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1. O6mue cBeaeHus 0 JUCIUIUIMNHE (MOTYJIE).

OcHOBHas LIeJIb TUCHUIUIMHBI — TPUOOpETEeHNE 3HAHHM, YMEHUN U

[lenapto ocBoeHHST Y4eOHOW AMCIMIUIMHBI (MOJYJIsl) SIBJSIETCS BhIpAOOTKA Y
00yyJaroIerocs:

- IIEJIOCTHOTO TIPEJCTaBICHUS OO0 OCHOBHBIX CHOCO0AX ONTUMM3AIUU
KOHCTPYKLUU;

- YMEHHS AHAIU3UPOBATH HH)KEHEPHBIE COOPYXKEHUS U CBSI3aHHYIO C HX
MIOCTPOEHUEM TEXHUKY C TOYKM 3PEHHUS T€OMETPUYECKOrO0 MOJACIMPOBAHUS H
HaJIeKHOCTH.

3amavyaMu JUCITUTUTHHBI (MOJTYJIS) SBJISIFOTCS:

- BBIpa0OTKA YMEHUI COCTABJICHUS AITOPUTMOB PEIICHUS KOHCTPYKTHUBHBIX
3a/1a4, BO3HUKAIOIINX IIPU IPOCKTUPOBAHUH UHKEHEPHBIX COOPYKEHUI;

- BbIpabOTKa HaBBIKOB, HEOOXOJAMMBIX JJIsi Pa3pabOTKU  CHUCTEM
ABTOMATU3UPOBAHHOTO  ONTUMAJBHOTO  MPOEKTUPOBAHUS  TPAHCHOPTHBIX
KOHCTPYKLIUH U COOPYKEHUM.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOYIIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTaTOB OCBOCHUS  00pa3oBaTEIbHOMU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-1 - CniocobeH mpuMeHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)XCHEPHBIE
3HAHMS, METObl MATEMATUYECKOTO aHAIN3a U MOJICIIMPOBAHNS, TEOPETUIECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIeI0BaHUS B MPO(HEeCCUOHATBHOU IEeATeTbHOCTH;

IIK-1 - CnocobeH y4yacTBOBaTb B HCCIIEAOBATEILCKOU JESITEIHHOCTH B
00J1aCTH COBEPIIIEHCTBOBAHMSI HH(POPMAITMOHHBIX CHCTEM.

OOGy4eHue 1o JuCUUILUIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJbTaram
oOydaromuiics: Oyaer:

3HaTh:

- METOJIBI PEIICHUS 3a71a4 0€3yCIOBHOM ONTHMU3AINY;

- OCHOBHBI€ METO/IbI PEIICHUS 3a/1a4 YCIOBHON ONTUMU3AIUH.

- IOCTAHOBKY ¥ OCHOBHBIE METO/Ibl PEIICHUS 3a1a4l ONITUMH3ALNKI HECYIIINX
KOHCTPYKIU#H (B hopMe 3a1auu HETMHEHHOTO TPOrpaMMHUPOBAHUS ).

YMeTh:

- COCTaBJISITh MAaTEMATUUYECKOE OIMCAHWE 33Ja4 ONTHUMHU3ALHUU Pa3IMYHbIX
BHJIOB B OOBIYHOM U CTaHAAPTHOU (hopme;

- UCTI0JIB30BAaTh METOABI HYJIEBOTO, IIEPBOT0 U BTOPOTO NOPSAKA ISl PEIICHUS
3a/1ay 0€3yCIIOBHOM ONTUMU3AIINN;



- HUCIIOJB30BaTh METOMABI HEJIMHEHHOIO IPOrpaMMMPOBAHUSA Ul PELICHUS
3a/1a4 ONTUMM3ALMHU HECYIINX KOHCTPYKIUH.

Baagers:

- CHOCOOHOCTRIO COCTABIIATH MATEMATHUECKOE OITMCAHME 3a1a4 OITHUMHU3AIIN
Pa3JIMYHBIX BUJIOB B OOBIYHOM M CTaHAapTHOU (popme;

- CHOCOOHOCTBIO HCIIOJIB30BaTh METOJbI HYJIEBOI'O, MEPBOTO U BTOPOTO
HOpsIIKA JJIsl PeIIeHUs 3a1a9 0€3yCIIOBHOM ONTUMU3AIINY;

- CIIOCOOHOCTBIO HCIIOJIB30BaTh METOJ/bl HEJIMHEHHOIO MPOTpaMMHUPOBAHUS
JUISL PELICHUS 33724 ONTUMU3ALMN HECYIINX KOHCTPYKIUM.

