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1 OBBEM JMCHUTIIAHBI

1.1 Ounas popma o0yueHust

Bceero: 10 3auérapix eauHuiipl TpynoéMrocTr (360 akageMudyecKux vaca).

. Ha Bcro Cemectp
Bupa yueOHoii padoThl
AUCUMILIMHY | § 6
AyauTOpHbBIE 3aHATHS (BCEro 4acoB), B TOM 120 48 72
qyucie:
Jlexmun 40 16 24
JlaboparopHbie pabOTHI 80 32 48
CamocrosiTesibHasi padoTa (Bcero 4acos), 240 9% 144
B TOM 4YHcJIe:
KypcoBas padora - - -
ITonroroBka k 3a4eTy, IK3aMEHY 45 18 27
Jpyrue Buapl caMOCTOSATENIbHON pabOThI 195 78 117
Bua npomMe:KyTOUYHO# aTTecTAllNN Hud. SKsaMe
3ayer
OO01mast Tpy10éMKOCTb THCHMIIJIMHBI H TPY10éMKOCTh 360 144 216
10 ceMecTpaM, B yacax
1.1 3aounas ¢popma odyuenus
Beero: 10 3auérHpix equnuibl TpynoémrocTa (360 akageMuueckux daca).
Buj yueGHoii padoThl Ha scro Cemecrp
AUCUMILUIMHY | 7 )
AyIuTOpHBIE 3aHATHS (BCEr0 4aCOB), B TOM 4 ) i
qyucie:
Jlexnuu - - -
JlabopaTopHbie pabOThI 4 - -
CamocrosiTeibHas padoTa (Bcero 4acos), 356 140 216
B TOM 4MHcJIe:
KonrpomnbHas pabora - - -
[TonroroBka K 3a4eTy, IK3aMEHY 45 18 27
Jpyrue BUIBI CAMOCTOSITENIEHON PaOOTHI 311 122 189
Bua npome:KyTOUYHOI aTTecTAlINU 3ayer | Isanen
OIIEHKOM
OO01mast Tpy10éMKOCTh THCHMIIJIMHBI H TPY10€MKOCTh 360 144 216
o ceMecTpam, B yacax




2 MECTO JUCIIAIIJIMHBI
B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI

Huctunnuna «MartemaTudeckoe MOJEIMpPOBaHUE B TEXHUKe» A Hampaienus 15.03.05
«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIeYeHNE MAaIIMHOCTPOUTEIILHBIX MPOU3BOJICTBY» OTHO-
CUTCS K BAPUATHBHOM YacCTH, TUCIUIUIMHA 110 BEIOOPY bitok 1.

PesynbTaThl n3ydeHUs] AUCHUILIMHBI HEOOXOAUMBI ISl (hOpMUpPOBaHHS MPO(ECCHOHATBHOTO
Kpyro3opa B 00J1aCTH MAaTEMATHYECKOTO MOJICITUPOBAHUS B TEXHUKE.

OcBoeHME CTYACHTAaMH JUCHUIUIMHBI «MaTeMaTH4ecKoe MOJICIIMPOBAaHIE B TEXHHUKE» OMUpa-
€TCsl Ha 3HAHWs, YMCHUS, HABBIKA M KOMIIETCHIINH, TPUOOPETEHHBIC B PE3yIbTAaTe OCBOCHHUSI MPE/-
HICCTBYIONIUX JUCIUTUINH:

— HXeHepHO-KOMIIBIOTEPHBIE TEXHOJIOTHUH,

— JleTanmu MamvH U OCHOBBI KOHCTPYHUPOBaHUS,

— OCHOBBI TEXHOJIOTUH MAIIIMHOCTPOCHHUSI.

3HaHUs, yMEHUS W HABBIKH, MOJYYCHHBIC NMPU OCBOCHUM IHCHUIUMHBI «HopmupoBanue
TOYHOCTH U TEXHUYCCKUE HU3MEPEHUS», SBISIOTCS HEOOXOIUMBIMH JUISI OCBOCHHUS MOCIETYIONTUX
JMCIIUATUTHH:

— TexHOJIOTHS MAIIIMHOCTPOCHHUS;

— CucteMbl aBTOMaTH3UPOBAHHOTO MMPOSKTUPOBAHKSI TEXHOJIOTUYECKUX MTPOIECCOB,;

— IIporpamMmmupoBaHre aBTOMAaTU3HPOBAHHOTO 000PYIOBAHUS;

— [IpoekTupoBaHuEe MAIIMHOCTPOUTEILHBIX POU3BOJICTB,;

— ABTOMATH3AIHSI POU3BOJICTBEHHBIX MIPOIECCOB B MAIIIMHOCTPOCHUH;

— ABTOMaTH3aIUs IPOU3BOJICTBCHHBIX MPOIIECCOB B MAIIMHOCTPOCHHH

— KypcoBoe 1 AUImIoMHOE IPOSKTHPOBAHNE.

3 INTAHUPYEMBIE PE3YJIbTATbBI OBYUEHU S

[{enp0 TUCUMIUIMHBI SIBJIETCS 00Yy4eHHEe METO/IaM M IPUHIUIIAM [TOCTPOSHUST U UCIOJb30-
BaHUs MaTEMAaTUYECKUX MOJIEJIEN B MAIIMHOCTPOUTENbHBIX IPOU3BOJICTBEHHBIX IIPOLIECCAX.
3agauaMyl IUCUUILIUHBI SBISIFOTCSA N3Y4YE€HUE OCHOBHBIX MaTeMaTHUYECKUX METOJIOB Ul ITOCTPO-
€HUS MOJIEJIEH Pa3IMYHOrO0 Ha3HAUYEHUS U YPOBHS CIOXHOCTH, NU3YYEHHE BO3MOKHOCTEW CHCTEMBI
KOMITBIOTepHO#T anreOopsl Mathcad, criernuaibHOro mporpaMMHOrO oOecriedeH st Ui aBTOMaTH3a-
LIMY MPOIIECCa MOJIETUPOBAHUS.

Komnerenuuu, popmupyemsbie B pe3y/ibTaTe 0CBOCHHMS IMCIHUILIMHBI (HATIPABJIEHHOCTH
«TexHoI0THs1 MAILIMHOCTPOCHHS»)

CIIOCOOHOCTBIO TMPHUMEHSTh CIIOCOOBI PAIMOHAILHOTO HMCIOJIb30BAaHHUS HEOOXOIMMBIX
BUJIOB PECYpPCOB B MAIIMHOCTPOUTEIBHBIX MPOU3BOJCTBAX, BHIOMPATh OCHOBHBIE U
BCIIOMOTaTelIbHbIC MaTepUalIbl IS M3TOTOBJICHUS UX H3JCIHiA, CIOCOOBI pealn3aliu
OCHOBHBIX TEXHOJIOTUYECKHMX IPOIECCOB, aHATUTUYECKUE W YHCICHHBIE METOJbI MPH
pa3paboTKe X MaTEeMaTHYECKUX MOJIEIICH, a TaKkKe COBPEMEHHBIC METO/IbI pa3paboTKH
MaJIOOTXO/IHBIX, SHEPrOCOSPETAOIINX U IKOJIOTUIECKH YUCTHIX MAITHHOCTPOUTEIBHBIX
texnosorui (IMK-1).

CIIOCOOHOCTBIO YYacTBOBaTh B Pa3pabOTKE MPOEKTOB W3EIHI MAIIMHOCTPOCHHS,
CPEICTB TEXHOJOTHYECKOTO OCHAIICHHWS, aBTOMATH3allMd W JTUATHOCTHUKU MAaIITUHO-
CTPOMUTEILHBIX MPOU3BOJICTB, TEXHOJOTHYCCKHX IPOIECCOB WX HW3TOTOBJIICHUS H MO-
JIEPHU3AIMU C YYETOM TEXHOJOTUYECKHX, IKCILTYyaTAI[MOHHBIX, ICTETUYECKUX, IKOHO-
MUYECKHUX, YITPABICHYCCKUX MapaMeTPOB U HCITOJIb30BAHUEM COBPEMEHHBIX MH(OpMa-
[MOHHBIX TEXHOJOTUH U BBIYUCIUTEIHHON TEXHUKH, & TAKXKE BBIOUPATH ATH CPEACTBA U
MIPOBOJNTH JHATHOCTHKY OOBEKTOB MAITMHOCTPOUTEIBHBIX MPOU3BOJICTB C MPHUMEHE-
HUEM HEO0OXOJMMBIX METOJIOB U cpecTB aHanu3a ([TK-4).

CHOCO6HOCTBIO OCBanBaThb Ha MPAKTHKE U COBCPIICHCTBOBATL TCXHOJIOI'MH, CUCTEMbI U
4



CpeAcTBa MAIIMHOCTPOUTEIBHBIX MPOU3BOJACTB, YIaCTBOBATh B pa3pabOTKe U BHEIpE-
HUM ONTHMAJBHBIX TE€XHOJOTWH HM3TOTOBJICHUS MAIIMHOCTPOUTENBHBIX H3/ENUH, BbI-
MOJTHATh MEPONPHUATHA MO BBHIOOPY U 3()(PEKTHBHOMY HCIOIB30BAHUIO MAaTEPUANIOB,
000pyIOBaHUs, MHCTPYMEHTOB, TEXHOJOTHYECKOH OCHACTKH, CPEJCTB IUArHOCTHKH,
aBTOMATHU3aIlM{, AITOPUTMOB M MPOrPaMM BBIOOpa U PacyeToB MapaMETPOB TEXHOJO-
TMYECKUX porieccoB it ux peanuzamnuu (ITK-16).

B pesynbrare u3ydeHus AMCUUILUIMHBI 00y4aeMblil TOIDKEH:
3HaTh:

Oo0Opa3oBaTe/ibHbIH pe3yJbTar HNHaexc koMnereHuuun

CoBpeMeHHBIE (PU3UKO-MATEMATUYECKUE METOJbI, TPH-
MEHsIEMbIC B WH)KEHEPHOW W MCCIIEJOBATEIILCKOM IMpaK-
THKE.

MeToapl TTOCTPOEHUS MOJCIECH W HICHTU(DHUKAIIUUA HC-
CIIETyeMBIX TIPOIIECCOB, SIBIICHUN M OOBEKTOB, MaTeMa-

TIK-1, TTK-4, TTK-16
TUYCCKHUEC U UMUTAIITMOHHBIC MOJICIIN.

ACIIEKTHI UCTTIONB30BaHus DBM.

MGTOZIBI KOMITIBIOTCPHOT'O MOACIIMPOBAHUA MallIMHO-
CTPOUTCIIbHBIX ITPOU3BOJACTB.

YMeTh:

OOpa3oBaTe/ibHBII pe3yJabTaT Nuaexc kKoMneTeHmumn

[TpumeHsTh PU3UKO-MaTEMaTHIECCKIE METOIBI TIPU MO-
JICIIMPOBAHMH 33/1a4 B 00JIACTH MAIIHHOCTPOHUTEIbHBIX

MIPOU3BOJICTB M KX KOHCTPYKTOPCKO-TEXHOJIOTHIECKOTO
obecnieyeHus.

HpI/IMerlTB METOJAbl KOMIIBIOTCPHOT'O MOACIIMPOBAHUS
MAallTMHOCTPOUTCIIBHBIX ITPOU3BOACTB, MATEMATUYCCKUC
N UMUTAITMOHHBIC MOJCIIN.

TIK-1, TTK-4, TTK-16

[TpumenaTh nporpaMMHusle npoaykTsl i1 OBM, CAIIP,
A3BIKHM IPOTPAMMUPOBAHMS TIPU PELICHUH WHKEHEPHBIX
Y HaY4HBIX 33/a4.

IIpuMeHATh METObI KOMIIBIOTEPHOTO MOJIEIINPOBAHUS
MaIIUHOCTPOUTEIbHBIX ITPOU3BOJCTB.

Baagernb

OO0pa3oBaTe/ibHbII pe3yabTaT NHaexc koMnereHuumn

Hasbikamu mocTpoeHust MoJIeNIeld U peIeHHs] KOHKPET-
HBIX 33714 B 00J1aCTH MallTHHOCTPOUTENBHBIX MPOU3-
BOJICTB U X KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTo odec-
TICYCHHUS.

