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Ob6unactu 00pa3oBaHus, B paMKaxX KOTOPBIX peaau3yeTcs MOAY/Ib 00pa3oBaTeIbHON IPOrpaMMBI 10

CYOC YpodV :
Ne | Tlepeuenn oOs1acTeil 00pa3oBaHus, AJIs1 KOTOPbIX YpoBeHb IOATOTOBKH
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3BaHuUe
1 Kypennon KaHOUIaT 3aBeqyronuit UH(POPMAITMOHHBIX
JAmutpuit TEXHUYECKUX Kadenpoi TEXHOJIOTUHI U
BanepreBuu HayK, JOIICHT aBTOMaTHU3AIHU
MIPOCKTUPOBAHUS
2 0O6abkoB Unbs KaHAuaatT Hupekrtop
HukonaeBuu TEXHUYECKUX MHCTUTYTA
HayK, JOLICHT
3 X1e0HUKOB K.X.H. 3aB. xageapoi Wudopmannonssle
Huxkonan CHUCTEMBI U TEXHOJIOTUU
AneKkcaHIpoBUY




1. OBIIASA XAPAKTEPUCTUKA MOAYJIS BBeneHue B HHKEHEPHYIO 1€ATEIbHOCTD

1.1. AHHOTAIUA COAEePKAHUS MOTYJIS

«BBenenne B MH)KEHEPHYIO ACATEIbHOCTDY SBISETCS MPAKTUKO-OPUEHTUPOBAHHBIM 0a30BBIM MOAYJIEM
B 00pa3oBaTeNIbHBIX MTpOrpaMMax OakajaBpHaTa U CIeLUATUTETa HHKEHEPHBIX HAMPaBICHHM MOATOTOBKH
Y COCTOWT W3 OJHOMMEHHOW JuciuIuimHbl.  OCBOEHWE MOy HAMpaBiIeHO Ha GopMHUpOBaHHE OOIIETO
MIPEJICTaBJICHHS 00 OCOOCHHOCTSIX HHXKEHEPHOTO JeNia, 00pa3e WHKEHEpa, €ro POJIH U OTBETCTBEHHOCTH B
COBPEMEHHOM MHUPE, 0 BOZMOXKHOCTSIX MPOo(ecCHOHANBbHOM camopeanu3anun. Jluciuruaa "Beenenne B
HWHXXCHCPHYIO HGHTCHLHOCTB" 3HAKOMUT C ITIOHATHUEM U BUJaMU HH)KCHGpHOﬁ ACATCIIBHOCTH, IIPUHIIUITIAMHA
TEXHUYECKOU ACATCIBHOCTH HMHXXCHEPA B PA3JIMYHBIX OTPACIAX MPOMBINIJICHHOCTH 4YCPC3 IMPOCKIUIO
YCTBIPECX MPOMBINUICHHBIX peBOJIIOLII/If/'I. PaCCManI/IBaIOTCSI HallMOHAJIBHBIC W MCKAYHAPOJAHBIC
TCXHOJIOTUYCCKHUEC HWHUIHUATHUBBI, ITPUHIIUIIBL I_II/I(i)pOBI/ISaL[I/II/I IMPOMBIIIJICHHOCTHU, a TaKXKXC ICPCIAOBLIC
IMPOU3BOJACTBCHHBIC TCXHOJOIMH, WHCTPYMCHTBI YIPABJICHUA IIPOU3BOJACTBOM, OCHOBHBIC IIOHATHA H
WHCTPYMEHTHI, UCIIOJb3yeMble Ui MU(PPOBON TpaHCPopmanuu. B mpakTHueckol 4acTH Ha IpuUMepax
KOHTCKCTHBIX 3aa4 OCBCIIACTCA POJIb €CTCCTBCHHBIX HAYK B PIH)KGH@pHOﬁ ITPAKTHKE. Ocoboe BHUMaHUE
yAENSeTCsl MOCTPOEHUI0 MAaTEeMaTHMUECKUX MOJENEH peaJbHbIX (U3MYECKUX SIBICHUN M HH)KEHEPHbIX
mpoueccoB.  [lpu peanuszanuu JUCHUIUIMHBI MPUMEHSIOTCS KEWC-METOJ, TEXHOJIOTUU MPOOJIEMHOTO
oOyueHus, HHHOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH, TPYNIOBas padoTa, UCCIEe0BaTEeIbCKIE
MeTO/Ibl. TeXHOJIOTUH AIIEKTPOHHOTO 00YUEHHUs MPUMEHSIOTCS KaK B TPAJAULIMOHHON, TaK U B CMEIIaHHOU
MOJIETISIX OCBOECHMSL.

1.2. CTpykTypa H 00beM MOAYJIA

Tabnuna 1
N O0beM aMCUMIIIMH MOAYJIA
[epeyens TMCHUTLUIMH MOIYJISL B MOCJIEA0BATEILHOCTH HX H BCEro MOIYJIfl B 3a4eTHBIX
0CBOECHHS eMHNLAX
1 BBeneHne B MHXXEHEPHYIO JEATEIBHOCTh 3
HUTOT'O no momynto: 3

1.3.I1ocsienoBaTeIbHOCTH OCBOCHUSI MOAYJISA B 00pa30BaTeJIbLHOM IporpamMme

IIpepexBU3UTBI MOAYJI He npenycMoTpeHsl
ITocTpeKBU3UTHI M KOPEKBU3UTHI He npenycmoTpenst
MOyJIsl

1.4. PacnipegesieHne KOMIETEHIMII IO AWMCHMINIMHAM MOAYJs, IUIAHMPYeMble PpPe3yJabTaThl
0o0yueHus1 (MHAUKATOPHI) 10 MOIYJIIO

Tabmuma 2
Ilepeuennb
Konx n nHaumeHnoBanue I[lnannpyemble pe3yabTaThbl 00y4eHUsI
AUCHMILINH
KOMIIeTEHLM U (MHAMKATOPBI)
MOIYJIsl




