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Pabouas mporpamma cocrasiena Ha ocHose ®I'OC BO no HanpapjieHHIO MOATOTOBKH
15.04.01 MAIIIMHOCTPOEHHME (yposens marucrparypsi) (npukaz MusoGpuaykn Poccun ot
21.11.2014 r. Ne 1504)

PaGoyas mporpamMma paccMoTpeHa H ojobpesa Ha 3acenanud Kadeaps: Mammust
texHosornn 06paboTkH aasnenreM B MaumHocTpoeHns 18.02.2020, nporokon Ne 6

3as. xa(benpo'ﬂ% ~—————~  CM.TInaton

PabGouass nporpamma oaoOpena Merozmqecxoﬁ komuccueii. UMMuM 20.02.2020 r.

npotokon Ne 5
ﬂpencen A C.CaBnHOB

PaGovas mporpaMma cocTaB/eHa: /
nouent xkapeapst MuTO/uM, kana. TexH. HayK //: - P.H. Amupos

Peuensent: 4 ( /
noueHT Kadeapsl MexaHuku, KaHa, TeXH. HayK /z / t’k//y M.B. Xapuenko
;



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, o0cykaeHa u ogoopena s peanuzamnuu B 2020 - 2021
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIlHbl ¥ TEXHOJIOTHH 00PaOOTKH TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnatos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIHbl ¥ TEXHOJIOTUH 00PaOOTKY TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tnatos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOCHUS AUCHUIUINHBI SIBISIFOTCS: PA3BUTHE Y CTYIEHTOB JIMYHOCTHBIX Ka4eCTB,
a Takke GOpMUPOBAHUE OOIIEKYIBTYPHBIX B MPO(HECCHOHATBLHBIX KOMIIETCHIIUH B COOTBETCTBUU
¢ tpeboBanusmMu OI'OC BO no manpasiennro 15.04.01 - MamunocTtpoenue. B 3anaun u3yuenus
JUCITUTUIMHBI BXOJUT OTIpeIeNICHUE YCIOBUH nedopMaIim:

— (QopmupoBaHHE Yy CTYIEHTOB OCHOB 3HaHUH O COBPEMEHHOM COCTOSIHUM U
HAPABIICHUSAX PA3BUTHS MATEMATHUECKOTO MOJEIUPOBAHUS MPOIECCOB CBAPKH, B TOM UHUCIIE:
BapHallMOHHOM HCYHCJICHHH, METOAE KOHEYHBIX Pa3HOCTEH, METOJe KOHEYHBIX 3JIEMEHTOB,
METO/IE TPAHUYHBIX HIIEMEHTOB, HEHPOCETEBOM MOJICIIUPOBAHKH H JIP.;

—  yCBOEHHE UMU TUIIOTE3, 3aKOHOB, Teopuit TUISE OTpeieNIeHUS
HANPSDKEHHO-/1e(DOPMUPOBAHHOTO COCTOSIHUS, KMHEMATHYECKUX W CHJIOBBIX XapaKTEPHCTUK
MPOLIECCOB CBAPKHU;

— oOpeTeHne HaBBIKOB U YMEHHUS Ha OCHOBE ATUX 3HAHWU ONHUCHIBATh U aHAIU3HPOBATH
HaANPSDKEHHO-Ie(OPMUPOBAHHOE COCTOSIHUE, KMHEMAaTUYECKHE U CUJIOBBIE XapaKTEPUCTHKHU B
Pa3ITUYHBIX TEXHOJIOTUYECKUX MTPOIECCaX CBAPKH.

2 MecTo TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

JucuuninuHa MareMaTudeckue METOAbl B HMH)KEHEPUM BXOAMT B 0a30BYIO0 4YacTb
y4eOHOT0 I1aHa 00pa30BaTeIbHON MPOTrPaAMMBI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCHUILIUH/ IPAKTUK:

Jlist u3yyeHus JUCUUIUIMHBI He0OXO0AUMBI 3HaHUS (YMEHUs, HaBBIKU), CHOPMUPOBAHHBIE
B pe3yJIbTaTe U3yUEHUS TUCLIUILIMH HA MPEAbIIYLIEM dTare 00yueHus.

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMIUIMHBI OyIyT
HEOOXOIUMBI JUIsl U3yUeHUS IUCIUIUTNH/TIPaKTHK:

[ToaroroBka K 3aIMTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHOW pabOThI

ITonroroBka k ca4e ¥ czja4a rocyapCTBEHHOTO DK3aMEHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare ocBoeHus aAMCUMIUIMHBL (Monyns) «MaTemaruueckue MeETOJbl B
UH)XEHEPUN» 00yJaroLuiics JoKeH 00s1afaTh CeyIoIUMI KOMIIETEHIUSAMU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH
OIIK-14 CIOCOOHOCTHIO BHIOMPATh aHAJIMTHYECKHE M YHCJIeHHbIe MeTO/AbI PH

pa3padoTKe MaTeMaTHYeCKMX MoJeJIell MallliH, IPHBO0B, 000Py10BaHHS, CHCTEM,
TeXHOJIOTHYeCKHUX MPOLEcCOB B MAIIMHOCTPOEHUH

3HaTh - OCHOBHBIC MATEMATHUYCCKHUEC ITOJIOKCHUS U 3aKOHBbI

- MaTEMaTUYICCKHUEC METOJbI B MHXKCHCPHUU

- AHAJIMTUYCCKUE U YUCIICHHBIC METO/bI ITPU pa3pa60T1<e MaATEMAaTHYCCKUX
MOHCHCP’I MalluH, ITPUBOIAOB, O60py,Zl0BaHI/I$I, CHUCTEM, TCXHOJIOTMICCKUX
IIpOIECCOB B MAIIMHOCTPOCHHU N

YMerb - HCIIOJIb30BaTh OCHOBHBIE MATEMAaTUYECKUE ITOJI0KEHUS U 3aKOHBI

- HCTOJIb30BaTh MaTEMAaTUYECKNE METO/IbI B NHKEHEPUU

- IPUMEHATh AaHATUTUYECKHE U YUCICHHBIE METO/IbI IIPU pa3paboTke
MaTeMaTHYeCKUX MOJIeJIel MaIlliH, IPUBOJIOB, 000PYIOBAHUS, CUCTEM,
TEXHOJIOTMYECKUX IPOLIECCOB B MAILIMHOCTPOCHUU




BJ'Ia,I[eTB - HaBBIKAMH MCIOJIL30BaHMSI OCHOBHBIX MaTeMaTUUECKUX MOJOKCHUH 1
3aKOHOB

- HaBbIKaMH HCITI0JIb30BAaHUA MATEMATHYCCKUX MECTOJO0B B HHXKCHCPUHA

- HaBbIKaMU IMPUMCHCHUA aHAJIMTUUCCKHUX U YUCIICHHBIX MCTOJIOB ITPpH
pa3pa60TKe MaTEMaTHYCCKUX MO,Z[GJIGI;'I MalllruH, IIPpUBOJI0B, O60py,HOBaHI/IH,
CHUCTCM, TCXHOJIOT'MYCCKHUX NPOUECCOB B MAIIMHOCTPOCHUHA

IIK-6 cnoco0HOCTHIO pa3padaTbIBATh MEPONPUSTHSA M0 KOMILJIEKCHOMY HCI0JIb30BAHUIO
ChIPbS, 10 3aMeHe Je(UIUTHBIX MATEPHATIOB H U3bICKAHUIO CIIOCO00B YTHIN3ALMHU
0TX0/10B MAIIIMHOCTPOUTEJIHLHOI0 MIPON3BO/CTBA

3HaTh MOJIETIN U METO/IbI ONITUMHU3ALIMU TIOTOKOB 000pOTa PECYpCOB
YmMmets ONTUMU3UPOBATH MMOTOKK 000POTa PECypcoB
Bnaners MaTeMaTUYEeCKUMHU METO/IaMH ONITHUMU3AIUU

[TK-9 cnocoGHOCTBIO pazpabaThiBaTh PU3MUECKUE U MATEMATHUECKUE MOJICITH UCCIIEAYEMBIX
MaIlliH, IPUBOJIOB, CHCTEM, TIPOIIECCOB, SIBJICHUN U 00OBEKTOB, OTHOCSIIIUXCS K
npodeccuoHalibHON cepe, pa3padaTbiBaTh METOAUKHA U OPTaHU30BBIBATH MPOBEICHUE
IKCIIEPUMEHTOB C aHAJIM30M UX PE3yJIbTaTOB

