['OCY JAPCTBEHHOE OBFPA30BATEJIbHOE YUYPEX/IEHUE
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«JOHELIKUN HAITUOHAJIbHBIV TEXHUYECKWU YHUBEPCUTET»
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PABOYAS IPOI'PAMMA JUCHUAIIJINHBI

b1.0 08. «Hay4nble Hcele10BaHHSA PH Pa3paboTKe TEXHHYECKOTO

3aja

HHSl HA TPOEKTHPOBAHHE»

(KO M HAUMEHOBAHKE JIMCLMILINHDI COTJIACHO Y4eOHOMY MaHy)

HanpaBnenue noAroToBku
(cenMabHOCTB):

15.04.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOEe 0Oec-
Ne4YeHHe MAIUHOCTPOUTENIbHBIX IPOU3BOICTBY

Hanpasnennocts (poduis):

(KOl M HAMMEHOBAHHE HAMPABJIEHHSA MOATOTOBKH / CMEUHAILHOCTH)

HNHubopmanvoHHbEIe TEXHOIOTHH
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OO6m1ast Tpy10EMKOCTB B 3.€./9acax 3/108
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naboparopHsie paboTHI (4Yac.) -
IpaKTHYECKHe (CeMUHApCKKe) 3aHATHs (4ac.) LF
CamocrositenbHas paboTa (4ac.), B TOM 4HCe: 52
KypcoBo# npoekT (pabota) (cemecTtp/4ac.) -
KonTtpons (3k3ameH, yac./3a4€T) JK3aMeH, 18

Jonenk, 2023 r.



Pabouass mporpamma IucHMIUIMHBL «Hayunvie uccredosanus npu paspabomre
MexHU4ecKo20 3a0anus Ha NPOeKMUpPosaruey COCTaBlIeHa B COOTBETCTBUU C yUeOHBIMU
IUTaHaMU 110 HANpaBJIe€HHUIO MOATOTOBKH (crienuanbHOCTH) 15.04.05 — « Koncmpykmop-
CKO-mexHon02u4eckoe obecnedenue MauuHOCMpOUmenbHsvlx Npou3soocmey (Hampas-
neHHOCTh — «MHpOpMaLMOHHBIE TEXHOJIOTHU MAIIMHOCTPOEHHUs» ) IS cTyAeHToB 2023
rojia Habopa 1o oyHoi popme oOyueHus.

CocraBureinb:
Joyenm xagedpor « Texnonoaus

MAUUHOCMPOCHUAY, K.M.H., 00Y. ' y
y ["opoGen U.A.

TTHCBb)
Pabouas nporpamma paccMoTpeHa H npﬁ;ceuaﬂnu kadenpb! « Texro-

702U MAUIUHOCMPOECHUSLY
IIporokon ot «30» mapra 2023 roga Ne 8.

l
/

3aBenyrouuii kadeapoit > (XXX Muxaiinos A.H.
(noanuco) /
v

Pabouas mporpamma ogoGpena y4eGHo-MeToaH4eckoii komuccueid ['OYBIIO
«IOHHTY» no nHampaBieHuio noArotoBkd (cmeuuanbHocTH) [5.04.05 «Koncmpyk-
MOpPCKO-mexHonozuyeckoe obecneyeHue MauuHOCmMpoUmenbHblX NPOU3BOOCME»

IIpotoxon ot «30» mapra 2023 roma Ne 8

Ilpencenarens _ A g cczess Muxaiinos A.H.
(noanmuce) .~
/




Pabouas mporpamma npoasiena s 20 roja npuéma Ha 3acelaHuu Kadeapsl
«Texnono2us MauiuHOCMpoeHusL .
IIpoTokoi OT « » 20 rona Ne

3aBeayromuii kaheapon

(moamuch) (®.1.0.)

PaGouast mporpamma nmpoasiena st 20 roja npuéma Ha 3aceaHuu Kadeapbl
«Texnonoeuss mawunocmpoeHus .

[TIpoTokoi oT « » 20 roaa Ne

3aBenyromuii kadeapou

(Toamuck) (®.1.0.)

