





1 OBBEM JUCHUIUINHDI

1.1 Ounas ¢popma o0yueHust

Beero: 10 3a48THBIX €MHHIIBI TPYA0EMKOCTH (360 axageMUIeCKuX yaca).

£ Ha Bcio
Bup yuedHoii padoTsl

JAMCIHILITAHY
AyauTopHbIe 3aHATHS (Bcero 4acoB), B TOM

9

JlaGopaTopHbIe paboTHl
CamocTosiTebHast padoTa (Bcero 4acoB),
B TOM 4YHCJIe:
Kypcosas pabora
TloaroroBka 9K3aMeHy
Jlpyrue BuJibl CaMOCTOSTEIHHON PabOThI
Buj npoMeKyTOUHOI aTTecTaluu
O6was TPYAOEMKOCTD JHCIUILIMHDI 1 TPYAOEMKOCTH
[0 ceMecTpaMm, B yacax

|

2 MECTO JUCIUIUINHbI
B CTPYKTYPE OBPA3OBATEJIBHON IPOI'PAMMbI

JTucrmruiaaa «MareMaTHIeCKoe MOJIETHPOBAHHE 0OBEKTOB U IPOLECCOB B MAaIIHHOCTPOESHHM
OTHOCHUTCS K 0053aTe/IbHOM 4acTH, Biok 1.

Pe3ynbTaThl H3y4eHUs IMCHUTIIMHEL Heo6X0oxuMbl Juist GOpPMHPOBAHHS npodeccHOHaNBHOTO
Kpyro3opa B 00/1acT MaTeMATHYeCKOTO MOJIETHPOBAHHUS MPOLECCOB 1 00BEKTOB B MALTMHOCTPOE-
HUH.

3 [IJAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA

Tlesb AMCHATIIHHDI
3akouaercs B 00ydeHHH METOAaM 1 MPUHLATIAM [IOCTPOCHHS H KCIIONB30BAHUs MaTeMaTHIe-
CKUX MOJIeJIel B MAIIMHOCTPOUTENIBHBIX MPOKM3BOJICTBEHHBIX MPONECCAX.

3ajavua JUCUMILIHHBI

- opmupoBaHKe y 00YHAIOMHXCS sHaHMI 00 OCHOBHBIX 3aKOHOMEPHOCTAX c6opa, 06paboTKH,
XpaHCHHiI, HAKOIUICHUWS ¥ aHaJIu3a KH(i)OpMaIIPIPI, u HpHMeHeHHC ITUX 3HAHUH U CO3IaHUsL Ma-
TEeMaTHYCCKUAX Moneneifl, TI03BOJISIONINX HcclieaoBaTh v ONTUMHU3UPOBATH HapaMeTpLI HpOI/BBOﬂ-
CTBCHHO-TCXHOJTOI‘H‘{CCKHX CHUCTEM.

KommeTenmuy, opMupyeMble B pe3y/bTaTe 0CBOCHIS JAMCHUILINHBI (HATIPABJICHHOCTH «Tex-
HOJIOTHSI MATTHHOCTPOCHHUSD?)

Crioco6e oreHnBaTh 3((EKTHBHOCTE CHCTEM YIPABIICHIA HayKOEMKHMH TIPOHU3BO/L-

OIIK-4
CTBaMH, pa3pa60TaHHLIMPI Ha OCHOBE COBPEMEHHBIX MaTeMaTHYeCKUX METOJIOB.

B pe3y/bTate H3y4eHUs TUCHHILIHHDL 00y4aeMblii JT0JDKEH:



3HaTh:

OCHOBHBIE II€NIH, 3aa4d U METOMBI MaTeMaTUu4ecKoro
MO/IeTIUPOBAHHUs IPOLECCOB 1 SBJICHUI B MAITHHOCTPO-
WTEJIEHOM IIPOU3BOJACTBE
Pa3HOBUTHOCTH MaTeMaTHIeCKHX MOJIENEH, obnmactu 1
0COOEHHOCTH UX NPUMEHEHHS IPH pelLIeHUH Pa3IuIHbIX
WH)KEHEpHBIX 331134

METO/IbI IIOCTPOCHUS Moneneﬁ C HpI/IMeHeHHCM CO0T-
BETCTBYIOLIETO MaTeMaTH4ecKoro anmnapaTra U C y4eTOM
HCII0JIb30BAHUS BbI‘{IdCHHTeJIBHOﬁ TEXHUKH

(QGpa3oBaTeIbHbIN Pe3yIbTaT
BbIOMPATh 0OBEKT MOJCIMPOBAHHS, BBIABILITE €ero oc-
HOBHBIE CBOICTBA M KBAIH(UIMPOBAHHO ONpPENCIIATE
KpyT 3afad JUlsl MaTeMaTHIeCKOro MO/IETHPOBAHHUS B
LeJISX M3yUeHus JAHHOTO 00BeKTa

paspaGaTbBaTh MaTeMaTHIECKHE MOAICIIH JIOKAJILHOTO
YPOBHSI JUIsl H3yUEHHS JACTHBIX BOMPOCOB u3 00nacTy
MPOM3BOACTBA MAIIHH

[IPUMEHSITH OCHOBHbIE MATEMAaTHUCCKIE METO/IBI JUIS
II0CTPOEHHS] MOJIENIEH Pa3IuHOr0 Ha3HAYCHUA U
YPOBHSI CJIOKHOCTH

pa3pabaThIBaTh ANrOPUTMBI I aBTOMATH3alMH PO~
11ecca MOJIEIMPOBAHHS C IPUMEHCHUCM 5BM

Buanerb

Muaexe KOMIIETEeHIHH

OIIK-4

4 COJIEP’)KAHUE JMCTMILTAHBI

KoaudecTBO 9acoB M0 BUIaM
yueOHBIX 3aHATHI
JlaGopatop-
Jlexuuu PEIOp
Hble paboThl

Oop aSOBaTeﬂbelﬁ pe3yJibTaT
COBPEMCHHBIMH MeTOoAaMHu HpOCKTI/IpOBaHHﬂ, MareMa-
TUYECKOTI0, (bHSquCKOFO ¥ KOMIIBIOTEPHOI'0 MoAeu-
pPOBAHUS