TIK-1, TTK-4, TTK-16
HaBBIKaMI/I HNCITOJIBb30BaAHUS HpI/I peHIeHI/II/I IIOCTABJICH-

HBIX 3aj]a4 IpOrpaMMHBIX IpoaykToB ains OBM, CAIIP,
A3BIKOB [TPOTrPAMMHUPOBAHHSL.

Haspikamu KOMIIBIOTCPHOT'O MOJACIIMPOBAHUS MAIIIMHO-
CTPOUTCIIBHBIX IMPOU3BOACTB.

4 COAEP KAHUE JUCHUIIJINHBI




4.1 YyeOHO-TEeMATHYECKUN MJIaH

Ounas popma o0yueHust

KomngecTBO 9acos 1o BUaaM

PyGex pg’;;g; Haumenosanue y4eOHBIX 3aHATHHA
)
TOMbI pasneina, TEMBI Texu JIabopaTop-
HBIE pabOTHI
5 cemecTp
1 Beenenue. 3agaun 1 BO3MOKHOCTU MaTe- 9 i
MaTHYECKOT'0 MOJICTUPOBAHMUS.
TpeboBaHMs K MAaTEMAaTUYECKUM MOJIEIISIM,
2 KauyeCTBEHHbBIE M KOJIMYECTBEHHBIE XapaKTe- 4 -
PHUCTUKU MOJIEIH.
OO61muit mopsA0K pa3paboTKu MaTeMaTuye-
3 ckux mojeield. OCHOBHbBIE MAaTEMaTUUYECKHE 6 18
1 METO]Ibl MOJICTTUPOBAHUSL.
Py6exusbrit konTpoisb Nel(KonTponsHoe 1
TECTUPOBAHUE)
Knaccugukarus MmareMaTu4ecKux MoJe-
4 neit. O6nacTu NpUMEHEHUs Pa3INYHBIX BU- 4 12
JIOB MOJIEJICH.
PyGexusiii kouTpoas Ne2(KontponasHoe 1
TECTUPOBAHUE)
16 32
6 cemecTp
[IpumMeHeHne onrcaTeIbHBIX MOJICNIEH /IS
5 W3YYEHHUS [TPOU3BOJICTBEHHOTO Mpoliecca U 8 -
€ro KOMIOHEHTOB.
DNEeMEHTHI ONITUMHU3AIMOHHOTO MOIETUPO-
BaHus. [[puMeHeHne onTUMHU3aIOHHBIX
6 MoJienelt JUIsl ylydIleHus: TapaMeTpoB Ipo- 8 -
[IECCOB M PAllMOHATILHOTO YIPABJICHUS B
MAaIIMHOCTPOCHHH.
9 Py6exubiii kontpons Nel (KonrtponbHoe 1
TECTUPOBAHUE)
Metoapl, TpUMEpHl PEIICHHs] OTIEIbHBIX
7 3a7a4 TNPOEKTHUPOBAHUS TEXHOJIOTUYECKUX 4 24
TIPOIIECCOB.
Metoapl, TpUMEpHl PEIICHUS OTIENbHBIX
8 3a/1ad  MaTEMaTUYECKOr0 MOJAEIUPOBAHUS 4 22
MaTepHaJoB.
PyGexubiii koHTponb Ne2 (KoHTposibHOE 1
TECTUPOBAHUE)
Hroro: 24 48
3aounas popma oOyueHnus
ITudyp KommuecTtBo wacos mo PpmaM
PyGex pasena, HaumenoBanue y4eOHBIX 3aHATHH
TeMBI pasneina, TEMBI P IIpakTuue-

CKHE paboThI




BBenenue. 3agaun 1 BO3MOKHOCTHU MaTe-
MaTUYECKOT'0 MOJCIUPOBAHUS.

TpeGoBanus K MATEMAaTHYECKUM MOJIEISIM,
KaueCTBEHHbBIC U KOJUYECTBEHHBIC XapaKTe-
puctuku Moaenu. OOmui mopsiIoK pazpa- -
OOTKHM MaTeMaTHYECKUX MOJIEIIEH.
Knaccudukanuss maTeMaTHIECKUX MOJIC-
neil. O6nactu NpUMEHEHUs Pa3INYHBIX BU-
JIOB MOJICIICH.

Uroro: -

4.2 Conepxxanue JeKI Uit

Mudp
pasnena,
TEMBI

HaumenoBanue
pasznena, TeMbl

HanmenoBanue u COACPIKAHUC JICKITNN

Tpyno-
CM-
KOCTb,
qacChbl

5 cemecTp

BBenenue. 3amaun u
BO3MOKHOCTH MaTeMa-
TUYECKOTO MOJIEITUPO-
BaHUS.

MogenupoBaHie Kak OCHOBHOW METOJ| TO3HAHUSI.
[lonATus MoJenupoBaHus, MOJEIU, OOBEKT MOJEIIHU-
poBanusi. KitoueBble 3amaun MOJEIMPOBAHUS: HC-
cllefloBaHMe OO0bBEKTa, IMPOrHo3upoBaHue. Matepu-
abHOE (MIPEAMETHOE) U UACAIBbHOE MOJIEIUPOBAHUE.
[IpumMepbl NpeAMETHOrO MOJEIMPOBAHUS B HHXKE-
HEPHOU JesTeTbHOCTH. MaTteMaTHiecKoe MOJIEIUPO-
BaHUE — OCHOBHOW METOJl M3Y4YEHHUs CIIOKHBIX IPO-
LIECCOB U siBICHUN. Hepa3pbhIBHOCTH IPOLECCOB IO-
CTPOEHHUSI M MCIIOJIb30BaHMUs Mojenu. MaremaTuue-
CKUU ammapaT U BBIYUCIHTEIbHAS TEXHUKA — dPPeK-
TUBHBIE HWHCTPYMEHTbl HMH)KEHEpa-UCCIIeI0BaTENs.
Pone m 3HaueHWe MOIENMPOBAHMS B Pa3sBUTHU TEX-
HOJIOTUYECKOM HayKM M MAalIMHOCTPOMUTEIHHOTO
MIPOU3BOJICTBA.

TpeboBanust kK MaTema-
TUYECKUM MOJICTISIM,
KaueCTBEHHbBIE U KOJIHU-
YECTBEHHBIE XapaKTe-
PUCTHKHU MOJIEIIH.

YHUBEPCATBbHOCTL MAaTEMaTUYECKOM MOJEIN —
MOJTHOTa OTOOpa)kKeHWsT B HEW CBOMCTB OOBEKTa.
TOYHOCTE MOJENIHN — CTENEHb COOTBETCTBUS MEKIY
MOJIETUPYEMBIMA U HWCTUHHBIMU 3HAUEHUSMHU Mapa-
MeTpoB 00bekTa. OTHOCUTEbHAS MOTPEIIHOCTh MO-
JIeM 1O KOHKPETHOMY Hapamerpy. MHOrokommo-
HEHTHasl CTPYKTypa IOrPELIHOCTH C Y4YETOM psiza
(unu Bcex) mapaMeTpoB. AJEKBAaTHOCTb MOJENIU —
CMOCOOHOCTh OTpPaXkaTh CBOMCTBA OOBEKTa C 3a/1aH-
HOM TOYHOCTBIO. llepemMeHHBI XapakTep TOYHOCTH
MOJIeNIU: TOHATHE 00 obnmacTu ajgekBaTHOCTH. UyB-
CTBUTEIBHOCTh MOJENH. J[OCTOBEPHOCTH pE3yJIbTa-
TOB MOJEIUPOBaHUS. DKOHOMUYHOCTb MOJEIH — 3a-
TpaThl Ha ee peanu3anuro. Ilokasarenn 3KOHOMHYHO-
CTH — 3aTPaThl BBIYMCIUTENBHBIX PECYPCOB (MaIlIWH-
HOe BpeMsi, NoTpeOHble 00beMbl TamsaTH DBM, unc-
JIO BBINOJHIEMBIX BBIUUCIUTEIBHBIX ONEpaALUil).
VY CoBepIIEHCTBOBAaHUE MOJIENH, MOBBIIICHUE €€ Ka-
YECTBEHHBIX M KOJMYECTBEHHBIX IIapaMeTpoOB U
ycnoxHeHne mojenu. [IpoTuBopeumBBI XapakTep
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OCHOBHBIX TPeOOBaHMI K MAaTEMaTHIECKON MOJICIIH.

OO0muit mopsIoK pas-
paboTKK MaTeMaTuye-
ckux mozenen. OCHOB-
HbIC MAaTEMaTHUCCKUE
METOJIbI MOJICITUPOBA-
HUSI.

[TocTpoenne MareMaTHYECKON MOJEIN — TBOPUECKUIA
MpoILIecC, TPeOYIOMUN KOMIUIEKCa 3HAHUN U3 Tpe.-
METHOM 00J1aCTH, 3HAHUS MaTeMaTHUYECKUX METO/OB,
YMEHUSI HCHOJIb30BaTh BBIYMCIIMTEIIbBHBIE CBOMCTBA.
OcHoBHbIE 3Talbl MOCTPOEHUsI Mojienu: Bribop 00b-
€KTa MOJICJITMPOBAHUS U U3ydyaeMble CBOWCTBA, Mepe-
YeHb 3a7ad MOJEIUPOBaHUS; AHAIU3 CBOMCTB 00b-
€KTa Ha OCHOBE 0030pa MH(pOpMalMHU, dKCIEPUMEH-
TaJbHbIX JIaHHBIX, IPOU3BOJICTBEHHOIO W WHYKEHEp-
Horo omnsiTa. [locTpoeHHe TUNoTe3bl, OTpaKAIOIICH
B3aMMOCBSI3U  O0OBEKTa MOJIEIMPOBAHUS U  €ro
cBoiicTB; Pa3paboTka CTPYKTYpbl MaTreMaTHYeCKOU
Mozenu. dopmupoBaHue cocTaBa UCIOIb3YEMBIX Ma-
TEMAaTUYECKUX COOTHOLIEHU. BbIsIBIECHHE NOMUHMU-
pyromux (akTopoB, SBHBIX M HESIBHBIX 3aBHCHUMO-
CTeM Mexy cBoiicTBaMH 00bekTa; PazpaboTka anro-
pUTMa, MO3BOJIAIOIIETO YIOPSAAOUYUTh UCIOJIb30BaHUE
HMMEIOIINXCS MaTEMAaTHUYECKUX COOTHOIIEHUU. Dop-
Manu3anus Mojienu, ee nepesog Ha OBM; Anpoba-
M MOJieN. Pacuer 4iCiIeHHbIX 3HAYEHUI TapaMeT-
POB CBOMCTB 00BEKTA, OLIEHKA TOYHOCTU U aJIeKBaT-
HocTH Mojenu; MccienoBanue oObeKTa MOIESIHPO-
BAHMS U €r0 CBOMCTB C MOMOIIBIO MAaTEMAaTHYECKOM
mozenn. O030p MaTeMaTHYECKUX METOJOB, UCIIOIb-
3yEeMbIX MPU MOJAEIUPOBAHUU MPOLIECCOB B MAILIUHO-
CTPOCHHH, HX BO3MOXXHOCTH U 00JIACTH TPUMEHEHUSI.
DIEeMEHTbl MAaTeMaTU4eCKUX METOJOB: JIMHEHHOE
MIPOrpaMMHUPOBAHKE; TEOPHs TpadoB; METOJIBI TIOHC-
Ka 3KCTpPEMyMa; TEOpUs KOHEUHBIX AJIEMEHTOB; T€O-
pUs MHOXECTB; TEOPUSI MACCOBOTO OOCIYKMBaHUS,
TEOpHsI PaCHUCAHUM; TEOPHUs TPUHATHS PELICHU;
CTATUCTUYECKHE METO/IbI U TIpOYee.

Knaccudukamms mate-
MAaTHYECKHX MOJICIICH.
O6nacTi NpUMEHEHUs
pa3IMYHBIX BUOB MO-
JIeNICH.

