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1. esn, 321a4M U IVIAHUPYeEMbIe Pe3yJabTAThI 00y4YeHUsI 110 TUCHUIIMHE

K 0CHOBHBIM HeJISIM OCBOCHUS AUCLUIUIMHBI «MaTemMaTu4ecKue MeToAbl ONTUMU3ALNU B TEX-
HUKE» CIeAYET OTHECTH:

- IPUOOpPETeHNE MAruCTPaHTaAMU LIMPOKOTO Kpyra MaTeMaTW4YeCKHX 3HAaHUH, YMEHUN U
HaBBIKOB;

- (opMHUpOBaHHME Yy MarucTpaHTa TpedyemMoro Habopa KOMIETEHINH, COOTBETCTBYIOIINX
€ro HalpaBJICHUIO MOATOTOBKM M 00ECHEUMBAIOIIMX €r0 KOHKYPEHTOCHOCOOHOCTh Ha PBIHKE
TpyJa.

K ocHOBHBIM 3asayaM OCBOCHMS JMCHMILIMHBI «MaremMatnyeckue MeETOJbI
ONTUMU3ALMU B TEXHUKE» CIEAYET OTHECTH:

- M3y4YEHUE OCHOBHBIX METOZOB OHOMEPHON U MHOIOMEPHOM ONTUMU3ALINN;
- H3Y4YCHHUE JIIEMEHTOB JIMHEWHOI'0 ¥ HEJIMHEWHOIO IPOTPaMMHUPOBAHUS;
- H3Y4YEHHE METOJ0B MHOTOKPUTEPUAIBLHON ONTUMHU3ALUU U MOICIMPOBAHUS MHOIOLIATrO-

BBIX IIPOLIECCOB;

- H3y4YEHHE OCHOB BapUALlMOHHOI'O UCUUCIICHUS;
- HW3y4YCHHE METOJIOB MPOBEACHUS M 00pabOTKH MHOTO(MAKTOPHBIX AKCTPEMAIBHBIX JKCIIe-

PUMEHTOB.

OOyuenue no aucuuiuinHe «MaTeMaTH4ecKue METOAbI ONTUMH3AMU B TEXHUKE» HalpaBJIEHO
Ha (popMUpOBaHUE Y OOYHAIOLINXCS CIEAYIOMNUX KOMIETCHIIUH:

Koa n HauMeHoBaHNe KOMIIeTEeH NI NHaukaTopbl J0CTHXKEHHsT KOMITe-
TEHIMH

OIIK-5 cnocobeH pa3pabaTbiBaTh AHAIWUTH- | 3HATH:

YCCKHE W YUCIICHHBIC METOJbBI IMPU CO3AaHHUU | OCHOBHBIC MCTObI OHHOMepHOI\/’I U MHOTIO-

MaTeMaTHUYeCKUX MOJeNell MallluH, MPUBO- | MEpHOM 6e3yCTOBHON M YCIOBHON ONTHUMU3a-

0B, 00OpYJOBaHUsS, CHCTEM TEXHOJIOTHYE- | [[UH; JIMHEWHOE W JIUHAMHYECKOE IPOTrpaM-

CKHUX ITPOLIECCOB MHUPOBaHHE; METOAbl MHOTOKPUTEPHATBHOM

ONTUMH3alMKM W OCHOBHBIC IMPUHIUIIBI I10-

CTPOEHHS aITOPUTMOB UX PEIICHUS

yMeThb:

UCIONIb30BaTh TOCTAHOBKHU 3a/1ad U METOJIBI

MAaTE€MaTUYCCKOTO MOACIIMPOBAHUSA U OIITHU-

MU3ALNU JJI PEeIIeHUs PUKIATHBIX 3a7a4

BJIa/I€Th:

® CIT0COOHOCTBIO INPpUMCHATE COBPCMCHHEIC
AHAJIUTUYCCKHUEC U YUCJIICHHBIC MCTOAbI IJIA
pa3paboTKU MaTeMaTUYECKUX MOJeJe Ma-
IIWH, TPHUBOJIOB, OOOPYIOBaHUS, CHUCTEM
TEXHOJIOTHYECKHUX MPOIECCOB. .

2. MecTo TMCUMILUITHHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

Juctunnmaa «MaTeMaTndecKkue METO/Ibl ONTUMU3AINH B TEXHUKE)» OTHOCUTCS K 00s3aTeIbHOM
yactu 05oka b1 «luctuumnnuaer (MOLy N ).

Jucnunnuza 6a3upyercs Ha CIeIyIOIINX, MPONIEHHBIX JUCIUTUTHHAX:

- «MaremaTukay.
Jucnunnmna «Martematnyeckue METOJIbl ONTUMM3AIMKU B TEXHUKE» JIOTUYECKH CBS3aHA C MO-
CIEIYIOMUMHU JUCIUILTMHAMMU:
B obsazamenvhoii wacmu:



KoMIbroTepHbIe TEXHOJIIOTHH U MOJIEIMPOBAaHUE B MAIINHOCTPOCHNUN;
Hayunble kpuTepuu BIOOpA U METOJIbI CCIICAOBAHUS MAaTEPUAIIOB,;
CranpapTusanus yHU(UKALM U yIIpaBlIeHHE KayeCTBOM,;
Mertoap! IaHupoBaHus 1 00pabOTKH Pe3yIbTATOB HAYYHBIX IKCIICPUMEHTOB.
B uacmu, ghopmupyemoii yuacmuuxamu obpazo8amenbHulX OMHOUEHUT:
TexXHOJIOTMYHOCTh KOHCTPYKLUHI U U3/IEINH;
OKOHOMHKA OpraHM3alysl U INTAHUPOBAHUE B MALTMHOCTPOEHUU.
B uacmu snexmugHuix oucyuniun
M HHOBaIMOHHBIE TEXHOJIOTMH MAIIMHOCTPOEHUS.

3. CTpykTypa u cojepKaHHue JUCHUILTHHBI
OO01mast TpyJ0eMKOCTh JUCIUTIINHBI COCTABIISCT 2 3a4eTHBIC CIUHUIIBI - 72 Yaca.

3.1. Buabl yueOHOI padoThbl M TPYA0EMKOCTh

. KoimmuectBo
n/n Buj yueOHoii padoThI 4ACOB Cemectp 1
AyIMTOpHBIE 3aHATHS 32 32
B Tom uncne:
Jlexkun 16 16
1
CeMuHapCKUE/TIPAaKTHYCCKUE 3aHATHS 16 16
2
JlaGopaTopHble 3aHATHS - -
3
CamocrosiTeibHas padoTa 40 40
IIpoMeskyTOUHasI aTTeCTALUSA
3auer 3 3
Hroro 72 72

3.2. TemaTrudeckuil MJIaH U3y4YeHH s JUCHUIINHBI

Pasmemnién B mpunoxenuu 1 k pabodeit mporpamme.
3.3. Conepskanue pa3ie0B M CHUNINHBI

Tema 1. OOG11ast mOCTaHOBKA 33/1a4¥ ONITUMU3ALMN U OCHOBHBIE TIOJIOKEHUSI.

OOGm1as mOCTaHOBKA 3a/1a9M ONITUMM3AIIMN U OCHOBHBIC TIOHSTHS (KPUTEPHS ONMTHMAIBHOCTH, I1e-
neBoii pynkuun). Knaccudukammsi MeTo10B ONTUMHU3AIINH.

Tema 2. OnqHOMEpHBIC 3a/1a4W ONTUMU3AIMH JIJIS TIENEBBIX (DYHKITUH, 3aJaHHBIX aHATUTHYCCKU
WJIM HA OTPE3KE B JIUCKPETHOM MHOKECTBE TOYEK. METOIbl MaCCUBHOTO M MOCJIEN0BATEIBHOIO
MOMCKa. MeTobI 30J10TOr0 CEYEHUS U MIOJTIOBUHHOTO JECJICHUS.