4.1 YueOHo-TeMATHIECKHI IJIAH

HauMeHoBaHHE
paszena, TeMbI

Knaccudukamus MaTeMaTHIeCKux MOJIe-
Jeit. OGACTH PUMEHEHHs PA3IAYHBIX BH-
JI0B MOJIENIEH

TIpuMeHEHHE ONUCATENbHBIX Mojienet uist
W3yHeHHs POM3BOJICTBEHHOrO Nporiecca |
€ro KOMIIOHEHTOB

PyGesxHbI# KOHTPOTB Nol(KoHTposibHOE T€-
CTHPOBAHHE)

JleMEHTHI OIITHMH3AIMOHHOT0 MO/ICTHPO-
panus. [[pUMeHeHHe ONTHMHU3AIMOHHBIX




MOJIeIeit [T YTy YLIeHUs TapaMeTpoB Mpo-
IHECCOB M PAlOHATBHOTO yIPABJICHUS B Ma-
IAHOCTPOECHUH

MeTobl, IPEMEPHI PEIIEHNs OT/IETBHBIX
3a/1a4 IPOEKTUPOBAHMS TEXHOIOTHICCKUX

HaumeHnoBaHKue
paszena, TeMbl

TIpu3HaKy KiIacCH(pUKAIK i BUIIbI MaTeMaTHIECKHX
Mojieleif: Croco0 MOydeHHs; XapakTep oTobpaxe-
HHSL CBOMCTB 00BEKTa; IPUHAIIEKHOCTH K HEpapXi-
4ecKoMy YPOBHIO H3y4aeMoro 00beKTa; CTereHb Je-
TaJM3AIMK; CIIOKHOCTD PElTacMbIX 3a1a4. OcobenHo-
CTH  TOCTpOGHHs MOJeNeH, HX HCIONb30BAH,
YPOBHS HX CIOXKHOCTH, IOCTAHOBKH 331111 MOJIENH-
pOBAHHSL, PEICTABICHUA MOJICIH 1 pe3yJIbTaToB MO-
JeMPOBAHHS, TIPUMEHACMBIH MaTeMaTHYECKUH arra-
AT | IIpOrpaMMibIe CBOMCTBA U Ppas/IMYHBIX BUJIOB
MOZEINeH.
Hasnauenne ONMCATENBHEIX MOJENCH W ypOBEHD
CJIOXKHOCTH PELIaeMbIX 3a/1a4. MaTeMaTHYecKui ar-
TIapaT OMMCATEIBHBIX MOJENEH - MCTOMEI b depen-
{MANBHOTO HCYUMCICHHS, CTATHCTHYECKHE METOMBL
Mo/ieTMpOBaHHE CHIIOBOTO B3aUMOJIEHCTBHS B 30HE
06paGoTKU HAa OCHOBE IMITMPHHYCCKUX 3aBHCHMOCTER
1 Ha ocHoBe Gananca pabot. Moziens (popMUpOBAHHs
TOYHOCTH HA TEXHOJIOTHYECKOM IEPEXO/Ie, B pe3yIib
TaTe ONEpALMA U B IPOIIECCE PeaH3aluy MaplipyTa.
Mo/ie/IMpOBAHKE TPy I0EMKOCTH 1 POU3BOMUTEINLHO-
CTH B IIPOCTBIX 0OPAGATHIBAIONINX CHCTEMAX. Pacuer
qACTHBIX ¥ OOIIMX TOKA3aTeNeH POM3BOJCTBEHHOIO
mpoliecca Ha OCHOBE JCTEPMHHMPOBAHHBIX MareMa-
THYECKHX COOTHOmeHuH. [IpUMEHEHHE OIMHCATEIIb
HbIX, AHATMTHUECKHX MOJIeNeii B XO/IE POCKTHPOBA-
HYiS ¥ MCIIOJHEH S TEXHOJIOT MYECKUX MPOLIECCOB.
O61mas OCTAHOBKA 33124 ONTUMHU3AIHH. OnTuMu-
AaUUONHbI! XapaKTep PasBATHS MAIIMHOCTPOUTCIE:
HOTO IIPOM3BOACTBA, [JOOATBHBIC ¥ HACTHBIC 3aa4n
omrumuzarmE. Crenpuduka MoucKa HauiIyImero pe-
LIeHHs, KPUTEPHH ONTHMHU3ALMY, KOMILICKC OrpaHy-
wenuil 1 nesieBast GyHKIws. MareMaTHIeCKue METO/b!
¥ [IPOTPAMMHBIE CPEJICTBA, [IPUMEHACMEIC JUISL OTITH-
MU3ALHOHHOTO MOJenupoBatus. IIpuMepsr MOACIH
pOBAHUS TPOILECCOB C MPHMCHEHUCM ONTHMU3ALMH:

Knaccuduxanus Mmare-
MAaTHUECKUX MOJIETIeH.
O6nacTd MPUMEHEHHS
pasNUYHBIX BHJOB MO-
nenei

TIpuMeHeHUe Omuca-
TeJIPHBIX MOJIENEH IS
M3ydYeHHs] IPOU3BOI-
CTBEHHOTO Ipolecca i
€ro KOMIIOHEHTOB *

eMEHTHI OIITUMHU3a-
[MOHHOTO MOJIETIUPO-
pauus. [IpuMeHeHne
ONTAMH3AIUOHHBIX MO-
nesnei IS yydiIeHust
[apameTpoB MPOLECCOB
M PalHOHAIEHOTO
ynpasJieHus B Malli-
HOCTPOCHHHI




sajaua BHI00pa 0GBHEKTOB MPOM3BOJCTBA NPU 3akaH-
HBIX CHIPBEBBIX PECYPCaX; ONTHMHU3ALHUS PACKPOs Ma-
TEPUATIOB; “BEIKpauBaHUE” ACTAlA U3 KOHKPETHOH 3a-
TOTOBKH;, ONTAMH3AIMS PEKUMOB 06paboTKH; ONTH-
ME3aIMOHHBIA TOAXOA K Pa3sBUTHIO (yKpyIHEHHUIO)
IPOU3BOZICTBA; U TpOUEe. MHOTOKPHTEPUAIBHBIC 32~
7laun ONTHMHU3AIMH U IyTH MX PEIICHHS.
MeTopl, TPUMEPHI Pe- TpoeKkTHpOBaHIE (BBIGOP) 3arOTOBOK, MapLIpyTa
[ICHHS OT/ENBHBIX 3a- | 06paboTKH, omepaiuii. BEIOOp CTaHKOB, MpHCIIOco0-
4 | may mpOeKTHPOBaHUA JeHuil, PEKYIEX M MEPUTENBHBIX HHCTPYMEHTOB.