3HaTh OCHOBHBIC (1)1/131/ILIGCKI/I€ n  Mar€éMaTU4YCCKUC ITOJTOKCHUA U 3aKOHBI;
BO3MOXHOCTH HUCIIOJIb30BAHHA PA3JIMYHBIX ITOAXO0J0B K IIOCTPOCHUIO U
peain3anui MaTCMAaTHICCKUX MOZIGJIGI;'I; MCTOAHKHU ITPOBCACHUA
OKCIICPUMCHTOB C aHAJIN30M UX PE3YJIbTATOB

YMeTh IMPHUMCHATH OCHOBHBIC (1)I/IBI/ILIGCKI/IC 1 MaTCMaTHYCCKHEC ITOJIOKCHHUA U 3a-
KOHBI; UCIIOJIb30BAaTh PA3JIMYHBIC ITIOAXOAbI K IIOCTPOCHUIO U pCain3aliiu
MaAaTEMAaTHUYCCKUX MOHCHCﬁ; IMPOBOAUTL SKCIICPUMEHTELI C aHAJIU30M HUX
PE3YyJIbTAaTOB

BJ'IaI[eTB HaBbIKaMU IMPUMCHCHUA OCHOBHBIX (1)I/ISI/I‘~IGCKI/IX 1 MaTEMAaTHYCCKHUX
MOJIOKEHUN U 3dKOHOB, UCITOJIb30BAHUS PA3JIMYHBIX ITOAXO0B K
MMOCTPOCHUIO U pCajin3allui MaTEMAaTUUCCKUX MOI[GHGI\/'I, IMPOBCACHUA
OKCIICPUMCHTOB C aHAJIN30M UX PE3YJIbTATOB

ITK-11 cmoco0HOCTBIO MOATOTABIMBATH TEXHHYECKHE 32JaHUs HA Pa3padoTKy NPOEKTHBIX
pelIeHuii, pa3padaTbIBaTh ICKU3HbIE, TEXHUYECKHE U Padoune MPOeKThl TEXHUYECKUX
Pa3padoToK ¢ UCIOJIB30BAHMEM CPEICTB aBTOMATH3AMH NIPOCKTHPOBAHUSA M NIEPE0BOI0
OnbITa pa3padoTKM KOHKYPEHTOCIIOCOOHBIX U3/1eJIMii, y4aCTBOBATh B PACCMOTPEHUH
Pa3JIMYHOM TEXHHYECKOM JOKYMEHTALNH, IOATO0TABJIMBATh He00X0ANMBIE 0030Pbl,
OT3bIBbI, 3AK/JII0YeHUS B 00J1aCTH NPO(ecCHOHAIBLHOM AeATeJIbHOCTH

3HaTh TpeOOBaHMS K TEXHUYECKUM 33JaHUSIM Ha IPOEKTUPOBAHUE, CPEACTBA
aBTOMATH3alMK IPOEKTUPOBAHMSI, MATEMATUUECKHM anmnapar U alrOpUTMbI
IpH pa3paboTKe TEXHUYECKUX U pabouHX MPOEKTOB

Ymetp MOATOTABINBATh TEXHUYECKUE 3a/IaHMsI Ha pa3pabOTKy ICKU3HBIX,
TEXHUUYECKUX B pabOUHX MPOEKTOB TEXHUIECKHIX Pa3padOTOK C
HCMOJIb30BAHUEM CPEACTB ABTOMATHU3ALNH MPOCKTUPOBAHUS U TIEPETOBOTO
OTIBITa pa3pabOTKU KOHKYPEHTOCTIOCOOHBIX U3/IEHiA, y4aCTBOBAThH B
pPacCMOTPEHUU PA3IMYHOM TEXHUYECKON JOKYMEHTAIMH, TOATOTaBINBATh
He00X0IMMBbIE 0030PBI, OT3BIBBI, 3AKITIOYCHHS

Bnanetn HaBbIKaMU TOJITOTOBKY TEXHUYECKUX 3a/IaHUH U pa3pabOTKU ICKU3HBIX,
TEXHUYECKUX U paboUMX MPOEKTOB TEXHUUYECKUX Pa3pabOTOK ¢
WCIOJIb30BaHUEM CPEJICTB aBTOMATU3AIUN TPOSKTUPOBAHUS U TIEPEIOBOTO
OIBITa pa3pabOTKH KOHKYPEHTOCIIOCOOHBIX U3JICIIHNA, yIacTHs B
PacCMOTPEHUU PA3JIMYHOM TEXHUYECKON JOKYMEHTALUHU, TOATOTOBKH
HEOOXOUMBIX 0030pOB, OT3HIBOB, 3aKJIIOUCHHIA




IIK-12 cnioco0HOCTBIO COCTABJIATH ONMCAHUS NIPUHIMIIOB €iiCTBUS U YCTPOMCTBA
NMPOEKTUPYEMbIX H3/1eJIUil U 00bEKTOB ¢ 000CHOBAHMEM NMPUHATHIX TEXHHYECKHUX PelleHuil
B 00s1acTH NMpPodecCHOHAIBLHOM 1eATeIbHOCTH

3HaTh

- (hu3nueckre 1 MaTeMaTHYECKUE TEPMUHBI U TMOJI0XKEHUS JUUIsl OIIMCAHUS
TEXHUYECKUX PELICHUN

- IPUHLUIIBI AEUCTBUS U YCTPOICTBA NPOEKTUPYEMBIX U3/1EIUNA U OOBEKTOB
- IPUHLUIIBI ICUCTBUS U YCTPOICTBA IPOSKTHUPYEMBIX H3/ETHIA U 00bEKTOB
¢ 000CHOBaHMEM IPUHATBIX TEXHUYECKUX PEIICHUI

YmMmern

- IPUMEHSATH PUINICCKUE U MATEMATHIECKHE TEPMHUHBI U TIOJIOKCHHUS JIJIS
ONMCAaHUS TEXHUYECKUX PELICHUI

- COCTaBJISATh ONKMCAHUS PUHIUIIOB ICUCTBUSA U YCTPOMCTBA
MIPOEKTUPYEMBIX U3/ U 00BEKTOB

- COCTaBJISATh ONKMCAHUS PUHIUIIOB ICUCTBUSA U YCTPOMCTBA
MIPOEKTUPYEMBIX U3/ U 00BEKTOB C 000CHOBAHUEM MPUHSATHIX
TEXHUUYECKUX PEIICHHI B 001acTh MpodeccnoHaIbEHON NeaTeIbHOCTH

Brnaners

- HaBbIKaMU IPUMEHEHHUS (PU3HUECKUX U MATEMaTHYECKUX TEPMUHOB U
IIOJIOKEHUH I OIIMCAHUS TEXHUYECKUX PELICHUN

- HABBIKaMU COCTABJICHUS ONMCAHUS NPUHIUIIOB IEUCTBUS U yCTPOUCTBA
MIPOEKTUPYEMBIX M3AETHIA U 0OBbEKTOB

- HABBIKAMU COCTABJICHUS OIMCAHUS IPUHIUIIOB IEUCTBUSA U yCTPOMCTBA
MPOEKTUPYEMBIX U3AEIHH U 00BEKTOB ¢ 000CHOBAaHMEM IPUHATHIX
TEXHUYECKUX PEIICHHH B 001aCTH MPO(HeCCHOHAIBHOM eI TeTbHOCTH

IIK-13 cnoco0HOCTHIO NPUMEHSITH HOBbIE COBPEMEHHbIE METOAbI Pa3padoTKH
TEeXHOJOTHYeCKHUX MPOLECCOB U3r0TOBJIEHUS U3/1eJ i 1 00beKTOB B cdepe
npo¢ecCHOHATBHOM 1eSITeJIbHOCTH C ONpe/ieIeHHEeM PAIMOHAJIbHBIX TEXHOJIOTHYECKHX
PEKMMOB pPadoThI CNIEIHAIBLHOT0 000PYA10BAHUS B MAIIIMHOCTPOEHUM

3HaTh

- COBPpECMCHHBIC MAaTEMATUICCKHUEC METOJAbI U MOACIIN p33pa6OTKI/I
TCXHOJIOTUYCCKUX ITPOUCCCOB U3I'OTOBJICHUA H3I[eJ'IHI>i 1 00BEKTOB C
OMPECACIICHUCM pAllMOHAJIBHBIX TCXHOJIOTMYCCKUX PCKUMOB pa6OTBI
CIICIuaJIbHOI'O O60py,Z[OBaHI/IH B MallIMHOCTPOCHUU

