, VK- TecT
MaremaTHdecKue MOJIEH CHCTEM 1.4, YK-1.6, YK-1.5 ec
, Meronsl ontummuzanuu. Ilpumepsl noucka VK-1.1, VK-1.2, VK-1.3, VK- e
ONTUMAJIBHBIX PEKUMOB (PYHKIIMOHUPOBAHUS 1.4, VK-1.5, VK-1.6 ec
CHCTEM
5 NmutanmonHoe MoJenupoBaHUs npoue6cc013 VK-1.2, VK-13, VK-1.4, VK- e
JUISl TIOUCKA ONTUMAJIbHBIX PEXUMOB pabOThI 1.5, VK-1.1, VK-1.6 ec
CHCTEMBI
4 MHorokpurepuaibHble METO/Ibl ONITUMH3ALUN TecT
JUIS IPUHSATHS pEeIIeHUH
5 MareMaTHu4decKue METOJIbI npunsatus| YK-1.1, YK-1.2, VK-1.3, VK- TecT
pereHunit 1.4, YK-1.5, YK-1.6
6 NmuranmonHoe MOJIETTUPOBAHHE mra| YK-1.1, YK-1.2, YK-1.3, VK- TecT
IIPUHATHSI pEIICHUN 1.4, YK-1.5, VK-1.6
7 |3auer VK-1.1, YK-1.2, YK-1.3, VK- TecT
1.4, YK-1.5, YK-1.6

7.2. TunoBbIe KOHTPOJBHBIC 3aJJaHHS U UHBIE MAaTEPHUAIbI TEKYIIIEr0 KOHTPOJIIS yCIIEBAaEMOCTH, HEOOXOJUMbIE
JUTSI OIIEHKY 3HAHUH, YMEHUW M HABBIKOB U (WJIH) OTIhITA MPO(ECCUOHATBFHON e TeTbHOCTH, XapaKTEPU3YIOIITUX
sTanbl (HOPMUPOBAHUS KOMITETEHITUH B MPOIIECCE OCBOSHUS AUCIIUILITUHBI

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




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

TuroBble KOHTPOJIBHBIE 3aJaHUS

3amaua 1

Haiitn maHHBIC IS 3a7add MO CBOEH MPEIMETHOW OOJACTH, OCYIIECTBHTH WX CHCTEMATHYECKYIO
00paboTKy, BBIIOJHUTH MPOTHO3 HA OCHOBE IMOCTPOCHHON MaTeMaTUYECKOM MOJeNn

3anaya 2

CdopmynupoBaTh MaTeMaTHUYECKYH0  3a/ayy ONTUMHU3ALUU JJIs TOBBIIIEHUS 3(PPEKTUBHOCTH
TEXHOJIOTUYECKOT0 IIpolecca B CBOeH peaMeTHON obnacTu. PemmuTh 3a1aqy onTuMu3ammm,

cieNiaTh BBIBOJbI 00 ONTUMAILHOM PEXUME (QYHKIMOHHUPOBAHUS CHCTEMBI

Tect 1
1. COBOKYMHOCTh B3aUMOCBSI3aHHBIX 3JIEMEHTOB, 00pa3yIOLIUX LIEJIOCTHOCTD UJIH €IUHCTBO
a. MOJieNb
0. opranm3anus
B. CUCTEMa
T. COCTOSIHUE
2. JInHaMHYECKOE N3MEHEHHE CHCTEMBI BO BPEMEHH
a. QyHKIHS
0. mporpecc
B. IIPOIIECC
r. (hakTop
3. HecBoIMMOCTH CBOMCTB CUCTEMBI K CyMM€ CBOMCTB €€ KOMIIOHEHTOB
a. HBBEHTYAJIbHOCTh
0. SMEPIKEHTHOCTh
B. QHTPOIHS
T. SKCTParoOAIusI
4. IIporiecc HEPEPHIBHOTO PA3BUTUSI CHCTEM BO BPEMEHH
a. IMajeKTuKa
0. mporpecc
B. IMHAMUKa
T. QyHKIHOHUpPOBaHUE

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

a. ajanTarus

0. HeraTuBHas SHTPOIUS

B. TOMEO0CTa3

T. BMEPKEHTHOCTD

6. llenenanpaBieHHbIN UTEPAIMOHHBIN MPOIECC MOTYYCHHS] CEPUU CUCTEMHBIX 3()PPEKTOB C IENbI0
ONTHMHU3AINH TTPUKITATHON [IETM B paMKaXx 3a/IaHHbIX OTPaHHYCHUI

a. cUCTeMHBIH ekt

0. CTPYKTypHast OIITHMH3AIIHS

B. DHTPOIIHSA

T. TIporpecc

7. CucremMa MOXET JOCTUTHYTh TpeOyeMOro KOHEYHOI'O COCTOSIHUS, HE 3aBHUCAIIETO0 OT BPEMEHU U
OTIPEIENIIEMOTO HMCKITIOYUTEIHHO COOCTBEHHBIMH XapaKTEPUCTHKAMH CHCTEMBI TPU Pa3JIMYHBIX HavaIbHBIX
YCIOBUSX U PA3IMYHBIMU MTyTAMHU

a. DKBU(PUHATHHOCTH

0. SMEPIKEHTHOCTh

B. QHTPOITHS

T. YBOJIIOIUS

8. Meromonorust pemeHusi TpoOjaeM, OCHOBaHHAas Ha CTPYKTYPH3allMU CHCTEM W KOJHMYECTBEHHOM
CpPaBHEHUU albTEPHATHB

a. CUCTEMHBIN aHAJIN3

6. MoJIeIMpOBaHNE

B. IPOrHO3UPOBAHUE



r. Perpocniekuus

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

a. DJIEMEHT

0. pe3yabTaT

B. TIPOIIECC

T. I0OKa3arTesb

MHOkecTBO 00BEKTOB BHE JAHHOTO 3JIEMEHTA (CUCTEMBI), KOTOPBIC OKA3BbIBAIOT BIIHMSIHHUE HA DJIEMEHT
(cucreMy) U caMH HaxXOJATCS O] BO3JCHCTBHEM 3TOTO 3JI€MEHTa (CHCTEMBI)

