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1. OBLIAA XAPAKTEPUCTUKA MOAYJSA OcHoBbl HHKEHEPHBLIX 3HAHMIT

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Mopayne «OCHOBBI HMH)XEHEPHBIX 3HAHUN» COCTOUT U3 TpeX AucCUUIUIMH: «MHXkeHepHas u
KOMIbIoTepHas rpadukay, « TeopeTnueckas MmexaHuka» U « KOMIbIOTEPHBIN MPAKTUKYM» U HApPaBIeH HA
M3YUYEHUE TEXHOJIOIMH PEIICHMs TPUKIIAIHBIX 3a7a4 Ha KOMIIbIOTEpE, Ha (OpMUPOBAHUE MPEACTABICHUS
0 MEXaHMYECKUX MOJIEISAX OOBEKTOB U MPOIECCOB PEATILHOIO MHUPA, 3HAHHE MATEMAaTUYECKUX METOJIOB,
HCIIOJIb3YEMBIX IPU UCCIIEIOBAHUN MOJEJIEHN, TTOJIYUYEHHE OIbITa TBOPYECKOM NESITEIbHOCTU IPU PELIEHUN
CaMOCTOSITENIbHBIX 33/1a4. B pamkax Moayist u3yudaercs rpaduueckuil si3pIK 00111eYeI0BEUeCKOro 00IIeHNUS,
OCHOBAaHHBIM Ha CHUCTEME METOJOB M CHOCOOOB Tpaduueckoro OToOpa)keHus, Mepelayd U XpaHEHUs
reOMETPUYECKON, TEXHUUECKOW U JApyroi nHdopmanuu 06 o0beKTaxX U MpaBUIIaX BITIOJHEHUS, YTEHUE
HEKOTOPBIX BUAOB rpad)iueCKUX N300pasKEHHIM.

1.2. CTpykTypa u 00beM MOAYJIA

Tabnuna 1
O0BbeM TUCHUILITHH MOXYJIS
Ne " BCEro MOAYJIsl B 3a4€THBIX
HepequL AUCHUILIMH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA
n/n eIMHAIAX
1 NmxeHnepHas U KOMIbIOTEpHAs rpaduka 4
2 KoMIIBIOTEpHBIN TPAKTUKYM 3
3 TeopeTnueckas MeXaHHKa 3
HNTOI'O no moxymto: 10
1.3.IlocsieqoBaTe IbHOCTH OCBOEHHSI MOIY ISl B 00pa30BaTe/IbHOM MporpaMme
IIpepekBH3UTHLI MOAYJIs1 He npenycmotpensl
ITocTpeKBU3UTHI M KOPEKBU3UTHI He npexycmoTpenst
MOAYJIsSA

1.4. PacnipenejieHne KOMIeTEHUMII 1O AUCHMIVIMHAM MOAYJsl, IUIaHHpyeMble pe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

Tabnuna 2
Ilepeyenn
Kox n nHaumeHnoBanue I[lnanupyemMble pe3yabTaThbl 00y4eHUs
AMCHMILINH
KOMIIeTeHIIMHU (MHAMKATOPBI)
MOIYJIsl
1 2 3




NuxeHepHas u
KOMIIBIOTEPHAs
rpaduka

OIIK-5 - Criocoben
pas3pabarbIBatsb,
oopMIIATh U
MCTIOJIb30BATh
TEXHUYECKYIO ITPOCKTHYIO
M SKCIUTyaTaIllHOHHYIO
JOKYMEHTAITUIO B
COOTBETCTBHUH C
TpeOOBaHUSIMH
JEACTBYIOIIHUX
HOPMAaTHBHBIX
JOKYMEHTOB

3-2 - XapakTepu30BaTh Ha3HAUYEHUE OCHOBHBIX
HOPMAaTHUBHO-IIPABOBBIX 1 HOPMATUBHO-
TEXHUYECKUX TOKYMEHTOB,
periaMeHTHPYIOIIUX MPO(HEeCCHOHATBEHYIO
JeSITEIbHOCTD

V-1 - Onpeaenutb HEOOXOUMBIH IS
pereHus 3a1a4 npodeccuoHanIbHON
JEATEILHOCTH HA0OP TEXHUYECKON MTPOCKTHOM
1 DKCIUTyaTaIlMOHHOW JTOKYMEHTAIU!

V-2 - YuutsiBaTh TpeOOBaHUS OCHOBHBIX
HOPMAaTUBHBIX JOKYMEHTOB U CIIPaBOYHbBIE
JAaHHBIC TPU pa3padboTKe U 0PopMICHUN
TEXHUYECKOH, IPOEKTHOU U
9KCIUTYyaTallMOHHOM JIOKyMEHTaluU B 001acTu
poeCCHOHATBHON IEATETLHOCTH

V-3 - [IpuMeHsI T COBPEMEHHBIE
KOMITBIOTEPHBIE TEXHOJIOTHH JIJIsl TOATOTOBKHU
TEXHUYECKOM, MPOECKTHOMN U
AKCIUTyaTallMOHHOW TOKYMEHTAIlUU B
COOTBETCTBHUHU C ICUCTBYIOIIUMHU
HOPMAaTUBHBIMH TPEOOBaHUSIMU

[1-1 - OpopmsTH U COrIacCOBHIBATH
TEXHUYECKYIO POEKTHYIO U
JKCIUTYaTalMOHHYIO JIOKYMEHTALINIO

[1-2 - KoHTpoaupoBaTh COOTBETCTBUE
pa3pabaTeiBaeMOi TOKyMEHTAIIH
JEHUCTBYIOIIMM HOPMATHUBHBIM TPeOOBaHUSIM

[1-3 - BeinonHsTh 3a1aHus B 007aCTH
npodeccroHalbHOM 1eATeNbHOCTH, CIAEAYS
TpeOOBaHUSAM TEXHUYECKOU MTPOEKTHOM U
JKCIUTyaTallMOHHOM IOKYMEHTAallUH

-1 - IIposBnsTs pa3BUTHIE
KOMMYHHKAIIUOHHBIE YMEHUS TpU
COIJIACOBAHUU pa3pabOTaHHOM TOKYMEHTAlUN
CO CTEUKXOJACPaMHU

KommnsrorepHslii
MIPAKTUKYM

OIIK-2 - Criocoben
(hopmMaM30BBIBATH U
pelIaTh 3aauH,
OTHOCHAIIIHUECA K
npodeCcCHOHATLHON
NeSITeTbHOCTH, UCIIOJIB3YST
METO/Ibl MOJICITUPOBAHHS U
MaTEeMaTUYECKOTO aHaJIN3a