Tema 3. MHoromepHsbie 3a7aun 6€3yCIOBHON ONTUMHU3AIMU. METOo]l MOKOOPMHATHOTO CITYCKa.
I'paguentHbie MeTobI. [Ipo6iieMbl OBparoB 1 MHOTOIKCTPEMAIIbHOCTH.

Tema 4. Jluneitnoe nporpamMmmupoBanue. OOIIast TOCTAaHOBKA 3314l JTHHEWHOTO MPOrPaMMHUPO-
BaHus. [IpuBeneHue craHmapTHOM 3aJadyul JIMHEWHOIO INPOTPaMMUPOBAHUS K KAHOHUYECKOM.
I'padpuaeckuii MeTo pelieHUs 3aa4i JTUHEHHOTO TPOrPaMMHUPOBaHUS. 3aaud 1EJI0UHCICHHO-
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ro nporpamMmmupoBanusa. CUMILIEKC-METO U CUMILIEKC-Ta0nuibl. TpaHcrnopTHas 3agada. Mero-
JIbI CEBEPO-3aIaIHOTO yTiia U OTEHIIHAJIOB.

Tema 5. HenuneitHoe nporpaMMUpoBaHue. AHATUTUYECKOE PEIICHUE 3a/1a4 YCIIOBHOM ONTHUMHU-
3allii — METOJ HEOIpeeIeHHBIX MHOXUTeNeH Jlarpamka. UnciaeHHbIe METOBI, UX KiIacCHU(u-
kaus. Meton mrpadHbIX  QYHKITUH.

Tema 6. [lunamuueckoe nporpamMmmupoBaHue. MoaeaupoBaHue MHOIOLIArOBbIX MPOLECCOB. 3a-
Jada o0 ONTUMANbHOM pacmpesesieHun pecypcoB. [locTpoeHne pekyppeHTHBIX COOTHOLICHUH.
[Tpunuun ontumansHocTu bennmana.

Tema 7. MeToJbl MHOTOKPUTEPUAIBLHON ONTHUMU3AIMU. MeToJd MOCaeq0BaTEIbHBIX YCTYIIOK.
Merton popmupoBanusi 00001IEHHOTO KPUTEPHUs. AJIMTUBHAS U MYJIbTHILNIUKATUBHAS CBEPTKU
YaCTHBIX KpuUTepueB. MeTos rinaBHOro Kpurepus. MeTon uaealbHONW TOUKH: MOHATHS MHOXKeE-
ctBa [lapeTo, TOUKM yTONMU, UACATBHON TOUKH.

Tema 8. Bapumanumonnsle mMetoasl. OCHOBHBIC TMOHATHA. BapuanmoHHbIC 3ama4yu MOMCKA 0e€3-
YCJIOBHOTO 3KCTpeMyMma. BapuanmoHHsie 3aja4u Ha yCIOBHBIN SKkcTpeMyM. [Ipsimbie MeTob! Ba-
puannoHHOro ucurcienus. [locranoBka 3a1au ONTUMAIIBHOTO YIIPABJICHHUS.

Tema 9. [InanupoBanue MHOTO(PAKTOPHBIX AKCTPEMATBHBIX SKCIEPUMEHTOB. MeTouKa cTaTh-
CTHUYECKON 00pabOTKH Pe3yabTaTOB IKCTPEMATLHBIX IKCIIEPUMEHTOB.

3.4. TemaTuka npakTHYeCKUX 3aHATUI 0 JUCHUILIHHEe « MaTeMaTHYeCKHe MeTObI
ONTHUMMU3AINNHU B TEXHUKE)

Ne 3agsTHS Tema 3aHaTHA
1 UucneHHble METOIbI UCCIEIOBAHUS SKCTpeMyMa (PYHKIIHA OJHOMN
TepeMEHHOMN
2 AHanUTUYECKHWE METOJbl HCCIENOBaHUS JKCTpeMyMa (QYHKIUI

HECKOJIbKUX MTEPEMEHHBIX

I'padpuueckuit MeTon pemeHus 3a1a4u JUHEHHOTO MPOrpaMMHpPO-
BaHUs

Cummnekc-meron. TpancniopTHas 3a1a4a

JlnHamMHuueckoe nporpaMMHpOBaHUE

MeToapl MHOTOKPUTEPUATIBHOW onTuMu3anuu. OnTumMu3anus 1o
[Tapeto

7 ONEeMEHTHl BapUAlMOHHOTO MCYUCIIEHUsA. MeTonbl ONTUMH3ALUH
(YHKIIMOHAJIOB

8 [InanupoBaHue U craTucTHYecKas 0OpaboTka MHOrO(aKTOPHBIX
9KCTPEMAJIbHBIX DKCIIEPUMEHTOB

o (Oh|] W

4. YueOHO-MeTOAMYECKOE U HH(POPMAITMOHHOE 00ecTiedeHue

4.1. HopmartuBHbie 1o0kyMeHTbI H 'OCThI

1. ®I'OC BO. Marucrpatypa no HanpasieHuto noarotoku 15.04.01. MamuHocTpoeHue.
2020.

2. Tlpodeccuonanbublii cranAapT «CHenuamucT Mo TEXHOIOTUAM MEXaHOCOOPOYHOIO MPOU3-
BOJICTBA B ManuHOCTpoeHUn». 2021.

3. AkanemMuuecKkuil yueOHbIH M1aH no HamnpasieHuto noarotoBku: 15.03.04 MammunocTpoenue.
[Mpoduip: KoMIuiekcHbIe TEXHOJIOTUH CBAPOYHOIO M MEXaHOCOOPOYHOTO TIPOU3BO/ICTRA /.
VYTBepxIeH MpopeKTopoM 1o yueOHoi padore yHusepcutera . X. [llapumnssuosoii. 2023.



4. VYxka3 Ilpesunenta Poccuiickoit ®deaepannu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-
TEeXHOJIOrn4eckoro passurus Poccuiickoit denepanum».

5. ITlpuka3 MunuctepcTBa obpa3oBanus u Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne
816 «O6 ytBepxnenun Ilopsiika nNpUMeHEHUs OpraHU3alUsSMHU, OCYLIECTBIISIOIMMU 00pa-
30BaTENbHYIO JESATENIbHOCTD, AJIEKTPOHHOIO OOy4eHHs, AUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOTHH NP peanu3aliy 00pa3oBaTeIbHbIX POTPAMM.

4.2.  OcHoBHasl JUTepaTypa:

1. ITanTeneeB, A.B. Meronsl ontumu3anuu B npuMepax u 3agadax / A.B. [lantenees, T.A. Jle-
toBa; M.: Briciag mkoga. — 2005. - 544 c.

2. ArterkoB A.B. Mertoasl ontummzaiun: yue0. mocobue s By3oB / A.B. Atrerko, B.C.
3apyoun, A.H. KanataukoB;, M.: PUOP: MH®PA-M.; 2013.

4.3. JlonoiHUTeILHAS JJUTEPaTypa:

1. Tonuapos, B.A. Mertozas! onTumu3anuu : yued. nocodue ajs By3oB / B.A. ['onuapos M.:
FOpaiit: Beicmiee o6pazoBanue, 2016.

2. Bacunbes, O.B. Meronpl ontuMu3anuu B 3afadax U ynpaxsHenusax: yue6. [locodue / O.B.
Bacunbes, A.B. Apryunnnes; M.: ®usmariut, 1999.

3. Tuxonos, A.H. MartemaTtndeckoe MOACTUPOBAHHE TEXHOJOTUYECKUX IPOIIECCOB M METOJ
oOpaTHbIX 3a/1a4 B MamuHocTpoenuu /A.H. Tuxonos; M.: Mammunoctpoenue. 1990.