TeXHOJNOTMUECKHX TIPO- | PacueT TPHIYCKOB PEKUMOB PE3aHMi, HOPMHUPOBa-
1IECCOB HHE.

4.3 JIaGopaTopHbie paGoThI

Ounas Gpopma o0ydeHus

HaumeHoBaHHe
pasziena, TeMbl

HaumeHOBaHUE U COEpIKaHKe 1aGopaTOpHOi paboTbl

5 cemecTp
MeToibl, IPUMEPBI Pe- Pa3sMepHO-TOYHOCTHOH aHAIH3 TEXHOIOTHICCKIX
IeHHUs OT/JENBHBIX 3a- | POILECCOB
J[a4 IPOEKTUPOBAHHS s
TEXHOJIOTHYECKHX IPO-
11eCCOB

PyGexcubtit KOHTPOIb Nel (KoHTpoNbHOE TeCTHPOBAHHUE)

Omnpe/ieieHHe [PHITYCKOB pacyeTHO-aHAIATHYECKH
METOJIOM

MeToibl, IPUMEPBI pe-
[IeHKs OTJENBHBIX 3a-
J[ay IIPOEKTHPOBAHMUS

TeXHONOIMUECKAX NP0~ [ Texppdeckoe HOPMHPOBAHHE OMEpaIliii MEXAHHC:
Iisceop CKO# 06PABOTKH

PyGeHbIi KOHTPOIIb Ne2 (KoHTpOJIbHOE TeCTHpPOBAHHE)

HOCTPOCHI/IC MaTemamqecxoﬁ MOJIeNIA OIIPEACIICHUS
ONTUMAJIBHBIX PEXUMOB pe3aHus

5. METOAWYECKHUE YKA3AHUSI
JIUIS1 OBYYAIOHAXCSA 10 OCBOEHMIO IV CIMIIINHBI

Jiucnummna «MaTeMaTuueckoe MOJICTPOBARKE IIpoIEccoB U 0GBEKTOB B MAIIHHOCTPOC-
HUHy SBISETCS YaCTHIO LUKIIA TIPE/IMETOB, MOCBAIICHHBIX MaTeMaTHYeCKOMY MOJEIUPOBAHHMIO CH-
cTeM, 0OBEKTOB H MPOLIECCOB.

Jlist YCTIeNIHOTO OCBOCHHS Kypca TPeJIyCMOTPEHBI JIEKIMOHHEIE 3AHATHA 110 KITFOYEBBIM Te-
MaM TIpEe/IMETHOH 06IacTH. HanGonsmmii 2¢pdexT oT MPOBEACHUS JEKIMOHHBIX 3aHATHI MOXHO
0’KHJIATh JIAIID TIPA TIOJTOTOBICHHOCTH 06y HaIOIIUXCS, T.€. IIPH yCBOCHUH HMH COOTBETCTBYIOLIETO
Teopernueckoro marepuana. [looromy oGydaroIyecs HaKaHyHe JIOJDKHEL GBITH MPOMH(OPMUPOBAHBI
0 JaTe 1 TeMe CIIEJIYIOMIETro JIEKIIHOHHOTrO 3aHATHS € yKa3saHHeM Pas/IeioB JEKIMOHHOro Kypea, Ko-
TOpBIe HEOOXOMMO H3YUHUTH IIPH CaMOCTOSTENIBHOM MOATOTOBKE.

AKTHBALUS] MBICTIATEIIBHOH J€ATEIbHOCTH 06y UaIOUXCs HA JIEKIMOHHBIX 3AHATUAX obecrre-
quBaeTCs TPUMEHEHUEM TEXHOIOTHH 11po6IeMHO}i OCTAHOBKH 3313, «MO3TOBOTO» LITypMa, KOJI-
JIEKTUBHO# PabOTHI ¢ BO3MOXKHOCTBIO 0BGy K/IEHHs i TIPH TIOMOIIIH TPENONIaBaTesLs.
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JlaGopaTOpHBIi MPAKTAKYM MPOBOXHTCA B KOMIIBIOTEDHOM Kyracce Kadeppl, MpenMyLie:
cTBEeHHO B hopme MHTEPaKTUBHON HHIMBHIYAIbHOH PaOOThI o6yuaemoro ¢ OBM ¢ BBITOTHEHAEM
KaK IOIIaroBo# WHCTPYKIMH IO pabore B Heil 1 aHAJU30M MOJTy4aeMbIX pe3ynbTaToB, TaK 1 WHIA-
BH/IyabHBIX 3a1anuii 0e3 3aBEIOMO p3BecTHOTO paHee pemenus. [1oaroToBka K 71a60paTOPHBIM pa-
GoTaM BHIMONHSIETCS 00YUAIOMMMCs CAMOCTOATEILHO OCPEICTBOM H3YHEHUs CBS3AHHOIO ¢ TeMa-
THKO# Ta00PaTOPHBIX PabOT TEOPETHHECKOTO MaTepHaa JIEKIHOHHOT0 Kypea.

CamocTosTelpHAs paboTa 06yyaromuxcs, Hapany ¢ ayIUTOPHBIME 3AHSTHAMHU B IPyIIE Bbl-
nonusiercst (pu HETOCPE ICTBEHHOM/OII0CPE/I0BAHHOM KOHTpOJIE TPENOo/IaBaTesis) Mo yueOHUKaM 1
y4eGHBIM OCOOHSM, OpHUTHHATIBLHON COBpEMEHHOM JUTEpaType Mo npodumo. CamocTosTe/bHAL Pa-
GoTa 00yHAIOMErocs MOpasyMeBaeT MOAroTOBKY K PyOEKHBIM H TEKYIIEMY KOHTPOJIAM UL OYHOM
dopmb! 0OyHeHHsI; TOJITOTOBKY K a6opaTOPHBIM paboTam, CaMOCTOATEILHOC U3yueHUe pas/eNoB
JIMCIMIIIMHBI TOATOTOBKA K 9K3aMCHY.