3-2 - IlepeuncnuTe U AaTh KPaTKyIo
XapaKTEPUCTUKY OCBOCHHBIM 3a BPEMsI
o0OydeHus makeTaM MPUKIIATHBIX POrpamm,
HCIIOJIB3YEMBIX JUISl MOJIETUPOBAHUS TIPH
peleHny 3aa4d B 00J1acTH PO EeCCUOHATILHON
JESATEIBHOCTH

V-2 - BoiOupath makeThl NPUKIATHBIX
[IPOrpamMM JUIsl UCIIOJIb30BAHUS UX B
MOJICJIIMPOBAHUH IIPU PELICHUH ITOCTABIECHHBIX




3aja4 B 00J1acTH Mo ecCHOHATEHON
JESTEIbHOCTH

II-1 - Pemarts rmocraBjeHHBIC 3a4a4H,
OTHOCAIINECS K 007aCTH MpodhecCHOHATBLHOM
NEATEIIbHOCTH, UCIIOJIb3Ys OCBOCHHBIE 32 BpEeMs
00yYeHHS TAaKEeThl TPUKJIATHBIX TPOTPAMM ISt
MOJICTTUPOBAHMS U MAaTEeMaTUYECKOT0 aHaJn3a

JI-1 - CiocoOHOCTH K camo00pa3oBaHUIO, K
C&MOCTOHTCHLHOMY OCBOCHHIO HOBBIX MCTOA0B
MAaTEMATUYCCKOI'O aHaJIn3a 1 MOI[CHI/IpOBaHI/ISI

Teopernueckas
MEXaHUKa

OIIK-1 - Crocoben
(GhopMyJIHPOBATh U PelIaTh
3a7a4M, OTHOCSIIIMECS K
podeccuoHaIbHOM
JESATEIbHOCTH, IPUMEHSIS
(byHIaMEHTaJIbHBIC 3HAHMUSI
OCHOBHBIX
3aKOHOMEPHOCTEN
pa3BUTHUS IPUPOIBI,
yeJIoBeEKa U 00IIeCTBa

3-1 - [IpuBecTu npuMepbl OCHOBHBIX
3aKOHOMEPHOCTEH pa3BUTHUS IPUPOIBI,
YelloBeKa U 00IIecTBa

3-2 - O00CHOBATh 3HAYUMOCTD HCIIOIL30BaHUS
(dyH/IaMEHTAIBHBIX €CTECTBEHHOHAYYHBIX U
¢unocopckux 3HaHUM B POPMYITUPOBAHUH U
pernieHuu 3a1a4 npodeccuoHaaIbHON

eI TENLHOCTH 3HAHHUI

V-1 - Mcnionb30BaTh MOHATUIHBIN amnapar u
TEPMUHOJIOTMIO0 OCHOBHBIX 3aKOHOMEPHOCTEMN
Pa3BUTHUS IPUPOJIBI, YEIOBEKA U 00IIeCTBa PU
(hopMyIHPOBaHHUH U PEIICHUU 3a7a4
npodeccuoHaNbHO 1eATeTbHOCTH

VY-2 - Onpenenste KOHKPETHbBIE IIyTH PELICHUS
3a/1a4 po(PeCCHOHAIBHON JESTETLHOCTH HA
OCHOBE (PyH/IaMEHTAIbHBIX
€CTECTBEHHOHAYYHbIX 3HAaHUU

JI-1 - lemoHCcTpHpOBaTh yMeHUE 3PPEKTUBHO
paboTaTh B KOMaH[Ie

1.5. ®opma o0yueHus
OOyueHune 1o JUCHUIIMHAM MOJTYJIsl MOXKET OCYILIECTBIIATHCS B 011HOI (hOpMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
HNukenepHas 1 KOMIIbIOTepHas rpaguka

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Yu4yeHas cTeneHb IHoapasnenenne
Ne ni/m | ®amuausa Umsa OTyecTBO > | JIoJKHOCTH P
Y4YeHOe 3BaHHue
1 [Inemes Banepuit 0e3 yueHou Crapuunit VHXEHEPHOU
[TaBnoBUY cTereHu, 6e3 npernojaBaTe rpaduKu
Y4E€HOI'0 3BaHUS Jb

PeKOMeHJIOBaHO y‘lCﬁHO-MCTO}]I/I‘leCKI/IM COBE€TOM MHCTHUTYTA DOHU3NKO-TEXHOIOTHUCCKUN

ITporoxon Ne 7 or 15.03.2024 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Ilnemes Bauepnii [laBioBuy, CTapmuii npenoaasare/ib, HHXKeHePHOH rpadpukmn

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pa3nen, Tema
pazaeia, HCHATITMHBL Copepxanue

TEMBbI

Buasl npoeknyii B MH)XEHEPHOM JIEJI€ U UX IIPUMEHE-

Hue. [Ipoexunu neHTpanpHeie U mapamiensHsie. Cro-
co0bI mpoerupoBanwmsl. [Ipoekrnu Toukn. Dmop MoH-
*a. VIHBapHaHTHEIE CBOMCTBAa OPTOTOHAIBHOIO TIPO-

erupoBanust. CriocoObl 3aganus npsiMoit. Ipsimbie

Meton npoennpoBaHusl.

. 4acTHOTO U 0011ero noyiokeHus. CBoicTBa mpoeKIuit
IIpoekiuu npsimMoi

MPSIMBIX JTMHUIA 9aCTHOTO ToioxkeHus1. Onpeneienne
HAaTypaJIbHOM BEITMYMHEI U YIJIOB HAKJIOHA K MJIOCKO-
CTSIM IIPOEKUHUH OTpe3Ka NpsAMON OOLIETo MOJIOKESHUS

CII0COO0M MMPpAMOYTOJBHOI'O TPECYTrOJIbHUKA.

CnocoObl 3aJ1aHKS TIOCKOCTH. I110CKOCTH YacTHOTO U
o0Omiero momokeHust. [IpuHaIe:)KHOCTh TOYKH U TIPS-
2 [Ipoexuuu mnockocTu MOM mIockocTH. OcoObIe IMHUU I0CKOCTH. OTHOCH-
TEJIbHOE TOJI0KEHHE TUIOCKOCTel. OTHOCUTEILHOE T10-

JI0’KEHUE MPSAMOM U TIIOCKOCTH.




ITosepxnOCTH.