4. Jlynry, K.H. Jluneitnoe nporpammupoBanue. PykoBoactBo k pemenuto 3axad /KH Jlynry;
M.: duzmataur, 2009. - 132 c.

5. Benruens, E.C. MccnenoBanue onepanuii: 3a1auu, TPUHIUIBI, METOA0JIOTHA: YUeOHOE IMo-
coOue ays By30B — 3-€ u3fl., crepeotun. / E.C. Bentuens; M.: JIpoda, 2004. - 208 c.

6. Kpucranp, M.I'. O6paboTka pe3ynbTaToB IUIAHUPOBAHHS KCTPEMATBHOTO JKCIIEPHUMEHTA!
yuebHoe nocodue / M.I'. Kpucrans, A.YO. I'openoa; Bonrorpl TX —Bonrorpan, 2019. - 70
c.

4.4. dneKTpoHHble 06pa3oBaTesibHble pecypcbl

[TpoBeneHune 3aHATUN U aTTeCTallMi BO3MOYKHO B AMCTAaHLIMOHHOM (hopmare ¢ MPUMEHEHUEM CH-
CTEMbI TUCTaHIMOHHOTO 00yueHus: yHuBepcurera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MartemaTnkay 3JEKTPOHHBIX 00pa3zoBaTelbHbIX pecypcoB (DOP) mo pasmenam mpo-
IpaMMBI:

Hazsauue D0P

OcHoBbl BapuaionHoro | https://online.mospolytech.ru/course/view.php?id=476
HCYHCJIICHHUA

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

DnemenTsl Matematuue- | https://online.mospolytech.ru/local/crw/course.php?id=313
CKOI'O aHaJIu3a

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

Paspaborannbsie JOP BKIII0UAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsaok mpoBeneHus padoT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBHBIMHU PacIio-
PSDKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe 1/MiTH HEHTPOM yueOHO-METOINYEeCKOil paboThI.


https://online.mospolytech.ru/course/view.php?id=476
https://online.mospolytech.ru/local/crw/course.php?id=720
https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3362

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJMUECKUE MAaTePHAaJIbl B SJIEKTPOHHOM BHJIE,
MpeICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «lL{eHTp MaTeMaTHueCcKOro 0Opa3oBaHUs»
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tone3nbie yueOHO-METOAMYECKHE U MHPOPMALIMOHHBIE MaTepPHaJIbl IPEACTABICHbI Ha CaifTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTepHET» Ui 0cBOe-
HUS TUCIMILIMHBI: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

Kamnmﬁ CTYACHT 06ecnequ HHAUBUAYAJIbHBIM HCOIPAHUYCHHBIM AJOCTYIIOM K 3JICKTPOHHBIM
OuOJIMOTEKaM YHUBEPCHUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x 3iekTpoHHO-OMONIMOTEYHBIM CHCTE-
MaM (JIEKTPOHHBIM OMOJIMOTEKAM)

4.5. J/InnieH3NOHHOE U CBOOOHO PacIpoCcTpaHsieMoe MPOrpaMMHOe

o0ecreyeHue
Ne HanmenoBanmue | Pazpadoruuk 1O HocTynHocTh Ccblika Ha EnnHblii peectp
(mpaBoob.Jaja- (MMUEeH3HOHHOe, | POCCHICKHUX MPOrpaMMm st
TeJb) ¢B00OIHO pac- 9BM u B/l (npn Haamuumn)
NPOCTPaHsieMoe)
1 [Astra Linux | OO0 JIuneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIunieH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75
NI Multisim | OOO "HOBBIE JluneH3snonHoe
10.0. OBJIAYHBIE
TEXHOJIOI'MU

4.6. CoBpemeHHbIe MPO(ecCHOHATbHBbIE 0a3bl TaHHBIX U MHPOPMAIIMOHHbIE
CIIPABOYHbIE CHCTEMBI

Ilepedyensb pecypcoB cetu UHTepHET, 1OCTYNHBIX 1JISI OCBOCHUS U CHUNIMHBI:

Ne HanmeHoBanue Ccbuika Ha pecypce JocTynHocTh

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBbI

Hoctynna B cetn UH-
https://stackoverflow.co

Stack Overflow iy TepHeT 0e3 orpaHuye-
HUU

Nudopmannonnsie pecypesl Cetn

KoncymprantlInioc http:// www.consultant.ru | locrymao

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI



http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
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/

Jlanpb https://e.lanbook.com/ JloctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1302071
IPR Books https://www.iprbookshop | loctymua B cetn M-
ru/ TepHeT 0e3 orpaHuye-
1302071
IpodeccnonanbHbIe 0a3bl JAHHBIX
basa qaHHBIX HAy4HOM SJIEKTPOH- http://www.elibrary.ru JlocTymHO
HOU OMOJIMOTEKU
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo
MOJIUTEMaTHIeCcKasi peepaTUuBHO-
oubnuorpaduueckas u
HaykoMeTpuieckas (oubmmomerpu-
yeckas) 0aza JaHHBIX
Zefar9l https://www.youtube.com | ToctymHo
luser/Zefar91
tolik7772 https://www.youtube.co | loctymHo
m/user/tolik7772

5. MaTepuajJbHO-TEXHHYECKOE o0ecneueHue TUCHUIIMHbI

MarepuanbHO — TeXHHUUECKas 0a3a yHUBEpCcUTETa 00ecrieunBaeT MpoBeIeHNE
BCEX BUJIOB 3aHATUH, IPEyCMOTPEHHBIX YUYEOHBIM IIJITAHOM M COOTBETCTBYET JEHCTBYIOIINUM Ca-
HUTapHBIM U IIPOTUBOIIOKAPHBIM IIPABUJIAM U HOPMaM.
Jlns npoBesieHust yueOHBIX 3aHITHH UCIOJIB3YIOTCS:
- JICKLMOHHBIE ayJAUTOPUU U ayAUTOPUU IS MPOBEACHUS IIPAKTUYECKUX 3aHATUN, B TOM YHCIIE,
OCHAIIIEHHbIE MYJbTUMEAUINHBIM 000pyI0BaHUEM JJIsl IPOBEACHUS ayJUTOPHBIX 3aHATHH (IIpo-
€KTOp, HOYTOYK, HHT€PAaKTHUBHAs J10CKa, MUKPO(DOH U T.11.);
- 15 paboThl CO CHENUATN3UPOBAHHBIM MMPOTPAMMHBIM 00€CIIEYEHHEM BO BpEMs MHTEPAKTHUB-
HBIX [IPAKTUYECKUX 3aHATUN UMEIOTCS KOMIIBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanueckue peKOMeH AU

6.1. MeToauyecKkHe peKOMEHIANMH JJIsI IPenoaaBaTe/isi 1Mo
OpPraHu3anuu
00y4eHus

6.1.1. OGpa3oBaTe/ibHbIEC TEXHOJIOTHHU

Bo3MosxHO npoBeieHHe 3aHATHI B IUCTAaHIIMOHHOM (pOpMaTe C MPUMEHEHUEM CUCTEMBI AUCTaH-
nuoHHoro ooydenust yuusepcurera (CO-LMS). Tlopsnok npoBeaeHus paboT B AUCTAHIIUOH-
HOM (hopMaTe yCTaHABIMBACTCSA OTIACIBHBIMU PACHIOPSDKEHUSIME ITPOPEKTOpa Mo yueOHo paboTe
W/WAITY TIEHTPOM y4€OHO-METOIMUECKOU PabOTHI.