WTorosast ¥ MpOMEXKYTOUHAs aTTeCTalllsA paboThI 00y IAIOIIXCS 0uHO¥ (opMBI 00YHCHHUS 11O
JMCIHATIIAHE IPOU3BOAHUTCA 11O GaITbHO-PEHTHHIOBOH CHCTEME KOHTPOJIS H OLICHKH aKaJIeMUYECKON
axTEBHOCTH. [109TOMY JUIS BCEX 00y JalomIuXCs HACTOSTENHHO PEKOMEH Ty eTCs TIIATEIIBHO npopaba-
THIBATH MATEpHAI YIeGHBIX Pa3/IeNOB UCIHUILIAHEL B paMKax caMOCTOATENBHOH paboTEI.

PexoMeHyeMblii peKHM €aMOCTOSITENILHOM PaboThI

Pexomenayemas Tpy-
JIOEMKOCTb, aKaJl. Jac.

HaumeHoBaHHE BUIA CaMOCTOSlTCJ'II:HOﬁ pa60TBI

TToaroToBka K 9K3aMeHy
TToaroToBKa K pyOexHOMY KOHTPOJIO Nol (2 uaca Ha ojH Py6ex)
TloaroToBKa K pyOeXHOMY KOHTPOJIO No2 (2 yaca Ha OJIMH P
TloxroToBKa K JAGOpaTOPHEIM paGoTam (110
CaMOCTOATEIBHOE M3y YeHHE Pas/eioB WCIHUILTHHDL:
Kiaccudukanus MaTeMaTH4eCKuX Mmozeneit. O6acTi MPHMEHEHNS
Da3IMYHEIX BUIOB MOJIENer
TTpuMeHeHHe ONHUCATENbHBIX MoielIeil ISl N3y UeHHs! IPOM3BO/ICTBCH-
HOro mporiecca i ero KOMIOHEHTOB :
SIEMEHTBI ONTHMHU3ALHOHHOT0 MOJIEIMPOBAHHUSL. IIpuMeHeHHe ONTH-
MI3AIMOHHBIX MOJIENEH JUIsl YTy IICHHS 1apaMeTpoB IPOLIECCOB U
HAIMOHATHHOTO yIIPABICHHs B MAITMHOCTPOCHIH
MeTozbl, IPUMepbI PeIIEH s OTJICNBHBIX 3a/1a% HPOEKTHPOBAHMS TEX~

6 ®OH/J] ONEHOYHBIX CPEJICTB K ATTECTAIIMA MO JUCHUAIUINHE

6.1 Tlepedenn ONEHOIHBIX CPEICTB
1. BaibHO-pEHTHHIOBAs CHCTEMA KOHTPOJIS ¥ OLEHKA aKaJeMAUecKoil AKTHBHOCTH 00y JaIOLIUXCS
B KITY.
2. BaHK TeCTOBBIX 3a/@HMH K PyOeKHBIM KOHTPOJIAM Ne 1, Ne 2.
3. BaHK TECTOBBIX 3a/laHH K 9K3aMCHY .
4. OTueTHI TI0 Ta6OPATOPHBIM PabOTaM.



6.2. Cucrema 6a/IbHO-PETHHIOBOW OLEHKH paGoThI 00yHarOMUXCs 110 JHCIH-

nJInHe

HaumeHOBaHHE

CopepxaHue

Pacnipenernenue 6ai-
JIOB 33 CEMECTP I10 BHU-
naM y4eGHOM paboThI

Pacnipesenenue 6aioB 3a 1 cemectp (ouHas o

pMa 00ydeHus)

(noBozMTCS O CBEZIL-
Husl OOy HAOMIXCH HA | o cepenme gzm:r? Hzxax- E;);:u;::"? PyGeskHbiit | PyOexHbii
TepBOM Y4EOHOM 33~ | nexumit - g P P 6 P lxonrpors 1 | KoHTpOH 2
HSATHH), CPOKH C/Ia9H LI HETAREO0T
yue6HO# paGoThI (ITpH
HeoOX0IUMOCTH)
BanbHas OLEHKa 4 4 4 \ 15 15
TTpuMeyanust 0BO-
P Bceero 1o Hyoso
16 4 " nurcs Ha | IIpoBo-
Reciono Cero 0 8 | 3.y ja- | AUTCS Ha
Gai1oB Gayuios (110 6opa- 4-m nmabo-
16 6amwioB | (mo 4 Gai- 2 Gawra 33 | roproM | paTop-
(4 nexuun | J10B Hal | (RAAIED HOM 3a- | HOM 3a-
o 4 Gan- | Kaxayio nabopa- HATHH | HATHH
nabopa- TOPHYIO
110B) P aBoTy) Beero | Beero 20
TOPHYIO pavoTy
6 206a1- 6asuioB
pabory) .

Kputepuii mnepecdera
GaIoB B TPaJULMOH-
HYIO OLEHKY MO HTO-
raM paboTel B Ce-
MecTpe ¥ 9K3aMeHa

60 u MeHee 6aIoB — HEYIOBIETBOPUTENIBHO;
61...73 — yAOBIETBOPHTEIBHO;
74... 90 — xopouio;

91...100 — oTIMYHO

Kpurepuii pomycka K
NPOMEKYTOYHON ~ aT-
TecTaluy MO JUCIHM-
[UTHHE, BO3MOXHOCTH
MONy4EHHs «aBTOMa-
THYECKH» OK3aMeHa-
[MOHHOM OLEHKH) TI0
JIACLIATIIAHE

Tak e MOTryT yKasbl-
BaThCA KPUTEPUU TIO-
nydenust  GOHYCHBIX
GasioB, NMPUMEHEHHUS
TOBBIIAIONIETO M
TOHIKAKOMEro Kodd-
(uimenTa 1 T.J.

Jlis fomycka K IIPOMEIKYTOUHOH aTTeCTAINHA (3Kk3aMeHy) 00yHqaro-
[ipiics TOJKeH HaGpaTh MO HTOTaM TEKYIIero H py6exKHOr0 KOHTPO-
el He Meree 51 Gawia. B ciydae eciu o6yuaromuiics Habpai MEHee
51 Gasna, TO K aTTECTALMOHHBIM UCIIBITAHUSM OH HE JIOITYCKAETCsL.