Msuororpannuku. Kpussie mosepxnoctu. CriocoOsl 3a-

JaHUs HOBGpXHOCTGﬁ. HOBerHOCTI/I BpalllcHus.

Ilepecedyenue MOBEpXHOCTH
IJIOCKOCTBIO U MPSIMOM JIMHUEH

CeueHue MOBEPXHOCTH TUIOCKOCTHIO. [lepeceueHne

HpﬂMOﬁ JIMHUHA MTOBEPXHOCTHU.

Ilepeceduenune noBepxHOCTEM.
Mertoapl HOCTPOCHHUSI IUHUU

IepeceUYeHMsl [IOBEPXHOCTEH.

B3anMHoe nepeceuenue nosepxHocTed. Meron Bemo-
MOTaTeJIbHbIX CEKYIIUX IUIocKocTel. YacTHble cirydan
NepeceyeHns: HOBEPXHOCTEH.

MeTO,I[ BCIIOMOT'aTCJIbHBIX KOHICHTPUYCCKUX C(bep.

OO0rmue mpaBuyia BRITOTHEHHS

yepTexKeH.

Odopmienue yepTexeii. DopMaThl, TUITBI TUHHH,
mpuQTHI, OCHOBHBIC HAAIKMCH, MaCIITa0bl, HAHECCHHE
pasMepoB. NM300paskeHus1, BUIBI, pa3pe3bl, CEUCHUS.

VY Ca0BHOCTH U YOPOLICHUA HAa UCPTEIKAX

Ueprexu neranei.

Pe3n0a. Turer pe3rd. M300pakeHne pe3b0Obl Ha YepTe-
xe. [Tocne0BaTeIbHOCTD BBIMOTHEHHUS YEPTEkKA C yue-
TOM TEXHOJIOTMH U3rOTOBJeHUs. Bb1OOp r1aBHOTO BU-
na. CriocoObl ipocTaHOBKHU pazmepos. LllepoxoBaTocTs
noBepxHocTH. Texunyeckue TpedoBanus. O603Have-

HUE MaTepHuaa.

KoMIiekT KOHCTPYKTOPCKO#
JIOKYMEHTAIIMK Ha COOPOYHYIO

€JIMHULLY.

CocTaB KOMIUICKTa KOHCTPYKTOPCKON TOKYMEHTAIIMN
Ha cOopounyto exunuily. OpopmiieHue rpapuuecKux u
TEKCTOBBIX JOKyMEHTOB Ha COOpPOYHYIO equHUIly. Bu-
bl COCAMHEHUS JieTaliel (pa3beMHBIC 1 HEPa3heMHBIE).
COopouHBIii uepTex. Y CIOBHOCTH U YIPOILEHHS Ha
cbopouHoM uepTexe. PasmMepbl Ha cOOpOYHOM YepTe-
xe. Cnenudukanys Ha cOOpouHyro equnuiy. Jderanu-

poBaHUe COOPOYHOTO YepTexKa

OCHOBBI KOMITBIOTEPHOU
rpaduku

UnTtepdeiic cuctembl. bazoBbie mpreMsl co3naHus U

penakTUpoBaHusi 00bEKTOB YepTeka. OObEKTHBIC IPH-




HCIIOJIb30BAHUEM CJIOCB U BUJIOB.

BA3KH. CO3I[aHI/IC OPTOTOHAJILHOT'O YEPTEXKA U3ACITIUA C

bubnmnorexku rpaduaeckux

Cosznanue 0MOIMOTEK (ParMEHTOB Pa3bEMHBIX COC/IU-
HeHnl . HaBbiku pa®oTs! ¢ 6ubmrnorekamu. Mcnons3o-

BaHWE OUONMOTEK MPHU CO3JaHIH COOPOYHBIX YepTe-

10 MaKETOB.
Kel
Co3znaHre MOSICHUTEIIBHOHN 3aICKH B CIIeH(pIKAITi K
TexkcToBbIe ¥ TAOTUYHBIE TOKY- N
KOMIUIEKTY KOHCTPYKTOPCKOH TOKyMEHTAI[UH Ha cOO-
MEHTHI B TpadIICCKUX N
11 POYHYIO €IUHHILY CPEACTBAMH KOMIIBIOTEPHOM Tpadu-
MakKeTax.
KH.
OcHoBHEIe nTpueMbl popmupoBanust 3D Moaenu rerany.
Odopmienne ueptexa o 3D monmenw.
12 OcHoBsl 3D MoaenupoBaHus

1.3. HaHpaBHeHI/IC, BU/JIBI BOCOUTATEIBFHOMN ASATEIBHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTUH

Tabnuna 1.2
Hanpasnenue Bun L —
BOCIHUTATEIBHON | BOCHUTATCNBHOU | pooiimoro o o KOMITeTCHIHS Pesynbratst
NEITEILHOCTU NEITEILHOCTU NEeATENBHOCTH 00yueHus
OIIK-5 - Cnocoben | I-1 - [IposBnate
pa3pabaTbiBaTh, pa3BUTHIE
opOpMIISTh U KOMMYHHKAIIMOHH
LeJIeHanpaBiIeHHa HCII0JIb30BaTh bI€ YMEHHUSI IpU
s paboTa ¢ TEXHUYECKYIO COTJIaCOBaHUU
TpotheccuoHabH uHpopmanuein TexHonorus ) IIPOEKTHYIO U pa3paboTaHHOI
06 BOCIITAHE JUTSt CaMOCTOSITEJIbHON | 3KCIUTYyaTallUOHHYIO ):LOKvyMeHTauHH co
UCIIONIb30BaHUs B | pabOTHI JIOKYMEHTAIUIO B CTeHKXoJIepaMu
MPaKTUYECKHUX COOTBETCTBUU C
LEeTAX TpeOOBaHUAMU
JIEUCTBYIOIINX
HOPMAaTHBHBIX
JIOKYMEHTOB

1.4. IIporpaMMa AUCHMIIIIMHBI PEATTU3YETCS Ha TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .




2. YHEBHO-METOANMYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
HNuxenepHas ¥ KOMIbIOTepHas rpaguka

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. ; HaueprarenbHas reoMeTpus U MHXEHepHas rpaduka : yuyeObHoe mocodue.; Cubupckuil denepaabHbIi
yausepcurer  (COY), Kpacnospck; 2016;  https://biblioclub.ru/index.php?page=book&id=497363
(OnexTpoHHOE U3aHUE)