3. O0BeM AUCITUTUTHHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 4 3.e. (144
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pgucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcss ¢  M[EJarorH4ecCKMMU  padOTHUKaMU W (WIM)  JIUIAMH,
MPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPaMMbI Ha MHBIX YCIIOBHUSX,
IIPY MIPOBEJICHUHN YUCSOHBIX 3aHITHI:

Konunuectso
Tun yuyeOHBIX 3aHATUN acop
Bcero Ce.
Ne8
KonrtakTHas paboTa rpu NpoBeI€HUHN YI€OHBIX 3aHATHI (BCEro): 52 52
B ToM uucne:
3aHsTHS JEKIMOHHOTO THIa 26 26
3aHATHS CEMUHAPCKOTO THUTIA 26 26

3.3. O6bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENbHOU pPabOThI
oOyuaromuxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYarolmUXcs C
nearoruaecKuMy paboTHUKAMHK U (WITH ) JIMIIaMU, IIPUBJICKACMBIMH K peaTU3alliH
oOpa3oBarenpHON TpOrpaMMbl Ha HWHBIX YCIOBUSX, TPH MPOBEICHUU
MIPOMEXKYTOUYHOM aTTECTALIMU COCTaBIsAET 92 akageMuuecKkux vaca (OB).

3.4. ITpu oOy4eHnu o UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O00Yy4YeHHH, 00BEM JTHUCHMUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
KOHTAKTHON pabOThl 00YYaIOIMIMXCS C MEJarorndyecKuMu paboTHUKaMU U (WJIH)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOﬁ IMporpaMmMhbl Ha MHBIX
YCIIOBUAX, IIPU IPOBCACHUN HpOMe)KYTO‘{HOfI aTTeCcranuu.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJIEpKaHUE

1 |BBeneuue

[Tpumepbl MOCTAaHOBKH M MaTeMaTHYECKOTO OIMCAHUS 3aJa4 ONTUMHU3ALHH.

CranaapTHble 0003Ha4eHHsI HEM3BECTHBIX, OTPAaHUYCHHH 1 LeNeBON ()yHKIUH.

[ToHsTHE NOMTyCTUMOM 00JIACTH U €€ TpadruecKasi HUTFOCTPAITUS.

Kiaccudukaums 3a1a4 onTHMHU3aLUM U METOIOB UX PELICHHs [0 TUILY JIOMyCTUMOM 00JIacTH.

2 [YucneHHBIC METOBI O€3yCIOBHON ONITHUMHU3AIHH

MeTomp! pemreHus 3aqa4 0OJHOMEPHOW ONITUMI3AIHN (METOIBI "'30JI0TOT0" CeUeHHS U KBaAPATHIHOM
HMHTEPIIOIILINH).

MeTomp! 6e3ycIOBHOM ONTUMHU3AINH HYJIEBOTO, IEPBOTO M BTOPOTO MOPSIKA

3 YucneHHrle MCTOABI YCHOBHOﬁ OIITUMH3allN
Kitaccudukanms METOZ0B M 3JIEMEHTBI TEOPUH JIOKAJIBLHBIX 9KCTPEMYMOB: KOHYCHI BO3MOXKHBIX,
KacaTeJbHBIX U IOMYCTUMBIX HaIllPaBJICHUH, KOHYCHI HAaIlpaBJIeHUI yObIBaHUA U CITyCcKa

4 |YucneHHBbIE METOJbI YCIOBHOM ONTUMM3AIIUN

MeToap! BHYTPEHHHUX W BHEITHUX MITPA(QHBIX QYHKITHI.

Brruncnenue JUIMHBI IIara CIryCka U CtaHAapTHas KOppPECKTUPOBKA.

AHanus u KJ'IaCCI/I(l)I/IKaI_lI/IH OFpaHI/I‘IGHI/Iﬁ 1 OIPCACIICHNUEC HAIIPABJICHUS CITYCKa B METOAC NPOCKIINHN
IrpaavcHTa.

5 |CoemmanbHbIe METOIBI
Meron AMHaMHYECKOro IporpammupoBanus P.bemimvana

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

1 |IIpumepsl MOCTAHOBKU U MAaTEMATUYECKOTO OMMCAHUS 3aJ]a4 ONTUMHU3AIIUH.
CrangapTHble 0003HaYEHUS] HEU3BECTHBIX, OTPAaHUUEHUHN U 11eJIeBON PYHKINU.

2 |[TonsTtue momycTuMoi obacTu U ee rpadudeckas wurroctparys. Kiraccndukamms 3ama4q
ONTUMM3AIMH U METOJIOB MX PEIIECHUS 10 TUITY JOMYyCTUMOMN 00IacTy.

