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1. llesu u 3212494 AU CIUILIHHBI

[enwto nmpenonaBanus TUCIUTLTAHEI SIBISIETCST (HOPMHUPOBAHUE CUCTEMBI
po(eCCHOHANIBHBIX 3HAHWUN U TPAKTUIECKUX HABBIKOB Y CTYICHTOB B 00JIACTH OOIITNX
MPUHIIAIIOB MAaTEMaTH4YE€CKOTO MOJIETUPOBAHUS (PYHKIIMOHUPOBAHUS PAKETHO-
KOCMHYECKHX CUCTEM U KOMIUIEKCOB, a TAKXKE MCITOJIb30BAaHUSI MATEMATUUYECKUX MOJIENIEN
IUI pEIIEHUS 3a1a4 IPOEKTUPOBAHUS, AHAIIN3a, CHHTE3a U ONITUMU3AllUH, BO3HUKAKOIINX
IIPU UCCJIEAOBAHUU U CO3JJAaHUM ITUX OOBEKTOB M CUCTEM. 3aJaui U3YUEHHUsI TUCITUTLIIUHBI
(MUHUMAJIBHO HEOOXOIUMBIM KOMITJIEKC 3HAHUM 1 YMeHHi). IMeTh npecTaBieHue: o
KJ1accu(UKAIMU MaTeMaTUYECKUX MOJIENIeH CUCTEM U MPOIIECCOB, KOTOPHIE UCTIONIb3YIOTCS
JUTSL UCCIIEZIOBAHUS M MIPOEKTUPOBAHUS aBUALIMOHHOM TEXHUKH U €€ (PyHKIIMOHUPOBAHMUS; O
METOAMKAX CO3JAaHUsI MAaTEMATUYECKUX MOJEJIEH JUIsl PELICHUS 3a7a4 B HAYYHBbIX,
WHKCHEPHBIX U KOHCTPYKTOPCKUX UCCIEAOBAHMIX; O METOMKAX pa3paOOTKH OCHOBHBIX
MaTreMaTu4eCKUX MOJEJIEN CUCTEM U MPOLIECCOB ISl PELIEHUS 33/1a4, BO3HUKAOIIUX [IPU
HAYYHBIX ¥ MH)XCHEPHBIX UCCIEAOBAHUSIX (DYHKHOHUPOBAHUS PAKETHO-KOCMUYECKHIX
CHCTEM U KOMILUIEKCOB; - O METOJAX OLEHKHU a/ICKBATHOCTA MaTeMaTUYECKUX MOJIECIICH U
U3y4aeMbIX OOBEKTOB; - O 3aJla4axX aHaJIN3a, CHHTE3a U ONTUMHU3AIUU C TIOMOIIBIO
MaTeMaTu4eCKoro MOJICJIMPOBaHus. 3HaTh U YMETh UCIOJIb30BaTh. OCHOBHBIC THUIIBI
MAaTEMaTUYECKUX MOJIEJIEN MPOLIECCOB U aITOPUTMBI UX PEATIU3ALMNA; OCHOBHBIC THUIIbI
MAaTEMaTUYECKUX MOJIEJIEN CUCTEM U AIITOPUTMBI UX PeaU3alun; METOAbI aHAIN3A,
CHHTE3a U ONTUMHU3ALIMY ABUALIMOHHBIX CUCTEM, IIPUMEHSIEMBIX IIPU UX UCCIICIOBAHUU C
MOMOIIBI0 MaTeMaTHYECKUX Mojiesiei. IMeTh omnbIT: pa3paOOTKH U UCTIOIb30BaHUS
MaTreMaTu4eCKUX MOZEJIEH CUCTEM U MPOLIECCOB ISl PEIICHHUs 3a/1a4 aHaJIn3a, CUHTE3a,
ONTUMU3ALIUU U TPOCKTUPOBHUSI OObEKTOB aBHAITMOHHON TEXHUKH.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

"Maremaruueckue Mojeinu GyHKIIMOHUPOBAHUS PAKETHO-KOCMUYECKHUX CUCTEM U
KOMILIEKCOB'" SIBJIICTCSI OJTHON M3 OCHOBHBIX JTUCIUIUTHH, (POPMHUPYIOIINX
00IIIeTeXHUUECKUI YPOBEHb HH)KEHEPa- KOHCTPYKTOpA T10 CHEIUAIIBHOCTH
"IIpoexkTupoBaHue, MPOMU3BOACTBO U IKCILTyaTallysl paKeT U PaKETHO- KOCMUYECKUX
KOMIUTEKCOB". B paMKax 3Toi AUCIUIIIMHBI OyIyIlIeMy HHKXEHEPY - KOHCTPYKTOPY
MIPEAOCTABISACTCS BO3MOXKHOCTh U3YUYEHHUS OJTHOTO U3 OCHOBHBIX MMOAXOA0B UCCIIEIOBAHUSA
00BEKTOB aBUALIMOHHOW TEXHUKHU. [ TTaBHAs 11€J1b, KOTOPasi CTABUTCS MPU CO3IAHUU U
VCCIIEIOBAHUN MOJIEIIN, — 3TO MOJIyYECHHE PE3YJIbTara C HANMEHBIIIMMH 3aTpaTaMU
PECYPCOB, IEHEXKHBIX CPEACTB U BpeMeHU. [[puMeHeHne METOI0B MaTeMaTH4€CKOTO
MOJEIUPOBAHUS CUCTEM U MPOLIECCOB MO3BOJSAET CYIIECTBEHHO YCKOPUTH U
ABTOMAaTH3MPOBATH PEIICHUE MHOTHX CIIOKHBIX WHKCHEPHBIX 3a]1a4, BOSHUKAIOIINX KaK
IIPU CO3/J[aHWU, TaK U TIPU OTPAOOTKE U IKCILTyaTallii PAaKeTHO-KOCMUUYECKHUX CUCTEM. A
[JIaBHOE, JAE€T BO3MOXKHOCTh UCCIIEIOBATH €€ MTOBE/ICHUE B KPUTUUECKUX U aBAPUITHBIX
peKUMax, KOTOPOE HEBO3MOXKHO PEAIM30BaTh HU MIPU HATYPHBIX UCIIBITAHUAX
UCCIIEAYEeMOro 00bEKTa UM CUCTEMBI, HA MPU €T0 SKCIUTyaTalluH. YCIICIIHOE PEeIIeHUe
WH)KEHEPHBIX 3aJ71ad MeToAaMH1 KaK (DU3UYECKOro, TaK 1 MaTEMaTHISCKOTO MOICIIMPOBAHMS
3aBUCHUT OT TOYHOCTH M COCTOSITETbHOCTH U3y4ae€MbIX MOJIEJIEN, OT UX KaYECTBA U
CIIOCOOHOCTH MIPENICTABIATH HOBYIO MH(GOpMaIHIO. B CBS3M CO Cka3aHHBIM, U3yUEHUE
TUCIUTUINHBL "Maremarndeckue Moaen (PyHKIIMOHUPOBAHUS PAKETHO-KOCMUYECKHIX
CHCTEM U KOMILUIEKCOB' MMEET BAXKHOE MPAKTUYECKOE 3HAYECHHUE.



