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1. esn, 32a1a4 U VIAHUPYeEMbIe Pe3yJabTAThI 00y4eHH M0 JUCHMILINHE

K ocHOBHBIM HeJIsIM OCBOEHUS NUCLUUIUIMHBI «MaTeMaTuuecKue METOAbl ONTUMU3ALNU
B TEXHHUKE) CIIEAYET OTHECTH:

- IPUOOpPETeHNE MAruCTPaHTAMU LIMPOKOTO Kpyra MaTeMaTWYeCKHX 3HAaHUH, YMEHUH U
HaBBIKOB,;

- (opMHUpOBaHME Y MarucTpaHTa TpedyemMoro Habopa KOMIETEHIUI, COOTBETCTBYIOLINX
€ro HalpaBJICHUIO MOATOTOBKM U 00ECHEYMBAIOUIMX €r0 KOHKYPEHTOCHOCOOHOCTh Ha PBIHKE
TpyHa.

K ocHOBHBIM 3agayamM OCBOCHHS
ONTUMM3ALMH B TEXHUKE) CIENYET OTHECTHU:

- H3y4YeHHE OCHOBHBIX METOJOB OJIHOMEPHON 1 MHOTOMEPHOM ONTUMHU3ALUH;

- U3y4YEHUE JIEMEHTOB JIMHEHMHOIO U HEJIMHEHHOr0 IPOrpaMMHUPOBaHMUS;

- U3y4Y€HHE METO/I0B MHOI'OKPUTEPUAILHONW ONTUMHU3ALMHM U MOJEIUPOBAHUS MHOIOLIA-
TOBBIX IIPOLIECCOB;

- U3y4Y€HUE OCHOB BapHaLlMOHHOTO UCUYUCIICHUS;

- U3yYEHUE METOJ0B IPOBEAEHUS U 00pabOTKM MHOTO(PaKTOPHBIX 3KCTPEMAJIbHBIX KC-
HEPUMEHTOB.

JUCHUITIIMHBI «MareMaTHYeCKHe METOAbI

OOyuenne mno aucuuiuiiHe «MaTeMaTHUeCKUEe METOJbl ONTHUMH3ALMU B TEXHHUKE»
HAaIpasJIeHO Ha (pOopMHUpPOBaHHE y O0YUAIOUIUXCS CIEAYIOIUX KOMIICTESHIIHHA:

Koa n HauMeHoBaHNe KOMIIeTEHIIMH NHaukaTopbl J0CTHKEHHsT KOMITe-

TCHIHNH

OIIK-5 cmocobeH pa3pabaThiBaTh AaHATUTH- | 3HATDH:

YECKUE M YUCJICHHBIC METOJIbI MIPU CO3/IaHUU
MaTeMaTHYeCKUX MOJeNied MallliH, MPUBO-
JI0B, 00OpYMOBaHHs, CHCTEM TEXHOJIOTHYE-
CKHX TPOIIECCOB

OCHOBHBIE METOJBl OJHOMEPHOM M MHOIO-
MepHOH 0e3yCIIOBHOI U YCIIOBHOM ONTUMM3a-
LMY; JIMHEMHOE M JUHAMHUYECKOE IMpPOrpaMm-
MHUPOBAaHHE; METOAbl MHOIOKPUTEPHAIBHOU
ONTUMHU3AIMM W OCHOBHBIE IPHHIMIIBI I10-
CTPOEHHUS AIITOPUTMOB UX PELLIEHUS

yMeTh:

UCIIOJIB30BaTh ITOCTAHOBKU 3aa4 U METObI
MaTE€MaTU4YeCKOro MOJEIUPOBAHMUS M OITH-
MU3aLUU 1) pEeLICHUs IPUKIIaJAHbIX 3a1a4
BJIAJ€Th:

CHOCOOHOCTBIO  IPUMEHSTH  COBPEMEHHBIE
AQHAJIUTUYECKUE W YHUCJICHHBIE METOIBI JUIS
pa3paboTKW MaTeMaTHYeCKuX Mojeied Ma-
IIMH, TPUBOJIOB, 000PYIOBAHUS, CUCTEM TEX-
HOJIOTUYECKUX IPOLECCOB. .

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

JucnummmHa «MaTteMaTHdecKue METOIbl ONTUMHU3AIINN B TEXHHUKE» OTHOCHUTCS K 00s13a-
TenpHOM yacTu 0s10ka b1 «Jluctunmuael (MOIyn )».
JucuuminHa 0a3upyeTcs Ha CICTYIOIINX, IPONICHHBIX JUCIATLTNHAX

- «MaremaTuka.

I[I/ICL[I/IHJII/IHa «MaTteMaTH4eCKHe METOIbl ONTUMH3ALMN B TEXHUKE» JIOTMYECKH CBS3aHa

C IMOCJICAYIOIIUMHA JUCHUTIJIMHAMUA
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B ob6sa3amenvhoil vacmu:
KoMnbroTepHble TEXHOJIOTMHU U MOJIEIUPOBAHKUE B MAIIMHOCTPOEHUH;
Hayunsle kpuTepun BBIOOpa U METO/IbI UCCIIE0OBAHUS MATEPHUATIOB;
Crangaptuzanus yHU(PHUKAUSI U YIIPaBJIeHUE Ka4eCTBOM;
MeToap! IIaHUPOBAHUS U 00PaOOTKH PEe3yIbTaTOB HAYYHBIX SKCIIEPUMEHTOB.
B uacmu, hopmupyemoti yuacmuuxamu oo6pazosamenvHbix OMHOUEHUL
TexXHOJIOTMYHOCTh KOHCTPYKIIUN U U3/EINH;
OKOHOMMKA OpraHu3alys 1 INIAHUPOBAHNUE B MALLIMHOCTPOCHUH.
B uacmu snexmusHvix oucyuniun
VM HHOBAaLIMOHHBIE TEXHOJIOTUU MAITUHOCTPOECHUS.

3. CTpyKTypa M cojep;kaHHe U CHUILTHHbI
OOm1ast TPyA0EMKOCTh AUCIUILTAHBI COCTABISET 2 3aU€THHIC SAMHULIBI - 72 Yaca.

3.1. Buasbl yueOHOM padoThbl H TPY10EMKOCTh

Ne i/m
Bup yueoHoii padoThI Koawsecrso Cemectp 1
4acoB
1 AyIMTOpHBIE 3aHATHS 48 48
B Tom uncie:

1.1 Jlexkuun 32 32
1.2 CeMuHapCKue/MPaKTUIECKUE 3aHATHS 16 16

1.3 JlaGopaTopHble 3aHIATHS - -
2 CamocrosiTesibHas pa6oTa 60 60

3 IIpoMeskyTOUHasI aTTeCTALUSA

3a4er 3 3

HTroro 108 108

3.2. Temaruueckmuii NJaH U3y4eHUs TUCHUTLIHHBI
Pa3zmemén B npuiioskenun 1 k paboueit mporpamme.

3.3. Coneprxkanue pa3aeoB JUCHUIIIMHBI

Tema 1. OOmiast TOCTAaHOBKA 331241 OIITUMHU3AIMN U OCHOBHEIE ITOJIOKEHUS.
OO01mas mocTaHOBKA 33/1a4u ONMTUMM3AIMHA U OCHOBHBIE TIOHATUS (KPUTEPHsI ONTUMATBHOCTH, 11e-
neBolt ¢pyakuun). Knaccudukaius MeTo 0B ONTUMH3AIUH.

Tema 2. OnHOMEpHBIE 33/1a4d ONTUMU3ALMU JUISl LIETEBBIX (QYHKIUH, 3alaHHBIX aHAJIN-
TUYECKH WM HAa OTPE3KE B JUCKPETHOM MHOYKECTBE TOYEK. METO/bI MaCCUBHOIO M MOCIIEN0Ba-
TEJIBHOI'O NMTOUCKA. MeTOo/Ibl 30JI0TOr0 CEYEHUS U IIOJIOBUHHOT'O JIEICHUSI.