.a. THIoTe3a

6. mpobyiema

B. QJIbTEPHATHUBA

r. Cpena

Kirou

12345678910

BBOBOOaar

Tect 2

1. COBOKYITHOCTb CITy4aiiHO OTOOpPaHHBIX 0OBEKTOB HA3bIBACTCSI:

a) TeHEpaJIbHOW COBOKYITHOCTHIO; 0) BBIOOPOYHON COBOKYITHOCTBIO;B) MPOCTOM COBOKYITHOCTBIO; T)
MMOBTOPHOU COBOKYITHOCTHIO;]1) OECIIOBTOPHOI COBOKYITHOCTBIO.

2. Bce MbiciuMBbIe 00BEKTHI HEKOTOPOTO UCTOYHHKA HAOIOCHHIA

Ha3bIBAIOTCS:

a) TEeHepaJbHOH COBOKYMHOCTBIO; O) CIy4aHBIM KOJIJICKTMBOM;B) COBOKYITHOCTBIO OOBEKTOB; T)
MHOXECTBOM OOBEKTOB.

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

a) MpOCTOii; 6) MOBTOPHOM; B) OECIIOBTOPHOM;T') pEIIPE3CHTAaTUBHOM; J1) TCHEPAILHOM.

4. Beibopka — 3T0:

a) OrpaHMYEHHOE YHCIO BBIOPAHHBIX CIy4alHBIM OOpa3oM »3JIEMEHTOB;0) OrpaHMYEHHOE YHCIIO
3JIEMEHTOB, BRIOPAaHHBIX HECITy4aiHO;B) OOJIbIIIAs COBOKYITHOCTH 3JIEMEHTOB, JJIsI KOTOPOU OIEHUBAIOTCS

XapaKTePUCTHKHU.

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

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

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

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

7. B amuxke conepxkutcst 100 kpacubix, 300 3enensix, 200 cunux u 200 Genbix mapoB. W3 smmka
Haymaudy u3Biekator 150 mapoB. O0beM BEIOOPKU COCTABJISIET ... IAPOB.

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

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

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

9. Kak Ha3bIBaeTCs YMCICHHOE 3HAYCHHE IPU3HAKA!

a) 00beMOM BBIOOpPKH; 0) reHepaTbHOM COBOKYITHOCTBIO; B) BAPUAHTOM; I') CPEATHUM 3HAUYEHUEM

. 10. KonnuectBo HaOM01eHUH, TIOMIABIINX B 3aJaHHBIA HHTEPBAJl UHTEPBAIbHOM TaOIUIIbI, HA3BIBACTCS:

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

Karou

12345678 910

OBr a a a rs a

OCTaJIbHEIE TECTHI Ha CafiTe MUCIIAIUINHEI



7.3. Cucrema OLICHMBAHUS PE3YNbTaTOB OOY4YEHUS MO JUCHUILUIMHE (MOIYJIO) MPH MPOBEICHUH TEKYLIETO

KOHTPOJIA YCIICBACMOCTH

O1LieHKa «OTINYHO)
(3auTeHO)

3HAHUS:

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

- TOYHOE HCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

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

YMEHUS:

- YMEET OPUEHTHPOBATHCS B TEOPUSAX, KOHIIETIIIUAX U HAMTPABICHHUSX JUCIUILIIHBI
U J1aBaTh UM KPUTHUYECKYIO OLIEHKY, UCIIOJIb3Ysl HayYHbIE JOCTHXKEHUS IPYTUX
JTUCLUTUTAH

HaBBIKU:

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

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

- IPUMEHSET TEOPETUYECKHUE 3HAHUS JUIsl BHIOOPA METOIUKU BBIITOJTHEHHS
3aJIaHul;

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

- Oe3ynpeyHo BiIajJieeT UHCTPYMEHTAapHeM y4eOHOM JUCLUIUIMHBL, YMEHHE ero

3 PEKTUBHO UCIIOIH30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUSAX, AaKTUBHO yJacCTBYET B

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

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUSA:

- IOCTATOYHO IMOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUSI 110 IUCLUILINHE;

- YCBOGHHE OCHOBHOM U JJOTIOJIHUTEIBHON JIUTEPATYPbl, PEKOMEHI0BAHHON
paboyeil mporpaMMoi o JUCHUILIMHE (MOAYIIIO)

YMEHUSL:

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

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

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

HaBBIKU:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTUE B IPYNIIOBBIX
00CYKJI€HUSX, BBICOKHI YpPOBEHb KYJIbTYpbl UCIIOJIHEHUS 3a/JaHUM;

- CPEJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

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

- 000CHOBBIBAET XO/]1 pPEIICHUs 3a7a4 0e3 3aTpyIHEeHHUH




Onenka 3HAHUS:

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

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

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

YMEHHUS:

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

- BJIaJICET UHCTPYMEHTApUEM y4EOHON NUCLUILIMHBI, YMEHUE €TI0 UCII0JIb30BaTh B
PELICHUH TUIOBBIX 33/1a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHbIC 3a1a4u
HaBbIKH:

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

- IOCTaTOYHBI MUHUMAJIbHBII YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETESHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUM AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Oruenka 3HAHUA:

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

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MUCbMEHHON pabOThI);
- 3HAHHUE OTJICIHHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX pab0oYeii MPorpaMMo 1o
JTUCITUILIAHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJM4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI HCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asiBIIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BONPOCHI W MPAKTUYECKHE 3aJaHUS A HPOBEACHMSI NPOMEKYTOUHOM aTrTecTaluu
oOyyaromuxcsi, HeoOXOAUMBIE Ul OLEHKH 3HaHWN, YMEHUH M HaBBIKOB M (WJIM) OMbITAa MPO(hecCHOHAIbHON
NEeSTENIbHOCTH,  XapaKTepU3YIOIIMX dTanbl  (GOpMHpOBaHUS KOMIETEHIMH B  IPOIECCE OCBOCHMUS
00pa3oBaTebHONW MPOTPaMMBI

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHSI TPOMEKYTOUHOM aTTecTalui 00yJaromuxcs

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

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

Mopenu cucTeMHON JUHAMUKHU U UX IIPUMEHEHUE

[IpubnmxenHble MeTo bl petieHus quddepeHINaTbHbIX YPaBHEHUN U UX IPUMEHEHHE JJIs peann3ain
MOJIEJIeH CUCTEMHOHN JUHAMUKH

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

MMuTanoHHbIE METOBI AJI1 MOJCIIUPOBAHHUS II0BEICHUS CUCTEM

Byl *MUTalHOHHOTO MOJIETUPOBAHUS

MareMaTnyeckre OCHOBBI MMUTALlMOHHOT'O MOJIEIUPOBAHNS

OO0paloTka pe3yNbTaTOB 3MIMPHUUYECKHX MCCIEJOBAaHUN C IOMOIIBIO METOJ0B MaTeMaTU4eCKON
CTaTUCTUKU U

TEOPUU BEPOSTHOCTEN

MaremaTHueckue OCHOBBI (HOPMUPOBAHHSI BHIOOPOUHON COBOKYITHOCTH.

['enepanys ciry4aiiHbIX YHCEIL.

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




YpaBHEHUU.

YucnoBble XapaKTEpUCTUKHA BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHMs K OIICHKaM B MAaTEMAaTHYECKON CTaTHCTHKE.

IIpoBepka CTaTUCTUYECKUX THIIOTE3 O BHUJE PACIPENCIICHUS CIy4allHOM BEJIWYHMHBI B I'€HEPAJIbHON
COBOKYITHOCTH.

Hcnonb3oBaHHe MHCTPYMEHTAIBHBIX IIPOTPAMMHBIX CPEICTB U PEIICHUS 3a7ad MaTeMaTU4YECKOH
CTaTUCTUKH.

BrlsiBiieHHE CTATHCTUYECKUX 3aBUCUMOCTEN MEXKAY MPU3HAKOM U (haKTOPaMHU.

ITocTpoeHne Moieny perpeccum.

OneHka KauecTBa ypaBHEHMs pErPECCUH, IPOBEPKA 3HAUMMOCTH YPABHEHHUSI.

IIposepka mnpennocbuiok MHK nns mMopenu mnapHOW JMHEWHOW pPErpeccuu i OMNpeaesICHUs
aZICKBaTHOCTHU

MOJIETIH.

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

3aBHCHUMOCTEH B CTPOUTENBCTBE

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

IPU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

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

Hcnonp30BaHNe MHCTPYMEHTAIBHBIX IIPOIPAMMHBIX CPEACTB AJI PELICHMs 3aJad4 MaTeMaTH4YeCKOU
CTaTUCTUKH

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

IlocTpoeHrne MareMaTHM4EeCKUX MOJENEH Ul pPelIeHUs IPUKIAJHBIX ONTUMHU3ALMOHHBIX 33134 B
CHUCTEMHOM aHaJIu3e

3a1auy JMHEHHOro IPOrpaMMUPOBAHUS B CTPOUTENBCTBE.

I'paduueckuii MeTo[ pemieHus 3a1a4 JMHEHHOTO IPOrpaMMHUPOBAHMUSL.

Ananm3 rpadu4ecKoro pemeHns Ha YyBCTBUTEIBHOCTb.

CuMIuiekc-MeTo| peuieHys 3a1a4 JIMHEHHOTO IPOrpaMMHUPOBaHMSL.

Hcnonp30BaHWE HHCTPYMEHTAIBHBIX IPOTPAMMHBIX CpPEACTB Ui PpELIeHHUs 3aJad JIMHEHHOTro
IIPOrpaMMUPOBAHHS.

TpancnopTHas 3ajja4a U 3ajja4ya 0 Ha3HAYEHUSX B CTPOUTENIBCTBE.