Pabouas nmporpamma npoasiena st 20 rojaa npuéma Ha 3aceaHuu Kadeapbl
«TexHonoaust MauuHOCMpPoeHusLy.

[Iporokois oT « » 20 roaa Ne

3aBenyromuii kadeapon

(moamnuce) (®.1.0.)

PaGouast mporpamma npoasiena s 20 rojia mpuéma Ha 3aceaHuu Kadeapbl
«Texnonocuss MauuHOCMpPoeHUsL).

[IpoTokon OT « » 20 roma Ne
3aBenytrouuii kadenpoit

(moxnuck) (®.11.0.)



1 OBBEKT, HEJIb 1 3AJIAYX OCBOEHUSA ITUCHUITJIMHBI

JlucuuiinHa paccMaTpUBaET BOIPOCH! MPOBEACHUSI HAYUYHBIX MCCIICIOBAaHUN Ha
aTame pa3pabOTKU TEXHUYECKOTO 3aJaHUsl TEXHHUYECKOW MOATOTOBKH MAITMHOCTPOHU-
TEJIbHBIX POU3BOICTB.

[lenbro M3ydeHUs: TUCHUIUIMHBI «Hay4yHble uccienoBanus npu pa3paboTKe TeX-
HUYECKOTO 3a/laHusl Ha TPOSKTHPOBAHUE» SIBIACTCS (OPMHpPOBAHUE MPOQPECCHOHAD-
HBIX KOMIIETEHIIUN OCYIIECTBICHUSI HAyYHO-UCCIIEIOBATEIHCKON U MPOU3BOJACTBECHHOM
JESATEIbHOCTH B OOJACTH TEXHUYECKOW IMOJATOTOBKH MAIIMHOCTPOUTENBHBIX TMPOU3-
BOJICTB.

B pe3ynbTaTe 0CBOCHUS TUCHUILIUHBI CTYACHT JI0JKEH

3HaTh COCTaB, OCHOBHBIC TMOJIOXKEHHUS, U3JlaraéMble B TEXHUYECKOM 3aJlaHuU Ha
MPOBEICHUE TPOEKTHBIX paboOT, OCHOBHBIE METOJbl TPOBEICHUS HAYYHO-
UCCIIEIOBATENHCKUX PabOT MU pa3pabOTKE TEXHUUYECKOTO 3aJaHusl.

YMeTh caMOCTOSITENIBHO pa3pabaThiBaTh TEXHUYECKOE 3aJaHUE Ha MPOEKTUPOBA-
HUE, OCYIIECTBUTh BBIOOpP cmocoba W  METOAUKY TMPOBEJACHUS  HAy4YHO-
UCCIIEIOBATEIBLCKUX paloT.

Bnaners meTogamu moucka, coopa, COCTaBIE€HUsI MOJICNIN, 00pabOTKU pe3yJibTa-
TOB MPOBEACHUSI HAYYHBIX MCCIIEIOBAHUM, aHATU3a MOJYYEHHBIX JAHHBIX ISl COCTaB-
JICHUSI TEXHUYECKOTO 3a/IaHUs Ha MPOBEJICHUE MPOEKTHBIX PadoT.

[lepeuncrieHHbIe pe3yabTaThl 00yUEHUS SIBISIFOTCS OCHOBOM 7151 (POPMUPOBAHUS
CJIEAYIOIINX KOMIETECHIIHI:

- YK-1 CriocoOHOCTBh OCYIIECTBIATh KPUTHUECKUN aHAIN3 MPOOJIEMHBIX CUTYya-
IIMI HA OCHOBE CUCTEMHOTO MOAX0/a, BBIpa0daThIBaTh CTPATETHIO ACHUCTBUMN

- OIIK-7 CrocoOHOCTh OPraHU30BBIBAThH MOJTOTOBKY 3asiBOK Ha M300peTEHUs U
MIPOMBITIUICHHBIE 00pa3ilbl B 00JIACTU KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOW MOJATOTOBKHU
MaIIMHOCTPOUTEIBHBIX POU3BOJICTB.