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

[IpenonaBaTemnto, Mpexae BCEro, ciaeayeT OOpaTUTh BHUIMAHWE MAaruCTPaHTOB HA TO, YTO
MPAKTUYECKHU BECh U3y4YaeMblii UMU MaTepHall He TpeOyeT Kakoi-mubo creunaibHON (JOTOTHH-
TEJIbHOM) TIOJATOTOBKM U BIIOJHE MOKET OBITh YCIIEIIHO M3YYEH, €CIIM MaruCTpaHTbl OyayT Io-
CeIllaTh 3aHATHSA, CBOEBPEMEHHO BBIMOJIHATH JOMAIIHUE 33/aHUS U MOJIb30BaThCs (IIpU HEOOXO-
JUMOCTH) CHUCTEMOM IUIAHOBBIX KOHCYJIbTAllUM B TE€UYEHHE KaKJOro ceMmecrpa. Bomeamume B
KypC pa3zielibl SBISIIOTCA KJIACCUYECKUMH, B TO K€ BPEMS OHM MPAKTHYECKHM OPUEHTUPOBAHBI,
TaK KaKk MMEIOT IMIMPOKOE PacIpOCTPaHEHUE JUIsl PELIECHUs] Pa3HOro poja 3ajad BHYTPH camoi
MaTE€MaTUKU U NPHUKIaJHbIX 3a1a4. FIX 0CBOEHHE MOMOYXKET MaruCTpaHTaM yCIIEIIHO IPUMEHSATh
HAKOIIJICHHbIE 3HaHUS B MPO()ECCHOHAIBHON AESITETbHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHsITHI PeKOMEHJI0BaTh MaruCTpaHTaM OCHOBHYIO U J1O-
MIOJIHUTENIbHYIO JINTEPATYPY, @ B KOHIE CEMECTPA J1aTh CIIMCOK BOIIPOCOB JJIsl MOATOTOBKH K K-
3aMEHy.

Ha mepBom 3aHATHY 1O JUCHUIUIMHE 0053aTEIbHO MPOMH(POPMHUPOBATH MATHCTPAHTOB O
BUJE U (pOopME MPOMEKYTOUHOM aTTECTALUU MO TUCIUILIUHE, CPOKaX €€ MPOBEACHUS, YCIOBUIX
JIOIIYCKa K MPOMEXYTOYHOHN aTTecTaluy, IPUMEHIEMbIX BUJIaX IPOMEKYTOYHOIO KOHTPOJIS.

MarucTtpaHT JOJKEH OLIYIIAaTh 3aUHTEPECOBAHHOCTD MIPENO1aBaTelisd B JOCTUKEHUH KO-
HEYHOTO PEe3yJbTaTa: B MPHOOPETCHUH O0YYAIOIMMHUCS MPOYHBIX 3HAHWN, YMEHHN U BIIAJICHUS
HAKOIUICHHOM nH(OpMaIueii uid pelieHus 3a1a4 B mpodeccnoHanbHOl e TeIbHOCTH.

6.2. Mertoauueckue yKazaHus AJs 00y4aOUIUXCHA 0 OCBOEHUIO
JAUCUMITHHBI

[Tpu MOATOTOBKE K 3aHATHSIM MaruCTPaHT JOJDKEH H3YYUTh TEOPETUICCKUI MaTepHas 1Mo
TeMe 3aHATUs (MCII0JIb30BaTh KOHCICKT JICKIUH, H3YYUTh OCHOBHYIO JINTEPATyPy, O3HAKOMHUTHCS
C JIOTIOJIHUTEIILHOW JINTEPATYPOM, MPU HEOOXOAMMOCTH JOTIOJHHUTh KOHCIIEKT, Jiejas B HEM CO-
OTBETCTBYIOIIHE 3alUCH U3 JIMTEPATYPHBIX MCTOYHUKOB). B ciydae 3aTpyaHeHHI, BO3HHUKAIO-
IIUX TIPU OCBOCHHM TEOPETUYECKOTO MaTepHajia, MarkuCTPaHTy CJelyeT oOpamaTbhcs 3a KOH-
CyJIbTallMEN K MPEMOIaBaTENIO.

[Tpu pemeHunn 3a1a4 MOTYT MCIIOJIB30BaThCS MMAKEThl KOMITBIOTEPHOM alireOphbl: KOMMeEp-
yeckuii maker MathLab wim cBoGoaHbIi maker Maxima.

B Hayane mpakTUYeCKOTo 3aHATHS TPENoJaBaTeib 3HAKOMUT MAarucTPaHTOB C TEMOM,
orJaiiaeT IJiaH MPOBEACHUS 3aHATHS, BBIAACT 3aJaHue. B TeueHHWe OTBEJACHHOTO BPEMEHHU Ha
BBINTOJIHEHHE Pa0OThI MarCTPAHT MOXKET OOPATUTHCS K MPETNOIaBaTEN0 32 KOHCYJIbTAUCH WIIN
pa3bsICHEHUSAMHU. B KOHIIE 3aHATHS MPOBOJUTCS MPHUEM BBITIOJHEHHBIX pabOT: MpOBEpKa OTUYETa,
co0eceI0OBaHNE CO MarUCTPAHTOM.
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TemaTn4eckuii IjiaH CoacpKaHuA ITUCIHUIIINHBI

«MartemaTH4yecKue METOAbI OIITUMHU3AIIMU B TEXHUKE»

Hanpasnenue noarotoBku
15.04.01 «MamuHOCTPOCHUE)

Oo0pa3zoBartenbHas nporpaMMma (Ipo¢uJIb MOATOTOBKH):
KomnuiekcHbIe TeXHOJIOTMH CBAPOYHOI0 M MeXaHOCOOPOYHOI0 IPOU3BOACTBA

KBanudukarms (cTerneHp) BbIITyCKHUKA!

IIpunoxenue 1

Marmucrtp
®dopma 00yueHust
Ounas
I'on mpuema 2023
Buabl yueOHoil padoThl, Dop-
< | BKJIKYasi CAMOCTOATEIbHYI) Buabl camocTosiTeIbHOH padoThI MBI aT-
n/ ? E % patoTy MarucTpos, MarucTpaHToB TecTa-
n Pa3nen S = & U TPYA0EMKOCTh B Yacax 187011
8 = 8 Pe-
J | II/C | JIao CCP KPC K.P. | KIL. | PTP | de- K/p 91| 3
pat
IlepBb1ii cemecTp
Tema 1. OOmias NocTaHOBKA 3aJayd ONTHU-
MHU3allUd ¥ OCHOBHBIE ToHsATHUs. Knaccudu-
{ | KamHs METOZI0B ONTHMU3AINH. Opnnomepnsie | 1 1 2 2
3aa4d ONTHMM3AIMH. AHAIUTHYCCKUE Me-
TOJBI HCCJICIOBAHUS JKCTpEMyMa IIEIeBOU
GYHKIIUM OJTHOW MIEPEMEHHO.
Tema 2.. Ynciaenaple METOABI ITOUCKA DKC-
TpeMyMa IIeJieBOM (YHKIIMU OJHOW mepe-
2 | MEHHOW. METOABI ITACCUBHOIO U IIOCIIENOBA- 1 2 2 2 +
TEIILHOr0 IOMCKA. MeTObl 30JI0TOr0 ceue-
HUS ¥ TIOJIOBUHHOT'O JIEJICHUS.
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Beimaua PI'P.

Tema 3. MHoromepHble 3ama4yn 0€3yClIOB-
HOM ONTUMM3ALMU. MeToJ NOKOOPAUHATHO-
ro ciycka. [’ palueHTHbIE METO/BI.