1 2 3
BBenenue B VK-1 - Cnocoben | YK-1. 3-2. H3znmaraTh NPUHIUINBI CHCTEMHOTO
WH)XEHEPHYIO OCYIIECTBIISATh MOUCK, | UCCIIEIOBAaHUSI OOBEKTOB MHUPAa U  IPOIECCOB
JIeATCIIBHOCTD KPUTUYECKH aHalu3 U | MO3HAHUS, 3aKOHOMEPHOCTEH Pa3BUTHS IPUPOIBI U
CHHTE3 uHdopmaiuy, | oOImEecTBa M €ro poJib B Pa3BUTUU HAYYHOTO,
MPUMEHATh ~ CHCTEMHBIN | TEXHHYECKOTO W IMPaKTUYECKU-OPUEHTHPOBAHHOTO
MOAXOJ JUIA  pEHICHUsS | 3HaHUS

MOCTABJICHHBIX 3aJa4, B
TOM 4YHCJIE€ B LHUPPOBOIi
cpene

VK-1. V-7. OueHuBarh JOCTHKEHUSI COBPEMEHHOU
IUBUIN3ALIH, OCHOBHBIE TEH/ICHIINN
OOIIECTBEHHOTO M HAYYHO-TEXHUYECKOTO Pa3BUTHUS
1 TI00anpHON U(POBHU3AIMH, UCIONB3YST METOIBI
KPUTUYECKOTO aHaJIH3a

VK-1. II-4. Ilpemnmaratb 1OyTH  pELICHUS
MOCTaBIICHHBIX 3aJla4, onupasich Ha (umocopckuit
aHaJIM3 3aKOHOMEPHOCTEH M TEHJCHIIM pa3BUTHUS
OpUpOJIbI, OOIIECTBAa, B TOM YHCIE TI00aibHOU
U pOBU3AIINH, U TIO3HAHUS

VK-1. [J-3. JleMOHCTpHpOBaTb aHAJIUTHYECKHE
YMEHUS u KPUTHUYECKOE MBIIIUICHUE,
110003HATEIBHOCTh

OIIK-1 - Cmocoben
(dbopMyIIpoBaTh U peniaTh
3a/laul, OTHOCSIINECS K
npodecCuoHaNIbHON
NESATCIIEHOCTH, TMPUMCHSIS
(dbyHIaMeHTaNbHBIC 3HAHUS
OCHOBHBIX
3aKOHOMEPHOCTEM
pa3BHUTHS TIPHPOJIBI,
YeloBeKa U 00IIecTBa

OIIK-1. 3-1. IlpuBectu mnpuMepbl OCHOBHBIX
3aKOHOMEPHOCTEH PAa3BUTHUSI PUPOJIbI, YEIOBEKA U
o01ecTBa

OIIK-1. 3-2. O0ocHOBATL 3HAYUMOCTD
HCIIONB30BaHUSA (byHIIaMEHTaTBHBIX
€CTECTBEHHOHAYYHBIX U (UIOCOPCKUX 3HAHUU B
(dhopMynupoBaHUH 51 pelieHun 3a1a4

npo¢eCCUOHANTBHON eATETLHOCTH 3HAHUN

OIIK-2 - Cnocoben
(dhopMaTn30BBIBATH u
pemarhb 3a/1a4u,
OTHOCSIIIUECS K
npodecCuoHATbHON

JACATCIIBHOCTH, I/ICHOHBSYFI
METOAbI MO)IeJ'IHpOBaHI/Iﬂ 158
MaTeMaTHYECKOro aHam3a

OIIK-2. 3-1. IlpuBectn nmpuMepsl UCIOJIb30BAHUS
METOJOB MOJEIUPOBAHUS M MaTeMaTHYECKOIo
aHaJ3a B PEIIEHUM 331a4, OTHOCSIUUXCS K
poeCCUOHATBHOM 1eATEIbHOCTH

1.5. ®opma o0yueHus
OO0yueHue 1Mo AUCIUIUITMHAM MOJTYJISI MOXKET OCYIIECTBIISATHCSA B OYHOU popme.




PABOYAS ITPOI'PAMMA JIMCHUIIJIMHBI
BBenenne B MH/KeHEPHYIO [1eSITeIbHOCTh

Pabouast mporpaMma JUCHUILIMHBI COCTABIIEHA aBTOPaMHU:

Ydyenas creneHb,

IHoapa3nenenue

Ne n/m | ®@amuaus Umsa OtyecTBO JoaxHOCTH
yueHoe 3BaHHe

1 bepecrosa Ceetrnana 1.¢.-M.H., TOIIEHT | 3aB.Kadenpo TEOPETHUECKOU
AJleKcaHIpOBHA 174 MeXaHUKH

2 Pomanosckasa Enena K.(.-M.H., JJOIICHT JIOLIEHT TEOPETUYECKOI
MupoHoBHa MEXaHUKH

3 Casuna Enena HET, HET CT.IIpernojaBa TEOPETHYCCKOM
AnekcaHIpoBHA TEJb MEXaHUKH




1. COAEP)KAHUE U OCOBEHHOCTH PEAJIN3ALINU JUCLUIIJINHBI

1.1. TexHos0rnu peaausanum, MCMOJAb3yeMble IPH U3YYeHUH TUCHHUIIIMHBI MOIYJIs

—  TpaguuuonHas (penpoayKTHUBHAs) TEXHOIOTHS

— C [puUMEHEHHEM »HJIEKTPOHHOIO OOY4YEeHHS Ha OCHOBE JJIEKTPOHHBIX YUYEOHBIX KYypCOB,
pasmenieHHbIX Ha LMS-mmmardopmax YpdY

