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1 OBBbEM JUCHUTIIMHBI

1.1 Ounas ¢popma o0yueHus

Beero: 10 3auéTHEIX eIMHHAIBI TPy J0&MKocTH (360 akaJeMHIECKAX yaca).

" Ha Bcro Cemectp
Bun yue6Hoii paboTbi
AUCHHILUTHHY | 5 6
A
yAMTOPHBIE 3AHATHsI (BCEr0 YACOB), B TOM 120 48 7
qyucie:
Jlexiuu 40 16 24
JlaGopartopHble paboTHL 80 32 48
CamocTonTebHas padoTa (Bcero 4acos), 240 96 144
B TOM 4HCJIe:
Kypcosas pabora & 5 &
[ToaroToBKa K 3a4eTy, 9K3aMeHy 45 18 27
Jlpyrie BHJIbl CAMOCTOSTENBHOH PabOTEL 195 78 117
Bua npomMeKyTo4HOI aTTecTalnn Jud. -
3a4€eT
O6mas TpYA0EMKOCTH THCUMILIHHBI B TPYA0EMKOCTE 160 144 216
1o ceMecTpaM, B gacax
1.1 3aounas gopma odyueHns
Beero: 10 3auéTHBIX ¢UHHIB! TPYL0EMKOCTH (360 aKaneMuyecKkux qaca).
Bup yqeﬁnbi‘i paboTnl Haato Congirp
AUMCHHUILIMAY | 7 8
AyAMTOpHBIE 3aHATHS (BCEro YyacoB), B TOM 4 A l
qyHce:
Jlexuuu 2 4 -
JlaGoparopHble paboThI - - -
CamocTosTebHast padoTa (Bcero 4acos), 356 140 116
B TOM YHCJIE:
KonTtpospHas pabora - - -
[ToaroToBka K 3a4eTy, 9K3aMEHy 45 18 27
Jlpyrue BHIbI CAMOCTOSTE/IbHOM paboThI 31 122 189
Bua npoMesKyTOYHO#H aTTeCTaluH 3aver | DK3aMeH
OO6mas TPYAOEMKOCTE THCIHILIHHBI H TPYA0EMKOCTE 360 144 116 J
o ceMecTpam, B Jacax




2 MECTO JUCIUIIJIMHBI
B CTPYKTYPE OBPA30OBATEJILHOM ITPOT'PAMMBI

Jucuunmuaa «MareMaTHyeckoe MOJEIHPOBAHHE B TEXHMKE» s HampapieHus 15.03.05
«KOHCTPYKTOPCKO-TEXHONOrHYecKoe 0GecTieYeHHe MAIIHHOCTPOUTENLHBIX TIPOH3BOJICTBY OTHO-
CHTCs K 9acTi (pOpMHpPYEMOif yJaCTHHKaM# 06pa3oBaTelbHBIX OTHOMEHHH, IMCIMILIMHA 110 BBIGO-
py, biok 1.

PesynbraTel u3ydeHHs MUCHMIUIMHBI HeOGXOMMMBI 1ist GOpMUpPOBAHHS NPOPECCHOHATEHOTO
Kpyrosopa B 0071aCTH MaTeMaTHYECKOT0 MOJIEIMPOBAHMS B TEXHHUKE.

OcBoeHue cTyaeHTaMH AMCIMILTHEBI «MaTeMaTH4ecKoe MOIETHPOBAHHAE B TEXHHKE» ONHpPa-
€TCA Ha 3HAHMS, YMCHHUS, HaBBIKH M KOMIIETCHUUH, IPHOOPETERHEIE B pe3y/ibTaTe OCBOEHHS Mpeji-
LIECTBYIOIUX JUCITUILTHH:

— MHXeHepHO-KOMITBIOTEPHEIE TEXHOJIOI UM,

— JleTanu MalllMH ¥ OCHOBBI KOHCTPYHPOBAHHST;

— OCHOBBI TEXHOJIOTHH MALlIHHOCTPOEHHS,

3HaHHA, YMEHHS H HABBIKH, TOJY4YEHHbIE IPH OCBOEHHWH mucummuEbl «HopMupoBanHe
TOYHOCTH M TEXHHYECKHE H3MEPEHHSA», SABIAIOTCA HEOOXOJUMBIMU JUIS OCBOEHHS MOCIEIYIOMHX
JUCIIHILIHH:

— Texnonorus MamuHOCTpOEHHUS;

— CrcTeMBI aBTOMATH3MPOBAHHOTO IIPOEKTHPOBAHHUS TEXHOJOTHYECKHX NIPOIIECCOB;

— IIporpaMMHpoBaHHe aBTOMaTH3HPOBAHHOTO 06OPYIOBAHHUS;

— IIpoekTHpOBaHHE MAITHHOCTPOHTENBHBIX IPOH3BOJICTR;

— ABTOMaTH3alK1A IPOU3BOJICTBEHHBIX MPOLIECCOB B MAIIHHOCTPOCHHUH
— ABTOMATH3allKs IPOU3BOJICTBEHHBIX MIPOLECCOB B MAITMHOCTPOCHHUH;
- Kypcosoe u qunioMHoe npoekTHpoBaHHE,

3 INTAHUPYEMBIE PE3YJIbTATHI OBYYEHUS

Lensto uCUMIMAbL ABIAETCS 00yueHHe METOAaM | IPHHIMIAM MOCTPOSHHS H HCHONB30-
BaHM MaTEMaTHYECKHX MOJIEJICH B MAIMHOCTPOUTENBHBIX TPOU3BOACTBEHHEIX IIPOLIECCAX.
3amagyaMH IHCUHIUIHHEL SBISIOTCS H3yYeHHE OCHOBHBIX MATEMATHYECKUX METOJIOB JUI TIOCTPO-
CHHS MOJIC/ICH Pa3/IMYHOr0 Ha3HAYEHHS M YPOBHS CIOXHOCTH, H3yYEHHE BO3MOXHOCTEH CHCTEMEI
KoMIIbIoTepHO#i anrebpsl Mathcad, cnenmanbHoro nmporpaMmmuoro obecredyeHus is aBTOMATH3a-
IIMH IIpoLiecca MOJIETHPOBAHHSL.

Komnerenuun, ¢popmupyemsie B pesyabTaTe 0CBOCHHSA JHCHHILTHABI (HANPABJIEHHOCTD
«TexHoI0rHsl MAIINHOCTPOEHHS)

CriocoGen HMCIOJIB30BAaTh CHCTEMEI aBTOMATH3AIlHH MPOEKTHPOBAHHS M TEXHOJIOTHYE-
ITAK-3  ckoi MOArOTOBKH IIPOM3BOJICTBA, A TAKXKE OCYIIECTBISTH MX HACTPOHKY HX IOJACHCTEM
JUlsl pelIeHHs MPo(ecCHOHANIBHAIX 3a/1aY.

B pesynbrate n3yueHHs QUCIMILIHHE] 00y4aeMBli JOMDKEH:

3HaTh: ;
OGpa3oBaTeIbHBIN pe3yabTaT Nupexe KoMIeTeHun

CoBpemeHHEIE (DHU3MKO-MaTeMaTHYECKHE METOZEI, NpH-

MCEHAEMbIE B WH)XCHEPHOH M HCCIENOBaTENLCKOM MpaK- ITK-3

THKE.

Merozel mocTpoenus Mozeneil u HIEHTH(HKAIMH HC-

CICAYEMBIX IIPOLIECCOB, SIBJICHHH M OOBEKTOB, MaTeMa- TIIK-3

THYECKHEC H HMHTAllMOHHBIE MOJIEIIH.

AcnexTsl ucroie30BaHusA DBM.

IK-3




MeTo1b1 KOMIIBIOTEPHOTO MOJETHPOBAHHS MALIHHO-
CTPOHUTENBHBIX IPOU3BOJICTB.

IJIK-3

YMers:

O6pa3oBaTeILHBIN pe3yabTaT

Mupexe kommereHuu

IIpumensTs pHU3NKO-MaTEMAaTHYECKHE METOIBI IPH MO-
AETUPOBAHUHM 3a/1a4 B 00JIaCTH MALTHHOCTPOMUTENBHBIX

MPOU3BOJICTB H UX KOHCTPYKTOPCKO-TEXHOJIOMMYECKOTO
obecneveHusl.

ITJIK-3

HpI/IMeHHTB METOJbI KOMIIBFOTEPHOI'O MOIEITHPOBAHHS
MallTHHOCTPOHUTEIBHBIX IIPOH3BOJICTB, MATEMATHYECKHE
H UMHTAIlHOHHBIC MOJIEITH.

I1JK-3

[IpuMeHATE mporpaMMHBIe POAYKTHI s DBM,
CAIIP, A3BIKHM MPOrpaMMHPOBAHHSL IIPH PEIIEHUH HH-
JKEHEPHBIX H HAYYHBIX 3a/1ad.

[TJIK-3

IIpuMeHsTL METOIbI KOMITBIOTEPHOTO MOJIETHPOBAHHS
MalIHHOCTPOUTENIBHBIX IPOU3BOJICTB.

TJIK-3

v

Baapers

O6pasoBaTe/bHbII pe3yJbTAT

HNuaexc koMmnereHimu

HaBpikamu nocTpoenns Moziesnel i peleHus KOHKpeT-
HBIX 3a/1a4 B 00JIaCTH MALIMHOCTPOUTEILHBIX TPOH3-

CTPOHUTEIbHBIX IPOU3BOJICTB.

ITIK-3
BOJICTB H HX KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO 00ec-
TEe4YEHHS.
HappikamMH HCIIO/IB30BaHUS TIPH PELIEHHHU TTOCTABNICH-
HBIX 3a/1a4 MPOrpaMMHBIX TPOAYKTOB st DBM, IMAK-3
CAIIP, 23BIKOB IIPOrpaMMHPOBAHHS.
HaBbikamMu KOMIIBIOTEPHOTO MOIETHPOBAHHUS MAIIHHO- [IK-3

Komnerenunu, popmupyemsie B pesy/ibTaTe 0CBOCHHS AMCHHMILIMABI (HANpaBaeHHocTh «Tex-
HOJIOTHs1 H ABTOMATH3ALHS MPOU3BO/ACTBA He()TEra30npoOMBICIOBOro 060py10BaAHMS»)

Crocoben paspabaThIBaTh KOHCTPYKIMIO H3/IENHEL, CPEICTB TEXHOJIOTHYECKOTO OCHA-
IIKAA-1  weHwus, CpeaICTB aBTOMATH3ALMKM M MEXaHW3AIMH IIPOM3BOJICTBA, 4 TAKKE MX AJie-

MEHTBI, IPUMEHSIS CPE/ICTBA ABTOMATH3ALMH IPOEKTHPOBAHMS.

Crocoben pa3pabaThIBaTh IIPOrpeCcCHBHBIE TEXHOJOTHYECKHE [POLECCH! H3TOTOBIIC-
[IK[-2  Hua peraneil B MAITHHOCTPOEHHUH, IPUMEHSS CPEICTBA ABTOMATH3AIHH IPOEKTHPOBA-

HH.

B pesynbraTe H3y4eHUS AUCLUILTHHBI 00ydaeMBIil JOJDKEH:

3HaTh:

O6pa3oBaTeIbHBII pe3yJibTaT

HNupexc komnereHuuu

CoBpemeHHBIE (H3MKO-MAaTEMaTHIECKHE METO/BI, TPH-

CTPOHTENIbHBIX IIPOU3BO/ICTB.

MEHSIEMBbIE B HH)XCHCPHOH M HCCJIEZIOBATENLCKON Mpak- TIKI-1; TTIKJT-2
THKE.

Meroas! noctpoenus Moneneit M uaeHTH(GUKALMH HC-

CIIElyEMBIX IIPOLIECCOB, SBJIEHHH H 00BEKTOB, MaTeMa- [TKJI-1; TTKJI-2
THYECKHE ¥ HMHUTAIIMOHHBIE MOJIEITH.