Tema 3. MHoroMepHbIe 3a/1a4u 0€3yCIOBHOW ONTHUMU3ANMK. MeToa MTOKOOPIUHATHOTO
cnycka. ['paguentneie metofpl. [IpobremMbr OBparoB 1 MHOTO9KCTPEMAILHOCTH.

Tema 4. JluneitHoe nmporpammupoBanue. OOmas MOCTaHOBKA 33Ja4ydl JTMHEWHOTO MpO-
rpammupoBanus. [IpuBeneHne cTaHIapTHON 3aa4M JMHEWHOTIO IPOrpaMMUPOBAHUS K KaHOHH-
yeckoil. ['padmyeckuil MeTo] pelieHus 3aJaun JIMHEHHOTO MPOrpaMMHUPOBaHUs. 3adaul 11eJI0-
YHUCIIEHHOTO IporpaMMupoBanus. CUMIUIEKC-METO/1 U CUMILIEKC-TabnuIbl. TpaHcopTHas 3a1a-
ya. MeTozbl ceBepo-3aI1afHOro yria 1 MOTEHIHAIIOB.



Tema 5. Henunelinoe nporpaMMupoBaHHe. AHAIUTUYECKOE PEILIEHUE 3ajad yCIOBHOMU
ONTHMH3ALMM — METOJl HEONpEICIIEHHbIX MHOXHTened Jlarpamxka. UucieHHble METOXBI, HX
kinaccupukanus. Meton mrpadHblX  GYHKIUH.

Tema 6. /lunamuueckoe nporpaMMmupoBanue. MoaenpoBaHue MHOTOLIATOBBIX MPOLIEC-
coB. 3a7ada 00 ONTUMAJIBHOM pacnpezesieHun pecypcoB. [locTpoeHne peKyppeHTHBIX COOTHO-
meHud. [Ipuanun ontumaneHocTy bennmana.

Tema 7. MeToasl MHOTOKPUTEPHUAIBHOM ONTHUMHU3ALMU. MeETOJ MOCIen0BaTENbHbBIX
ycTynok. Meron GpopMupoBaHus 0000LEHHOIO KpUTepus. AAIMTUBHAS U MYJIbTUILIMKATUBHAS
CBEpPTKM YACTHBIX KpUTepueB. MeTo/ IIaBHOTO Kputepusa. Mero uaeanbHOM TOYKH: IOHATHUS
MHOecTBa [lapero, Touku yTonuu, uAeaaIbHOU TOUKH.

Tema 8. Bapuaunonnsie meronsl. OCHOBHBIE MOHATHA. BapuannoHHbIE 3a/1a4d MTOMCKA
0e3yciI0BHOIO 3KcTpeMyMa. BapuanvonHsle 3aaun Ha yCiaOBHBINA 3kcTpeMyM. [IpsMble MeTo bl
BAapUALMOHHOTO uc4uciieHus. [locraHoBKa 3a1a4y ONITUMAIIBHOTO YIIPABJICHHUSL.

Tema 9. IlnanupoBaHre MHOIO()aKTOPHBIX 3KCTPEMaJIbHBIX IKCIIEPUMEHTOB. MeToauka
CTaTUCTHYECKOW 00pabOTKH Pe3yIbTaTOB SIKCTPEMAIBHBIX YKCIIEPHMEHTOB.

3.4. TemaTuKka NPAKTHYECKHX 3aHATHI MO JUCHMIUINHe «MaTeMaTHdeckue
MeTOAbI ONITUMHU3AIMU B TEXHUKE)

No 3ansTHs Tewma 3ansTHS

1 YucneHHble METO/IbI UCCIIEIOBAHUS SKCTpeMyMa PYHKIIM OHON TIepeMeH-
HOM

2 AHaJIUTHYECKHE METOJIbI UCCIIEIOBAHUS IKCTpeMyMa (PYHKIMIT HECKOJIbKUX
IIEPEMEHHBIX

3 ['padmyeckuit MeTo pelieHus 3a/1a4u JUHEHHOTO MPOrPaAMMUPOBAHHUS

4 Cumruiekc-meroa. TpaHcropTHas 3aa4a

5 JlnHaMuueckoe mporpaMMUpOBaHUE

6 MeTo/1b1 MHOTOKpUTEpUaIbHON onTuMu3anuu. Onrumusanus no Iapero

7 DneMeHThl BapHallMOHHOTO MCUUCIeHHUs. MeToIbl ONTUMHU3auuu (GyHKIHO-
HaJIOB

8 [InanupoBanue W crarucTudeckass oOpaboTka MHOTO(AKTOPHBIX SKCTpe-
MaJIbHBIX JKCIIEPUMEHTOB

4. YyeOHO-MeTOaAMYECKOE H HH()OPMAITMOHHOE O0ecTiedeHue

4.1. HopmaTusHblie 10kyMeHTbI 1 'OCThI

1. ®I'OC BO. MaructpaTtypa no HampasiaeHuio noarotosku 15.04.01. MammuocTtpoe-
aue. 2020.

2. Ilpodeccuonanbubiii cranaapt «CrHenuaiucT MO TEXHOJOTMSIM MeXaHOCOOPOYHOIo
MIPOM3BOJICTBA B MammHoCTpoeHnm». 2021.

3. Akanemudeckuii y4eOHBIM MmiaH Mo HampaBieHuio moaroroBku: 15.04.01 MamuHo-
crpoenue. [Ipoduns: KoMruiekcHbIe TEXHOIOTHH CBAPOYHOTO W MEXaHOCOOPOYHOTO MPOU3BOJ-
ctBa /. YTBEpKAEH MPOPEKTOPOM 110 yueOHoii padote ynuBepcureta ['.X. lapumssuaosoit. 2024.

4. Vxa3 Ilpesuaenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctparerun Hayd-
HO-TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepanum.

5. Ilpukaz Munucrepcta oopazoBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017
Ne 816 «O06 yrBepxkaenuu Ilopsiika mpuMeHeHHs] OpraHU3alUsIMU, OCYILIECTBIISIONMMHU 00pa3o0-
BaTEIbHYIO JIEATENIHOCTD, DJIIEKTPOHHOTO O0YUEHUSs, IUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHO-
JIOTH IPU peanu3anuu o0pa3oBaTeIbHBIX IPOrpaMm.



4.2. OcHOBHas JuUTepaTypa

1. [Tantenees, A.B. Metoasl onTuMu3aiuu B npuMepax u 3amadax / A.B. Tlantenees,
T.A. JleroBa; M.: Beicmas mxkosna. — 2005. - 544 c.

2. AtretkoB A.B. Meroas! ontumusaimu: yueo. mocobue st By3os / A.B. ATreTkos,
B.C. 3apyoun, A.H. Kanaraukos; M.: PUOP: UH®PA-M.; 2013.

4.3. lonoiHUTEIbHAA JIUTEPATYPA

1. l'onuapo, B.A. Metonbl onTumMu3anuu : y4ed. mocodbue st By3oB / B.A. I'onuya-
poB M.: Opaiit: Breiciiee oopazoBanue, 2016.

2. Bacunbes, O.B. MeToapl onTuMHu3anuy B 3aadax ¥ ynpaxHeHusx: yueo. [Tocodue /
O.B. Bacunbes, A.B. Apryunnues; M.: ®usmarnur, 1999.

3. TuxonoB, A.H. Marematuyeckoe MOAETUPOBAHHE TEXHOJOTMUYECKHUX MPOLECCOB U
MeTo 00paTHBIX 33/1a4 B MamuHoctpoeHun /A H. Tuxonos; M.: Mammnoctpoenue. 1990.