YMmern

MIPUMEHATh COBPEMEHHbIE MaTEMATHYECKUE METO/IbI U MOJIENH Pa3paboTKU
TEXHOJOTHYECKUX MPOIECCOB U3TOTOBJICHUSI U3/I€TUI U 0OBEKTOB C
OTIpeJIeJIEHUEM PAllMOHATIBHBIX TEXHOJIOTHUECKUX PEKUMOB PaOOTHI
CHEHaIbHOTO 000pYI0BaHUS B MAIIMHOCTPOECHUN

Bnanets

HaBbIKAMU IIPUMEHEHHUSI COBPEMEHHBIX MaTEMaTHYECKUX METOJIOB U
Mojienell pa3paboTKU TEXHOJIOTMUECKUX MPOIIECCOB U3TOTOBICHUSI U3/
1 0OBEKTOB C ONpPEIEICHUEM PAlIHOHAIBHBIX TEXHOJIOTHYECKUX PEXKUMOB
paboThI CrieUaIbHOTO 000PYI0BaHUS B MAIIMHOCTPOSHUH




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mias Tpy10€MKOCTh JUCIUIIIMHBI COCTaBseT 3 3aueTHhIX eauHuI] 108 akan. vacos, B

TOM YHUCJIC:

— KOHTaKkTHas pabora — 18,1 akaj. 4acos:
— aynutopHas — 18 akaj. 4acos;

— BHeaynutopHas — 0,1 akan. yacoB
— caMocTosTenbHas pabora — 89,9 aka. yacos;

®dopma aTTeCcTalMu - 3a4ET

AynutopHas s s
KOHTaKTHas paboTa E = Dopma TeKyIIero
Paznen/ Tema § (B axaj. uacax) E g‘ Bun . KOHTPOIA Kon
[ — : S 2 CaMOCTOSTENBHOM | yCreBaeMOCTH 1 KOMITETEHIIHH
o 2 5 paboThl MIPOMEKYTOYHOH
ek 71ab. | mpakT. R aTTeCTaIHn
3aH. 3aH. | O &
1. Pazmen 1.
11 Ilenm wu 3amauud Nzyuenue OIK-14
IucUMIInHbl. CHCTEMBI H JIUTEPATYPBI, K-6 HK-,9
nporeccsl B HHXeHepuw,| 1 2/11 6 [TOATOTOBKA Koncnekr, mokian HK-lli HK-1,2
HCCJIETyEMbIE C TOMOIIBIO KOHCIIEKTa, HI,<-13 '
MaTEMaTHYECKUX METOIOB. JOKJIaaa
HWroro no pazneny 2/11 6
2. Pasnen 2
2.1 Meronsl  pelieHHS HII;ITBC};ZI;I;; OIIK-14,
BapHallHOHHBIX sajat.) g 4/11 18 HO,ILFOTOBKa’ Kouncrmekr, noxinazn 1IK-6, IIK-9,
TTpuaIHITIB Jlarpamxa, ’ I1K-11, TIK-12,
Kypnena u KactunssHo. Koncnexra, [K-13
JIOKJIaa

HWroro no pazgeny 4/11 | 18
3. Pazmen 3
3.1 OcobenHoctu u
3aKOHOMEPHOCTH
MaTEMaTHYECKOTO
MO/JICITUPOBAHUS
MPOIIECCOB,
MPOMCXOISIINX B
CIUIOLLIHOM cpene. Nzydenue
VpaBHeHHE  paBHOBECHS, TUTEPaTypPHI, OIIK-14,
YpaBHEHHUs IJIACTUYHOCTH,| 1 2/11 20 MOJITOTOBKA Koncnekr, goxman | ITK-6, ITK-12,
ypaBHEHHE JIBIYKEHUS, KOHCIICKTA, I1K-13
rpaHHYHbIC YCIIOBHSL. JOKJTaa
OcHOBHbIE TEOpUH
momobus.  Ilmactuueckoe
momodue, JUHAMUYECKOE
roaooue, TEIJIOBOE
ozobue,
KHMHEMAaTUYECKOE i
Wroro no pazneny 2/11 | 20
4. Pazpnen 4
4.1 MopenupoBanue
JUCKPETHBIX OOBEKTOB U Nzyuenue OIK-14
MPOIIECCOB. DIeMEHTBI JIUTEPATYPHI, TK-6 HK-’9
Teopuu MHOecTB. ['padsl.| 1 4/11 16 IOATrOTOBKA Koncnekr, nokian HK-ll’ HK-1,2
Hcnonb3oBanue  rpados KOHCIIEKTa, HI,<-13 '
TSt MO/JICIIPOBAHHS JTOKJTaa
TEXHUYCCKHUX CHCTCM.
HWroro no pazaery 411 | 16




5. Pasgen 5

5.1 MopnenupoBanue c
UCII0JIb30BaHUEM
3JIEMEHTOB TEOpUH
BEPOSTHOCTEH. Teopust
BEPOSITHOCTU IIPU OLEHKE
Ha/Ie’KHOCTH TEXHUYECKUX
cucteM. IIpobnembl U
METO/bI TEOpHH
BEPOATHOCTEN u
MaTeMaTH4YecKoi
cratructuku. [lonarue o
CTaTUCTUYECKOH
3aBUCUMOCTH. OCHOBHbBIE
3a/1a4u TEOpUH
koppesiny.  OThICKaHKE
napamMeTpoB  ypaBHEHHS
perpeccun. OrmpeneneHne
ko3¢ duIeHTa
KOppeJIsAItN.
Koppensuonnoe
orHomenue. Ilonsatue o
KPUBOJIMHEHHOU

Nzydenne
JIUTEPaTypBhl,
1 4/11 19 MMOZTOTOBKA Koncnexr, goxman
KOHCIIEKTA,

JTOKJIaaa

OIIK-14,
IK-6, TIK-9,
ITK-11, TIK-12,
IK-13

HWroro no pazneny 4/11 | 19

6. Paznen 6

6.1 DieMmeHTHl TeopuUU Nzyuenue
TPUHSTHS PEIICHHH. JIUTEPATYPHI,
Tabmuupl  coorBeTcTBMiA;| 1 2/11 | 10,9 [IOJrOTOBKA Koncnexr, goxman
AITOPUTMBI MOMCKA KOHCIIEKTa,
peLIeHUH. IoKIama

OIIK-14,
IK-6, TIK-9,
MK-11, TIK-12,
IK-13

HWroro no pazaeny 2/11 | 10,9

Hroro 3a cemectp 18/61 | 89,9 3a4éT

OIIK-14,ITK-
6,ITK-9,TTK-
11,TTK-12,TTK-
13

Hroro no nucrumianne 18/61 | 89,9 3a4eT

5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

O6pazoBatenbHble 1 HHPOPMAIIMOHHBIE TEXHOJIOTUN

B xome peanmu3anMm pacCMOTpEHHBIX BHJOB y4yeOHOM paboThl B  KayecTBe
00pa30BaTeNbHBIX TEXHOJIOTHIA B ITPETIOIaBaHIH JaHHOW TUCIIMTLTHHBI MCTIONIBb3YIOTCS:

Tpaauumonnsie GopMbl 00yUSHHS:

- TMpaKTHYECKWE 3aHATUS I (OPMHUPOBAHUS TPEACTABICHUS O MaTEeMaTHYECKHUX
MOJIENISIX U METOAAX PELICHNUs HHKEHEPHBIX 33/1a4;

- nH(OpMaIMOHHBIE — JIJIsI 03HAKOMIICHHUS] 00y4aeMbIX ¢ MATEeMaTHIECKUMHU MOJICIISIMU U
METO/IaMU pelleHHs MH)KEHEPHBIX 3a7ay;

- TpoOJieMHast - JIJIsl pa3BUTHS HABBIKOB IO BBHIPAOOTKE PEHICHHWH 1O BO3MOXHOCTH U
1eJ1IecO00Pa3HOCTH  HMCIIONB30BAHMS PA3IMYHBIX MAaTEeMaTUYECKHX MoJeNiel B KOHKPETHBIX
CUTYaIHsIX.

AKTHBHBIE M HHTEPAKTUBHBIE (POPMBI O0yUECHHUS:

- IUCKYCCHUH;

- YCTHBIN OIIPOC;

- COBMeCTHas naboTa B MAJTIX THVITITA (TIONITDVITITAX ).