AcnekThl HCIoNIb30BaHus DBM. [KJI-1; TTK]I-2
MeTo/1bl KOMIBIOTEPHOTO MOJETHPOBAHKS MALIHHO- MKJI-1; TIK]-2




YMmerh:

Obpa3zoBaTenbHbIii pe3yJjbLbTaT

Hupexe KoMnereHuHH

[IpEMEHATD (PHU3HKO-MATEMaTHYECKUE METOBI TIPH MO-
ACIIMpOBaHUM 3a1a4 B obnactu MaIIHHOCTPOUTEIBEHBIX

NPOU3BOJICTB M KX KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
obecrieueHus.

K J1-1; TIKJ[-2

[IpuMeHATE METO/IBI KOMIILIOTEPHOTO MOIEIMPOBAHHS
MalIMHOCTPOHTENBHBIX IPOU3BOJICTB, MATEMATHIECKHE
H HMHTAlHOHHEBIE MOJEIIH. *

ITKA-1; TIKJI-2

IIpumensTs nporpaMMHbIe MPOYKTHI it DBM,
CAIIP, #3pIKH IPOrpaMMHPOBAHHS MTPH PEIEHHH HH-
JKEHEPHBIX U HAyYHBIX 3a/1a4.

[TKA-1; TIKII-2

HPPIMEHSITI; METOAbI KOMIIBIOTEPHOI'O MOJC/IMPOBAHUA
MAITHHOCTPOHUTENBHEBIX ITPOU3BOICTB.

TTKI-1; TTKJT-2

Bnaners

O6pa3zoBaTe/IbHbII pe3yJbTaT

Hupexe kommereHuu

Haprixamu IIOCTPOCHHUA MoJeJiei u PEIEHHA KOHKPET=-
HBIX 3a1a4 B 00/1aCcTH MAalIHHOCTPOUTECIIBHBIX MTPOU3-

CTPOUTENBHBIX IIPOU3BOACTB.

[TKIO-1; TIKA-2
BOJICTB H X KOHCTPYKTOPCKO-TEXHOJIOTHYECKOro odec-
TEYEHHS.
HaBplkaMu HCTIOB30BAHUS MIPH PEIICHHH MTOCTaBIIEH-
HBIX 3a/1a4 IPOrPaMMHEIX IPOIYKTOB ast DBM, ITKA-1; TIKI-2
CAIIP, s3bIKOB ITpOrpaMMHPOBaHHUS.
HaBplxaMi KOMIIBIOTEPHOTO MOZIETHPOBAHHS MAIIHHO- MKJI-1; TIKJT-2




4 CONEPKAHHUE JUCITATLIAHBI

4.1 YyeOHO-TEMAaTHYECKHH IJIaH

Ounas popma obyuenus

KonmvecTBo yacoB o BuaMm
ludp .
Py6Gex paszena HaumenoBanue yueOHBIX 3aHATHI
’ paszena, TeMbl Jla6oparop-
TEMBI Jlexuuu
Hble paGoThl
S cemecTp
1 Beenenue. 3amaun 1 BOSMOKHOCTH MaTe- 2 %
MaTH4YECKOT0 MOJIETHPOBAHMSL.
TpeboBaHus K MaTEMaTHYECKHUM MOJIENISAM,
2 Ka4eCTBCHHBIE ¥ KOJIHYECTBEHHEIE XapaKTe- 4 -
PHUCTHKH MOJIEJTH.
O6uuii nopsinok pazpabOTKH MaTeMaTHye-
3 ckux Mozeneif. OCHOBHBIE MaTeMaTHYECKHE 6 18
1 METOJIbI MOJIETHPOBAHHUSL.
Py6exusrit konTpons Nel (KontponsHoe 1
TECTUPOBAHUE)
Krnaccuduxanus MaTeMaTHYeCKHUX MOJie-
- nei. O61acTH NpUMEHEHHS Pa3IUYHBIX BH- + 12
OB MOZENe.
Py6exusrit korTpons Ne2(KoHTponsHoe 1
TECTUPOBAHUE)
16 32
6 cemecTp
[IpuMeHEHHE OMHcaTENBHBIX MOAENEH UIs
5 H3y4YEeHHUS IPOH3BOJICTBEHHOTO TpoIiecca u 8 -
€ro KOMIIOHEHTOB.
DJeMEeHTH! ONITHMH3AIHOHHOTO MOJIETTHPO-
BaHus. [IppMeHeHHe ONTHMH3AIMOHHBIX
6 MoJene Ul yaydIleH|s 1apaMeTpoB Mpo- 8 -
LIECCOB U PallMOHATBHOIO YIpaBIeHHS B
MAaIIHHOCTPOEHHH.
o Py6exusiit xontpons Nel (KontponbHoe 1
TECTHPOBAHHE)
Meronbl, TMpHMEpHl peIIeHHs OTIENBHBIX
7 3a/1a4 NPOEKTHPOBAHHA TEXHOJOTHYECKHX 4 24
IIPOLIECCOB.
Meronpl, NpHMEpHl pEIIEHHS OTAENBHBIX
8 3a/a4 MaTeMaTHYeCKOro MOJAETHPOBAHUS 4 22
MaTepHAaJIOB.
Py6exubiii xoHTposis Ne2 (KonTponbHoe 1
TECTHPOBAHHE)
Hroro: 24 48
3aounas gopma oOyuenus
KonmmuecTBo yaco no Bugam
lugp "
PyGex eitee HawnMmeHoBanue yueOHBIX 3aHATHI
: paszena, TeMbl Jlabopatop-
TEMBI Jlexiiu
Hble paboThI




Beenenne. 3agauun ¥ BOZMOKHOCTH MaTeMa-
THYECKOI'O MOJETHPOBAHHS.

TpeGosanus k MaTeMaTHUECKHM MOJEISIM,
KaueCTBEHHBIC U KOJIMYECTBEHHBIE XapaKTe-
pucTuky Mofenn. OGuuii mopsaok paspa- 4
GOTKHM MaTeMaTH4eCKHX Moielelt.
Knaccuguxauns maremaTnueckux mMoje-
nelt. OGmacTy NPUMEHEHHA PA3IIYHEIX BH-
JIOB MOJieneii.

W J  Hroro: 4

3
¥

L4

4.2 Copepsxanue JeKnuii

Indp
pa3zmena,
TEMBI

HaumeHoBauue
pasznena, TemMbl

HaumeHoBanue u CoACpKaHHE IEKLIHH

Tpyno-
EM-
KOCTB,
Y4ackl

5 cemecTp

Beenenue. 3amaum wu
BO3MOJKHOCTH Marema-
THYECKOTO0  MOJIENHPO-
BaHUSI.

MonenupoBaHue kKak OCHOBHOMN MeTO1 no3HaHus. [ lo-
HATHS MOJEJIMPOBAHUA, MOJEIH, OOBEKT MOAEIUPO-
BaHusl. KimoueBkle 3a1a4u MOJETUPOBAHUS: HCCIIEI0-
BaHHEe O00BEKTa, NMPOrHO3UPOBaHME. Marepuansuoe
(mpenMeTHOE) W MieabHOE MoenuposaHue. [Ipu-
MEPHI MPEAMETHOIO MOJICIMPOBAHUS B HHIKEHEPHOMH

JlesaTenbHOCTH. MaremaTtnyeckoe MOJCIIMPOBAHUE —

OCHOBHOHM METO/] M3YUEHHS CIIOXKHBIX IIPOLECCOB H AB-
nenuit. HepasphIBHOCTB IIponieccoB nmocTpoeHns u ue-
IONB30BAHUS MosienH. MaTeMaTHUeCKHii anmapar u
BBIUHCIIMTEIbHAS TEXHHKA — 3()(EKTHBHBIE HHCTPY-
MEHTHI MHXEHepa-uccenoparens. Pojib M 3HaUYeHUe
MOJIENIMPOBAHHS B PA3BUTHU TEXHOTOTHYECKOH HayKH
U MallMHOCTPOHTEIILHOIO IIPOM3BOJICTBA.

Tpebopanus kK MaTeMa-
THYECKUM MOJIEIISM,
Ka4eCTBEHHbIE U KOJIH-
YeCTBEHHEBIE XapakTe-
PHCTUKH MO/IEJIH.

YHuBEpCaNbHOCTE MaTeMaTHYECKOW MOJenH —
MOJTHOTA OTOOpakeHUs B Hell cBOUCTH oObekTa. Tou-
HOCTh MOJIEJIM — CTENEHb COOTBETCTBUS MEXTY MOJIE-
JMPYEMBIMH ¥ HCTHHHBIMH 3HAYEHHSMH N1apaMeTPOB
obbekTa. OTHOCHTEIIRHAS TIOTPEITHOCTL MOJIGTH T10
KOHKPETHOMY  TapaMeTpy. MHOroKoMmoHeHTHAs
CTPYKTYDPa MOTPEIIHOCTH ¢ yUeTOM psizia (Mo Beex)
nmapaMeTpoB. AJIEKBaTHOCTH MOJENH — CIIOCOBHOCTE
OTpaxkaTh CBOMCTBA 00BEKTA C 3a/AHHONW TOUHOCTHIO,
TTepemeHHBIH XapakTep TOMHOCTH MOJIENH: TOHSTHE
06 obrmacTu anexBaTHOCTH, YYBCTBUTENLHOCTE MO-
Jienu. JJOCTOBEPHOCTS PE3yNbTAaTOR MOIETUPOBAHMS.
OKOHOMHYHOCTR MOJIEIH — 3aTPaTk HA €e pealiu3a-
nuto. [Tokazarenn sKOHOMHYHOCTH — 3aTPATHI BHIYHC-
JIHTENIBHBIX PECYPCOB (MAIIMHHOE BpeMsi, HOTpebHbIe
00BemMpl mamMsaTH DBM, YHCII0 BEITOTHAEMBIX BEIUHC-
JMTENBHBIX Olepaiiuii). Y COBEpIIEHCTBOBAHUE MO-

JeTHU, IIOBRIMICHUE €8¢ KAYECTBEHHBIX U KOJIHYECTREH- |

HBIX 11apaMeTPOB U YCJIOKHEHUe Mojenu. 1lpoTtuso-
PeYMBEIH XapakTep OCHOBHBIX TpeOOBAHHH K MaTeMa-
THYECKOH MOJIEJIH.

8



OO6mwuii nopsAnoK pas-
paboTku MaTeMaTHue-
ckux Mozneneit. OcHOB-
Hble MaTEMaTHYECKHE
METO/IbI MOJIETHPOBa-
HHSL.

[TocTpoenne MareMaTHYECKOH MOJIENH — TBOPYECKHH
nporecc, TpeOyOmMi KoOMIUIeKca 3HaHHH W3 mpej-
METHOH 00J1acTH, 3HAHHSI MAaTeMaTHYECKUX METOJIOB,
YMEHHSI HCIIOJIb30BaTh BBIYMCIHMTENBHBIE CBOHCTBA.
OCHOBHEIE 3Tallbl MOCTPOEHHUSI MoseNH: BEIOOp 005-
€KTa MOZAETHPOBAHUSA M M3ydYaeMble CBOHCTBA, Iepe-
YeHb 3aJay MOJIETHpPOBaHUsA; AHalIH3 CBOHCTB 00B-
eKTa Ha OCHOBe 0030pa MH(OpMAIHMH, IKCIEepHMEH-
TAJILHBIX JaHHBIX, IPOM3BOJACTBEHHOIO U HH)KEHEp-
Horo omnbiTa. [locTpoeHHe TIHIOTE3bl, OTpaXKaroLEH
B3&HMOCBS3H 00BeRTa MOJACITMPOBAHUS M €r0 CBOMCTB;
Pa3paboTka CTPYKTYphl MaTeMaTH4YeCKOH MOJEIH.
DopMHpOBaHHE COCTABA HCIIONIB3YEMBIX MaTeMaTHye-
CKHX COOTHOIICHHi. BplgBIeHHE IOMHMHHPYIOLIHMX
(GaKTOpOB, SBHBIX M HESABHBIX 3aBHCHMOCTEH MEXIY
cBoiicTBamu 00BekTa; PazpaboTka anropurma, Io3Bo-
JISFOIIETO YIOPAAOYHTh HCIONb30BAHUE UMEIOLINXCH
MaTeMaTHYeCKHX COoTHoIeHHuH. dopmanusaims Mo-
Jienu, ee nepesoa Ha DBM; Anpo6auus monenu. Pac-
YeT YUCJIEHHBIX 3HAUYEHHH MMapaMeTpoB CBOHCTB 00b-
€KTa, OIIEHKA TOYHOCTH M aJIeKBaTHOCTH Mojienu; Mc-
cienoBaHie 00BEKTa MOJEIHPOBAHUS H €ro CBOMCTB
C MOMOIIBI0 MaTeMaTH4eckoil mojenu. O630p mate-
MaTHYECKHX METOJIOB, HCIIOJIb3YEMBIX TIPH MO/IEJIMPO-
BaHWH [IPOLIECCOB B MAIIUHOCTPOEHHH, HX BO3MOMKHO-
CTH ¥ 00/1aCTH NPUMEHEHHUA. DIIEMEHTBI MaTeMaTHYe-
CKHMX METOJIOB: JIMHEHHOE MpOorpaMMHpPOBaHHE; TEO-
pust rpa)oB; METO/IBI NOMCKA IKCTPEMYMa; TEOPHS KO-
HEYHBIX 2JIEMEHTOB; TEOPHSI MHOXKECTB; TEOPHs Mac-
COBOro 00CTy)XHBaHHUS; TEOPUs PaCIUCAHHUM; TEOPHs
NPUHATHS PEIIEHHH; CTATUCTHYECKHE METOIBI M PO~
yee.