2. Komnerenuuu ody4awumerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI

JTUCIHUILINHBI

[TmaHupyeMble pe3ysIbTaThl OCBOCHUS
OII BO (xomnieTeH1un)

[Tnanupyemble pe3yabTaThl
o0yuenust o gucuuruinHe (3Y Her)

[1K-7 ciocoOHOCTHIO PYKOBOIUTH U IPUHUMATh
y4acTHe B Hay4HO-UCCIIEI0BATEIbCKUX paboTax

3HATh: OCHOBHBIC TUIIEI MATEMAaTHICCKUX Mojaeiaen
IMPOLICCCOB U AJITOPUTMBI UX p€ain3alnuu,

'YMETh: UCTIOIb30BaTh B MPOEKTHON U
KOHCTPYKTOPCKOM paboTe: OCHOBHBIE THITBI
MaTeMaTU4YEeCKUX MOJIEJIeH MPOLIECCOB U alNTrOPUTMbI
UX peann3aliiv; OCHOBHBIEC THUIIbI MaTEMaTHUECKUX
MOJIEJIeN CUCTEM M aJTOPUTMBI UX peaan3aluy;

Bianers:MeToanKaMu pa3padOTKH U UCTIOIb30BaHUS
MaTEeMaTHYEeCKUX MOJIEICH CUCTEM M TPOIECCOB IS
peleHus 3a/1a4 aHaJIn3a, CHHTEe3a, ONTUMHU3AINH U
MPOCKTUPOBAHKS OOBEKTOB PAKETHOM TEXHUKH

[IK-11 cnocobHOCThIO 0OpabaThIBaTh U
aHAJIM3UPOBATh PE3YIBTAThl HAY4YHO-
UCCIIEI0BATENbCKON Pa0OThI, HAXOANUTh IIEMEHTBI
HOBM3HBI B pa3paloTKe, MPEACTaBIATh MaTepHAIIbI
JUtst 0OpMIICHHSI TAaTEHTOB Ha MOJIE3HbIE MOJIEIH,
TOTOBUTH K ITyOJIMKAI[MH HAyYHBIE CTaThU U
0QOpMIIATH TEXHUYECKHUE OTUETHI

3HATH:METOBI aHAIN3a, CHHTE3a U ONTHMH3AIIHN
paKeTHBIX CHUCTEM, HpI/IMeHSIeMBIX HpI/I nux
HMCCJICTOBAHUHU C IIOMOIIILI0 MaTeMaTHIECKHX
MoeIeH

'YMETb:yMETh UCIIOJIb30BaTh B IPOEKTHON U
KOHCTPYKTOPCKOW pabOTe METO/bI aHaJIN3a, CUHTE3a
U ONTHMHU3ALUU aBUALTUOHHBIX CUCTEM,
MPUMEHSEMBIX [IPU UX HCCIIE0BAaHUU C TOMOUIBIO
MaTeMaTHYECKUX MOJIEIeH

Brnagets:MeToqUKaMU paBpa60TKI/I M UCIIOJIb30BaHHA
MATEMATUYCCKHUX MO]:[GJ'IGI\/'I CHUCTEM U IIPOLCCCOB IJIA
PCIICHUS 3a/1a4 aHalIn3a, CHHTE34a, OIITUMU3alluu U

MPOCKTUPOBAHUS OOBEKTOB PAKETHOM TEXHUKU

3. Mecro aucuuninHbl B ctpykrype OII BO

[Iepeuenpb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

b5.1.05.02 MaTeMaTudeCcKHii aHaIIu3,
b.1.07 UadopmaTrka 1 mporpaMMHUpOBaHHE

b.1.43 IInanupoBaHue SKCIIEPUMEHTA U METOBI
00pabOoTKH pe3yabTaToB,
b.1.49 Cuctemsl ynpaBieHUs pakeT

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINAH:

JlucuuIinHa

TpeboBanus

b.1.07 UudopmaTrka 1 mporpaMMUpPOBaHHE

3HATBH:3HATH OCHOBBI COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHIA
'YMETh:UCII0Jb30BaTh CETEBBIE CEPBUCHI IS
[I0JIy4€HHS HOBBIX 3HaHWW Biasers:HaBbIKaMu
paloThI C cCCTEMaMM ITOUCKA B III00AIBbHBIX CETAX

b.1.05.02 MaremMaThnuecKkuii aHaIu3

3HaTh: OCHOBHEIC (bI/I3I/I‘{eCKI/IC SABJICHUSA U OCHOBHBIC
3aKOHBI (bI/ISI/IKI/I; T'paHULbI UX IPUMCHUMOCTH,
IIPUMCHCHHEC 3aKOHOB B BaKHEHIITHX MMPAKTUYCCKHUX
[MPUIIOKCHUAX; OCHOBHBIC (1)I/I3I/I‘IGCKI/IC BCJIIMYHUHBI U