3aa4i MHOTOKPUTEPHUATIBHONW ONITUMHU3ALNH

MaremaTrueckne MeTOo bl MOAIEPIKKH MPUHATHS pELIeHHUH

7.4.2. IlpakTrueckue 3aJaHus A7 MPOBEACHUS IPOMEXKYTOUHOMN aTTecTallii 00yUJarOIUXCs
[TocTpoenue 6amancoBoi Mojenu JIeoHThEBa, TPOTHO3UPOBAHUE C TIOMOIIBLIO TOCTPOCHHON MOJIENN
AHaiau3 U TMPOTHO3 COCTOSHUSI CUCTEMBI C IOMOIIBI0O MOJEIN CUCTEMHOW [IWHAMHUKH, ITPOTHO3
9KOJIOTUYECKON CUTYyaIHU
MaremaTrueckasi 00paboTKa JaHHBIX, TOCTPOSCHUE MOJIENIN PETPECCUH, AaHATIU3 TIOCTPOSHHON MOJIeNTN
Ananus u MMPOTrHO3NUPOBAHUE COCTOAHUA CUCTEMBI HA OCHOBE BPEMCHHBIX PAI0B
HmuTanimoHHOE MOJENIUPOBaHNE (PU3NYECKOTO HITM TEXHOJIOTMYECKOr o Ipoliecca
Pemenne 3ala4uy OIITUMU3AIIUHN TJIs1 IIOBBIIIICHU S 3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTMYCCKOTO ITporecca
3amaya NpUHATHS PEIICHHUH sl pEIICHUs TPOOIeMbI B TPOPECCUOHANBHON AeITeTbHOCTH
MHorokpurepualibHas ONTUMUA3ALMS ISl IPUHATHS pEHIeHUs] B TPOPECCHOHAIBHOM 1eATeIbHOCTH

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBast pabota (mpoeKkT) He MpeayCMOTpeHa YIEOHBIM TIIAHOM.



7.5. Meroanveckue MaTepualibl, OMPESSIoONnIe MPoIeayphl OIICHUBAHUS 3HAHWM, YMEHHM, HABBIKOB U (MJIH)
OTIbITa PO ECCUOHATBHOMN IEATENFHOCTH, XapaKTepU3YIOIUE 3Tabl (POPMHUPOBAHUS KOMITETCHIIUN

ITpouenypa mpoBeneHUsT NPOMEXKYTOUHOM aTTECTAllMM W TEKYLIET0 KOHTPOJs YCIEBAEMOCTH
perlaMeHTUPYETCS JIOKAIbHBIM HOPMATUBHBIM aKTOM, OIMPEACIIAIONIMM MOPSAA0K OpraHU3alyu U MPOBEACHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTali 00y4aroIuxcsl.

[Ipouenypa oneHuBaHUS (QOPMUPOBAHUS KOMIETEHUMH NpPU MPOBEICHUHM TEKYILIEro KOHTPOJIS
IpUBEAcHa B 1. 7.2.

TurnoBbple KOHTPOJIBHBIE 3a1AHUS WIIM UHBIE MAaTEPHAJIbl TEKYIIETO KOHTPOJIS IPUBEAECHBI B I1. 7.3.

Onucanue mnokasaTenedl M KPUTEPUEB OLIEHWBAHUS KOMIIETEHIMI Ha pa3jMuYHBIX »JTalax MX
(dbopMUpOBaHUsI, ONIMCAHKE KA OL[CHUBAHUS

OneHka «3auTeHo»

CUCTeMAaTU3UPOBaHHBIC, TNTyOOKHWE U TOJHBbIC 3HAHUA IO BCEM pasjielaM IUCHUIUIMHBI, a TakXke IO
OCHOBHBIM BOIIPOCaM, BBIXOISALIIM

3a mpeesbl yueOHON TPOrpaMMBl;

TOYHOE MCIOJIb30BAaHUE HAYYHOH TEPMUHOJIOTMM, CUCTEMAaTHMYECKH TIPAaMOTHOE U JIOTMYECKH
MPaBUJIIbHOE U3JI0KEHHUE OTBETA HA BOIIPOCHI;

Oe3ynpevyHoe BIAJCHUE WHCTPYMEHTapueM Y4eOHOH IUCHUIUIMHBI, yMeHue ero 3(hdeKTHBHO
HCII0JIb30BaTh B IOCTAHOBKE HAYYHBIX

U IIPaKTUYECKUX 3a/1a4;

BBIpQXEHHAs] CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKHM pEIIaTh CIOXKHBIE MPOOJIEeMbl H
HECTaH/IapTHbIE CUTYalUH;

MOJIHOE U ITYOOKOE YCBOGHHE OCHOBHOM U TOTIOJIHUTEIHLHOM TUTEpaTyphl, PEKOMEHIOBaHHOW paboueit
IIpOrpaMMon

110 TUCLMILINHE;

YMEHHME OpPUEHTHPOBATHCS B TEOPHUSAX, KOHLENLHUAX W HANPABICHUSX IUCUUIUIMHBI U J1aBaTh UM
KPUTHUYECKYIO OLIEHKY,

UCIOJIb3YS HAYUHbIE JOCTUKEHMSI IPYTUX AUCLUILINH;

TBOpUYECKasi CaMoOCTOsITeNlbHAs paboTa Ha MPAKTUYECKHX/CEMUHAPCKUX/TA00PATOPHBIX 3aHATHSAX,
aKTUBHOE y4acTue B

IPYNIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl HCIIOJIHEHHUS 331aHUM;

BBICOKHMH ypOBE€Hb CPOPMUPOBAHHOCTH 3asiBJICHHBIX B paboueill mporpaMMe KOMIETeHITHH.

OneHnka «He 3a4TEeHO»

(dparMeHTapHbIe 3HaAHUS 110 AUCLHUIIINHE;

OTKa3 OT OTBeTa (BBIOJIHEHUSI MMCbMEHHON paboThl);

3HaHME OT/IEIbHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX paboyell mporpaMMon 1o JUCLUILINHE;

HEYMEHHUE UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIM4yue rpyobIX OMINOOK;

HU3KHUM YPOBEHb KYJIBTYpPbI UCIIOJTHEHUS 3alaHU;

HU3KHUH ypoBeHb COPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMMe KOMIETEHIIUH.