Knaccugukanus mate-
MATHYECKHX MOJIENEH.
OG6nacTu npuMeHeHus
pas3IMYHBIX BHIOB MO-
Jienei.

[pu3Haku KmaccHpUKALUM M BHJBI MaTeMaTH4e-
CKUX MojIesieii: criocol momyueHus; Xxapakrep otobpa-
JKEHHSI CBOMCTB 00BEKTa; IPHHAJICHKHOCTh K Hepap-
XMYECKOMY YPOBHIO M3y4aeMOro OOBEKTa; CTENEHb
JIeTANM3AIlMH; CJIOMKHOCTD pelaeMbIxX 3anad. Ocoben-
HOCTH TIOCTPOEHHsI MoOeNieil, UX HCIOJIb30BaHus,
YPOBHS UX CJIOKHOCTH, IIOCTAHOBKH 3a/1a4M MOJICIIH-
pOBaHMs, PEICTABICHH MOJEIH M PE3YJILTATOB MO-
JeJIMPOBaHMsl, IPUMEHSAEMBIH MaTeMaTHYeCKHii anrma-
par u IporpaMMHbIE CBOHCTBA /ISl PA3/IMYHBIX BHIOB
MOJIEJICH.

6 cemecTp

[IpumeHeHHe  ommca-
TEJILHBIX MOJENIeH I
H3yueHus  IPOH3BOJ-
CTBEHHOIO Iporecca H
€ro KOMIIOHEHTOB.

HasxayeHne OmucaTeNbHBIX MoOJeNeH H YpOBEHb
CJIOXKHOCTH pelaeMbIX 3ajnad. MareMaTHUYeCKHi ar-
Tapar OIMcaTeNbHBIX Mozeseil — MeTosibl uddepeH-
[IHAJILHOTO MCYHC/ICHHS, CTAaTHCTHYECKHE METOJBI.
MoieIMpoBaHre CHJIOBOIO B3aUMOJEHCTBUS B 30HE
06paboTKH Ha OCHOBE IMIHMPHYECKHX 3aBHCHMOCTEH
U Ha ocHoBe Gasanca pabot. Moaens GpopMUpoBaHHs
TOYHOCTH HA TEXHOJIOTHYECKOM IEPEXOIE, B Pe3yJib-
TaTe ONEpaIMy U B IPOLIECCE Peau3allii MapiipyTa.
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MopzenupoBanne TPy I0EMKOCTH H IIPOU3BOIHTETHHO-
CTH B NPOCTHIX 00pabarkiBalomuX cucremax. Pacuer
YaCTHBIX M OOIIMX NoKasaresiell POU3BOICTBEHHOTO
Iponecca Ha OCHOBE JIETEPMHUHHPOBAHHBIX MaTeMa-
THYECKHX COOTHOLIeHHH. [IpuMenenme omucarens-
HBIX, QaHAIMTHYSCKUX MOJIeNell B X0/1e IIPOeKTHPOBA-
HHS U HCTIOJIHCHHUS TEXHOJIOTHYECKHX MPOIIECCOB.

DneMeHTH ONTHMH3a-
LIHOHHOTO MOJIETHPO-
BaHus. [Ipumenenne
ONTHMH3AIIHOHHBIX MO-

O6mas mocraHoBKa 3a1auu ONTUMH3AIMH. OnTH-
MH3aLHOHHBIH XapakTep pa3BUTHS MAIIHHOCTPOH-
TEJIbHOT0 MPOM3BOJICTBA, INT0OANBHBIE U YaCTHBIE 3a-
Jau onTiME3auy. CrienuguKa MoucKa Hauy qIero
PellIeHHs], KPHTEPHi ONTHMH3ALMK, KOMILIEKC Orpa-
HUYeHHH u nenepas QyHkuus. MaremaTuyeckue Mme-
TOJIBI M TPOrPaMMHBIE CPEICTBA, IPUMEHSIEMBIE JIIs
ONTHMH3ALMOHHOTO MOJAeNHpoBaHus. [Ipumepsl Mo-

6 | meneit st ynyqimeHus 8
JeJIHPOBaHKA MPOLECCOB C IPHMEHEHHEM ONTHMH3a-
IapamMeTpoB IIPOIECCOB
LIMH: 33/1a4a BEIOOpa 00BEKTOB IIPOM3BOICTBA IIPH 3a-
U palMOHATBHOTO
JAaHHBIX CBIPBEBBIX pecypcax; ONTHMH3AIMS PACKpOs
yIpaBJICHHS B MallIK- f - -
L MaTepHalIoB; “BEIKpaWBaHUE” JETaTH U3 KOHKPETHOM
= ’ 3arOTOBKH; ONTHMHU3aIMsA PEXXUMOB 00paboTKH; oI-
THMH3ALHOHHBIA I10X0/ K Pa3BUTHIO (YKPYIHEHHIO)
[IPOM3BOJICTBA; U ITpodee. MHOTrOKpHUTEpHAIBLHEIE 3a-
Ja4y ONTUMH3ALMH U IIYTH UX PELICHHS.
MeTobl, npUMeEpEI pe- ITpoektupoBanne (BHIOOp) 3aroTOBOK, MapuipyTa
IICHHUA OTACNBHBIX 3a- | oO6paboTku, onepanuii. Beibop crankos, npucnoco6-

7 | a4 NpoeKTHPOBaHHS JIEHWH, PEXYIUX H MEPHTEIbHBIX HHCTPYMEHTOB. 4
TEXHOJIOTHYECKHX Ifpo- | PacyeT mpuiyckoB pe:xHMOB pe3aHHs, HOPMHPOBa-
IIECCOB. HHeE.

Merto/1b1, NpHUMeEpHI pe-
s i Bribop maTepuanoB u BUIOB Harpysok. [IpoexTu-
IIEHHUS OT/AEIbHBIX 3a- o
POBaHHME MATEMAaTHYECKOH MOJIENH HAarpy)XeHHs Ma-
8 | may maremaTuyeckoro 4
TepuanoB. Pacyer onTHManbHBIX HArpy3ok. BeiGop
MO/ICJIHPOBAHUS MaTe- -
KOHCTPYKIIHH.
pHAJIOB.
Hroro: 40
4.3 JlabopaTopusbie paGoThI
Ounas ¢gopma o6yuenus
Tpyao-
ugp i
M £ CM-
paszena, HaumenoBanne HaumenoBanue 1 coaepaanne 1abopaTopHoOi paGoThl
paszzena, TeMbl KOCTb,
TEMBbI 2
Yachbl
& 5 cemecTp
OO6mmii mopsfoK pas3pa- | TUIIbI TPOM3BOJICTBA B MAIIHHOCTPOEHHH 4
OOTKH MaTeMaTHYECKHX
mozenei. OCHOBHBIE Omnpezenenne IPUITYCKOB PacYeTHO-aHATHTHYECKHM 14
MaTeMaTH4YeCKue Me- METOIOM

P1 | TOABI MOJIEIIHPOBAHHUS.

Py6esxnpiii kouTpoas Nel (KOHTpOIbHOE TECTHPOBAHHE) 1
Knaccupukanus mate-
MaTHYeCcKHX Mojeliel. | Pacuer peXxHMOB pe3aHHs 12

O6nacTi NpUMEHEHUS
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Pas3JIM4YHBIX BUIOB MO-
Jenei.
PyGexubiit konTpons Ne2 (KoHTponsHOe TecTHpoBaHHe) 1
Hroro: a2
6 cemecTp
Py6exublii kontpons Nel (KorTpossHoe TecTHpoBanue) 1

OCHOBBI TEXHOJIOI'HH CO30aHus II0JIb30BATEIIBCKUX

Meronpl, npuMepsI pe- e : A
i) oirmI: HLHEEX 3121 npunoxkenni Visual Basic for Application (VBA). e
I8 IPOEKTHPOBAHHS Koppensiumonnsrii ananus.
Péfpeccuonnsrii aanus.
TEXHOJIOTHYECKUX IPO- p fi Ay 6

MHoropakTopHEIi 1 IONTHHOMHATBHEIH PErpecCHOH-
HBIE aHAJIH3BI.

Maremaruyeckoe obecrieyenne 9KCIepUMEHTA. 6
OCHOBBI TEXHOJNOTHH CO31aHUs 06PA3IIOB ISl DKCIIe-

LIECCOB.

12
P2 PHMEHTA M BBIOOpA HArPY30K.
Mertozp1, mpumepsi pe- | BBIOOp Matepuana.
IIEHHS OTAENbHbIX 3a- | [ IPOCKTHPOBAHHE KOHCTPYKIMIT U 3aaHHBIX
Jla4 MaTemMatuyeckoro | Harpysok. 6
MOJICIUPOBAHHUS MaTe- | PACYCT ONTUMATBHBIX HArPY30K ISl 3aJaHHBIX KOH-
pHANOoB. CTPYKIHH.
Maremarnyeckoe obecrievuenue SKCIepUMEHTA. -4
Pybexusrii konTpoas Ne2 (KonTposbsHOe TecTHpoBanue) 1
Hroro: 48

5. METOIUYECKHE YKA3AHUSI
AJIA OBYYAIOIIUXCS IO OCBOEHUIO JUCITUITIMHBI

Hucuunvaa «MarteMaTiHyeckoe MOJENMPOBAHHME B TEXHHKE» SIBISETCS YACTHIO I[MKJA
I[IPEIMETOB MOCBANIECHHBIX MATEMATHIECKOMY MO/IEIMPOBAHHUIO CHCTEM, OOBEKTOB M IIPOLIECCOB.

JIns ycnemHoro ocBOEHHs Kypea IpelycMOTpeHbl NeKIHOHHBIE 3aHATHS 110 KIIOYeBEIM TeMaM
npeamMeTHoi obnacta. HanGonbumit addpext oT npoBeieHus TEKIIMOHHBIX 3aHATHI MOYKHO OKUIATH
JIMLIb IIPA TTOATOTOBIEHHOCTH CTY/AEHTOB, T.€. IIPH YCBOCHHH UMH COOTBETCTBYIOLIErO TEOpETHYC-
cKoro Matepuana. [losromy obyuaromuecs HakaHyHe JOJDKHEI OBITH IPOMH(OPMHPOBAHEI O JIaTe U
TEME CIICAYIOLIErO JICKIIHOHHOIO 3aHATHA C yKa3aHHEM Da3/iesioB JICKIIHOHHOTO Kypca, KOTOpHIE
HeO0OXOIMMO H3yYHTh IIPH CAMOCTOSATEIBHOM MOJTOTOBKE.

AKTHBAIHs MBICTTHTEIBHOM JAEATEIBHOCTH 00y YarOIMXCs Ha TEKIMOHHBIX 3aHATHAX o6ecrieynBa-
eTCs IPUMEHEHHEM TEXHOJIOTHii 1pobIIeMHOM MOCTAHOBKH 3a/1a4, «MO3TOBOT0Y» IITYPMa, KOJIJIEKTHB-
HOH paboTHI ¢ BO3MOKHOCTBIO 00CYKIAECHHS U IIPH IOMOIIM [TPEo/IaBaTes.