6 YueOHO-MeTOAUYeCKOe 00ecnieueHHe CaMOCTOSITeIbHOM padoThI 00ydyaoummxcst
IIpencrasneno B npuioxenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. ArretkoB, A.B., 3apyoun, B.C., Kanataukos, A.H. MeToasl ontumuzanuu: Y4uebHOe
nocobue. [Dnexrponnsii pecypc]— M.: ULl PUOP: HULL Uudpa-M, 2013. - 270 c. — Pexxum
noctyna: http://znanium.com/bookread.php?book=350985 - 3arnasue ¢ sxpana

2. OBunnHuKOBa U. I'. OOBEKTHO-OPHUEHTUPOBAHHOE M BU3YyaJIbHOE IIPOrpaMMUPOBAHUE
[Dnekrponnslii pecypc] : yueoHoe mocodue / U. I'. OBunnHukoBa, 0. C. Jlaktnonosa, JI. B.
Kypzaesa ; MI'TY. - Maruurtoropck : MI'TY, 2016. - 1 snekrpon. ont. guck (CD-ROM). -
Pexum JOCTyIIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2976.pdf&show=dcatalogues/1/1134
876/2976.pdf&view=true . — MakpooOBEKT.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. 3umun, B. I1. MadopmaTuka. JlabopatopHsiii mpaktukym B 2 4. Yacts 1 : yueOHOE
noco6wue asst By30B / B. I1. 3umun. — 2-e u3s., uchp. u jgor. — Mocksa : 3aarensctBo FOpaiir,
2019. — 124 c¢. — (YuuBepcuterel Poccum). — ISBN 978-5-534-11588-8. — Tekcer
anextpounsiii // DBC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/445685 (nara
obpamenus: 29.10.2019).

2. CaBenneBa U. A. KomnbrorepHas rpaduka 1 reOMeTpHIeCKHEe OCHOBBI MOJICTTUPOBAHUS
[DnexTponHbIi pecypc] : yuebHoe mocobue / 1. A. Casenbea, E. C. Pemernukosa ; MI'TYV. -
Marnautoropck @ MITY, 2016. - 119 c. : wn, T1abm. - Pexum pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2270.pdf&show=dcatalogues/1/1129
781/2270.pdf&view=true - MakpooOBEKT.

B) MeToauyeckue ykasaHus:

1. Bapdonomeesa T. H. Ilpaktukym mo nporpammupoBanuio B DELPHI. OcHoBHble
9JIEMEHTBI OMOIMOTEKH BU3YaJbHBIX KOMIIOHEHTOB [DNeKTpOoHHbII pecypc] : mpaktukym / T. H.
Bapdonomeesa, C. A. IToButyxun ; MI'TY. - Marautoropck : MI'TY, 2018. - 1 snekTpoH. omnr.

TICK (CD-ROM). - Pexum JO0CTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3519.pdf&show=dcatalogues/1/151
4333/3519.pdf&view=true. - Makpooosekr. - ISBN 978-5-9967-1173-4. - ISBN

978-5-9967-1104-8.

2. JlorynoBa O. C. COopHHK 3amaHwii 1O HWH(POPMATHKE JUISI TPOTPAMMHUCTOB
[DOnexrponnsrii pecypc] / O. C. Jlorynosa, E. A. Unbuna, 0. b. Kyxta ; MI'TVY. - Marautoropck
: MITY, 2011. - 1 osnekrpor. ont. jguck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1246.pdf&show=dcatalogues/1/112
3424/1246.ndf&view=true. - MakpooOBEKT.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammuoe obecnieyenue

Haumenosanue [10 Ne orosopa CpoK IefCTBHS TMIEH3UH
MS Windaws 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional(s1st kimaccoB)
MS Windows 7 J1-757-17 ot 27.06.2017 27.07.2018
Professional (mys kaccoB)




MS Office 2007 Ne 135 or 17.09.2007 GeccpoTHO
Professional
7Zip cB000JIHO pacupoctpansemoe [10 0OCCCPOYHO
FAR Manager cBoOOoaHO pacrpocTtpansemoe 110 OeCCpPOYHO
IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika
URL:
[Touckoras cucrema Axanemus Google (Google Scholar) https://scholar.google.ru/
URL:
HanmonaneHass wWHGOPMAIMOHHO-aHAIMTHYECKAsT CHUCTEMA — oy .
- https://elibrary.ru/project_r
Poccutickuii nuaaexkc Hayanoro rutupoBanus (PMHIL) isc.asp

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MatepuaiabHO-TeXHUUYECKOE 00ecreueHre IUCIUTUTHHBI BKITIOYAET:

Y4eOHbIC ayAWTOpPHH JUIS TIPOBEACHHS TPAKTUYSCKUX 3aHATUH, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIS U TPOMEKYTOYHON AaTTecTaluu:
[Tepconanbubie KoMIblOTepbl ¢ akeroMm MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B
3MEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPE/ly YHUBEPCUTETA,

Kommieke TeCTOBBIX 3alaHWil Jisi TMPOBEACHUS PYOSKHOTO U IMPOMEKYTOYHOTO
KOHTPOJIS

[Tomemenuss ana  camoCTOATENbHOM  paboThl  oOydarommxcs: [lepcoHanbHbIe
kommbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B BJICKTPOHHYIO
MH(pOPMAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenuss nans  XpaHeHUs M NPOPUIAKTUYECKOrO0 OOCTYXUBaHUS Y4eOHOTO
obopymoBanus: Illkaper mns XpaHeHHS Y4eOHO-METOAMYECKON JOKYMEHTAIMH, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATIISITHBIX TTOCOOUH.




ITpunoxxenue 1
Bonpoce! 111 NOATOTOBKH K 324€Ty:
1. Iemm u 3amaun nucuuiuinHbl. CHUCTEMBI M NPOLIECCHl B MH)KEHEPHUM, HUCCIEIYyEMbIE C
MTOMOILIbE0 MAaTEMAaTUYECKUX METO/I0OB.
2. MopenupoBaHue JUCKPETHBIX 00BEKTOB U MPOLECCOB. DIIEMEHTHI TEOPUH MHOKECTB.
3. I'padsl. McnonszoBanue rpadoB sl MOACIUPOBAHUS TEXHUUECKUX CUCTEM
4. MopenupoBaHue ¢ UCIIOJIb30BAHUEM JIEMEHTOB TEOPUH BEpOSTHOCTEN. Teopust BEpOSITHOCTH
IIPHU OLICHKE HAJC)KHOCTU TEXHUYECKUX CHCTEM.
5. DneMeHThl TEOpUM NPUHATHS perieHuil. Tabmuipl COOTBETCTBUM; aNTOPUTMBI TOMCKA
pelIeHU.
6. IIpuMeneHre BapHAIIMOHHOTO MCUUCIICHHS B TEOPUH IUIACTUYHOCTHU 1 3a1adax OM/I. [Tpuaimst
Jlarpanmxka, Xypaena u KactumibsiHo.
7. Knaccuueckuii MeTos1 BapualiioHHOTo ucurciieHust. CylHoCTh MpsIMBIX MeT0/10B. Meron Putia.
Meron Kanroposuua.
8. Omnpenenenne NEHCTBUTENBHOTO TOJS HAINpsDKEHWE 1Mo Putiy B 0OBEMHOM 3amade Teopun
YIIPYTOCTH.
9. Jluneapwazauysi BapHAIMOHHBIX 33/1a4 TEOPUH IUIACTUYHOCTH. METOJ IOCIIeIOBATENbHBIX
npuomwkeHnii Kayanosa.
10. Meton mocnenoBaTeabHBIX THAPOANHAMUYECKUX YIIPYTHX TPHOIMDKEHHH 110 VITblommHy.
11. TIpumeneHue Merona KOHEUHbIX pasHocTed B 3amadax OMJI. CrpykTypa Merona KOHEYHbBIX
pasHocCTeN.
12. OcnoBuas koHuenuuss MKD. Tumbl KOHEYHBIX OSIEMEHTOB M (DYHKUHUI 3IEMEHTOB.
[IpencraBnenue QpyHKLIUM 3JIEMEHTA YEPE3 €€ Y3JIOBbIE 3HAYCHMSL.
13. Ocobennoctu onvcanusi BEeKTOpHBIX (yHKImid. CBoiicTBa cuMIuiekcHOM (yHkiwu. OnucaHue
JIMCKPETHU3UPOBAHHON OOJIACTH B IIEJIOM.
14. Vpasnenne MKD, ocHoBaHHOe Ha npuHIHIie Jlarpamxa.
15. ®usuyeckuit cMbICH craraeMpix B ypaBHeHnu MKD.
16. Crpyxkrypa ypaBaenuss MKD 1t ofHoro koHeuHoro anemeHTta. Ctpykrypa ypaBHenust MKD s
00JIaCTH B LIEJIOM.
17. Pemenue 3a1a4 IIaCTUYHOCTH METOJJIOM KOHEYHBIX 3JIEMEHTOB.
18. Penrenne B KOHEUHBIX JieopMaIUsX.
19. OcnoBnas koHuernus MI'D.
20. YpaBHeHHWsI TeruIONpoBOAHOCTH. KoHeuHo-2MeMeHTHas jauckpermsamms. OnHOMepHas W
JBYMEpHas 3371a41 TEIIONPOBOHOCTH
21. Maremarmueckas IIOCTaHOBKA 33/1a491 TEOPHH MAJIBIX YIIPYTOILUIACTUYECKUX JIe(hopMaIIuid.
22. KoneuHo-31eMeHTHast (pOpMyTHPOBKA 33141 TEOPHH YIIPYTOBSI3KOIIACTUYECKOTO TEUEHMSI.
23. OcHOBHBIC TIOHSTHSI HEUPOHHOM ceTH. ba3oBasi UCKyCCTBEHHAsT MOJIEITh HEWPOHHOM CETH.
24. Bujipl apxUTEKTYp ceTeid. AITOpUTMBI 00yUIeHHs U T00O0yUeHHs HEPOHHBIX CETeH.
25. Tlpumep HeHpoceTeBOl MOJIEINH, IO3BOJSIONICH MPOTHO3MPOBATH MEXAHHYECKHE CBOMCTBA
npokara (mpsmas 3a1ada).
26. Tlpumep HeWpoceTeBOW MOJENH, ITO3BOJITIONICH OMPEIeIsTh TEXHOJOTUYSCKHE IapaMeTphl,
obecrieunBarolye Tpedyemble MoKa3aTesIi MEXaHNIECKUX CBOMCTB (0OpaTHast 3a1a4a).