(1)I/ISI/ILICCKI/IC KOHCTAHTHEI, UX OIIPCACICHUEC, CMBICJI,




CHOCOGBI " CAMHUIBI X U3MECPCHUS, HA3HAYCHUC U
MPUHLIUIIBI IEHCTBUS BAXKHEUITUX (PU3MUECKUX
HpI/I60p0B. HUCIIOJIB30BaTh METOAbI aACKBAaTHOT'O
(bu3nYeCcKOoro 1 MaTeMaTHYECKOTO MO/IETUPOBAHUS,
a TaKKe MPUMEHSATh METO/IbI (PU3UKO-
MaTeMaTHYEeCKOTr0 aHaJIn3a K PEIICHUI0 KOHKPETHBIX
CCTCCTBCHHOHAYYHBIX U TCXHUYCCKUX HpO6JICM;
'YMeTh: UCTI0IB30BaTh Oa30BbIE OJIOKESHHUS
MAaTCMATUKHU JJI1 pCUICHU A HpO(l)GCCI/IOHaJIBHBIX
3aaa4; BrnageTs: HaBbIKaM¥ IPaBUIIbHOM
DKCILTyaTaleil OCHOBHBIX IPUOOPOB U
000py/IOBaHUS COBPEMEHHON TEXHHYECKOU
naboparopuu; MpaBUIaMu 00padOTKH U
WHTEPIIPETAllMK PE3YIHTaTOB HIKCIIEPUMEHTA

4. O0bém 1 BUABI yUeOHOI padoOTHI

OO6mmas Tpya10eMKOCTb TUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 .

Pacnpenenenne o cemectpam

N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
9
OO6mmas Tpy10EMKOCTh TUCITUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexumu (JI) 8 8
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 40 40
JlaGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 60 60
[TonroroBka Kk KOHTPOJILHBIM paboTam 40 40
[TonroToBka K sK3aMeHY 20 20
By TOroBOro KOHTpOJIs (3a4et, Aud.3aueT, SK3aMeH) - 9K3aMEH

5. CoaeprkaHue TUCHMIIIMHBI

O0beM ayTUTOPHBIX 3aHATUHN 1O BUIaM B

pajigena HanmenoBanue pa3aeiioB TUCHUIIIMHBI qacax

Bcero JI 113 JIP

1 |Posmp MaTeMaTH4ECKOrO MOAECIUPOBAHUS B TEXHUKE 2 1 1 0

Maremarnueckasi MOJIEIb 5 1 4 0

3 MatemaTuuecKue MOJIeNIM MPOCTEHIINX TUITOBBIX 5 1 4 0
HIIEMEHTOB

4 MatemaTH4eCKUe MOJIENIA CUCTEM U3 TUITOBBIX 5 1 4 0
DIIEMEHTOB

5 |HenuHeiiHble MaTeMaTHYECKHE MOJIEIN MAaKpPOYpPOBHS 11 2 9 0

6  |Maremarnueckue MOJIeIM MUKPOYPOBHSI 11 1 10 0

7 |AnropuTMHU3aIMsa MaTEMaTHYECKUX MOZENIEH 9 1 8 0

5.1. Jlekuun




No No
JeKIuu{pasaenal

HanmenoBanwne nim KpaTKO€ COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
JacoB

MaTemMaTH4eCKOe MOJICIUPOBAHUC U TEXHUYECKHUI mnmporpecc. OcHOBHBIE 3TaIlb
MAaTCMAaTUYCCKOIr0 MOACIINPOBAHM. MaremaTndeckue MOICIUPOBAHHUE B TCXHUKE U
B I[IPOCKTUPOBAHNU JICTATCIILHLIX allllapTOB.

[TonsiTue, cTpykTypa, CBOMCTBA MareMaTHueckoil Moznenu. CTpyKTypHbIE U
¢dyHKIMOHANbHBIE MoAenu. TeopeTuueckue u SMIUPUYECKHE MOJIEIH.
OcobeHHoCTH (PYHKIMOHATIBHON Mosienu. Mepapxus MaTeMaTudecKux Mojesei n
(dbopMBbI X NpeacTaBiIeHUs. BBeaeHne B TEOpUIO pa3MEpHOCTEN.

DNEeKTpUYECKUE ABYXIOMOCHUKU. [IpocTeiiiine 371eMeHThl MEXaHUYECKUX CUCTEM.
HekoTopbie 371€MEHTHI TETIOBBIX CUCTEM.

JlyanbHbIe AlIeKTpUUYECKUe 1enu. JIBOHCTBEHHOCTD 3JIEKTPOMEXAHUUECKOM
aHajornu.MaremaTudeckas MOZEIIb JTUHEHHOTO ocumnsaTopa.lIpumepsr
MaTEeMaTHYECKUX MOJIETIEH TEIUIOBBIX U ruApaBiIndeckux cucrem.@opmanuzanys
[MOCTPOCHUS MaTEMATUYECKON MOJIEIIH CIIOKHOM CUCTEMBI.

[IpuurHBI BO3HUKHOBEHHUS HEMMHENHOCTU. CTaTHYECKUE U CTallMOHAPHBIE
Monenu.Hekotopsie HecTarmonapueie moaend. [Ipocreiime TnHaAMUYeCcKIe
Monenu.IlonoxxeHnne paBHOBECUS] KOHCEPBATUBHOU cucTeMbl. Da30BbIi HOPTPET
KOHCEPBATHBHOM CHCTeMbl. MaTeMaTHYeCKHE MOCIIH TUCCUTIATUBHBIX CHCTEM.
ABTOKOJIEOATEILHBIE CUCTEMEIL.

