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1. ey 1 32124 0CBOEHUSI AU CHUIJIMHBI (MOLYJIs1)
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 KPUTUYECKOTO aHAJIM3a MPHU MCCIEAOBAHUU CHCTEM M BbIOOpa METOAOB aHAW3a,
aJIeKBaTHBIX MPOOJIEMHON CUTYAllUH;
MOJIyYeHUE HAaBBIKOB pa3pabdOTKHM U OOOCHOBaHHE IIJIaHa JCHCTBUM MO pELIEHUI0 MNpOoOIEeMHON

CUTYyallUH;

MOJIyYeHUE 3HAHHUI [0 MPUMEHEHHIO CIIOCOOOB OOOCHOBaHMS pelIeHUs (MHAYKIUS, 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. IlepeueHb IVIAHMPYEMBIX pPe3yJbTATOB O0y4YeHHMsI MO JAUCHUIIMHE (MOIYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemblie pe3yabTaThl O0y4eHUS 1O

KOMIIETEHIIUH MHAMKATOpa TOCTHKEHUS JUCLUILIMHE, 00eCIeUnBaloIIUe JOCTHKEHNE
KOMIIETEHIIH IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII
YK-1 CrocobeH|YK-1.1 OcymecTBisier TOWCK|3HAET
OCYILLIECTBIATh KPUTUUECKUI |HHPOPMALIMOHHBIX PECYpCOB (B[- MNpPHUHIMIBI MHOUCKAa W  MaTeMaTHYECKOil
aHaIu3 poOJIEMHBIX[TOM 4ucie B LuppoBoil cpene),|00paboTKu 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
JUISI UCCIIEJOBAHMSI,
- POBOJUTH CTATUCTHUECKYI0 00paboTKy
JTAHHBIX ITPOBOJAMMOI0 UCCIIEOBAHUS.
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;
CUTyalui Ha OCHOBe|TpeOOBaHUSIM OOBEKTUBHOCTH H|ymeeT
CHUCTEMHOTO M0/IX0/1a,|I0CTOBEPHOCTH - 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
aHajm3 MPOOJIEMHBIX [CUTyallMH KaK CHCTEMBI 3HAKOBBIX AUarpaMM M mpoyee);
CUTYyalHi Ha OCHOBE - MareMaTUYeCKHUE  METOJBl  BBISBJICHUS
CUCTEMHOTO MoJAX0/1a, 3aKOHOMEPHOCTEH  (YHKIIMOHUPOBAaHUS U
BBIPa0aThIBaTh  CTPATETHIO pPa3BUTHS CUCTEM;
JIeCTBUI - MAaTEMaTUYECKUE MOJICIN OINMUCAHUS CHUCTEM
JUI8 WX aHajuu3a U [POTHO3UPOBAHUS
MOBEJICHUS, CTPATETMYECKOT0 TIJIAaHUPOBAHMUS;
yMeeT
- BBISBJIATH CHCTEMOOOpasyromue (HakTopsl,
XapaKkTepU3yIOlUe CTPOCHUE U TIOBEICHUE
CHCTEMBI,
BJIajieeT HABBIKAMMU
- cnoco0aMy  BBISBJICHHS  COCTaBJISIONINX
POOJIEMHOM CUTYAITU U CBS3EH MEKIYy HUMU C
MCII0JIb30BAaHUEM MaTEMAaTHYECKOIO arnapara:
0aJIaHCOBBIX MOJCIICH,
MOJIENICHl CUCTEMHOM JUHAMUKH,
PErpeCCUOHHBIX MOJEIIEH
YK-1 Cnoco6en|YK-1.4 BoisiBnser aneMeHT(bl) U|3HACT
OCYIIECTBIISATh KPUTHUCCKUM|CBA3B(H), co3Jarolye|- OCHOBHBIE MaTEMaTUYCCKHE MOACHH I
aHaIN3 POOJIEMHBIX [IPOOJIEMHYIO CUTYAIUIO BBISIBJICHUS D3JIEMEHTOB WU CBsI3el B CHCTEMaXx,
CUTYyalMi Ha OCHOBE CO3JAIOMUX  MPOOJEMHYID  CHUTYyaIlMl0  C
CUCTEMHOTO MOJIX0/1a, MCII0JIb30BAHUEM MaTEMAaTHYECKOIO arapara:
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
UMUTAIIMOHHOTO MOJICTTUPOBAHUS;

BJIaJieeT HABBIKAMH

- IpYeMaMy HMHTAIIMOHHOTO MOJIEIMPOBAHHS;
METOJaMH MaTeMaTH4YEeCKOTO aHalu3a JUis
WHTEPIPETAIIMA PE3yIbTaTOB MMHUTAIMOHHOTO
MOJICITUPOBAHUSI.




VK-1 Crocoben

VYK-1.5 ®opmynupyer 3agauy

3HaeT

OCYILECTBIIATh KPUTHUECKUH (1) s paspelieHusi|- OCHOBHbIE MaTeMaTH4eCKHUe MOJEIu s
aHau3 POOJIEMHBIX [[TPOOIEMHOM CUTYalluu OIHCAHUS CHCTEM;
CUTYyalui Ha  OCHOBE - OCHOBHBIE  MaT€MaTHYECKHUE  METOJbI
CHCTEMHOT0 MoJIX0a, 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 poOIeMHBIX [BEIOOp criocoba ux (ee) peuieHus|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
MeToaa peHICHI/ISI JUJIA HpPIKJ'IZlI[HOfI 3ada4u,

BJIa/leeT HABbIKAMU
- crmocobamMu  pelieHUs ~ MaTeMaTHYeCKOM
3a1a4u, popMaln3yrolel MPUKIaIHYIO 331a9Yy,
C IIOMOIIBIO BBI6paHHI)IX MaTEMATHYCCKUX
METO/I0B

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

Jannass gucuurmHa (Moaynb) BkiarodeHa B biok «lucuumnmunael, moaynu» bBb1.0.01 ocHoBHOM
npodeccuoHaibHONM oOpazoBarenbHON mporpammbl  38.04.10 JKunmumniHoe X034HWCTBO W KOMMYHAJIbHAS
UHPPACTPYKTypa U OTHOCUTCS K 00s3aTeNbHOM YacTH y4eOHOTO IJIaHa.

3HaHHWE Kypca MaTeMAaTHKU B paMKax MPOTrpaMMbI OakajgaBpuaTa

No

/1

[Tocnenyromye TUCIUTIITUHBI

KOI[ U HAMMCHOBAHUC UHJUKATOpA
JOCTHXCHHA KOMIICTCHIIMH




[ToaroroBka K mTpoLeAype 3alIMThl M 3alIldTa BBITYCKHOW
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, VK-1.2, VK-1.3, YK-1.4, VK-
1.5, VK-1.6, VK-2.1, YK-2.2, YK-2.3,
VK-2.4, YK-2.5, VK-3.1, VK-3.2, VK-
3.3, YK-3.4, YK-4.1, VK-4.2, VK-4.3,
VK-4.4, YK-5.1, VK-5.2, VK-5.3, VK-
6.1, YK-6.2, VK-6.3, OIIK-1.1, OIIK-
1.2, OIK- 1.3, OIK-2.1, OITK-2.2,
OITK-2.3, OIIK-3.1, OITK-3.2, OIIK-
3.3, OIK- 4.1, OIK-4.2, OIIK-4.3,
OITK-4.4, OIIK-5.1, OITK-5.2, OIIK-
5.3, TIK- 1.1, TIK-1.2, TIK-1.3, TIK-1.4,
TK- 1.5, TIK-1.6, TIK-1.7, [IK-2.1, TTK-
2.2, TIK-2.3, [IK-2.4, TIK-2.5, TTK- 3.1,
IK-3.2, TK-3.3, TK-3.4, TIK- 3.5,
MIK(ID)-1.1, TK(D-1.2, TIKAD)- 1.3,
TIK(I])- 1.4, TIK(1T)-1.5

OOecnieueHue CTPATCTUYCCKOI'O B3aHMOHeﬁCTBHH Cy'6’bCKTOB
AKKX

OIIK-1.1, OIIK-1.2, OIIK-1.3, IIK
(1D-1.1, IK{AD-1.3, IK(1D)-1.4

3 Opranu3anuoHHO-3KOHOMUYECKH I MEXaHU3M pasButusa|OIIK-3.1, OIIK-3.2, OIIK-3.3, TIK
opraauszamui JKKX (1L)-1.3, TIK(11)-1.4
4 |Opranuzanms KaruTaaIbHOTO PEMOHTA KUIUIITHOTO (oH1a IIK-1.5, IIK-1.6, IIK-1.7
5 [TnannpoBaHue MPOU3BOCTBEHHO-X03s1licTBeHHOU AesTenpHOCcTU|ITK-3.2, TIK-3.3, T1K-3.4, ITK(1])- 1.3,
B JKKX ITK(I1)-1.4
6 |Dkcmmyaranus, peMOHT U 00CTYKHUBaHUE KWIHIIHOTO OHIa
OIIK-3.1, OIIK-3.2, OIIK-3.3, TIK
7 |Ouenka 3¢ peKTHBHOCTH KUITUIIHO-KOMMYHAIBHBIX YCIIYT (1D-1.5
DKOHOMHYECKOe  O00OCHOBaHHME  KAaNHUTAIBbHOTO  PEMOHTa