2. T'onosuHa, JI. H.; NnxenepHas rpaduxa : yuebHoe nmocodue.; Cubupckuii ¢enepaibHblii YHUBEPCUTET

, KpacHosipck; ; https://biblioclub.ru/index.php?page=book&id= JICKTPOHHOE U3JIaHKE
(CodY), K 2011; https://biblioclub.ru/index.php? book&i1d=229167 (O )

ITeyaTHbIE N3TaHUSA

1. Jykunckux, C. B., Jlykunckux, C. B.; Unxenepnas rpapuka. HaueprarenpHas reomerpus : ydeOHOE
nocobue s CTYJIEHTOB , OOydYaromMxcsi MO Mporpamme OakaiaBpuaTa IO HaIlpaBICHUSM IMOATOTOBKHU
18.03.01 "Xumuueckas texHonorus", 18.03.02 "DOuepro-u pecypcocbdeperaroniye mpoueccsl B XMMUYECKOM
texHosioruu, Heprexumun u OmorexHosoruu", 19.03.01 "buorexnonorusa".; M3maTenbcTBO YpanabCKOro
yHuBepcutera, ExarepunOypr; 2015 (10 7k3.)

2. Mocesuckuid, A. [1.; KpaTkuii Kypc HauepTaTeIbHOW T€OMETPUH : YUYECOHHUK JJIS BTY30B.; BrIciias mkoia,
Mocksa; 1974 (10 k3.)

3. JleBunkwmii, B. C.; MammHOCTpOUTENIHHOE YepUECHUE U aBTOMATH3AIMs BBITIOJIHCHUS YEPTEKeH : YUeOHUK
IUTst BY30B.; Briciias mikona, Mocksa; 2001 (8 9k3.)

4. Jlyxunckux, C. B., Jlykunckux, C. B.; UmxenepHas rpaduka. HauepraTenbHas reomerpus : yueOHOE
nocobue s CTYIEHTOB , OOydYaromMxcs MO Mporpamme OakaiaBpuaTa MO HaIPaBICHUSM TMOATOTOBKHU
18.03.01 "Xumnueckas texHomorus", 18.03.02 "DHepro-u pecypcocbdeperaromniye mporecchl B XUMUYECKOM
TexHonoruu, Heprexumun u OuorexHonoruu", 19.03.01 "buorexnonorus".; M3garenscTBO YpambCKOTO
yHuBepcureta, ExatepunOypr; 2015 (10 3k3.)

5. Jlykunckux, C. B., Jlykunckux, C. B.; IIpou3BoACTBO KOHCTPYKTOPCKUX JOKYMEHTOB Ha COOPOYHYIO
eMHULLY : yueOHOe TTocoOue [UIs CTyIEHTOB BCeX CIEHATbHOCTEH Bcex (GopM 00yUYeHHs, N3YyUaIOIINX KypC
"NmxenepHas rpaduka"].; Yp®@VY, ExarepunOypr; 2011 (5 3k3.)

IpodeccuonanbHble 6a3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHBIE CHCTEMBI
https://openedu.ru/course/urfu/GEOM/HaueprarensHas reoMeTpus 1 UH)KEHEpHas rpaduka
http://search.ebscohost.com - mynbTuancIUIIIMHAPHAs 0a3a naHHBIX Academic Search Ultimate

http://pubs.acs.org/ - 18 MOTHOTEKCTOBBIX JICKTPOHHBIX KYPHAIOB AMEPUKAHCKOTO XUMHUYECKOTO 00IIecTBa
(American Chemical Society (ACS)) Ha aHTIHIICKOM SI3bIKE

https://www.cambridge.org/core/ - xypHanbl Cambridge University Press

http://elibrary.ru - yuusepcanbaas b/]

http://pubs.rsc.org/ - monHoTekcToBast b/] mpodeccrnonanbHOro HayYHOTO COO0IIECTBAa OPUTAHCKUX XUMHUKOB
http://www.sciencedirect.com/ - yuusepcanbHast bJ]

http://apps.webofknowledge.com/ - yauBepcanbnas, pedepatuBHas b]]

http://www.biblioclub.ru/ - 6Gubnuoreka uzgarenpcTBa JupeKkT-Mmeamna

Matrepunansi aas jaun ¢ OB3



Becy xontent OBC mpencraBineH B Buze (ailioB crnenuanbHOro (opmara Jjisi BOCIPOU3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIOJIBb30BaHUEM SKPAaHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe U MOHUCKOBBIC CUCTEMbI

1. Jlykunckux C.B. Kommnwiotepnas rpaduka (YMK s cTyneHTOB AMCTAaHIIMOHHOW TEX-HOJOTHHU
obpazoBanus) Exatepunoypr: YI'TY-VIIU, 2007. http://study.ustu.ru/view/ aid_view.aspx?Aidld=2482.

2. Jlykuackux C.B. HUmxkenepnas rpaduka (YMK 118 CTyIEHTOB IHMCTAaHIIMOHHON TEXHO-JIOTHHU
obpazoBanus) ExarepunOypr: YI'TY-YIIN, 2007. http://study.ustu.ru/view/ aid_view.aspx?Aidld=2483.

3. Jlykunckux C.B., bapanosa JI.B., bactpukoB B.B., Empkuna JLIO., Hlapemosa E.A Iloprdens
npenogaBatens. (Kommiekc MaTtepuanoB Ui JIEKIIMOHHOTO — COMPOBOXICHHS TI0 JTUCIHUILUIMHE
«MmxenepHas  rpaduka»).  ExarepunOypr:  YI'TY-VYIIM,  2007.  http://study.ustu.ru/view/
aid_view.aspx?AidId=8768.

4. Jlykunckux C.B., bapanosa JI.B., bactpukoB B.B., Enskuna JL.IO., lapeimoBa E.A. Pazbemubie 1
Hepa3beMHble coennHeHus. (Komrmieke MaTepuanoB sl JEKIIMOHHOTO CO-TIPOBOXKACHUS IO TUCIUTUIMHE
«mxenepnass  rpaduka»)  ExatepunOypr: YITY-VIILM,  2009. http://study.ustu.ru/view/
aid_view.aspx?Aidld=8772.

5. Jlykunackux C.B. Co3ganne KoMIUIeKTa KOHCTPYKTOpckux nokymMeHToB B CAIIP Kowm-nac. (YueOHoe
nocooue). ExatepunOypr: YI'TY-VIIU, 2009 http://study.ustu.ru/view/ aid_view.aspx?Aidld=9031.