2 MECTO JUCHMILJIUHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JlucuuIiinHa OTHOCUTCSA K 00s3aTeabHOM YacTu OJioka 1 AUCHUIIIMH y4eOHOTo
mnasa TOVYBIIO "JOHEIKWN HAIIMOHAJIBHBIM TEXHUYECKHII YHUBEP-
CUTET".

HNucrumnHa 6a3upyercs Ha 3HAHUSX, YMEHHSIX W HAaBBIKAX, KOTOPBIC CTYACHT
PUOOPEN MPU U3YYCHHUH CISAYIOMMX JUCITUIUINH. MaTEMaTHUKa, KOMITBIOTEPHAS M WH-
KeHepHas rpaduka, nHGOpMATHKA, MaTEepPUATIOBEACHUE, JETAIH MAIluH, COMPOTUBIIC-
HUE MaTepHaJIOB, 000PYIOBAHUE MAITMHOCTPOUTEILHBIX MPOU3BOJICTB, OCHOBBI TEXHO-
JIOTUM MAIIMHOCTPOEHUS, TEXHOJOTUUYECKUE MPOLIECCHl B MAIIMHOCTPOCHUHU, TEXHOJO-
TUYecKasi OCHACTKA, TEXHOJIOTHYECKHE OCHOBBI THOKOTO aBTOMATU3UPOBAHHOTO MPOU3-
BOJICTBA, OCHOBBI aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUSA, KOMIIBIOTEPHOE MPOCKTUPO-
BaHue TexHuuyeckux cucteM, CAIIP TexHonornueckux mporeccoB, TEOPETUUECKUE OC-
HOBBI T€XHOJIOTUU MPOU3BOJACTBA JIeTalled U COOPKU MAIllUH, METOJbI MOBBIIICHUS Ka-
YeCcTBa MAlllMH, OLIEHKA W MPOTHO3UPOBAHUE MapaMETPOB M3/EIUN MAIIMHOCTPOCHHS,



TEXHOJIOTUSI MAIIMHOCTPOCHMUS.

3HaHWs, YMEHUS U HaBBIKH, TPHOOPETCHHBIC NP OCBOCHUU JAHHOM IUCITUTLIH-
HBI, PEATU3YIOTCS CTYJCHTOM IPHU MPOXOKIAECHUHU IOCYJapCTBEHHON UTOTOBOM aTTeCTa-
105058

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1 Pacnpeneﬂenne y‘leﬁﬂblx YacoB 110 TeMaM TUCHMIIJIMHBI 1 BHJIaM

3aHATHH
HaumeHOBaHHE TEMBI KonmuaecTBo yacos
(coneprkaTeNbHBIX MOYJIEH) (ouHast hopma)

B Tom uncne
Bceero | Jlekuun | Jlabop | Ilpaxr. CP
(Cemun.).

Tema 1. Beenenune. Mecto Tex-
HUYECKOU MOJArOTOBKHU MPOU3-
BOJICTBA B IIPOU3BOJICTBEHHOM 3 1 - - 2
IIUKJIC MAITUHOCTPOCHUSI.
YrpaBiieHHE TPOCKTUPOBAHUEM.
Tema 2. CtpykTypa u cTaguu
npoekTupoBanusi. OCHOBHBIE
MOHATHS U onipeneneHust. Tex-
HUYECKOE 3aJ]aHhE Ha MPOEKTH- 8 2 - 2 4
pOBaHME U3/IETUS MAIIMHOCTPO-
enus. [IpaBuna cocraBieHus u
coctas T3

Tema 3. Mogaens. MoaenupoBa-
Hue. Knaccudukariis BU0B MO
JICTTUPOBAHUS CUCTEM.

Tema 4. Pemienue u aHAIN3 Ma- 32 6 ) 5 20
TEMATUYECKUX MOJENCH.

Tema 5. Ananutudeckoe pele-

11 2 - 3 6

HHE MaTeMaTHYCCKUX MOJeJIeH 22 4 i 4 14
Tema 6. UnciieHHbIE METO B

pEeLIEeHNs] MaTEMAaTHYECKUX MO- 10 2 = 2 6

JeJen.