Jlyist IOy 9eHHST 5K3aMEHAIIHOHHOMN OIIEHKH «aBTOMATHICCKI» (6e3
NpOBEJCHHs [POLE/YPB HPOMEXKYTOTHOH arrecranuu) oOydaromie-
Mycsi He0OX0/IIMO Habparhb B XOJI€ TEKYILIETO X PyOEKHBIX KOHTPOJICH
He MeHee 61 6aua. B 9TOM Ciry4ac HTor GaJUTbHOM OLEHKH, [OJIydae-
Moit 06ydaromuMesl, Onpeaessiercs no KoJiuyecTBy 6aiuioB, HaOpaH-
HEIX UM B XOJ€ TEKYIIEro M pyOeKHBIX xontponeit. [lpu ato, Ha
yCMOTpEHUE MpPEno/iaBaTelns, GayUIbHAs OIEHKa 00ydaomerocs Mo-
JKeT GbITh MOBBIIICHA 3 CYET IOJTyYEeHHUs IOTIONHATEIBHBIX 6ayioB 3a
aKa[EMUIECKYIO aKTUBHOCTb.

OGydaronyiics, MMEIONIHH MpaBo Ha roJyueHne OueHku 6e3 mpo-
Be/ICHHA TPOTIE/Ty Phl IPOMEIKY TOUHOH aTTecTallii, MOYET MOBBICUTH
ee MyTeM TPOXOJKIEHUs! ATTECTAIMOHHOTO ucplTanus. B ciydae mo-
fiydenust o0ydaromumes Ha aTTecTaIMOHHOM Hcnbrranud 0 GasoB
ATOr GaTbHOI OIEHKH MO AUCIHMILIMHE HE CHIDKACTCA.




TYPHO-TBOPYECKOH M OOINECTBEHHOH NEATEIHHOCTH O00ydaromeMmycs
MOTYT OBITH HAUHCIICHBI JOIOJIHATENBHEIE OaIbl Ha OCHOBaHHH. Mak-
CHMAJIBHOE KOJIMYECTBO JOMOJIHUTENBHBIX OA/LIOB 32 aKaJIeMHYECKYIO
aKTHBHOCTH II0 OJHON AMCHHUIUIHHE cocTaBisieT 30. OcHOBaHHEM UIS
TIOJIyYEHHUS IOTIOIHUTEIBHBIX OAIIIOB SBIISIOTCS:

- BBIIOJIHEHHE JIOIONHUTENBHBIX 3aaHui [0 JUCLUILUIHEE (IOIO0J-
HMTENbHBIE 6aJUTBl HAYUCISIOTCS IperogaBaTesiem));

- yd4acTHe€ B TeYeHHE CeMecTpa B y4eOHOW, Hay4HO-
UCCIIENI0BATENBCKOM, CIOPTHBHOM, KyJIBTYPHO-TBOPYECKOM M 0OIme-
ctBeHHOH JesTenbHocTH KI'Y (Gamuisl HAYMCIAIOTCS HAa OCHOBAHUH
NIPEZICTABJIEHHs MPEKTOPa HHCTUTYTa K IMOOIIPEHUIO 00YYArOIIErocs ¢
yKazanueM (aKTa ydacTds OOY9YaroOErocs B MEPOIpPHSATHH H €ro
BKJIazia)

E-N

DopMBI B BHIBI yuel-
HOM  paboTel  JuIs
HeyCIeBaommx (Boc-
CTaHOBUBLIUXCS  HA
Kypce oOyueHust) o0y-
YaIOIUXCs U HOJIy-
YEHHS HEJOCTAFOIIHX
6alIoB B KOHIE Ce-
MecTpa

B cnywae ecim k mpoMexyTodHO#H arrecTanmm - (3K3aMeHy)
Habpana cymMmma MeHee 51 OGamwra, oOywaromemycs HEOOXOXHMO
HabpaTh HEIOCTAIOIIEe KOJIUYECTBO OGAIIOB 33 CYET BBHINOIHEHHS 0-
TIOJIHUTETIbHBIX 3a[aHMi, 0 KOHIA IOCIeHeH (3a4eTHOIM) Helenu ce-
MecTpa.

JIukBUanys aKageMUYECKUX 3a/10JDKEHHOCTEH, BOSHUKIINX H3-32
PasHOCTH B y4eOHBIX IUIAHAX IpPH IEPEBOJE WM BOCCTAHOBJICHHH,
HPOBOJMTCSI IIyTeM BBIIONHEHHS JONOIHUTEIbHBIX 3a1anuii, Gopma u
00beM KOTOPEIX OIPEENISeTCs! IPEMNoIaBaTeeM.

6.3 IIpouexypa oneHNBAHAS PE3yJILTATOR OCBOEHHS THCIHILIHHBI

Iepex rpoBeneHneM KajkI0TO pyGeKHOro KOHTPOIIs MPeNoAaBaTeNb MpopabaTBaet ¢ 06yda-
EMBIMH OCHOBHO# MaTepHaJl COOTBETCTBYIONIUX Pa3/eNOB AHCIHUILIMHEL B (HOPME KPATKOM JIEKIHH-
mucKyccun. PyGexHbIe KOHTPOIH (KOHTPOTBHEIC TECTHPOBAHUS) IPOBOATCS B BHJE TECTHPOBA-
HHS.

BapuaHTb! TeCTOBBIX 3a/[aHui JUIs pyGeKHEIX KOHTpOJIEH ounO# hopMbr 06yuerns Ne 1 cocto-
At u3 15 Bonpocos, Ne 2 - u3 15 Bonpoco (GaiibHast oueHka Bompoca: 1 6amt 3a MpaBHIBHBIA OT-
BET Ha BOIIPOC BOIIPOCA).

Ha xaxioe TectupoBanue mpu py6ekHOM KOHTpOIIe 00y4arOIeMycsl OTBOTUTCS BPEMS HE Me-
nee 30 MunyT. Ha KpaTKyio JEKUHIO-TUCKYCCHIO BRIIEISETCS He MeHee 5-10 muHyT. Ha BImagy u
cOOp TECTOBHIX 3aIaHUM BBIACISETCS 5 MUHYT.