6. Jlykuackux C.B., bapanoga JI.B., bactpuxos B.B., llapemosa E.A., Cunskuna T.1. N3o0paxeHus —
BUIBI, pa3pesbl, ceueHus (KoMruiekc maTepuanioB Aiisi JIEKIIMOHHOTO CO-TIPOBOXKICHUS MO JAMCIUTUINHE
«mxenepras rpaduka). ExarepunOypr: YPODY, 2010. http://study.ustu.ru/view/
aid_view.aspx?Aidld=10708.

7. Jlyxunckux C.B., bapanosa JI.B., bactpuxos B.B., llapsimosa E.A., Cuasixuna T.U. [IpousBoactso
KOMIUIEKTa KOHCTPYKTOPCKUX JOKyMeHTOB. (KoMmIutekc marepuaioB Juisi IEKIIMOHHOTO COMPOBOXKICHUS
no aucturuinHe «mkenepHas rpaduka») Exarepun-Oypr: YI'TY-VIIU, 2010. http://study.ustu.ru/view/
aid_view.aspx?Aidld=10712.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI
HNuxeHepHasi M KOMNBIOTEPHAs rpaduka

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PaATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM 00ecredyeHueM

Tabnuma 3.1
Ne Buabl 3anaTui OCHALIEHHOCTD CIeNHATbHBIX IlepeyeHb JMLEH3UOHHOTO
n/n TIOMeleHHi U TOMeIleHui 1Ist NMPOrpaMMHOro odecreyeHust
CaMOCTOATEIbHOM padoThI
1 Jlexmu MeGenb ayTuTOpHAas C Office Professional 2003 Win32
KOJIMYECTBOM pabOYHX MECT B Russian CD-ROM
COOTBETCTBHUU C KOJIMUECTBOM
CTYJICHTOB

Pabouee mecto mpenoaBarens




Jocka aynutopHas

HepCOHaHLHHe KOMIIBROTCPEI 110
KOJIMYCCTBY 06yqa}0mnxc;1

ITogxmrouenue x cern HTEpHET

HpaKTI/I‘ICCKI/IC 3aHATUA

Mebens ayquTopHasi ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBHUH C KOJINYCCTBOM
CTYJICHTOB

Pabouee mecto npemnogaBarens
Hocka ayauropHas

[TepconanbHble KOMIBIOTEPHI IO
KOJINYECTBY 0OYYaIOLINXCS

[Toaxmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

CamocTogTenbpHas
paboTa CTyI€HTOB

HepCOHaHLHBIC KOMIIBROTCPEI 110
KOJIMYCCTBY o6yqa}om1/1xc51

[Toaxmrouenue k cern HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Tekymuii KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto mpenogaBaTens

HepCOHaHBHHe KOMIIBIOTCPHI I10
KOJIMYCCTBY 06yqa}omnxcx

IToaxmrouenue x ceru HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Koncynbranun

Mebenb ayauTopHast ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTY/ICHTOB

Pabouee mecTo npenogaBarens
Jlocka aynutopHas

[Togkmrouenue k cetu MHTEpHET

Office Professional 2003 Win32
Russian CD-ROM




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
KoMnbloTepHbINH NPAKTUHKYM

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 3BoHapeB KoHcTaHTHH KaHAuJaT (PU3HUKO- Jouent TEXHUYECKON
Banepuesuu MaTeMaTHYECKHUX ¢buznkn
HayK, 0e3 y4eHOro
3BaHUS

PexoMeH10BaHO Yy4eOHO-METOAUYECKHUM COBETOM MHCTUTYTAa DU3MKO-TEXHOIOTHYECKUI

ITporoxkon Ne 7 or 15.03.2024 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e 3ponapeB Koncrantun BanepueBuny, /loneHT, Texnudeckoii puznku

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kona
Pa3nen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMbI

OcHoBbI paboTs B cpene MathCAD: BBOJI MaTEMaTHYECKHX
BBIp)KEHHH, ONIepaTOPbI, THITBI JAHHBIX, IOCTPOEHUE IPapHKOB.
HeticTBus ¢ MaTpunamu, padota ¢ daiinamu. Pemenue
HEJINHEWHBIX ypaBHEHUH U cucTeM. CHMBOJIbHBIE BHIYHCIICHHS.

1 Pa6ota B cpene MathCAD O06paboTKa JAaHHBIX - HHTEPTOJIAINS, PETPECCHS, CTITaKUBAHHE.
Maremarudeckas craTuctuka. Perenue oObIKHOBEHHBIX
mddepeHInaNBHBIX ypaBHeHUH. OCHOBBI IPOTrPaMMHPOBAHHSI
cpeacrBamu MathCAD. Pemenne auddepeHmanbHbIX ypaBHEHHN
B YaCTHBIX IPOU3BOHBIX.

MonenupoBaHue CTATUYSCKUX MEXaHUYECKHX 3ajad U YIpyro-
Je(hOPMHUPOBAHHOTO COCTOSIHUS TBEPBIX Jiei1. Perenue
HECTAIIMOHAPHBIX MEXaHUUECKUX 3a/1a4, OTIPEICICHIEC
COOCTBEHHBIX YacTOT U PE30HAHCA KOHCTPYKIUH. TerioBoii
CTAIlMOHAPHBIN U HECTAITMOHAPHBIN aHann3. ONTUMHU3AIH
mozaeneit B cpene ANSYS-Workbench. MonenupoBanue 3aga4q
ruapo- razoauHamMukn B maktax CFX u Fluent.

MopenupoBanue QU3NICCKAX
nporeccoB B makere ANSYS

OcCHOBBI CHHTaKcHca s13bIKa Python: THIIBI JaHHBIX, IEpEMEHHBIE,
YCIIOBUS, IIUKJIBI, CTUCKH, KOPTEIKH, CIIOBAPH, TIOJIH30BATCIBLCKHE
¢dbynakun 1 moxynu. Pabora ¢ oubmmorekoit NumPy. [loctpoenue
rpaduKoB ¢ UCTIOIB30BaHueM OmOmoTekn Matplotlib. Hayanbie
BBIYHUCIICHHS C UCITOJIb30BaHNeM Oubmoreku SciPy. Pemenne

[IporpammupoBanue u
3 HayYHbIE BBIUUCIICHUS Ha

s3pike Python N N
HEJIMHEHHBIX YpaBHEHUH. HTEPIIONIAINS U allpOKCUMAITUS

JTAaHHBIX, YHCJICHHOE MHTEIPUPOBAHUE U AU PEPESHIIUPOBAHHE,
Pemenne qudpepeHmanbHbIX YpaBHEHUH.