MaTremMaTH4eCcKHue MOZACIIN MUKPOYPOBHS JJICKTPUICCKUX
I[BYXHOJ'IIOCHI/IKOB.OI[HOMCpHBIG MaAaTEMATHYCCKHUEC MOJCIIN CTaHPIOHapHOfI
TGHHOHpOBOI[HOCTI/I.MaTeMaTI/I‘-IeCKI/IC MOZCJIN IMPOUCCCOB HeCTaHHOHapHOﬁ
TeHHOHpOBOJIHOCTI/I.O)IHOMepHI)Ie MAaTeMaTHYCCKUC MOACIIN TMAPAaBINYCCKUX
CHCTCM.

Cnioco0bI mpeoOpa3zoBaHus MAaTEMAaTUYECKUX MOZeNIel K alTOPUTMHUYECKOMY BUTY.
BrIaicIuTeIbHBIE ONIEPAIMH JTHHEHHOH anreOpsl. AITOPUTMBI BEKTOPHO-
KOHBEHEPHBIX BbIUMCIICHUN. PaciapaienBaHue MaTpUYHBIX BBIYUCIEHUH.
Orniepaiiuu ¢ pa3pekKeHHBIMU MaTPUIIAMHU.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

Ne Ne

3aHATHA|pa3IeNna)

HanmenoBanwne nimm KpaTKOC COACPKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

1 1

[IpencraBieHre MaTeMaTHIeCcKoi MojieNu B Ge3pazmepHoit hopme dopme.

HaMI/IHapHOC TEUYCHHE BSI3KOU KHUIKOCTHU B TPY6OHpOBOI[€. AI[GKB&THOCTB
MATEMATUYCCKUX MOI[GJICfI THIIOBBIX 3JICMCHTOB.

YTOUHEHME MATEMAaTUYECKON MOJIENIH JINHEMHOTO ocumiuisatopa. [loctpoenune
MaTEMaTHYECKUX MOJIETIEH MEXAHUYECKUX CUCTEM.

[IpubnxeHHBIE METOIBI aHATTN3a TUHAMUYeCcKuX Mozenei.[Iponomkenne.

[Tpomomxkenue. [TpubamkeHHbIe METOIBI aHATM3A JUHAMUYECKUX CUCTEM

MaremaTndeckas MOZCJIb Mponeccca MHAYKIUOHHOI'0 HarpcBpa

[IpuMeHeHne MoziesIel MUKPOYPOBHS B OIITUMAJIbHOM IPOEKTUPOBAHUN

[Ipsimas 3agada npoexTupoBaHus JIA.

O (R || |[n|H~]| W

OOparHas 3a1aua npoekTupoBanust JIA.

AN RN Ko N Ko W RV, U, T JN SNy (R OS)

[
(=)

OO6parHas 3aga4a IpoeKTUpoBanus JIA

NN

5.3. JIaboparopHbie padoThI

He npenycmorpensl




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

Bun paboth! 1 conmepkanue 3aaHus

Crncok nureparypsl (¢ yKazaHUEM
pa3zesoBs, IIaB, CTPaAHUL)

Koin-Bo yacos

3apyoun B.C. Maremarunueckoe
MozenupoBanne B Texauke/B.C. 3apyoun.-

[lonroroBka K KOHTPOJIBHBIM paboTam M.: Usnarenscrso MITY um, H.0. 40
baymana,2003.-300-494 c.
3apyoun B.C. MaremaTtnueckoe

e —— MonenupoBanue B Texauke/B.C. 3apyOuH.- 20

baymana,2003.-494 c.

M.: U3garenscteo MI'TY um. H.D.

6. UnHOBaMOHHBIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMbIe B y4eOHOM

npoiiecce
HNunoBannoHHbIe (OPMBI Bun paGotsr Komn-Bo ayn.
y Kparkoe onncanue
y4eOHBIX 3aHATUI (JI, I13, JIP) 4acoB
MeTo/ paboThl B MaJIbIX [IpakTHUeCcKue 3aHATUS  [IOCTPOCHHE MAaTEMATUYECKUX 4
rpynmnax 1 CEMUHapbI MOJIeJIeH CIOKHBIX CUCTEM

CoOcTBeHHBIE HHHOBAaIlMOHHBIC CIoCco0bI U ME€TO0/Abl, HCITOJIB3YEMbBIC B

Oﬁpa3OBaTeHLHOM nmpomecce

WuHOBarioHHbIE POPMBI 00yUCHHS

Kpatkoe onucanne 1 npumMepsl UCIOIb30BAHUS B TEMaX U pas3zienax

Meton paboThI B MaJIbIX IpyIIax

IMOCTPOCHUC MAaTCMATUYICCKUX MOIIGJIGI)'I CJIO)KHBIX CUCTEM

Hcnonp3oBanue PE3YJIbTaTOB HAYYHBIX HCCHeﬂOBaHHﬁ, IMPOBOAUMEBIX YHUBCPCHUTCTOM, B

paMKax HaHHOﬁ JUCHHUIIIIMHBI: HCT

7. ®ona oueHouHbIX cpeacts (POC) st npoBeAeHHs TEKYLIEro KOHTPOJIS
yCIIeBAEMOCTH, POMEKYTOYHOM ATTECTALMHM 10 HTOraM OCBOCHUS AMCUHUILIMHBI