YKIUIMIHOTO (hoHIa

I1K-1.1, I1K-1.2, TIK-1.3, TIK-1.4

DKOHOMHYECKOE OOOCHOBAaHUE MEPONPHUATUN IO BHEAPEHUIO
pecypcocOeperarmmux 1 THHOBAIMOHHBIX TexHosoruit B JKKX

I1K-3.1, T1K-3.2, TIK-3.3

10

OneHka  dKOHOMUYECKOW  A(DPEKTUBHOCTH  TPUMEHEHUs
pecypcocOeperarmux 1 THHOBAIMOHHBIX TexHoJorui B JKKX

11

Opranmzanus (GUHAHCHPOBAHUST U KOHTPOJIb  BBITTOJIHEHHS
MEPOIPUATHI [0  BHEIPEHHUIO SHEeprocOepeKeHUs u
MHHOBAIMOHHLIX TexHonorui B JKKX

[1K-3.4, T1IK-3.5

12

Opranuzanys BBIIOJHEHUS TPOrpaMM pa3BUTHS JKUIUMITHOTO
(hoHIa 1 KOMMYHAJILHON HHPPACTPYKTYPHI

[1K-2.3, [1K-2.4, TIK-2.5

4. O0beM aUCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €IMHHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy o0y4yawiuMxcs ¢ mpemnoaasarejeM (0 BHIAAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSAATEJIbHYI0 pa0oTy 00y4Yaromuxcst

Cemectp
W3 Hux yacel Ha
Bun yaebHol paboThI Beero MPAKTUIECKYIO
4acoB 1
TOJTOTOBKY

KonTakTHas padora 32 32
Jlexumonnsie 3ansatus (JIek) 16 0 16
IIpaktuaeckue 3ansatus ([Ip) 16 0 16

HNHas koHTaKkTHast paboTa, B TOM YHCJIe:

KOHCYJIBTAllUH 110 KYPCOBOH padote (IIpoeKTy),
KOHTpOJIBHBIM paboTam (PT'P)




KOHTaKTHas paboTa Ha aTTeCTaIHIO (CaaJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIiuTa KypCOBOM pabOThI

(mpoexkTa); cnaya KOHTpONbHBIX padot (PI'P))

KOHTaKTHasd pa6ora Ha aTTCCTalluIo B CCCCUIO

(KoHCYTBTAIUS TIEpE SK3aMEHOM U cliava

Yacebl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 72 72
O0mas TPy10eMKOCTh TUCHUILINHBI (MOIYJIs1)
gacel:| 108 108
3a4YeTHBIE eJMHUIBI: 3 3
5. Copep:kanue AUCHUIIMHBI (MOAYJisl), CTPYKTYPMPOBaHHOE MO pa3aenaM (TeMaM) C YKa3aHUeM
OTBEJ€HHOI0 HA HUX KOJMYEeCTBA aKaJeMHUYeCKHX YaCOB U BHI0B Y4eOHbIX 3aHATHIH
5.1. Tematudeckuii 11aH TUCIMUIUIAHBI (MOJTYJIS)
KonrakTHas padora (1o yaeOHBIM
3aHATHSIM), Yac. Kon
HHIHKATOP
3 113 JIP B a
Ne Pazgensl AUCIUIUTUHBL g JICKIHH CP ;ZEO’ IIOCTHKEHU
8 M3 HUX Ha W3 HUX Ha M3 HUX Ha . A
MpaKTu- MpaKkTU- MpaKTu- KOMIICTCHIT
Bcero | ueckyroo | Bcero | yeckyro | Bcero | ueckyro un
moaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pasmen. MaremaTnueckue
MOJIENIH CUCTEM
YK-1.1,
OcHOBHEBIE MOJIOKEHUS VK-1.2,
11 |cucTemnoro aHanmmsa.| 4 | g 5 12 o5 YK-1.3,
Maremarudeckne MOJICITH YK-1.4,
CHCTEM VK-1.6,
YK-1.5
2. |2 pasznen. Meronbl
ONTHMU3AIUU B YIIPABICHUH
CHCTEMaMU
VK-1.1,
MeTtoapl OINTHUMH3ALIUH. VK-1.2,
21 [Tpumepsl noucka| 4 | o 2 12 16 YK-1.3,
ONTUMAJIbHBIX PEXRUMOB VYK-1.4,
(YHKIIMOHUPOBAHUS CUCTEM YK-1.5,
YK-1.6
VK-1.2,
Hmuranuonsoe VK-1.3,
o o |MOJETMPOBAHHS MPOLECCOB | 4 | 2 16 20 YK-1.4,
MOWCKa ONTUMAJIbHBIX PEKUMOB YK-1.5,
paboThI CUCTEMBI YK-1.1,
YK-1.6
3. |3 pa3nen. MatemaTuyeckue
METO/IbI IPUHSATHS PEIICHU
MHoOrokputepuanbHble METOJbI
3.1. lontummzanuu s npussTaa| 1| 2 2 12 16
peIIeHuH




VK-1.1,
VK-1.2,
MaremMaTndeckue METOJIBI VK-1.3,
3.2. . 1 2 3 10 15
IPUHSTHS pELICHUN YK-1.4,
VK-1.5,
VK-1.6
VK-1.1,
VK-1.2,
33 NMuTtanmonHoe MoJieIMpoBaHUE 1 2 10 12 YK-1.3,
" [mns mpuHSATHS peneHni VK-1.4,
VK-1.5,
VK-1.6
4. |4 paznen. Kontposb
VK-1.1,
VK-1.2,
VK-1.3
4.1. |3ager 1 4 o
VK-1.4,
VK-1.5,
VK-1.6
5.1. JIexuun
Ne | HaumeHnoBanue pasjena N
. HaumenoBanue u kpatkoe coaep:kaHue JeKIui
/1 W TEMBI JEKIIUN
OCHOBHBIE TTOJIOKEHUSI CHCTEMHOTO aHAJIU3a U TEOPUU MIPUHSITHUS PEIICHUN
OcHOBHBIE ITOHATHS CUCTEMHOI'O aHaINU3a
OCHOBHBIE ITOJIOKEHUS
[Ipumepbl cUCTEM B TEXHUKE U SKOHOMHKE
CHCTEMHOTI'0 aHaJIn3a.
1 MaremaTrnueckoe MOAECIMPOBAHUE PU U3YYCHUU CUCTEM
Maremartnaeckue N
Bunapl MaTeMaTHYECKHX MOJIENIEH CUCTEM
MOJEIN CUCTEM .
Hcnonp30BaHue TEOPUU NPUHATHS PEIICHUI B CHCTEMHOM aHAJIN3€
banancoBbie Momenu B cucTeMHOM aHanu3e. [IpumeneHue OamaHCOBOM
Mozenu JIeonTheBa
HcTopus co3nanus 6alaHCOBBIX MOJIENEH.
Tabnuira MexxoTpaciieBoro 0ajaHca U €€ CTpyKTypa.
OcHOBHBIE OaaHCOBBIE COOTHOIIEHHS.
OCHOBHBIE TTOJIOKEHUS
TexHonornyeckas MaTpuila u €€ NpOAyKTUBHOCT.
CHUCTEMHOTO aHaJIM3a.
1 Martpuna noJiHbIX 3aTpar.
MaremaTtnaeckue
Mogens JIeoHThEBA.
MOJICTH CUCTEM
OCHOBHBIE TUIIBI 337124, PEIIAEMbIX C IOMOUIBI0 MOJENH JIeOHThEBA.
banancoBbie Monenu B cHUCTeMHOM aHanu3e. lIpumeHeHue OanaHCOBOM
Mozenu JIeonTeeBa ISl pelieHus MPAaKTUYECKUX 3a1ad.
Hcnonp30BaHre KOMIIBIOTEPHBIX TEXHOJIOTHUI TPU MPUMEHEHUH B CHCTEMHOM
aHanu3e 0aJaHCOBEIX MOJEIEH
Mojenu cucTeMHOM JUHAMHUKU
Uctopus co3ganust Moziesiel CACTEMHOM TMHAMUKH.
[IprHIMIIBI CO3aHUSI MOJEIIEN CUCTEMHOW TMHAMUKHU
OCHOBHBIE DJIEMEHTEI MOJIETN CUCTEMHOM TUHAMHKHU.
OCHOBHBIE MOJIOKEHUSA (0GpaTHBIE CBA3M B MOJENAX CUCTEMHOM JUHAMUKH
1 CHCTEMHOTIO aHAJIN3a. |M3BeCTHBIE MOJIETIM CUCTEMHOM AWHAMHUKH B Tpyaax doppecrtepa: Moaeib
Maremartnueckune OpeaAnpusATUs, MOACIb ropoaa, MOAC/Ib Pa3BUTHS IUBUIU3ALIMU.
MOJCIIN CUCTEM Cucremsl 1uddepeHnnanbHbIX ypaBHEHUS MIEPBOro MOPsAKa ¢ Ha4yalbHBIMU
YCIOBUSMM KaKk OCHOBA MAaTeMaTUYECKOTO NPEACTABICHHUS MOJEIEH
CUCTEMHOI TUHAMHUKH.
[Tepexon k TUCKpeTHOU opMe MOJICIH.