1.3. HaHpaBHCHI/IC, BUJBI BOCOUTATEIBHOM JIEATEIBbHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTNH

Tabmuma 1.2
Hanpasnenne Bu
’ i . i Texnonorns Pesynbratsl
BOCIIUTATEIBHON | BOCHMTATENBHOM | popviroron oo KoMIeTe I 6}’
JIeSITeTbHOCTH JIeSITeTbHOCTH JeATENBHOCTH O0Y4CHHA
OIIK-2 - Crocoben | I-1 - CrnocoOHOCTH
(dhopMaM30BBIBaTh U | K
pemaTh 3a1a4w, caM000pa30BaHMIO,
y4eOHO-
OTHOCSIIIIHECS K K
uccaenoBarenbek | TexHomorus .
[Ipodeccruonansu .. | mMpodeccnoHabHON | CaMOCTOSATEIHHOMY
asi, HAy4HO- CaMOCTOSITEIIbHON
0€ BOCITHTaHUE JeATEeTLHOCTH, OCBOCHHIO HOBBIX
HCCIIEIOBATENBCK | pabOThI
UCTIONB3YSl METOJBI | METOJIOB
ast
MOJICTTUPOBAHUS U MaTeMaTHYeCKOTO
MaTeMaTH4eCKOIro aHajau3a u
aHajan3a MOJICTTUPOBAHUS

1.4. IIporpaMMa AMCLMILIMHBI PEATIM3YETCS HA FOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
KoMnboTepHblii NPaKTHKYM

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. Pakutun, B. W.; PykoBomctBo mo metomam Bbuucienuidt u npuioxeHuss MATHCAD : yuebno-
MeTonudeckoe nocodue.; Gusmarnut, Mocksa; 2005; https://biblioclub.ru/index.php?page=book&id=69325
(OnexTpoHHOE U3aHUE)

2. Mypaukus, B. I'.; UnxeHnepHble n Hay4Hble pacueTsl B nporpaMMHoM Komiuiekce MathCAD : yueGHOe
nocobue.; Camapckuil TOCYAapCTBEHHBIH apXUTEKTYpPHO-CTPOUTENbHBIH yHUBepcuter, Camapa; 2011;
https://biblioclub.ru/index.php?page=book&id=143487 (DnekTpoHHOE U3TaHKE)

3. MyxytaunoB, A. P.; OcHoBel npumenenuss ANSYS Autodyn ans pemieHus 3aaady MOJEIUPOBAHUS
OBICTPONPOTEKAIONINX MPOIECCOB : ydeOHoe mocobwme.; KazaHCKuii HAIMOHAIBHBIN HCCIEI0BATEIbCKUI
TEXHOJIOTMYECKUI YHUBEPCUTET (KHUTY), Ka3zans; 2018;
https://biblioclub.ru/index.php?page=book&id=560918 (DnexkTpoHHOE M3TaHKE)

4. Cy3u, P. A.; Sf3pik mnporpammmupoBanus Python yueOHOe Tmocobue.; HMHTepHeT-YHHBEPCUTET
Nudpopmanmonnsix  Texuomorumit  (MHTYWUT)|bunom.  Jlaboparopus  3Hammii, Mocksa; 2007;
https://biblioclub.ru/index.php?page=book&id=233288 (DnekTpoHHOE H3TaHHE)

5. Cegepenc, Y., U.; Benenue B nporpammupoBanue Ha Python; Hanmonansabiid OTKPBITEINT YHUBEPCUTET
«MHTYUT», Mocksa; 2016; https://biblioclub.ru/index.php?page=book&i1d=429184 (DnekTpoHHOE N3aHNE)

IleuaTHBIE M3TaHUS

1. Maxkapos, E. I'.; Unxenepusie pacuetsl B Mathcad 14; ITutep, Mocksa ; Cankr-IlerepOypr ; Huwxnuit
Hosropox [u ap.]; 2007 (8 2k3.)

2. Tlopues, C. B.; KommbiorepHoe MonenupoBaHue (PU3NYECKHMX CHCTEM C HCIOJIb30BAHHMEM IaKeTa
MathCAD yueb. mocobue [uis CTyIEHTOB BYy30B, oOywarommuxcs 1o crenuansHoctd 030100
"Undopmaruka".; ['opsuas nunus-Tenexom, Mocksa; 2004 (2 5k3.)



Hpocbeccnonaﬂbﬂme 0a3bl JAHHBbIX, I/lH(l)OpMaIlI/IOHHO-Cl'[paBO‘-lHI)Ie CHUCTEMbI

http://www.valley.ru/-nicr/listrum.htm Cnucok 6ubnuorek, ToOcTynHbIX B IHTEpHET U BXOIAIINX B

poeKT «JInoHeT».

http://elementy.ru/law/vuz.htm Hay4uHo-momyisipHbIN IPOEKT «DIIEMEHTHI

http://atomicexpert.com XKypHan « ATOMHBIN YKCIIEPT», STEKTPOHHBIN pecypc

Marepuansi ais aun ¢ OB3

Becy kontent DBC mpexacrarieH B Buue GaioB crnenuaibHOro dopmara JUisi BOCIPOU3BEICHHS
CHUHTE3aTOPOM PEeUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIS IPOUTEHUS C UCIIOJIB30BaHUEM SKPAaHHOM JTYTIbI

Y HaCTPOMKOM KOHTPACTHOCTH.

ba3bl JaHHbIX, m{(])opMaunonﬂo-cnpanoqﬂble H IMOUCKOBbIC CUCTEMbI

http://window.edu.ru/library Dnekrponnas 6ubnuoreka denepaabHOTO OpTajia MO POCCHIUCKOMY

00pa3oBaHUIo.

http://www.bibliorossica.com. TectoBsiii focTyn K pecypcam oubimorekn «budmmoPoccuka» ot

amepukaHckoro uznarenbctBa Academic Studies Press (bocton, CIIA).

http://1ib2.urfu.ru/rus/news/ 3onanbHas HaydHas onbnnoreka Ypd®Y um. nepsoro [Ipe3unenta

Poccun b.H. Ensnuna.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

KoMnbloTepHbIi IPAKTHKYM

Caenennst 00 OCHAIICHHOCTH JHCHHUILUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
o0opyaoBaHNeM H IPOrPaMMHBIM o0ecredYeHneM