Tema 4. JluneiliHoe mnporpaMMUpPOBAHUE.
OO011ast nocTaHOBKA 3a/1a4M JIMHEHHOTO Ipo-
rpammupoBanus. [IpuBeneHue cranaapTHON
3aJa4d JIMHEHHOrO IPOrpaMMHUPOBAHMS K
KaHOHU4YecKoU. ['paduueckuii meTon penie-
HUS 3a/1a4M JIMHEHHOTO IIPOrpaMMUPOBaHUS.
3amaya LEI0YMCIEHHOr0 JUHEHHOro Ipo-
IPaMMHPOBAHHUS

CUMIUIEKC-METOI W CHUMIUICKC-TAOJIUIIBI.
[TocTpoeHne OMOPHOTrO pelIeHust

TpancnoptHas 3amaga. Meronasl  ceBepo-
3amaTHOTO yIia ¥ MOTEHIINAIOB.
CamocrositenbHas padora Nel B ayauro-
puH

Tema 5. HenuHeiiHoe nmporpaMMHpOBaHUE.
AHaJIUTHYECKOE pEUICHHE 3a/lad YCIOBHOMU
ONTUMHU3AIMM — METOJ HEOINPEAECICHHBIX
MHOXKUTENEH Jlarpanika

UucneHHble METO/BI MOKMCKA YCIOBHOW OI-
TUMH3AlMK, UX Kilaccudukanus. Merton
mrpadHbIX QYHKIUI

Tema 6. [lunamuueckoe MNporpaMMHUpPOBa-
HUe. MozenupoBaHue MHOTOLIArOBBIX IPO-
neccoB. [Ipunnun ontumManeHOCTH bemnma-
Ha.

10

3agaya 00 ONTUMAIBHOM pACHpPENCIICHUH
PECYPCOB MEXAY IPEAIPUIITHIIMU

10

11

Tema 7. MeToapl MHOTOKpUTEPHAIILHOM OTI-
TUMHU3alMUd. MeTron  MOcCIen0BaTENbHbIX
ycTynok. Meton dopmupoBanusi 00001IeH-

11
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HOT'O Kputepusi. MeTo1 INIaBHOTO KPUTEPHSL.

12

Meton naeanpHOU TOUKKA. OOTUMHA3ALMUS 110
ITapero.

CamocrosiTesibHasi padbora Ne2 B ayauTo-
puH.

12

13

Tema 8. Bapuaunonnsie Metoapl. OCHOB-
HbIC TOHSATHUS BAPUALIMOHHOTO HCUYHUCIICHUS.
ITocTaHOBKM 3a7a4 U METOABLI ONTHMU3ALMH
(YHKIIMOHAJIOB

13

14

ITpsimble METOABI BApUALMOHHOIO MCUHUCIIE-
Husi. Metozapl Putna u byonosa-I"anepkuna

14

15

Tema 9. [InanupoBaHue MHOTO(PAKTOPHBIX
HKCTPEMaJIbHBIX SKCIIEPUMEHTOB.

15

16

Metoauka cratucTuyecko oOpaboOTKu pe-
3yJIbTaTOB AKCTPEMAJIbHBIX IKCIIEPUMEHTOB.

16

diopma ammecmauuu

Bcero yacoB nmo jucuMIJInHe

16

16

40

PI'P

2 caM.
pao.
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IIpunoxenue 2

Paznea 7

®OHJ] OLUEHOYHBIX CPEJCTB
Mo JUCUMILINHE

«MaTemMaTH4eCcKHe METOAbI OIITHMHU3AIINN B TECXHHUKE»

HaHpaBHCHI/IC IIOATrOTOBKH
15.04.01 «MammHOCTpOEHHE»

Marucrepckasi nporpamMmma:
«KoMIUIeKCHbIE TEXHOJIOTMH CBAPOYHOI0 M MEXaHOCOOPOYHOI0 MPOU3BOACTBA»

7.1. MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3YJbTATOB 00yUYeHUsI

06p330BaTe.HI>HI>Ie TEXHOJOIMH, IPUMECHACMBIC IIPH OCBOCHUH JUCIUIIJIMHBI

MeTtoauka npenoaBaHusi TUCIHUILUIMHBI « MaTeMaTH4ecKre METOAbl ONTUMH3AIUN B TEXHU-
Ke» U peain3anusi KOMIIETCHTHOCTHOTO ITOIX0/1a B M3JIOKCHUH M BOCIIPUSATHU MaTepuaja Ipey-
CMaTPUBAIOT UCIIOJIB30BAHUE CIEAYIOUINX aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEJICHUS TPYIIO-
BBIX, HHJIMBHIyaJIbHBIX, ayIUTOPHBIX 3aHSATUH B COYCTAHHH C BHEAYJIUTOPHON pabOTOW C LEIbIO
(dbopMupoBaHUS U Pa3BUTHS MPOGECCHOHATBHBIX HABBIKOB O0YUYaIOIIUXCS:
e OpraHu3aius W MPOBEACHUE TEKYIIET0 KOHTPOJS 3HAaHUN CTYJIEHTOB B opMe OIaHKOBOTO
TECTUPOBAHUS;
® UTOTOBBIH KOHTPOJb COCTOMT B YCTHOM 3adeTe MO JUCIHUIUIMHE C YU4ETOM Pe3yJbTaTOB BHI-
MTOJIHEHUST CAMOCTOSITEITLHBIX Pa0OT.
VY aenbHbIN BeC 3aHATUH, MPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, OIpe/ieieH TJIaBHOM Iie-
JpI0 00pa30BaTENLHON MPOTPAaMMBI, OCOOCHHOCThIO KOHTHHTEHTA OOYYaIOIINXCS U COJepKaHUEM
JTUCIUIUTAHBI « MaTeMaTH4ecKrue METO bl ONITHMH3AINH B TEXHUKE» U B IIEJIOM TI0 JTUCITUTUINHE CO-
ctaBiseT 44 % ayaUTOPHBIX 3aHATUN. 3aHATUS JEKUHUOHHOTO Tuma cocTaBisioT 50 % ot oOvema
ayAUTOPHBIX 3aHATHM.
[TpoBeneHue 3aHATUH U aTTeCTAllUi MpeaycMaTpUBaeTCs Talnke B AUCTaHIIMOHHOM (hopmare
C MPUMEHEHUEM CHCTEMbI AUCTaHIIMOHHOTO 00yueHus yHuBepcuteta (CJJO-LMS) Ha ocHOoBe pas-

paboTanHbIX Kadeapoil «MaremaTuka» 3JIeKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) (cm. m.
4.4).

7.2. lllkaja ¥ KPUTEPUH OLIECHUBAHNS Pe3yJIbTATOB 00y4eHUsI

[Tokxazarenem OlLleHWBAaHUSA KOMIETEHUUH Ha Pa3IMYHBIX dTanax Uux (OpMUpPOBAHUS SBISET-
Csl IOCTHKEHHE 00yYaloIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YYEHHUS 10 TUCIUTUIHHE.
OOyuenne mo aucuurUinHe «MaTemMaTuyecKkue METObl ONTHUMH3AIMN B TEXHUKE» HaIpaBIeHO Ha
dhopmupoBaHue y 00yJarONUXCsl CICTYONTUX KOMIIETSHITUH:

Kox 1 HamMeHOBaHHe KOMIIETEHITUA

NHaukaTopbl 10CTHKEHUS] KOMIIe-
TEeHIUHU

OIIK-5 crocobeHn pa3zpabaThiBaTh aHAIUTH-
YeCKHE M YHCICHHBIC METOJBI MIPU CO3JaHUU
MaTeMaTHYeCKUX MOJeNell MalluH, MPHUBO-
JI0B, OOOPYMOBAHUS, CHCTEM TEXHOJOTHYE-

3HATH:

OCHOBHBIE METOJBl OJHOMEPHOW M MHOIO-
MepHOH 0e3yCIIOBHOH U YCIOBHOUM ONTHMH3a-
LWH; JIMHEHHOE M JUHAMUYECKOE IPOTrpaM-
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CKHUX IIPOLIECCOB MHUPOBAaHHE; METOAbl MHOI'OKPUTEPHAIBHOU