[Tpu3naku kmaccupuKalMd U BUABl MaTeMaTHye-
CKHMX MOJIEJIEH: Ccroco0 MOydeHHs; XapaKkTep OT00-
paXEHHUS CBOMCTB 00BEKTa; MPHUHAICKHOCTh K
HMEpapXUYeCKOMYy YpPOBHIO HM3y4aeMOro OOBEKTa;
CTETeHb JIeTaIN3aliu; CJI0KHOCTh PelIaeMbIX 3a7ad.
Oco0EHHOCTH TIOCTPOEHUSI MOJeNiel, UX HCIOJIb30-
BaHUA, YPOBHSI UX CIIOKHOCTH, IMOCTAHOBKH 3a7auu
MOJICTTUPOBAHUS, MPEACTABICHUS MOJCIA U PE3YIib-
TAaTOB MOJICJMPOBAHUS, MIPUMEHIEMbI MaTeMaTH4e-
CKHU ammapaT W NMPOTPaMMHBIE CBOWCTBA JUISI pa3-
JINYHBIX BHUJIOB MOJICIICH.

6 cemecTp

[Ipumenenne  ommuca-
TEIIBHBIX MOJENEeH I
HU3YyUCHUA IMPOU3BOI-
CTBEHHOI'O IIpoIecca U
€ro KOMIIOHEHTOB.

HasHaueHue omucaTtenbHBIX MOJENed W YPOBCHB
CIIOHOCTH pelIaeMbIX 3a1ad. MaTeMaTHUeCKuid ar-
mapaT ONHCATENbHBIX MOJENeH — MeToabl nudde-
PEHIIMAIEHOTO HMCYHUCIICHUS, CTaTUCTUYECKUE METO-
J6l. MoJepoBaHUE CHIJIOBOTO B3aUMOJICHCTBUS B
30HE 00pabOTKM HAa OCHOBE dMITMPUYECKUX 3aBHCH-
MOCTEeH W Ha OCHOBe OanaHca pabot. Moaenb (op-
MHUPOBaHUS TOYHOCTH Ha TEXHOJIOTHYECKOM Mepexo-
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Jie, B pe3yjibTare olepalyy U B MpoLEecce peainsa-
UMy Mapupyra. MoaenupoBaHue TPYAOEMKOCTH U
MIPOU3BOUTEIHPHOCTA B TIPOCTHIX 00padaThIBAIOIITUX
cucreMax. Pacuer 4acTHBIX W OOLIMX TMOKazareyei
MIPOM3BOJICTBEHHOI'O Ipoliecca Ha OCHOBE JIETEPMHU-
HUPOBAHHBIX MAaT€MAaTHYECKUX COOTHOwIeHuU. IIpu-
MEHEHHUE ONMUCATENbHBIX, AaHAJTUTHUYECKUX MOJENIeH B
X0JI€ IPOEKTUPOBAHUS U MCIIOIHEHUSI TEXHOJIOTNYe-
CKHX NIPOIIECCOB.

DJIEeMEHTHI ONITUMH3A-
LIMOHHOTO MOJEIUPO-
Banus. [Ipumenenue
OITHMHU3ALHOHHBIX

OOmast mocTaHOBKA 33/a4M onTUMH3anuu. OnTH-
MU3ALMOHHBIA XapaKTep pPa3BUTHUS MaUIMHOCTPOU-
TEJILHOTO MPOU3BOJICTBA, TJI00AbHBIC U YaCTHBIE 3a-
naun ontuMmsanuu. Crenudurka Mmoucka HauyyIe-
ro peleHus, KPUTEpUN OINTUMHU3ALNU, KOMILUIEKC
orpaHuueHui u uenenas pyHkuus. MaTtemaruueckue
METOJIbl U NPOrpaMMHBIE CPEACTBA, NPUMEHSIEMbIC
JUIsl ONTUMU3ALUMOHHOTO MojenupoBaHus. [Ipumepst

6 | Momemnelt mns yaydiie- | MOJCITHPOBAHHS IPOIECCOB C NMPUMCHCHHEM OIITH- 8
HUS [1ApaMeTPOB MPO- MU3ALMK: 3a/lada BhIOOpa OOBEKTOB IMPOU3BOJICTBA
1IECCOB U pallioHalIb- MIPU 3aJIaHHBIX CBIPHEBBIX PECypcax; ONTHUMHU3ALIMS
HOTI'O yIPAaBIICHUS B packposi MaTepualioB; “‘BbIKpauBaHUE JETAIU U3
MaIIMHOCTPOCHHUH. KOHKPETHOW 3aroTOBKH; ONITUMH3ALIUS PEKUMOB 00-

paboOTKH; ONTUMHU3ALMOHHBIA TOAXOA K Pa3BUTHUIO
(YKpYyIHEHHIO) TPOU3BOJICTBA; U Mpoyee. MHOroKpHu-
TepUalbHbIC 33Ja4d ONTUMU3AIMHU U MMYTU UX pelie-
HUS.
Meroabl, mpuMepbI [TpoexktupoBanue (BbIOOpP) 3aroTOBOK, MapIIpyTa
pELIEHHS OTAEIIbHBIX 00paboTku, onepanwuii. Beibop cTaHKOB, MpUCIOco0-

7 | 3a1a4 MPOEKTUPOBAHUS | JICHUU, PEXKYIIMX M MEPHUTEIbHbIX HHCTPYMEHTOB. 4
TEXHOJIOTHYECKHUX Mpo- | PacueT mpuryckoB peKWMOB pe3aHus, HOPMUPOBA-
1IECCOB. HUE.

MeTob1, TPUMEPHI
IbL, TIPHMED Br16op marepuanioB u BUI0B Harpysok. [IpoekTu-
pelIeHust OTIETbHbIX .
pOBaHME MaTEeMaTHYECKON MOJEIN HarpyXeHus Ma-
8 | 3amau maremaTru4ecko- 4
TepuanoB. Pacder onTuManbHBIX Harpy3ok. Bwibop
ro0 MOJEIMPOBAHUS Ma- .
KOHCTPYKITUH.
TEpPUaJOB.
Uroro: 40
4.3 JIaGopaTopHblie padoThI
Ounas ¢opma 00yueHus
Tpyno-
MIudp Py
HaumenoBanue . EM-
pasnena, HaunmenoBanue u copeprkaHue J1abopaTOpHOI padoThI
pa3aciia, TCMbI KOCTB,
TEMBI
qacChl
S cemecTp
OO6mwmit mopsIoK pas- Tunsl MPOU3BOACTBA B MAITMHOCTPOEHUHU 4
paboTku MaTemMaTHye-
ckux Moxeneil. OcHOB-
OrnpesiesieHre MPUITYCKOB PaCYETHO-aHATUTUYECKHUM|
P1 | Hble MaTeMaTUYECKUE 14
METOJ0M
METObI MOJICIIUPOBA-
HUSL.
Py6exnbiit kouTpoas Nel (KoHTposiabHOE TecTHpOBaHME) 1
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Knaccudukamnms mate-
MaTHYECKHUX MOJCIICH.

BBenenue. 3amaun 1 BO3MOX-

HOCTH MaTEMaTUYECKOTrO MO-
JETUPOBAHMS.

TpeboBanust kK MaTeMaTHye-
CKHM MOJIEJSIM, Ka4eCTBEH-
HbIE ¥ KOJINYECTBEHHbIE Xa-

Tunel npon3BoCcTBA B Ma-
LIUHOCTPOEHUU

pakrepuctuku moaenu. O0- OrnpenenieHne NpUITyCKOB 4
U TOPSIIOK pa3paboTKu pacyeTHO-aHATUTUYECKUM
MaTeMaTHYECKUX MOJIEIECH. METOI0M
Knaccudukanus matemaTn-
yeckux mozenei. Oonactu
MPUMEHEHUS Pa3INYHbIX BU-
JIOB MOJCJICH.
Bcero: 4

10

O6mactu mpuMmenenust | PacueT pesxuMoB pe3anus 12
pa3IMYHbIX BUJOB MO-
JeJeH.
PyGexnbiit kouTpoIib No2 (KoHTpoJIbHOE TeCTHpOBaHNUE) 1
Uroro: 32
6 cemecTp
Py6exnbiit kouTpoas Nel (KoHTposiabHOE TECTUpOBaHME) 1
Meto . OCHOBBI TEXHOJIOTMH CO3/IaHUS I10JIb30BATEIBCKUX 12
TOJIBI, IPUMEPHI o\ ) S
JIBL, TIPUMED npunoxenunii Visual Basic for Application (VBA).
pelIeHUs OTIETbHBIX =
Koppensiironusliii ananus.
3a]1a4 MPOEKTUPOBAHUS .
Perpeccuonnblii ananus.
TEXHOJIOTUYECKHX IPO- . . 6
HECCOB MHorohakTopHblii ¥ MOJTMHOMHUAIBHBIA perpeccu-
' OHHbBIE aHAJIU3BL.
Matemaruueckoe obecrneueHue SKCIepPUMEeHTa. 6
OCHOBBI TEXHOJIOTMH CO3JaHMsI 00pa3LioB i IKCIIe- 12
P2 pUMEHTa U BEIOOpA HATPY30K.
MeTo1bL, IPHMEPSI Br16op marepuana.
PEILEHHs. OT/IEMbHBIX [TpoexkTupoBaHre KOHCTPYKLUN AJIs 3aJaHHBIX
3a7a4 MaTeMaTudecko- | Harpysox. 6
IO MOJE/INPOBAHHS Ma- | D'ACUCT ONTUMANBHBIX HArPY30K JULS 33/[aHHBIX KOH-
TepUAJIOB. CTPYKLNH.
Matematuueckoe obecrieueHue SKCIePUMEHTa. 4
Py6exnbiit kouTpoabs Ne2 (KoHTposiabHOE TECTUpOBaHUE) 1
Uroro: 48
4.4. IIpakTuyeckue padoTsl (st 3204HO0i GopmMBbI 00yUeHHSsI
3aounas popma oOyuenus
[In .
bp Haumenosanue Tpynoém-
pasznena, HaumenoBanue u coaepxaHue
paszena, TEMBI N KOCTb, YacChl
TEMBI MPaKTUYECKOH PadOTHI




5. METOAUMYECKUE YKA3ZAHUSA
JUIAA OBYYAIOHIUXCA 11O OCBOEHUIO U CIIUITJIMHBI

JucuuiuimHa «MaTemMaTudeckoe MOJEIMPOBAHUE B TEXHUKE» SBISIETCS YAcCThIO LUKJIIA
NPEMETOB IMOCBSIIEHHBIX MATEMAaTHIECKOMY MOJICITUPOBAHHUIO CUCTEM, OOBEKTOB H ITPOIECCOB.

Jljis yCcrIenrHoro OCBOCHHSI Kypca MPeTyCMOTPEHbI JICKIIMOHHBIC 3aHATHS 1O KIIOYEBBIM TeMaM
npeaMmetHoi obnactu. Hanbonpmmii 3pdekr oT npoBeneHus JCKIIMOHHBIX 3aHATUH MOXKHO OXH-
JaTh JIUIIb NP TOATOTOBIEHHOCTH CTY/ACHTOB, T.€. P YCBOCHUH UMHU COOTBETCTBYIOILIETO TEOpE-
TUYecKoro Martepuana. [loatomy oOyuarommecss HAKaHyHE JTOJKHBI OBITH MPOUH(MOPMHPOBAHBI O
JaTe M TeMe CIIEeNYIOIIEro JIGKIIMOHHOTO 3aHATHUS C YKa3aHHEM DPa3JesioB JIEKIIMOHHOTO Kypca, KO-
TOpBIE HEOOXOIUMO U3YYUTh MTPH CAMOCTOSTEIBHOM MOJITOTOBKE.

AKTHBAIUS MBICIUTENIFHON JEATEIBHOCTH OOYUYaIOIIMXCs HA JICKIIMOHHBIX 3aHATUSAX obecredu-
BaeTCs MPUMEHEHHEM TEXHOJOTHH MPOOJIEMHOMN MMOCTaHOBKH 3a/1ady, «MO3TOBOTO» INTypMa, KOJ-
JEKTUBHOM pabOTHI C BO3MOXKHOCTBIO OOCYKICHHSI U TIPY TIOMOIIH MTPETIOIaBaTEIs.