4. Jlyary, K.H. Jluneitnoe nmporpammupoBanue. PykoBoacTBo k pemieHuto 3amad /KH
Jlynry; M.: ®usmatiut, 2009. - 132 c.

5. Bentnens, E.C. UccnenoBanue oneparuii: 3a1aun, NPUHIUIIBI, METOAOJIOTHS: Y4eO-
HOE IMoco0ue JiIs By30B — 3-¢ u3jl., ctepeotn. / E.C. Beatuens; M.: JIpoda, 2004. - 208 c.

6. Kpucranp, M.I'. O6paboTka pe3yabTaToB IUIAHHPOBAHHS SKCTPEMAIBHOTO IKCIIEPHU-
MeHTa: yuebHoe nocodue / M.I'. Kpucrans, A.1O. I'openosa; Bonrorpl TX —Bounrorpan, 2019. -
70 c.

4.4. JneKTpOHHBIE 00pa30BaTeIbHbIE PeCypPChl

[IpoBeseHue 3aHATUH U aTTECTAMH BO3MOXKHO B JUCTAHIIMOHHOM (popMare ¢ IMpUMEHE-
HUEM CHCTEMBI TUCTAHIIMOHHOTO 00y4yeHus yHuBepcutera (C10O-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadenpor «MarteMaThKay 3JIEKTPOHHBIX 00pa3oBareibHbIX pecypcoB (DOP) mo pasmenam
HpOrpaMMBI:

Hassanue DOP

OcnoBsl BapuanuonHoro | https://online.mospolytech.ru/course/view.php?id=476
NCYUCIICHUA

Maremaruueckas cratu- | https://online.mospolytech.ru/local/crw/course.php?id=720
CTHKAa

DnemenTtsl matematnue- | https://online.mospolytech.ru/local/crw/course.php?id=313
CKOI'o aHaJInu3a

JuddepennmansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362
UCUUCIIEHUE  (YHKUUH
HECKOJIBKUX nEepEMECH-
HBIX

Pazpaborannbsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeaeHus: paboT B AMCTAaHIMOHHOM (hopMaTe yCTaHaBIMBAETCS OTAEIbHBIMU PacIo-
PSDKEHUSIMH ITPOPEKTOPa Mo yueOHON paboTe U/MITH LIEHTPOM y4eOHO-METOIN4YeCKOil paboThI.

I/IHTepHCT-pecprLI BKJIFOHAKOT y‘-IC6H0-MCTOIlI/IquKI/IC MaTCpHUaJIbl B 3JICKTPOHHOM BHJIC,
MpeICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTnueckoro 0Opa3oBaHUs)
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

ITone3nrie yLIC6H0-MeTOIlI/ILIeCKI/Ie u I/IH(I)OpMaLII/IOHHBIe MaTCpHraJibl IPCACTABJICHBI Ha calitax:
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(I)OpMaI_II/IOHHO-TCHCKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTepHeT» JJIsL OCBOC-
HUSI IMCHUILTHHBL WWW.matematikalegko.ru>studentu, www.i-exam.ru.
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http://mospolytech.ru/index.php?id=4486
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Kaxnplii cTyaeHT obecriedeH MHAWBUAYAIbHBIM HEOTPAaHHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHBIM
OuOIMOTEKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x s1mekTpoHHO-OHOIMOTEUHBIM CHCTE-
MaM (JICKTPOHHBIM OMOJIMOTEKAM)

4.5. JluneH3MOHHOe W CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHOe
o0ecrneueHue
Ne HaumenoBanue | Pazpadorunk I10 JocTynmHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0.1aga- (IMEH3HOHHOe, | POCCHICKHUX MPOrpaMMm JJist
TeJIb) ¢B00O/IHO pac- 9BM u B/l (npu Haanuumn)
NPOCTPaHsieMoe)
1 |Astra Linux [ OOO JIunensnoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuneH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75
3 NI Multisim | OOO "HOBBIE JluneH3snonHoe
10.0. OBJIAYHBIE
TEXHOJIOI'MU

4.6. CoBpemeHHbIe MpodeccCHOHATIbHbIE 0a3bl JAHHBIX U UH(OPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYINHBIX NJs OCBOCHUSA NUCHUIIJIUHDBI:

Ne HaunmeHoBanue Ccbuika Ha pecypce JocTynmHoCTh
HNHpopManHOHHO-CIIPABOYHBIE CHCTEMBbI
octynHa B cetu H-
https://stackoverflow.co Hocrym
1 | Stack Overflow o TepHeT 0e3 orpaHuye-
HUM
2 |Undopmammonnnie pecypert Cetn http:// www.consultant.ru | loctymao
KoncynperantlIimroc ' ' )
J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI
Jlanp https://e.lanbook.com/ HoctynHa B cetn MH-
3 TepHeT €3 orpaHuye-
1305071
IPR Books https://www.iprbookshop | octymnua B cetn MH-
4 ru/

TEepHeT 0e3 orpaHuye-
1305071

IIpodeccnonanbHbie 0a3bI JAHHBIX



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

basa qaHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JoctymHo
5 | Hoit GubIHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctymHo
noJuTeMaTuIecKas pedepaTHBHO-
6 | 6ubnuorpaduueckas u
HayKoMeTpHuieckas (Oudimomerpu-
yeckas) 6aza JaHHBIX

Zefar9l https://www.youtube.com | JoctymHo
7 Juser/Zefar91
g |tolik7772 https://www.youtube.co | loctymnHo

m/user/tolik7772

5. MaTepHaJH)HO'TeXHI/I‘IeCKOC o0ecrneueHue AUCHUIIJINHBI
MarepuanbHO — TeXHUYECKasi 0a3a yHUBEpCUTETa 00ECTIeunBaeT MPOBEICHUE
BCEX BHJIOB 3aHATHMH, IPEyCMOTPEHHBIX YUE€OHBIM IUIAHOM M COOTBETCTBYET JAECUCTBYIOLIUM Ca-
HUTAPHBIM M TPOTHBOIOKAPHBIM MIPABUJIAM U HOPMaM.
Jlns ipoBeieH!sl y4eOHbIX 3aHATUI HCIOJIBb3YIOTCA:
- JIGKIIMOHHBIEC ayJAUTOPUH U ayTUTOPHUHU JUTSI IPOBEICHUS MPAKTUICCKUX 3aHIATUH, B TOM YHCIIE,
OCHAIIIEHHbIE MYJIbTUMEAUUHBIM 000pYIOBAHUEM JJISl IIPOBEJICHHS ayIUTOPHBIX 3aHATHH (IIpo-
€KTOp, HOYTOYK, MHTEpaKTUBHAsI 10CKa, MUKPO(OH U T.1.);
- JUIsl paboThl CO CIEUUATU3UPOBAHHBIM IPOrPAMMHBIM 00€CIIeYeHHEM BO BpeMsl MHTEPAKTHB-
HBIX MMPAKTHYECKUX 3aHATHH UMEIOTCS KOMIIBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToauuecKkue peKOMeHAANHU
6.1. Meroanyeckne peKOMEHIANNH 1JIsl PEMOAABATEISI 10 OPraHU3ANUH
00y4eHuUs

6.1.1. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MoXHO TIpoBeieHUE 3aHATHH B TUCTAHIMOHHOM (hopMaTe ¢ MPUMEHEHHUEM CHCTEMBI
nuctaHioHHoro oOyuenust yausepcurera (CLO-LMS). Ilopsiiok npoBeneHust paboT B AUCTaH-
IIMOHHOM (popMaTe yCTaHABIMBACTCS OTACITHHBIMHU PACMOPSHKEHUSMH MPOPEKTOpa Mo y4eOHOU
paboTe u/uinu HeHTPOM y4eOHO-METOINYECKOM PabOTHI.