KonrtakTHas padoTa (1omosHu- 4 i i i i

TEJIbHAs)

HToro 1o BuIaM 3aHITHNA 90 17 - 17 52
Kontpoib 18

UTOI'O: 108




dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe OCBOEHHUS TeM TUCHMUIIINHBI

Komnierenuun TeMbl TUCIUTITNHBI, HalleJIEHHbIE Ha (JOPMUPOBAHUE
KOMIIETEHIIUU

VK-1 Tewmsl 2, 3,4, 5,6

OIIK-7 Tema 3,4, 5,6

3.2 Jlekuum

Tema 1. Bseoenue.

ConepxkaHue TeMbl 1:

BBeaenue. Mecto TeXHUUECKOW MOATOTOBKY MPOU3BOACTBA B IPOU3BOICTBEH-
HOM IIMKJIe MamMHocTpoeHus. [IpoexktupoBanue. YnpapiieHUE TPOCKTUPOBAHUEM.

Jlureparypa k Teme 1: [1,2]

Tema 2. Cmpyxmypa u cmaouu npoeKmupoB8anusi.

ConeprkaHue TeMBbI 2:

Crtpykrypa u cTaguu npoekThupoBaHusi. OCHOBHbBIC MOHSTHUS U OMPEICIICHHUS.
TexHuyeckoe 3ajjaHue Ha MPOEKTUPOBAHUE U3JIeNMs MalllMHOCTpoeHus. [IpaBuna co-
cTaByieHUd U cocTaB 13

Jluteparypa k Teme 2: [1,2]

Tewma 3. Moodens. Mooenuposanue. Knaccugpuxayus 6uoos mooenuposarus

cucmem

ConeprkaHue TeMBbI 3:

Mopnens. Monenuposanue. Buasl moaeneit. Knaccuduxaius BU10B MOIETUPO-
BAaHMS CUCTEM. /[eTepMHUHUPOBAHHOE, CTATUCTUYECKOE, TUCKPETHOE MOJICIIMPOBAHHUE.
HarnsigHoe, CMMBOJIMYECKOE U MATEMATUYECKOE MOJICIIMPOBAHNE. AHATUTUYECKOE,
UMUTAIMOHHOE U KOMOMHUPOBAHHOE BUBI MOACTHPOBaHUA. OCHOBHBIE TIOIXO/IbI MIPU
MOCTPOCHUU MAaTeMaTHYECKUX MOJIeJIel mpo1ecCOB (DYHKIIMOHUPOBAHUS CUCTEM.

Jluteparypa k Teme 3: [3,4,7]

Tema 4. Pewenue u ananuz mamemamuyeckux mooenetl.

Conepxxanue Tembl 4:

AHaJIUTUYECKOE PEIICHUE MaTeMaTuYecKuXx Mojieneit. KubepHerndeckas MO/ICIb.
®daxTopsl, BO3AEHCTBYONIME HA 00BEKT. [loBepXHOCTh OTKIMKA. J([MHaAMUUecKas Mo-
JIeJTh TOKAPHO-BUHTOPE3HOTO cTaHKa. Onucanue moBeACHUS TMHAMUYECKON MOJIEH
muddepennnansubiMu ypaBHeHusiME. OO111ee ypaBHEHHE peaabHOM 00padaThiBaeMoit
MOBEPXHOCTH B BU/E psina Oypbe. AHanu3 nudpepeHInaibHOro ypaBHEHUS ABUKCHUS
BEPIIMHBI pe3lia. AHAIN3 penieHus 1ud. ypaBHEHUSI.

Jlurepatypa Kk Teme 4: [3,4,7]

Tema 5. Ananumuueckoe peuiernue mamemamuieckux mooeJet

ConepkaHue TeMBbI S:

JluneiiHas AMHAMHUYECKasl CUCTEMa C TAPMOHUYECKUM BHEITHUM BO3MYIIIEHUEM.
Koaddunment nauaamuunocty cuctemsl. [loBeneHue TMHEHHON JUHAMUYECKON CUCTe-
MBI TIPU CITy4alHOM XapaKTepe BHEITHEro Bo3MyIieHus. CreKkTpajibHas TIIOTHOCTD.