— PasHoypoBHeBoe (auddepeHnnpoBaHHOe) 00yueHNe

o ba3oBblil ypoBeHb

*Basosuiii | yposenv — coxpansem 102UKy camoil HAyKu U No380Jaem NOAyUUmMb YNPOujeHHoe, HO 6epHOoe U NOTHOe
npedcmasgienue o npeomeme OUCYUNTUNBL, Mpedyem 3HAHUE CUCHeMbl NOHAMUL, YMeHue peuams npodaeMHuble cumyayuu.
Oceoenue 0anH020 YposHa pe3yIbmamos 00yueHus 00aHCHO obecheyums opmuposanue 3aniaHupO8anHbIX KOMnemeHyul u
n03680UM 00YHAIOWEMYC HA MUHUMATILHOM YPOBHE CAMOCHOAMENbHOCIU U OMEEMCMEEHHOCIU BLINONHAMb 3A0AHUSL;
IHpoosunymuiii Il yposens — yenyonsem u obozcaujaem 6a3osbiil yposeHs KAK N0 COOEPIHCAHUI, MAK U NO 21yOuHe npopadomxu
mMamepuana OUCYUNIUHbL. Mo NPOUCXooum 3a cuem 6KIIUeHUs OONOIHUMENbHOU UHGOpmayuu. [JanHblil ypogeHb mpebyem
VMeHUs peuams npooemMbl 8 PAMKAX KyPCd U CMENCHBIX KYPCO8 NHOCPEOCHBOM CaAMOCOSMENbHOU NOCIAHOBKU Yelu U 8b160pa
npoepammul deticmeuti. OceoeHue OAHHO20 YPOBHS pe3yTbmamos o0yYeHuss NO380UM 00YHaAIOWEeMyCs NOBbICUNb YPOBEHD
CaMoCmoAMenbHOCIU U OMEEMCIMBEHHOCTU 00 MEOPUECKO20 NPUMEHEHUs SHAHUU U YMEHUI.

1.2. Conepsxkanue Q¥ CUUNTIHHBI

Tabmuma 1.1
Kox
Pa3znei, Tema
pasaena AHCHMILTHHBI Conepxanue
, TEMBI
. WnxenepHBIN 00BEKT, CIIOKHBIN HHXEHEPHBIA 00BEKT, IeIeBast
Paznen 1. CnoxHbIi .
P1 N ¢byHKLus, OanaHC HOTOKOB, JKU3HEHHBIN IIUKJI CJIOKHOTO
WHXEHEPHBIN 00BEKT
WH)XEHEPHOI'0 00bEeKTa
P2 Paznen 2. Unxenepust B IIpoMbINUIEHHBIE PEBOJIIOLINY, UHXKECHEPHAS 33/1a4a B CBETE
HUCTOPUYECKOM aCIEKTe MPOMBIIIJIEHHBIX PEBOJIIOLIUI
Paznen 3. UmxkenepHas JlesaTenbHOCTh YeIOBEeKa, Hay4uHas JesATeIbHOCTh, MHKEHEpHAas
P3 JESTENBHOCTb. JIeATeIbHOCTh, MH)KUHUPUHT, PETIaMEHTUPYIOIINE JOKYMEHTHI,
PernamenTupytomme npodecCuoHaNbHBIN HHXEHED, TpodeccHoHaIbHbIE CTaHAaPTHI,
JIOKYMEHTBI oOpazoBatenbHble cTangapTel, CYOC YpdY
Hanwmonanbnas nporpamma «L{udpoBast 5KOHOMHKa», MUPOBBIE U
Paznen 4. Tpennsr HaI[MOHAIbHBIE TPEH/IbI PA3BUTHS MPOMBIIIJIEHHOTO TIPOU3BOJICTBA,
P4 HMHXEHEPHOTO ITPOPHIBA. mudposuzanus, 6/1-apxuTekTypa pazBUTHs HUPPOBBIX
TexHoJIOTHN U UX 3PETOoCTh TEXHOJIOTHH, AMarpaMMa 3pesIoCTH TEXHOJIOTH, CKBO3HBIE
TEXHOJIOTMH MUPOBOT'O YPOBHS, TPEH Il NHKEHEPHOT'O IIPOPHIBA
MupoBble TEXHOJIOTHYECKHE NHUIIMATHBEI, MECTO NH)XEHEPHH B
COBpEMEHHOM o0mIecTBe, HanmoHansHast TeXHOJIOrn4ecKas
Ps Pa3znen 5. Mupossie nHunmaTuBa, peiiku HTH, npodeccun Oyaymiero u ux
TEXHOJIOTHUECKHE HHULMATUBEI | BocTpeOoBaHHOCTH Ha peiHkax HTU, nanpasienue TexHer,
UQPPoBOE MPOU3BOJICTBO, habpuku Oyaymiero, nupposasi, yMHas U
BUpTyasibHas (aObpuKn
Konuenmus nudpoBoro JBoHHNKA, ONpeaeieHus (P POBOro
P6 Paznen 6. LIubpoBoii IBOHHHUK | 13 oiipyrica koMIAHMI-THIEPOB PHIHKA, KITFOUEBHIE KOMIIOHEHTEI
U(PPOBOro 1BOMHUKA, CUCTEMHBII HH)XHUHUPUHT, MHOIOYpPOBHEBAasI
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MaTpHIla TpeOOBaHUH, BUPTyaJbHbBIE UCIIBITAHUS U UX
Bepudukanus, HudpoBoil TBOWHUK 00beKTa, HU(PPOBOH JTBOWHUK
TEXHOJIOTHYECKOTO MPOoIecca, yMHBII mu(poBoii TBOWHIUIK,
MaccoBast KACTOMH3AIIHSL, TPUMEPHI YCIIEITHON peann3anun
TEXHOJIOTHH IH(POBOTO NBOMHKKA B Poccnm