JlabopaTopHbIi IPaKTHKYM IMPOBOJHMTCS B KOMIILIOTEPHOM Kiacce Kadeapsl, PEeUMyLIECTBEHHO
B (hopMe HHTEPAaKTHBHOM HHANBHAYAIBHON paboThl 06ydaemoro ¢ IBM ¢ BbINOIHEHHEM KaK MOIa-
TOBOHM HHCTPYKIHH 110 paboTe B Hel M aHAIM30M MOJTy4aeMBIX Pe3yJIbTATOB, TAK U MHIMBHIYATLHBIX
3a/aHui 6e3 3aBeIOMO U3BECTHOIO paHee permeHus. [1oAroToBka K 1abopaTopHbiM paboTaM BBITION-
HAETCA 00YJalONMMCs CaMOCTOATENEHO MOCPEICTBOM H3yUeHHsl CBS3aHHOTO ¢ TeMaTHKOH Tabopa-
TOPHBIX pabOT TEOPETHYECKOTO MaTepHaiIa JIEKIIHOHHOTO Kypca.

CamocrosrensHas paboTa ¢TyIeHTa, Hapsy ¢ ayJUTOPHBIMHU 3aHATHSIMH B IPYIIIE BBIMOIHIETCS
(1IpH HenocpeACTBEHHOM/ONOCPEIOBAHHOM KOHTpOJIE NPerogaBaTelis) Mo yueOHUKaM U yaeOHbIM
10cOOMsIM, OPHIHHAIBLHOM COBpeMEHHOH uTepaType no npodumo. CamocrosrensHas pabora cTy-
JIeHTa [oipa3yMeBaeT MOATOTOBKY K pyOeXKHBIM M TEKyLIEMY KOHTPOJIAM Ul O4HO# (opMbI 00y ve-
HHA; OATOTOBKY K JaOOpaTopHBIM paboTaM, caMOCTOSTENBHOE H3YUeHHE Pa3/eNioB AUCIHIIIHHEI
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TIOIrOTOBKA K SK3aMeHy, MU depenmposannomy 3adery (ounas popma oGyueHus), 3a4ery (3a04-
Hasi popma o0yueHus).

MTorosas u mpomesxyTo4Has arTecTaius paboTHl CTYCHTOB OUHOM M 3204HOI (hopm obyueHus
10 THCLHIUIHHE NPOM3BOIUTBCS 110 OALTLHO-PEHTHHIOBON CHCTeME KORTPOIIS M OLEHKH aKajieMi-
4EeCKOH akTHBHOCTH. IToaToMy s BeeX 06ydaromuXcsi HACTOATENBHO PEKOMEH/TYeTCs TIATEbHO
popadaThIBATH MaTepHal Y4eGHBIX Pa3/e/IoB TUCIMIUTMHDI B PAMKAX CAMOCTOSTENLHOI paboThI.



Pexomenxyemblii pe;kum camocTosiTebHoi paGoTe

Ounas ¢gopma o6yuenns

HanmeHnoBanue BuIa caMOCTOSATENBHOM paGoTEI

Pexkomenayemas Tpy-
JOEMKOCTB, aKajl. Jac.

[loaroroska K 5K3aMeHy, JHd.3a4eTy 45
ITonroroeka k py6exunomy kouTpomo Nel,2 (2 gaca na ojmn pyGex) 4
ITonroroeka k py6exnomy kouTpomo Nel,2 (2 waca Ha ojH py6ex) -
Ioaroroska k naGopatopueivM pa6oTam (1o 2 yaca Ha KakKI0€ 3aHsTHe) 80
CamMocTosITeTbHOE H3YYEHHE Pa3eIoB JUCIHIUTHHEL 107
Beezenne. 3anaun ¥ BO3BMOXKHOCTH MaTeMaTHYECKOTO MOIEIHPOBa- 14
HHSA
TpeboBanus k MaTeMaTHIECKHUM MOJIENISIM, Ka4eCTBEHHEIE M KOJIHYe- 14
CTBEHHBIE XapaKTEPHCTHKH MOJIEJIH
OO6mmii mopsAnok pa3paboTki MaTeMaTHYeCKHX Mojiesel. OCHOBHBIE 14
MaTeMaTHYECKUE METOBI MOJIEIUPOBAHHS
Knaccuukanus marematmueckux mogzeneii. O61acTv npuMeHeHus 14
pas3IMYHBIX BUJOB MOZENeH
[IprMeHenre onKcaTeNBHBIX MOJIEINEH I H3yYeHHs TPOH3BOICTBEH- 14
HOT'O IPOLIecca H €ro KOMIOHEHTOB
DNeMEeHTEI ONTHMH3AIHOHHOTO MOJEIHPOBaHNs. [IpuMeHeHne OnTH-
MH3aIIHOHHBIX MOJIEJIEH /1A YIIy4IIeH s IapaMeTPOB POLIECCOB H pa- 17
HOHAILHOTO YIPABJIEHHS B MAIIHHOCTPOCHHH
MeTozpl, npuMepH! peleHns OTAENBHBIX 3a1a4 IPOEKTHPOBAHHS TeX- 20
HOJIOTHYECKHX ITPOIIECCOB
Bceero: 240

3aounas popma obyuenus

-

HaumeHnoBaHHe BHIa CAMOCTOSITENLHOM pa60T51

Pexomennyemas tpy-
JNOEMKOCTB, aKaJl. Jac.

ITonroroBka K 3K3aMeHy, 3a4eTy 45
Iloaroroska k pybexnoMy KoHTpoiuo Nel (2 vaca Ha ol py6ex) -
IToaroroska k pybexnoMy KoHTpomo Ne2 (2 yaca Ha oiuH pyOex) -
BrInosHeHne KOHTPOILHON paboTh
CamMocTosiTeNIbHOE H3YUCHHE PA3HesIOB JUCIHILIHHEL: 311
Bsenenue. 3anaun u BO3MOXHOCTH MaTeMaTHYECKOro MO/IEIHPOBa- 39
HHS
TpeboBanus Kk MaTEMaTHYECKUM MOJIETISAM, KaUeCTBEHHbBIE M KOJIHYe- 45
CTBCHHBIE XapaKTEPHCTHKH MOJICIH
O6umit mopsaok pa3paboTku MaTeMaTHYecKHX Mozeneii. OcHOBHEIE 46
MaTeMaTHYECKHE METOBI MOJICIIHPOBAHHUS
Knaccupukanuss maremarudeckux Mojeneil. Obnactd nmpUMEHEHHS 43
pa3IMYHbIX BUIOB MOJEEH
[IpumeHeHHEe onmUcaTeNbHBIX MOJENEH Ul H3YUEHUS TPOU3BOJICTBEH- 45
HOT'O IPOIIEcca ¥ ero KOMIOHEHTOB
DJIEeMEHTHI ONITHMHU3ALMOHHOI0 MoieiupoBanus. [Ipumenenune ontu-
MH3aIlHOHHBIX MOJENell s yIy4lIeH s apaMeTpOB IIPOLIECCOB U pa- 49
IIMOHAIBLHOIO yNPABIECHHS B MAIIMHOCTPOCHUH
MeTo/b1, TpUMEPBI PEIIEHNs OT/IENBHBIX 3a/1a4 IPOEKTUPOBAHHS TEX- 44
HOJIOTHYECKHX IPOLIECCOB
Bceero: 356
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6 ®OH/I OHEHOYHBIX CPEJACTB K ATTECTAIIUU IO TUCIUITJIUHE

6.1 IlepevyeHb OLEHOUHBIX CPEACTB
1. bamibHO-peHTHHIOBAs CHCTEMa KOHTPOJIS U OLCHKH aKaJeMHYECKOW aKTHBHOCTH CTY/IEHTOB B

KI'V (nns ounoit popmel 00yueHus).
2. bank TecToBbIX 3anaHuii K py6exubM KOHTposM Ne 1, Ne 2 (i ouno# opmbl 00yuenus).

3. baHK TecTOBBIX 3aJlaHHii K 9K3aMeHy.
4. Otyertsl mo nabopaTopHsiM paboTam.
5. bnank 3amanuii Kk muddepeHEpoBaHHOMY 3aueTy (Uit 04HO# Gopmbl 00yUeHus ), K 3a4eTy (1

3a04HO# popMBI O0yUeHHS).
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6.2 CucreMa 6a/NIbHO-PEHTHHIOBOI OLEHKH PaboThl CTYAEHTOB 110 JHCHHILIHHE

No HaumeHoBanue Copepxanne
1 | Pacnpenenenue Gamios 3a ceMecTp Mo BH- Pacnpenenenue 6amnos 3a 5 cemectp (ouHas jopMa 00yHeHHs)
naM ydeGHoii paGoTsl (IOBOAMTCA /IO CBe-
nenus obyyaromuxcs Ha NepBoM y4ebHOM e S NPLER 3aummra naGopa- | PaGorta Ha maGopatopHsix | Py6exHblit KOH- PyGesxHbli KOH- Tad.3aver
3@HATHM), CPOKH cHa4yH y4eOGHOil paboTsl TOPHBIX paboT paborax TpoJsb 1 TpoJIb 2
(ripu Heob6XoAUMOCTH)
BawibHas oueHka 0,5 1 1 15 15 20
[Mpumeuanus 3a npocnyuIaHHbIe Bcero 16 3a noceienHble TaGopaTop-
[IpoBonuTca Ha IIpoBonuTcs Ha
JIEKLHH. 6anno (mo 1 Hble pabOTHI. : Y ¢ ] B 30
Bcero 8 6annoB (1o Oauty 3a Kax- Bcero 16 6amnos (mo 1 e ki £
HOM 3aHATHH HOM 3aHATHH GayoB
’ 0,5 6anna 3a kaxcelit | ayro naGoparop-,| Gamny 3a Kaxayro nabopa- Besoo i3 Beance | "Besrs 13 Batuos
4ac JIeKIHH) Hy0 paboty) TOpHYI0 pabory)
2 | Kpurepwuii nepecuera 6aioB B TpaguLm-
OHHYIO OLEHKY 10 UTOoraM paboTsl B ce- 63 1 MeHee OaNIOB — HEYIOBJIETBOPHTENBHO; 64...73 — ynoBNeTBOpHTENLHO; 74... 90 — xopomo; 91...100 — oTnHYHO
MeCTpe ¥ K3aMeHa
3 Kpurepuit nomycka k mpomexyTo4Hoii at- Jna fomycka K nMpoMeskyTOYHOMH aTTeCTalH 0 AHCLHIUIHHE 32 CEMECTp 00yaloluiics NoKeH HabpaTh MO0 HTOraM TEKYIIEro
TECTALMH N0 THCLHUILIMHE, BO3MOXKHOCTH | M pyDe:KHOro KOHTponel He MeHee 51 6anna. B ciyyae ecnu o6yyarommiica Habpan MeHee 51 6aiia, To K aTTeCTalHOHHBIM HCITBI-
TOJIyYeHHs «(ABTOMATHYECKI») 3K3aMeHa- TaHHAM OH HE JIOIyCKaeTcH.
LIMOHHOM OLEHKH) MO THCLMILUIHHE Hna nonyqennsa auddepeHUNpoBaHHOTO 3a4yeTa 0e3 MpoBeNeHUs MpOLEIyphbl MPOMEKYTOUHOM aTTecTallM 00yyaromeMycs
Tax »xe MOTyT yKasblBaThCA KpUTEPHH 10- | HeoOX0AMMO HabpaTh B Xl TeKyllero M pyGexHbIX KOHTponeii He menee 61 Gamna. B 3ToM ciydae uTOr GAalIBHON OLEHKH,
Jy4eHHs DOHYCHBIX Banios, NpUMEHEHHS | MOJTy4aeMoil 06yHaroLUMCs, ONpelenseTcs Mo KOJIHIeCTBY 0amioB, HAGPaHHEIX HM B XOJ€ TEKYIIEro W PyGexkHBIX KOHTPOJIEIL.
TNIOBBIMIAIOMIErO HIIH TMOHIDKAIOWEro k03¢~ | IIpu 3ToM, Ha yCMOTpeHHe NpenoaasaTes, OaiibHas OLEHKa MOXKET OBITH MOBBIUIEHA 3a CYET NOMYYeHHA A0MOJHUTENbHBIX BaJl-
¢duuuenTa M T.IL. JIOB 33 aKaJIeMU4eCKYIO aKTHBHOCTb.
Obywaroruiics, UMKl TPaBO Ha MONyYeHHe OLEHKH 6e3 NpOBeAeHHs NPOLELYPhl MPOMEXYTOUHON aTTECTAIIMU, MOKET
TOBBICHTB €€ TyTEM CIa4H aTTeCTALMOHHOrO UCHBITaHuA. B ciyyae momydenus obyyarolmuMces Ha aTTeCTallHOHHOM HCTIBITaHuH ()
Gan1oB HTOr Ga/bHOM OLEHKH M0 IHCUMIUIMHE HE CHHXKAETCS.
3a akaneMHUeCKYIO aKTHBHOCTb B X0/I¢ OCBOSHHS JUCLIMILINHBI, YYacTHe B yueGHOIi, HayYHO-HCCIIe10BATENBCKOM, CIOPTUBHOIH,
KyJIbTYPHO-TBOPYECKOH M 00LIECTBEHHOI e TeTLHOCTH 00y HaroIIeMycs MOTYT ObITh HAYHCIEHE] AOTIONHUTENbHEIE Banisl. Mak-
CHMAaIlbHOE KOJIMYECTBO JOMOHUTENbHBIX OAJIOB 32 aKKaAeMHUYeCcKyH aKTHBHOCTE cocTaBiseT 30.
OcHoBaHKEM JUTS TT0JyHYEHUS NOMOJTHUTENbHBIX OA/IOB ABJIAIOTCSA:
- BBINIOJIHEHHE JOMOJIHUTENLHEIX 3aJaHHM 110 JUCUMITHHE; JOTOTHUTENbHbIE OallTbl HAUHCIAIOTCA MPEeNoiaBaTesieM;
- YUacTHe B TeYeHHE CEMECTpa B yueOHOI, HayuHO-HMCCIeIOBATENbCKOI, CIOPTUBHOI, KYJIbTYPHO-TBOPYECKOH 1 06LIECTBEHHON
JesrensHocTH KTV,
4 | ®opmel ¥ BHABL y4eGHOH paboTh 1s B ciryuae ecnu k npoMesxyTo4HO# aTTecTallu AuddepeHLpoBaHHOTo 3aueTa HabpaHa cymMma MeHee 51 6anna, o0ydaromemycs