7.1. IllaciopTt oHIa OLIEHOYHBIX CPEACTB

HaumenoBanue Buna xonTposs NeNo
paszaeios KonTponupyemas komnetrenius 3Y Hol (BKITIOUAST o
JTUCUUTUTUHBI TEKYIIIHIA) SaamHH
ITK-11 cmoco6HOCTBIO 00pabaThIBaTh U
aHAJM3UPOBATH PE3YyIbTAThl HAYYHO-
UCCJIEJIOBATENBCKON pabOThl, HAXOUTH 3JIEMEHTHI
Bce pasnensl HOBHU3HBI B pa3pabOTKe, MPEACTaBIATh MaTepUalIbl DK3aMeH 1-27
i oOpMIICHHS NTATEHTOB Ha MOJIE3HbIE MOJIEIH,
TOTOBUTH K MTyOJIMKAIIMK HAYYHBIE CTAThU U
0QOpMIIATH TEXHUYECKHUE OTUETHI
Bee paszies! [TK-7 criocoOHOCTBIO PYKOBOIUTD U IPUHUMATh SK3aMeH 1-07
ydacTue B HaAyYHO-UCCIIEIOBATEILCKUX paboTax
Ponp
MAaTeMaTu4eCKoro [IK-7 cnocobHOCTRIO pYKOBOAUTDH U IpUHUMATh | KoHTposbHas Cwm.
MOJIETTUPOBAHUS B ydacTue B Hay4YHO-UCCIIeI0OBAaTEIbCKUX paboTax pabota 1 MPUIOKEHHE
TEXHUKE




MaremaTn4deckas
MOJCJIb

[TK-11 cnocobHOCTBIO 00pabaThIBaTh U
aHAJIM3UPOBATh PE3yNIbTAaThl HAYYHO-

TOTOBUTH K MTyONMKAIIMK HAyYHBIE CTaTbU U
0oOpPMIIATH TEXHUYECKHUE OTYETHI

UCCJIEJIOBATENHCKON pabOThI, HAXOUTH SJIEMEHTHI
HOBH3HBI B pa3paboTKe, MPeICTaBIsATh MaTepHUaIIbI
it 0OPMIICHHS TIATCHTOB Ha MOJIC3HBIE MOJIEIH,

KontponbsHas
pabora 2

Cwm.

PUIIOKEHHE

Marematuueckue
MOJIEJIN CUCTEM U3
TUIIOBBIX DJIEMEHTOB

[TK-7 crmocoOHOCTBIO PYKOBOIUTD U IPUHUMATh
ydacTue B Hay4HO-HMCCIIEI0BAaTENbCKUX paboTax

KonTponbHas
pabota 3

Cwm.
MPUIIOKCHHE

MareMaTnueckue
MOJEIX MUKPOYPOBHS

I1K-11 cnocobHOCTBIO 0OpabaThIBaTh U
aHAJIM3UPOBATh PE3yJbTaThl HAYYHO-

TOTOBUTH K Hy6J'II/IKaHI/II/I HAay4YHBIC CTaTbU U
O(I)OpMJ'ISITL TCXHUYCCKHUEC OTUYCTHI

UCCIIEI0BATENbCKONW PabOThI, HAXOIUTH JIEMEHTHI
HOBH3HBI B pa3paboTKe, MPeICTaBIsATh MaTepHUaIbl
11 opOpMIIEHHUS TATEHTOB Ha MOJIE3HbIE MOJIENH,

KonTponbHas
pabota 4

CwMm.
MPUIIOKCHHE

7.2. Buabl KOHTPOJIs1, IPOLEXYPhI NPOBeAeHNs, KPUTEPUH OlleHMBAHUSA

Bun xonTposs

[Ipouenyps! npoBeAeHHS U OLICHUBAHUS

Kputepuu onenvnBanus

DK3aMeH MPOBOAUTCS B YCTHOU dopMme 1o
9K3aMEHAIMOHHBIM OujieTaM. DK3aMEHAIIMOHHBIN OWIIEeT
BKJIIOYAET B ce0s1 2 BOMPOCA, MO3BOJISIFOIINX OLIEHUTh
c(hopMHUPOBAHHOCTH KOMTIETCHIIMIA. Ha OTBETHI OTBOAUTCS
0,5 gaca. I[Ipu oneHMBaHUU PE3YABTATOB MEPOIPHUITHS
HCIIONIb3yeTCsl OaNIbHO-PEUTHUHTOBAsI CUCTEMA

OmmuHo: Benmnuuna peiThHra
oOyuarorierocs 3a
mepornpusitae 85...100 %

Xopomo: Bennunza peiiThHra
oOyuarorierocs 3a
Meporpustae 75...84 %

DK3aMeH . 'YIOBIETBOPUTEIIBHO:
OLIEHUBAHHUS PE3yJIbTaTOB YUEOHOU JEsITEeIbHOCTH .
BennunHa peituHra
oOydaromuxcs (yTBEpK/IeHa MIPUKA30M PEKTOpa OT
. oOyuarorierocs 3a
24.05.2019 1. Ne 179) IIpaBunbHBIN OTBET HA BOIIPOC o
. Mepornpuste 60...74 %
coorBeTcTBYeT 10 Oayiam. HenpaBuinbHbINA OTBET Ha
HeynoBneTBOpUTENBHO:
BoIpoc cooTBeTcTBYeT 0 OamioB. MakcuManabHOE o
BennunHa peituHra
KOJIM4ecTBO 0anoB — 20.
oOyuarolerocs 3a
meponpusite 0...59 %
Konrtponwhas padora conepxxut 10 Bornpocos. [Tpu
OLIEHUBaHMUHU PE3yJIbTaTOB MEPONPHATHS UCTIONIB3YETCs |[3a4TE€HO: PEUTHHT
0ayTbHO-PEUTHHTOBAsI CUCTEMA OLICHUBAHUS PE3yJIBTATOB [00yYaromerocs 3a
y4eOHOI JiesTeNbHOCTH O0ydarouxcs (YyTBEpKAeHa  [MEponpusiTHe OObLIe WK
KonTtponpHas . o
aGora | |PPHKAsOM peKTopa ot 24.05.2019 1. Ne 179). [IpaBumnbHsIii [paBHO 60 %.
P OTBET Ha BoIpoc cooTBeTcTBYeT 1 Oamny. HenpaBunbHslil [He 3auteHo: pedTHHT
OTBET Ha BoIpoc oleHuBaeTcs B 0 6aysos. oOyyaromierocs 3a
MaxkcumanbHoe konudecTBo 0amos — 10. BecoBoit  [Mepomnpusitue menee 60 %
K03 PUIHEHT MeporpusThs — 1.
KontponpHnas padora conepxxut 10 Bornpocos. [Tpu
OLIEHUBaHUHU PE3yJIbTaTOB MEPONPHATHS UCIIONIB3YETCA |[3a4TE€HO: PEUTHHT
0ayIbHO-PEUTHHTOBAsI CUCTEMA OLICHUBAHUS PE3YJIBTATOB [00yYaromerocs 3a
y4eOHO JIesTeNbHOCTH O0ydaronuxcs (YTBEpKAeHa  [MEpOnpusiTHe OOblIe WK
KontponsHas o o
paGora 2 npuka3oM pektopa ot 24.05.2019 . Ne 179). IIpaBunsHslii [paBHo 60 %.