Paznen 7. Matematnueckoe

Poinp ectecTBeHHBIX HayK 1 MaTEMAaTHKHU B PIH)KCHCpHOﬁ
ACATEIIBHOCTHU, MOACINPOBAHUE, HATYPHBIC MOJICIIN, HOPMAaTUBHAA

P7
MOJIEITHPOBAHNE 6a3a B 00J1aCTH MaTEMaTHYECKOTO MOJISTUPOBAHNS, YHUKAIbHAS
cepust HAIMOHAIBHBIX CTAaHJAPTOB
[Ipsimast 1 oOpaTHas 3a7a4u B HHYKEHEPHOM JIee, IPUMEPHI peBepc
WH)XHHAPHUHTA B Pa3HBIX HAIPABICHHOCTSIX MHKEHEPHOM
P8 Paznen 8. PeBepc HHOKUHUPUHT | OEeSTETFHOCTH, STAbl PElIeHn OOPaTHBIX 3329, KOMITETEHITHH

PEBEPC-UHIKCHEPA, PEBEPCUBHOC ITPOU3BOJCTBO B ACIICKTE
ABTOPCKOI'O IIpaBa

1.3. HanpaBneHHe, BUJBI BOCIUTATEIBHOMN JIEATEIIHHOCTHU U HCIOJIb3YEMbIC TCXHOJIOTMH

Tabmnma 1.2
Hamnpasienue Bu
p . A . Texuonorus PesVIIL TAThL
BOCIIMTATENBHON | BOCIMTATENBHON | pooromasamr. oo KoMIeTe s 6Y
NEeATEeIbHOCTH NIEeATeIbHOCTH CSTETBHOCTH 00y4CHHA
YK-1 - Cniocoben VK-1. ]1-4 -
OCYILIECTBIISATh JIeMOHCTpHPOBATh
1eJICHAIIPaBJICHH MIOUCK, KPUTUYECKUN | OCO3HAHHYIO
ast pabora c aHaJIu3 U CUHTE3 MHUPOBO33PEHYECKY
nHdopMarmei Texuomorus nHGopMaInu O TIO3UIIAIO
ITpodeccuonansu $op . dop ’
TS CaMOCTOSITENTLHOM | IPUMEHATH
0€ BOCIIMTaHNE g
MCIIOJIb30BaHUsA B | pabOTHI CUCTEMHBIN MOIXO0
MPAKTUIECKHUX JUTS pEIICHUS
LEAX IMOCTaBJIEHHBIX
3a7a4, B TOM YHCJIE B
udpoBoi cpeze

1.4. TIporpaMma TUCHMIUIMHBI peaTu3yeTcsl Ha TOCyaapCcTBEHHOM si3bike Poccuiickoit deneparum .

1.1.1.1.

JUCLUIINHBI

2. YHEBHO-METOJANYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE

1.1.1.2. BBeneHue B HHKCHEPHYIO 1eSITEIbHOCTD

IleuaTHble U3TaAHUA

1. JIntBuHOB, b. B.; OCHOBBI HHXEHEPHOU NEATENBHOCTH : Kypc Jekiui.; POAL-BHUUT®, CHexuHCK;

2014 (3 7x3.)

2. JIutBuHOB, b. B.; OcHoBBI uHxeHepHoi aesrensHocTd : Kypc nekuuit.; YI'TY-VIINU, Exatepun0Oypr;

2000 (34 5x3.)

IIpogeccnonanbHbie 0a3b1 JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI




http://e.lanbook.com/
http://www.tandfonline.com
http://onlinelibrary.wiley.com/

http://www.biblioclub.ru/

Marepuansl aas jun ¢ OB3

Becw konTenT OBC mnpencrasieH B Buje (aiioB crienMaibHOr0 opmMara s BOCIIPOU3BEICHUS
CHUHTE3aTOPOM PEYH, a TAKKE B TECTOBOM BHUJIE, IPUTOJTHOM JIJIsl IPOUYTEHUS C UCIIOJIb30BAHUEM SKPAaHHON
JIYITBI 1 HACTPOMKON KOHTPACTHOCTH.

ba3nl JaHHbIX, I/IH(l)OpMaIII/IOHHO-CHpaBO'lHLIe H ITOUCKOBBIC CUCTEMBbI

1. TocymapctBeHHas myOJaWuyHas  HAy4YHO-TEXHHMYECKas  OubmuoTeka. Pexum  gocryma:
http://www.gpntb.ru, cBOOOTHBIA.

2. Cnucok OuONMOTEK, AOCTYIHBIX B MIHTepHET U BXoAdmuX B NpoekT «JIubue». Pexum nocryna:
http://www.valley.ru/-nicr/listrum.htm, cBoG0OAHBII.

3. Poccwmiickas HanmoHabHAs Oubmmoreka. Pexum mocryna: http://www.rsl.ru, cBOOO HBIN.

4. bubnuoreka HOPMATHBHO-TEXHWYECKOW mwTeparypbl. Pexxum moctyma: http://www.tehlit.ru,
CBOOO/HBII.

5. DnexTpoHHas OHOIMOTEKa HOPMATUBHO-TEXHUYECKOW JOKyMeHTaluu.  Pexum gocryma:
http://www.technormativ.ru, cBOOOTHBI.

6. bubnuoteka B. I'. benunckoro. Pexxum moctyna: http://book.uraic.ru, cBOOOIHBIH.

7. DOnexTpoHHBIM KaTanor 30HaJIbHOW Hay4yHoW Oubmuorexkn VYp®Y. Pexum pocryna
http://opac.urfu.ru/, cBO60JHBIH.

8. DnexkTponHO-OubIMoTeuHas cucreMa «Jlanby. Pesxxum moctyma https://e.lanbook.com/

9. CONSENSUS: kopniopaTuBHas ceTb 6nbanoTek Ypana. Pexxum nocryna: http://consensus.urfu.ru.
10. Hayunas snexkrponnas 6ubimoreka Elibrary. Pexxum noctyma: http://elibrary.ru

11. https://elearn.urfu.ru/course/view.php?1d=5816

12.http://eor.edu.ru/

13. https://www.computerra.ru/

1.1.1.3. 3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJINHbI
1.1.1.4. BBeneHue B HHKEHEPHYIO 1eATEIbHOCTh

Ceenenns 00 OCHAICHHOCTH AUCHHUILIMHBI CIIEHAJIU3HPOBAHHBIM M J1200PATOPHBIM
o0opyroBaHMeM H IPOTPAaMMHBIM o0ecnedyeHneM