JlaGopaTOpHBIi MPAKTUKYM MPOBOJAMTCS B KOMITBIOTEPHOM KJjlacce Kadeapbl, MpenMyIecTBEHHO
B (hopMe MHTEPAKTUBHOW MHAWBUAYaIbHOU paboThl 00yuaemoro ¢ 9BM c BBIOTHEHHEM Kak IO-
IIar0BOM MHCTPYKIMH MO paboTe B HEHM W aHAJIM30M MOJYyYaeMbIX PE3yJIbTaTOB, TAK M WHIAMBUIY-
aIbHBIX 3a/IaHMK 0€3 3aBeIOMO M3BECTHOTO paHee perieHus. [loaroroska k jsabopatopHbIM pado-
TaM BBITIOJHIETCS 00YYAIOIUMCS CAMOCTOSTEIBHO MOCPEICTBOM U3YUEHHS CBS3aHHOTO C TEMaTH-
KOl 1ab0opaTOpPHBIX PadOT TEOPETHUECKOTO MaTepHralia JIEKIMOHHOTO Kypca.

CamocrosTenbHas paboTa CTyJCHTa, HApSAAY C ayJUTOPHBIMU 3aHSATUSMH B TPYIINE BBITOIHICTCS
(Ipu HETIOCPEICTBEHHOM/OIIOCPEIOBAHHOM KOHTPOJIE IMPETOAaBaTelis) 0 y4eOHUKaM U y4eOHBIM
ocoOUsIM, OPUTHHAIILHOW COBPEMEHHOU uTeparype 1o npoduiaro. CamocTosTellbHAs paboTa CTy-
JICHTa TOAPA3yMEBAET MOATOTOBKY K pyOeKHBIM U TEKYIEMY KOHTPOJISIM Ui OYHON (OpMBI 00Y-
YEHUS; TIOJrOTOBKY K J1Ja0OpaTOPHBIM paboTaM, CAMOCTOSTEILHOE H3yYCHHE PA3ICIIOB IUCIUTLTAHBI
MOJATOTOBKA K 3K3aMeHy, nuddepenmpoBanHomy 3auety (ouHas popma oOydeHus), 3aueTy (3a04-
Has popma oOydeHHs).

HToroBasi u mpOMEKyTOUHAsI aTTeCTalusi padOThl CTYJCHTOB OYHOU (POPMBI OOYYEHUS MO JUC-
[UTUTAHE MTPOU3BOAUTHCS MO OaTbHO-PEHTHHIOBOM CHCTEME KOHTPOJISI M OIICHKH aKaJIeMHUYECKOU
akTUBHOCTH. [To3TOMY ISl BceX OOYYarONIMXCS HACTOATEIBHO PEKOMEHAYETCS TIIATEIBHO Mpopa-
0aThIBaTh MaTepHall yIeOHBIX Pa3/IeioB AUCIUILUINHBI B paMKaX CaMOCTOSTEIIbHOW pabOTHI.
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Pexomenayemblii peskMM CaAMOCTOSITEILHOMH padoThI

Ounas popma o0yueHust

HaumeHnoBaHue Buia CaMOCTOATENBHOM pabOThI

Pexomennyemas tpy-
JIOEMKOCTb, aKaj,. 4ac.

[ToaroToBka K sK3aMeny, nud.3auery 45
[ToaroroBka k pyoexxHoMy KoHTpoJto Nel,2 (2 yaca Ha oiuH pyOex) 4
[ToaroroBka k pyoexnoMmy koHTposto Nel,2 (2 yaca Ha OfHH pyOexK) 4
IToaroroBka k 1abopaTopHbBIM padboTaM (10 2 yaca Ha Ka)J0€ 3aHATHUE) 80
CaMoCTOSATEILHOE N3YYCHHUE Pa3/IeIOB JUCITUTIIINHBI: 107
BBenenune. 3agaun U BO3MOKHOCTH MaTeMaTH4YECKOI0 MOJIETTMPOBAHUS 14
TpeboBanust kK MaTeMaTHYECKHM MOJEIISIM, KaYeCTBEHHbBIE M KOJIUYe- 14
CTBEHHBIC XapAaKTEPUCTHKU MOJICIIN
OO6mwmit mopsIoK pazpabOTKH MaTeMaTHYeCKUX Mojieneii. OCHOBHBIE 14
MaTEMaTHYECKHE METO Il MOJICIIMPOBAHHUS
Knaccudukanus matemarnueckux wmogeneid. OOnacTd HpUMEHEHUs 14
Pa3IMYHBIX BUJOB MOJICIICH
[IpumeHeHue onucaTeNbHBIX MOJEICH Ui W3Y4YEeHUS MPOU3BOJCTBEH- 14
HOTO MPOIIECCa U €r0 KOMIIOHEHTOB
DneMeHThl ONTUMU3ALMOHHOTO MojenupoBaHus. [Ipumenenue onrtu-
MU3AIHOHHBIX MOJCIIEH IS YIIYYIICHUS ITApaMeTPOB MPOIIECCOB U Pa- 17
[IMOHAJILHOTO YIIPABIICHUS! B MAIIMHOCTPOCHHUH
MeTopl, TPUMEPHI PelIeHUs] OTACIBHBIX 3a7a4 MPOCKTUPOBAHUS TEX- 20
HOJIOTHYECKUX MPOIIECCOB
Bcero: 240

3aounas popma o0yueHus

HanmMeHnoBanue Buja CaMOCTOATECIbHON pa6OTBI

Pexomennyemas tpy-
JIOEMKOCTb, aKaj,. Jac.

ITonroroBka K 3K3aMeHY, 3a4ETy 45
ITonroroBka k pyoexxHoMy koHTpoJito Nel (2 yaca Ha oJiuH pyOex) -
ITonroroBka Kk pyoe:xxHOMy KOHTpoJto Ne2 (2 yaca Ha oAMH pyOex) -
BeinosnHeHne KOHTPOJIbHON paboThI
CamoCTOsATEeTbHOE N3YYCHHUE Pa3/IeNIOB JUCIUTIIIUHBI 311
BBenenue. 3agaun 1 BO3MOXKHOCTH MAaTEMAaTHYE€CKOTO MOIETIMPOBAHUS 39
TpeboBaHus K MATEMAaTHIECKUM MOJIEIISIM, KAUECTBEHHBIE U KOJTMYE- 45
CTBEHHBIE XapaKTEPUCTUKH MOJIENIH
OO6muit nopsAa0K pa3paboTKu MaTeMaTuyeckux mozeneil. OCHOBHBIE 16
MaTeMaTHYeCKUEe METO]Ibl MOJICTMPOBAHUS
Knaccupukanus maremarndeckux mopenei. OOmacTd MpUMEHEHHS 43
pa3IMYHBIX BUJIOB MOJIENIEH
[IpuMeHeHHe omucaTeNbHBIX MOJAETEeH A W3y4eHUS MPOU3BO/ICTBEH- 45
HOTO TIpOIlecca M €ro KOMIIOHEHTOB
OneMeHThl ONTHUMM3ALMOHHOTO MojenupoBanus. [IpuMenenue ontu-
MU3AIUOHHBIX MOJIENICH [T YITYYIIeHHs TapaMeTPOB MPOIECCOB U pa- 49
IIMOHAJILHOTO YIPaBJIEHUS! B MAITMHOCTPOESHUH
MeTopl, TpUMeEpBI peIIeHHs] OTACTBHBIX 3a/1ad MPOCKTUPOBAHUS TEX- 44
HOJIOTHYECKUX MTPOIIECCOB
Bcero: 356
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6 ®POHJ ONEHOYHBIX CPEACTB K ATTECTAIIMH ITIO AUCHHUIIJIMHE

6.1 IlepeyeHb OLIEHOYHBIX CPEACTB
1. bannpHO-peTUHIOBasl cCUCTEMA KOHTPOJIS U OLEHKU aKaJeMHUYECKOH aKTHBHOCTH CTYJIEHTOB B
KI'Y (a5 ouno#t popMbl 00yueHHS).
2. baHk TecTOBBIX 3a7jaHUi K pyOekHbIM KOHTpoJisiM Ne 1, Ne 2 (quist ouHo# hopMbl 00yUueHHS).
3. baHk TecTOBBIX 3aJ]aHHIl K SK3aMEHY.
4. Oryetsl 110 TabopaTopHBIM pabotam (st OUHON GOPMBI O0YUCHHUS).
5. brank 3aganuii k tudepeHnpoBaHHOMY 3a4eTy, SK3aMeHY (11 OYHOU, 3a04HOM (HOopMBbI 00Y-
YeHUS).
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6.2 Cucrema 0aJUIbHO-PETHHIOBOM OLICHKH PadoThI CTY/ICHTOB N0 TUCHUILIHHE

Ne HanmenoBanune Coneprxanne
1 | Pacmpenenenme OammoB 3a ceMecTp IO Pacnipenenerne 6amoB 3a 5 cemectp (ouHas popma oOydIeHNs)
BUIaM y4eOHOW paboThl (mOBOAWTCS 10
3amura abo- N .
CBEJICHUS! OOY4YalOIIMXCS Ha IEpPBOM . Pabora Ha mabopatopHeix | Py0OexxHBIN KOH- PyOGesxHbIi KOH-
. | Ilocemenue nexuuit paTOpHBIX pa- Hud.3ager
yueOHOM 3aHITHH), CPOKH Caudl y4eOHOM 6ot paborax Tpoasb 1 TpoJb 2
paboThI (Tpu HEOOXOTUMOCTH )
banibHast onenka 0,5 1 1 15 15 20
IIpumeuanus 3a mpociylaHHble Bcero 16 3a nocenieHHbIe J1adbopa-
IIpoBoaurcs Ha IIpoBogutcs Ha
JIEKITHH. 6asutoB (1o 1 TOPHBIE PAOOTHI
10-m naboparop- 16-m naboparop- Bcero 30
Bcero 8 6amios (o 0amty 3a Kax- Bcero 16 6amios (1o 1
0,5 6aya 3a kaxaplid | ayro maboparo Oasuty 3a Kax1yo J1adopa HOM SAHATHH HOM SAHATHI Oazos
' Y paTop y Y p Bcero 13 6ammioB Bcero 13 6amios
Yac JeKIIHN) HyI0 paboty) TOPHYIO paboTy)
2 | Kpurepwuii nepecyera 6ayuioB B Tpainu-
OHHYIO OIICHKY II0 HTOTaM paboTHI B ce- 63 1 MeHee 0aJIIOB — HEYIOBICTBOPUTEIBHO; 64...73 — ymoBineTBOpuTeNbHO; 74... 90 — x0opomo; 91...100 — oTimmaaO
MEecCTpe M K3aMeHa
3 | Kpurepwuii nomycka kK IpOMEXyTOTHOH Jnst momycka K MpOMEKYTOYHOH aTTeCTally 110 TUCHUIIIMHE 32 CEMECTP 00y4JaroIuiics: J0JDKeH HabpaTh 110 UTOraM TEKyIIe-
aTTeCTalMy 110 JUCIHUIUINHE, BO3MOKHO- ro 1 pyOexHoro KoHTposeil He MeHee 51 Gamna. B cmydae ecnu oOywarommiicss Habpan meHee 51 Oannma, TO K aTTeCTAMOHHBIM
CTH TIOJTydCHUS «aBTOMaTHIECKI» 3K3a- UCTIBITAaHMSAM OH HE JOITyCKAeTCH.
MEHAIMOHHOHN OIEHKH) MO AUCHIUILTIHE Jnst mosrydenust audQepeHIpoBaHHOrO 3a4dera 0e3 MpOBENCHHUS MPOIEIYPhl MPOMEKYTOYHONH aTTeCTAllMi 00yJaroIeMycs
Tak ke MOTyT yKa3bIBaThCsl KPUTEPUHU HE00X0IUMO HAOpaTh B XOJ€ TEKYIIEro M pyOeKHBIX KOHTposiel He MeHee 61 Oamia. B aToM ciiydae uTOT Oa/UIbHOWM OICHKH,
NoJTy4eHHs: OOHYCHBIX OaJlIOB, TPUMEHe- | HoJy4yaeMol 00ydaromiMcsl, ONPEAEIAeTCs 10 KOJIMUECTBY O0alioB, HAOpaHHBIX MM B XOJ€ TEKYLIEro U pyOe)KHBIX KOHTPOJIEH.
HUS MOBBIMIAOIICTO MW ITOHWXKAIIECT O HpI/I 9TOM, Ha YCMOTPECHUC ITperiogaBaTeid, 6aJ'IJ'H)Ha$[ OILICHKa MOXKET OBLITH IOBEIIIEHA 32 CUET TOJIYUYCHUA TOMMOJIHUTCIBHBIX Oa-
ko3 duneHTa U T.1I. JIOB 32 aKaJIEMUYECKYI0 aKTUBHOCTb.
OOyuyaronuiicsi, IMEIOIINI PaBO Ha IOJyYeHUE OLEHKH 0e3 IPOBENEHHMs MPOLEeIYPhl IPOMEKYTOUHON aTTECTALMH, MOXKET
IMOBBICUTH €€ IMYTEM CAa4Yu aTTCCTAHMOHHOTO HUCIBITAHUA. B CJiyda€ MOJIyuYCHUA O6y‘IaIOHII/IMC$[ Ha aTTEeCTAallMOHHOM HUCIIBITAHUH
0 6an1oB MTOT OALHOM OLIEHKH MO IUCUUILTMHE HE CHI)KACTCS.
3a aKaJleMUYeCKyl0 aKTHBHOCTh B XOZIe€ OCBOSHHMS JMCLHUIUIMHBI, Y9acTHE B YyU4eOHOH, HAyIHO-MCCIIEA0BATEILCKON, CIIOPTHB-
HOH, KyJIbTYPHO-TBOPYECKOH N OOIIECTBEHHON JEATEILHOCTH 00YyYaIOIEMyCsl MOTYT OBITh HAYHMCIIEHBI JOTIOJHUTEIbHbIE OB
MaxkcrumarnbHOe KOJIMUYECTBO AOTOIHUTENBHBIX 0aJIIOB 32 aKKaIeMHYECKYI0 aKTHBHOCTH cocTasisteT 30.
OcHOBaHMEM JUTS TIOJTyYESHUS IOTIOTHUTEIbHBIX 0aJlIOB SIBIISIOTCS:
- BBIITOJIHEHHE JIOTIOJTHHUTEILHBIX 3aJaHnH 110 AUCIMIUINHE; JOTIOJHHUTENIbHbIE OaJJIbl HAUNCIISIOTCS TIPETIOIaBaTelIeM;
- yJacTHe B TEUEHHE CEeMecTpa B y4eOHOH, HaydHO-HNCCIIEAOBATEIBLCKON, CIIOPTUBHOM, KyJIbTYPHO-TBOPUYECKON U OOIIECTBEH-
Hoil nesitenbHOCTH KTV,
4 | ®opwmbl ¥ BUABI YIeOHOH pabOThI IS B cnyyae ecnm k mpoMexyTOUHOM aTTecTanuu AU GepeHIMPOBAHHOTO 3aueTa HabpaHa cymma Mernee 51 6anma, oOydarorie-