ONTUMHU3ALMK U OCHOBHBIE MPHUHIMIIBI IO-

CTPOEHUS AIITOPUTMOB UX PELICHUS

yMeTh:

KCIIOJIb30BaTh MMOCTAHOBKHM 33J1a4 U METOMbI

MaTE€MaTU4eCcKOro MOJECIUPOBAHUS U OITH-

MH3ALMH IS PELICHUST TPUKIAIHBIX 3a7a4

BJIA/IETh:

® CIOCOOHOCTBIO TPUMEHSTh COBPEMEHHbBIC
AHAJIMTUYECKUE U YHUCJIEHHBIE METOJbI IS
pa3paboTKU MaTeMaTUYeCKuX Mojeseil Ma-
IIMH, TPUBOJIOB, OOOPYJIOBaHHUS, CHUCTEM
TEXHOJIOTHYECKHUX IPOIIECCOB..

dopmMa MPOMEKYTOYHOI aTTeCTAIIMU: 3a4eT

[TpomMexxyTouHast aTTecTanusi 00yJaromuxcs B (hopMe 3a4era MPOBOAMTCS IO pe3yiIbTaTaM
BBITIOJTHEHUS BCEX BUIOB YUeOHOUH pabOThI, IPEyCMOTPEHHBIX YUYE€OHBIM TJIAHOM IO JAHHOW AMC-
LIUIUTMHE, TTPU 3TOM YYHUTBIBAIOTCSl PE3YJIbTAThl TEKYIEr0 KOHTPOJISI YCIIEBAEMOCTH B TEUCHHUE Ce-
MecTpa. OlLeHKa CTeNeH! JOCTIKEHUS 00yJarolUMUCS MIaHUPYEMBIX Pe3yIbTaToB 00y4YEeHHUs IO
JTUCHUTIIMHE MPOBOJAUTCS MPENoaBaTeIeM, BEAYIIUM 3aHATHS 110 TUCHUILIMHE METOJIOM IKCIIEPT-
HOM1 onieHku. [1o uToraM mMpomMekyTOYHOM aTTeCTAllUU MO JUCIUILUIMHE BBICTABISETCS OICHKA «3a-
YTEHOY WJIU «HE 3a4TCHO».

HIxaJa one-
HUBaHUSA

Onucanune

3auTeHo

BrinonHeHsl Bce o0si3aTesibHbIE YCJOBHMS IMOATOTOBKM MArMCTPaHTa K
NPOMEKYTOUYHOH aTTeCTalluM, 1pedyCMOMPEHHbIE NPOSPAMMOL OUCYUNIU-
Hbl. MarucTpant J€MOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB
MPUBEJICHHBIM B TaOJUIIAX MMOKa3aTessiM, ONEpUPYyeT MPUOOPETEHHBIMHU 3HA-
HUSIMHM, YMEHMSIMHU, HaBbIKAMU, NMPUMEHSET MX B CHUTYalUsSIX IOBBIIIEHHOU
cOXHOCTH. [Tpr 3TOM MOTYT OBITH TOMYIIEHB HE3HAUNUTEIbHBIC OIINOKH, He-
TOYHOCTH, 3aTPYJAHEHHUS [IPU AHAIUTUYECKHUX OIepalusax, IepeHoce 3HaHU U
YMEHU Ha HOBBIE, HECTAHIAPTHBIE CUTYAIIUH.

He 3aureno

He BbinosnHeHs! o0si3aTe/ibHbIE YCJI0BHS MOATOTOBKHM CTYJE€HTa K IpoMe-
JKYTOYHOM aTTecTalMu, npedycmompeHnnvle npoepammorl oucyuniunst, UJIN
MarucTpaHT JE€MOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWM, YMEHHH,
HABBIKOB MPHUBEICHHBIM B TaOMUIAX MOKA3aTelNsM, JOMYCKAIOTCS 3HAUUTENb-
HbI€ OIIMOKH, MPOSIBISIETCS OTCYTCTBHE 3HAHUM, YMEHHI, HABBIKOB IO PsAy
[I0Ka3aTeNe, MaruCTPaHT UCIBITHIBACT 3HAUUTEIIBHBIE 3aTPYAHEHUS IIPU OIle-
PUPOBAHUY 3HAHUSIMU M YMEHHUSIMU IIPHU UX NIEPEHOCE HAa HOBBIE CUTYAIINH.

7.3. OueHoYHbIE CpeacTBA
HepequL OICHOYHBIX CPEACTB IO TUCHUIIJINHE
«MaTemMaTHUeCKHE METOAbI OIITUMHU3AIIMU B TEXHUKE»

Tabmuma 2

No HanmenoBanue Kpartkast xapakTepuctruka orieHOYHOTO [Ipencrasnenue one-
/0 | OLEHOYHOI'O Cpeji- CpeiacTBa HOYHOI'O CPE/CTBA B
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DOC

CTBa
1 KoHnTtposnbhas (ca- CpencTBo NpoBEpKU YMEHUN NMpUMEHTh | KOMILIEKT KOH-
MOCTOSITEJIbHAS) MOJTyYEHHBIC 3HAHUS JIJISl PEIICHUs 3a]a4d | TPOJIbHBIX 3aJIaHUM
paboTa B ayauTo- OIpeIeNIEHHOTO THUIIA 110 TEME WM pa3jie- | 10 BapHaHTaM
pun Y%
(KP)

3 | PacuerHo-
rpadudeckas pa-
oora

(PTP)

CpencTBo MpoOBEpKU yMEHUW MPUMEHSTh
MOJy4YEHHBIE 3HAHUS T10 3apaHee OIpelie-
JICHHOM METOJIUKE Jisi PEIICHHs 3a]ad
WM 3aJaHUid 10 MOAYJIO WU JUCILH-
IUIMHE B I[SJIOM.

Kommiiekt 3amanuit
s BBIIOJIHEHUS
pacyeTHo-

rpaduveckoit paboTh

VYerHbII onpoc

Cpe,ﬂCTBO KOHTPOJIA, OpTaHU30BaHHOC KaK
cricnuajbHas 6ecez[a neaarorndcCKoro
pa6OTHI/IKa C 06y‘laIOIHI/IMC${ Ha TCMBHI,

Bomnpocsl o

4 cobeceoBanue, CBSI3aHHBIE C M3y4aeMOW TUCUUILUIMHON, U TeMaM/pazjesam
(YO) pPacCUMTaHHOE Ha BBLIACHEHHE 00bema JMCIMIUTHHBI
3HAHUM 00YYAIOIIErocs MO OMPEAEIEHHO-
My pasJielly, TeMe, IpoOJieMe M T.11.
CucreMa CTaHJapTU3UPOBAHHBIX 3aaHUI,
5 Tecr I03BOJISIONIAsN aBTOMATHU3HPO- DOH/I TECTOBBIX
(T) BaTh MPOLEAYPY M3MEPEHHS YPOBHS 3Ha- 3a1aHui

HUH ¥ yMEHUI 00yJaromerocs.

6 bunets! k 3a4CTy

CpencTBo NpOBEPKU 3HAHUN, YMEHHM, HaBbI-
KOB. MOXeT BKJIIOUaTh KOMITJIEKC Te€OpeTHYe-

buitets! k 3auery.
IIlkana oleHWBaHUA H

(OB) CKHX BOINIPOCOB, 33/1ay, MpPAaKTHYECKUX 3aJa- | MpOIEeAypa pUMEHe-
HUH. HUSL.
[IpomexxyTounas arre- 3aver (3) 1) yctro (Y)

crauus (ITA)

2) nuceMenHo (IT)

7.3.1. Tekyuiuii KOHTPOJIb

OneHouHBIE CpEACTBAa TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIOUAIOT KOHTPOJIBLHBIE BONPO-
Chbl U 3aJaHus B (hopMe OJIAaHKOBOIO TECTHMPOBAHUS JJIsi KOHTPOJISI OCBOCHUSI 00yUarOIIMMHUCS pas3-
JIeJI0B TUCLUUILINHEL, ipueM PI'P.