[IporHo3upoBaHue CLEHApUEB pPa3BUTHUS CHUCTEMa OCHOBE MOJeneit
CUCTEMHOI JUHAMHUKHU.

CrauuoHapHble(yCTaHOBUBILNECS ) COCTOSIHHUSL.

JluHeiiHblE W HEJIWHEMHBIE CHUCTEMBI, JIMHEApU3alusi B OKPECTHOCTH
CTallMOHAPHOU TOYKH.

Bo3moxxHOCTE  HMcciieoBaHusT  MOJENEH  CUCTEMHOM  JUHAMUKM — Ha
YCTOMYUBOCTb.

Hcnonbs30BaHWEe KOMIIBIOTEPHBIX TEXHOJOTMH JUIi  HPOrHO3UPOBAHMS
CLIEHApUEB Pa3BUTHS CUCTEM Ha OCHOBE MOJEJIEW CUCTEMHON JTUHAMUKH.

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOTO aHaI13a.
MaremaTtudeckne
MOJIENIH CUCTEM

[TocTpoeHue perpeccuoHHBIX MOAENEH Ul aHalau3a U IPOrHO3UPOBAHMS B
CHUCTEMHOM aHaJIn3e

IlonsTHe perpeccun

ITocTpoeHne MoJienu perpecCHOHHON 3aBUCUMOCTH Ha OCHOBE BBIOOPOYHBIX
JTAaHHBIX

[TapHast 1 MHO’KECTBEHHAsI PErPECCUN

OmnpeneneHrue OIEGHOK MapaMETPOB BBLIOOPOYHOTO YpaBHEHHS IJUHEHHOU
IIapHOM PErpeccuu ¢ MOMOILBIO METO/Ia HAUMEHBIINX KBaJPAaTOB

OneHka KayecTBa NOCTPOSCHHON MOJIEH JIMHEHHON apHOM perpeccuu
OLieHKa TECHOTHI JIMHEMHON CBSI3U

IIpoBepka 3HAYMMOCTM YPaBHEHHsI JIMHEHHOM MAapHOM pErpeccuu M
[1apaMeTPOB YPaBHEHHUS

TpeboBanus K CTaTUCTUYECKUM OLIEHKaM: HECMEIIEHHOCTb,
COCTOSATEJIBHOCTD, 3()(PEKTUBHOCTE.

Teopema ['aycca-MapkoBa

[Ipennocsliku METOa HAMMEHBIINX KBaIpaTOB

Henunelinaa perpeccus. Ilpuem nmHeapu3anMM HEJIMHEWHBIX MOJEIEH
OIIPEAEICHHBIX TUIIOB JJIs YIIPOLLEHUS PacYETOB.

OT60p (pakTOPOB B MOACIISAX MHOXKECTBCHHOMN JIMHEHHOW PErpecCHr
IlocTpoeHne perpeccnoHHBIX MOAENEH [Ulsl aHalIu3a U IPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJlnu3e

KoMIbloTepHBIE TEXHOJOTUU JUIsl MTOCTPOCHMSI M aHalIM3a PErPECCHOHHBIX
Mornenei

MeToapl ONTUMH3ALIH.
ITpumeps! moucka
ONTUMAJIbHBIX PEXUMOB
(GYHKIIMOHUPOBAHUS
CUCTEM

MaremMaTHueckue MOJEIM  MOCTPOEHHs  KpuTepueB  3((HEeKTHBHOCTH
¢GyHKIIMOHUpOBaHMs cucTeM. Mertoasl ontumusauuu. [Ipumepsl moucka
ONTUMAJIBHBIX PEKUMOB (DYHKIIMOHUPOBAHUS CHCTEM.

[Ipouecc BbIOOpa kputepus 3P(HEKTUBHOCTH B KOHTEKCTE OCHOBHOM IieNu
UCCIIEIOBaHMS CUCTEMBI

TpeboBanust k KpuTepHIo 3PPEKTUBHOCTH

MaremMaTHueckoe BblpakxeHue kpurepus 3pPpekTuBHOCTH

[TocraHoBKa 1 aHAJIN3 OCHOBHBIX KOMIIOHEHTOB ONTHUMH3AI[MOHHBIX 3324
ITpumeps! 3a1a4u JIMHEHHOTO U HETMHEWHOTO MPOrpaMMHUpPOBaHUsI(MMEETCs B
BUy  ONTUMHM3AIMM):3a7adya 00  ONTHUMaJbHOM  NPOU3BOJCTBEHHOM
nporpamMMe, TpaHCIOPTHAs 33/a4a, 33/1a4a 0 Ha3HAuUeHHsIX, 3aja4a JIpoOHO -
JIMHEWHOIO NPOrpaMMHUpPOBAHMS, 3ajJada YIpPaBIEHUsA 3amacamMu Ipu
JETEPMUHUPOBAHHOM CIIPOCE.

I'padmyeckuit meton pemieHUs 3ajad JMHEHMHOTO MPOrpaMMUPOBAHMSL.
ANTOpUTM CUMIUIEKC-METOAA.

Komnsrorepras peanusanus peleHus 3a7a4u JIMHEWHOT O
IIPOrpaMMUPOBAHHUSA U

aHaJIN3 MOIYYEHHOTO PEIICHUS.

MeTtoapl pelieHue 3a7ad HEIMHEWHOIO NMpOrpaMMHpPOBAHHUS B CHCTEMHOM
aHaJIn3e.

Hcnons3oBaHue KOMITBIOTCPHBIX TEXHOJIOTHi1 JJId  IIOMCKa OITHUMaJIbHBIX
nexMOoR MVHKNHOHUNORAHUS CUCTEM




Mutanmonnoe
MOJIEITUPOBAHUS

Marematuueckre OCHOBbBI UMUTALIMOHHOTO MOJIETUPOBAHUS CUCTEM
CyTb UMUTALIHOHHOTO MOJIETTUPOBAHUSI.

Meron Monte-Kapio.

Teopust OLIEHOK.

[IporpammHuoe obecrieyeHne UMUTALIMOHHOTO MOJICTUPOBAHUSI.
ANTOPUTMBI T€HEPALIUU CITYYalHBIX YUCEIL.
['enepupoBanue cinydyalHbIX BEIUYMH,
pacrpezeneHusl.

HaxoxneHue oONTUMaIbHBIX YCIOBHM (DYHKIIMOHUPOBAHUS CHUCTEMBI C
MOMOIIbI0 UMUTAIIMOHHOTO MOJICTUPOBAHMUS.

Hecraunonapuslie pexumbl pab0Thl UMUTAIIMOHHOW MOJIETTH

UMEIOMINX 3aJaHHBIM  3aKOH

3 | MpOIECCOB U MIONCKA |Apamn3 BHIXOAHBIX JAHHBIX H CPAaBHEHUE AQJIBTCPHATUBHBIX BapUAHTOB
OITHUMAJIbHBIX PEIKUMOB |pe3ypTaTOB MMUTALIMOHHOW MOJIEIIH
paboThI CUCTEMBI AHaJ13 4yBCTBUTEIILHOCTH UMUTALIMOHHON MOJIETTH
Peanu3anus uMHUTalMOHHOTO MOJAEJIMPOBAHUS C MOMOIIBIO KOMIIBIOTEPHBIX
TEXHOJIOTHUI
[Tpumepsl pa3paOOTKM HMMHUTALMOHHBIX MOJENIEH s peleHus 3aaad
CUCTEMHOI'0 aHAJIW3a U MPUHSITUSI peIIeHU
Monenb ompeaeneHusi MOTPEOHOCTEH Topoja B KOJIMYECTBE MMOXKAPHBIX
MalIuH
NMUTaLIMOHHOE MOJEIUMPOBAHME TEXHOJOTMYECKUX U TPAHCHOPTHBIX
IIPOLIECCOB
MHorokpurepuaibHble METOAbI ONTUMU3ALUY JJI IPUHATHS PELICHUI
[TocTaHoBKa 3a/1a4¥ MHOIOKPUTEPUATILHONW ONTUMHU3ALIMH.
[Ipumepsl 3aga4 CUCTEMHOIO aHaiu3a, MPUBOJAILIME K 3aJadam
MHOroKkpuTepHaibHble |MHOMOKPUTEPUAIBLHON ONTUMU3ALINN.
4 | meronpl onTUMHU3alMK |MeToasl MHOTOKPUTEPUAIBHON ONTUMHU3ALUH.
JUTsE NpUHATHS perieHnii [[IpuMeHeHre MHOTOKpUTEpUAIbBHBIX METO0B ONTUMH3ALMU Ul IPUHATUSL
pelIeHn
Hcnonp30BaHnEe KOMITBIOTEPHBIX TEXHOJIOTMHM JUIsl pealu3aluud METOJI0B
MHOTOKPUTEPUATIBbHON ONTUMH3ALUN
Marematnueckre METOIbI IPUHSTHS PEILEHUN
OO0mmas XxapakTepuCTHKa MAaTeMaTHYECKUX METOI0B IPUHATHUS PEIICHUN
DKCIEepPTHBIE METObI U UX IPUMEHEHHUE TIPU MPUHATUU PEIICHUI
MaremaTnueckoe OOOCHOBAHHE COTJIACOBAHHOCTM MHEHMH 9SKCIEPTOB,
IpOBEPKAa  CTAaTHMCTUYECKUX TUNOTE3 JJIsl  MPOBEPKHM  3HAYMMOCTH
Maremaruueckue Kod(uUIMeHTa pAaHTOBOI KOppEIsnun
5 METOIBI NpUHATHS  [Meron aHanuza uepapxuii-o01acTh NPUMEHEHHUS] B CHCTEMHOM aHAJIN3€ IpU
pelieHni OPUHITUA ~ pEIIeHWH,  ONuUcaHue  OOMIero  anropuTMa,  OIEHKa

COTJIACOBAHHOCTH IIOCTPOEHHOUN HEPaApXUH.