HEYCIEeBaMUX (BOCCTAHOBHUBIIIUXCS Ha
Kypce 00ydeHus) 00ydaronuxcst JUIst mo-
Jy4eHHs] HeJIOCTAIOIINX OaljIoB B KOHIIE
ceMecTpa

Mycsl HEOOXOAMMO HaOpaTh HEAOCTAIOIIEEe KOJUIECTBO OANIJIOB 32 CUET BBIMOJHEHMS JTOTOJHUTEIbHBIX 3aJaHUi, 10 KOHIIA I10-
cleHel (3a4eTHOM) HeIelTu ceMecTpa.

HI/IKBI/I}IaHHH AKAACMHUYCCKUX 3aHOH)KeHHOCTeﬁ, BO3HHUKIIIHUX H3-3a pa3HOCTI/I B y‘Ie6HI)IX IIaHax HpI/I HepeBO}Ie NI BOCCTaA-
HOBJICHHH, HpOBOJII/ITCH HyTeM BBITIOJTHCHHUS OOIIOJITHUTCIIbHBIX 3a}13.HPIﬁ, (’popMa nu 06'BeM KOTOpBIX Ol'Ipe)IeHHeTCH HpeHO}IaBaTe-
JIEM.
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Ne HanmenoBanune Conepxanne
1 | Pacmpenenenme OammoB 3a ceMecTp IO Pacnipenenerne 6ammoB 3a 6 cemectp (ogHast hopMa 0OyIeHuUs)
BUAaM y4eOHOH paboTHl (IOBOAWMTCS IO 3 60-
cBefeHUs OOydaromuxcs Ha TEPBOM . AIHTa 1450 Pabora Ha nabopatopHeix | PyOexHbIN KOH- PyOexHbIi KOH-
., | Tlocemenue nexuuit paTOpPHBIX pa- DKk3aMeH
y9e0HOM 3aHSATHH), CPOKH CAAYH y4eOHOU o1 paboTax Tposb | TpoJb 2
paboThI (py HEOOXOIMMOCTH)
BaiupHas onenka 0,5 2 1 11 11 20
[Iprmeganns 3a mpociyniaHHbIe Bcero 12 3a mocermeHHbIe Tabopa- TpoBojTes Ha TpoBomTes Ha
TIEKITHIH. 6armoB (1o 1 TOpHBIE pabOTHI.
Bcero 12 6annos (o fany 3a Kax- Bceero 24 6annos (1o 1 6-m naGoparop- 24-m nabopatop- Beero 30
o HOM 3aHATHU HOM 3aHATHU 6aﬂﬂOB
0,5 6anna 3a kaxapld | jayro nadopaTop- | OGayury 3a Kakayro Jadopa- Beero 11 6amion Beero 11 6amion
4ac JIEKIUHN) HYI0 paboTy) TOPHYIO paboTy)
2 | Kpurepwuii nepecyera 6ayuioB B Tpa -
OHHYIO OIICHKY 110 HTOTaM paboTHI B ce- 63 u MeHee 0aJlJIOB — HEYJIOBIIETBOPUTENBHO; 64...73 — ya0BIETBOPUTENBHO; 74... 90 — xopoo; 91...100 — oTinyHO
MecTpe M JK3aMeHa
3 | Kpurepuii momycka K MpOMEKyTOUHOH Jlyis momycka K MpOMEKYTOYHOW aTTECTAIMH 110 AUCITUILIHHE 32 CEMECTpP 0OYUaIOIIMIACs T0JKCH HAOpaTh M0 UTOraM TeKyIIe-
aTTecTallly N0 JUCIHUILTUHE, BO3MOXHO- ro u pyOexxHOro KOHTpoJiel He MeHee 51 Oamna. B cnyuae ecnu oOyuaroniuiics HaOpan MeHee 51 Gainia, TO K aTTeCTAllMOHHBIM
CTH MOJYYCHUA «aBTOMATUYCCKN) JK3a- HCIBbITAHUAM OH HE JOITYCKACTCA.
MEHAI[MOHHOU OIEHKH) MO AUCIUILTHHE Jlnst monmydeHust 9k3aMeHa 0e3 MpOBEICHHUS MPOLEIyPbl MPOMEKYTOUHON aTTeCTAIlMK 00y4aroIeMycs He0OX0AUMO HAaOpaTh B
Tak e MOTyT YKa3bIBaThCsl KPUTSPUH XOJIe TEKYILEro U PyOeKHBIX KOHTpOJel He MeHee 61 Oauta. B aToM citydae HTOTr OaIbHOW OLEHKH, MOTy4aeMOi 00yJaroninm-
HoJTydeHus: OOHYCHBIX OAIIOB, MPUMEHE- | Csl, OMPeessIeTCsl M0 KOIUYECTBY OaIoB, HAOPAHHBIX UM B XOJIe TEKYIIEro U pyOeKHBIX KOHTpoJei. [Ipu 3TOM, Ha ycMOTpeHHE
HUSI TIOBBIIIAIOIIETO WK MTOHMYKAIOIIETO npernoiaBarens, 6aaibHas OLEHKA MOXKET ObITh MOBBIIICHA 32 CUET MOJYYCHUsI TOMOTHUTEIbHBIX OANIOB 32 aKaJeMUYECKYIO akK-
ko3 dunreHTa U T.xI. THUBHOCTb.
OOy4aronuiics, IMEIOIIUN MPABO HA MOJYYCHUE OICHKH 0€3 MPOBEACHUS MPOIEAYPhl IPOMEKYTOUHON aTTECTAIIUH, MOKET
TMOBBICUTH €€ IMYTEM CAa4Yn aTTCCTAHMOHHOTO HUCIBITAHUA. B CJiyda€ MOJIyuYCHUA O6y‘IaIOHlI/IMCH Ha aTTEeCTAallMOHHOM HUCIIBITAHUH
0 GanoB UTOT GaNbHOM OLIEHKH IO IUCIUIUIMHE HE CHIKAETCSI.
33 AKAACMHUYCCKYIO aKTUBHOCTH B XOJ€ OCBOCHUA NUCHUIIIUHBI, YHaCTHUE B y‘le6HOﬁ, Hay‘IHO-HCCHCI{OBaTeHBCKOﬁ, CIIOPTUB-
HOH, KyJTbTYpHO-TBOPUYECKON 1 OOIIECTBEHHOI EATETFHOCTH 00YJaroneMycsl MOTYT ObITh HAYHCIICHBI JOTOIHUTENIFHBIE OaJuIbI.
MaxkcuManbHOE KOJTHYESCTBO JTOTMOHUTEIBHBIX 0aJUTOB 32 aKKaIEeMHUYECKYI0 aKTUBHOCTh cocTasisiet 30.
OCHOBaHHEM JIs TIOJTYYESHHUS! IOMOTHUTEIBHBIX OaJIOB SIBIISIOTCS:
- BBIMTOJIHEHHE JIOTIOJHUTENILHBIX 3a[aHUH 10 AUCIUILINHE; JOTOIHUTEbHbIC OAJIbl HAYUCIISIOTCS IPETIOIaBaTeIeM;
- y4acTHE B TCUCHHE CEMECTpa B y4eOHOH, HAyYHO-HCCIIEAOBATECILCKOW, CIIOPTHBHOM, KyJIbTYPHO-TBOPYECKON U OOIIECTBEH-
Hoil nesitenbHOCTH KTV
4 | ®opmsbl 1 BUABI YIeOHOH paboThI [uist B cnywae eciim K MpOMEKYTOYHOW aTTECTAIlMU dK3aMeHa HaOpaHa cymma MeHee 51 Oamra, oOydaromemycss HEOOXOIMMO

HEyCIIEBaIONNX (BOCCTAHOBUBILHXCS Ha
Kypce 00y4eHHsT) 00yJaroluxcst 171 10-
JTy4eHUs HEJOCTAIOIIMX OAJIOB B KOHIIE
ceMecTpa

Ha6paTI) HEIOCTAIICEC KOJIUYECCTBO 0aJlJIoB 3a CYET BELIIOJIHEHHS JOIIOJIHUTCIIbHBIX 3a,ﬂaHHI71, J0 KOHIIa HOCHG,HHeﬁ (Sa‘lCTHOfI)
HCEICIN CEMECTpaA.

JImkBumanus akageMHUIeCKUX SaJIOH)KeHHOCTeﬁ, BO3HUKIINX HM3-3a Pa3HOCTU B y‘JCGHLIX I1aHax Impuy 1nepeBoac MM BOCCTa-
HOBJICHWH, IPOBOAUTCA ITYTEM BBIIIOJTHEHUA JOMOJIHUTEIBHBIX 3a)1aHm71, (bopMa 1 00BEM KOTOPBIX ONPEACIACTC MMperogaBaTe-
JIEM.
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6.3 IIpouenypa oneHNBaHUsI Pe3yJIbTATOB OCBOEHUS THCHUILIMHBI

[Tepen mpoBeaeHUEM KaXKI0TO pyOSKHOTO KOHTPOJISI MperoAaBaTeNb mpopadaTeiBaeT ¢ o0yda-
€MBIMH OCHOBHOH MaTepHajl COOTBETCTBYIOIINX Pa3AeioB TUCIHILIMHEI B (hOpMe KPaTKOM JIEKIIUHU -
JMCKyCcCUH. PyOexHble KOHTPOJU (KOHTPOJIBHBIC TECTHPOBAHUS) MPOBOMIATCS B BHUIE TECTHPOBA-
HUSL.