COOTBETCTBHUH C KOJIHUUECTBOM
CTYJCHTOB

Pabouee mecto npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

[Tonkmrouenue k cetu UHaTEpHET

Tabnuna 3.1
Ne Buabl 3ansaTnii OcHaIEHHOCTH CNEeNHAJTBHBIX Ilepeyensb JIMLEH3UOHHOTO
n/n NoMelleHui U oMeleHu i 11 NPOrpaMMHOIo odecnedeHust
CaMOCTOATEIbHOI padoThI
1 JlaGopaTtopHubie Mebenb ayauTopHast ¢ Office Professional 2003 Win32
3aHATUSA KOJIMYECTBOM pabo4HX MECT B Russian CD-ROM

ANSYS Academic Teaching
Mechanical and CFD (25 tasks)

Mathcad 14




Koncynpranun

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

[lepcoHanbHbIE KOMIIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

[Tonkmrouenue k cetu MaTEpHET

Office Professional 2003 Win32
Russian CD-ROM

ANSYS Academic Teaching
Mechanical and CFD (25 tasks)

Mathcad 14

Texymui KOHTPOJIb U

Mebenb ayauTopHast ¢

Office Professional 2003 Win32

MIPOMEKYTOUHAS KOJIMYECTBOM pabOYMX MECT B Russian CD-ROM
aTTecTanus COOTBETCTBHUH C KOJUIECTBOM ) )
CTyIeHTOB ANSYS Academic Teaching
Mechanical and CFD (25 tasks)
Pabouee mecto npemnonaBarens
P Mathcad 14
IIepconasbHBIE KOMITBIOTEPHI 110
KOJINYECTBY OOYYaIOLINXCS
[Tonkmntouenue k cetn UHTEpHET
CamocTosTenbHast [Tepconanbubie komnbioTepsl 0 | ANSYS Academic Teaching

paboTa CTyZAEeHTOB

KOJINYECTBY 0OYYaIOLINXCS

[Toaxmrouenue k cetn HTEpHET

Mechanical and CFD (25 tasks)
Mathcad 14




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
Teoperuyeckass MexaHuKa

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 Kucnos Anekceit JOKTOp (U3UKO- | 3aBeIyIOMIHiA CTPOUTETBHOMN
HuxonaeBuu MaTeMaTUYECKUX kadenpoi MEXaHUKH
HayK, TOLICHT

PeKOMeHJIOBaHO y‘lCﬁHO-MCTO}]I/I‘leCKI/IM COBE€TOM MHCTHUTYTA DOHU3NKO-TEXHOIOTHUCCKUN

ITporoxon Ne 7 or 15.03.2024 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Kuciaos Anekceii Hukonaesuu, 3aBenyrommii kadeapoii, crpouTe1bHOH MeXaHUKHU

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasneJa, HCHATITMHBL Conep:xanue

TEMBbI

OCHOBHBIC TTOHATHUS U TIOCTYJIAThl KJIACCUYECKOM
MexaHuKd. HepumranbHble CHCTEMBI OTCUETA, IIPUHITUTT
oTHOcHTeNbHOCTH I anmmest. 3akoHbsl HbI0OTOHA M CHIIBI
P1 Mexanunka Herotona B3aNMOJEHCTBUS MEXTy (PU3UMUECKUMU CHCTEMaMH H
MaTepHuaIbHBIMU TOYKaMu. CIIOCOOBI pelieHHs

ypaBHeHUI ABUkeHUs HproToHAa.

3anada TMHAMUKN HECBOOOIHOM CHCTEMBI U IIOHSTHE O
cBs3sx. [punuun /I’ AnamGepa. YpaBHenue Jlarpanxa
MepBoro poaa. YpaBHeHue Jlarpanxa BTOporo poja.
AHaNUTUYECKUIA METO Bapuanuonnssiit npuHiun ['amunsToHa (MpUHIHI

P2 Jlarpamxa HaWMEHBIIIETO NCHCTBUA). Y paBHCHHUE IBIKEHUS
Jlarpanxa BToporo pozaa kak cieactsue ITHJI. CpoiicTBa
¢ynkuunm Jlarpamka. @ynkuus Jlarpanxka cBoOOAHOM
MarepuanbHoi Touku. OyHknua Jlarpanxka cucTeMsl

MaTCpUAJIbHBIX TOYCK.




I/IHTeraJ'IBI JABHXKXCHUA. 3akoH COXpaHCHHA SHCPIUU.

3aKOH COXpaHEHUs UMITyJIbca. 3aKOH COXpaHEHUS
MNuterpainsl 1BUXEHUS
MOMEHTA UMITYJIbca (MOMEHT KOJMYECTBA ABHIKCHUS,
P3 (3aKOHBI COXpaHEHHS)
yrioBoi MoMeHT). [IpeobpazoBanme cOXpaHSIOMUXCS

BeanuMH. LleHTp nHepuuu.

Oysknus ['aMHIIbTOHA U KAHOHUYECKHUE YPABHEHUS
Tl'amunbrona. KaHonnueckue ypaBHeHus I'ammiibToHa
KaK CIICZICTBHE IIPUHIUIIA HAUMEHBIIIErO ACHCTBHUS.
P4 ®opmanusm ['amuabsTOHA Cko0ku Ilyaccona n ux cBoiictBa. Kanonnueckue
npeobpazoBanus. PazoBoe MPOCTPAHCTBO U TEOpeEMa

JInyBunns.

HeiicTBre Kak (GyHKLIUS BpEMEHU M KOOPIUHAT

MEXaHUYeCKOH cucteMbl. YpaBHenue ['amMunbToHa -
P5 Mertop I"amunbroHa-Sko0u
SIxobu.

Amnannz OOJHOMEPHOI'O ABHXKCHUSA CUCTEMBI B I10JIE

MOTEHIMAIBHON CUIIBL. 3aJa4a IBYX
3agaun KIIaCCUYECKON
B3aUMOJICUCTBYIOIIUX Tell. J|BI)KEHHE YACTHUIIHI B
Pé6 MEXaHUKU
LIEHTPAIBHOM TT0JIe. JIBMKEHIE YaCTHUITHI B KyJIOHOBCKOM

noste (KemmepoBa 3amaqa).

CBo0OoHBIE OJTHOMEpPHBIE KoeOanus. CBOOOIHBIC

KOJIeOaHUSI CO MHOTHMH CTETICHSIMU CBOOO/IBI.
Mauslie konebanus
BrinyXaeHHbIE OTHOMEpHBIE KosieOaHus. 3aTyXarollie
P7 MEXaHHYECKUX CUCTEM
KoneOaHus1. BEIHYX/ICHHBIC OTHOMEPHBIE KOJIeOaHuUs

IpU HAJIMYIUU TPCHUA.