OLueHKa clieHapHeB pa3BUTHS CUCTEMBI IPU MPUHATUH PELIEHUH C TOMOUIbIO
JIepeBa pelIeHu

KoMmbroTepHble TEXHOJIOTMM ISl peaju3alii MaTeMaTH4YeCKUX METOJ/I0B
TIPUHSTHSL PENICHUM.

5.2. IlpakTuyeckue 3aHsATUS

HaumenoBanue paznena

Ne o
o/ U TEMBI IPAKTUYECKUX HaunmenoBanue u cogepkanue NpakTUYECKUX 3aHITUI
3aHATUNA
MaremaTnueckue METOJbl 0OpaOOTKH JTaHHBIX, MPOBEPKA CTATUCTHUYECKHUX
THUITOTE3
OCHOBHBIE TOJIOKEHUS o
[IpumeHeHHe METO/JOB MAaTeMaTHYeCKOW CTAaTUCTHUKU Jisi  oOpaboTka
CHUCTEMHOTO aHaIn3a. o
1 PE3yIBTATOB DKCIIEPUMEHTA WITH HAOTIOICHUI

Marematnueckue
MOJIEII CHUCTEM

Hcnonb30BaHue KOMIBIOTEPHBIX TEXHOJIOTUH JIst 00pabOTKH JaHHBIX.
[TocTpoenue sMnupruyecKoil GyHKINU pacTipeaeeHus.
['padux sMmuprudeckoit PyHKIIUHN pacrpeeneHusl.




OmnpeneneHne YUCIOBBIX XapaKTEPUCTUK BEIOOPKU

IIpoBepka CTaTUCTUYECKUX TUIIOTE3 O 3aJaHHOM BUJEC PACIPEICIICHNU.
JlucniepCUOHHBIN aHAIN3.

Pemenne npakTudeckux 3anad.

OCHOBHBIE ITOJ0KEHHUS
CHCTEMHOTO aHaJI13a.
MaremMaTudeckue
MOJICIIH CHCTEM

banancoBast Mmozaens JIeoHThEBa U €€ MPUMEHEHHE B CUCTEMHOM aHalln3e
AHanu3 TabIuIel MEXKOTPACIEBOTO OamaHca
[Toctpoenne wmonpenu JleonTreBa Ha
MEXOTpaclieBOro OaaHca

OneHka TpOAYKTUBHOCTH TEXHOJIOTUYECKON MAaTPHIIbI

Perrenue TUNOBBIX 3a7a4 CTPATErMUECKOro IJIAHUPOBAHUS
Hcnonb30BaHWe KOMIBIOTEPHBIX TEXHOJIOTUH TpU  pELICHUH
CUCTEMHOI'0 aHaJlu3a ¢ IPUMEHEHNEM OantaHCOBOM Mojienu JIeoHTheBa

OCHOBE 3aJaHHOW  TaOJIHILIBI

3a1a4

OCHOBHBIE ITOJIOKEHUS
CHCTEMHOT'O aHaI13a.
MaremaTtudeckne
MOJIENIH CUCTEM

[TocTpoenue u aHanu3 MoJieael CUCTEMHON JUHAMUKH

[TocTpoeHue u aHanu3 MoOJENel CHCTEMHOM TUHAMUKHI

Hcnonb3oBanne meroda ODuWiepa NpU peau3alMid MOJCIEH CUCTEMHOU
ITUHAMUKHA

ITouck cTanmoHapHBIX COCTOSTHAMN

[TocTpoeHue cueHapueB pa3BUTHS MCCIEAYEMBIX CUCTEM C IOMOIIBIO
MoOJeleld CUCTEMHON TUHAMUKHI

[Ipumenenne mojnened CUCTEMHOM AWHAMHUKU ISl PEIICHUE NMPAKTHYECKHX
3aJad B CBOEM IpeIMETHOM 00JacTH HCIHOJIb30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHH.

OCHOBHBIE ITOJIOKCHUS
CHUCTCMHOI'O aHaJInu3a.
Marematudeckue
MOJCIN CUCTEM

[TocTpoeHne perpecCMOHHBIX MOJEIEH U1 aHaJi3a U MPOTHO3UPOBAHUS B
CHUCTEMHOM aHaJIn3e

ITocTpoeHne Mozenu nmapHOW JIMHEWHOW PErpeccuu, MpOBEPKa 3HAYUMOCTH
YPaBHEHUS U IIapaMeTPOB yPaBHEHUS

[Tpoepka ocHoBHBIX Tpeanocsuiok MHK

Hcnonbp30BaHne NOCTPOSHHOM MOZEIN J1JIsl aHAJIN3a CUCTEMBL.

ITocTpoeHne HEMMHENHBIX MOJIEIEH.

Br10op nyumiei moaenu.

[IporHo3upoBanue Ha OCHOBE BHIOPAHHON MOJIEIH.

Meroas! ONTUMU3ALINH.
IIpumeps! moucka
ONTUMAJIbHBIX PEKUMOB

MaremaTHueckue MOJAETU MOCTPOCHUs KpUTepueB 3(h(PEeKTUBHOCTH CUCTEM.
Metonel  ontumm3zanuu. [lpumepbl MoOMCKa ONTHMAJIbHBIX PEXKHMOB
(GYHKIIMOHUPOBAHUS CUCTEM.

HOCTpOCHI/Ie MATEMAaTUYCCKUX MOI[GJ'IGfI A onpeACJICHUA OINTHMAJIbHBIX

(YHKIIMOHMPOBAHUSA  [peXKUMOB pabOTHI CHCTEM
CUCTEM Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJOTHHM [JIs1 MOWCKA ONTHUMAaJIbHBIX
PEKUMOB (DYHKIIMOHUPOBAHUS CUCTEM IPU PEUICHUU MPAKTUYECKUX 3ajad
CHUCTEMHOI'0 aHAJIN3a.
[Ipumepbl UMUTALIMOHHOTO MOJIETTUPOBAHUS
HmuTarmonHoe Peanuzanus npuMepoB HMMHUTALIMOHHOTO MOJEIMPOBAHUS C IOMOUIBIO
MOJIETTUPOBAHUS MIPOrpaMMHOTO OOecreueHus

MPOLIECCOB JIJIsl TOMCKA
ONTHMAJTLHBIX PEKUMOB
paboThI CUCTEMBI

Pemienne mnpakTthueckux 3aad CUCTEMHOTO aHaIM3a C IPUMEHEHUEM
HMHUTAIMOHHBIX MOJIENEH. Haxoxnenne ONTHMAaIbHBIX YCJIOBUU
(G YHKITMOHUPOBAHHSI CUCTEMBI C TIOMOIIBI0 UMUTAIITHOHHOTO MOAEITUPOBAHUS.

MHorokpurepuaibHble
METObI ONITUMU3ALIUN
JUISL IPUHATHUS PELICHAN

MHoOrokpuTepuaabHble METOAbI ONITUMU3ALUY JJIs IPUHATUS PELICHUI
[IpakTHueckoe NMpPUMEHEHHE METO0B MHOTOKPUTEPHAIBHBIE ONTUMU3ALNU
JUISL IPUHATHSL PEIICHUN.

Pemrenne 3amad mpUHATHSA PELIEHWM C MOMOIIBI0 MHOTOKPUTEPHAIBHBIX
METO0B ONTUMM3ALUU C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUN

Marematnueckue
METO/IbI TPUHATHUS

MareMaTuuecKkue MCTOABI NPUHATHUA peI_HeHI/Iﬁ
Pemenne MPAKTUYCCKUX 3aaa4 Ha IPUHATUC peIHeHI/Iﬁ C UCITIOJIb30BaHHEM




o MAaTEMATUYCCKUX MECTOOOB MMPUHATHA pemeHHﬁ C MPUMCHCHUC
PCHICHIH KOMITBIOTEPHBIX TEXHOJIOTUH.
NmuTaninoHHOE MOJETUPOBAHKE I IPUHATHS PELLICHHUI
[IpakTnueckass peanu3anus OCOOCHHOCTEH MPUHSATUS  pEUIeHUH B
JUHAMHUYCCKU CIIOKHOM cpeac C IMPUMCHCHUCM UMHUTALIUOHHOI'O
MOJICJINPOBAHUE
NMurtannonHoe Pemienne npakTuyecKkux 3a1ad CUCTEMHOIO aHAIU3a:
6 MOJICJIMPOBAHUE JUIsl  |IPUHATUE PELICHWA Ha OCHOBE HMHTALMOHHOIO  MOJEIMPOBAHUS
MPUHATHS PEUIEHUN  |paclpOCTPaHEHMs] MHHOBALUI:
INPUHATUE PEIICEHWH Ha OCHOBE HMHTALMOHHOIO  MOJEIMPOBAHUS
pacIpOCTPaHEHHUS 3arps3HEHUI;
INPUHATUE PEIIEHWH Ha OCHOBE HMHTALIMOHHOIO  MOJEIMPOBAHUS

JeMorpagueCKUX MPOIECCOB.