BapuaHTBI TeCTOBBIX 3ajaHU 1711 pyOEKHBIX KOHTpoJiel ouHOoU (opmbl oOydenust Ne 1 cocTo-
At u3 12 Bompocos, Ne 2 - u3 11 Bompocos (OamipHast oneHka Borpoca: 1-2 6aiia B 3aBUCUMOCTH
OT CJIOXKHOCTH BOIIPOCA).

Ha xaxxmoe TecTupoBaHue MpH pyoOEKHOM KOHTPOJIE CTYIEHTY OTBOJIUTCS BpeMms He MeHee 30
MUHYT. Ha KpaTKyro JeKIuio-IucKyccuio BoiaeseTcs He MeHee 5-10 munyt. Ha Bbimady m cOop
TECTOBBIX 3aJaHUI BBIICIISETCA 5 MUHYT.

[IpenogaBarens olleHUBAET B OajylaX pe3yibTaThl TECTUPOBAHUS KAXKIOTO CTY/ACHTA MO KOJUYe-
CTBY IIPaBUWJIbHBIX OTBETOB U 3aHOCHUT B BEIOMOCTb yueTa TEKYLIEH yCIIeBaeMOCTH.

DK3aMeH 10 Kypcy MpOBOAUTCA B MUCbMEHHOH (popme mo Ouiietam, COCTaBIEHHBIM B COOTBET-
CTBUU ¢ paboyeil mporpamMMoii. buner npeanonaraer co0oi TEOPETUUECKYIO YaCTh, COCTOSIIIYIO U3
2-X pa3HOIUTAHOBBIX BOMPOCOB. [[JIs1 MOATOTOBKM OTBETA CTYAEHTY Ha SK3aMEHE MPEeJOCTaBIsAETCS
45 MUHYT, OTBET Ha Ka)JIblii TEOPETHUYECKHI BONPOC orleHnBaeTcs mo 10-0ammpHoM miKane, BBIIO-
HEHHOE MPaKTHYeCcKoe 3a7anue oreHnBaetcs no 10-0amibHoi mkane.

JuddepenuupoBanHpiii 3a4eT  0OydeHUs MPOBOAMTCS B (GopMe TecTUpoBaHUs (OayutbHas
OlleHKa Bormpoca: 1-2 0aiia B 3aBUCHMOCTH OT CJIOKHOCTH BOIPOCA), MAKCUMAIIbHOE KOJHYECTBO
6amtoB — 30.

Pe3ynbrarhl TEKyliero KOHTPOJsSI YCIIEBAEMOCTH U dK3aMeHa, 3adera, nuddepeHImpoBaHHOTO
3aueTa 3aHOCSTCS IPernojaBaTesieM B 9K3aMEHAllMOHHYIO BEIOMOCTb, KOTOpasl CAeTCsl B OpraHu3a-
[IMOHHBIN OTJIE] MHCTUTYTA B JIEHb DK3aMEHa, 3aueTa, AMPPepeHInPOBAHHOTO 3a4eTa, a TAaKKe BbI-
CTaBJISIFOTCS B 3a4ETHYIO0 KHUXKKY CTY/ICHTA.

6.4 IlpuMepbI OLIEHOYHBIX CPEACTB JIsl pPy0esKHOI0 KOHTPOJISI M IK3aMeHa,
nuddepeHIIUPOBAHHOIO 3a4eTAa.
TemaTuka 1a00paTOPHBIX 3AHATHH

Ilpumeput 6onpocos mecmoeozo 3a0anus 01 pydexncrno2o konmpoasn 1 (5 cemecmp)

1. TIpuembl MoIeTMPOBAaHUS MOAPA3/EIAIOTCS HAa:

a) mamepuanbHoe MOOeIUposanue, NpeoMemuoe MoOeIuposaHue
6) mamepuanbHoe MOOeNUPOBaAHUE, UOEAIbHOE MOOEUPOBAHUEe
8) udeanbHoe MoOenUposanue, abCmpakmHoe MooeIuposanue

2. Ecnu mporiece MOJeMpOBaHMs COCTOUT B U3YUYEHUH CUCTEMBI TOCPEJICTBOM MaKeTa, COXpaHsIo-
m1ero GpU3NIECKyro MPUPOITY CUCTEMBI, TO ATO -

a) uzuneckoe mooerupogarue

0) abcmpakmuoe mooenuposanue

8) udeanbHoe MoOenUposaHue

3. Kakoil npuem MojenupoBaHus peICTaBieH B IpuMepe: «M3ydeHne MexaHnuecKuX KoueOaHui
C TIOMOIIIBIO 3JIEKTPUUECKON CXEMBI, OMMCHIBAEMOM TeMU ke U dhepeHIINaTbHBIMA YPaBHEHUSAMU:

;
-t
IPYXUHHBIA MasTHUK - X = Ae 2" sin(awt + @) ;
R
- “ - 77t .
3JIEKTPUYCCKHI KoJebaTenbHbIi KOHTYp - | =1 e 2t sin(wt)»?
a) uoeanvbHoe MoOeIUuposaHue
0) ananoeosoe mooeruposarue
8) abcmpaxkmHuoe MOOenuposaHue
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4. AnexBaTHas 3aMEHa MCCIIEAyEMOro TEXHUYECKOI0 YCTPOICTBA MU MPOLIECCA COOTBETCTBYIOIIEH
MaTeMaTUYeCKON MOJIENbIO U €€ TIoCeyIolIee H3ydYeHHEe METO1aM1 BbIUMCIUTENbHOM MaTeMaTHKU
C TIPUBIICYCHUEM COBPEMEHHOU BBIYMCIUTEIHHON TEXHUKHU - 3TO

a) mexHuueckoe MOOeIUPOBarUe (BbIYUCTIUMENbHBIL IKCHEPUMEH)

6) mamemamuueckoe MoOeIUpoOBaHue (blUUCIUMENbHBIU IKCNEPUMEH)

8) uzuueckoe mooeruposanue (8bIUUCIUMENbHBIU IKCNEPUMEHI)

Ilpumeput 6onpocos mecmoeozo 3a0anus 013 pydex;cHozo Konmpoaa 2 (5 cemecmp)

1. B nHacrosimee Bpemsl IIaBHBIM B MAaTEMaTHYECKOM MOJICITMPOBAHUS SIBJISIETCSI COBEPIIICHCTBOBA-
HUE TPUATIBI « - - » U ec BHEIPEHHUE B COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH.
VYKaKUTE COCTABIISIONINE TPUAIbI:

a) «MoOeb — an2OpUmm - nPOSPaAMMAay
0) «0OBeKm - pacuemuas cxema - MOOEbY
8) «pacuemmnas cxema — MoOeb - AIOPUMM»

2. TpeboBanme k MaTEMaTHIECKOH MOJIEH, KOTOPOE XapaKTepU3yeT CIOCOOHOCTh OTPaXaTh
3aJJaHHbIEe CBOICTBA 0OBEKTA C MOTPEIIHOCTHIO HE BHIIIIE 3aJaHHOMH O:

@) YHUBEpCanbHOCMb

0) mounocms

8) adekeamHoChb

3. [1o npuHaAIeKHOCTH K UEPAPXUUECKOMY YPOBHIO MaTemartnuyeckue mojaenu (MM) nonpas-
JENISIOTCS Ha:

a) cmpykmypusie MM, uneapuanmuvie MM

6) MM muxpoyposns, MM maxpoyposusa, MM memaypogus

8) nuneunvie MM, nenunetinore MM

4. CrpykTypHble reomMeTpudeckue MmareMarudeckue mozaenu (MM) ans otoOpaxeHus: reoMeT-
PUYECKUX CBOMCTB JETAIN C HECIOKHBIMU MTOBEPXHOCTAMHU MOAPA3AEISIIOTCS Ha:

a) kapkacHvle MM, kunemamuuecxkue MM

6) ananumuyeckue MM, aneebponocuueckue MM

8) ananumuyvecxkue MM, kunemamuuecxue MM

S. Matemaruueckue monenu (MM), npencrasistomniyie co00i KOHEUHbIE MHOKECTBA JJIEMEH-
TOB, HAIIPUMEP TOUEK MJIM KPUBBIX, IPUHAIEIKALINX MOJEIUPYEMOM ITOBEPXHOCTH - 3TO

a) ananumuyeckue MM

0) ancebponozcuyeckue MM

8) kapkacHvie MM

6. OOBEKTH MOJICTMPOBAHNSI B MAITUHOCTPOUTEIHHOM IPOU3BOJICTBE MOPA3IEISIIOT Ha:

a) 0) 8)

YUACMKU U3 YHUBEPCALHBIX | MEXHOI02UYeCKUe npoyeccel, npomexarouue nPu pe3aHuu

CMAHKO8 cucmembl Memanios

asmomamuieckue JUHUU mexHo02uyecKue npoyeccol, npomexarowue npu GyHKYuo-
npoyeccul HUpo8anuu 060py008aHuUs

eubKue npouzeoocmeenHvle | Quzuueckue npoyec- | npoyeccwl, npomexaroujue npu nogepx-

cucmemvl cbl HOCMHO-NIACMUYeCKOM 0ehopMuposa-

HUU
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Ilpumeput 6onpocos mecmoeozo 3a0anus 01 pydexicno2o konmpoaa 1 (6 cemecmp)

1. Paznu4aror cienyromme 3a1aqi MaTeMaTHIeCKOro TPOrpaMMUPOBAHUS
@) TUHEIHO20, HETUHETIHO20 NPOSPAMMUPOBAHUS

0) TUHEUH020 NPOCPAMMUPOBAHUSL

8) HEIUHEUHO020 NPOSPAMMUPOBAHUSL

2. Exsel, npencraBiieHHast Ha pUCYHKE KHOIKA | Ha IaHEIH UHCTPYMEHTOB — =—====7 | O3Ha-
qaeT:

@) OMHOCUMENbHASL CCHIIKA a | H
0) abcontomuas ccolaka 1 2
8) oCMaHo8UMb 3aNUCH

3. lns coznanus B EXsel monp3oBarenbekoit popMer camrom | e
UserForm, mpencraBieHHON Ha pUCYHKE, HEOOXOIMMO BbI- oo i
TIOJTHHUTD CJICAYIONINE ACUCTBUS: ——— — [
a) 0) 8)
8UO —> NAHENU UHCIPYMEH- | 8U0 —> NAHEeNU UHCIPYMEH- cepsuc —
moe — ¢hopmamuposanue moe — d1eMeHmbl Ynpasie- Makpoc —»
HUs peoaxmop Visual Basic

Haodicams knonky UserForm | nasicamo knonxy UserForm Insert — UserForm

3anOJIHUMb NOIb308AMENb- 3anOIHUMb NOL308AMENb- 3anOIHUMb NONL308AMENb-

CKYIO hopmy CKyI0 hopmy CKYIO hopmy

i
4. Jlns coznanus B Exsel anementa «Ilose co crimckom» HEOOX0- 1 jo JIIMO
BBITIOJTHUTH CIICAYIOIINE ICHCTBUS: Q 2
a) 0) 8)
8UO0 —> NAHeNU UHCIMPYMEH- 8UO —> NAHENU UHCTPYMEH- 8UO0 —> NAHeNU UHCIMPYMEH-
moe — ¢hopmamuposanue moe — dNeMeHmbl Ynpasie- moe — eMeHmbl ynpasiie-
HUs HUs
Hadicamv KHONKY «Bcmaeka Hadcamv KHONKY « Peaxcum sblOpams snemenm «llone co
e KOHCMPYKMOopay cnuckom»

dynryuuy
sviopams snemenm «llone co | evibpams snemenm «llone co
CRUCKOM)» CRUCKOMY

Ilpumepul 6onpocos mecmogozo 3a0anus 0aa pyoexicHozo Konmponsa 2 (6 cemecmp)