Tema 17151 caMOCTOAATEILHOM PadoOThI

1. Henu n 3agaun nucuMIuiMHbL. CUCTEMBI U MPOLECCHl B MHKEHEPUU, UCCIIEYEMBIE C
IIOMOLIBI0 MATEMATUYECKUX METOOB.

2. Metoabl pemieHuss BapuanuMoHHbIX 3anad. [lpunuuner Jlarpanxka, JKypaena u
Kactunpsno.

3. OcoOeHHOCTH M 3aKOHOMEPHOCTH MaTeMaTUYECKOTO MOJEIUPOBAHHS MPOIECCOB,
IIPOUCXOJAIIMX B CIUIOIIHOM cpele. YpaBHEHHME paBHOBECHUS, YPaBHEHMs IUIACTUYHOCTH,
ypaBHEHHE [BUXKEHHS, TrpaHuyHble ycioBus. OcHoBHble Teopuu mojodus. Ilmactuyeckoe
noxo0ue, TMHAMUYECKOe 1o1001e, TeIIoBoe NoJ001e, KHHEMAaTHYeCKOe U CHIIOBOE TOA00HE.

4. MonenupoBaHue JNUCKPETHBIX OOBEKTOB U MPOLECCOB. DIEMEHTHI TEOPHUH MHOXKECTB.
I'padsl. McrionpzoBanue rpadoB A1t MOJACTUPOBAHHS TEXHUYECKUX CUCTEM.

5. MopgenupoBaHue C HCIOJIb30BAHMEM 3JEMEHTOB TEOpUU BeposTHOcTeW. Teopus
BEPOSTHOCTH TPHU OLEHKE HAJACKHOCTH TEXHHUYECKUX cHCTEeM. [IpoOieMbl U METOJbI TEOpUHU
BEPOSITHOCTEN M MaTeMaTH4eCKOM CTaTUCTUKHU. [loHsATHE O CTaTMCTHMYECKOM 3aBUCUMOCTH.
OcHoBHbIE 3aaud TeopuHu Koppensuuu. OThICKaHHE apaMeTpPOB YpaBHEHHS PETPECCUU.
Omnpenenenue kodpdunuenta koppemsuuu. KoppensunonHoe otHomeHue. [lonsitue o
KPUBOJIMHEUHOW KOPPEIIALIUY.

6. DNIeMEeHTBl TEOPUH MPUHATHS pelieHuid. TaOauibpl COOTBETCTBHI; alrOPUTMBI MTOMCKA
peuieHui.



[Tpunoxenue 2

OueHovHbIe CPpeACTBA /1JIsl MPOBeIEHUS MPOMEKYTOUHON aTTeCTANINH
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CTpYKTypHBIi
PIIEMEHT
KOMIIETCHIIHH

[[nanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeICTBA

Kon u conep:xkanue komnereniun OIIK-14: cnocoOHOCTh BRIOMPATh AHATUTHYECKHUE M YUCICHHBIC METOBI IPU pa3paboTKe MATEMaTHIECKUX MOICIICH
MaIIlH, TPUBOJOB, 000PYAOBAHHUSA, CUCTEM, TEXHOJIOTMYECKUX IPOLECCOB B MAIMHOCTPOSHUU

3HAThH - OCHOBHBIE MaTeMaTH4YeCcKue MoslokeHus | KoHTpospHbIE TEOpEeTHYECKHE BOIIPOCHL:
3aKOHBI 1 1. Cucremsl u MpOoHeCChbl B MHKCHCPUHN, UCCICAYCMBIC C IOMOIIBI0 MATEMATHUYCCKUX
- MATEMAaTUYECKUE METOJbl B UHKEHEPUN | METOMOB.
- AQHAJIUTHUYCCKHUEC H 4YUCICHHBIC MCTOIbI 2 MOIIGJII/IpOBaHI/Ie JAUCKPCTHBIX 00BEKTOB H mponeccoB. DneMEeHTHI TCOpHHU
pu pa3paboTKe MaTeMaTHYECKUX MOJEJIeH | MHOXKECTB.
MallliH, IPUBOJOB, 000pynoBaHus, cuctem,| 3. ['padsl. Mcnons3oBanue rpadoB 11t MOJSITUPOBAHMS TEXHUIECKUX CUCTEM
TEXHOJIOTHYECKHUX IIPOLIECCOB B| 4 MogenupoBaHue C UCIIOIb30BAHUEM JIEMEHTOB TEOPHH BeposiTHOcTel. Teopus
MallMHOCTPOCHUHU BCPOATHOCTHU IIPU OLCHKE HAJCIKHOCTHU TCXHUYCCKUX CUCTCM.
5 DrneMeHTHl TeOpUU NPUHATHS pelieHUH. TabiuIbl COOTBETCTBHIA; alrOpUTMbI TOKCKA
peLIeHU.
YMeThb - HCIIOJIb30BaTh OCHOBHBIE [[[prMepHbIE NPAKTUYECKUE 3a/1aHUS K 3a4ETY:

MaTE€MaTHYECKHUE TOJIOKEHUS U 3aKOHBI

- CMOJIb30BAaTh MATEMAaTUYECKUE METO/IBI B
WH)XCHEPUU

- IPUMEHATh AHAIUTUYECKUE U YUCIIEHHBIE
METOJIbl MPH pa3pabOTKe MaTeMaTHYECKUX
MOJIEIEN MAILIMH, MIPUBOJIOB,
000py/10BaHUsl, CUCTEM, TEXHOJIOTHYECKUX
IIPOLIECCOB B MAILIMHOCTPOCHUH

1. I'pa¢sl. Ucnonb3oBath rpadsl sl MOAEIUPOBAHNS TEXHUUECKUX CUCTEM
2. Pemrate 3a4a4u C UCIIOJIb30BAHNEM aHAJINTHYCCKUX U YHCIICHHBIX METO0B.




Bnaners

- HAaBBIKAMM MCIOJIb30BAHUS OCHOBHBIX
MAaTeMaTUYECKUX MOJIOKEHUI U 3aKOHOB
- HaBBIKaMH MCIOJIb30BAHUS
MaTEMaTUYECKUX METOJ0B B MHKECHEPUU

- HaBBIKAMM [IPUMEHEHUS aHAIIMTUYECKUX
Y YUCJICHHBIX METOJIOB MIPHU pa3paboTke
MaTeMaTUYeCKUX MOJENIEeH MalllkH,
MIPUBOIOB, 00OPY/I0BAHMUS], CUCTEM,
TEXHOJIOTMYECKUX IIPOLECCOB B
MAIIMHOCTPOCHUH

1. Onpenenuth gehopMaru KOHCTPYKIUH C IPUMEHEHHEM YMCIIEHHBIX METOIOB JIJIsI
[TOJTyYeHUS aHATTITHYECKUX pereHui quddepeHInaTbHbIX YPaBHEHHA.