[IpenonaBaTento, Mpexae Bcero, ciaeayeT oOpaTUTh BHUMAHWE MAaruCTPaHTOB Ha TO, YTO
MPAKTUYECKHU BECh M3y4aeMblil MU MaTepHall He TpeOyeT Kakoi-mubo crennaibHON (JOMOIHH-
TEJIbHOM) MOJATOTOBKM U BIIOJHE MOKET OBbITh YCIIEIIHO M3Y4eH, €CIIM MarucTpaHThl OyAyT mo-
CeIllaTh 3aHATHUS, CBOEBPEMEHHO BBIMOJIHATH JOMALIHUE 3a/1aHus U MOJIb30BaThCs (IIpH HEOOXO-
JUMOCTH) CHUCTEMOM IUIAHOBBIX KOHCYJbTallMil B TEUYEHUE KAXKIOro cemecTrpa. Bomenmue B
KypC pa3jienbl SBJISIOTCS KJIACCUYECKHMMH, B TO € BpeMS OHU MPAKTUUYECKH OPHUEHTUPOBAHBI,
TaK KaKk MMEIOT IMIMPOKOE PAacIpOCTPAaHEHHUE JUIsl PELIEHUS Pa3HOro poja 3ajad BHYTPH camoi
MaTeMaTUKHU U NMPUKJIAJAHBIX 3a7a4. VX oCBO€HHE MOMOKET MarucTpaHTaM yCIIeIIHO TPUMEHSTh
HaKOIIJICHHbIE 3HaHUS B MPO(EeCCHOHAIBHON eI TeTbHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHsITHI peKOMEH0BaTh MaruCTpaHTaM OCHOBHYIO U JI0-
MOJIHUTENIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTPA J1aTh CIMCOK BOMPOCOB AJIs MOJATOTOBKH K JK-
3aMeHy.



http://www.elibrary.ru/
http://webofscience.com/
https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/tolik7772
https://www.youtube.com/user/tolik7772

Ha mepBom 3aHATHH 1O TUCIUILUIMHE 0053aTeIbHO MPOUH(OPMUPOBATH MATUCTPAHTOB O
BUJE U opMe MPOMEKYTOUHOM aTTECTAllUU 10 TUCIUILIMHE, CPOKaX €€ MPOBEICHHUS, YCIOBHIX
JIOITYCKa K IPOMEXYTOUHOM aTTecTaluy, IPUMEHIEMbIX BUIaX IPOMEKYTOUYHOTO KOHTPOJIS.

MarucTtpaHT JOJIKEH OILyIAaTh 3aMHTEPECOBAHHOCTD MPENOAABATENS B JOCTHKEHUH KO-
HEYHOTO pe3yibTaTa: B MPHOOPETCHUN OO0YJaIOIIUMHUCS MPOYHBIX 3HAHUN, YMEHUNA U BIaJCHHS
HAKOIUICHHOH uH(OpMalMei Ui pelieHus 3aa4 B mpodeccnoHanbHOM 1eTeNbHOCTH.

6.2. Meroanyeckue YyKa3zaHusi JIJIsi  O0Oy4YalONIUXCS MO  OCBOEHHIO
AU CHUTITMHBI

IIpu moAroToBKe K 3aHATHAM MAaruCTPaHT JOJDKEH U3YUUTh TEOPETHUECKUI MaTepHal 1o
TeMe 3aHATUS (MCIIOJIb30BaTh KOHCIEKT JICKIIUH, H3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMHUTHCS
C JIOTIOJIHUTENILHON JIUTEpaTypol, pU HEOOXOJUMOCTH JAONOJHUTh KOHCIIEKT, Jieas B HEM CO-
OTBETCTBYIOUIME 3allUCH W3 JMTEPATypHBIX MCTOYHHUKOB). B ciydae 3aTpyaHeHMId, BO3SHHMKAIO-
IIUX TPU OCBOCHMM TEOPETUYECKOI0 MarepHaa, MaruCTpaHTy cleayeT oOpalaThCsl 3a KOH-
CyJIbTallMEN K IIPETIOIaBATEIIO.

IIpu pemieHnu 3a1a4 MOTYT MCIIOJIb30BaThCSl MAKEThI KOMIIBIOTEPHOM anredpbl: KoMMep-
yeckuii maketr MathLab wim cBoGoaHbIN makeT Maxima.

B Havane mpakTUYeCKOTO 3aHATHS MPEnojaBaTeib 3HAKOMHT MAaruCTPaHTOB C TEMOW,
orJlallaeT IJIaH MPOBEACHUS 3aHATHA, BBIAAET 3a/aHue. B TedeHune OTBEJEHHOr0 BPEeMEHHU Ha
BBITTOJIHEHHE Pa0OTHI MarCTPAHT MOXKET 0OPAaTUTHCS K MPENOJABATENIO 32 KOHCYIbTallueH Min
pa3bsCHEHUsIMH. B KOHIle 3aHATHS IPOBOJUTCS IPUEM BBIMOJIHEHHBIX PalbOT: MPOBEpPKa OTUETa,
co0ece10BaHNEe CO MarCTPAHTOM.
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TeMaTuyecKHi IJIAH COJEPKAHUSA TN CHUTIIAHbBI

«MareMaTH4YeCKHEe METOAbl ONITUMHU3AIUU B TEXHUKE)

HanpasneHnue noaroroBku
15.04.01 «MamuHoOCTpOCHHE»

Oopa3oBaTtenbHast nporpaMma (Npogujib NOATOTOBKH):
«KomnjiekcHble BHICOKOI()(PeKTHBHBbIE TEXHOJIOTHH MAIIIMHOCTPOCHU S

KBanudukamus (CTereHb) BBITYCKHUKA:

IIpuioxenue 1

Marucrp
dopma 00yueHust
Ounas
I'ox npuema 2024
Buabi yueOHoli padorsl, Dop-
= | BKJIIOYasi CAMOCTOSITEILHYIO Buabl camocTosiTeIbHOMH padoThI MBI aT-
n/ g % g padoTy MarucTpos, MarucTpaHToB TecTa-
n Pa3znen g = ; U TPYA0EMKOCTh B Yyacax 1187011
8 = 8 Pe-
J | I/C | JI1a6 CCP KPC K.P. | KIL | PTP | de- K/p 9| 3
part
IlepBblii cemecTp
Tema 1. O0mast mocTaHOBKA 3aJa4d OITH-
MU3AlAA ¥ OCHOBHEIC ToHsTHs. Kiaccudu-
1 Kalus METO/I0B onTuMu3auu. OqHOMEpHbIE 1 1 4 2
3aJa4yd ONTHMH3AINH. AHAIUTHYECKHE Me-
TOJBI HCCIENIOBAHUS JKCTpEMyMa IEIeBOU
(GYHKIIMY OJJTHOW EPEMEHHOI.
Tema 2.. UnciieHHbIE METOILI IOMCKA JKC-
TpeMyMma IeNeBOr (YHKIIMH OJHON Tiepe-
2 | MEHHOH. METOIBI IMACCUBHOI'O U ITOCIIEN0BA- 1 2 2 2 +
TEABLHOI'O MOMCKAa. MeTOAbI 30JI0TOr0 ceve-
HHS U IOJIOBUHHOTO JIE€JICHH.
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Bruigaua PI'P.

Tema 3. MHoromepHble 3amaun 0e3ycClIOB-
HOW onTUMH3auuu. MeTox MOKOOPAUHATHO-
ro cnycka. [ pagueHTHbIE METOIBI.