Ilpenonasarens onenuBaeT B Gallax pesylbTAThl TECTHPOBAHUS KAXIOTO 0GYUAIOLIErocs To
KOJIMYECTBY NPABHJILHBIX OTBETOB M 3aHOCHT B BEJIOMOCTb ydYeTa TeKyIlel yCIeBaeMOCTH.

OK3aMeH 10 Kypcy HPOBOJHTCS B IHCHMEHHOH (hopMe 1o GHITeTaM, COCTABIEHHBIM B COOTBET-
CTBHH ¢ pabouei mporpaMMoii. Busier mpejumonaraer coGoi TEOPETHIECKYIO YaCTh, COCTOSILYIO H3
2-X Pa3HOILIAHOBBIX BOTIPOCOB. JIIsi MOIrOTOBKH OTBETa 06YHAIOMEMyYCsl Ha SK3aMEHe IPeI0CTaB-
JSETCs 45 MHHYT, OTBET Ha KaKIIbIi TEOPETHYECKHH BONPOC ONeHHBaeTCs 1o 10-GautbHOM mKate,
BBINOJIHCHHOE TIPAKTHYIECKOE 3aJaHUe OLleHHBaeTcs o 10-6a/uibHolM mKae.

PC3yJ’II>TaTI>I TEKYILICro KOHTPOJIS YCIIEBAEMOCTH M 3K3aM€Ha 3aHOCATCS IIperogaBareiieM B
9K3aMCHAIIMOHHYIO BEIOMOCTh, KOTOpas CAAaeTCs B Opl'aHHSaHHOHHHf;I OTZACJI HHCTUTYTA B J€Hb K-
3aM€Ha, a TaK)K€ BBICTABJISIOTCS B 3Q4YE€THYIO KHHXKKY 06y‘la}OIl[CFOCﬂ.

6.4 IlpuvephbI 0LIEHOYHBIX CPEACTB AJIsl PYGEeKHOT0 KOHTPOJIS H SK3aMeHa.

ITpumepot 6onpocoe mecmosozo 3ad0anus ona pyéesicnozo Konmpona 1
1. TIpuemb1 MoIeTMPOBAHHNSI IOIPA3IENISIOTCS Ha:

@) Mamepuansioe MoOenUposane, NPeOMemHoe MOOENUPOBAHE

0) Mmamepuanvroe Mooeruposanue, udeanvHoe MoOenuposanue

6) udeanvtoe Mooenuposane, abCMpakmuoe MoOenUPOBaHUe
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2. Eciu IIpoTiece MOJIETMPOBAHHUS COCTOUT B M3yUeHAH CHCTEMBI IIOCPECTBOM MaKeTa, COXpaHso-
[mero (pU3MEecKyio MpUPOLY CUCTEMDI, TO 3TO -

a) ¢usuueckoe MOoO0enuposarue

6) abcmpaxkmuoe MoOenuposanue

8) udearbHOE MOOCIUPOBAHUE

3. AJleKBaTHAs 3aMeHa HCCIIeyeMOro TEXHIECKOro yCTPOHCTBA HITH IIpOLIEcca COOTBETCTBYIOIIEH
MATEMATHUECKOH MOJIENBIO | €€ TIOCIeyIomIee A3y CHHe METOJIaMH BHIUMCIIATEbHOM MaTeMaTHKI
C TpUBIICUEHHeM COBPEMEHHOH BBIUHCITHTEIBHOM TEXHUKH - 3TO

@) mexHuuecKoe MoOeNUposanue (BbruucumensHbolil oKCHepuMenm)

6) Mamemamuyeckoe MoOeIuposanue (Bbruuciumenvblil SKCnepuMenm)

8) (pusuyeckoe MoOeIuposanue (vrducnumensolii oKChepuMeHm)

4. 3asiaua yCTAHOBJICHWS BUJIA U TIapaMeTpoB 3ABHCHMOCTH OTKJIMKA Y OT yPOBHS OJ(HOTO MK HE-
ckonbKHX (paxropos X — 3TO 3a/a4a

@) pezpeccuonio20 aHaIu3d

6) KOppeNsAYUOHHO20 AHANU3A

8) OUCNEPCUOHHO20 aHAMU3A

IIpumepbsl 60npocos mecmno6ozo 3a0anua 014 py6edxncno20 KOHMpoa 2

1. B macrosuiee BpeMs IIABHbIM B MaTEMATHICCKOM MOJIEPOBAHHS SBJISETCS COBEPIICHCTBOBA-
HAGHpUATENC = = - ) HICCBHOIERRELE COBpeMeHHbIE HH(}OPMAIHOHHbIC TEXHOTOTHH.
VKaXuTe COCTABIIAIONIME TPHAIBL:

a) «Modelb — aneopumm - npozpammay

6) «o0veKkm - pacuemnas cxema - Mmooenby

6) «pacuemHas cxema — MoOelb - Aneopumm»

2% TpeGoBanue K MATeMaTHUIECKON MOJIENH, KOTOPOE XapaKTepu3yeT CII0COOHOCTD OTPAXKATh
3a7aHHbIe CBOMCTBA OOBEKTA C MOTPEIIHOCTHIO HE BBILIIE 3a/IaHHOM O:

a) yHueepcanbHocne

6) mounocms

6) adexeamHoCcb

B [0 IPHHAIEKHOCTH K HEPAPXUICCKOMY YPOBHIO MAaTEMATHIECKAE MOJICITH (MM) nozpas-
IIeNSIoTCA Ha: y

a) cmpyxmypnvie MM, unéapuanmiivle MM

6) MM MmuKkpoypoeHs, MM maxpoyposns, MM memayposHs

6) nuneiinbie MM, nenunetinvie MM

4. CTpyKTypHBIE T€OMETPHICCKHE Maremarmaeckue Mogend (MM) st 0TOOpaXKeHHs reoMeT-
PHUECKIX CBOHCTB ACTAIH € HECIOKHBIMH [10BEPXHOCTSIMH TIOJIPA3/ICIIAIOTCS Ha:

a) kapkacnvie MM, Kunemamuyeckue MM

6) ananumuuecxue MM, anze6ponoauueckue MM

6) ananumuueckue MM, kunemamuteckue MM

5 Maremaruueckie moxes (MM), Tpe/ICTaBIISIOIHE c0060ii KOHEUHBIE MHOXKECTBA 3JICMCH-
TOB, HAIUMEP TOYEK MM KPABBIX, NpUHAIIEKALIIX MOJIE/THPYEMO¥ TIOBEPXHOCTH - 3TO

a) ananumuieckue MM

6) anzebponozudeckue MM
6) kapkacrole MM
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TlonHBI CHMCOK TECTOBBIX BOMPOCOB npUBEEH B Y4eOHO-METONMYECKOM KOMILIEKCe
JACIATITHHBL. :