5.3. CamocTosiTennbHas paboTa o

OyJaromuxcs

No | HaumeHnoBaHue paznena o
ConepxaHre caMOCTOSITEIIBHON pabOThHI
n/n | JUCHUIUIMHBI U TEMBI
OCHOBHBIE OJIOKEHUSI CUCTEMHOI'0 aHAJIN3a U TEOPUU MPUHATHUS PELICHUH,
MaTeMaTHYeCKue METOABl 0O0pabOTKH MAaHHBIX, MPOBEPKAa CTATHCTUYECKUX
TUIIOTE3
W3yueHre OCHOBHBIX MOJOXEHUS CHCTEMHOTO aHAIM3a U TEOPUH TPHHATHUS
OcHOBHBIE TIOJIOKEHUS .
peLIeHUIH,
CHUCTEMHOI'0 aHaJIN3a. .
1 CaMOCTOSITENIbHOE PEUICHUE MPAKTUIECKUX 3aIaHHH,
Maremarnueckue .
MOEITH CHOTEM CBSI3aHHBIE C MATEMAaTUUYECKUMHU METOIaMi 00paOOTKH JaHHBIX U IPOBEPKOH
CTaTUCTHYECKUX TUIOTE3, HCIIOJIb30BAHIE KOMITBIOTEPHBIX TEXHOJIOTHNA /IS
peleHNs 3aJaHuH.
W3yyenuii INpPUMEHEHMHM KJIACTEPHOrO AaHaJIW3a Ul  MHOTOMEPHOU
IPYIIIIPOBKH.
banancoBbie MO/IEN B CHCTEMHOM aHAIIN3€
OcHoBHBIE TION0keHNs1 |M3ydyeHue npuMeHeHus: 0alnaHCOBBIX MOJIeNiell B CHCTEMHOM aHalIn3e
1 cucTeMHOro aHanu3a. |CaMOCTOSITeTbHOE BBHITMIOJIHEHHE TMPAKTUYECKUX 33/JaHUi C TPUMEHEHHEM
MaremaTnueckue KOMITbIOTEPHBIX TEXHOJIOTHH.
MOJIENIN CUCTEM M3yueHre OCHOBHBIX TNPHHIMIIOB TIOCTPOCHUS MOJEIH PACIIUPSIOIIEHCS
SKOHOMUKM Helimana
Mozenu cucTeMHOI TMHAMUKY B CUCTEMHOM aHaJIM3€
W3yueHne TeOpeTHIecKoro Marepuasia
OCHOBHEIE TTONTOKeHHs | CAMOCTOSTENBHOE BBIIONHCHHE MPAKTHYCCKUX 3aJaHAN C NPUMEHEHHEM
CHCTEMHOTO aHanu3a. |KOMIBIOTEPHBIX TEXHOIOTHH §
1 MaTeMaTHIeCKIe N3yueHne mnpUMEHEHHs Mojeleld CHCTEMHOIO aHalu3a B Pa3IMYHbIX
MOJIEIIH CHCTEM o0JacTsX 3HaHUH. §
Mojenu cucTeMHON TMHAMUKH ITPU OMUCAHUH (PU3UYECKHUX TPOLIECCOB.
Mogenu CHUCTEeMHOW JWHAMHUKHA B JKOHOMHKE M jAeMorpaduu, Momaeib
CamyanbcoHa-Xukca.
B03MOXXHOCTH MaTeMaTHYECKUX TAKETOB W OHJIAHH Cpell JJISl TOCTPOSHUS U
aHaM3a MoJeneil CHCTeMHON TMHAMUKH.
[TocTpoeHHne perpecCHOHHBIX MOJIENEH Uil aHAllM3a W MPOTHO3UPOBAHHS B
CHCTEMHOM aHaJIn3e, IPOrHO3UPOBAaHNE HA OCHOBE BPEMEHHBIX PsII0B
OCHOBHBIE MTONIOKEHUS  |[T3vyepne TeOpPeTHIECKOTO MaTEPHAIA
1 | CHCTEMHOTO aHAIM3A. |CamocTOATENBHOE BBINONHEHUE NMPAKTHYECKHX 3aJaHMM C NPHMEHEHHEM

Maremarnueckue
MOJIEJIU CUCTEM

KOMITBIOTCPHBIX TEXHOJIOTHI
HBy‘IeHI/IC MNPOrHO3UPOBAHHA Ha OCHOBC BpPCMCHHBIX PpAAOB IIYTEM
BBIZICIICHHA KOMIIOHEHTOB BPEMCHHOT'O psAJia U CHUHTE3a MOJCIIN YPOBHSA




BPEMEHHOTO psijia
[Toctpoenue moaemu Kob66a-Jlyrmaca.

MeTopl ONTUMU3ALMH.
IIpumepsl moucka
ONTHMAJIbHBIX PEXUMOB

MareMaTHueCcKue MOJAETU MOCTPOCHUSI KpUTepueB 3(h(PEeKTUBHOCTU CUCTEM.
Meroasl  onTtumm3zanmu. [IpuMepsl TOMCKa ONTHMAJIBHBIX PEKUMOB
(GYHKIIMOHUPOBAHUS CHCTEM.

I/I3yquI/Ie OCHOBHBIX THUIIOB 3aJa4d OINTUMH3ALOWH, HCIOJbB3YEMBIX JJI

(GYHKIIMOHUPOBAHUS  |[OJTyYEHHS ONTHMAJIBHBIX PEKHUMOB (DYHKIIHMOHUPOBAHHUS CHCTEM.
CHCTEM BreimonHenne 3amaHuid  ANIA MIOTyYEHUS ONTUMAJIBHBIX  PEKUMOB
(YHKIIMOHMPOBAHHSI ~ CHCTEM C  HCIOJh30BAHUEM  KOMITHIOTEPHBIX
TEXHOJIOTHH.
NmutaniionHoe MoIeIMpOBaHUE CUCTEM
NMUTAIIMOHHOE N3yuenune TeopeTuuecKuX OCHOB UMHUTAIIMOHHOTO MOJICTUPOBAHUS CUCTEM
MOZIETUPOBAHMSI Brinonnenue 3ajanuii Mo peaau3alvi UMUTALMOHHOTO MOJCIUPOBAHUS C

IPOIIECCOB IS TOUCKA
ONITUMAIILHBIX PEXKUMOB
paboThI CUCTEMBI

MOMOUIBI0  MPOrPaMMHOTO  OOecHedeHus,
yCIOBUH  (YHKIIMOHUPOBAHUS CHUCTEMBI
MOJETIUPOBAHUS.

HaXO0XJICHUE OIITHMAaJIbHBIX
C IIOMOIIbKO HMUTALITMOHHOI'O

MHoOrokpurepraabHbIe
METOJIbl ONTUMHU3ALUU
JUISL IPUHATHUS PELLICHAN

MHOFOKpHTCpI/IaJH)HI)IG MCTOJbI OIITUMU3AINU IJI HPUHATHUA pGHICHI/Iﬁ
HSy‘leHI/IC TCOPECTUYCCKOI'O mMaTrepuaia 10 IIPUMCHCHHIO
MHOT'OKPUTCPUAJIbHBIX MCETOJOB OITUMHU3ALUMKA [IOJId I[PUHATHUA pemeHI/Iﬁ,
CaMOCTOATCIIbHOC BBIITOJIHCHHUEC Sa,I[aHI/Iﬁ 10 IIPUMCHCHUIO
MHOT'OKPUTCPUATIbHBIX  MCTOOOB  IMPUHATHUA pGHICHI/Iﬁ A1 pCUICHUA
IPAKTUICCKUX 3aJa4d CHUCTCMHOI'O aHaJIM3a C HCIIOJIb30BaAaHHUCM
KOMITBIOTCPHBIX TEXHOJIOTHIA.

Maremarudeckue MCTOJbI IIPUHATHUA peH_IeHI/II‘/‘I
I/I3y‘~I€HI/I€ TCOPCTUYCCKOTIO Marcpraia Mmoo HNpUMCHCHUIO MATCMATHYCCKUX

MaremaTnueckue .
METO/0B IPUHATHS PELLICHUH.
METO/bI IPUHSTUS
. CamocrosTenbHas padoTa 10 KOMIBIOTEPHOMY PELIEHUIO 33/1a4 Ha IPUHATHE
eIIeHu i .
p peleHuii ¢ UCMOJIb30BAHUEM MAaTEeMaTHUYECKUX METOAOB MPUHATHUS
peLieHui.
VIMuTaninoHHOE MOJICIMPOBAHUE [T IPUHSATHS PEIICHIHA
N3yuenne TeopeTuuyeckoro marepuaina o0 MCIOIb30BAaHUM MMHUTAILIHIOHHOTO
NmurannonHoe

MOJICJINPOBAHUE IS
NPUHATHS peIIeHUH

MOACIIMPOBAHUS TJIS IPUHATHA peIIICHI/If/'I.
CaMocrosTenbHas pa60Ta 1O BBIITOJIHCHHIO 38.,[[21HPII>1, CB3aHHBIX C PCHICHUC
3aaa4 110 IMPUHATUIO pGHICHI/Iﬁ C IPUMCHCHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHHA.