OTBET Ha BOMPOC COOTBETCTBYET 1 Oamury. HenmpaBuibHBIM
OTBET Ha BoIpoc oleHuBaeTcs B 0 6aysos.
MaxkcumainbHoe KoandecTBo 0amioB — 10. BecoBoit
ko3¢ durment meponpusitus — 1.

He 3auteno: peiiTunr
oOyuJaromierocs 3a
Meponpustie meHee 60 %

KontponbHas

KonTposbhas pabota cogepxut 10 Bonpocos. [Tpu

3auTeHO: pEUTHHT




pabota 3

OLICHMBAHUU PE3YJIBTATOB MEPOIPUSITHS UCIIONIB3YETCS
OaJITbHO-PEUTUHIOBasI CUCTEMA OILICHUBAHUSI PE3YIbTAaTOB
y4eOHOI e TeNnbHOCTH 00yUatonmxcs (YTBepKaeHa
npukazoM pekropa ot 24.05.2019 r. Ne 179). [IpaBunbHbIH
OTBET Ha BOIIPOC COOTBETCTBYET 1 Oammy. HenpaBuinbHbII
OTBET Ha BoIpoc oreHuBaeTcs B 0 6ayioB.
MaxkcumanbHoe konuuecTBo 6aisioB — 10. BecoBoii
k03 HUIHEHT MeporpusTUs — 1.

oOyuarorierocs 3a
MEPOTIPUSTHE OOJBIIE WITH
paBHO 60 %.

He 3auteno: peiiTuHr
oOyuarorierocs 3a
Meponpustre meHee 60 %

KonTponbHas
pabora 4

KonTponwsnas pabota comepxut 10 Bompocos. [1pu
OIICHUBAHUU PE3YJIBTATOB MEPONPUITHS UCIIONB3YETCA
0aJNTbHO-PEUTHHTOBAsI CUCTEMA OTICHUBAHUS PE3YIbTaTOB
y4eOHOM NesTebHOCTH 00yJaromuxcst (yTBepkKaeHa
npukazoM pexropa ot 24.05.2019 . Ne 179). [IpaBunbHbI#
OTBET Ha BOIPOC cOOTBETCTBYeT | Gamny. HempaBuibHbIi
OTBET Ha BOTMPOC oreHuBaeTcs B 0 6aoB.
MaxkcumanbHoe koinuecTBo 6amios — 10. BecoBoit
K03 PUIHEHT MeporpusTHs — 1.

3a4TeHO: PEUTHHT
oOyuJarormierocs 3a
MEpPONpUSATHE OONIbIIE WIH
paBHO 60 %.

He 3auTeHo: peiTunr
oOyuJarorierocs 3a
MepornpusTiue MeHee 60 %

7.3. TunoBble KOHTPOJIbHBIE 32JaAHUSA

Bun xonTposs

TumoBele KOHTPOJIbHBIC 3aIaHUA

DOK3aMeH

MPUMEHEHUS
MATCMATHYCCKOTI'O MOI[CHI/IpOBaHI/IH B TCXHI/IKe?
JK3aMEH

o0beKTa?

5. UTo mOHMMAIOT MO UEpapXHeil MaTEMAaTUYECKOM
OIHOMK U TOMY

K€ TEXHHYECKOMY OOBEKTY?

TCXHHYCCKOT'O

7. CTpyKTypa MareMaTu4eCKOM MOJIEIIH.
8. CBoiicTBa MaTeMaTUYECKUX MOJIEIEH.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

JvanekTprudeckue ABYXIOTIOCHUKH.

Mopnenu 31€MEHTOB THAPABIMYECKUX CUCTEM.
JyanbHbIe SIIEKTPUUYECKHUE LICTIH.

JInHeHpIe MaTeMaTHUEeCKIUE MOJICITH.

Crarndeckue u CTAallMOHAPHBIC MOJICJIN.

®a30BbIi NOPTPET KOHCEBATUBHON CUCTEMBI.
ITonstue 06 aBTOKOJI€0aTeIbHBIX CUCTEMAX.

1. Kakue (axTopsl onpenenuin paciiupeHue B MocieHee BpeMs obnacten

2. UTo MOHMMAIOT I0J1 aHAJIOTOBBIM MOJIETUPOBAHUEM?

3. [lepeunicnuTe coepkaHre OCHOBHBIX 3TANOB ""TEXHOJOTMYECKOTrO KA
MaTeMaTHIECKOTO MOACITUPOBAHHUS TEXHUIECKOTO OOBEKTA HITU CUTEMBI.

4. Kakrie 0COOEHHOCTH TIOCTPOCHHUS COIEPIKATEITHHOM MOIENTA TEXHUYECKOTO

MOACIH 110 OTHOIICHUIO K

6. Kakyto poib urpaet ynpouieHHbli BApUaHT MaTeMaTHUYE€CKOW MO/IeNN

00BeKTa pu MpOBCACHNUU BBIYUCIUTCIILHOTO 3KCHepI/IMeHTa?