HeyCIeBalolnX (BOCCTAHOBUBIIMXCSA Ha
Kypce 00yueHHs) 00y4arommxcs s mno-
JIydeHHs HeNOCTaloIHX OanoB B KOHIIE
ceMecTpa

HeoOX0MMMO HabpaTh HEJOCTAIOLEe KOJIMHECTBO OANIOB 32 CYET BBIMOIHEHHA NOMOMHHTENLHBIX 3a1aHuil, 10 KOHLA MocienHed
(3ayeTHoit) Helenu cemecTpa.

JluxkBMAALMS aKaJeMHUYECKHX 3a10/DKeHHOCTeN, BO3HUKIINX H3-3a Pa3HOCTH B YyueOHBIX [IaHaX MPH NMEPEBOIE WITH BOCCTAHOB-
JIEHUH, NPOBOAUTCA ITyTEM BbINOJHEHHS AONOHUTENBHBIX 3a1aHui, GopMa u 06beM KOTOPBIX ONpeNesseTcs PenoaaBaTeieM.

15




Ne HauMeHoBaHUE Conepxanue

1 | Pacnpenenenue GanioB 3a CEMECTP IO BH- Pacnpenenenue Gaios 3a 6 cemecTp (o4Has opma 00ydenns)
nam ydeOHol paboThl (I0BOAMTCA IO CBE-

JeHus o0yqaromuxcs Ha :m_umoz(uiammoz P i 3amura nabopa- | Pabora Ha naGopatopHeix | PyOexHblil KOH- Py6exHblil KOH- s
3aHATHHU), CPOKH caa4yu yqeOHOH paboThl TOPHBIX paboT paboTtax TpoJsb 1 Tponb 2
(mpu Heo6X0AUMOCTH)
bannpHas oneHKa 0,5 2 1 11 11 20
[Tpumedanus 3a mpociyiaHHbIe Bcero 12 3a nocemeHHsle Jadopa- TpoBOIKTCS Ha TpoBoawTes Ha
JIEKLIMH. 6annos (mo 1 TOpHBIE PaBoTHI. = 3 4. St Beero 30
Bcero 12 6annos (mo Oany 3a Kax- Bcero 24 6annos (o 1 e i i S
= HOM 3aHATHH HOM 3aHATHH 6annos
0,5 Ganna 3a kaxaelit | ayio 1abopatop- | Gajuty 3a Kaxmyro nabopa- Bocrcd 1 Einn Becrn 11 Gannds
Yac JICKLHH) Hylo paboty) TOpHYIO paboTy)

2 | Kpurepuii nepecuera 6anios B TpaJuIIM- ’ #
OHHYIO OLIEHKY IO HTOram paboTsl B ce- 63 1 MeHee 0aLIOB — HEYIOBJIETBOPHTENBHO; 64...73 — yIOBIeTBOpHTENBHO; 74... 90 — xopowo; 91...100 — oTnyHO
MEeCTpe M 3K3aMeHa

3 | Kpurepwuii nomycka K NpoMeKyTO4HOM at- JIis IOy CKA K IIPOMEKYTOYHO aTTeCTAIMH M0 IUCLMILTHHE 33 ceMecTp 00y4aoIuiica J0/keH HabpaTk 10 MTOTaM TEKYIIETO
TECTalMK 10 AMCLMIUIMHE, BOSMOXKHOCTH | M pyOeKHOro KOHTpoleii He MeHee 51 6ana. B ciyyae ecoim ofyqatoumiics Habpan Menee 51 6asna, TO K aTTECTALHOHHBIM HCMbI-
MOJIy4eHHsA «aBTOMAaTH4YECKH» JK3aMEHa- TAaHHUAM OH HE NOITYCKaeTCA.

IIHOHHOM OIIEHKH) MO AUCLUILIMHE Jlns noJtydeHns Jk3amena Ge3 MpoBeieHns NpoLie Ly pbl MPOMEKYTOUHOI aTTecTauny obyyaiomemycs Heobxonumo Habpats B
Tak e MOTYT yKa3bIBaThCS KPHTEPHH 1I0- | XOJie TEKYILero i py6exHbIX KOHTpoJIeii He MeHee 61 Gana. B 9ToM cirydae HTOT GaiibHOI OLEHKH, NOTy4YaeMoii 00yJarommmcs,
NyueHns GOHYCHBIX 6aITOB, IPHMEHEHHsS | ONpeeNseTCs N0 KONHYECTBY 6a/iioB, HaOPaHHBIX MM B XOJI€ TEKYLUEro U pyOe:KHbIX KOHTposei. [Tpu 3TOM, Ha yemoTpenue npe-
TOBHIIIAIONIETO MM MOHIKAIOIIEr0 Ko3d- | momasarens, GanabHas OUEHKA MOXKET GbiTh MOBILIEHA 32 CUET MOMYYCHHA JOTOJHUTENBHBIX 0alIOB 38 aKaIeMHIECKYHO aKTHB-
(HULHEeHTa U T.A. HOCTb.
O6yuaromumiics, HMEIOIIMii NPaBo Ha MOJTyYeHHe OLEHKH 0e3 MpOBe/IeH s NPoLeTyPhl MPOMEXKYTOYHOH aTTeCTalMi, MOKET
[OBBICHTB €€ ITyTeM CIauH aTTeCTallMOHHOTO HCTbiTanus. B ciydae nomyueHus o0y4aiomMMCs Ha aTTeCTALMOHHOM HCIbITAHHH O
6a110B UTOT OaIbHOMN OLEHKH MO TUCUUIUIMHE HE CHHKAETCH.
3a akaJeMH9IecKyIO aKTHBHOCTb B X0/I€ OCBOEHHA MCLMILUIHHBI, y4acTHe B y4eOHOi, Hay1HO-HCCIIeI0BATE IbCKOI, CIOPTHBHOM,
KyJIbTYpPHO-TBOPYECKOH H 0BIeCTBEHHOM IeATENbHOCTH 00y 4aromeMyCcs MOTYT GbITh HaUMCIIEHBI IONONIHATENbHbIE Gambl. Mak-
CUMAILHOE KOJMYECTBO JOTOJTHATENBHBIX Ga/LIoB 3a aKKaIeMHIECKYI0 aKTHBHOCT cocTaBnaeT 30.
OcHoBaHKUEM JUTA MOJTYYEHKA JONOJTHHTENBHBIX 0aNIoB SABJIAIOTCA:
- BLITIOJTHEHHE JOTIOJHUTENHBIX 3alaHuil [0 IHCLMIUIHHE; TOTIONHATENbHbIE Oa/lIbl HAYHCISIOTCS MPENo/IaBaTeseM;
- yJacTHe B Te4eHHE CeMecTpa B yueOHOM, HayuHO-UCC/IeI0BaTENLCKOM, CTIOPTHEHOI, KyJIbTYPHO-TBOPYECKOii 1 0B1IeCTBEHHOI
nestenbHocTH KI'Y.
4 | ®opmbl 1 BUABI Y4eOHOI paboTel s B ciydae ecid K NPOMEKYTOYHOMN aTTeCTaUMH 3K3ameHa HabpaHa cymma meHee 51 Ganna, ofyuaromiemycs HeoOXoammo

HEYCTeBAIIMX (BOCCTAHOBUBIIMXCS Ha
Kypce 00y4eHus) oOyqarOMUXCs Uis Mo-
Jy4eHHA HeJOCTALIHUX Oa/IOB B KOHLE
ceMecTpa

HabpaTh HEIOCTAOIIee KOAMYECTBO OAIIOB 33 CUCT BBITIONHEHHSA JOTIOJHUTENLHBIX 3aaHHi, 10 KOHIA MOCTenHei (3aueTHOIA)
HeJle/li CeMecTpa.

JIMKBUAALMA aKadeMIYECKUX 3aI0JKEHHOCTEH, BO3HUKILINX H3-33 PA3HOCTH B YUeOHBIX I1aHaX MpH MEPeBOAE MITH BOCCTAHOB-
JIEHWHM, TPOBOIMTCA [TyTEM BBINOTHEHUS JOMONHUTENILHBIX 3a1aHHH, popMa M 06bEM KOTOPBIX ONPEAE/AETCS PENOaaBaTeIeM.
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6.3 Ilpoueaypa oueHUBAHHSI Pe3yJILTATOB OCBOCHMS AHCUHMILIHHbI

ITepen mpoBeseHHEM KaXkIoro py6e:HOTO KOHTPOJIS PeroiaBaTess npopabaTkiBaeT ¢ 06ydae-
MBIMH OCHOBHOI MaTepHall COOTBETCTBYIONINX Pa3[eNoB IHCHHUIUIMHBI B (OpMe KpaTKoil JeKIIHH-
AuMckyccuu. PyGesxHble KOHTPOIH (KOHTPOJIBHBIE TECTHPOBAHKSA) IPOBOJIATCS B BU/IE TECTHPOBAHHS.

BapuaHTbl TeCTOBBIX 3a1apuil 1 py6eKHBIX KOHTpONel ounoi GopMbr 00yuerns Ne 1 cocrosT
u3 12 Bompocos, Ne 2 - u3 11 Bonpocos (6aieHas otienka Bornpoca: 1-2 6ajia B 3aBHCHMOCTH OT
CJIOKHOCTH BOIIPOCA).

Ha xaxmoe TectupoBanue npu pyOexHOM KOHTPOJIE CTYAEHTY OTBOIMTCS BpeMms He MeHee 30
MHHYT. Ha KpaTKyIo JIEKIHIO-IMCKYCCHIO BRIIEIAETCS He MeHee 5-10 munyT. Ha BeLIauy u cGop Te-
CTOBBIX 3a[JaHUH BBIZENAETCS 5 MUHYT.