IIpuMepbl BONPOCOB K IK3AMEHY
1. TIpuMeps! MOJIETTHPOBAHHS HPOLECCOB C IIpUMEHEHAEM ONTHMHUBAINH: «BBIKPAMBATHEY ne-
TaJ U3 KOHKPETHO! 3aTOTOBKH.
2. OCHOBHBIE TaIbl IOCTPOCHHS MOJICIIH: pa3paboTKa aNropuT™a, MO3BOJIIOLIETO YIOPSIIOUHTE
HACIIONB30BAHME HMEIOIIMXCS MATEMATHICCKIX COOTHOIIEHUH.
dopmanu3aus MOJCIH, €€ EPeBO/L Ha DBM.
4. TIpuveps! MOJIETMPOBAHHS POLECCOB € IIpMMEHEHHEM OTITHMH3AIIMA: ONTHMU3ALI PEKUMOB
00paboTKH.
OCHOBHBIE HTAITb! TIOCTPOSHHS MOJIEIH: anpobaitis MOAC/H.
6. Pacuer UNC/ICHHBIX 3HAYECHUH NAPAMETPOB CBOHCTB 00BEKTA, OIEHKA TOYHOCTH U /IEKBATHOCTH
MO/IEITH.
7. TIpuMepbl MOJETHPOBAHHSL IPOLIECCOB C IPUMEHEHHEM OITHMHU3ALH: OITHMU3ALMOHHBIH MOJI-
X0J1 K pa3BUTHIO (yKXpy[IHEHHMIO) IIPOH3BO/ICTBA.
8. OCHOBHbIE TAIIBI IOCTPOSHHS MOJIEIH: HCCIC/0BAHIE 06BEKTA MOEHPOBAHIS 1 €I0 CBOUCTB
¢ TIOMOIIIBIO MATEMATHYECKON MOJICITH.
. MHOTOKpHTEPHATBHBIC 33/1a9H ONTHMH3AINH 1 IIyTH HX PpeLICHHS.
10. O630p MaTeMAaTHIECKUX METO/IOB, ACTIOIB3Y EMBIX [Ip¥ MOJICJIPOBAHAH IIPOIIECCOB B MAUIHIO-
CTPOEHHUH, X BO3MOXHOCTH 1 06J1acTy MPHAMEHEHHUS.
_Mopens (popMUPOBAHHS TOYHOCTH HA TEXHOTIOTHHECKOM ITepexoJie, B pe3yJIbTaTe ONepaliu U B
nporecce peaiu3alii MapipyTa.
12. Knaccuduxarms MaTeMaTHIeCKiX Motesieit. OGTacTH IPUMEHEHHs PA3IMIHBIX BUIOB Mojyie-
nent. .
13. MeTozibl, TPUMEPBI PEIIEHNs OTICIIbHBIX 33131 IIPOEKTHPOBAHMS! TEXHOJOTHHECKUX POLECCOB.
[IpoeKkTHpOBaHUE (BBIOOP) 3arOTOBOK, MapuIpyTa 06paboTKH, ONepaltit.
14. Bujipl MaTEMATHIECKHX MOJIENCH 10 cnoco0y MoJy4eHuUsl.
15. MeTo/1bl, IPEMEPBI PEMIEHMs OT/ISIIBHBIX 3313 [POEKTHPOBAHHS TEXHOIOTHIECKAX MTPOUECCOB.
BuIGOp CTAHKOB, IIPHCTIOCOONCHHH.
16. BHibl MATEMATHUYECKHX MO/ICIIEH 1O XapaKTepy oToGpakeHust CBOMCTB 00BEKTa.
17. MeTo1bL, TTPUMEPBI PEIIEHNsT OT/C/IBHBIX 33713t IPOEKTHPOBAHMS TEXHOJIOTHYECKUX [IPOIIECCOB.
Pacuer IpHITYCKOB, PEXKMUMOB PE3aHHA.
18. Brisl MaTeMATHUYECKUX MOJIENEH 10 MPUHAUIEKHOCTH K HepapXHuecKoMy yPOBHIO H3y4aeMOro
00BEKTa.
19. TIpuMeHEHHE ONTHMH3ALMOHHEIX Mojesielt Uil y Ty HIIeH s TapaMeTPOB POLECCOB U partio-
HaJILHOTO ynpaBnerm B MAIIMHOCTPOCHUH.
20. Bitbl MATEMATHYECKAX MOZIEIICH 110 CTCIICHH JIeTaTM3aliH.

w

W

1

=

6.5 ®oH/ OLIEHOYHBIX CPEACTB

ITonHbiit 6aHK 3aaHuil JUIs TEKYLIEro, pyOexKHOro KOHTpOJIEH U POMEXKYTOUHON aTTeCTa-
LIWH 1O AMCLUTLTHHE, [TOKA3ATEIH, KPUTCPHH, HIKAJIbI OIEHMBAHKSA KOMIIETEHIIMH, METO/IMICCKIC Ma-
Tepuaibl, ONPE/CIIONIHNE IIPOLEAY b OIleHMBAHHS 00pa3oBaTe/bHBIX PE3y/IbTATOB, [PUBEJIEHBI B
yueOHO-METO/IIECKOM KOMITICKCE JUACIUTIINHBL

7. YYEBHO-METOJUYECKOE
1 UTHOOPMAIIMOHHOE OBECIIEYEHME JACHUILTAHBI

7.1. OcnogHaa numepamypa
1. Tapacux B.IT. Maremarnueckoe MOJETMPOBAHHAE TEXHUUECKUX CUCTEM [DnexTpOHHbIA pecypel:
yueGnuk - M.:HUIL UHOPA-M, 2016. - 592 ¢. - Jocmyn u3 ABC «znanium.comy

7.2. Jlononnumensraa iumepanypa
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1. Koxun, Asnexcaunup ['eopruesud. Cetn Ilerpu. Mogemaposanue: Monorpadus / A. T'. KoxuH ;
MUuUHHCTEPCTBO 00pa3oBaHus U HAyKH Poccuiickoii ®enepanyu, PenepanbHoOe areHTCTBO M0 00-
pasosanuio, Kyprauckuit rOCYy/IapCTBEHHbIA YHUBEPCHTET. - Kypran: W3narenscrso Kypras-
CKOr0 TOCY/IapCTBEHHOIO YHHBEPCUTETA, 2005. - 92¢.: un.