PacuerHo-rpadguyeckas padora Nel. OcHOBHBIE MeTOAbI 0€3yCJTI0BHON M YCJIOBHOH oOII-
THUMHU3allUH.

Cooeporcanue pabomul. HaxoxneHue rpaJueHTa, UCCIEI0BaHUE HAa SKCTPEMYM LIEJIEeBBIX (PYHKLIUI
OJIHOM U HECKOJIbKUX MEPEMEHHBIX, HAX0K/IEHUE YCIOBHOTO IKCTpeMyMa (yHKIUH.

Pemenue 3amau TMHEHMHOrO MPOrpaMMHUPOBAHUSA: NPUBEIECHUE K KAHOHUYECKOMY BHUAY, PEIICHHE
rpaduyecKuM METOJIOM M CUMILIEKC — MeTo/IoM. Pemienue TpancnopTHoi 3aiaun. Pemienue 3anaun
MHOTOKPUTEPUAIBHON ONTUMHU3ALUN METOJOM UEATIBHON TOUKH.

Coaep:xkanue pacuyeTHoO-Tpaduyeckoil padoThl (MOJHBIA NepeYeHb 3aJaHNH XPAHUTCH HA Ka-

(denpe). TunoBble 3a1a4n NPUIATAKOTCH.

3ananme 1
| No \ Haiitu rpanuenT QyHKIMM B TOUKE

‘ HccnenoBath Ha SKCTpeMyM (GYHKITHIO ‘
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M, (%o, Yo)
1 2 — 3 3
oY M, (4,6) Z=X"+y —-3xy +1
X
2 4 2 — 2 _ 2
z:ﬂ M, (L-1) Z=2X"+Xy—X+Y
4xy
3 z=x°-3y’x M, (3,2) 7=x"-3x+3y’ +4y
3aganue 2
Ne Bap. Haiitu ycinoBHBIH SKCTpeMyM (YHKIUU
1 f(X)=x7+x2,
90 =%, +X, =2,
X, 20, x,=0
2 f(x)=x, +X,,
9(x) =x; +%; -2,
X, 20, x,2>0
3 z=4x-Yy,
x? —y? =15,
x>0, y>0
3aganme 3

IIpuBecTn kK KAHOHMYECKOMY BHAY 3a/1a4y JHHEHHOTr0 NPOrpaMMHPOBAHUS

1 L(X)=3% +2X, —X3 —> mMax mnpu orpaHn4eHHsX
X, + 2%, <7,
3X; + X, —2X3 =8, X, 20, x,>0
2% + X325
2
L(X)=% —2X, —3X3 +X, —> mMiN upnu orpaHnyeHnsx
X, +2X, —3X5 <4,
2% + X, +3X, <8,
1 X =0, X,20, x;=0
X — Xy 4+ Xg =2,
X, —2X, =11
3
L(X)=2X, +3X, —X3 — mMaxX npu orpaHuYeHusx
X, — Xy + X3 =5,
2% + X3 <12, 0<x, 0<x,
2% —3Xy — X324
3amanmue 4
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Pemuth rpaguyeckn 3aga4y JUHEHHOT0 MPOrpaMMHUPOBAHMS

1 Pewnts rpaduvecku 3a1auy JIMHEWHOT' O
L(X)=3x,+7Xx, — max
X, —95X%, <0,
3X, — X, 20,

7X, +5X, <35,
6x, +14x, >21

IIPOrpaMMUPOBAHUSA

2 Pemute rpadgudecku 3amady TUHEHHOTO MTPOrpaMMHUPOBAHUS
L(X)=3x, +12x, — max
X, +4x, <16,
X — X, 22, X, 20, X, >0
3%, —5%, <8

3 Pemuth rpaduuecku 3aady JMHEHHOTO IPOrPaMMHUPOBAHUS
L(X)=2x +3x,+1 — max, min

X + X, 21,
2% — Xy 2 =2

0<x, <4, 0<x,<4

3aganue 5
Peminth TpaHCIOPTHYIO 32124y

Metoaom CCBCPO — 3allaaHOTO yIJia HaWTH ONTUMAaIbHBIN M1aH IMEPEBO30K, TO €CTh paCCUUTATDb
CKOJIBKO I'py3a JOJIZKHO OBITh OTIIPABJICHO M3 KAXKAOTO ITYHKTA OTIIPABJICHUSA AI B KaXKIbIM IMYHKT

Ha3Ha4YCHUA Bk (3anac1,1 n HOTpe6HOCTI/I YKa3aHbI B Ta6J'II/ILIe) C TEM, YTOOBI CyMMapHas CTOUMOCTb

NepeBo30K Obli1a HauMeHbllel. [IocTpouTh OMopHOE perieHne TpPaHCIIOPTHOM 3a1auu

Nel
B. B, B, B; B, 3amacel
A
A 4 30
Ao 3 40
A 2 90
IMoTpedHOCTH 40 20 30 70
Ne2
1. TlocTpouTh ONOpHOE pelieHre TPAHCIOPTHOH 3a1a4un
B. B, B, Bs B, 3anacsl
A
A 2 60
A 80
A 100
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| orpebHocTH 40 60 | 80 60 |
Ne3
1. TlocTpouthb omopHOE pelieHre TPaHCTIOPTHOH 3a1auu
B. B, B, Bs; B, 3anacsl
A
A 4 30
A, 8 3 40
A 90
[TotpebHOCTH 40 20 30 70
3aganue 6

Ha MHOXEcTBe (U IIIOCKOCTH xOy, OoIpeaciIsiIeMOM CUCTEMOU HCPAaBCHCTB
0<x<a,

0<y<bh,

3aJIaHbl JIBE JIMHEIHBIC 1IeIeBbIe (DYHKIUH IBYX TEPEMEHHBIX U (X, y) u V (X, y) )

U (x,y) — max,
V (X, y) > max

Haiitn pemenue

CUMYM LEIEBBIX (PYHKITHI.

u 3HadeHus X, Y € (), IpH KOTOPBIX TOCTUTaeTCsl MaK-

Ne Bapu- () IleneBble GyHKIUN
aTa , U(x,y)=2x-y+9,
0<y<5, V(X,y)=—X+2y+6
2 <Xx<2, U(X,y)=3x-Yy+2,
0<y<2, V(X,y)=—x+2y+4
3 < , U(X,y)=4x—y+4,
<y<2, V(X,y)=—X+4y+2

Jlis mpoBefeHUsT TEKYIIEro KOHTPOJS 3HAHWH CTYJIEHTOB B JUCTAaHLIMOHHOM (opmare B
paspaboTanHbIx Kadenpoit «MaremaTtuka» OHJIAWH-Kypcax MMEIOTCA MPOMEXYTOUYHbIE (IPOOHbIE)

TCCTBI.

7.3.2. IlpoMexyTOYHAS aTTeCTALUSA

1. Kommniekt Bonpocos (YO)

1. 3amaum ontumuzanuu. OCHOBHbBIE MOHATHUS (KPUTEPUM ONTHMHU3ALNH, IiefieBas (YHKIHSA).

Kiaccel 3aJa4 OIITUMHU3aAIIHUH.

2. Kiaccuueckas 3aga4a SkcTpemyMa (DyHKITUH OJTHON TTEPEeMEHHOM.
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o oA W

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

19.
20.

21.

22.
23.