Tema 4. JluHeilHoe mnporpaMMHUpPOBAHUE.
OO6m1as mocTaHOBKA 33/1a4u JINHEWHOTO TPO-
rpamMmmupoBanus. [lpuBenenue crangapTHOM
3a/1a4d  JIMHEWHOTO MPOTPAMMHUPOBAHUS K
KaHoOHMUYecKou. ['padudaeckuit meTon pere-
HUA 337241 JIMHEHHOTO TPOrpaMMHUPOBAHUS.
3amavya 1EIOYHCIEHHOTO JUHEHHOro Mpo-
rPAaMMHUPOBAHMS

CuMmmuiekc-MeTo, M CHMILIEKC-TaOIHIIbI.
IlocTpoeHne ONIOPHOro pelIeHUs

TpancnopTHass 3amada. MeETOIbI  CeBEpO-
3amaJHoOro yriia v MOTEHIMAJIOB.
CamocrosiTesibHas padora Nel B ayauro-
puu

Tema S. HenuneintHoe nporpaMMHUpOBaHUE.
AHalnUTHYECKOE pelIeHHE 3a/]ad yCIOBHOM
ONTHUMH3ALMM — METOJ HEONPEIEIICHHBIX
MHOXUTENeH Jlarpanxka

YucneHHwle MCTOAbBI IMOUCKa yCHOBHOﬁ OIl-
THMU3AIMH, HX KJ'IaCCI/I(l)I/IKaHI/IH. MGTOH

mrpadHbIX GYHKIHI

Tema 6. [lunamuueckoe HIpOrpaMMHpOBa-
Hue. MozennpoBaHue MHOIOIIArOBBIX IIPO-
ueccoB. [IpuHuun ontumansHOoCTH bennma-
Ha.

10

3amaya 00 ONTUMAJBHOM pacHpeesieHUH
PeCypcoOB MEXy NPEITPUATAIMHU

10

11

Tema 7. MeToapl MHOTOKpUTEpHAILHON OII-
TAMH3aIMU. MeTox  mociieqoBaTeNbHBIX
ycrynok. Merox ¢opmupoBanusi 00001IeH-

11
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HOTro Kputepusi. MeToJ1 I1aBHOTO KpUTEPHSL.

12

Merton uneanpHoil Touku. OnTUMHU3AIUASL 10
[Tapero.

CamocrosiTesbHast padora Ne2 B ayauro-
PHH.

12

13

Tema 8. Bapuanuonnsie Meronbl. OCHOB-
HbI€ NOHATHUS BapUALIOHHOI'O HCUUCIIEHUS.
[TocTaHoBKM 3a7a4 U METOAB! ONTUMU3ALUU
(G YHKIIMOHATIOB

13

14

[Ipsimbie MeTOABI BapUALIMOHHOTO HCUYHUCIIC-
Husi. Meroasl Putia u bybHnosa-I"anepkuna

14

15

Tema 9. IlnanupoBaHue MHOTO(DAKTOPHBIX
9KCTPEMaJIbHBIX SKCIIEPHMEHTOB.

15

16

MeTouka CTaTHCTHYECKOW 00paboOTKH pe-
3yJIBTATOB YKCTPEMAIbHBIX SKCIIEPHUMEHTOB.

16

(DOpM(l ammecmauuu

Bcero yacoB nmo jucuMIInHe

32

16

60

PI'P

2 cam.
pao.

13




IMpuioxenue 2

Pa3znen 7

®OH/] OLIEHOYHBIX CPEJICTB
MO JUCHUILINHE

«MaTteMaTH4YeCKHE METOAbl ONITUMU3AIMH B TEXHUKE)

Hanpasnenune noarotoBku
15.04.01 «MammHOCTpOEeHHE

MaFI/ICTepCKaH nporpamMma:
«KomiiekcHbI€ TEXHOJIOTHH CBaAPOYHOI'O 1 MQX&IHOCﬁOpO‘IHOFO MMpon3BOJACTBA»

7.1. MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3YJbTATOB 00y4eHUsI

06p330BaTeJ'leble TEXHOJOTMH, IPUMEHACMBIC IIPU OCBOCHUH JUCHUIIIMHBI

MeTtouka npenoiaBaHus TUCHUIUIMHBI «MaTeMaTH4ecKue MeTo bl ONITUMU3ALINN B TEXHU-
KE» U pealn3alysi KOMIETEHTHOCTHOIO MOAX0/a B M3JI0KEHUHM M BOCIPUATUU MaTepuaia Ipeny-
CMaTpPUBAIOT UCIIOJIb30BAHUE CIIEAYIOIIMX aKTUBHBIX U UHTEPAKTUBHBIX (POPM MPOBEIEHUS IPYMIIO-
BbIX, UHAWBUYAJIbHBIX, ayJUTOPHBIX 3aHATUN B COUYETAHMM C BHEAYAUTOPHOH pabOTON C IIeNbI0
(dbopMHUpOBaHUS U Pa3BUTHS MPO(HECCHOHATBHBIX HABBIKOB 00YUYaIOIIUXCSI:
e OpraHu3zalys 1 NpoBeICHHE TEKYILEro KOHTPOJIS 3HAaHUM CTYyEeHTOB B (popMe OJIaHKOBO-
ro TECTUPOBAHUS;
® HTOIOBBIM KOHTPOJb COCTOMT B YCTHOM 3a4e€Te 0 IUCLUILIMHE C Y4E€TOM pe3yJbTaTOB
BBINOJIHEHUS] CAMOCTOSITEIbHBIX PA0OT.
VY nenbHbIN BeC 3aHATUHN, MPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, OIpe/iesieH TJIaBHOU Iie-
JbI0 00pa30BaTENLHON MPOrpaMMbl, OCOOCHHOCTbIO KOHTUHTE€HTa O0YYaroLUXCs U CO/lepKaHHEM
JUCLUIIINHEI «MaTeMaTH4ecKre METOIbI ONITUMHU3aLHA B TEXHUKE» U B LIEJIOM 10 JUCLHUIIINHE CO-
ctaBisger 44 % ayqUTOPHBIX 3aHATUN. 3aHATUS JEKUHMOHHOIrO Tuma coctaBisioT 50 % ot oObema
ayJUTOPHBIX 3aHATUH.
[TpoBeneHue 3aHATUHN U aTTeCTAllMi MTpelycMaTpUBaeTCs Tarnke B AUCTaHIMOHHOM (hopmare
C MPUMEHEHHEM CHCTEMbI TUCTaHIIMOHHOTO 00ydyeHus yHuepcurera (CJJO-LMS) Ha ocHOBe pas-

paboTtaHHbIX Kadenpoir «MaremMaTuka» AJIEKTPOHHBIX oOpa3oBaTenbHbIX pecypcoB (DOP) (cMm. .
4.4).

7.2. lllkaja ¥ KPUTEPUM OLIECHUBAHUS Pe3yJIbTATOB 00y4eHUsI

[Toka3zareneM OlEHMBAHUS KOMIETEHIIUI Ha Pa3IMUHBIX ATanax ux (GOpMUPOBAHUS SIBIAET-
Csl IOCTHKEHHE O0yUaIOIMMUCS TIAHUPYEMBIX Pe3yIbTaTOB 00y4EHHUS MO TUCHUIUINHE.
OO6yuenue no aucuuiuinHe «MaTemaTuyeckue MeTobl ONTUMHU3ALMU B TEXHUKE)» HalpaBJIE€HO Ha
¢dbopmupoBaHue Yy 00yUarOMUXCs CIEAYIONIMX KOMITETEeHIIUMA:

Kox n HaumeHoBaHue KoMIie- NuaukaTopsl 10CTHKEHUS] KOMIIeTeH-
TeHI U 11070
OIIK-5 crocobeH pa3zpabaThiBaTh aHAIH- | 3HATh:
TUYECKUE U YHCIECHHBIE METOMBI IIPU CO- | OCHOBHBIE METOJbI OJHOMEPHOM M MHOIOMEPHOMU
3laHUU MaTeMaTHYeCKUX Mojenell Ma- | 6e3ycIOBHON U YCIOBHOM ONTHUMHU3ALUU; JTHUHEH-
IIMH, TPUBOJIOB, 00OPYJOBAaHUS, CUCTEM | HOE M JAMHAMHUYECKOE MPOrpaMMHUPOBAHHE; METO-
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TEXHOJOTHUYCCKUX ITPOLCCCOB

JIbl MHOTOKPUTEPUAIBHOM ONTUMM3ALMNA U OCHOB-
Hbl€ MPUHLMIIBI TOCTPOEHUSI AITOPUTMOB UX pe-
HIEHUs

yMeTh:

UCIOJIb30BaTh MTOCTAHOBKM 3a7ad U METOJbl Ma-
TEMaTUYECKOI'0 MOJEIMPOBAHUSA U ONTHUMHU3ALUU
JUI PEeLIeHUs MPUKIIAJHBIX 3a/1a4

BJIAJeTh:

CHOCOOHOCTBIO IPUMEHSTh COBPEMEHHbIE AHAIU-
TUYECKUE U YUCIIEHHBIE METOJBI IJs pa3paboTKu
MaTeMaTHYeCKUX MoJeNell MalluH, IPHUBOJOB,
000py/I0BaHUs, CUCTEM TEXHOJIOTUYECKUX IIPO-
1IECCOB..