Tabmuma 3.1
8



Buanl 3anaTii

OCHAIIEHHOCTH CENHAJIbHBIX
noMenleHuii 1 moMemeHni aJas
CaMOCTOATEJIbHOU padoThl

IlepeyeHb JMIEH3UOHHOTO
NMPOrpaMMHOro odecrnevyeHus

Jlexuu

Mebenb aymuTopHas C
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJTMYECTBOM
CTYJICHTOB

PabGouee mecTo mpenogaBarens
[epudepuiinoe ycTpoiicTBo

ITonxmrouenue k ceru MIHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

IIpaxkTrueckue
3aHATHSA

Mebenp ay1uTopHas C
KOJIMYECTBOM paboumX MECT B
COOTBETCTBHUH C KOJIMYECTBOM
CTY/ICHTOB

PabGouee mecTo mpenoaBaTens
Jlocka ayauropHas
[epudepuiinoe ycTpoiicTBo

IToaknrouenue k cetu MuaTepHer

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Tekymuii KOHTPOJIb U

[Tonxmrouenune k cern MHTEpHET

Office 365 EDUA3 ShrdSvr ALNG

pa60Ta CTYACHTOB

IIPOMEKYTOUHAS SubsVL MVL PerUsr B Faculty EES
aTTecTanus
4 CamocTosiTenbHast [Tonxmouenue k cetn MaTepuer | Office 365 EDUA3 ShrdSvr ALNG

SubsVL MVL PerUsr B Faculty EES




OLEHOYHBIE MATEPHUAJIbBI
MO JMCHMIIVINHE
BBeneHne B MHKEHEPHYIO NEATEIIbHOCTh

Exatepun0ypr

10



OneHouHble MaTepUabl COCTABIEHBI aBTOPOM(aMH):

Neni/m | @amuiauga Umsa OTyecTtBO Yuenas creneus, JoaxHOCTH Honpasneaeuue
yueHoe 3BaHHe

1 bepecrosa Ceetrnana 1.¢.-M.H., TOIIEHT | 3aB.KaQeapo | TEeOpeTUYECKOU
AnekcanapoBHa 171 MEXaHUKH

2 Pomanosckasa Enena K.(.-M.H., JJOIICHT JIOLIEHT TEOPETUYECKOM
MupoHoBHa MEXaHHUKH

3 Casuna Enena HET, HET CT.IIPEMNOJIaBa | TEOPETHYECKOU
AnekcaHIpoBHA TENb MEXaHHUKH
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1. CTPYKTYPA U OB BEM JUCIHUIIJINHbI BBeneHnne B MHKEHEPHYIO AeSITEJbHOCTh

2. e (O0bem AUCHMILVIMHBI B o 3
3a4eTHBIX eANHNLAX
3. e Buasl aynuTopusIx | Jlexuuu
3AHATHIA [IpakTueckue 3aHATUS
4. e [IpomexyroyHas 3auer
arrecrauus
5. e Tekymas arrecranus e KonrponbHas o |
pabota

2. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA (MHAUKATOPDI) I1IO JUCHUIIJIMHE
MO/JYJIS Beenenue B MH:KEHEPHYIO AeATEIbHOCTD

Wupaukarop — 3T0 MpU3HaK / CUTHAJ/ MapKep, KOTOPBINA TOKAa3bIBAET, HA KAKOM YPOBHE 00YJarOIIHIiCs

AOJDKCH OCBOUTBH PE3YJIbTAThI O6y‘-ICHI/I$I U UX OPCABbABICHUC HOJUKHO ITOATBCPANTDH q)aKT OCBOCHUA

MPEAMETHOTO COJICP>KAHUS JAHHOU JUCHUILINHBI, yKazaHHoro B Tadi. 1.3 PIIM-PII/I.

Tabaua 1

Kox v nanmenoBanue

IInanupyemsle pe3ybTaThl

KOHTpOJ’leO-OHeHO‘{HLIe
cpeacrea AJs OUCHUBAHUA

KOMIEeTeHIHH 00y4eHust (MHIMKATOPDI) AOCTHKEHUS pe3yJibTaTa
00y4YeHHs 10 JMCHHUIIMHE
1 2 3
YK-1 - Cnocoben | YK-1. 3-2. Wznarate npunHuumnsl | KontponsHas pabora
OCYIIECTBIISITh  TIOWCK, | CHCTEMHOTO HCCIIEZIOBaHUSI OO0BEKTOB | Jlekuuun
KPUTUYECKMH aHaJIW3 W | MUpa W TpOLECcCOB  Mo3HaHus, | [IpakTuueckue 3aHATHS
cHMHTe3 HH(OpMAIH, | 3aKOHOMEPHOCTEH Pa3BUTHUS MPUPOJBI U | 3a4eT

IIPUMEHATh CUCTEMHBIN
HNOAXOJ JUIsl pelleHus
IIOCTaBJIEHHBIX 337a4, B
TOM 4HCJ€ B HUPPOBOI
cpene

olmiectBa M €ro pojib B Pa3BUTUH
HAYYHOTO, TEXHUYECKOTO "
PaKTUYECKU-OPUEHTHPOBAHHOT O
3HAHUS

VK-1. V-7. OueHuBarh AOCTHKEHHUSA
COBPEMEHHOW IMBHIM3AIMH, OCHOBHBIE
TEH/IEHIIMH OOILIECTBEHHOI'O U HAay4YHO-
TEXHUYECKOTO Pa3BUTHUS M TI00ATBHON
UGPOBU3AIMH, HCIONIb3YS  METOMAbI
KPUTHYECKOTO aHaN3a

VK-1. II-4. [Ipennarats nyTu pemeHus
MOCTABJIICHHBIX 33Jay, OIUpPAasCh Ha
bunocopckuit aHaIu3
3aKOHOMEPHOCTEM H TeHACHIUN
pasBUTHs MPHUPOJBI, OOIIECTBA, B TOM
yhucie rnodanbHON 1UPOBU3AIMH, U
MO3HAHUS