[Ipenoxasatens ouennBaeT B 6auax pe3yabTaThl TECTHPOBAHUS KaXKIOTO CTYIEHTA M0 KOJIHYe-
CTBY IIPAaBH/IBHBIX OTBETOB M 3aHOCHT B BEJJOMOCTb Y4€Ta TEKYIIEH YCIIeBaEMOCTH.

ODK3aMeH 10 Kypcy MPOBOAMTCA B IIHCBMEHHOIT opme 1o GuiieTaM, COCTaBIEHHBIM B COOTBET-
cTBHH ¢ paboueil mporpaMmoii. Buer npexnonaraer coGoii TEOPETHYECKYIO YacTh, COCTOANIYIO H3
2-X pa3sHOIIAHOBEIX BONPOCOB. JI71s IOJIrOTOBKH OTBETA CTYAEHTY Ha 9K3aMeHe npejocTasisercs 45
MHHYT, OTBET Ha KaXkJIbIi TEOPETHUECKUI BONpoC oneHuBaeTcs mo 10-6amibHoii mKase, BBITOTHEH-
HOE IIPaKTHYECKOe 3a/iaHue onenuBaetcs mo 10-6ayuipHoM 1Kae.

Huddepenunpopannbiit 3auet s 09HOH GopMbl 00y4eHHs B 3a4eT s 3a04HOM GopMbI 00Y-
YeHHs MPOBOIUTCA B (opMe TecTHpoBaHHA (OaibHas oleHka Bompoca: 1-2 Gamia B 3aBUCHMOCTH
OT CJIOKHOCTH BOIIPOCa), MAKCHMAIJIbHOE KOJIHYeCTBO OamioB — 30.

Pe3ynpraThl TEKyLIero KOHTPOJIS yCIIeBaEMOCTH H 9K3aMeHa, 3a4eTa, 1) hepeHIIHpOBAHHOTO 3a-
4eTa 3aHOCATCS MPenojiaBare/ieM B 3K3aMEHALMOHHYIO BEIOMOCTh, KOTOPasi CIaeTCsl B OpraHu3aliu-
OHHBIH OT/JIE)I HHCTHTYTA B IEHb 9K3aMeHa, 3a4eTa, Tu((PepeHIIHPOBAaHHOIO 3aUeTa, a TAKIKE BLICTAB-
JISIOTCS B 3aYETHYIO KHMDKKY CTYJIEHTA.

6.4 IlpumepsI OLEHOYHBIX CPEACTB ISl PY0OeIKHOIr0 KOHTPGJIS H IK3aMena,
AuddepeHpPOBAHHOIO 3a4eTa, 3a4eTa.
TemaTuka KypcoBbIX paboT u 1a6opaTOPHBIX 3aHATHI

ITpumepul 6onpocoeé mecmog6ozo 3adanus 0aa pybescnozo konmponn 1 (5 cemecmp)

1. Tlpuembr MOAETMPOBAHHS TIOAPA3EISIOTCS HA:

a) mamepuanvroe MoOenuposanue, npeoMemHoe MoOeIUPosanue
6) mamepuanvroe Modenuposanue, udeanbHoe MoOeIUPosaHue
8) udeanvHoe Mooenuposanue, abcmpakrmuoe MoOeIuposane

2. Ecnu npouiecc MOIeTMPOBAHHS COCTOUT B U3YYEHHH CHCTEMEI ITOCPEACTBOM MaKeTa, COXpaHsIo-
mero (pu3nYecKyro npupoay ¢UCTEMBI, TO 3TO -

a) usuueckoe modenupogarue

6) abcmpaxkmnoe modenuposarnue

8) udeanbrHoe MoOeIUposaHe

3. Kakoii npuem MoAeHpoBaHus Ipe/ICTaBlIeH B puMepe: «M3yueHne MeXxaHH4ecKHX KoaebaHuit
C MOMOIIBIO AJIEKTPHYECKOM CXeMBbI, OITHCBIBAEMO#t TemH ke TuddepeHIHaTbHEIME ypaBHEHHAMH

3
—_— "
NpYKHHHBIH MasTHHK - X = Ae *" Siot + @) ;
R

1
JIEKTPHYECKUH KonieGaTenbHbIil KOHTYp - i =1 e *" Sin(wt)»?

a) udeanvroe MoOenUposanue
6) ananozoeoe modenruposanue
8) abcmpakmuoe Mooenuposanue
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4. AnexBaTHas 3aMeHa HCCIIEyEMOro TEXHHYECKOTO YCTPOHCTBA HIIH MPOIlecca COOTBETCTBYIOMIEH
MaTeMaTHYeCKOH MOJIEITIBIO U ee TIOCTIeTyIOIIee H3yIeHHe MeTO/IaMH BEIMHCITHTETBHON MaTeMaTHKH
C NPHUBIEYEHHEM COBPEMEHHON BHIYMCITHTEILHOH TEXHUKH - 3TO

a) mexHu4ecKoe MoOeIuposanue (8blYUCIUMENbHbIE IKCNEPUMEHN)

6) mamemamuyeckoe MOOeIUPOBAHUE (BbINUCIUMENbHbBLL IKCREPUMEHM)

8) husuyeckoe mooenuposanue (BbIYUCIUMENbHBLI IKCHEPUMEHT)

Ilpumepenr sonpocoe mecmosozo 3a0anHuA 01a pydexcrozo konmpona 2 (5 cemecmp)

1. B nHacrosimee BpeMs ITaBHBIM B MaTeMaTHIECKOM MOJIEIIMPOBAHHS ABJISETCSA COBEPILIEHCTBOBA-
HHE TPHAZBl « - - » M €€ BHEAPEHHE B COBpeMEeHHBIE HH(POPMAIMOHHbIE TEXHOJIOTHH.
VkaxuTe COCTaBISIONINE TPHABL:

a) «Mooens — anzopumm - RPO2PAMMa»
6) «obvexm - pacuemuasn cxema - MOOeNbY
8) «pacyemnas cxema — MOOeNb - AN2OPUMMH

2 TpeGoBaHue Kk MaTeMaTHYECKOH MOJEIH, KOTOPOE XapaKTepH3yeT CocoOHOCTh OTPAXKATh
3a/laHHbIE CBOMCTBA 0OBEKTA C MOTPEIIHOCTHIO HE BBILIE 33/1aHHOH &:

a) yHugepcaibHoOCMb

6) moynocmo

8) adexkeamnocno

3, [To npuHAAIEKHOCTH K HEPapXHUECKOMY YPOBHIO Maremaruyeckue mojenu (MM) noapas-
JEeNAI0TCS Ha:

a) cmpykmypuvie MM, uneapuanmueie MM

6) MM muxpoypoens, MM maxpoypoens, MM memaypoens

6) nunetinvie MM, nenuneiinore MM

4. CTpyKTypHbIe reoMeTpHIeckue MaremMarinaeckue Moenu (MM) s oToOpaskeHus reoMeT-
PHYECKHX CBOHCTB JIETATH C HECIIOKHBIMH IIOBEPXHOCTAMH MOAPA3ACIIAIOTCS Ha:

a) kapkacHele MM, kunemamuyecxkue MM

6) ananumuveckue MM, aneebponozuueckue MM

6) ananumuveckue MM, kunemamuyeckue MM

2 Martemaruueckue momenu (MM), npencrapisiomue coO0i KOHEUHbIE MHOXKECTBA JJIEMEH-
TOB, HAIIPUMEP TOYEK HJIH KPUBBIX, TPHHA/UIEXKALINX MOJIEIMPYEMOi OBEPXHOCTH - 3TO

a) ananumuyeckue MM

6) anzebponozuveckue MM

8) kapkacnvie MM

6. O6BEKTH MOJIETMPOBAHKS B MAIIHHOCTPOUTEILHOM ITPOU3BOJICTBE M0/Ipa3/Ie/sioT Ha:
a) 6) 8)
VUACMKYU U3 YHUBEPCANLHBIX | MEXHONO2UHECKUE CU- | NPOYeccsl, npOMeKaroujue npu pesanuu
CMAHKOE cmembl Memainos
asmomamuyeckue 1MUHUU MEXHON0ZUYECKUe npoyeccul, npomexaloujue npu HYHKYUo-

npoyeccol HUpoGanuu 060pyO0sanUs
2ubkue npousgoocmeenHvle | usuyeckue npo- npoyeccwyl, npomexalowue npu noGepx-
cucmembl yeccol HOCMHO-NAACMUYECKOM 0edhopMuposa-
HUU
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Ipumepsi eonpocoe mecmogozo 3adanus ona pybexcnozo konmpona 1 (6 cemecmp)

1. PaznuyaroT cneayromue 3ajaud MaTeMaTHYecKoro porpaMMUpOBaHHUS:
a) MuHetn020, HeNUHEUHO20 NPOSPAMMUPOBANUSA

6) nuneiino2o0 npoepamMmuposaHus

8) HeUHeHO20 NPO2PAMMUPOBAHUS

2. Exsel, nmpezcraBiieHHasl Ha pUCYHKe KHOINKaA | Ha ITAHEIM HHCTPYMEHTOB
03HAvaer:

a) omHocumenbHas CCulIKa

6) abconomuas ccolika

8) ocmanoeumb 3aNUCH

3. lns coznanus B Exsel mone3oBarensckoit Gpopmbl
UserForm, mpeacrasieHHON Ha pUCYHKe, HEOOXOIHMO BHI-
MIOJTHUTE CHEAYIOIIHE NCHCTBHS:

a) . 6)
6UO —> NAHEeAU UHCMPYMEH- | 6UO —> NAHEeNU UHCIMPYMEH- cepeuc —
moe —> hopmamuposanue MO8 —> SNeMeHMbl YRpasne- | Makpoc —

HUs

peoaxmop Visual Basic

nascame xkHonxy UserForm

naxcamo knonky UserForm

Insert — UserForm

3anoNHUMb NoJNb306Amellb-

3ANOAHUMb NOJIL306AME]Ib-

3anoJHuUmb RONb306A4MeENb-

ckyto ghopmy CKyio hopmy CcKy10 hopmy
4. Insa cosnanus B Exsel anementa «Ilone co ciuckom» z “ ,f
HeoOXOIUMO BBITOJIHUTE CJIENYIOIUE JIeHCTBUS: e ©
a) 6) 6)

8UO — NAHEeNU UHCMPYMEH-
mog — ghopmamuposanue

8UO0 — NAHeNU UHCPYMeH-
mog —» 21eMeHmol ynpasJie-

6UO —> NAHENU UHCMPYMEH-
moe — slieMeHmbl ynpase-

HuUsL HUs

nascamo kHONKY «Bemaska . | najcamo kHonky « Pedicum auvlopamu snemenm «Ilone co
S KOHCMPYKMOopay i

pyHryuuy L

gvibpams snemenm «llone co | evibpamo anemenm «llone co

CRUCKOM) CRUCKOM)

Ipumepst 60npocos mecmoeozo 3adanus ona pybexiciozo konmponn 2 (6 cemecmp)

1. Eciu ompe/ensioTcs Takue 3HaUYeH s TapaMeTpa Xi, IIPH KOTOpbIX nenesas Gpynkius F(x) mpu-
HAMAaeT 3KCTPEMALHOE 3HAUEHHE, TO pacueT mapaMeTpoB X=(X1, X2, ... , Xn) TEXHOIOTHYECKHX
IPOLIECCOB, ONEpPALi, IEPeX010B H pabouMX XOJIOB HA3BIBAIOT:

@) cmpyKmypHotl onmumuzayueu
6) napamempuyeckoi onmumusayueu
8) CmpyKmypHO-napamempu4eckol onmumuzayuen
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=
2. Maremarnyeckas MoJienb polecca pe3anus SIS P oL RO 0 03T
BKJIKOYAET OI‘paHHT-leHP[e, NpeACTaBJICHHOE Ha pu- 4 Cxema saxperaesisg KORCOIRILIC B
CYHKe. VKaX)UTE 3TO OrpaHHYeHHE! ¥ (EATPONE HUTH 53 onpanke
a) no JcecmKoCmu Pedcyujezo UHCmpymeHma Py Py xp)3
6) no srcecmkocmu 3a20MoBKU Yo n
) *
8) no mpefyemoil wepoxosamocmu ROGEPXHOCHU g
N
o !
La i 1
X »n
Py=10*Cpy*t #Y v PY vy By *Ep

th B pesynbrare peimenus 3a1aul ONTHMH3ALME PEXUMOB Pe3aHuUsl TOMYUHIIH: Y = 6.72.
Onpenenute ONTHMAIBHYIO YacTOTY BpALEHHs LITHH/EN, eciH X = In(n):
a) 829 o6/mun
a) 653 o6/mun
6) 1200 06/mun
4. 3aja4ya ycTaHOBJICHHS BHa H IapaMETPOB 3aBHCHMOCTH OTKJIMKA Y OT YPOBHS OJHOTO HJIH
HECKONbKHX (pakTopoB X — 3TO 3a1a4a
a) peepeccuono20 ananusa
6) KOppenAYUOHH020 AHANU3A.
6) OUCNEPCUOHHO20 aHANU3a
. Kaxkoit BUa Harpy3kd UCHBITHIBAET JETAIH MAIIUH, IPU KOTOPHIX MATEPHAIbLI POSBISIOT

CKJIOHHOCTB K XPYIIKOMY pa3pyLICHHIO?
a) ounamuyeckue
6) cmamuyeckue
8) YyuKauyecKue
[TonHbI CHHCOK TECTOBBIX BONPOCOB IPUBENEH B y4eOHO-METOAMYECKOM KOMILIEKCE
JIACTTHTUTHHEL.