1. Ecnu onpeaenstoTcs TakKue 3HAUYEHHs TapameTpa X, IPH KOTOPBIX IeneBast GyHkiws F(X) mpu-
HUMaeT 3KCTPeMaIbHOE 3HaUCHHE, TO pacdeT mapameTpoB X=(X1, Xo, ... , Xp) TEXHOJIOTHIECKUX
MIPOILIECCOB, OTepaIuii, Mepexoa0B U PadOUNX XO/I0B HA3bIBAIOT:

a) CmpyKmypHou onmumuzayueu
0) napamempuueckol onmumuzayuetl Benuuuna nporuba y.=0 05*T
8) CMpPYKmMYpPHO-NaApamMempuyecKol onmumuzayueri

$ Cxema FARPCILIEHIH ROHOOIEHBIC B

< MATPOHE I B onpagke
2. MaremMaTtrueckasi MOJIeTb TIPOIIecca PE3aHms - P —x )]
BKIIIOUAET OTpaHUYCHHE, IPEICTABICHHOE HA PU- Y= ¥y 33' P
CYHKE. YKaKHUTE 3TO OrpaHUYECHUE: v, F¥L0-*ERT
@) nO HCeCMKOCMU PeXcyuye2o UHCMpPYMeHma — —
0) no sHcecmrkocmu 3a20MoBKU - § LS
8) no mpebyemoll uepoxoeamocmu no8epxXHOCmu %,

18 2

X ¥ Fl



3. B pesynbrate pemieHus 3a1a4n ONTUMH3AIMNA PEKUMOB pe3aHus monydmin: Y = 6.72.
Onpezenure ONTUMAIbHYIO YaCTOTY BpaIlleHUs MIMUHEs, ecau X = In(n):

a) 829 oo6/mun

a) 653 ob/mun

6) 1200 o6/mun

4. 3amaua yCTAaHOBJICHUS BUJIA U IAPAMETPOB 3aBUCHMOCTH OTKJIMKA Y OT YPOBHS OJHOTO U
HECKOJIBKUX (hakTopoB X — 3TO 3a1a4a

@) peepecCuoHH020 aHaiu3a

0) KOppenAYuoHHO20 aHaIu3a

8) OUCNEPCUOHHO20 AHANU3A

5. Kakoii BUJ HArpy3K UCIHBITHIBACT JCTaIM MAIIUH, IPU KOTOPBIX MaTEPHAIIbl MPOSIBIISIOT
CKJIOHHOCTb K XPYIIKOMY pa3pylIeHUI0?
a) ouHamuvecxue
6) cmamuyeckue
8) yukiuyeckue

[TonHBIN CHHCOK TECTOBBIX BOMPOCOB NPUBEAEH B Y4eOHO-METOAMYECKOM KOMILIEKCE
JUCIIATUTAHBI.

IIpumepsl BonpocoB K au¢depeHIIHPOBAHHOMY 3a4eTy

MonenupoBaHue Kak OCHOBHOM METOJI TO3HAHUS.

[TonsiTHsI MOAETMPOBAHUS, MOJIENH, OOBEKT MOJIETUPOBAHUSI.

KnroueBble 3ajaun MOAECTUPOBAHUS: UCCIIEIOBaHUE 00BEKTA, IPOTHO3UPOBAHUE.

DNEeMEHTHI ONITUMHU3ALMOHHOTO MO/IETUPOBAHUSI.

MaremaTnueckoe MOAECINPOBAHUE — OCHOBHON METOJ] M3yUEHUS CIIOKHBIX ITPOLIECCOB U sBJIE-

HUM.

Hepa3pbIBHOCTH TPOLIECCOB MOCTPOEHUS U UCIIOJIB30BAHUS MOJEIIH.

7. OnTUMH3ALMOHHBIA XapaKTep pa3BUTHSI MATMHOCTPOUTEIBHOIO IPOU3BO/ICTBA, INI00ATBHBIE U
YaCTHBIE 3a/1a4¥ ONITUMHU3ALINN.

8. TpeOoBaHUS K MATEMAaTUYECKHM MOJIENISIM, KAUECTBEHHBIE U KOJIMYECTBEHHBIE XapaKTEPUCTUKU
MOJIETIH.

9. VYcoBepuieHCTBOBaHHE MO/IEINH, IOBBIIICHNE €€ KAYECTBEHHBIX U KOJIMYECTBEHHBIX TapaMETPOB
U YCJIOXXHEHUE MOJEIIN.

10. Crienudpmika rmovicka HaMITy4IIEero PEIICHNUs, KPUTEPUN ONITUMH3AINY, KOMIUIEKC OTPaHUYCHUI
U 1esneBast QyHKIMSL.

11. O6muii mops10K pa3pabOTKU MaTEMaTHUYECKUX MOJIENIEH.

12. TlocTpoeHne MaTeMaTHYECKOW MOJIEIH.

13. OcHOBHBIE 3TaITBI TOCTPOCHHS MOJIEIH.

14. MaremaTuyeckie METO/Ibl ¥ IPOrPAMMHBIE CPEJICTBA, TPUMEHSIEMbIE [T ONITUMHU3AIMOHHOTO
MOJIETTUPOBAHUSI.

15. OcHoBHBIE 3Talbl HOCTPOSHUS MOJIENIU: BBIOOP 00BEKTa MOACTHUPOBAHUS U U3y4aeMble CBOM-
CTBa, MEPEUEHb 3a/1a4 MOJEIIMPOBAHHUS.

16. Ilpumepsl MOIEMPOBAaHUS MPOLIECCOB C MPUMEHEHUEM ONTUMHU3ALIUY: 3a/1a4a BhIOOpa 00BEK-

TOB MPOU3BOCTBA MPH 33JaHHBIX ChIPEBBIX PECYpCaXx.

agrwdE

S
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17.

18.
19.

20.

Hw

o

10.

11.

12.

13.

14.
15.

16.
17.

18.

19.

20.
21.

22.
23.

24.

25.

26.

OCHOBHBIE 3TaIbl OCTPOCHHS MOJICNIN: aHAJIN3 CBOMCTB 00BEKTa Ha OCHOBE 0030pa HHpopMa-
LIUH, SKCIIEPUMEHTANIBHBIX 1aHHBIX, IPOM3BOJICTBEHHOTO U NHKEHEPHOTO OIBITA.

[TocTpoeHue THITOTE3bI, OTPAKAIONICH B3aMMOCBSI3U 00BEKTa MOJICIIMPOBAHUS U €T0 CBOMCTB.
[TprMmepbl MOIETMPOBAHUS IIPOLIECCOB ¢ IPUMEHEHNEM ONTUMHU3ALMU: ONTUMU3ALUSA PACKPOs
MaTepUasoB.

OcCHOBHBIE 3Tallbl HOCTPOCHUS MOJIENIN: Pa3pabOTKa CTPYKTYpbl MATEMaTHUECKOW MOJEIH.

IIpnMepsbl BONIPOCOB K 3K3aMeHY

1. Tlpumepsl MOENIUPOBAHUS MPOLIECCOB C MPUMEHEHHUEM ONTUMHU3ALNH: «BBIKPAUBAHHUE) JIe-

TaJIl U3 KOHKPETHOH 3aroTOBKHU.
OCHOBHBIE 3TaITbl TOCTPOSHHS MOJICNIN: Pa3pabOTKa aJropuTMa, O3BOJISIOIIEr0 YIOPSI0UYUTh
UCIOJIb30BaHUE UMEIOLIMXCSl MATEMATHYECKUX COOTHOLLICHUH.
dopmanuzanus MOJeNH, ee nepeBo] Ha DBM.
[Tpumepbl MOIETMPOBAaHUS MPOLIECCOB C MPUMEHEHUEM ONTUMU3ALUHI: ONTUMU3ALUS PEKUMOB
00paboTKu.
OCHOBHBIE 3Tallbl HOCTPOSHUSI MOJIENIH: alPOOALUs MOJIEIH.
Pacder uncieHHBIX 3HAUCHHUI TApAaMETPOB CBOMCTB 00BEKTA, OLIEHKA TOYHOCTH U aJIEKBATHOCTH
MO/IEJIN.
[Tpumepbl MOIETMPOBAHUS TIPOIIECCOB C MPUMEHEHUEM ONTHMHU3ALUHI: ONTHMHU3AMOHHBIN
HOJXO/ K Pa3BUTHIO (YKPYITHEHHIO) IPOU3BOJICTBA.
OCHOBHBIE 3TaITbl TOCTPOCHHS MOJICNIN: UCCIIEIOBAaHNE 00BEKTAa MOJICIIMPOBAHMS U €TO CBOMCTB
C IIOMOUIbIO MAaTEMATUYECKON MOJEIIH.
MHOTroKpUTEpHaIbHBIE 33141 ONITUMU3AINH U TIYTH UX PEIICHHS.
0O0630p MaTeMaTHYECKUX METOI0B, UCIIOIb3YEMbIX IPU MOJEIMPOBAHNY POLIECCOB B MAILIUHO-
CTPOCHUH, UX BO3MOKHOCTH M 00JIaCTH IPUMEHEHHUSI.
Mozens popMHpPOBAaHUS TOYHOCTH Ha TEXHOJIOTMYECKOM IIEPEXO/Ie, B PE3yJIbTaTe ONepalvy U B
nporiecce peain3aluy MapIpyTa.
Knaccugukarnus maremarnyeckux mozesneit. O6gacTu NpUMEHEHUs Pa3IMYHbIX BUI0B MOJIE-
Jen.
Mertobl, IpUMepbI pelIeHus OTAEIbHBIX 337a4 IPOEKTUPOBAHUS TEXHOJIOTUYECKUX ITPOLIECCOB.
[TpoexTupoBanue (BbIOOp) 3aroTOBOK, MapuipyTa 00paboTKH, oneparuii.
Buasl MmaremaTHueckux Mojeneii no crnocody noixydeHus.
MeToapl, MpUMEpPHI pelIeHus OTACTBHBIX 3379 IPOCKTHPOBAHUS TEXHOJIOTUIECKHUX IPOIIECCOB.
Bb100p cTaHKOB, MPUCIIOCOOICHUH.
Buasr MaTeMaTHUECKUX MOJIENIEH 110 XapaKTepy OTOOPaXeHHUS CBOMCTB OOBEKTA.
MeTobl, pUMephI pelIeHus OTAEIbHBIX 337a4 MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MTPOLIECCOB.
Pacuer npunyckoB, pe>KUMOB pe3aHMUsL.
Buapl MaTemaTHueckux Mojieneil o NpuHauIeKHOCTH K HEPApXUUIECKOMY YPOBHIO H3y4aeMOro
o0BeKTa.
[TprMeHeHre ONITUMHM3ALIMOHHBIX MOJIENIEH JUIsl yIyUIIeHUs TapaMeTpOB MPOLIECCOB U PaLUO-
HAJILHOTO YIIPABIICHHUS B MAIITMHOCTPOCHUH.
Buapl MaTemaTHueckux MoJieneil o cTeneHy AeTaau3aiuu.
Poub u 3HaUeHME MOJIETMPOBAHUS B PA3BUTHH TEXHOJOTHUECKOW HAYKH M MAIITHHOCTPOUTEIb-
HOT'O IPOM3BOJICTBA.
Buabsl MaTeMaTH4YeCKUX MOJIEEH IO CIOKHOCTH PEIIAeMBbIX 3aa4.
[TpuMeHeHue onucaTenbHbIX, aHATUTUYECKUX MOJIETIeH B X0/1€ MPOSKTUPOBAHUS M UCIIOTHEHUS
TEXHOJIOTUIECKUX MPOIECCOB.
Oco0eHHOCTH IOCTPOCHHUSI MOJIeNel, UX NCIOIb30BAHUS, YPOBHS UX CIOXKHOCTH, TOCTAHOBKU
3a71a9u MOJICTIMPOBAHNS, TIPEICTABICHUSI MOACTH U PE3YJIbTATOB MOJICIINPOBAHUS, TPHMEHSIe-
MBI MaTeMaTHYECKHUH armapaT v porpaMMHbIe CBOMCTBA /ISl pa3IMYHBIX BUIOB MOJIEIIEH.
OCHOBHBIE ITaITBI TOCTPOSHHS MOJIENH: (POPMUPOBAHHE COCTABA UCTIOIH3yEMBIX MaTeMaTHye-
CKUX COOTHOIIECHUII.
Ha3nauenme onmcaTebHBIX MOJIEIICH U YPOBEHD CJIOKHOCTH PEIIaeMbIX 3ajad.
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27.