VK-1. 1-3. JleMoHCTpHpOBaTH
AQHAJTUTHYECKUE YMEHUS U KPUTUYECKOE
MBILLIEHHE, JTI0003HATEIbHOCTb
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OIIK-1 - Cnocoben | OIIK-1. 3-1. [IlpuBectm mpumepsl | KontponbHas padoTa
dbopmynupoBaTh U | OCHOBHBIX 3aKOHOMEpHOCTeW pasputus | Jlekuuu

peliaTth 3aJlaud, | MPUPOIbI, YeJIOBEKa U 00IIeCTBa [IpakTuueckue 3aHATHS
OTHOCSIIIIHECS K | OIIK-1. 3-2. OGocHOBaTh 3HAYMMOCTH | 3a4eT
npodeccuoHanbHOM MCIIOJIb30BaHUS byHIaMeHTaIbHBIX

JIESITENIbHOCTH, €CTECTBEHHOHAYYHBIX U (UIOCO(CKUX

PUMEHSIS 3HaHUU B GOPMYIUPOBAHUU U PEIICHUN

dbyHaamMeHTanbHbIC 3aga4 npogeccuoHaTbHON

3HAHUA OCHOBHBIX | I€STEJIbHOCTH 3HAHUM

3aKOHOMEPHOCTEN

pa3BUTHUA IPUPOJIBI,

4eJI0BEKa M 00111eCTBa

OIIK-2 - Cnocoben | OIIK-2. 3-1. [IlpuBectm mnpumepsl | KonTponbHas pabota
(dopManu30BBIBaTh U | UCTIOJIB30BAHUS MeTo10B | JIekmuu

pemiaTth 3a/laud, | MOJCIMPOBaHUS M MaTemaruyeckoro | [IpakTuueckue 3aHATUS
OTHOCSIIITECS K | aHayIM3a B pereHuH 3amad4, | 3adeT
npodeccuoHanbHOM OTHOCSIIMXCA K TpodecCHOHaIbHOU

NeSITeTbHOCTH, JeSITeIbHOCTH

UCIIONB3YS METO]IbI

MO/JICIIMPOBAHUS u

MaTeMaTHU4eCKOTO

aHayM3a

3. MPOLEJYPbI KOHTPOJISI M OLEHUBAHHS PE3YJLTATOB OBYYEHWS B
PAMKAX TEKYLIE ¥ IPOMEXYTOYHOW ATTECTALMM MO AUCUUILIMHE
MOJYJSI B BAJIbHO-PEATUHIOBOIl CUCTEME (TEXHOJIOTMYECKASI KAPTA
BPC)

3.1. [Ipouenypsbl Tekyuleid U NPOMeKYTOUYHOM aTTECTALMHU MO TUCIHUIJIMHE

1. JleKIun: K03(l)q)l/IIII/IeHT SHAYMMOCTH COBOKYIIHBIX PE€3YJIbTATOB JICKIITHOHHBIX 3aHATHI
-0.5

Texkymasi aTTecTauus Ha JEKIUAX Cpoxkun — | Makcumajib
ceMecTp, | Hasl OLIeHKa
ydyeOHasi | B Oasax

Heaes

KOHMPOAbHAsSL paboma 2,8 100

BecoBoii k03¢ puumMeHT 3HAYUMOCTH Pe3yJIbTATOB TeKylIeil aTrecTanuu mo jJekuusam — 0.5

IIpomeskyTOYHAs aTTEeCTALMSA 110 JEKIMAM — 3a4eT
BecoBoii kK03(p)(pUIHEHT 3HAYMMOCTH Pe3y/JIbTATOB IPOMEKYTOYHON ATTECTAUMH 110 JIEKIUAM
-0.5

2. [IpakTnyeckne/ceMUHApPCKUe 3aHATUSA: KOG PUIMEHT 3HAYMMOCTH COBOKYIHBIX
pPe3yJbTaTOB NPAKTHYECKUX/CeMHUHAPCKHX 3aHsaTuil — 0.5

Texymas arrecTanusi Ha NPAKTHYECKNX/CEMUHAPCKUX Cpoxkn — | Makcumaib

3aHATHAX ceMecTp, | Hasl OLCHKA
yuyeOHast B O0aJju1ax
Heaes

BbINOJIHEHUE NPAKMUYECKUX pabom 2,16 100

BecoBoii kK03 GUIHEHT 3HAYMMOCTH Pe3yJIbTATOB TEKYIeH ATTeCTALUH 10
NPAKTHYECKHM/CEeMHMHAPCKUM 3aHATUAM— 1

HpOMe)KyTO‘lHaH aTTeCTanud 1o HpaKTI/I‘IeCKI/IM/CeMI/IHapCKHM 3AHATUAM—HET

13



BecoBoii k03()(pUIIHEHT 3HAYMMOCTH Pe3yJIbTATOB IIPOMEKYTOYHOMN ATTECTALUM 110
NMPAKTHYECKHUM/CEMHUHAPCKUM 3aHATHAM— He MIPEeIyCMOTPEHO

3. JlabopaTopHble 3aHATHS: KOI()PUUMEHT 3HAYUMOCTH COBOKYITHBIX Pe3yJibTAaTOB
JIaDOPATOPHBIX 3aHATHI — HEe MPETYCMOTPEHO

Texkymas arrectauus Ha Ja00PATOPHBIX 3AHATHSIIX Cpoku — | Makcumaib

ceMecTp, | Hasl OlleHKAa
yueOHast B 0aJs1ax
Heaes

BecoBoii k03¢ pruneHT 3HAYUMOCTH Pe3yJIbTATOB TeKylleil aTTecTalliy 110 JJA00PaATOPHBIM
3aHATHAM - He IPelyCMOTPEHO