IIpumeps! BonpocoB K 3a4eTy /st 3204H0i popmbl 00ydenust 1 JuddepeHuHpoBaHHOMY 3a-
4yeTy /s 04HOH popMbI 00yUeHUs

. MopenupoBanue Kak OCHOBHOH METOJ I03HAHUS.

TTOHATHS MOJIEIMPOBAHUS, MOJEIH, 00BEKT MOJICTHPOBAHHS.

KnroueBbie 3a1a4un MOIETMPOBaHUS: HCClIe0BaHHEe 00BEKTa, IPOrHO3HPOBAHHUE.

DneMeHTHI ONTHMH3AMHOHHOTO MOJICTUPOBAHHSI.

MareMaTH4YecKO€e MOJIETUPOBAHHE — OCHOBHOH METOJ H3YUESHHUs CIIOKHBIX IIPOLIECCOB H sABJIE-

HHIA.

Hepa3phIBHOCTB IIPOLECCOB ITOCTPOEHHUS U HCIIONIB30BAHMSA MOJIETIH.

ONTHMHU3AIMOHHEINA XapakTep PasBUTHS MALIHHOCTPOHTEIBHOTO IIPOU3BO/ICTBA, II00AIBHBIE H

YaCTHBIE 33/1a4H ONTHMHU3AIHH.

8. TpeboBaHHS K MATEMaTHYECKHM MOJIENISIM, KAYECTBEHHBIE M KOJIMYECTBEHHBIE XapaKTePUCTHKH
MOJIEIH.

9. VcoBepliueHCTBOBAHHE MOJIEIH, OBBIIIECHHE €€ KAYECTBEHHBIX H KOJMYECTBEHHBIX IAPAMETPOB
M YCIIOKHEHHE MOJIENH.

10. Crenuduka moucKa HAWIY4IIero peueHus, KpHTepHi ONTHMH3AIHH, KOMILIEKC OrpaHAYeHHH
U ueneBas QyHKIHS.

11. O6umii nopsagok pa3paboTKH MaTeMaTHYECKHX MOJIEIEH.

12. [TocTpoenue MaTeMaTHYECKOH MOJIEIIH.

DR

= o
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14.

i3

16.

17

18.
19.

20.

-

11

12.

13.

14.
13

16.
17.

18.

19.

20.
g

22,

OcHOBHBIE 3TAlb! TOCTPOCHUS MOJIEIH.

MaremaTiHuecKkue METOIBI U TPOrpaMMHBIE CPE/ICTBA, IPUMEHSEMBIE JUIA ONITUMH3ALHOHHOTO

MOJIEJTMPOBAHHS.

OCHOBHBIE 3TAIBI TOCTPOEHHS MOJIENN: BEIOOp 00beKkTa MOJICIMPOBAHMS M H3yYaeMble CBOM-

CTBa, NIepeyYeHb 3a/1a4 MOJIEINPOBAHUS.

IIpuMepsl MOZIETMPOBAHUSI IIPOIIECCOB ¢ IPUMEHEHHEM ONITHMH3AIMH: 3a/1aua BeIOopa 00beK-

TOB MIPOM3BOJICTBA IPH 3a/laHHBIX CHIPLEBLIX pecypcax.

OCHOBHEIE 3TalbI TOCTPOEHHS MOJIEJIN: aHAJIN3 CBOHCTB 00beKTa Ha OCHOBe 0630pa HH(popMa-

L[{H, SKCTIEPUMEHTAIBHBIX JIJAHHBIX, POH3BOJICTBEHHOIO U HH)KEHEPHOIO OIBITA.

[TocTpoeHHe THIIOTE3BI, OTpAKaIOLIelt B3aUMOCBA3H 00BEKTa MOJICIMPOBAHHKS U €r0 CBOHCTB.

[TpuMepb1 MOZETHPOBAHUS IPOLIECCOB C IPUMEHEHHEM ONTUMM3ALMH: ONTHMH3ALKA PACKPOs

MaTepHasoB.

OcHOBHBIE 3TAINbI MOCTPOSHUA MOJENH: pa3paboTKa CTPYKTYPhI MATEMaTHYECKOM MOJIETIH.

IIpumeps1 BoNpocoB K IK3aMeHy

1. IlpuMepbl MOJEIHMPOBAHHSA MPOLECCOB C MPUMEHEHHEM ONITHMHU3AIMH: «BBIKDAUBAHHUEY Jie-
TaJId U3 KOHKPETHOH 3arOTOBKH.

OCHOBHBI€E 3Talbl IOCTPOCHUS MOJENH: pa3paboTKa aJIrOPUTMa, MO3BOJIIOIETO YIIOPAI0YHTE

HCITI0JIb30BaHHE UMEIOIIMXCS MATEMAaTHYECKHX COOTHOIIEHHA.

dopmanu3anys MOIENH, ee neperoj Ha IBM.

[TpuMeps! MOIETHPOBAHHUS MPOIIECCOB € IPUMEHEHUEM ONITHMH3AIMU: ONTHMH3AIUS PEKUMOB

obpaboTkw.

OCHOBHEIE 3TAIBI IOCTPOESHHS MOIENH: anpobalus MOJICIH.

PacyeT YHCIEHHBIX 3HAYEHHI ITapaMeTPOB CBOHCTB 00BEKTa, OLIEHKA TOYHOCTH M a/ICKBATHOCTH

MOJEIH.

IIpuMeps! MO/IETMPOBAHHUSI IPOLIECCOB C NPUMEHEHHEM ONTHMHA3ALMHI;: ONTHMH3ALHOHHBIH 110/1-

XOJI K pa3BUTHIO (YKPYIHEHHIO) IIPOM3BOICTRA.

OCHOBHBIE 3Tallbl IOCTPOEHUS MOZIETTH: HCCIeIoBaHHe 00beKTa MOAEIMPOBAHHS H €ro CBOMCTB

C MMOMOIIBIO0 MAaTEMaTHYECKOH MOJIEITH.

MHoOrokpuTepHalIbHBIE 3a1a491 ONTUMU3AIMHA | ITYTH X PCLICHHS.

> 0630p MaTeMaTHYECKHX METOHO0B, HCIIOJIE3YEMBIX IIPH MOJICTIMPOBAHUH [IPOLECCOB B MAllTHHO-

CTPOEHHH, HX BO3MOXKHOCTH M 00/1aCTH IIPUMEHEHHUS.

Mogens GopMHPOBaHHS TOYHOCTH HA TEXHOJIOIHYECKOM NIEPEXO0/Ie, B Pe3y/IbTaTe ONepalii U B
npoliecce peaau3aliy MapupyTa.

Knaccudukanus maTreMaTnueckux mMozeneif. O6iactv npuMeHEHHs pa3IHIHBIX BUJIOB MOJIE-
neH.

MeTopl, IpUMEPHI PEIIeHUs OTASIBHBIX 3a/1a4 IPOCKTHPOBAHNUS TEXHOJOTHYECKHX IIPOLECCOB.
IIpoexTrpoBanue (BEIGOP) 3aroTOBOK, MapuipyTa 06paboTku, Oreparmii.

Buipl MaTeMaTHUeCKHX MoJIeneit 1o cnocody momy4eHus.

MeToiB1, TpUMEpPBI PELIeHHS OTACTBHbIX 3a/1a4 MPOEKTHPOBaHHs TEXHOIOTHYECKHX IIPOLIECCOB.
BriGop cTaHKOB, IPHCIIOCOOICHHH.

Bubl MATEMATHUECKHX MOJIEIEH 110 XapakTepy 0ToOpaXKeHus CBOUCTB 00BEKTa.

MeTopl, TPUMEPBI PELICHHS OTAENBHBIX 3184 IPOEKTHPOBAHHSA TEXHOJIOTHHYECKHX IPOLECCOB.
PacueT mpuUnycKoB, peXKMMOB pe3aHus.

BuIpI MaTeMaTHUECKHX MOJIENIEH 10 MPUHAUICKHOCTH K MEPapXUIeCKOMY YPOBHIO H3Y4aeMOro
o0BeKTa. :

[TpuMeHeHHe ONTHMH3AIMOHHBIX MOJIENIE JUTst YITyullIeHHs TTapaMETPOB POLECCOB H PALHO-
HAJIBHOTO YIIPABJIECHHS B MAIIHHOCTPOCHHH.

Buasl MaTeMaTHYECKHX MOJENEH 110 CTeneHu AeTalu3alim.

PoJib ¥ 3HAYEHHE MOJIETHPOBAHHKS B Pa3BUTHH TEXHOJIOTHYECKOH HAYKH U MAIIMHOCTPOHTEIIb-
HOTO MPOU3BOJICTBA.

Byl MaTeMaTHYECKHX MOJIENIEH 110 CII0KHOCTH PEeIIaeMbIX 3a/1aq.
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23. [Ipumenenue onucaTeNbHBIX, AHATUTHICCKAX MOJIENIeH B X0/I€ MPOEKTHPOBAHHUS M UCTIOHEHHS
TEXHOJIOTHYECKUX TPOLIECCOB.

24. OcobeHHOCTH MOCTPOEHUS MOJIeNIel, HX HCIOJIB30BaHMs, YPOBHS HX CJIOKHOCTH, IOCTAHOBKH
3a/la4y MOJEITMPOBAHUS, IIPEJICTABJICHHS MOJIENIH H Pe3YJIbTAaTOB MOJIEIHPOBAHHS, IPHMeHsIe-
MbIH MaTeMaTHYeCKHii annapar ¥ NporpaMMHBIE CBOMCTBA IS PA3IHYHBIX BUIOB MOJIENEH.

25. OcHOBHBIE 3Tanbl IOCTPOEHHA MOAETH: (POPMHPOBAHHE COCTABA MCIIONIL3YEMBIX MaTeMaTHYe-
CKHX COOTHOLIEHHH.

26. HaznaueHHe onucaTeIbHBIX MOJENEit U YPOBEHB CII0KHOCTH pPelIaeMBIX 3a/1ay.

27. OcHOBHBIE 3Tanbl IOCTPOCHHS MOJEIH: BBISBICHHE JIOMUHHPYIOMMX (paKTOPOB, SIBHBIX U HESAB-
HBIX 3aBUCHMOCTEH MEX/y CBOicTBaMK 00BbEKTA.

28. MozenupoBaHHe CHIOBOTO B3aUMOJIEHCTBHS B 30HEe 00pabOTKH Ha OCHOBE IMITMPHUECKHX 3aBH-
CHMOCTEH U Ha ocHOBe OanaHca paboT.