Jlutrepatypa k Teme 5: [3,4,7]

Tema 6. Yucnenuvle memoowl peuieHuss MamemMamuyeckux Mooeell.




ConepkaHue TeEMBbI 6:

Yucnennple METOABI pEIEHU MaTEMaTHYECKUX moaenen. Meron ['aycca no
cxeme Xajeukoro. Metoasl XOpA U KacaTeNIbHbBIX, IPIMOYTOJIbHUKOB, TPaleluii,

Cumrcona, Ditnepa, Pynre-Kyrra.
Jluteparypa k Teme 6: [3,4,7]

3.3 IlpakTnyeckue (CEeMUHAPCKHE) 3aAHATHS

No Tema paboThl
n/n

OO0neM, Jac.

JInte-
parypa

1 Pa3pabotka T3 Ha npoekTupoBaHUe

[1,2,5]

CtpyKkTyphl U cxembl Mojienield. HenpepbiBHO-
JIETEpMUHUPOBAaHHbBIE Mojenu (D-cxemsr).
JluckpeTHo -aeTepMuHUpoBaHHbIE Mojenu (F-
cxema). JluckperHo-croxactuueckue mojenu (P-
cxembl). HempepbpIBHO-CTOXaCTHUECKUE MOJIETU
(Q- cxembr). O606mEHHBIE MOACTH (A — CXEMBI).

[3,5,7]

Pemienue u aHanm3 MaTeMaTUYECKUX MOJIEIICH.
3 Mopens nepeMelieHus CynnopTa TOKapHO-
BUHTOPE3HOT'O CTAHKA.

[4,5,7]

AHaIUTAYECKOE PEIICHUE MATEMATHYECKUX MO-
neneit. KoapuimeHT 1MHaMHUYHOCTH CUCTEMBI.
I'paduueckoe npeacraBieHue Kko3PppuureHTa
TUHAMAYHOCTH cucTeMEl. [loBenenne nnueinon
4 JTWHAMUAYECKOW CUCTEMBI MPU CIIy4YalHOM Xapak-
Tepe BHEIIHETo Bo3MmyIiieHus. [ paguyeckoe
MPEJICTABICHUE PEMIEHUS] MATEMATUYECKON MO/IE-
JIA JIMHEWHOW IMHAMUYECKOU CUCTEMBI CO CITy-
YaWHBbIM BO3MYIICHHUEM.

[3,5,7]

UucneHHble METOAbI PEIEHUS MAaTEMATUUECKUX
mojene. beciienTpoBoe nundoBaHue 3arOTOBKHU.

[4,2,5,7]

NUTOI'O:

17

3.4 J1abopaTopHbie padoThI

JIabopaTopHbie pabOThI IO TUCUHUILIIMHE YYEOHBIM IJIAHOM HE MPETyCMOTPEHBI.

3.5 CamocrosiTesibHasi padoTa cTyIeHTa

No Bunbr camocTosTensHOM paboThI CTyICHTA O0OnemMm,

n/m qac.
M3ydeHne JIEKHIHOHHOTO MaTeprana 24
[ToaroToBka K NpakTUYECKUM 3AHSITUSAM 28

1

2

3 [ToaroToBka Kk 1a60paTOPHBIM padoTamM

4 BrinonHeHne KypcoBoro npoekra (36 yacos)




o1

BrinosHeHne KypcoBoi paboTsl (27 uacos) -

6 BrinonHeHne HHANBUYILHOTO 3a1aHusl (He Menee 9 uacos) -

HUTOI'O: 52

3.6 KypcoBoii npoekT (padoTa), HHAMBHIYaJbHOE 3aaHHE

KypcoBoii npoekT (paboTa) 1 UHIUBHAYAIbHOE 33JjaHUE MO JAUCIMILUIUHE Y4yeo-
HBIM IJIAHOM HE TIPETyCMOTPEHBI.