3 |Meronbl perieHus 3a1a4 OJHOMEPHON ONMTUMU3AINH (METOBI ""30JI0TOr0" CeueHust U
KBaJPaTUYHON UHTEPIOJISALNN).

4 |Metobl 6€3yCIIOBHOM ONTHMHU3AIIUKA HYJIEBOTO, TIEPBOTO W BTOPOTO MOPSIKA

Knaccugukarus METOIOB U DIIEMEHTHI TEOPUH JIOKATHHBIX IKCTPEMYMOB: KOHYCHI
BO3MOJKHBIX, KACATEIbHBIX U JIOMYCTUMBIX HAalPABJICHUH, KOHYCHI HAIIPAaBICHNH
yOBIBaHUS U CITycKa

6 |AHanu3 u kiaccuuKanus OrpaHUYEHUH U OlpeieNieHIe HAalPaBJICHUsI CITyCKa B METO/IE
IIPOCKIUU I'PAUCHTA.




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

/1

7 |BprumcneHue JUIMHBI IIara CIycka U CTaHJapTHAas KOPPEKTUPOBKA

8 |Metoabl BHYTPEHHUX M BHEITHUX MITPadHBIX (YHKITHI.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.
No .
Bun camocrosiTensHO# paboThI

/1

1 |M3y4eHue NOMONHUTEILHOW JIUTEPATYPHI.

2 |lloarotoBka K MPaKTUYECKUM 3aHSATHSIM.

3 | BrimomHeHHE KypCcOBOTO MPOEKTA.

4 | TloaroToBka K MpOMEKYTOYHOM aTTECTAIIHH.

5 | IloaroroBka K TEKyIieMy KOHTPOJIIO.

4.4. IIpuMepHBbIN ITEPEYEHb TEM KYPCOBBIX IIPOEKTOB
- PacueTnas cxema: pa3mepsl, Harpy3ka, MaTepuai, HyMepamus 3JIEMEHTOB U

y3JI0B, pacyeTHOE IepeMelicHrue (TMepeMenIeHHe HArpyXeHHOTO Yy3lia TI0

HaIPaBJICHUIO HATPY3KH)

- Bapsupyembie mapaMeTpbl — IIIOMAAU MOMEPEYHbIX ceueHuil: X = [x1, X2,

. Xn]

- IlocTtaHOBKa 3amauM - ONPEACIUTh TAKUE 3HAYECHUS BapbUPYEMBIX

napameTpoB, KOTOPbIE

YAOBJIETBOPSIOT OTPAHUYCHUSIM
- Ha MepeMeHHbIe MpoekTupoBanus: Xj ? Xmin, j =1, 2,...n

- Ha pacueTHoe nepemMenieHue: -Za ? Z(x) ? Zn

U TIPY 9TOM 00€CIIeYMBAIOT MUHUMAIBHYIO MaTepUaIOEMKOCTh

F(x) =L1ex1 + L2ex2 + ... + Ln*xn ? min,

rae L1, L2, ... Ln — qiuHbI cCTepKHEMH,

N — YKCII0 JIEMEHTOB (CTEpKHEN),

71 - NONyCTUMOE MEepEMEIICHUE, KOTOPOE BhIUUCTsieTCsl MeTogoM Mopa

MIPU UCXOJIHBIX 3HAYCHUSX BapbUPYEMBIX MapamMeTpoB: X = [x1, X2, ... xn]

- Pemienue 3agaumn
[11. BeimoauuTk pacyeT Ha DBM npu ucxoaHbIX 3HaYeHUsX (X1, X2, ... xn)

- HOCTPOUTH IPY30BYIO U €IUHUYHYIO SMIOPHI MTPOAOJIBHBIX CUI N



- UCToJb3yst popmyny Mopa, moayduTs 3aBUCUMOCTh Z(X) = Z(x1, X2, ... Xn)
B Bune Z(x) = kl1/x1 +k2/x2 + ... + kn/xn,

rae k1, k2, ... kn - yncna TouHOCTBIO 4 - 5 3HAYAIMX [UGP

- BBIYMCJIUTh PacyETHOE MepeMELIEHUE B TEKYIIEeH Touke X = [X1, X2, ... xn]
1o ¢opmyiie Z(X), CpaBHUTH €ro CO 3HAYCHUEM, BBIUMCICHHBIM Ha DBM,

W IIPUHATH B KA4CCTBC AOITYCTUMOT'O 3HAYCHUA ?.