2. Pemmts 3a1a4y ONTUMAITEHOTO POSKTUPOBAHUS HA TIPUMEPE MOTYUCHHUS CTEPIKHSI
MaKCUMAIBHOM KECTKOCTH Ha PacTsSHKEHHUE-CKaTuhe.

KOI{ U COACPKAHUEC KOMIICTCHIIUU IIK-6: crtocoOHOCTE paBpa6aTbIBaTb MEpOHPUATHUSA IO KOMIINICKCHOMY HUCITOJIB30BAHUIO CBIPBS, 110 3aMCHE
I[G(l)I/IIII/ITHI)IX MaTCpHraIOB U U3BICKAHHUIO cIroco0oB YTUJIA3alUHA OTXO0OA0B MAIIMHOCTPOUTCIIBHOI'O IIPOMU3BOJACTBA

OIITUMM3aAlIN

3HaTh MOJIEJIM U METO/Ibl ONITUMH3ALMH ITOTOKOB | KOHTpOJIbHBIE TEOpETHUECKIE BOIPOCHI:
obopoTa pecypcoB 1. OcHoBHble IOHATHS HEHPOHHOM ceTu. bazoBas UCKycCTBEHHAs MOI€Ib HEMPOHHOM
CeTH.
2. Bupapl apxuTeKTyp ceTeil. ANropuT™Mbl 00ydeHus 1 J000ydeHHs HEHPOHHBIX CeTe.
YMmeTh ONITUMHU3UPOBATh OTOKU 000pOTa [IpakTuueckue padboThI:
pecypcos -Pemiate 3aaun onTUMHU3AIMK PEKUMOB PE3aHUS C MCIOJIb30BAHNEM TaOJIMYHOTO
nporeccopa Excel.
- Co31aBaTh MaTEMaTHYECKYIO MOJIENb IIPU ONITUMU3ALMN PEKUMOB PE3aHUS
Braners MaTeMaTHYECKUMH METOIaMU PemnTh 3a1a4y 10 ONTUMU3ALNN PEKUMA PE3AHUS:

-CTpYKTYpHO ONTUMHU3HUPOBATH TEXHOJIOIMUECKUNA MTPOLIECC.

-ONTUMHU3UPOBATH TEXHOJOTUYECKUH MPOLIECC HA TMPEIPUITUSX.

Koxa u conep:xanue komnerenuuu IIK-9: cnoco6HOCT pazpabaTeiBaTh PU3HUECKUE U MATEMAaTHUECKUE MOJICITH UCCIIEAYEMBIX MAIlIWH, TIPUBOJIOB,
CHCTEM, IIPOLIECCOB, SIBICHUI U 00BEKTOB, OTHOCAIIUXCS K PO ecCHOHATIBLHOM cdepe, pa3padaThiBaTh METOAUKH U OPraHU30BLIBATH IPOBEICHHE
PKCIIEPUMEHTOB C aHAJIM30M HX PE3YJIbTaTOB




3HAaTHL

- OCHOBHbIE (PM3MYECKUE U MAaTEeMaTUYECKUE
MOJIOXKEHUS U 3aKOHBI; BO3MOXHOCTH
UCIOJIb30BAaHUS PA3IUYHBIX TMOJIXOAO0B K
IIOCTPOEHUIO u peannzanuu
MaTEeMaTHYeCKUX  MOJeNed;  METOAMKHU
MIPOBEACHUS SKCIIEPUMEHTOB C aHAJIU30M UX
PE3yIbTaTOB

KOHTpOIbHBIE TEOPETHYECKUE BOIPOCHL:

1. 1. Ilpumenenue BapuanuonHoro ucuucienusd. [Ipunnunet Jlarpamxka, Kypaenaun
KactuibsiHo.

2. Jluneapua3zaiys BApHAllMOHHBIX 337]a4 TEOPUH IJIACTUYHOCTH. MeTox
nocje0BaTeNnbHbIX Npubamkenuii Kauanosa.

3. Meroa nocienoBaTeNbHbIX THAPOANHAMUYECKUX YIPYTUX MPUOIMKEHHIA 1O
Nnpromuny.

4. TlpumeHeHue MeTO/1a KOHEUHBIX pasHocTel B 3a1auax OM/I. CtpykrypameToa
KOHEYHBIX Pa3HOCTEH.

5. OcnoBnas xonuenuus MKD. Turibl KOHEUHBIX 3IEMEHTOB U (DYHKIUI1 371€MEHTOB.
[TpencraBieHne GyHKLINHU 3JIEMEHTA Yyepe3 ee y3JI0Bble 3HAaUECHUS.

6. OcobeHHoCTH onucaHus BeKTOPHBIX (QyHKIHiA. CBOMCTBAa CUMIUIEKCHOM
¢bynkuuu. OnucaHue AUCKPETU3UPOBAHHON 00JIACTH B LIEJIOM.

7. Ypasaenue MKD, ocHoBanHOe Ha npuHIuIe Jlarpanxa.

8. Crpykrypa ypaBHenust MKD i onHoro koneuHoro snemenrta. CTpykrypa
ypaBHenus MKD s o6nactu B iesom.

9. Pemienue 3a/1a4 IIaCTUYHOCTH METOJIOM KOHEUHBIX 3JIEMEHTOB.

10. Pemierrie B KOHEUHBIX JeOpMAITUSIX.

11. Marematuyeckas MoCTaHOBKA 3aJ1a4ul TEOPUU MaJIbIX YIPYTOIJIaCTUYECKHX
nedopmarui.

12. OcHoBHBIE TOHATHS HEHPOHHOI ceTH. ba3oBas McKyccTBeHHas MOJETb HEHPOHHOM
CeTH.

13. Busbl apXuTeKkTyp ceteil. AIropuT™Mbl 00yueHust 1 J000y4yeHHs HEHPOHHBIX ceTel.

YMeTn

- TPUMEHSTh OCHOBHBIC (PHU3UUYECKHE W
MaTeMaTHUeCKHEe TMOJOXKEHUS U 3aKOHDI;
WCMOJIb30BAaTh  PA3JIMYHbIE MOAXOAbl K
IIOCTPOEHUIO u peanuzanuu
MaTeMaTUYECKUX MOJENEH; TPOBOJIUTH

AKCIIEPUMEHTBI C AaHAIIM30M UX PE3YJIbTATOB

[lepeuenp npakTHUECKUX padoT:
1. Pemuts ypaBHeHust MKD 11 0lHOTO KOHEYHOT'O 3JIEMEHTA.
2. Pemmts ypaBHenuss MKD st obnactu B 1iesiom.
3. Pemmts 3a7jauy MIaCTUYHOCTH METO/I0M KOHEUHBIX 3JIEMEHTOB.




BnameTs - HaBbIKAMM TNPUMEHEHHS OCHOBHBIX| 1. Pa3paGorarh M aHATU3UPOBATH MATEMATHUCCKUE MO/ICIIH.

busnveckux u MaTeMaTuueckux| 2. PaspaboraTs anropur™, chOpMHPOBATE ITOCIEI0BATENLHOCTE TPOIPAMMEI.
HOJIOKEHUI ¥ 3aKOHOB, HCIOJIb30BaHUs| 3- [IPOBEPHTH afeKBaTHOCTH MaTeMaTHueCKol moaemu (Creronent, @umiep u.T.1.)
pa3IMYHBIX MOAXOAOB K IIOCTPOCHHUIO M
peanu3ani  MaTEeMaTUYECKUX MOJEIEH,
MPOBEJICHUS SIKCIIEPUMEHTOB C AHAIIM30M
UX Pe3yJIbTaTOB

Kon u conepxanue komnereHunu [IK-11: cmocoOHOCTHIO MOATOTABINBATh TEXHUYECKHUE 3aJaHHS Ha pa3pabOTKy MPOCKTHBIX PEIICHHM, pa3padaThiBaTh
HCKU3HBIC, TEXHUYECKUE U pabouyre MPOEKThl TEXHUUYECKUX pa3padOTOK C UCIOIb30BAaHUEM CPEJICTB aBTOMATHU3AIIMU TPOCKTUPOBAHUS

1 TIEPEIOBOT0 OMBITA Pa3pabOTKH KOHKYPEHTOCTIOCOOHBIX M3/ICTNH, y4aCTBOBATh B PACCMOTPEHHUH PA3IMYHON TEXHHUECKOU JTOKYMEHTAIUH,
[OArOTaBINBATh HEOOXOAMMBIE 0030PbI, OT3BIBBI, 3AKIIOUYEHHUS B 00JIACTU MTPOPECCUOHAITBHON JEATEIHHOCTH

3HAThH - TpeOOBaHUs K TEXHUYECKUM 3aJJaHUSIM Bomnpocs! U1 TOATOTOBKY K 3a4eTy:
Ha [IPOEKTUPOBAHUE, 1. Henu u 3apaun qucuumuinHbl. CUCTEMBI U IPOLIECCHI B MHKEHEPUH, UCCIIETye-
cpencraa MBIE C IIOMOLIBI0 MATEMAaTUYECKUX METOJIOB.
aBTOMaTHU3alUU 2. MogenupoBaHHe AUCKPETHBIX OOBEKTOB U MPOIECCOB. DIIEMEHTHI TCOPHH
MPOECKTUPOBAHUSA,  MaTEMaTUYECKUN | MHOMKECTB.
ammapar W auroputMel mpu paspabotke | 3. I'padsl. McnonszoBanue rpadoB st MOACTUPOBAHHS TEXHUIECKAX CHCTEM
TEXHUUYECKUX M pabOYHNX MPOEKTOB 4. MopenupoBaHue C UCTIOJIb30BAHUEM JIEMEHTOB TEOPHH BeposiTHOCTEH. Teopust

BEPOATHOCTH IPH OLIEHKE HAJC)KHOCTU TEXHUUECKUX CUCTEM.