28.

29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

OCHOBHBIE 3TaIbl OCTPOCHUS MOJICNIN: BBISABICHHE JOMUHHUPYIOUMX (PaKTOPOB, IBHBIX U HESIB-
HBIX 3aBUCHMOCTEN MEXTy CBOMCTBAMH OOBEKTA.

MonenupoBaHie CHIOBOTO B3aUMOJICHCTBHS B 30HE 00pa0OTKM Ha OCHOBE SMITUPUYECKHX 3a-
BUCUMOCTEH U Ha OCHOBE OasiaHca padoT.

DNEeMEHTBl MaTEMATUYECKUX METO/I0B.

MozenupoBaHue TPYIOEMKOCTH U IPOU3BOIUTEIBHOCTH B IPOCTHIX 00padaThIBAIOIIMX CUCTE-
Max.

MeTtoapl, npUMEpBI PEILIEHUS OTAENBHBIX 3a/1a4 IPOCKTUPOBAHUS TEXHOJOTMYECKUX ITPOLIECCOB.
Br160p pexynmx 1 MEpUTEIbHBIX HHCTPYMEHTOB.

PacueT yacTHBIX M 0OLIMX NOKa3aTenel NPOU3BOJCTBEHHOIO IIPOIecca HA OCHOBE J€TEPMHUHMU-
POBaHHBIX MATEMATHYECKUX COOTHOLICHUH.

MeTtoapl, npUMeEpBI PEILIEHUS OTAENBHBIX 3a/1a4 IPOCKTUPOBAHUS TEXHOJOTMYECKUX ITPOLIECCOB.
Hopmuposanue.

MarepuanbHoe (IIpeIMETHOE) U HealbHOE MoAeaupoBanue. [Ipumeps! npeAMeTHOro MOJENIN-
pPOBaHUs B HHKEHEPHOM 1E€ATEIIHOCTH.

MaremaTHueckuil annapaT OnMcaTeNIbHbIX MOAEIeH — MeTo bl IU(PepeHIINanbHOI0 HCUHCTIe-
HUSl, CTATUCTUYECKUE METO/IbI.

KoppensiuuoHHbli aHanu3

Perpeccuonnslii ananus

OnHodakTOpHBIN U MHOTO(aKTOPHBIN PEerpecCCHOHHBIN aHAIN3

ITomaroBelil perpeCCMOHHBIN aHAIN3

[TnanupoBaHue SKCIIEpUMEHTA

6.5 ®oHj OLIEHOYHBIX CPEACTB

[TonHbIil OaHK 3aaHUi IS TEKYIIETo, pyOEeKHOTO KOHTPOJIEH U MPOMEKYTOUHOM aTTecTa-

MU 10 JWCUUIUIMHE, MOKa3aTelu, KPUTEPHH, IIKAIbl OICHUBAHUS KOMIIETEHIUI, METOINYECKUE
MaTepHualibl, ONPEACIISIONINEe MPOLEAYPhl OIEHUBAHUS 00pa30BaTEIbHBIX PE3YJIbTATOB, TPUBEICHBI
B y4e€OHO-METOJUYECKOM KOMILJIEKCE AUCHIUTIINHEI.

7. YHAEBHO-METOJNYECKOE
N UHOOPMAIIMOHHOE OBECIHEYEHHUE JUCIUITIJIMHBI

7.1. Ocnosnasn numepamypa

1. Tapacuk B.Il. MaTemaTHyeckoe MOJCTMPOBAHNE TEXHMUYSCKUX CUCTEM [DJIEKTPOHHBIH pecypc]:
yueonuk - M.:HUI] UH®PA-M, 2016. - 592 ¢. - [Jocmyn uz DBC «znanium.comy

1.

71.2. /lononnumensnas numepamypa
Kokun, Anekcannp ['eopruesnu. Cetu [lerpu. Moaenuposanue: moHorpadust / A. I'. KokuH ;
MunuctepcTBO 00pa3oBanus U Hayku Poccuiickoit @eneparnun, PenepaibHOE areHTCTBO MO
oOpa3zoBanuto, Kypranckuii rocynapctBeHHslil yauBepcurer. - Kypran: U3narensctBo Kypran-
CKOT'0 TOCYJapCTBEHHOT0 yHUBepcuTeTa, 2005. - 92c¢.: ni.
Bononuna, Enena BacunbeBna, MoaenupoBanue oructudeckux nporeccos/ E. B. Bonoauna;
MunucrepctBo o6pazoBanust Poccuiickoit ®@enepaunu, Kypranckuii rocyqapcTBEHHbBIH yHU-
BepcuteT. - Kypran: M3narensctBo Kypranckoro rocyaapctBeHHOro ynusepcutera, 2003. -
111c.: nn.
DKOHOMHUKO-MaTeMaTuieckoe mojenupoBanue: [IpakTudeckoe mocoOue mo pernieHuro 3anad /
Opnosa U.B., - 2-e uzn., ucnp. u gom. - M.:Byzosckuit yue6nuk, HUL] UH®PA-M, 2016. — 140
c. - Jlocmyn uz D5C «znanium.comy
[IserioB U.B. Maremarnueckoe MoaenupoBaHue (PU3HMKO-XMMHUYECKHX MPOIIECCOB B 30HE pe-
3aHUA NMpPU MexaHu4deckoil oOpaboTtke. HoBropojackuii rocygapcTBEHHBIM YHUBEPCUTET UMEHU
SpocnaBa Myaporo (HoeI'Y). Benukuit Hosropoa, 2004. 65 c. - Jocmyn uz O5C «znani-
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um.comy

7.3. Ilepuoouueckue uzoanus

1. XKypnan «TexHoI0THS MAIIMHOCTPOCHHUSI

1.

8. YYHEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTBI OBYYAIOIUXCA

Marematuueckoe MOJEIHUPOBAHUE B TEXHUKE: Memoouueckue yKazaHus K 6bINOJHEHUNO
KOHMPObHOU pabomvl 015 cmyoenmos Hanpasienuli noozomosku 15.03.01, 15.03.05 /
M.B./lasvi0osa, aBTOpcKas penakius 2017 r.

9. PECYPCbI CETU UHTEPHET,
HEOBXOJIMUMBIE U1 OCBOEHUA JUCHUITJINHBI

WnTepHer-pecypce Kpartkoe onucanue

http://dspace.kgsu.ru/xmlui/ DnekTponnas oubmuorexa KI'Y.

https://znanium.com DIIEKTPOHHO-OMOIMOTEUHAs CHCTEMA

WIN|F-

http://biblioclub.ru/ OBC «YuuBepcuTeTcKas OHOINOTEKA OHIIAMHY

10. MIPOTPAMMHOE OBECIIEYEHUE

COBPEMEHHBIX UTH®OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Ui

1. OBC «Jlanby.

2. OBC «KOHCYIBTaHT ILITIOCY.
3.
4
5

3BC «Znanium.comy.

. «FapaHT» - CIIpaBOYHO-IIpaBOBasA CUCTEMA.
. HpI/I YTCHUH JICKIUM MOT'YT UCIIOJIB30BATHCA CJ'I&fII[OBBIC IMPC3CHTAllUN.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE 110 PEAJIM3AIIUN

JTACHOUIIIINHBI OCYHIECTBJISIETCSA C TPEBOBAHUSIMHA ®I'OC BO IO JAHHOM

OBPA3OBATEJIbHOM ITIPOTPAMME

HaumenoBanue YcranoBiieHHOe
Onucanue 060py10BaHus
o0opynoBanusi KOJIHY€eCTBO
Ayo. b-239
TTepconanHuii RAMEC STORM Core i3-3220
3.3/5GT/3M/4Gb/1.0Tb 64Mb/ DVD+/-RW / LG 8
KOMIIBIOTEP E2211
MynbTUMe ANITHBIN NEC-NP-50G DLP 1024x768, 2600 1M, 1600:1, 1
MIPOEKTOP D-Sub, RCA, S-Video, ITIY
Hoyr6yk Samsung R25Plus Core 2 Duo 1
2000Mhz/14.1"/2048Mb/160Gb/DVD-RW
Ayo. b-234
MynbTUMe ANITHBIHA Optoma EX785 DLP 1024x768, 5000 nm, 2000:1, 1
MTPOEKTOP VGA (DSub), DVI, HDMI, Ethernet
LENOVO ldeaPad U330p, 13.3, Intel Core i5
Hoyt0yk 42000, 1.6I'T, 8I'6, 256I'6 SSD, Intel HD 1
Graphics 4400
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[MPMJIOXKEHME 1

AHHOTaIMs K pabodeit mporpaMme JTUCIUILUIMHBI
«MareMaTH4YecKoe MOJACJTMPOBAHUE B TEXHUKE)

o0pa30BaTeILHON MPOTPAMMEBI BBICIIIETO 00Pa30BaHUS —
porpamMmsbl OakajiaBpHuara
15.03.05 — «k KOHCTPYKTOPKO-TEXHOJIOTHYECKOe 00ecneyeHue
MANINHOCTPOUTEIbHBIX POU3BOACTB»
HamnpasneHHOCTS:
«TexHOJIOTHA MAITIMHOCTPOEHHUSD)

Tpynoemkocts aucturmivabl: 10 3E (360 akagemMuueckux daca)
Cemectp: 5, 6 (ounast hopma o0yuenus), 7,8 (3aounast popma 00ydeHU)
dopma npoMexxyTodHou artectanuu: JuddepeHnupoBanHblii 3a4eT, JK3aMeH

COI[ep)KaHI/IC JUCITHUITIINHBI

BBeaenue. 3a1auu M1 BO3MOKHOCTH MAaTeMaTHUYECKOro MojieaupoBanus. TpeboBa-
HUs K MAaTEMATUYECKUM MOJENSAM, KAYECTBEHHBIE M KOJIMYECTBEHHBIE XapaKTEPUCTHU-
k1 Mojienu. OOmumii NopsI0K pa3padOTKU MaTeMaTuYecKux Mozeneil. OCHOBHbIE Ma-
TEMaTU4YECKHEe METOAbl MozenupoBaHuda. Kiaccudukanus mareMaTHUYECKUX MO/e-
neil. O0nacTi MpUMEHEHHUs pa3IMYHbIX BUJIOB Mozenel. [IpuMeHeHne onucaTenb-
HBIX MOJENEH Uil MU3y4EHHUS IPOU3BOJICTBEHHOIO IIPOIECCA M €r0 KOMIIOHEHTOB.
DJIEMEHTBHl ONTHUMHU3ALMOHHOTO MOAENUPOBAaHUA. [IpuMEeHEHHE ONTUMHU3ALMOHHBIX
MOJENEeN I YIy4dlIEeHHs [TapaMeTPOB IPOLIECCOB U PALMOHAIBHOTO YIIPABICHHS B
MAIIMHOCTPOEHUU. MeToabl, IpUMeEphl PELICHU OTACIIBHBIX 3a1a4 IPOECKTUPOBAHUS
TEXHOJOTMUECKUX IpoleccoB. Beibop MarepuanoB u BUIOB Harpy3ok. IIpoexTtupo-
BAHME MAaTEMATUYECKON MOJEIIN HArPYKEHUsI MaTEPUAIOB.

[MPUJIOXEHUE 2
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JIMCT
perucTpanun U3MeHeHUH (I0NMOJIHEHUd) B IPOTrpaMMy
yueOHo# qucuunannbl « HopMupoBanue TOUHOCTH ¥ TEXHUYECKHE U3MeEPEHUsD)

N3meHeHus / 10M0JIHEHNS B IPOrpamMmMy
Ha20 /20 y4eOHBbIil roj:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

M3meHeHust yTBEpKIEHbI HA 3aceAaHUM Kaeapbl « _ » 20 r.,
IIporokoit Ne

3aBenyromuii kadenpoit « _» 20 T.
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