YTCHO» UJIN «HEC 3a4TCHO».

®opMa IPOMEKYTOUYHOM aTTeCTAlUN: 3a4eT

[TpomexxyTouHast aTTectanusi 00yJarommxcs B (popme 3adera MPOBOAUTCS MO pe3yiibTaTaM
BBITIOJTHEHUS BCEX BUAOB Y4eOHOUH pabOThI, MPEIyCMOTPEHHBIX YYEOHBIM IJIAHOM IO JaHHOW JMC-
LUIUJTMHE, TTPU 3TOM YYHUTBIBAIOTCS PE3YJIBTAThl TEKYIIETO0 KOHTPOJS yCIIEBAEMOCTH B T€UCHHUE Ce-
MecTpa. OleHKa CTeNneHH JOCTIKEHUS 00YJarolUMHUCA TIAHUPYEMBIX PE3yIbTaTOB OO0y4YEHHS IO
JTUCHUIIINHE MPOBOIUTCS MPENoaBaTeIeM, BEAYIIUM 3aHATUS 110 TUCHUILIMHE METOJIOM IKCIIEPT-
HOM oneHku. [1o uToraMm mMpoMeKyTOYHOU aTTeCTAllMU M0 JTUCUUIUIMHE BBICTABIISETCS OLEHKA «3a-

HIxkana
Onucanune
OllCHUBaHUSA
BrinonHensl Bce o0si3aTe/ibHbIE YCJOBHMSI NMOATOTOBKHM MAaruMCTPaHTa K
NMPOMEKYTOUHON aTTeCTAUMU, NpedyCMOMpPEHHble NPOSPAMMOU OUCYUNIU-
Hbl. MarucTpant J€MOHCTPUPYET COOTBETCTBUE 3HAHMI, YMEHUM, HABBIKOB
3auTero MIPUBEACHHBIM B Ta0JMIaX MOKAa3aTeNsiM, ONEepUpyeT MPUOOPETEHHBIMH 3Ha-

HUAMH, YMCHHAMH, HABBIKAMU, MPUMCHACT HX B CHUTyallUAX MOBBIIIEHHOM
CJIOKHOCTH. HpI/I 9TOM MOI'yT OBITh AONYIICHBI HC3HAYUTCIIbHBIC OHH/I6KI/I, HE-
TOYHOCTH, 3aTPYAHCHUSA MMPU aHAITUTUYCCKUX OIICpaAlUAX, IICPEHOCC 3HaHHUH U
YMGHI/II\/'I Ha HOBLIC, HCCTAHAAPTHBIC CUTYalluU.

He BbinosiHeHs! o0si3aTe/ibHbIE YCJI0BHS NMOATOTOBKH CTYIEeHTAa K NpoMe-
JKYTOYHOM aTTecTaluu, npedycmompennvle npoepammorl oucyuniunst, NJIN
MarucTpaHT JE€MOHCTPUPYET HEINOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH,

He 3auteno HaBLBIKOB NPUBCACHHBIM B Ta6J'II/ILIaX MMOKa3aTeiisiM, OOIMMYCKAIOTCA 3HAYUTCIIb-

HbI€ OLIMOKH, MPOSIBISAETCS OTCYTCTBUE 3HAHUM, YMEHHH, HABBIKOB IO PsAy
[I0Ka3aTeNel, MaruCTPAaHT UCIBITHIBAET 3HAYUTEIILHBIC 3aTPYAHECHUS [IPU OIle-
PUPOBaHUY 3HAHUSIMHU M YMEHUSAMMU IIPH UX NIEPEHOCE HA HOBBIE CUTYAIIUH.

7.3. OeHoOYHBbIE CpecTBA

HepequL OICHOYHBIX CPEACTB 110 TUCHUIIJINHE
«MaTteMaTHUYECKHE METOAbI ONITHMHU3AIIMU B TEXHUKE))

TaoOmua 2

Haumenosanue [IpencraBnenue one-
Ne Kparkas xapakTepHucTHKa OLIEeHOYHOT O
[/n | OUEHOMHOro Cpes- CpErCTBA HOYHOI'O CPEJCTBA B
CTBa p DdOC
1 KonTponbnas (ca- CpencTBo npoBepkr YMEeHHMU npuMeHsATh | KommuiekT KoH-
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MOCTOSITEIIbHAS )
paboTa B ayauTo-
pun

(KP)

IMOJIYYCHHBIC 3HAHUA JJId PCHICHUA 3a1a4
OMMPCACIICHHOI'O TUIIA IO TEMC WUJIN pa3ac-

1y

TPOJIBHBIX 3aJJaHUI
10 BapUaHTaM

3 | PacuetHo-
rpadudeckas pa-
6oTa

(PT'P)

CpenctBo MpOBEPKH YMEHHI NMPUMEHSThH
II0JIyYE€HHBIE 3HAHUS 110 3apaHee Olperie-
JICHHOW METOJIMKE Ul pelIeHUs 3ajad
WU 33JlaHdid 10 MOAYJI0 WU JUCIHU-
TUTMHE B LEJIOM.

Kommniekt 3amanuit
IS BBITIOIHEHUS
pacyeTHo-

rpaduyeckoit paboThI

VYcrHblii onpoc

CpeacTBO KOHTPOJIS,, OPraHU30BaHHOE KaK
crelManbHas Oecema  IMEIaroruyeckoro
paboTHUKa ¢ OOydYalIUMCS Ha TEMBI,

Bomnpocsl 1o

4 cobecenoBaHuE, CBSI3aHHBIE C U3Y4YaeMOW NUCIUILIMHOMN, U TeMam/pasaenam
(YO) pacCuMTaHHOE Ha BBIICHEHHE O0bema JUCIATIINHEBI
3HAHU 00YyYaromerocs 1Mo OnpeaeIieHHO-
My pazzeiy, Teme, npobiemMe u T.11.
CucreMa cTaHJIapTU3UPOBAHHBIX 3a/1aHUH,
5 Tect MO3BOJISIOIIAS aBTOMaTU3UPO- DoH1 TECTOBBIX
(T) BaTh INPOLEAYPY U3MEPEHUSA YPOBHS 3HA- 3aJlaHuM
HUHN ¥ YMEHHUI 00y4Jaroerocs.
CpencTBO NMPOBEPKH 3HAHWIA, YMEHHH, HaBbl- | DUIIETHI K 3a4eTy.
6 bunertsl k 3a4ety | koB. MOXKeT BKIIOYATh KOMIUIEKC TEOpETHYE- [IIxana olneHUBaHUI U
(2B) CKHMX BONPOCOB, 3aJad, NMPAKTHYECKUX 3ala- | mpoueaypa IpHUMEHe-
HHUU. HUA

[Ipomexxyrounas arre-
crarus (ITA)

3ayer (3)

1) yerho (V)
2) mucbmenHo (IT)

7.3.1. Texkyuiuii KOHTPOJIb

OrneHOYHBIE CPECTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOMPO-
CBl M 3a/1aHus B (popMe OJIAaHKOBOI'O TECTUPOBAHMS JUIsI KOHTPOJISI OCBOEHHS OOYUYaIOIIMMHUCS pas3-
JIEJI0B TUCHUILINHEL, pueM PI'P.