29. DneMeHTHl MaTeMaTHYeCKUX METO/IOB.

30. MopenupoBaHHe TPYJO0EMKOCTH H IIPOH3BOAUTENLHOCTH B POCTHIX 00pabaThIBaIOMMX CHCTE-
Max.

31. Metobl, npUMeEpBI PELIEHUS OT/ENBHBIX 3a]1a4 IPOSKTHPOBAHHS TEXHOJIOTHYECKHX MPOIIECCOB.
Bribop pexxymux 1 MepUTeIbHEIX HHCTPYMEHTOB.

32. Pacuet yacTHBIX U OOIIMX MOKa3aTeieil IPOU3BOJACTBEHHOrO MpoLecca Ha OCHOBE IeTEPMUHH-
POBaHHBIX MaTeMAaTHYECKUX COOTHOLICHHI.

33. Metosl, pUMepHI PEIIEHHUs OTJENBHEIX 3aa4 IPOEKTHPOBAHMS TEXHOIOTHUECKUX [IPOLIECCOB.
Hopmupogranue.

34. MarepuanpHoe (MpeMETHOE) U UeabHOe MojienupoBanue. [TpumMepsl NpeMETHOro MOJIENH-
POBaHHA B HEDKEHEPHON JeATETHHOCTH.

35. MareMaTH4YeCKHii anmapaT OmucaTeIbHBIX MoJIeNeil — MeTo 16! I depeHnnanbHOro neumce-
HHS, CTATHCTHYECKHE METOJIEL.

36. KoppensumOHHBIA aHan3

37. PerpeccHOHHBIH aHaIU3

38. OnnodakTopHEIH # MHOTO(AKTOPHBIH PerpecCHOHHBIH aHaIu3

39. TlomaroBbIii perpecCHOHHBIN aHAIH3

40. [TnanupoBaHue SKCIIEPUMEHTA

6.5 ®oH OLIEeHOYHBIX CPE/ICTB

[Tonuplii 6aHK 3aJaHuil U TeKyIero, py0ex)Horo KOHTPOJIeH U IIPOMEXKYTOYHOH arrecTa-
LIMH [0 AMCLHILTHHE, IOKA3aTe/ M, KPHTEPHH, IIKAIBI OIlCHUBAHHS KOMIICTEHIHH, METOIMYECKHE Ma-
TepHaIbl, ONpPEEISIOIHE IPOLETYPEl OLCHHBAHMA 00pa30BATE/IbHBIX PE3yIbTAaTOB, MPHBEICHEI B
y‘-IBﬁHO-METO,HI/I‘-IECKOM KOMIIJIEKCE JHCITHITITHHBI.

7. YHEBHO-METOAUYECKOE
U UH®OPMAIMOHHOE OBECIIEYHEHHUE JUCIHUILIMHBI

7.1. Ocnoenaa numepamypa
Tapacux B.I1. Maremarideckoe MOJIETHPOBAHHE TEXHUUYECKHX CHCTEM [ DIeKTPOHHBIH pecypcl]:
yuebunk - M.:HULl UHOPA-M, 2016. - 592 c. - Jocmyn uz IBC «znanium.com»

7.2. Jlononnumenvran numepamypa
1. Koxun, Anekcannp I'eopruesny. Cetu Iletpu. Monenuposanue: monorpapus / A. I'. KokuH ;
MunncreperBo obpasosanus u Hayku Poccuiickoit ®eneparnn, PejiepaibHOe areHTCTBO 110 00-
pazoBanmio, Kypranckuii rocynapctsennsiii yausepcuter. - Kyprau: Msnarensctso Kypras-
CKOTO0 rocyaapcTBeHHoro ynusepeurera, 2005, - 92¢.: uiL.
2. Bonoauna, Enena Bacunbesna, Mojenuposanne jgoructuueckux npoueccos/ E. B. Bonomuna;
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MunucteperBo o6paszosanns Poccuiickoii ®enepawuu, Kyprasckuii rocy1apcTBeHHEIH YHHBEp-
cutet. - Kypran: Usnarensctso Kyprauckoro rocynapersennoro yausepcutera, 2003. - 111c.:
UL

. DKOHOMHKO-MaTeMaTHYecKoe MojenupoBaHue: IIpakTuueckoe mocobue Mo pelieHuio 3anad /
Opnosa U.B., - 2-e u3n., ucnp. u porm. - M.:Byzosckuii yue6uuk, HUL] MHOPA-M, 2016. — 140
c. - Jocmyn uz 9BC «znanium.comy
[Isenos U.B. Maremaruueckoe MojienupoBaHHe GH3HKO-XUMHYECKHX MPOIECCOB B 30HE pe3a-
HHS TP MeXaHu4IecKoi obpabotke. HoBropoackmii rocyiapcTBeHHBIN yHHBEPCHTET UMEHHU Spo-
craBa Mynporo (HosI'Y). Benuxuit Hosropon, 2004. 65 c. - Jlocmyn uz 25C «znanium.com»

7.3. Ilepuoouueckue uzoanus
1. XKypnan «TexHOTOrus MaIMHOCTPOEHHS

8. YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIbHOM PABOTHI OB YYAIOIIMUXCSI

1. MaremaTH4ecKoe MOJETHPOBAaHUE B TEXHHKE: Memoduueckue yKkasanus K 6bINONHEHUIO KOH-
mponsHou pabombl 01 cmydenmos Hanpaenenui noozomoexu 15.03.01, 15.03.05 / M.B. Jla-
eb1006a, aBTopckas penakuus 2017 r.

9. PECYPCBLI CETH UHTEPHET,
HEOBXO/IMMBIE JIISI OCBOEHUSI TUCIATLINHBI

Ne Wurepuer-pecypc Kparkoe onucanue

1 | http://dspace.kgsu.ru/xmlui/ Onextponnas bubmuorexka KI'Y.

2 | https://znanium.com DeKkTpOHHO-OUbBIMOTEYHAs CHCTEMA

3 | http://biblioclub.ru/ OBC «Yunusepcurerckas 6ubiHoTexa OHIARH»

10. IIPO'PAMMHOE OBECIIEYHEHHUE ¢
COBPEMEHHBIX HH®OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOT'HU

9BC «Jlanb».

9BC «KoHCYIBTaHT ILTIOCY.

3BC «Znanium.comy.

«["apanT» - CrIpaBOYHO-NPABOBAsI CUCTEMA.

[Ipy uTeHHUH JTEKIUH MOTYT HCII0JIL30BATECS ClIaliI0OBLIE IIPE3EHTALHN.

el et
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11. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE IO PEAJIU3AIIMH
AACHUILITAHBI OCYIECTBJISIETCSI C TPEBOBAHUSIMHM ®I'OC BO 110 JIAHHO
OBPA30OBATEJBHON ITPOI'PAMME

Haumenosanue i ol Yeranosaennoe
000pyaoBaAHHS R KOJIHYECTBO
Ayo. 5-239
Tlsreosainmit RAMEC STORM Core i3-3220
3.3/5GT/3M/4Gb/1.0Tb 64Mb/ DVD+/-RW / LG 8
KOMIIBIOTEp E2211
MynbTume TuitHEII NEC-NP-50G DLP 1024x768, 2600 mm, 1600:1, /
IPOEKTOP D-Sub, RCA, S-Video, IT1Y
BioyaByx Samsung R25Plus Core 2 Duo ]
2000Mhz/14.1"/2048Mb/160Gb/DVD-RW
Ayo. b-234
MynbTUuMe IUHHELT Optoma EX785 DLP 1024x768, 5000 mv, 2000:1, J
IPOEKTOP VGA (DSub), DVI, HDMI, Ethernet
LENOVO IdeaPad U330p, 13.3, Intel Core i5
Hoyrbyx 4200U, 1.6I'Tu, 816, 256I'6 SSD, Intel HD )
Graphics 4400

12. JJISA CTY AEHTOB, OBYYAIOIUXCS C MCII0JIb3OBAHUEM
HUCTAHLIMOHHBIX OFPA3OBATEJIbBHBIX TEXHOJIOI MU

IIpn nenonb3oBaHUM 3IEKTPOHHOrO OOYUEHUS M ANCTAHIMOHHBIX 06pa3oBaTe/IbHbIX
TexHonoruit (nanee 30 u JIOT) 3aHATHS OJTHOCTBIO WIH YaCTHYHO TIPOBOIATCA B PEXKHME
OHJIaifH. O0beM NMCLUMILTMHEI M Paclpe/ie/IeHHe HArPy3KH 10 BUIaM paboT COOTBETCTBYET II.
4.1. Pacnipenienenne 6aioB COOTBETCTBYET M. 6.2 MO0 MOXKET GBITh H3MEHEHO B COOTBET-
CTBHH C pelueHreM Kadenpsl, B cmyuae nepexoaa Ha D0 u JIOT B npouecce o6yueHns. Pe-
meHre Kageaphbl 06 UCIONB3YEMBIX TEXHOJIOTUAX U CHCTEME OIEHHBAHMS JIOCTIDKEHHMI 06Y-
YAOUIMUXCS MPUHUMAETCS C"YYETOM MHEHHUS BEAYIEro MperoaaBaTe/is U JOBOJUTCA 10 CBe-
JIeHHs 00y4qaromuxcs.
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[TPHUJIOXXEHHE 1

AHHOTanus K paboueil mporpamMme AACHUTIIIAHEL
«MareMaTHYecKoOe MOJC/IHPOBAHHE B TCXHHUHKCE»

o0pa3oBaTeNnbHON MpPOrpaMMbl BeICIIEro 00pa3oBaHus —
rporpaMmsl 6akanaBpuara
15.03.05 — «KOHCTPYKTOPKO-TEXHOJI0THYeCKoe o0ecnevyeHue
MAaLIHHOCTPOHTEIbHBIX IPOH3BOACTB
HanpasneHHOCTB:
«TexHO0/I0rus MAIIHHOCTPOEHH»
«TexHOJIOrHs © ABTOMATH3aLHA NPOU3BOACTBA HePTEra3onpomMeIcJI0BOro
oGopyA0BaHU»

Tpymoemkocts mucrmmaunsl: 10 3E (360 akagemMuyeckux yaca)

Cemectp: 5, 6 (ouHas ¢popma obydenus), 7,8 (3aounas popma oby4yeHus)

dopMa MpOMEXyTOYHOM aTrecTanuu: 3adyer, DKk3aMeH (Uid 3a0uHOi opMel 00yue-
Hus), JuddepeHunpoBaHHbIA 3a4eT, JKk3amMeH (U1 09HOH POopMBI 00yUYEeHHs).

Co;lepxcafme JUCIHUITIIUHEBI

Beenenue. 3aaui ¥ BO3MOXHOCTH MaTeMaTH4eckoro Mojenuposanus. Tpebosa-
HHs K MATEMaTHYECKHM MOJEISIM, KaueCTBeHHbIE M KOJIMYeCTBEHHBIE XapaKTePUCTHKH
mojenu. OOl opsaIoK pa3paboTKu MaTeMaTuuecKux Mojeneid. OCHOBHbIE MaTe-
MaTH4YecKHe MeTojsl MonenupoBaHusi. Kinaccupukauus mMaTeMaTHYECKHX MOJIENEH.
O6nacTi MpUMeHEHUs! pa3IMYHbIX BUJOB Mozenei. [IpuMenenue onucaTeIbHbIX MO-
nened Ay u3y4eHus IPOU3BOJCTBEHHOTO MpOIecca U ero KOMIIOHEHTOB. DJIEMEHTBI
ONITHUMHU3ALMOHHOI0 MOJeTupoBanus. [IpiMeHeHre ONTUMHU3ALMOHHBIX MOJIENIEH s
yJIy4LIEHHS TapaMeTPOB MPOIECCOB U PALMOHAIBHOIO YIIPABJIEHHs B MALIMHOCTPOE-
HUU. MeTo/ipl, IpUMePHI PELIeHUs] OT/ENbHBIX 337124 IPOEKTUPOBAHMS TEXHOJIOTHYe-
CKMX IpoleccoB. Beibop maTepuanoB U BUAOB Harpy3ok. [IpoekTupoBaHue mareMa-
THYECKOM MOJIETH Harpy >XeHHs1 MaTepHaJloB.
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