24,
25.
26.
217.
28.
29.

30.
31.
32.
33.

IIpsimble METOBI PEIICHUS 3a1a4 OAHOMEPHON ONTHUMHU3ALINH.

Meroas! HyneBoro nopsiaka. [Ipumenenne Meroza 1eaeHus MOIoJIaM.

Metone! HyseBoro nopsaka. IlpumMenenue Merona 30J0TOT0 CEUEHUS.

Knaccruyecknii MeTos MUHUMU3AUUU (DYHKIIMI MHOTHX TepeMeHHBIX. [loHsTHE rpagueHTa.
JluHuM ypoBHsI.

Meroa NOKOOPAMHATHOIO CITyCKA.

MeTton rpalMEHTHOTO CITyCKa.

Meroa HaMCKOPEUILIEro CIIyCcKa.

. 'eomeTpryeckas HHTEpIIpETaLdsd METOI0B TOKOOPIMHATHOTO U TPAJAMEHTHOTO CITYCKa.
. IIpobnema oBparoB B rpaIMEHTHBIX METO/AX.
. Paznuunble ¢popMbl 3anucu 3a/1a4 JUHEHHOTO TPOrpaMMUPOBAHUA (CTaHAApTHAS U

KaHOHUYECKas).

I'eomerpuueckuil cnocoO perieHus 3aaa4 JUHEHHOro IPOrpaMMHUPOBAHUS.

[enouncneHHoe NPOrpaMMHUPOBAHHUE.

OcHoBHasl uaest CUMILIEKC-MeT01a. AJITOPUTM CUMILIEKC-METO/A.

[TocTpoeHue omopHOTo perieHus (HavalbHOW CUMILICKC-Ta0IUIIBI).

TpancnoprHas 3agada. Metoz OTEHIMAIOB, METOJ CEBEPHO — 3allaIHOTO YIJIA.
[TocraHoBka 3amaun HeNMMHEHHOTrO nporpammupoBanus. Kiaccudukamms meronos. Ilpo-
6J1eMa MHOTO3KCTPEMAIbLHOCTH.

Metoa mrpadHbIX HyHKITHIA.

Meton HeonpeneleHHbIX MHOXUTeNeR Jlarpanyka B 3a7adyax HEJIMHEHHOTO IIPOIPaMMHUPO-
BAHMUS.

Junamuueckoe nmporpaMMmupoBanue IlocTraHoBKa U anropuT™ pelieHus 3a1a4y MOIaroBon
ONTUMU3ALINH.

3ajada 0 paMOHAIBLHOM PaclpeesIEHUU PECypCOB.

[Mpuauun ontumansHocTH bennmana. PekyppeHTHble (opmynsl MeToAa JMHAMHYECKOTO
IIPOrpaMMHUPOBAHHS.

MHorokpurepuanpHas onTuMu3anys. KoMIpoMuccHsle pemeHus.

Meroa nociaenoBaTebHbIX YCTYIIOK.

MeTton hopMupoBaHust 0000IIEHHOTO KPUTEPHSI.

Meroa Ha3Ha4YeHUS TJIABHOTO KPUTEPHUS.

Meton naeanbHoi Touku. MHoecTBo [Tapeto. OnTumusanus no [lapero.

[Tonatus QyHKIMOHANA, BapHaluu apryMmeHTa (yHKIMOHAJa, Bapualuu (QyHKIHOHAJA.
Heob6xoaumoe ycioBue axcTpeMyma pyHKIIHOHANA.

IIpocreiias 3a1a4a BapualMOHHOTO UCUUCIICHH. Y paBHEHHE Diliiepa.
N3oneprnmMerpuyeckas BapHallMOHHAs 337a4a Ha YCIOBHBIN DKCTPEMYM.

IIpsiMbIE METOIBI BApHALIMOHHOTO MCUHUCIICHHUS.

OcHOBHbIE MPUHIIUIBI IJIAHUPOBAHUS SKCTPEMAJIbHBIX 3KCIIEPUMEHTOB U METOJIbI 00paboT-
KM ITOJIy4EHHBIX IKCIIEPUMEHTAIbHBIX IaHHBIX.

2. BuneTsl K 3a4eTy

2.1. Haznauenwue: Vcnonp3yroTes st MpOBEISHHS TpoMekyTouHoi aTtectarmn (I1TA) o aucnu-
wHe " MaremaTuyeckie MeTo bl ONTUMH3AIMY B TEXHHUKE' .

2.2. PernameHT 3aueta: - Bpems Ha MMOATOTOBKY TE€3MCOB OTBETOB - 10 45 MUH.

Crioco® KOHTPOJIS: YCTHBIE OTBETHI.

KomrutekTsl OMIETOB BKIIIOYAIOT IO KaKAoMy paszzaeny 25-30 OuneroB (XpaHsTcs Ha Kadeape).

TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

MUHUCTEPCTBO HAYKH 1 BBICIHIEI'O OBPA3OBAHUA
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POCCHUMCKOI ®EJIEPALTUU
®EJ[EPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXJIEHUE BBICILET'O OBPABOBAHUS
«MOCKOBCKHUM MOJIUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

dakynbTeT 6a30BBIX KOMIIETECHIINH, kagenpa «MaremaTuKa»
Huctumnaa  «MaTeMaTH4ecKue METOAbl ONTUMU3ALUN B TEXHUKE»
Kypce 1, cemectp 1
BUJIET Ne 1

1. OcHOBHBIC TOHATHS TEOPUU ONTUMHU3ANUU (KPUTCPUU ONTUMHU3ALNM, IIesieBas (DYHKIIHS).

Kitacesl 3agau ontuMu3anuu.
2. TloctpouTs ONOPHOE pElICHHE TPAHCIIOPTHOM 3a1a4n

BJ_ B, B, Bs B, 3anacet
A
A 90
A, 100
A 90
[TorpebHOCTH 70 60 80 70
3. Haiitn ycIOBHBIH 3KCTpeMyM (GyHKII

7=x2_ yz’

2X—Yy =3,

x>0, y>0

VYTBep:xeHO Ha 3aceqanuu kKadpeapsl «Matematukay « 02 » 05. 2023 r., npotokon Ne 10

W.o. 3aB. kadenpoii H.B. BacunbeBa / /

MHHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEXJIEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, kadenpa «MaTemaTuka»
Mucuumnaa  «MaTeMaTH4ecKre METO/Ibl ONITUMU3AIINN B TEXHUKE»
Kypc 1, cemectp 1
BUJIET Ne 2

2. O030p METOJ0B MHOTOKPUTEPHAIBHOW ONTHMHU3AIHH.
3. Pemuts rpadudecku 3a1aqy TMHEHHOTO nporpaMmmupoBanns L(X)=3x, +7X, —> max

X, —95X%, <0,
3X, — X, 20,
7%, +5X%, <35,
6x, +14x%, 221
4. Haiitu rpagueHT QyHKIHH Z = 2XYy +3Z — 22 BTOUKEe M 0@ 2,0)
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YTBepxkaeHo Ha 3acemannu kadenprel «Matematukay «_ 02 » 05. 2023 r., mpotokoia Ne 10

W.o. 3aB. kadenpoii H.B. BacunbeBa / /

Bo3MoxHO mpoBeieHre MPOMEKYTOYHON aTTECTAIMK B TUCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
cucTeMbl AucTaHImoHHoro odydyeHus yuusepcurera (CIO-LMS). Tlopsamok npoBenenus paboT B
JTUCTAaHIIMOHHOM ()OpMaTe YCTAHABIMBACTCS OTICIBHBIMU PACTIOPSIKCHHISIME TTPOPEKTOPA 10 y4eo-
HOM paboTe W/WIH IEHTPOM YU4eOHO-METOIUYCCKON PabOTHI.
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