PacuerHo-rpadguyeckas padora Nel. OcHOBHbIe MeTOAbl 0e3yCJ10BHOI M YCJOBHON oOI-

THUMU3allUH.

Cooeporcanue pabomei. HaxoxxJieHue rpaiieHTa, UCCIEI0BaHNE Ha SKCTPEMYM LENEBbIX (QYHKIUN
OJTHON M HECKOJIBKUX MEPEMEHHBIX, HaX0XKJEHUE YCIOBHOTO AKCTpeMyMa (PYHKIIUH.

Pemenne 3amay IMHEWHOrO IPOrpaMMUPOBAHUS: NPUBEICHNE K KAHOHMYECKOMY BHUY, PEIICHHUE
rpaMuecKuM METO/I0M M CUMIUIEKC — MeTo/ioM. Pelienne TpancnopTHo# 3agauun. Pemenue 3aiaun
MHOT'OKPUTEPHUAILHON ONTUMHU3aLUNA METOJOM HJI€aJIbHON TOYKH.

Conep:xxanue pacueTHO-rpaguueckoid padoThl (NOJHBIA NepeYeHb 3aIaHUil XPAHUTCH HA Ka-
(¢enpe). Tunossblie 32724 NPUJIATAOTCS.

Samanue 1

Ne | Haiftu rpanueHT QyHKIIMM B TOUKe

M (%o Yo)

HccnegoBaTh Ha IKCTPEMYM (I)YHKI_II/IIO
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1 2 — 3 3 _
Z=y_ M, (4,6) Z=x"+Yy —-3xy+1
Jx
2 4 2 _ 942 _ 2
Z:x + 3y M, (L-1) Z=2X"+Xy—X+Yy
4xy
3 7=x>-3y’x M, (3,2) 7=%x"-3x+3y? +4y
3apanue 2
Ne Bap. Haiitu ycioBHBIN SKCTpeMyM QYHKIUHU
1 f(X)=x7 +xZ,
9(x) =%, +X, =2,
X, 20, x,2=0
2 f(X)=x, +X,,
g(x)=x7 + x5 -2,
X, 20, x,2>0
3 z=4x-Y,
x? —y? =15,
x>0, y>0
3ananue 3

IIpuBecTH K KAHOHMYECKOMY BH/Y 33/1a4y JHHEHHOT0 MPOrPpaMMHPOBAHUS

1 L(X)=3X +2X, —X; — Max upu orpaHuYEeHUsX

X + 2%, <7,

3X, + X, —2X3 =8, X, 20, x,>0
2

L(X)=X —2X, =3X3 +X, — MIN upu orpanndeHnsx
X, +2X, —3X5 <4,
2%, + X, +3X, <8,

X, 20, Xx,=0,
X — Xy + Xg =2,

X3 =0

X, —2X, =11
3
L(X)=2X +3X, — X3 —> mMaX npu orpaHuYeHHIX
X, — Xy + X3 =5,
2% + X3 <12, 0<x, 0<Xx,
2%, —3X, — X3 =4
3ananue 4

Pemmnth rpapuuecku 3agauy JUHEHHOr0 NPOrpaMMHpPOBaHUS
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Pemnts rpapuvecKku 3aga4y JIMHEWHOT' O
L(X)=3x,+7x, — max

X, —5X, <0,

3X, — X, =0,

7%, +5X, <35,

6x, +14x, >21

X, =20, x,=20

[IpOrpaMMUPOBAHUS

Pemuth rpadgudecku 3amaqy JUHEHHOTO MPOTPAMMHUPOBAHUS
L(X)=3x, +12x, — max

X, + 4%, <16,
X, — X, =2, X, >0, X,>0

Pemute rpadgudecku 3amaqy TUHEHHOTO MTPOrpaMMHUPOBAHUS
L(X)=2x% +3X,+1 — max, min

X + X, 21,

2%, — X, = =2

3aganue 5

Pemiuth TpaHCOpPTHYIO 3a/1a4y

MeTO,Z[OM CCBCPO — 3alIaIHOTO yIjia HaWTH ONTHMAaJIbHBIN IJIaH IIEPEBO30K, TO €CTh paCCUUTATDb
CKOJIBKO I'py3a OOJIKHO OBITH OTIIPABJICHO M3 KAXXKAOT'O ITYHKTA OTIIPABJICHUSA AI B Ka)KI[bIﬁ IIYHKT

HasHauenus By (3amacel 1 moTpeGHOCTH yKa3aHbl B TAOIHUIIE) C TEM, YTOOBI CyMMapHas CTOMMOCTh

IepeBO30K Obl1a HauMeHbIlel. [locTpouTh oropHoe perieHne TpPaHCIIOPTHOM 3a1a4u

Nel
Bj B, B, B, B, 3amnacel
A
A 1 4 30
A, 4 8 40
A 2 90
[TotpedHOCTH 40 20 30 70
Ne2
1. TlocTpouTh ONOPHOE pelIeHne TPaHCIIOPTHON 3a1a9u
B i B, B, Bs B, 3anacet
A
A 1 4 60
A, 4 8 80
A 2 100
[TorpebHocTH 40 60 80 60
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Ne3

1. TlocTpouTh OMOPHOE pPelIeHNEe TPAHCTIOPTHOM 3a1au1

B j B, B, B, B, 3anacel
A
A 1 4 30
Ay 8 40
A, 90
ITotpebHOCTH 40 20 30 70
3aganue 6
Ha muoxectBe @ minockoctu XOY, onpenensieMoM CUCTEMON HEpaBEHCTB
0<x<a,
0<y<hb,

3a1aHbI JIBE JINHEHHBIC 1e/IeBbIe pyHKIMU ABYX HepeMennbix U (X, y) n V (X, y) .

U (X, y) = max,

Haiitu pemenue u 3Hauenua X, Y € (), npu KOTOPBIX JOCTUIAETCS MAK-

V (X, y) = max

CHMYM LIEJIEBBIX (QYHKIIHH.

Ne Bapu- 1) L{eneBbe (hyHKIMK
aHlTa 0<x<4, U(x,y)=2x-y+9,
0<y<H5, V(X,y)=—X+2y+6

2 0<x<2, U(X,y)=3x-Yy+2,
0<y<2, V(X,y)=—x+2y+4

3 0<x<2, U(X,y)=4x-y+4,
0<y<2, V(X,y)=—x+4y+2

I[J'IH MMPOBCACHUA TCKYLICTO KOHTPOJIA 3HAHUM CTYACHTOB B AWCTAHIIMOHHOM (bopMaTe B

pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAWH-Kypcax MMEIOTCS MPOMEXYTOUHbIE (POOHBIE)

TCCTHI.

S

7.3.2. IIpoMexkyTOUHAS aTTECTALUSA
1. Kommniekt Bonpocos (YO)

3anaun ontuMu3zanu. OCHOBHbIE MOHATHS (KpUTEPUU ONTUMU3ALINM, LiejeBas (PpyHKIMs).
Kiaccsl 3aau onTuMH3anum.
Krnaccuueckast 3a1aua skcTpeMyma QyHKIIMHM OAHON TIepEeMEHHOM.
[IpsiMbIe METOIBI pELIEHU 3a7a4 OJHOMEPHON ONTUMHU3ALIUH.
Meroas!l HyneBoro nopsaka. [I[pumMmenenne Merona 1eIeHus MOMOJIAM.
Meroas! HyseBoro nopsiaka. [IpumMmenenne Meroza 30J10TOr0 CEYECHHUS.
Krnaccuueckuit MeTosr MUHMMH3AaUN (PYHKIUA MHOTUX NepeMeHHbIX. [loHsTHe rpagueHTa.
JInnauu ypoBHs.