[IIkana oLleHNBaHUS

KonnyecTBO npaBUIIBHBIX

oTBeTOB, % O1eHka

1o 55 «HE 3a4TEHO»

ot 55 1o 100 «3auTeHo»

7.6. Kpurepun oneHuBaHus ¢HhOPMUPOBAHHOCTH KOMIICTCHIIHI TTPH MTPOBEICHUH MPOMEKYTOTHON aTTeCTAINN

yDOBCHL OCBOCHHUI M OLICHKA

e — OneHka OneHka
PHTEp «HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENHH | OneHKa «XOpOoImo» O11eHKa «OTIUYHO)
OLICHUBAHMUS
HO» o»
«HE 3aUTEHO) «3aUTEHO




YpoBeHb 0CBOEHUS | YPOBEHb OCBOCHMS | YPOBEHb OCBOCHUS YpoBEHb OCBOECHHUS
KOMIIETEHIINHU KOMITETEHIINHT KOMIIETEHIINHU KOMITETEHIINH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI.
Kommerenniuu He Kommerenmn Kommerenun Kommnerenmun
c(OpMHPOBAHBI. c(OpMHUPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI.
3HaHusg oTcyTcTBYIOT, |  CopMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHMSI U HaBbIKU HE | 0a30BbI€ CTPYKTYPHI [ CHCTEMHBIE. Y MEHHUS [ apryMEHTUPOBaHHBIE,
chopMHUPOBaHbI 3HaHU. Y MEeHUs HOCSIT BCECTOPOHHHE. Y MEHHS
dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCSIT Xapakrep, K PEILEHUI0 KaK
pEenpOIYKTUBHBIN PUMEHSIOTCS K TUIIOBBIX, TaK U
Xapakrep. PEILIEHUIO TUIIOBBIX HECTaHJaPTHBIX
JeMoHcTpupyercs 3alaHUM. TBOPUYECKHUX 3a/IaHUH.
HU3KUH YPOBEHb JleMoHCcTpHpYyeTcs JlemoHCTpUpYeTCs
CaMOCTOSITEJIBHOCTH JIOCTaTOYHBII BBICOKUI YPOBEHb
[IPAKTUYECKOIO YpOBEHb CaMOCTOSITENIbHOCTH,
HaBbIKa. CaMOCTOSATEJIbHOCTH | BBICOKAs aJalTUBHOCTh
YCTOHYMBOTO IIPAKTUYECKOI0 HAaBbIKA
PaKTUYECKOIO
HaBbIKA.

Obyyaromuiics OO6yyaromuiicst OO0yuaromuiics OOyuarommiics
JE€MOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CYLIECTBEHHbIE -3HAHUS -3HaHUE U -r1y0okue,

po0Oeibl B 3HAHUSX TEOPETHUUECKOTO MIOHUMaHUE BCECTOPOHHHE U
yueOHOro MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAaHHbIE

-JI0ITYCKarOTCsI -HETOJIHbIE OTBETHl | KOHTPOJMUPYEMOTO | 3HAHUS IPOTPAMMHOIO

MIPUHIUTIAATEHBIE Ha OCHOBHBIE o0Bbema MaTepuaia;
OLIMOKY MPU OTBETE | BOMPOCHI, OIIHMOKH B IPOrpaMMHOTI0 -[0JIHO€ TOHUMaHUe
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuaia; CYILIHOCTHU U
Ousnera, OTCyTCTBYET HEZ0CTaTOYHOE - 3HaHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUe [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX TOHATUH U CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
KaTeropui; M3JIaraeMbIX -CIIOCOOHOCTb TOYHOE 3HAHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTaHaBJIMBAaTh U | OCHOBHBIX NOHSTHUH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBSA3b | paMKax 00CYyKIaeMbIX
3HaHUA JOTIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | PAKTUKU U TEOPHUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJaHuil Ousera. BOIIPOCBI. MIPOTUBOPEYUS, yCTaHaBJIUBAaTh U
poOJIEMBI U OOBSICHAITH CBSI3b
TEHJICHLIUU MPaKTUKHU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBWIbHBIE U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OIMNOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
IIOCTABJICHHBIE OTBETHI Ha BCE 3aJIaHUs
BOIIPOCHI. ousera, a TakxKe
JIOTIOJTHUTEIIbHBIE
BOIIPOCHI IK3aMEHATOpA.




ITpu BbINOTHEHUHN OO6yuarommiics OO6yuaronuiics OOyuaronmiics
MIPAKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPABUIILHO BBIIOJIHUI
3aanus ouera MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmeTa ¢ 3aJaHue OmieTa ¢ omnera. [Tokazan