9. CTpykTypHBIE U (YHKIIMOHATBHBIE MATEMAaTHIECKHE OOBEKTHI.

10. TeopeTndeckue U SIMIUPUIECKUE MATEMATUYECKHE MOJCIIH.
Oco0eHHOCTH (PYHKITHOHAIBHBIX MAaTEMAaTUYECKUX MOJICIICH.
Hepapxus maremaTnuecKkux Mojiesiel U (OpMBbI UX MPEICTABICHHSL.

Henuneitnple MaTeMaTUYe€CKUE MOJIETT MAKPO YPOBHSI.

[Ipocreiimme ATMHAMUYECKHE MAaTEMAaTUYECKUE MOJIETH.
[TonoxeHue paBHOBECUS KOHCEPBATUBHON CUCTEMBI.

Moznenu MUKpOYpOBHS 3J1€KTPUUYECKHUX JBYXITOJFOCHUKOB.
OpnHOMEpHBIE MOJIENH CTAIIMOHAPHOM TETIONPOBOAHOCTH.
MaremaTnyeckre MOJIeNIM MPOLIECCOB HECTAMOHAPHON TEIJIONPOBOIHOCTH.




26. OTHOMEpHBIE MOJIENIH TMIPABINUYECKUX CUCTEM.
277. MaremaTudeckasi MOZI€JIb IIPOIeCca MHAYKIIMOHHOTO HarpeBa.

Konrtponbshas padora
1 KonTtponbhbie paboTel NeNel-4.pdf

KonTponbHas pabora
2 KonrponbHbie padboTsl NeNel-4.pdf

KonrtponbsHas pabora
3 Kontponbabie padoThl NeNel-4.pdf

KontponsHas pabota
4 KonTponbubie pabotsl NeNel-4.pdf

8. YueOHo-MeTOnMYecKoe M HH(POPMaIUOHHOE O0ecTieYeHne TUCIUIINHBI

IleuaTHasi yueOHO-MeTOAMYECKASI JOKYMEHTAMS
@) OCHOBHASL TUMepPamypa:
1. Tumoxwmn, A. H. MoaenupoBaHue CUCTEM YIIPaBICHUS C IPUMCHCHUEM
MatLab [Tekct] : yueOHoe nocobue / A. H. Tumoxun, FO. JI. PymsiHieB ; mox pex.
A. H. Tumoxuna. - M. : Uadpa-M, 2017. - 256 c. - (BBICILIEE OBPA3OBAHUE :
BAKAJIABPUAT). - ISBN 978-5-16010185-9

0) OononHUMeENbHASL IUMePamypa:
1. 3apy6un, B. C. Maremarndeckoe MOIETUPOBAHKE B TEXHUKE ;| YICOHUK
s By3oB / B. C. 3apyOumn. - M. : U3n-8o MI'TY um. H. O. baymana, 2010. - 495 c.
.- (MATEMATHUKA B TEXHUYECKOM YHUBEPCUTETE ; BBIII. 21,

3aKITOYUTEIbHbIN).
8) omeyecmeenHbvle U 3apydedicHble HCYPHAbL N0 OUCYUNIUHE, UMerouuecs 8 bubiuomexe:

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. Aunues, T.U. MoaenupoBanue: 3aja4u, 3a1aHus, TECThI [ DIEKTPOHHBIN
pecype] : yue6noe nocobue / T.1. Anues, MypasbeBa-JI.A. Butkosckas, B.B.
Cocuun. — DnekrpoH. nan. — Cn6. : HUY UTMO (Cankt-IletepOyprekuit
HAITMOHAIBHBINA UCCIIEOBATENbCKUN YHUBEPCUTET HHPOPMAITMOHHBIX TEXHOJIOTHH,
MeXaHUKH U onTtuku), 2011. — 4 ¢. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll 1d=40710

2. 3apy6un, B.C. Marematnueckoe MOIEIMPOBAHUE B TEXHUKE: YUEOHHUK
st By30B /B. C. 3apyOun. - M. :M3a-80o MI'TY um. H. D. baymana, 2010. - 495 c. .
- MATEMATHUKA B TEXHUYECKOM YHUBEPCUTETE ; BHIIIL. 21,
3aKIT0YnTEIbHBIN).

U3 HUX: Y4ebHO-Memoouyeckoe obecneyenue camocmosmeibHol pabomol
cmyoenma.

3. Aunuesn, T.U. MoaenupoBaHue: 3aja4u, 3a/1aHUs, TECThI [ DJIEKTPOHHBIN
pecypc] : yue6Hnoe mocooue / T.W. AnueB, MypaBbeBa-JI.A. ButkoBckas, B.B.
Cocuun. — DnektpoH. nan. — Cn6. : HUY UTMO (Cankt-IletepOyprekuit
HAIMOHATBHBINA UCCIIEIOBATEIbCKUN YHUBEPCUTET HHPOPMAITMOHHBIX TEXHOJIOTHH,

MeXaHUKH U onTtuku), 2011. — 4 ¢. — Pexkum pocrtymna:
http://e.lanbook.com/books/element.php?pll 1d=40710



4.

3apyoun, B.C. Maremarnueckoe MOACIUPOBAHUE B TEXHUKE: YUCOHUK
st By30B /B. C. 3apyoun. - M. :M3a-Bo MI'TY um. H. 3. baymana, 2010. - 495 c. .

- MATEMATHUKA B TEXHUYECKOM YHUBEPCUTETE ; BBIII. 21,
3aKJIIOUUTEIbHBIN).