2. Bononuna, Enena BacuibesHa, Mo/ienpoBaHUE JIOTHCTHHECKHIX npoueccos/ E. B. Bonoauna;
MuHHCTEPCTBO 06pa30Banus POCCHHCKOH Denepaunn, Kypranckuii roCyJapCTBEHHBIN YHUBEP-
cuter. - Kypran: M3natenbcTBo "Kyprasckoro rocy1apcTBEHHOTO yHUBEPCHTETa, 2003. - 111c.:
AL

3. DKOHOMHKO-MaTeMaTHueckoe Mojenuposanue: IIpakriieckoe nocoGue MO pemIeHnio 3aay /
Oprosa W1.B., - 2-¢ u31., uCIp. U JIOM. - M.:Byzosckuii yueonux, HALL HHOPA-M, 2016. — 140
¢. - locmyn uz DBC «znanium.com»

4. Illgenos U.B. MaremMaTHueckoe MOJEIHPOBAHHE (H3HKO-XUMUICCKHX IIPOLECCOB B 30HE pe3a-
HUsl [IPH MEXAHMYECKO# 06paboTKe. HoBropo/ckuii rocy1apcTBEHHBIH YHUBEPCUTET MMEHH Spo-
cnaBa Mynporo (HosI'Y). Benmkuii Hosropon, 2004. 65 c. - [Jocmyn u3 OBC «znanium.com»

7.3. Iepuoouueckue u30anusn
1. Xypuain «TexHOJIOrHsl MAITMHOCTPOCHUS?

8. Y‘[EBHO-METOI[UI/I‘{ECKOE OBECIIEYEHUE
CAMOCTOSITEJIbHOU PABOTBI OBYYAIOLUXCA

1. MareMaTHyecKkoe MOJETUPOBARNE B TEXHHKE: Memoouueckue yKasanus K 6oInOANEHI0 KOH-
mponbHotl pabontbl 0115 CMyOeHMos nanpaenenuil no0zomosku 15.03. 01, 15.03.05/ M.B.{a-
610060, aBTopcKast peaxims 2017 r.

9. PECYPCHI CETU MUHTEPHET,
HEOBXOJMMBIE JIJIs1 OCBOEHHSI JUCOUILIAHBI

Ne WurepHeT-pecype l Kpatkoe onucanue

JlocTyn K 00pa3oBaTebHBIM PECYypCaM Ha caiite
Muno6prayku PP
2 | http://www.biblioclub.ru | Vausepcurerckas GuGimorexa ONLINE Bl

1 | http://window.edu.ru

10. IPOTPAMMHOE OBECIIEYEHHWE i
COBPEMEHHBIX I/IH<I)OPMAI_II/IOHHO-KOMMYHI/IKAHI/IOHHLIX TEXHOJIOT'UA

OBC «Jlanby.

DBC «KoHCYIBTAHT ILIHOCY.

ABC «Znanium.com.

«'apaHT» - CIPaBOYHO-TIPABOBAs CHCTEMA.

B
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11. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHE 110 PEAJIM3ALIAU
JUCIIUTLINHBI OCYWECTBIETCAH C TPEBOBAHMSIMHU ®T'OC BO IO JAHHOM
OBPA30OBATEJILHOM ITPOIr'PAMME

HaumeHoBaHue YCTaHOBﬂeHHﬂ
Onucanne 000py10BaAHUS
060pyA0BAHHUS KOJIHYECTBO
Ayo. B-239
(e — RAMEC STORM Core i3-3220
3.3/5GT/3M/4Gb/1.0Tb 64Mb/ DVD+/-RW / LG 8
KOMITBIOTEP 211
My bTHMeHHHBIH NEC-NP-50G DLP 1024x768, 2600 mv, 1600:1, ]
[IPOEKTOP D-Sub, RCA, S-Video, [TY
Hoyt65x Samsung R25Plus Core 2 Duo ]
2000Mhz/14.1"/2048Mb/160Gb/DVD-RW
Ayo. b-234
My bTHMEIMAHBIA Optoma EX785 DLP 1024x768, 5000 1M, 2000:1, I
[IPOEKTOP VGA (DSub), DVI, HDMI, Ethernet
LENOVO IdeaPad U330p, 13.3, Intel Core i5
Hoyt6yx 4200U, 1.6 T, 86, 256I'6 SSD, Intel HD 1
Graphics 4400

12 AJs1 OBYYAIOLIMXCsI C HMCIIOJIb3OBAHMEM JTACTAHIIMOHHBIX
OBPA30OBATEJIBHBIX TEXHOJIOTUN

[Ip¥ HCIIONB30BAHUM JIEKTPOHHOIO 0GyueHus U JMCTAHIMOHHBIX 00Pa3OBATENLHEIX TEXHO-
soruit (nanee DO u JIOT) 3aHATAS IOTHOCTEIO HIIM JaCTHIHO IPOBOJISITCS B PEXKUME OHIIAHH. O6beM
JMCLMILIAEEL ¥ Pachpesie/ieHne Harpy3ki o BHJaM paGoT cooTBeTcTBYeT M. 4.1. Pacnpenenenue
GaJIOB COOTBETCTBYET II. 6.2 1160 MOXKET ObITh H3MEHEHO B COOTBETCTBIM ¢ peleHneM Kaezpsl, B
ciryuae mepexona Ha D0 u JIOT B mponecce o6yuenus. Pemenne kadeape! 00 HMCIOJIB3YEMBIX TEX-
HOTTOTUSIX } CHCTEME OLIGHHBAHHUS AOCTHKeHuH 00yaIomuXcs PHHUMACTCA y4eTOM MHEHHS Be-
JyIIEro TPeroaBaTeNis i I0BOIMTCS 10 CBECHHS 00y JarOIIHIXCsl.
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