MPOJIEMOHCTPUPOBAJ | CYIIECTBEHHBIMU HEOOIBIINMH OTJINYHBIC YMEHUSI B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHUH. Honyckarorest [Tokasan xopommwme | ydeOHOTrO MaTepuaa.
[IpakTuueckue OIINOKHY B yMeHus B paMKkax |Pemaer npennoxeHHbie
3a/1aHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aaHUs
BBITTOJIHEHBI U pelIeHUuHU y4eOHOTO 6e3 omunooK
ymeHuA OOyuarommiics He MPAKTUYECKUX Marepuaa. OtBeTui Ha Bce
OTBEYAET HA BOIIPOCHI 3aJaHUM. [IpennoxeHnHbie JIOTIOJIHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha MIPaKTUYECKHE BOIIPOCHI.
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHBI C
HaBOJSIIUX BOIIPOCAaX BOIPOCHI OBLIO HEOOJIBIINMHU
IpenojaBaTes. JIOMYIIIEHO MHOTO HETOYHOCTSAMH.
HETOYHOCTEH. OrtBerun Ha
OOJIBIITMHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHeHnii [Ipumensier
METOAUKY 3aTpyAHEHUS 110 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBITIOJIHCHHUS 3aJJaHUM. | BBIOOPY METOJIUKHU CTaHJAPTHYIO JUTs1 BBIOOpa METOUKH
Jlomyckaet rpyObie BBIIIOJIHEHUS METOAUKY BBIIIOJIHEHUS 3aJaHUM.
OLIMOKH TIpH 3a/1aHUM. BBIIIOJIHEHUS He nonyckaer ommnbox
BBITMIOJTHEHUH 33/1aHul, | JlomyckaeT omuOKku 3a/1aHMi. IIPU BBINIOJIHEHUU
HapyIIAOIINE JIOTHKY | TPH BBIMOJIHEHUU | JlomyckaeT omuoKu 3a/IaHUM.
penieHus 3aay. 3a/1aHMi, HAPYILIEHUsI| TIPU BBIIIOJIHEHUH CamocTosTenbHO
Jlenaetr HEKOPPEKTHBIE| JIOTUKHU PEIICHUS 3a/laHui, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. HapylIarolme pe3yNbTaThl
BIIQJICHUE He moxeT o60ocHOBaThH UcnbiTeiBaeT JIOTUKY PEIICHUSI | BBITIOJHEHUS 3a/1aHH.
HaBBIKAMH AITOPUTM 3aTPyAHEHHUS C 3a1a4 I'pamoTHO
BBITIOJIHEHHS 3a7aHuid. | popmynupoBanueM | Jlenaer KOppeKTHBIE | OOOCHOBBIBAET XOJ]
KOPPEKTHBIX BBIBOJIBI 10 penieHus 3aaay.
BBIBOJIOB. pe3ysibTaTamMm
HcnbiTeiBaeT pELIeHUS 3aa4H.
3arpyaHenus ipu | OOOCHOBBIBAET XOJ]
000CHOBaHUU pelieHus 3aaad 0e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHEHUS
3a/IaHHMN.

OneHka Mo JUMCHUIUIMHE 3aBUCUT OT YPOBHSI C(POPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPEIJIEHHBIX 3a
JUCLUUIUIMHOM, U MPEACTaBIsAET cOO0M cpelHee apu(pMEeTHYeCKOe OT BBICTABICHHBIX OIIEHOK IO OTJEIbHBIM
pe3ynbTataM o0yueHus (3HaHUS, yMEHUS, BlIaJIeHHe HaBbIKaMu ).

O1eHKa «OTIUYHOY/«3auTEHO» BBICTABIISIETCS, €CJIM Cpe/IHee apru(PMEeTHIECKOe HaXOAUTCS B MHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOpOIII0Y/«3a4TEHOY BBICTABISETCS, €CITU CpeHee apu(METHIECKOe HAXOUTCSI B UHTEpBaJe
or 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENHHOY/ «3a4TEHO» BBICTABIISIETCS, €CIH CpellHee apu(hMEeTHIECKOe HaXOAUTCS
B MHTEpPBAaje ot 2,5 1o 3.4.

O1leHKa «HEYIOBIETBOPUTEILHO»/ «HE 3auTEHO» BBICTABISECTCA, €CIU CpelHee apupMeTHYecKoe
HaxoauTcs B uHTepBae ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUIIINHBI (MOYJIf)
8.1. [lepeyeHb OCHOBHOI M JONOJIHUTEIBHOM JIUTEPATYPbI, HEOOXOIUMOM JUIsi OCBOCHUS TUCIUIUIMHBI (MOJTYJIs)

. KonuuectBo
Ne ABTOp, Ha3BaHWE, MECTO M3AAHUS, H3/IaTEIILCTBO, TOJl U3JJaHUS YU4eOHOU 1
n/n y4eOHO-METOIUYECKOM JTUTEePATYPHI aﬁiiﬁ?éiizifgesép
OcHoBHasi IUTEPATYpPa
Kopo6osa U. JI., Apremos I'. B., [Ipunstue pemiennii B cuicTeMax, OCHOBaHHBIX http://www.iprbooksh

1 |ma 3Hanmsx, TamboB: TamOOBCKHII TOCYJapCTBEHHBIH TEXHHUYCCKHUIL Ob /6 4i66 html
vauBepcuter, JBC ACB, 2012 ' '
®omun B. I'., NmuranumonHoe wonenupoBanue, CaparoB: CapaTOBCKUI http://www.iprbooksh

2 |rocymapcTBeHHbIH TexHUueckuil yHuBepcuteT umenu lO.A. Tarapuna, DBC Ob (/76 483 html
ACB, 2015 ' '
Yepuseea C. H., Jlemucenko B. B., Kopo6oa JI. A., HMmurtanuonHoe http://www.iprbooksh

3 |MomemupoBanume cucTeM, Boponexx: BopoHexckuii  rocyaapcTBEHHBIH OF.) fu /50630 html
VHHUBEPCUTET WHKEHEPHBIX TEXHOJIOTHI, 2016 ' '
Husisutauaosa A. P., Kopnounckas U. b., OGmias Teopust CUCTEM U CUCTEMHBIM http:/Avww.iprbooksh

4  |anamus, Camapa: [ToBosmKCKUI rOCyJapCTBCHHBIH YHUBEPCUTET OI.J fu /75?;9 4 html
TEIICKOMMYHHUKANUI 1 uHdopmaruku, 2017 ' '
CexuieroBa H. H., TyukoBa A. C., CuctemMHblil aHAJIU3 U NPUHATHE PELICHUM, http://www.iprbooksh