19



13.
14.
15.
16.
17.
18.

19.
20.

21.

22.
23.

24,
25.
26.
27.
28.
29.

30.
31.
32.
33.

Metoa MOKOOPAUHATHOTO CITYCKA.
Meto rpaiME€HTHOTO CITyCKa.
Meto1 HauCKOpPENIIErO CITYCKa.

. ['eomeTpryeckas HHTEpPIIPETALIU METOI0B TOKOOPIMHATHOTO U TPAJAMEHTHOTO CITYCKa.
. IIpobnema oBparoB B rpalMEHTHBIX METO/AX.
. Paznuunble ¢popMbl 3anucu 3a/1a4 JUHEHHOTO MPOrpaMMUPOBaHUS (CTaHAApTHAS U

KaHOHUYECKas).

I'eomeTpuueckuii croco0 penieHus 3aja4 JMHEHHOTO IPOrpaMMUPOBaHUSL.

[lenouncineHHOE IPOrpaMMUPOBAHHUE.

OcHOBHas ujes CUMILIEKC-METOJa. AJITOPUTM CUMILIEKC-METO/1a.

[TocTpoeHwue onmopHOTro pelicHus (HavyalbHOW CUMILICKC-TA0IUIIBI).

TpancnopTHas 3anada. MeTol NOTEHIIMAIOB, METO, CEBEPHO — 3aI1aJHOTO yIJa.
[TocraHoBka 3amaun HenMHEHHOro nporpammupoBanus. Kiaccuduxamms meronos. Ilpo-
6J1eMa MHOTO9KCTPEMAJIbHOCTH.

Mertoa mrpadHbIX (YHKIIHA.

Meroa HeomnpeleneHHbIX MHOXUTeNEH Jlarpanka B 3aauax HEJIMHEWHOI'O MPOrpaMMHpPO-
BAHMUS.

Jlunamuueckoe nporpaMmupoBanue [locTaHOBKA M aJirOPUTM PEILICHUs 3a/1a4d MOLIAroBOU
ONTUMU3ALINH.

3aiaya 0 paMOHAIbHOM paclpeesIeHUH PECYPCOB.

[Ipunuun ontumansHocTH bennmana. PekyppeHTHble (opMynbl MeToAa AMHAMHYECKOIO
MIPOrpaMMHUPOBAHUSL.

MHorokpurepuanpHas onTuMu3anys. KoMIpoMuccHsle pemeHus.

Meroa nociaenoBaTeNbHbIX YCTYHOK.

Meton dhopMupoBaHust 0000IIEHHOTO KPUTEPHSI.

Meroa Ha3HAYEHUS TJIABHOTO KPUTEPHUS.

Meton uneanbHoi Touku. MHoxkecTBo [lapeto. Ontumusanus no Iapero.

[Tonstus QyHKUMOHANA, BapuallMy aprymenta (yHKIMOHala, BapHaluu (PYHKIIMOHAIA.
Heo6xoanmMoe ycnoBue sxkcTpeMmyma (pyHKIHOHANIA.

[Ipocreiimas 3aga4a BaApUallMOHHOTO UCUUCIICHUS. Y paBHEHUE Diliepa.
N3oneprumMerpuyeckas BapuallMOHHAs 337a4a HA YCIIOBHBIN DKCTPEMYM.

IIpsiMbIE METOIBI BApHALIMOHHOTO UCUHUCIICHHUS.

OcHOBHbIE MPUHIIMIIBI ITIAHUPOBAHUS SKCTPEMAIBHBIX KCIIEPUMEHTOB U METOJ1bl 00paboT-
KM ITOJIyYE€HHBIX 9KCIIEPHUMEHTAIbHBIX 1aHHBIX.

2. Buaersl Kk 3auerty

2.1. Haznavyenue: Mcnons3yroTes Aisl MIPOBEACHUsT MPOMEexXyTouHoi aTtrectanmu (ITA) mo

JAUCITUITIINHC " MaTemaTH4ECKHUE METOJABbI OIITUMHU3AIINU B TEeXHHUKeE'.

2.2. PermameHT 3ayera: - Bpemsi Ha TMOATOTOBKY TE3MCOB OTBETOB - 10 45 MuH.

Crioco0 KOHTPOIIA: YCTHHIE OTBETHI.
KomrutekTsl OMJIETOB BKIIIOUYAIOT IO KaKaoMy paszjaeny 25-30 OuietoB (XxpaHsTcs Ha Kadeape).

Tunosble BapuaHThbI OuJ1eTOB NnpujIararTcH.

MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHIS
POCCHUMCKOU ®EJIEPALTUU
®EJIEPAJIBHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHUE BbICILIEI'O OBPASOBAHUS
«MOCKOBCKHUI MNOJUTEXHUYECKHU YHUBEPCUTET»
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(MOCKOBCKHWH ITOJIUTEX)

®daxkynbTeT 6a30BBIX KOMITETEHITHH,
Muctummaa  «MaTeMaTH4ecKre METOIbl ONTUMHU3AIUN B TEXHUKE

kadenpa «MaremaTnuka

Kypc 1, cemectp 1
BUJIET Ne 1

1. OcHOBHbBIC MOHATHSA TECOPUU ONTUMH3AIMU (KPUTEPUU ONTHUMH3ALMNM, LeJeBas (QyHKIHS).
Kitaccsl 3aa4 onTuMHU3anuy.
2. TlocTpouTb OMOPHOE peIlIeHHe TPAHCIIOPTHOM 3a1aun

B j B, B, B, B, 3amacel
A
A 90
A, 100
A 90
[MotpebHOCTH 70 60 80 70
3. Haiitu YCIIOBHBIN 3KCTpeMyM (DYHKIIUU

z=x*-y?,

2X—y =3,

x>0, y>0

VYTBep:kIeHo Ha 3aceqanuu kKapeapsl «MartemaTtrka» « 02 » 05. 2023 r., mporokoin Ne 10

H.o. 3aB. xadenpoit

H.B. Bacunbena /

/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIMA
POCCHUUCKOU OEJJEPALINN

®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OFPASOBAHUSA
«MOCKOBCKHH MOJUTEXHUYECKUN YHUBEPCUTET»

(MOCKOBCKHWM MOJINTEX)

®dakynpTeT 0a30BBIX KOMIICTCHIIHH,
Jucuumumaa  «MaTemMaTHyecKre METOIBI ONITHUMU3AIMN B TEXHUKE»

Kagenpa «MaTemaTuka

Kypc 1, cemectp 1

BUJIET Ne 2

2. O030p METOI0B MHOTOKPUTEPUATHHON ONTHMHU3AIINH.

3. Peumts rpaduuecku 3amaqy auHeiiHoro nporpammuposanus L(X)=3x, +7X, — max

4. Haiiti rpagueHT QyHKIuH Z = 2XYy + 32 — 22?2 BTouke M 0L 2,0)

YTBepkaeHo Ha 3aceaannn kadenpsl «MaremaTrka» « 02 » 05. 2023 r., mpoTokoia Ne 10

W.o. 3aB. kadenpoit

X, —5X, <0,
3%, — X, =0,
X, + 5%, <35,
6x, +14x%, > 21

H.B. Bacunsena [/

/
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Bo3MoxkHO npoBeieHrne MPOMEKYTOYHON aTTECTAIlK B TUCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
cucTeMbl AucTaHIimoHHoro odydyenus: yausepcurera (CJO-LMS). Tlopsmok npoBeneHnust padboT B
JTUCTAaHIIMOHHOM ()OpMaTe YCTAaHABIMBACTCS OTICIBHBIMU PACTIOPSIKCHHSIME ITPOPEKTOpA MO y4eo-
HOM paboTe W/WIIH IEHTPOM y4eOHO-METOUYCCKON PabOTHI.
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