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

B 00BbeM camocToATeNnbHOM pabOoThI 0 TUCIUILIMHE BKIIOYAETCS CIeIyIoIIee:

- U3yYEHHE TEOPETHUUYECKUX BOIPOCOB MO BCEM TEMaM JIUCLMIUIMHBL

- IOArOTOBKA K IPAKTUYECKUM 3aHATUSM;

- IOATOTOBKA JTOKJIAJIOB M COOOIICHHIA;

- IOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IOArOTOBKA K IK3aMEHY.

3aJI0roM yCIEIIHOTO OCBOCHUS ATOM JAUCIHUILIMHBI SBISIETCS 0053aTENIbHOE MOCEIICHUE JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUH, TaK KaK IMPOIMYCK OJHOro (TeM Oojiee, HECKOIbKUX) 3aHATUH MOXKET OCIIOKHHUTH
OCBOCHME Pa3esoB Kypca. Ha npakThuecKux 3aHATHAX MaTEpUAIl, U3JI0KEHHBIN Ha JIEKIUAX, 3aKPEIUIAEeTCS IIPU
MOATOTOBKE JIOKJIAJIOB U COOOIIEHUH, MPE3EHTAIHi, a TaK)Ke B paMKaX BBITOJHEHHS MPAKTUYECKUX 3aJaHUi,
peleHusi KeHCOB M TECTOB, pealIn3alliil T'PYNIIOBBIX TPEHUHTOB, MPOOJEMHBIX AUCKYCCUH M APYrux ¢Gopm,
npeaycMoTpeHubix PITJI.

[Tpuctynas K U3y4EeHHUIO TUCLUIUIMHBI, HEOOXOAUMO B IIEPBYIO OUEPE/Ib O3HAKOMUTHCS COAEPKAHUEM
PII/I, a Takxke METOOWYECKUMHU YKa3aHUSMHU 0 OpraHU3alMU CaMOCTOSITENbHON paboThl U MOATOTOBKHU K
MIPAKTUYECKUM 3aHATHUSIM.

[Tpy MOATrOTOBKE K MPAKTUYECKUM 3aHSATHSM U B PaMKaxX CaMOCTOATEIbHOW pabOThl MO H3YyYEHUIO
JTUCHIUTUIAHBI 00y4JaromuMcsi HE0OX0IMMO:

MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HA JEKUIMOHHOM 3aHATHM MaTepUall U JOIMOJIHUTH €ro C y4eTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

IpU  CAMOCTOSITEJIbHOM  M3YYEHMHM TEOPETHYECKOM TEMbl clieJaTh  KOHCIIEKT, HCIONb3Yys
pekomenoBanubie B PIIJ] ncrounuku;

MOJTOTOBUTHCS K IPOBEPOYHON paboTe, IPEeTyCMOTPEHHOI B KOHTPOJIbHBIX TOUKAX;

IIOATOTOBUTHCS K IPOMEKYTOYHON aTTECTALUU.

7. OueHoOYHbIe MaTepuaJbl JJisl NMPOBeIeHNs] TEKYIEro KOHTPOJIA YCIEeBAeMOCTH M NPOMEKYTOYHOM
arTecTalMu 00y4aromMXCs N0 JUCHUILIHHE (MOIYJTI0)
7.1. IlepedeHb KOMIETEHIIMH ¢ yKa3aHUEM 1TaoB UX (YOPMHUPOBAHMS B MPOIIECCE OCBOCHUS AUCIUITITUHBI

Kox u naumenosanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOil
/1 (Momyms) cpelcTBa
KOMIIETEHIINHU
1 OcHoBHBIE MONOKeHUs cucteMHoro a”Hainms3a.| 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
JUTSL IPUHSATHS PENIEHUI
5 MaremMmatudeckue METO/IbI mpunsatusi| YK-1.1, VK-1.2, YK-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 WU UHBIE MaTepPHAaIIbl TEKYIIET0 KOHTPOJIS yCIIeBAEMOCTH, HEOOXOTUMBIE
JUTSI OIIEHKY 3HAHUH, YMEHUW M HABBIKOB U (WJIH) OTIhITA MPO(ECCUOHATBFHON e TeTbHOCTH, XapaKTEPU3YIOIITUX
sTanbl (HOPMUPOBAHUS KOMITETEHITUH B MPOIIECCE OCBOSHUS TUCIIUTIIIMHBI

st mpoBepku chOpMUPOBAHHOCTH MHANKATOpa HocTikeHus kommerennuu YK-1.1, YK-1.2, VK-




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

TuroBble KOHTPOJIBHBIE 3aJaHUS

3amaua 1

Haiitn maHHBIC IS 3a7add 1O CBOEH MpeaMETHOW 00JacTH, OCYIIECTBUTh 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. QyHKIIMOHUpPOBaHUE

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 d(PPEKTOB C IIENbIO
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 COOCTBEHHBIMU XapaKTEPUCTHKAMH CHUCTEMBI TPU PA3JIMYHBIX HadalbHBIX
YCIOBUSX U PA3IMYHBIMU MTyTAMHU

a. DKBU(PUHATHHOCTH

0. SMEPIKEHTHOCTh

B. QHTPOITHS

T. YBOJIIOIUS

8. Meromonorust pemeHusi TpoOjaeM, OCHOBaHHAas Ha CTPYKTYPH3allMU CHCTEM W KOJHMYECTBEHHOM
CpaBHEHUU aNbTEPHATHB

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 OKA3bIBAIOT BIIMSIHHE 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. COBOKYIMHOCTD CITy4ailHO 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) TEeHepaJIbHON COBOKYIMHOCTBIO; 0) CIy4aHBIM KOJIJICKTHUBOM;B) COBOKYITHOCTBIO OOBEKTOB; T)
MHOXECTBOM OOBEKTOB.

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

a) MpOCTOii; 6) MOBTOPHOM; B) OECIIOBTOPHOM;T') pEIIPE3CHTAaTUBHOM; /1) TCHEPAILHOM.

4. Beibopka — 3T0:

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

XapaKTePUCTHUKHU.

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) HIOBTOPHOM; 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 BBIOOPKH; 0) reHepaTbHOM COBOKYITHOCTHIO; B) BAPUAHTOM; I') CPETHUM 3HAUYEHUEM

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

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

Krou

12345678 910

OBr a a a rs a

OCTaJIbHEIE TECTHI Ha CafiTe MUCIIAIUINHEI



7.3. 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 yUEOHON NUCLUILIMHBI, YMEHUE €TI0 UCIIO0Ib30BaTh 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 (BBINOJHECHHS MMCbMEHHON 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 C(HOPMHUPOBAHHOCTH 3asiBIIEHHBIX B paboueil nmporpamme
KOMIICTCHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BONPOCHI W MPAKTUYECKHE 3aJaHUS A HPOBEACHMSI NPOMEKYTOUHOM aTrTecTaluu
oOyyaromuxcsi, HeoOXOAUMBIE I OLEHKH 3HAHWH, YMEHUH M HABBIKOB M (WMJIM) OMbITa MPO(hecCHOHAIBHON
NEeSTENIbHOCTH,  XapaKTepU3YIOIIMX dTanbl  (GOpMHpOBaHUS KOMIETEHIMH B  IPOIECCE OCBOCHMUS
00pa3oBaTebHONW MPOTPaMMBI

7.4.1. TeopeTudeckre BOIPOCHI AJIsl IPOBEIEHHS TPOMEKYTOUHOM aTTeCTallul 00yYarOIIUXCs

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

[TpubnmxenHble MeTo bl petieHus quddepeHIHaTbHBIX YPaBHEHUN U MX IPUMEHEHUE I peann3aiun
MOJIEJIeH CUCTEMHOHN JUHAMUKH

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

MMuTanoHHbIE METOBI AJI1 MOJCIIUPOBAHHUS II0BEICHUS CUCTEM

Buibl *MATaIHOHHOTO MOJIETMPOBAHUS

MareMaTnyeckre OCHOBBI MMUTALlMOHHOT'O MOJIEIUPOBAHNS

OO0paloTka pe3yNbTaTOB 3MIMPHUUYECKHX MCCIEJOBAaHUN C IOMOIIBIO METOJ0B MaTeMaTU4eCKON
CTaTUCTUKU U

TEOPUU BEPOSTHOCTEN

MaremaTHueckue OCHOBBI (HOPMUPOBAHHSI BHIOOPOUHON COBOKYITHOCTH.

['enepanms ciry4aiiHbIX YHCEIL.

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




YpaBHEHUU.

YucnoBble XapaKTEpUCTUKHA BEIOOPOYHON COBOKYITHOCTH.

TpebGoBaHMs K OIICHKaM B MAaTEMAaTHYECKON CTaTHCTHKE.

IIpoBepka CTaTUCTUYECKUX THIIOTE3 O BHUJE PACIPENCIICHMs CIy4allHON BEJIMYMHBI B I'€HEPAJIbHOU
COBOKYITHOCTH.