5 |Camapa: IToBOJDKCKHMIA TOCYIapCTBEHHBIN YHHBEPCUTET TEICKOMMYHHUKAIIMHA U Ob (/75 407 html
uHpopmaruku, 2017 ' '

5 XKypasnesa T. 1O., Ilpaktukym mno gucummwimae «MmuranuonHoe| http://www.iprbooksh
moteirpoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html
Cammuua H. 0., HWmurauumonnoe wmoxaenupoBanue, Tomck: Tomckuit http://www.iprbooksh

7 |rocymapCTBEHHBIH YHUBEPCUTET CUCTEM YITPABJICHUS U PAAHOIICKTPOHUKH, Db Ob fu /70612 html
Konrent, 2015 ' '
Axmamue @. I'., T'mnpdanoB P. M., MaremaTndeckoe MOACITUPOBAHUE H http:/Avww.iprbooksh

8 |meromsl onrumusanuu, Kazans: KazaHckuil rocy1apcTBEHHBIM apXUTEKTYPHO - Ob fu /733;09 html
crpourenbHblii yHUBepcuTeT, O5C ACB, 2017 ' '

9 [Mussckuii C. A., [punstue pewennii, Camapa: Camapckuii rocyaapctBennsiii| http://www.iprbooksh
apXUTEKTypHO-CcTpouTeNnbHBIN yHUBepcuTeT, I6C ACB, 2015 op.ru/49894.html

10 TFan6oBa T. B., CuctemHblii aHanu3 B TeXHUKe W TexHonorusx, OpenOypr:| http://www.iprbooksh
OpenOyprckuit rocynapcTBeHHbIi yauBepeuret, ObC ACB, 2016 op.ru/69943.html

JonoJHUTeIbHAS JIUTEepaTypa

1 Pemmmun b, U., MMmuTanuoHHOE MOJCTUpOBAaHME W CHCTEMbI ympasieHws,| http://www.iprbooksh
Mocksa: Mn¢pa-Urxenepus, 2016 op.ru/51719.html
HussutannoBa A. P., HccnenoBanue omepauuid U METOJbl ONTHUMM3ALUU, http:/Avww.iprbooksh

2 |Camapa: TTOBOKCKHIT TOCY/IApPCTBEHHBI YHHBEPCUTET TEIICKOMMYHUKAIIUN H OF.) U /75?;77 html
nadopmaTuru, 2017 ' '

3 Haunensu T. 5., Teopust cucteM U cUCTeMHBIN aHanu3, Mocksa: EBpasuiickuii| http://www.iprbooksh
OTKPBITHIA HHCTUTYT, 2011 0p.ru/10867.html

4 bamaranckuit WM. A., TlpukmagHoii cucremusiii ananu3, Hosocubupck:| http://www.iprbooksh
HoBocubupckuii rocyjapcTBEHHbIN TeXHUYECKUI YHUBEpcuTeT, 2013 0p.ru/45429.html
Kazanckas O. B., IOu C. I'., AnecoBa O. K., Moaenn u METOJBI ONTHMH3AIIHH. http://www.iprbooksh

5 |lIpaktuxym, HoBocubupck: HOBOCHOMPCKHIA TOCYIApCTBEHHBINA TEXHUYECKHUIA OF') fu/ 453'97 html
vauBepcurer, 2012 ' '
IOaun B. C., MeTonndeckue yka3aHus U KOHTPOJIbHBIE 3aJaHUs TTO TUCIIUIUTMHE http://www.iprbooksh

1 |Teopus mpunsitust periernii, MockBa: MOCKOBCKHUIT TEXHUYECKHI YHUBEPCHUTET ' :

cBsa3u U nadopmartuku, 2014

op.ru/61765.html




OOGyuarommumecst U3 yrciia uHBaIua0B 1 uil ¢ OB3 obecneunBaroTcst ne4aTHBIME U (WJTH ) DJICKTPOHHBIMU
o0pa3zoBaTeNbHBIMU pecypcaMu B (pOpMax, aaanTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBBSI.

8.2. Tlepeuenb pecypcoB WHGMOPMAIMOHHO-TEIIEKOMMYHHKAITMOHHON cetn «HTepHET», HEOOXOIUMBIX IS
OCBOCHMS JTMCITUTUTHHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «VHTEpHET» DNEeKTpPOHHBIN ajpec pecypca
(OCHOBBI CHCTEMHOTO aHAJIN3a ¥ TSCOPHUH MPUHITHS PEIICHHI moodle.spbgasu.eu
elibrary.ru elibrary.ru
Scilab https://www.scilab.org/

8.3. IlepedeHb coBpeMEHHBIX TPO(HECCUOHATBHBIX 0a3 TaHHBIX ¥ HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue DIIeKTPOHHBIN ajpec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbubie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

https://www.spbgasu.ru/upload-
Criucok coopaukoB TpynoB u kKoHpepenuuii B PUHI/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer

[Mepuoanyeckue uznanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

Tex.JIut.Py - TexHuueckas qureparypa http://www.tehlit.ru/

Enunblit  3MeKTpOHHBIN  pecypc  yueOHO-METOJIUYECKOW JUTEepaTyphl

CLIGCACY www.spbgasu.ru

Bcepoccuiickuii  MHCTHTYT HaydHOW M TEXHHYECKOW HH(pOpMAIHH ‘e

(BUHUTH) www?2.viniti.ru

Poccuiickas rocyapcTBeHHasi Oubanorexa www.rsl.ru

@enepanbHblii  00pa3oBarenbHbId Noptan "ExanHoe oOkHO JocTyma K

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

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

8.4. TlepeueHb HMHQPOPMAIIMOHHBIX TEXHOJOTHH, MCIONb3YEMbIX MPU OCYIIECTBIEHUU O00pa30BaTEIbHOIO
mporiecca IO JUCHMIUIMHE, BKIIOYass MEPedYeHb JIMLIEH3MOHHOTO M CBOOOJHO pPacHpOCTPaHIEMOTro
MPOrpaMMHOTO 00eCTIeueHUs