1.3. HanpaBnenue, BU/ibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbI€ TEXHOJIOT MU

Tabmuma 1.2
Hanpasnenune Bun Texnonorus KoMmnerenmus Pesynprarsl
BOCIIUTATEIbHON | BOCHIMTATENBHON | BOCIHTATEIbHOU oOydeHus
IeSITEILHOCTH




JeSITeIIbBHOCTH JeSITeIIbBHOCTH
OIIK-1 - Crocoben | -1 -
dbopmynHupoBaTh 1 JleMoHCTpHUpOBaTh
pelaTth 3a1auu, yMEHHE

LieJIeHaIlpaBJIeHHA OTHOCSIIIMECS K 3pPEeKTHBHO
a1 paboTa ¢ npodeccHOHaIbHON | paboTaTh B
uHpopManuei Texnonorus JEATEIIbHOCTH, KOMaH/Ie
IMpodeccronanbu .
Ui CaMOCTOSITENIbHOM | IpUMEHsA
0€ BOCIIUTaHHE
UCIIOJIb30BaHUs B | pabOThI byH1aMeHTalbHbIE
MPAKTUYECKHUX 3HaHUS OCHOBHBIX
LEeTAX 3aKOHOMEPHOCTEN
pa3BUTHUS IPUPOJIBI,
YeJI0BEKa U
o01iecTBa

1.4. IIporpamMma AUCHUIUIMHBI pEATM3YETCS Ha TOCYIApCTBEHHOM si3blke Poccuiickoi denepanum .
2. YYEBHO-METOAUYECKOE U UYH®OPMAIINMOHHOE OBECIIEYHEHUE JUCIHUIIJIMHbI
TeopeTnyeckass MeXaHUKA

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Cununpig, B. A.; TeopeTnueckas MeXaHuKa (JIOMOTHEHMS K 0OLIUM pa3fenaM) : MoHorpadus.; GusmaTiuT,
Mocksa; 2006; https://biblioclub.ru/index.php?page=book&id=76687 (DnexTpoHHOE U3IaHKE)

2. Kpamapenko, H. B.; Teopernueckas MexaHWKa: KOHCIEKT JIEKIIMM : Kypc Jekuuid. 2. JluHamuka,
aHanuTHYeckas MexaHuka,; HoBocmOupckuil rocynapcTBEeHHbIM TeXHUYEeCKU yHuBepcuteT, HoBocubupck;
2013; https://biblioclub.ru/index.php?page=book&id=435994 (DnekTpoHHOE U3IaHKE)

3. Xanedr, A. B.; Teopermueckas mexaHuwka : ydeOHOe mocoOue.; KeMepoBCkuii TrocyaapCTBEHHBIN
yuuBepcuteT, Kemeposo; 2012; https://biblioclub.ru/index.php?page=book&i1d=232320 (DnexTpoHHOE
H3/IaHHE)

ITeuaTHbIEe H3TaHUA

1. JlJanmay, JI. /1., bepecreukwii, B. b., Jludmur, E. M., [Turaesckwii, JI. I1.; Teopetnueckas ¢pusuka : YueO.
nocobue st pus. cren. yH-ToB. T. 4. KBaHTOBas snexkrpoauHamuka ; Hayka, Mocksa; 1980 (5 3x3.)

2. Bunbke, B. I'., CanoBuuunii, B. A., Buxanckuii, O. C., ['onuuenkos, A. K.; TeopeTtuueckas mexaHuka :
Y4eOHUK ISl CTYJIEHTOB, OOYyYaromMXcs crenuanbHocTsM "Maremaruka", "Mexanuka'.; Jlanb, CaHKT-
[TetepOypr; 2003 (4 7x3.)

HpO(l)eCCI/IOHa.TH)HI)Ie 0a3bl JAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaBO‘-IHI)Ie CHUCTEMBbI

Marepuaasb 1is aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara It BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTH.



Bba3bl JaHHbIX, HHq)OpMalII/IOHHO-CleaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

1. F'ocynapcTBeHHast myOIuYHAasi HAYYHO-TEXHUYEcKas OubnuoTeka: http://www.gpntb.ru

2. Poccwuiickas HaroHanbpHast OudnmoTeka: http//www.rsl.ru

3. [lyOonmmunas snextpoHHas ounbnuoteka: http//www.gpntb.ru

4. 3onanpHas HayuHas Oubnuoreka YpdV http://lib.urfu.ru

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHBI

Teopernyeckass MeXaHUKA

CBeennsi 00 OCHAIIEHHOCTH JUCHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000opy/0BaHNEM U MPOrPaAMMHBIM OOecneyeHueM

Tabmuua 3.1

Ne Buapl 3anaTui

OcHAIIEHHOCTH CHENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1St
CaMOCTOAITEJILHOU padoThI

IMepeyeHb JUUEH3HOHHOTO
MPOrpaMMHOro odecreyeHust

1 Jleknun

Mebens aymuTopHasi ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBHUHU C KOJINYCCTBOM
CTYJICHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepudepuiinoe ycTpoicTBO

[Togxmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

2 [TpakTyeckue 3aHATHS

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJECHTOB

Pabouee mecto nmpenogaBaTens

IIOCKa ayJJUTOpHAA

He tpeGyercs

3 Koncynpranumn

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

PaGouee mecTo nperoaaBaTeiisd

Jocka aynuropHas

He tpeGyercs

4 Tekymuii KOHTPOJIb U
MIPOMEXYTOYHAS
aTTecranus

MebGenb ayauTopHas ¢
KOJINYECTBOM PabOUMX MECT B
COOTBETCTBHUH C KOJITUIECTBOM
CTY/ICHTOB

Office Professional 2003 Win32
Russian CD-ROM




PabGouee mecto nmpenogaBaTens

HepCOHaHLHHe KOMIIBROTCPEI 110
KOJIMYCCTBY 06yqa}0mnxc;1

ITogxmrouenue x cern HTEpHET

CamocrosTenpHas
pa60Ta CTYACHTOB

HepCOHaHLHHe KOMIIBIXOTCPHI I10
KOJIMYCCTBY 06yqa}0mnxc;l

ITongxmrouenue x ceru MIHTEpHET

Office Professional 2003 Win32
Russian CD-ROM
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