IIpome:xxyTouHasi aTTecTalUs 10 JIA0OPATOPHBIM 3aHATHUAM —HeT
BecoBoii kK03(p)(pUIHEHT 3HAYMMOCTH Pe3yJbTATOB IIPOMEKYTOYHON ATTECTALUM 110
JIaDOPATOPHBIM 3aHATHAM — He NIPEeTYCMOTPEHO

3.2. [Ipouenyphl TeKyuieid ¥ NPOMEKYTOYHOM aTTECTALMH KYPCOBOH padoThl/IPOEKTa

Tekyias arTecTanus BbINOJHEHHsI KYPCOBOM Cpoku — cemecTp, | MakcuMajibHast
padoThI/IpoeKTa yueOHasl HeJleJI | OLlEHKA B 0aJuiax

BecoBoii k03 GuHeHT TeKylell aTTeCTAllUA BHINOJTHEHUs KYPCOBOii padoThl/IPOEKTaA— He
NpeayCMOTPEHO

BecoBoii k03¢ GuIIHEeHT NPOMEKYTOYHOM aTTECTALMHU BBINOJHEHUSI KYPCOBOM
PadoThI/MPOEKTA— 32IUTHI — He MPETYCMOTPEHO

4. KPUTEPUU MU YPOBHU OIEHUBAHUA PE3YJbBTATOB OBYYEHUA 110

JUCHUIIIMHE MOIY.JISA

4.1. B pamxax BPC mnpumeHsIOTCS yTBEp)KACHHbIE Ha KadeIpe/MHCTUTYTE€ KpUTepuu (MpU3HAKN)
OLICHUBAHMUSI IOCTH>KEHUH CTYJIEHTOB MO AUCLHUILIIMHE MOy (Tabi1. 4) B paMKax KOHTPOJIbHO-OIIEHOYHbIX

MEpONPUATHI Ha COOTBETCTBHUE YKa3aHHBIM B Ta0.1 pe3ynpTataM o0ydeHus (MHIUKATOpaMm).

Tabnuna 4
Kpurepun oneHuBanus y4eOHbIX JOCTHKCHHH 00y4al0IIMXCS
PesyibTaTsl Kpurtepun oneHnBaHusi y4eOHbIX JOCTHKEHHUH, 00y4aIOMIUXCA HA
o0y4yeHus COOTBETCTBHE pe3yJibTaTaM 00y4eHHUs1/ MHAUKATOpaM
3HaHusA CTyneHT 1eMOHCTPUPYET 3HAHUS U IOHUMAaHUE B 00JIACTH U3YyUEHHs Ha

YPOBHE yKa3aHHBIX MHIUKATOPOB M HEOOXOAMMBIE IJIs MPOIOJIKEHUS
o0y4eHMsT W/MIM BBIIOJHEHMUsS] TPYIAOBBIX (DYHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHATILHON e TENbHOCTBIO.

Ymenus CTyneHT MOKET MPUMEHSTh CBOM 3HAHUS U TIOHUMaHUE B KOHTEKCTax,
MIPE/ICTABICHHBIX B OLICHOYHBIX 3a/laHUSAX, JEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YyKa3aHHBIX WHAMKATOPOB U HEOOXOIUMBIX IS
MPOJOJKEHHUs] 00ydeHHUs /WK BBINOJIHEHUS TPYIOBBIX (PYHKIMHA U
NeCTBUH, CBA3aHHBIX C MPO(MECCHOHATLHOMN 1A TEIbHOCTBIO.

OnbIT /BaieHue CTyneHT AEeMOHCTpPHUpYET ONBIT B OOJACTH H3y4EHUS Ha YpOBHE
YKa3aHHbBIX UHJUKATOPOB.

Hpyrue pesynbratsl | CTyI€HT NEMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHMM PE3YJIHTAaTOB
oOyueHusl Ha YPOBHE 3aIlJIAaHUPOBAHHBIX MHIUKATOPOB.

CryneHT crHocoO€H BBIHOCHTH CYXJIEHUs, JenaTb OIEHKH |
(hopmMyTupOBaTh BHIBOJIBI B 00JIACTH U3YUEHUSI.

CryneHT MOXeT coo0IIaTh MPenoJaBaTeiio U KOJUIeraM CBOETO YPOBHS
coOCTBEHHOE MMOHUMAHKE U YMEHUS B 00JIACTH U3yUCHUS.
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4.2 Jlns OUEHUBaHUS YPOBHS BBHINIOJHEHHUS KpUTEepHEeB (YpOBHS JOCTIKEHUH OOy4aroumxcs mpu

MMPOBCACHUHU  KOHTPOJIbHO-OLICHOYHBIX

yYHUBEpCabHas ImKaia (Tadm. 5).

MEpOINPUATHM 10 JUCLUILINHE

MOAYJISl)  UCIOJIB3YETCs

Tab6auia 5

HIkana oueHMBaHUSA TOCTHKEHHS Pe3YJIbTATOB 00y4YeHUsI (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEN JOCTUKEHHUS Pe3yJbTATOB 00yuyeHus (MHAUKATOPOB)
Ne Copep:xaHue ypoBHsI IIkaJjia onleHUBaAHUSA
n/n BbINOJIHEHNSI KPUTEPUS TpaaunuoHHas KauyecTBennast
OLICHUBAHUS Pe3yJIbTATOB XapaKTePUCTUKA YPOBHS XapaKTepucTH
00yueHust Ka YPOBHS
(BBINOJIHEHHOE OLICHOYHOE
3a/laHue)
1. Pesynbrarel 00yueHus OTau4=HO 3auTeHo Bricoxkuii (B)
(MHIUKATOPbI) TOCTUTHYTHI B (80-100 6amnoB)
IIOJIHOM 00BbEME, 3aMEYaHUIl HET
2. Pesynbrarel 00yueHus Xopouio Cpennuii (C)
(MHIMKATOPbI) B LIETIOM (60-79 6annoB)
JOCTUTHYTBI, UMEIOTCS 3aMEYaHMUsI,
KOTOpBIC HE TPEOYIOT
00513aTeTLHOTO YCTPAHEHUS
3. Pesynbrarel 00y4eHus Y 10BIETBOPUTEIILHO [Toporossrii (I1)
(MHIUKATOPBI) TOCTUTHYTHI HE B (40-59 6annoB)
MOJIHOM Mepe, €CTh 3aMEUYaHMs
4. OcBoeHue pe3yabTaTOB 00yUEeHHS Heynosnersopurens He Henocrarounsiii
HE COOTBETCTBYET HHJIUKATOPAM, HO 3a4TEHO (H)
UMEIOTCS CYIIeCTBEHHBIE OIMOKU U | (MeHee 40 6asioB)
3aMedvaHusi, Tpedyercs 1opaboTka
5. PesynpraT 00yueHUs! HE JOCTUTHYT, HenocraTouHO CBUIETENHCTB Her pe3ynbrara
3aJJaHHe HE BHITIOJHEHO TUTS OTICHUBAHUS
5. COAEPXAHUE KOHTPOJIBHO-OHEHOYHBIX MEPOIIPUATHN