Hcnonb3oBaHHe MHCTPYMEHTAIBHBIX IIPOTPAMMHBIX CPEICTB U PEIICHUS 3a7ad MaTeMaTU4YECKOH
CTaTUCTUKH.

BrlsiBiieHHE CTATHCTUYECKUX 3aBUCUMOCTEN MEXKAY MPU3HAKOM U (haKTOPaMHU.

ITocTpoeHne Moieny perpeccum.

OneHnka KauecTBa ypaBHEHMsI pErPECCUH, IPOBEPKA 3HAUMMOCTH YPAaBHEHUS.

IIposepka mnpennocbuiok MHK nns mMopenu mnapHOW JMHEWHOW pPErpeccuu i OMNpeaesICHUs
aZICKBaTHOCTHU

MOJIETIH.

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

3aBUCHUMOCTEH B CTPOUTENBCTBE

[TocTpoenne Moaenu MHOTO(GaKTOPHON pEerpeccuu sl aHaIu3a U MPOTHO3UPOBAHUS TIOBEACHUS

IPU3HAKa B 3aBUCIMOCTH OT U3MEHEHHUs (PaKTOPOB.

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

Hcnonp30BaHne MHCTPYMEHTAIBHBIX MPOTPAaMMHBIX CPEICTB U PEIICHHs 3aJad MAaTeMaTU4YeCKOU
CTaTUCTUKH

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

IlocTpoeHrne MareMaTHM4EeCKUX MOJENEH Ul pPelIeHUs IPUKIAJHBIX ONTUMHU3ALMOHHBIX 33134 B
CHUCTEMHOM aHaJIu3e

3aauy JUHEHHOro MPOrpaMMHUPOBAHUS 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 pElIeHHs 3a7ad JUHEHHOro
IIPOrpaMMUPOBAHHS.

TpancnopTHas 3ajja4a U 3ajja4ya 0 Ha3HAYEHUSX B CTPOUTENIBCTBE.

3aa4i MHOTOKPUTEPHUATIBHONW ONITUMHU3ALNH

MaremaTrueckne MeTOo bl MOAIEPIKKH MPUHATHS pELIeHHUH

7.4.2. IlpakTuueckue 3aJaHus 175 MPOBEACHUS TPOMEKYTOUHOM aTTecTalii 00yJaronInxcs
[TocTpoenue 6amancoBoi Mojenu JIeoHThEBa, TPOTHO3UPOBAHUE C TIOMOIIBLIO TOCTPOCHHON MOJIENN
AHaiau3 U TMPOTHO3 COCTOSHUSI CUCTEMBI C IOMOIIBI0O MOJEIN CUCTEMHOW [IWHAMHUKH, ITPOTHO3
9KOJIOTUYECKON CUTYyaIHU
Maremarrnueckas 06paboTka JaHHBIX, TIOCTPOCHUE MOJICTH PErPECCHH, aHaTN3 TOCTPOSHHON MOAEIH
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 IMponecca
3anavya NpUHATHS PEIICHHUH ISl pEIICHUS TPOOIEMBI B MPOPECCHOHANBHON AEITETbHOCTH
MHorokpurepualibHas ONTUMUA3ALMS ISl IPUHATHS pEHIeHUs] B TPOPECCHOHAIBHOM 1eATeIbHOCTH

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBast pabota (IpoeKkT) 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 mpoBeneHUs NPOMEKYTOUYHOM AaTTECTalMd M TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH
perlaMeHTUPYETCS JIOKAIbHBIM HOPMATUBHBIM aKTOM, OIMPEACIIAIONIMM MOPSAA0K OpraHU3alyu U MPOBEACHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTali 00y4aroIuxcsl.

[Ipouenypa oneHuBaHus (QOPMHUPOBAHUS KOMIIETEHUIUH MpPU TMPOBEACHUU TEKYLIEro 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
(dbopMUpOBaHUs, ONIMCAHUE IKAJI OLICHUBAHUS

OneHka «3auTeHo»

CUCTEeMaTU3UPOBAaHHBIE, TNyOOKHWE U TOJHBIE 3HAHUA IO BCEM pasjielaM IUCHUIUIMHBI, a TakXke IO
OCHOBHBIM BOIIPOCaM, BBIXOISALIIM

3a mpeesbl yueOHON TPOrpaMMBl;

TOYHOE MCIOJIb30BAaHUE HAYYHOH TEPMUHOJIOTMM, CUCTEMAaTHMYECKH TIPAaMOTHOE U JIOTMYECKH
MIPaBUJIbHOE U3JI0’KEHHUE 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/IapTHbIEC CUTYaIUU;

MOJIHOE U ITYOOKOE YCBOCHHE OCHOBHOM M JIOMOJHUTENBLHOM TUTEpaTyphl, PEKOMEHI0BaHHOW pabouei
IIpOrpaMMon

110 TUCLMILINHE;

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

UCIIOJIb3YS HAYUHbIE JOCTHXKEHUSI IPYTUX AUCLUIUIMH;

TBOpUYECKasi CaMoOCTOsITeNlbHAs pabdoTa Ha MPaKTUYECKUX/CEMUHAPCKUX/TA00PATOPHBIX 3aHITHAX,
aKTUBHOE y4acTue B

IPYNIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl HCIIOJIHEHHUS 331aHUM;

BBICOKHMH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B pabouell mporpaMMe KOMIETEHIIUH.

OneHka «He 3a4TeHO»

(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 OUINOO0K;

HU3KHUI YPOBEHb KYJIbTYpPbl UCIIOJHEHMS 3aJaHNM;

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. Kputepuu onieHHBaHusI CQOPMUPOBAHHOCTH KOMIETEHIIMH MTPH MPOBEIEHUU MPOMEXKYTOUHON aTTECTAllUU

yDOBCHL OCBOCHHUI M OLICHKA

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




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

YpoBeHb OCBOEHHUS
KOMIIETEHIINH
«IIOPOTOBBIN».
Kommerenmn

c(OpMHUPOBAHBI.
CdopmupoBaHbI
0a30BbI€ CTPYKTYpBI

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

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
KomnereHnmum
c(OpMHPOBAHBI.
3HaHMA
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 IIOHUMaHUE BCECTOPOHHHE U
yueOHOro MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAaHHbIE
-JI0ITYCKarOTCsI -HETOJIHbIE OTBETHl | KOHTPOJMUPYEMOTO | 3HAHUS IPOTPAMMHOIO
MIPUHIUTIAATEHBIE Ha OCHOBHBIE o0Bbema MaTrepuana;
OLIMOKY MPU OTBETE | BOMPOCHI, OIIHMOKH B IPOrpaMMHOTI0 -[0JIHO€ TOHUMaHUe
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuana; CYILIHOCTHU U
Ousnera, OTCyTCTBYET HEZ0CTaTOYHOE - 3HaHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUe [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
KaTeropui; M3JIaraeMbIX -CIIOCOOHOCTb TOYHOE 3HAHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTaHaBJIMBATh U | OCHOBHBIX IOHSATHUH, 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. BOITPOCHI. MIPOTUBOPEYUS, yCTaHaBJIUBAaTh U
poOJIEMBI U OOBSICHAITH CBSI3b
TEHJICHLIUU MPaKTUKHU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBWIbHBIE U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OINOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
IIOCTABJICHHBIE OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ousera, a TakxKe

JOIIOJIHUTCIIBHBIC
BOITPOCKHI 5K3aMCHaTopa.




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 3a/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/IaHH.
HaBBIKAMH AITOPUTM 3aTPyAHEHHUS C 3a1a4 I'pamoTHO
BBITIOJIHEHHS 3a7aHuid. | popmynupoBanueM | Jlenaer KOppeKTHBIE | OOOCHOBBIBAET XOJ]
KOPPEKTHBIX BBIBOJIBI 10 penieHus 3aaay.
BBIBOJIOB. pe3ysbTaTamMm
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
JTUCLHUIUIMHOM, U MPEACTaBIsAeT co00il cpeaHee apu(pMeTHYecKoe OT BBICTABICHHBIX OIICHOK MO OTHEIbHBIM
pe3ynbTataM oOyueHus (3HaHUS, YMEHUS, BIIaJIEHUE HABBIKAMH).

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

OreHKa «XOpOIII0Y/«3a4TEHOY» BBICTABIISETCS, €CIIU CpefHee apudMETHIeCKOe HaXOAUTCS B UHTEpBAJIe
or 3,5 1o 4,4.

OreHka «yITOBIETBOPUTENBHOY/ «3a4TEHO» BBICTABIAETCS, €CITH CpeiHee apu(PMEeTHIeCKOe HAXOIUTCS
B MHTEpPBAaje ot 2,5 1o 3.4.