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

HoctynHocTh

Haumenosanue|(ceth MHTEpHET /
Bu ecypca B | JIOKAJIbHAS CETh;
Ne A HanmenoBanwue pa3paboTku pecyp . 2
JTUTEPaTyphbl AJNIEKTPOHHOMN |aBTOPU30BAHHBIN
dbopme / cCBOOOIHBIN H0O-
cTym)
['opnay, b.A. TenzopHas anreOpa U TEH30pHBIN aHANTU3 [DNEKTPOHHO-
DJeKTpOHHBIN pecypc] : yuedHoe mocodue. — oubnuoreyHas
OcHoBHas ] P pecype] -y Wurepuer /
1 OnextpoH. nan. — CII6. : Jlanp, 2015. — 157 ¢. — cucTema .
nmuTepaTypa ABTOpPU30BaHHBIN
Pexxum goctyna: n3aTeIbLCTBA
http://e.lanbook.com/books/element.php?pll 1d=56160 |Jlanb
Anues, T.1. MonenupoBaHue: 3a/1auu, 3a1aHHsI, TECTBI
DneKTpoHHBIN pecypc] : yuebHoe nocodue / T.U.
[ P pecype] -y DNEeKTPOHHO-
AnueB, MypasbeBa-JI.A. Burkosckas, B.B. CocHun. — P .
b OcHoBHas OnektpoH. nan. — Cno6. : HUY UTMO (Cankrt- cHCTeMA WNurtepuer /
reparypa [TeTepOyprckuii HalMOHAIBHBIN UCCIIE0BATEIbCKUI ATeICTRA ABTOpPU30BaHHBIN
YHUBEPCUTET WH(OPMAIIMOHHBIX TEXHOJIOTHH, A
Jlanb
MeXaHUKH U onTukh), 2011. — 4 ¢. — Pexum poctyna:
http://e.lanbook.com/books/element.php?pll 1d=40710
AnueB, T.1. OCHOBBI IPOEKTUPOBAHUS CUCTEM
DJeKTPOHHBIN pecypc] : yuebHoe mocodue. —
) P pecype] : y DIEKTPOHHO-
OnextpoH. nan. — Cno6. : HUY UTMO (Cankr-
. . . |oubnmoreunas
3 OcHoBHas [leTepOyprckuii HAMOHANBHBIN UCCIIEOBATEIBCKUIN cHCTeMaA WuTepuer /
TUTEpATypa VHUBEPCUTET HHPOPMAIIMOHHBIX TEXHOJIOTHH, ABTOPHU30BaHHBII
M3/1aTeNbCTBA
MEXaHUKH U onTHKH), 2015. — 120 ¢. — Pexum
Jlanb
nocTyna:
http://e.lanbook.com/books/element.php?pll _1d=70969
Tapacuk, B.II. Marematudyeckoe MOJEIUPOBaHUE DIEKTPOHHO-
TEXHUYECKHUX CUCTEM [ DIEKTPOHHBIN pecypc] : OoubnuoTeyHas
OcHoBHas [ p pecypc] WuTepuer /
4 y4eOHHMK. — DJEKTPOH. 1aH. — MuHck : HoBoe cucrema N
nireparypa ] ABTOPH30BaHHBIIT
3HaHue, 2013. — 584 c. — Pexum nocryna: N3aTeNbCTBA
http://e.lanbook.com/books/element.php?pll 1d=4324 |/lanb
Huxonbsckuii, B.B. Pacuér 6ammuctuaeckux u
MaCCOBBIX XapaKTEPUCTUK TPAHCIOPTHBIX
KOCMUYECKHUX aIllapaToB: MPAKTHYECKOE MOCOOUE M | DIEKTPOHHO-
BY30B [ DIIEKTPOHHBINA pecypc] : . — DNEeKTPOH. JaH. — |[0UOIroTeuHas
OcHoBHas WuTepuer /
5 CIIO6. : BI'TY "Boeamex" um. J[.®. YctuaOBa cucTeMa p .
nuTeparypa N N . ABTOPU30BaHHBII
(banTuiickuii rocynapcTBEHHbIN TEXHUUECKUI M3/1aTeNbCTBA
yHuBepcuteT «Boenmex» umenu J[.®. YctuHosa), Jlanb
2014. — 23 c. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll 1d=63694
CyxoB, A.B. TBepable pakeTHble TOILIMBA: Yueo.
DNEeKTPOHHO-
nocobue 1o Kypey «TomnuBa u pabodre mporecchl
9 OoubnuoTeyHas
JlonoTHUTENbHASPAKETHBIX JIBUTATENICH HA TBEPJIOM TOTUIMBEY. WNurtepuer /
6 . cucTemMa .
ureparypa [OnexTpoHHBIi pecypc] : yueb. nocodue / A.B. Cyxos, ABTOpPU30BaHHBIN
M3aTeNbCTBA
M.B. Tioraes, M.M. ®denieHOK. — DJIEKTPOH. 1aH. — Tams

M. : MI'TY um. H.O. baymana, 2006. — 28 ¢. —




| | |Pe>1<HM nocryna: http://e.lanbook.com/book/58420 |

9. UndopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble NMPH OCYILECTBICHNH
0o0pa3oBaTe/ILHOIO NpoLecca

IlepeueHp UCTIONIB3YEMOTO IPOIPAMMHOIO 00OECTIEYEHHUS:

1. Microsoft-Office(6eccpouno)
2. Math Works-MATLAB (Simulink R2008a, SYMBOLIC MATH)(6eccpouHo)

[Tepedenpb UCTIONB3yEMBbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI

Bun 3anaruit

No

ay/.

OcHoBHOE 000py/I0BaHUE, CTEH/IBI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
MpeayCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIONb3yeMOoe st
paSJ'II/ILIHBIX BHUJIOB 33H$[TI/II71

Jleximu

Komnerorepsl ¢ foctynoM k MHTepHeTYy

IIpakTnueckue
3aHATHS U CEMUHAPHI

KoMmbrorepsl ¢ noctynom k MHTepHeTY