JTUCHUIIMHE MOIY.JISA

5.1. Onucanue ayAMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEPONPHUATHII O JTUCHHUTVINHE MOLY IS

5.1.1. Jlekuumn

o

CaMocTosTenbHOE U3YYeHHE TEOPETUYECKOr0 MaTepHralia o TeMaM/pa3/iesiaM JeKIUi B COOTBETCTBUU
¢ conepxkanuem aucuuiuingsl (. 1.2. PITI)

5.1.2. IlpakTHyecKue 3aHATUSA
[IpuMepHBIil nepeyeHp TeM
WNHxeHepHbIe IPOEKTHI. Y CIEXH U HEeylaun
OcobenHocTH O00paOOTKM BEIIECTBEHHBIX YHCIOBBIX JAaHHBIX B 3a7adax MOJIEIUPOBAHUS.

1.
2.

Manrucca u nopsaok. O6paboTka BeIMYUH HA TPaHUIE Pa3pelIeHHOro Auana3zoHa. D¢ QeKTHl,

CBA3aHHBIC C paBHOMepHOﬁ OTHOCUTEJIbHOM TOYHOCTBIO BCIICCTBCHHBIX YHUCCII

AHanu3 pasHOPOJHBIX JAHHBIX HA IIPUMEpPE AYEUCTBIX MACCUBOB U CTPYKTYPhI JaHHBIX
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e

MogpenupoBanue siekrpuyeckoi cxembl SIMULINK: ycunenue u punbTpanus curaana
MopenupoBaHue Ci1y4aliHbIX IIPOLIECCOB

Busyanuzanusi BEKTOPHBIX TaHHBIX M W300paskeHuid. J[ByX- u TpexMepHas rpaduka, BU3yanu3anus
IIPOLIECCOB B INHAMUKE

5.2. Onucanme BHCAYAUTOPHBLIX KOHTPOJIbHO-OICEHOYHBIX Mepﬁl'[pHHTI/Ii;l H CpPEeaACTB TEKYIIETro
KOHTPOJIA M0 TUCHUIIMHE MOOAYJIHA

PaznoypoBHeBoe (nuddepeHmpoBaHHoe) 00yICHHE.

ba3oBbIi

5.2.1. KourpoJsbHas padoTa
[TpumepHbIe 3a1aHus

. Hepe‘-H/ICJII/ITC KJIFOYCBLIC TPCHABI B PAa3BUTHUHA BBICOKOTEXHOJIOTHYHOM MMPOMBIINIJICHHOCTHU

. [IpuBeute TexHosNOrNU, UcHoab3yemble B UnaycTpuu 4.0

1
2
3. 3auem 00pa3Ibl TYHHOTO TPYHTA 3aMOPO3WITH?
4

. CKOJIbKO MOYKHO KUTh Ha NoBepXHOCTU JIyHBI?

5. Hoquy HC CTOUT TOPOIIUTHCA C IIOJICTOM YCJIOBCKA Ha Mapc?

6. 13 yero MoHO enaTh TOIMBO Ha Mapce?

7. JAns yero npeaHa3HaueH ckadaHIp KpoMe CHA0XKEeHUS KHCIOPOa0M?

5.3. Onucanue KOHTPOJILHO-OLCHOYHBIX MEPONPUATHI MPOMEKYTOYHOI0 KOHTPOJISA 110
AUCHUIINHE MOTYJIS

5.3.1. 3auer
[Ipumep Ouneta k 3a4eTy MO AUCHUILITUHE

1. Haiitn B MaccuBe Buaa 1xn, cOCTOsIIEM M3 HATYpPAJIbHBIX YHCEN, J1BA COCEAHHUX
3JIEMEHTA ¢ MAKCUMAJIBHOM pa3HUIIEeH. 3anucaTh pelleHue He 0oiee 4eM B JIBE€ CTPOKH.

2. NmeroTcst n1Be TabIUIbl, B OJJHON U3 KOTOPBIX MPUBEAEHBI (haMUINK ¢ MHULIMATIAMHU
U JlaTaMU POXKJEHHUsA, BO BTOPOM — IIOJIHBIE MMEHA U OTYECTBA, AOJDKHOCTH M JOJIU CTaBKH.
Co3aarh CHMCOK, B KOTOPOM ObUIM OBl MPUBEAEHBI MOJHBIE (aMUIIMH, UMEHA U OTYECTBA, JaThl
POXIEHUS, NODKHOCTH M JONM CTaBKH. OTCOPTUPOBATH WUTOTOBBIM CHHCOK MO (aMHIUSAM H
coxpaHuTh B opmare Excel. icxoaHble CIUCKH B3STh Y MPETO1aBaTEs.

3. Maccussl ganasix MATLAB. ®opmupoBanue MaccuBOB, 00pallieHUE K 3JIEMEHTaM
MaccuBa, 0a30Bble onepanuu U GyHKIMH 151 00paboTKH MaccuBOB. [IpuMepsl HCTIOIB30BaHUS.
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