[12. TlocranoBka 3amaum onTumuzamuu. lleneBas ¢yHKIHA, a TaKke
OTrpaHUYECHUS
B OOBIYHOM U CTaHJAPTHOU (hOpME, UX aHAIH3 (BBIUHUCIECHUE HEBSA3Z0K)

)51 KJIaCCI/I(I)HKaIJ;I/ISII A - AKTHUBHBIC, II - ITIaCCUBHBIC, H - HapyYHICHHBIC.

I13. Beruucnuth HCXOJHYIO MAaTCPHAJIOCMKOCTD Fucx u OIIPpCACINUTL TAKOC

HaIlpaBJICHUE

W3MEHEHHS BapbUPYEMBIX MAPAMETPOB - 3aJ1a€TCsl BEKTOPOM u = [ul, u2, ...
unj,

KOTOpO€ HE€ HapyllaeT AaKTUBHbIE (B TEKYyIIEW TOYKE) OrpaHUYCHHS,
rapaHTUpyeT

YMEHBUIEHUE MAaTEPUAIOEMKOCTH M HA3bIBAETCS - HAIIPABJICHUE CITyCKa.

[14. BeruvcnuTh 1auHY 11ara cimycka d, a 3aTeM HOBYIO TOUKY: X = X + deu

[15. Ecniu uMeErTCs HapyLICHHBIE OTPAaHUYEHMS, TO BBINOJHUTH JIYYEBYIO
KOPPEKTUPOBKY,

34TCM BBIYHCIIUTDb OIITUMAJIBHYIO MaTCPUATTIOCMKOCTD Fonr

U olleHUTh 3P pexTuBHOCTH ontuMu3auu: EF = 100+(Fucx - Font) / Fucx

5. llepeueHb wu3AaHWN, KOTOPHIE PEKOMEHIYETCS MCIOJb30BATh IMPHU
OCBOEHUU JUCHUILIUHBI (MOYJIA).

11\/?1 bubnuorpadudaeckoe onrcanue MecTto nocryna

1 Metoasl ontumuzanuu H.H. Moucees, FO.I1. IBannos, HTB (¢6.)
E.M. CronsipoBa OnnotoMHoe uznanue Hayka. ['n. pen. ¢us.-
Mmar. JuT. , 1978

2 BecoBas ontumu3zanus miockux ctep:kHeBbIx cucteM FO.O. HTB (33); HTB (yu4.1)
Tapapymkun; MUUT. Kad. "CAIIP tpancriopTHBIX




KOHCTPYKIUH U coopyxkenuit" Opgnoromuoe nznanue MUNT ,

2006
3 Ontumusanus B CAIIP FO.®. Tapapymkun; MUUT. Kad. HTB (yu.1); HTB (6.);
"CAIIP TpaHCHOPTHBIX KOHCTPYKLHUIA M cOOpYyKeHHUit" HTB (u3.1); HTB (13.4)

Onuoromuoe m3ganue MUUT , 1994

4 [TpukinagHoe onTUMaibHOE MpoekTHpoBanue: Mexanudeckue | HTB (§6.)
cuctembl U KoHCTpyKumu J. Xor, S. Apopa; [lox pen. H.B.
bannuyka OnHoToMHOe u3nanue Mup , 1983

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAaThCS TPHU
OCBOCHUU JTUCIUTUTHHBI (MOIYJIS).

Odunuansueiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texaunueckas oubnuorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pa3zoBarenbHas miatdopma «kOpaitt» (https://urait.ru/).

DNeKTPOHHO-OMOIMOTeYHAs cucrema U3IaTCIIbCTBA «JlaHb»

(http://e.lanbook.com/).
DnekTpoHHO-0MOrmoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. IlepeueHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
MPOTPaMMHOTO 00€CTeUYeHUs, B TOM YHCJIE OTCYECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHUS AUCIUTIIIMHBI (MOIYJIs).

Microsoft Internet Explorer (vumm npyroii 6paysep).
Omneparnuonnas cucrema Microsoft Windows.
Microsoft Office.

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILTMHE (MOIYJIIO).

VYyeOHbIC ayIUTOpPUH JUIsl TPOBEIACHUS YUYCOHBIX 3aHSATHN, OCHAIEHHBIC
KOMITHIOTEPHOU TEXHUKON 1 HabOpamMu JIEMOHCTPAITMOHHOTO 000PY10BaHMSI.
9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auet B 8 cemecTpe.
KypcoBoii ripoekT B 8 cemecTpe.

10. OueHouHbIe MaTEpHUATIBI.



OneHouHble MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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