Crioco6 pacnpocTpaHeHus
HaumenoBanwue (JTMTIEH3NOHHOE WJIH  CBOOOIHO
pacnopocTpaHIeMoe)




Microsoft Visio 2016

HoroBop Ne J132009689201 ot
18.12.2020r IIporpammHbIe
npoaykThl Maiikpocodt, qoroop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Gretl Bepcusg 2019¢

CBOOOHO PACIIPOCTPAHIEMOE

Matlab Bepcust R2019a

MATLAB JIOTOBOP
NeJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiia IIpoexTs!"”

Ramus Educational Bepcust 1.11

CBOOOJIHO PACIIPOCTPAHIEMOE

Microsoft Windows 10 Pro

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

Microsoft Office 2016

HoroBop Ne J132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTel Maiikpocodt, noroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TeXHUYECKOe 00ecredeHne JUCITUTLTUHBI
Cenenusi 00 OCHAICHHOCTH YY€OHBIX ayAUTOPUN U TOMEIICHUH /I CAMOCTOSITEIbHOW PaOOThI

HaumeHnoBaHue yuyeOHBIX ayAUTOPUI U TOMEIICHUI
IUIsL CAMOCTOSITENIbHON paOOThI

OcHaiieHHOCTh 000pyJOBAHUEM U TEXHUYECKUMHU
CpelacTBaMu 00y4YeHus

07. VYuebHble ayaUTOPUU IS TPOBEACHUS
JIEKIIMOHHBIX 3aHIATUU

YueOHas AyJUTOPHUA JJIA IMPOBCACHU A 3aHATHI
JCKIIMOHHOIo  THIla, KOMIIICKT MyJ'II:THMGI[HfIHOFO

000py0BaHUs (mepcoHanbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA TMPOEKTOP, IKpaH, ayJuo-CUCTEMA),
J0CKa,  JKpaH, KOMIUIEKT  ydeOHOll  melenn,

noakmoueHne kK kommbiorepHoit cetn CIIGIACY,
BEIX0I B MATEDHET

07. KoMIbroTepHBIN KJ1acce

Pa6oune mecra ¢ [1K (cTon KOMIbIOTEpHBIN, CHCTEMHBIN
OJIOK, MOHHTOp, KJIAaBHATypa, MBIIIb), CTON pPabouMii,
noakmoueHne kK kommbiorepHoit cetm CIIGIACY,
BBIXOJ B Internet.

07. YdeOHble ayaUTOpWUU I CaMOCTOSATEIbHON
paboThI

[Tomemenue JUTSt CaMOCTOSITENTLHOM paboTsI
(KOMIBIOTEPHBIH KIi1ace):

IMK-12 mT. (cucTeMHbIi OJIOK, MOHUTOp, KJIaBUATYpa,
MBIIIE) €  YCTAHOBJCHHBIM  MYJIBTHMEIUHHBIM
obopynoBanueM (MPOEKTOp, DJKpaH, KOJOHKH) C
JOCTYTIOM K ceTH «IHTepHeT» u o0ecreueHneM J0cTyna
B DJEKTPOHHYIO HH(OPMAIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGI'ACY; nmocka MapkepHas; KOMIUICKT
yueOHol Mebenu Ha 12 mocaiouHbIX MeCT.




07. VYuebuwpie aymuTopum mia  npoBeneHus|Komrmiekt MYJIbTUMEIUITHOTO 00opyoBaHUs
PAKTUYECKUX 3aHATUH, KypCOBOTO|(IIEpCOHATIBHBIM KOMIIBIOTED, MYJIbTUMEAUNHBINA
MIPOCKTUPOBAHUS (BBIMOJTHEHUSI KYPCOBBIX padoT),[mpoekTop, 3KpaH, ayauo-CHCTEMa), TOCKa, KOMIUICKT
TPYIIOBBIX M WHAUBUIYAIBHBIX KOHCYJbTALUM,|ydeOHON MeOeH, MOAKIIOYEHUE K KOMITBIOTEPHOU CETH
TEKyIIero KoHTpoJis u npomexxyrounoit arrectanuu|CII6I'ACY, Beixon B UHTEpHET

Z[J'IH HWHBAJIMIO0B U JIUII C OB3 obecneunBaroTCcs CIICOHUAJIBHBIC YCIIOBUA JJIA ITOJTYUCHUA 06p330BaHI/I${ B
COOTBCTCTBHHU C Tpe6OBaHI/ISIMI/I HOPMAaTUBHO-IIPABOBLIX JOKYMCHTOB.



Pa6ouast mporpamma coctasieHa Ha ocHoBe PI'OC BO - maructpaTypa 1mo HanmpaBJI€HUIO TOATOTOBKH
38.04.01 Oxonomuka (npuka3z MunoOpnayku Poccun ot 11.08.2020 Ne 939).

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

[Tporpamma oOCyXxieHa 1 peKOMEHI0BaHa Ha 3aceqaHnu kadeapsl MaTeMaTHKU
13.05.2021, npotokon Ne 8

3aBenytronuii kageapoit K.¢.M.H., noneHt, ['.B. SIkynuna

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

IIpencenarens YMK n.3.1H., gouent I'.®. TokyHoBa
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