5. DreMeHTHl TeOpUU NPUHATHS pelieHui. TaOIuIbl COOTBETCTBHIA; aITOPUTMBbI
IIOMCKA PEIICHUM.

6. Pemenue 3a/1a4 mIacTUYHOCTH METOJIOM KOHEUHBIX 3JIEMEHTOB.

7. PemeHune B KOHEUHBIX JehopMaLIUsIX.

8. MaremaTtnueckas TOCTaHOBKA 3a/1a4 TEOPHH MAJIBIX YIPYTOIUIACTHUECKUX
nedopmarui.




Y MeThb

- TOArOTaBIMBAaTh TEXHUYECKHE 3a/1aHUs
Ha pa3pabOTKy 3CKU3HBIX, TEXHUYECKUX U
pabouux IIPOEKTOB TEXHUYECKUX
pa3paboOTOK C HMCHOJB30BAHUEM CPE/ICTB
aBTOMaTH3allUd  HPOEKTHUPOBAHUA U
IIEpPEI0BOTO OIbITa pa3paboTku
KOHKYPEHTOCIIOCOOHBIX u3aenui,
y4acTBOBaTh B PACCMOTPEHUHU Pa3IMYHOU
TEXHUYECKOH JIOKYMEHTAIIHH,
MOJIrOTaBIINBAaTh HEOOXOAUMBIE 0030pHI,
OT3bIBBI, 3aKIFOUYEHUS

[IpakTuyeckue paboTHI:

-BBITTOJTHUTE 3CKU3HBIN IMPOCKT TCXHUYCCKUX p33pa6OTOK C UCITIOJIB30BAHUEM CPEACTB
aBTOMaTUu3aluu.
-Mcnonb30BaTh Cp€acTBa aBTOMaTU3allui IMPOCKTHUPOBAHUA TEXHOJIOTHYCCKOI'O IpoLecca

BianeTs

- HaBBIKaMH IIOATIOTOBKH TCXHHYCCKHUX

3aJaHuii W pa3pabOTKU  3CKU3HBIX,
TEXHUYECKMX M  pabouyux HPOEKTOB
TEXHUYECKUX pa3paboToK c

HCII0JIb30BAHUEM CPEJICTB aBTOMATH3AIIMH
HpOGKTI/IpOBaHI/ISI n HepeIIOBOFO OIIbITA
pa3paboTKu KOHKYPEHTOCIIOCOOHBIX
W31, YIaCTHs B PACCMOTPEHUH
Pa3TUYHON TEXHUYECKON JOKYMEHTAIIHH,
MOATOTOBKM  HEOOXOIUMBIX  0030pOB,
OT3BIBOB, 3aKIIOUYEHUN

Pa3paboTaTh TEXHUYECKOE 3a/IaHNE Ha MPOCKTUPOBAHUE H3CINS MAIITMHOCTPOCHMS:

- Paspaborarth TEXHOJIOTMUECKYIO TOKYMEHTALUIO: MApIIPYTHHIX M OMEPALIMOHHBIX KapT
M3TOTOBJICHHS JICTaJICH.

- IlpuMeHuTh cHCTEMy aBTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHMUS TPHU pa3paboTKe
TEXHOJOTHYECKHUX JOKYMEHTOB.

- [IpuMeHUTh KOHCTPYKTOPCKYIO JOKYMEHTAIIMIO ¥ HOPMATUBHbBIE TPEOOBaHUS B paMKax
cBoeil  mpodeccHOHANBbHON  MEATENbHOCTH TMpH  pa3paboTKe  TEXHOJIOTUYECKOM
ITOKyMEHTAIUH.

Koa u conep:xkanue komnerenuuu IIK-12: cnoco6HOCTh cOCTaBNATh ONUCAHNS MIPUHIUIIOB AEUCTBHS U YCTPOICTBA IPOEKTUPYEMBIX U3/1ETUNA U
00BEKTOB C 000CHOBaHUEM MPUHATHIX TEXHUYECKUX PELIeHUI B 001acTH NpodecCHOHANbHON AeSITENbHOCTH




3HAaTHL

- (huznyeckue " MaTeMaTHYECKHE
TEPMUHBl U IIOJOKEHUS I OIMCAHUs
TEXHUYECKHUX PEUICHUN

- TIPUHLUIOBL JEHUCTBUS U YCTPOWCTBA
IIPOEKTUPYEMBIX U3AEIHNA U 0OBEKTOB

- IPUHLUIOBL JEHUCTBUS M YCTPOMCTBA
IIPOEKTUPYEMBIX H3AEIHH U OOBEKTOB C
00OCHOBAaHHUEM TPUHATHIX TEXHUYECKHUX
peleHui

KoHTposbHbIE TEOpETHUECKHE BOIPOCHI:

1. MopenupoBaHue TUCKPETHBIX OOBEKTOB U MPOIIECCOB. DJIEMEHTHI TEOPHU
MHOYECTB.

2. I'padsl. Ucnonp3zoBanue rpadoB st MOACTUPOBAHHUS TEXHUIECKUX CHCTEM
3. MojenupoBaHHe ¢ UCIOJIb30BAaHUEM AIEMEHTOB TEOPUU BeposTHOCTel. Teopus
BEPOSTHOCTH IIPH OLIEHKE HAJIS)KHOCTU TEXHUUECKUX CHCTEM.

4. DneMeHTHl TEOPUHU MPUHATHS pelIeHu. TaOnHIbl COOTBETCTBUI; aJITOPUTMBI
IIOMCKA PEIICHUM.

5. Pemienue 3a1a4 miacTUMHOCTH METOJIOM KOHEUHBIX 3JIEMEHTOB.

6. Pemenue B KOHEUHBIX JIeOpMaLIUAX.

7. MaremaTuueckas IOCTaHOBKA 3a/1a4l TEOPUU MAJIbIX YIIPYTOIUIACTHUECKUX
nedopMarui.

'YMeTn

- NPUMEHSTh ¢buznueckue u
MaTeMaTHYeCKUE TEPMUHBI U IMOJIOKEHHUS
JUISl OMUCAHMS TEXHUYECKHUX PEIICHUM
- COCTaBJIATb  OIMCAHUS IPHUHIIMIIOB
JNEUCTBUSL U YCTPOMCTBA MPOEKTUPYEMBIX
U3JeNui 1 00BEKTOB
- COCTaBJIATb  OINMCAHUS IPHUHIIMIIOB
JNEUCTBHSL U YCTPOMCTBA NMPOEKTUPYEMBIX
u3enuii 1 0O0BEKTOB C OOOCHOBaHHEM
MPUHSATHIX TEXHUYECKUX PELICHUN B
obnacTu

npodeccCHoHaIbHOM IeATeTbHOCTH

[Tepeuens npakTHUUECKUX paboT:
1. AHanM3UPOBaTh TEXHOJOTUYECKUH TIPOIIECC ¢ IPUMEHEHUEM TeopHH rpados.

2. HpOBepHTL aACKBATHOCTb MAaTEMATUYCCKUX MOI[GJ'IGIZ MEPOXOBATOCTH ITOBEPXHOCTHU

peabHBIM YCIOBHUSM MEXaHUYECKON 00pabOTKH 3arOTOBOK.