OrneHka «HEYAOBIETBOPUTEIHHO»/ «HE 3a4TCHO» BBICTABISETCS, €CIU CpeaHee apu(MeTHYecKoe
HaxoauTcs B uHTEpBasue ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecrieyeHue TUCIUIIIMHBI (MO1YJIA)
8.1. [lepeyeHb OCHOBHOI M JONOJIHUTEIBHOM JIUTEPATYPbI, HEOOXOIUMOM JUIsi OCBOCHUS TUCIUIUIMHBI (MOJTYJIs)

. KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3/IaHUs, U3IATEILCTBO, IOl U3JaHUs yI4eOHOU U
n/n y4eOHO-METOIUYECKOM JTUTEePATYPHI aﬁiﬁ?;iigifge];(ép
OcHOBHAas1 JIUTEPATYpa
®omun B. I'., WmutanumonHoe wmonenupoBanue, CaparoB: CapaTOBCKUI http://www.iprbooksh

1 |rocymapctBeHHblii TexHHuyeckuit yHuBepcuter mmeHd FO.A. Tarapuna, IBC Ob (/76 483 html
ACB, 2015 ' '
Kopo6osa U. JI., Apremos I'. B., [Ipunstue pemniennii B cuicteMax, OCHOBaHHBIX http://www.iprbooksh

2 |ma 3HaHuWsx, Tam0OoB: TamMOOBCKMiI TOCYIApCTBEHHBIH TEXHHUYCCKHUIA Ob /6 4i66 html
vausepcuter, JBC ACB, 2012 ' '
Canmuua H. 1., HWmurammonHoe woaenupoBanue, Tomck: Tomckuit http://www.iprbooksh

3 |rocymapcTBEHHBIN YHHBEPCUTET CUCTEM YIIPABJICHHUS U PAIHOICKTPOHUKH, Db OF.) fu /700'12 html
Konrent, 2015 ' '
Axmamue @. I'., T'mnpdanoB P. M., MaremaTndeckoe MOACITUPOBAHUE H http:/Avww.iprbooksh

4 |metonpl onTuMusanuu, Kasanb: Ka3aHckuii rocyjapcTBEHHbBIH apXUTEKTYPHO - OI.3 fu /73?;09 html
crpouTenbHbIl yHuBepcuteT, ObC ACB, 2017 ' '
CexuieroBa H. H., TyukoBa A. C., CuctemMHblil aHAJIU3 U NPUHATHE PELICHUM, http://www.iprbooksh

5 |Camapa: ITOBOJDKCKHIA TOCYIapCTBEHHBIH YHHUBEPCUTET TEICKOMMYHHKAIUN H 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
Husisutaunosa A. P., Kopnounckas U. b., O6mias Teopust cUCTeM U CUCTEMHBIN http:/Avww.iprbooksh

7 |aHamus, Camapa: [ToBomKCKUI roCyJapCTBCHHBIH YHHUBEPCUTET Ob fu /753;9 A html
TEJICKOMMYHHKAIMIA U nHGopMaTrku, 2017 ' '

8 [MusBckuit C. A., Ilpunsatue pemenuii, Camapa: Camapckuii rocyaapcrsennbiii| http://www.iprbooksh
apXUTEKTypHO-CcTpouTeNnbHBIN yHUBepcuTeT, I6C ACB, 2015 op.ru/49894.html
UYepnsiea C. H., Jlenmncenxo B. B., Kopo6oma JI. A., HmwuranuonHoe http://www.iprbooksh

9 |momemupoBanme cucteM, Boponexk: BopoHexckuit  rocyaapcTBEHHBIM OF') ru /50630 html
YHUBEPCHUTET HHKEHEPHBIX TeXHoJorui, 2016 ' '

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

JonoJHUTeIbHAS JIUTEepaTypa

1 Pemmvun b. U., VMmuTtanuoHHOEe MOJETUpOBAaHME W CHUCTEMbI yrpasieHwus,| http://www.iprbooksh
Mocksa: Mn¢pa-Urxenepus, 2016 op.ru/51719.html

5 bamaranckuit WM. A., TlpukmagHoit cucremusiii ananu3, Hosocubupck:| http://www.iprbooksh
HoBocubupckuii rocyjapcTBEHHbIN TeXHUYECKUH YyHUBepcuTeT, 2013 0p.ru/45429.html

3 Haunensia T. 5., Teopust cucteM u cucTeMHblii ananu3, Mocksa: Espasuiickuii| http://www.iprbooksh
OTKPBITHIA HHCTUTYT, 2011 0p.ru/10867.html
Kazanckas O. B., IOu C. I'., Anecosa O. K., Moaenn 1 MeToAbI ONITUMU3AINH. http://www.iprbooksh

4 |Ilpaktukym, HoBocubupck: HoBocHOMpPCKHUiT TOCYAapCTBEHHbBIH TEXHUYECKUIT OF.) fu/ 453;97 html
vauBepcurer, 2012 ' '
HussutaunoBa A. P., HccnenoBanue omnepauuid U METOJbl ONTUMM3ALUU, http:/Avww.iprbooksh

5 |Camapa: TTOBOKCKHI TOCYIAPCTBEHHBI YHHBEPCUTET TEICKOMMYHUKAIUN W OF') U /753'77 html
nadopmaruku, 2017 ' '
Oaun B. C., MGTOHI/IV—IeCKI/IVe yKa3saHHA H KOHTPOIIbHBIE 3a/IaHHs IO MCIUILIHHE http://www.iprbooksh

1 |Teopwust mpunsiTHs perieHuii, MockBa: MOCKOBCKHIT TEXHUUECKHI YHHBEPCUTET

cBsa3u U nadopmartuku, 2014

op.ru/61765.html




OOGyuarommecst U3 yrciia tHBaIuA0B U aull ¢ OB3 obecnieunBaroTcs e4aTHBIMU U (MJTH ) QJIEKTPOHHBIMU
o0pa3zoBaTeNbHBIMU pecypcaMu B (pOpMax, aaanTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBBSI.

8.2. TlepeueHnp pecypcoB WH(MOPMAMOHHO-TEICKOMMYHHUKAITMOHHON ceTn «MHTepHET», HEOOXOIUMBIX IS
OCBOCHMS JTMCITUTUTHHBI (MOJTYIIS)

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

8.3. Ilepeuennb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 JTaHHBIX U HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

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

internet-resursy/

https://www.spbgasu.ru/upload-
Criucok coopaukoB TpyaoB u kordpepenuuii B PUHL/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer

[Mepuoanyeckue uznanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

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

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 OubanoTeKa www.rsl.ru

@enepanbHblii  0O0pa3oBarenbHbI moptan "EauHoe oOkHO nmocTtyna K

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

Hayunas AIIEKTPOHHAS
Hayunas snektponnas 6ubnuoreka eLIBRARY.RU submorexa L IBRARY. RU
DexkTPOHHO0-0MbImoTeunas cucreMa usnarensersa ' IPRbooks" http://www.iprbookshop.ru/
DIeKTPOHHO-0MOIMoTeuHas cucteMa u3aateabctsa "IOPAWT" https://www.biblio-online.ru/
DIeKTPOHHO-0MOIMoTeYHAas crcTeMa u3natensersa 'Jlans" https://e.lanbook.com/
DnexTponHas 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, BKIIOYas TMEPedYeHb JIMIEH3MOHHOTO M CBOOOJHO pPaclpoCTpaHSIEeMOro
MPOrpaMMHOTO 00eCTIeueHUs

Crioco6 pacnpocTpaHeHus
HaumenoBanwue (JTMTIEH3NOHHOE WJIH  CBOOOIHO
pacnopocTpaHIeMoe)




Microsoft Visio 2016

HoroBop Ne J132009689201 ot
18.12.2020r IIporpammHbIe
npoayKThl Maiikpocodt, gorosop 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

OcHalieHHOCTh 000pyJOBaHUEM U TEXHUYECKUMU
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
070K, MOHHMTOp, KJaBHaTypa, MbIIIb), CTOJ pabouui,
noakmoueHue k kommbioTepHoil cetu CIIGIACY,
BBIX0J1 B Internet.

07. YdeOHble ayaUTOpWUU I CaMOCTOSATEIbHON
paboThI

[Tomemenue TUTST CaMOCTOSITENTLHOM paboTsI
(KOMIBIOTEPHBIH KIi1ace):

IMK-12 mT. (cucTeMHbIi OJIOK, MOHUTOp, KJIaBUATYpa,
MBIIIE) €  YCTAHOBJICHHBIM  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 anua nposeneHus|Komrmiekt MYJIbTUMEIUITHOTO 00opyoBaHUs
PAKTUYECKUX 3aHATUH, KypCOBOT0|(TIEpCOHAIIBHBIN KOMIIBIOTED, MYJIbTUMEAUNHBINA
MIPOCKTUPOBAHUS (BBIMTOJTHEHUSI 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 HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.



Pa6ouast mporpamma coctasieHa Ha ocHoBe PI'OC BO - maructpaTypa 1mo HanmpaBJI€HUIO TOATOTOBKH

38.04.10 JKunumrHoe XO03SMCTBO M KOMMYHaibHas WMHGpacTpykTypa (mpuka3 MwunoOpnayku Poccum ot
07.07.2020 Ne 764).

[Iporpammy cocTaBHII:
JIOIICHT, K.-M.H. Ypazaesa JL.IO.

[Tporpamma oOCyxeHa 1 peKOMEHI0BaHa Ha 3aceJaHuu Kadeapsl MaTeMaTHKU
13.05.2021, nmpotokost Ne 8

3aBeayromuii kadenpoir  k.d.Mm.H., qoueHt, [.B. Skynuna

[Tporpamma o00peHa Ha 3acelaHuu Y4eOHO-METOAMYECKON KOMUCCUH (paKylbTeTa
10.06.2021, npoTtoxos Ne 10.

IIpencenarens YMK n.3.1.. nouent I'.®. ToxyHoBa
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