Bnaners

- HaBbIKaMU IPUMEHEHUs (U3HUECKUX U

MaTeMaTUYeCKUX TEPMUHOB U MOJIOKEHUN
JUISl ONTUCAHMS TEXHUYECKHUX PEIICHUM

- HaBbIKAMU COCTABJICHUS  OIHMCAHUS
NPUHIIMIOB JACHCTBUS M  YCTPOMCTBA
MIPOCKTUPYEMBIX U3JEIHA U 0OBEKTOB

- HaBbIKAMHU COCTABJICHUS  OIMCAHUS
NPUHIIMIIOB JACUCTBUS M YCTPOMCTBA
MIPOEKTUPYEMBIX H3JIEIHA U OOBEKTOB C
000CHOBaHHEM TMPHUHATHIX TEXHUYECKHUX
peuieHuii B o6aactu npodeccuoHaIbHON

NEeSATEeTbHOCTH

-IPUMEHUTh (PU3NUECKUE U MATEMaTHUECKHE TEPMUHBI U MTOJIOKEHUS JUIsl OIIMCAHUS
TEXHUUYECKUX PEUICHUM MPUHLMIIA JEHCTBUS U yCTPOMCTBA COOPOUHBIX €AMHHIL.
- BBISIBUTH TEXHOJIOTHYECKUE pa3MEpHbIE LEMH ITPU OMOILU TEOpUHU IpadoB.

Koxa n conep:xkanue komnerenuuu IIK-13: cioco6HOCT MPUMEHATh HOBBIE COBPEMEHHBIE METO/IbI PA3pA0OTKU TEXHOIOTHYECKUX ITPOLIECCOB
M3TOTOBIICHUS U3JENNI 1 00BEKTOB B chepe nMpodhecCHOHATBHOM eI TETHHOCTH C ONPECIICHHEM PAllMOHAIBHBIX TEXHOJIOTHYECKHX PEKHMOB PaOOTHI
CIeLUaTbHOT0 000PYI0BaHHsI B MAIIMHOCTPOSCHUU




3HAaTHL

- COBPEMEHHbIE MaTEeMaTUYECKUE METOJIbI
U MOJIETTH Pa3pabOTKH TEXHOJIOTUYSCKUX
MPOLIECCOB  HM3TOTOBJICHUS U3JEIUH U

00BEKTOB c oTpeieIeHuEeM
PalOHATBHBIX TEXHOJIOTHYECKUX
PEKHMOB paboThI CIICIIMAIEHOTO

060py,I[OBaHI/I${ B MAllIMHOCTPOCHUU

Bomnpocs! 11 OArOTOBKH K 3a4eTy:
1. Henu u 3apaun qucuuiuinabl. CHCTEMBI U IIPOLIECCH] B MHKEHEPHH, UCCIIELyE- MBbIE C
HOMOILBIO MATEMAaTHUECKUX METO/I0B.

2. MogenupoBaHHe AUCKPETHBIX OOBEKTOB U MPOIECCOB. DIIEMEHTHI TCOPHH
MHOYECTB.

3. I'padsl. Ucnonp3zoBanue rpadoB it MOJACTUPOBAHHS TEXHUIECKUX CHCTEM

4. MopenupoBaHHe ¢ UCIIOJIb30BaHUEM AJIEMEHTOB TEOpUH BeposTHOcTel. Teo-pus
BEPOATHOCTH IIPU OLIEHKE HAa/I€KHOCTU TEXHUUYECKUX CUCTEM.

5. DneMeHTHI TEOPUH MPUHATHS peieHn. TabInIbl COOTBETCTBHIA; aJITOPUTMBI
IIOMCKA PEIICHUM.

6. Ilpumenenue BapuanmonHoro ucuucienus. [Ipunnuns Jlarpanxka, XKypaenaun
KactuibsHo.

7. Jluneapua3zaiys BApMaLlMOHHBIX 331a4 TEOPUH IJIACTUYHOCTU. MeTon
nocJe0BaTeNbHbIX Npudamxenuit Kauanona.

8. Meronx nocienoBaTeNnbHbIX THAPOAMHAMUYECKUX YIPYTUX NPUOIMKEHHUN IO
Nnpromuny.

9. IlpumeHeHue MeTo/1a KOHEUHBIX pa3HocTel B 3agayax OM/I. Ctpykrypamerona
KOHEUYHBIX Pa3HOCTEH.

10. OcuoBnast koHuenuus MK3. Tunsl KOHEYHBIX JIEMEHTOB U (DYHKIIMHA 3JIEMEHTOB.
[IpencraBnenue GyHKLINN JIEMEHTA Yepe3 €€ y3JI0BbIE 3HAUCHHUS.

11. OcobennocTu onucanust BeKTOPHbIX (yHKIMNA. CBOMCTBA CUMIUIEKCHOM (DYHKIMH.
Onucanue TUCKPETU3UPOBAHHOM 00JIACTH B IIEJIOM.

12. YpaBuenne MKD, ocHoBaHHOe Ha nmpuHLune Jlarpanxa.

13. Ctpykrypa ypaBHerns MKD 11t 0fHOrO KOHEYHOTO 37eMeHTa. CTpyKTypa
ypaBHeHust MKD 11 001acTi B 1eJIOM.

14. Pemenue 3a/1a4 MIaCTUYHOCTH METO/I0M KOHEUHBIX 3JIEMEHTOB.

15. Pemienrie B KOHEUHBIX JehopMaIusix.

16. MaremaTndeckasi TOCTaHOBKA 3aJ1a4l TEOPUU MAJBIX YIPYTOILIACTHIECKIX
nedopMaruii.

17. OcHoBHBIC TOHATHS HEUPOHHOU ceTh. ba3zoBas CKycCTBEHHAs MOJIeTTh HEHPOHHOM
CETH.

18. Busbl apXuTeKTyp ceTeid. AITOpuTMBI 00yUeHHs B 00O ydeHHsI HEHPOHHBIX CEeTeH.




Y MeThb

- NPUMEHATH COBPEMEHHBIE
MAaTreMaTHYeCKUEe METOAbl U MOJEIHU
pa3pabOTKU TEXHOJIOIMUYECKHX MPOLIECCOB
W3TOTOBIICHUSI M3ACTUA M OOBEKTOB C
OIpeleIcCHUEM palMOHAJIBHBIX
TEXHOJIOTUYECKUX  PEKHUMOB  pabOTHI
CIELIUAIBHOTO 000PYIOBaHUS B
MaIllMHOCTPOEHUN

[lepeueHb MpakTHYECKUX paboT:
-Pa3zpabaTbiBaTh TEXHOJOTMYECKHI MPOLIECC U3TOTOBICHMSI U3/1€TUSl HA OCHOBE
MaTEMaTHYECKOI0 MOJIEIMPOBAHUS.

Bnaners

- HaBBIKAaMHM TPUMEHEHHUS COBPEMEHHBIX
MaTEeMaTUYCCKHX METOJOB M MOJCICH
pa3pabOTKH TEXHOJOTHYECKUX IPOIIECCOB
M3TOTOBJIEHUSI U3JEIHH M OOBEKTOB C
ONpeCICHUEM PAllUOHATIbHBIX
TEXHOJIOTHYECKUX PEKUMOB PabOThI
CrneuunanbHOro 000pyAOBaHUS B
MaITUHOCTPOEHUHU

O01a1aTh HABBIKAMU:
- pa3paboTaTh TEXHOJOTHYECKUH MPOLIECC U3TOTOBJICHUS M3ICIHS C ONPEaCICHIEM
[PEKUMOB PabOTHI.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJIM H KPUTEPHH
OLlCHUBAHHA:

IIpomexyTouHas arrecranys 10 AUCHMILNIMHE «MaTemaTudecKkue MEeTOAbl B MHXKCHEPUM)
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOECHUS 00Y4arOLIMMHUCS
3HAaHUH, yMEHUH U BIaJICHHIA, U TPOBOAUTCS B (POPME OMPOCca C YIETOM BBIITOJHEHHS 3aJaHUN IO
IPAaKTUYECKUM paboTaMm.

Iloka3aTeu U KpUTEPUH OLIEHUBAHUSA

- Ha OLEHKY «3auTeHO» — OOYyYarolUiicsi IEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe W TIIyOOKoe 3HaHue
y4eOHOro Marepuaia, CBOOOJHO OTBEYAET 110 TeMe pedepara.

Ha OIICHKY «HE 3a4TEHO» — 00YJarOIIUIiCsl HE MOXKET II0Ka3aTh 3HAHHs Ha yPOBHE
BOCIIPOU3BEICHUS U 00BSICHEHUS UH(OPMAIMK, HE MOXKET II0Ka3aTh 3HaHUE Y4eOHOIro MaTrepuana
U OTBEYaTh 10 TeMe pedepara.