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kputepuu ¥ MKaJbI /151 HHTETPUPOBAHHOM OLIEHKHU YPOBHS
c()OpMHPOBAHHOCTH KOMIIETEHLIMii
Cocmasenaowas komnemeHyuu — NOJHOMA 3HAHUL

- HyJIeBOW YPOBEHb: HEBEpPHBIC, HE apryMEHTHUPOBAHHBIC, C MHOXECTBOM TPyOBIX
OIMOOK OTBETHI Ha BOMPOCHI / OTBETHI Ha JIBA BOMPOCA U3 TPEX MOIHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHMUIA;

- MUHUMAaJIbHBIA YPOBEHb: JaHbl HE MOJIHbIC, HE TOYHBIC U apTYMEHTUPOBAHHBIE OT-
BETHl Ha BOIPOCHL. YPOBEHb 3HAHUM HM)KE€ MUHUMAJIbHBIX TpeOoBaHuil. JlomyiieHo MHO-
ro TpyObIX OIHUOOK;

- IOPOTOBBII YPOBEHb: J1aHbl HEJJOCTATOYHO MOJHBIE, TOUHBIE U apryMEHTHPOBAH-
HbIE OTBETHI HAa BONPOCHL. [110X0 3HAaeT TepMHUHBI, ONPEACICHUS U TOHATHUS; OCHOBHbBIE
3aKOHOMEPHOCTH, COOTHOIIEHUS, IPUHLIUIIBL. J{OMyIIIEeHO MHOTO HErpyObIX OLIMOOK;

- cpelHUM ypoBeHb: J[aHbl JOCTATOYHO MOJHBIE, TOUHBIE U APIYMEHTUPOBAHHBIC
OTBETHI Ha BOMPOCHI. B 11e110M 3HaeT TEPMUHBI, ONPEACTICHHS U TOHATHS, OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIIICHUS], TPUHIUTIBL. J{0MmyIIieHo HECKOIbKO HETPyObIX OMIHOOK;

- IPOJIBUHYTHIN YPOBEHB: aHbI MOJHBIE, TOUHBIE U ApTYMEHTUPOBAHHBIC OTBETHI HA
BOTPOCHI. 3HAET TEPMHUHBI, ONPEIEICHUS] U TIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIEHUS, TPUHIUIEL. JIOMyIIeHO HECKOIBKO HErpyOBIX OIHOOK;

- BBICOKHMI YPOBEHb: JaHbl TOJHBIC, TOYHBICE U apTyMEHTHPOBAHHBIC OTBETHI Ha
BONPOCHL. 3HAET TEPMUHBI, ONPEJCICHUS U MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIEHUS, TPUHIUIBL. J[OMyIIIEHO HECKOIBKO HETOUHOCTEH.

Cocmasenaowas kKomnemeHyuu — yMeHus

- HyJIEBOIl ypOBEHb: IIOJHOE OTCYTCTBHE NMOHUMAHUS CYTH METOJUKHU PEIICHUS 3a-
Ja4dM, TOMYIIEHO MHOXKECTBO IPYOCSHIIINX OIMOOK / 3a/1aHUS HE BBIMOJTHEHBI BOOOIIIE;

- MUHUMAaJIbHBII YPOBEHb: c1a00€ NMOHMMaHHE CYTH METOAMKH PELICHHs 3a]auu,
JIOTTYIIeHBI TpyObie ommoOKu. Permenns He o0ocHOBaHbI. He yMeeT ncmosib30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEpATypy. He opreHTupyercs B crienuaibHONM HAYyYHOM JUTEpa-
Type, HOpMaTHUBHO-TIPABOBBIX aKTaX;

- TIOPOTOBBIM YPOBEHB: JOCTATOYHOE MOHMMAHHUE CYTH METOAMKH PEIICHUS 3a/1a4H,
JOMYIIeHbI OMMOKK. Perennst He Bcerma 000CHOBaHBL. YMEET MCIOJIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Cnabo opueHTHpYeTCs B CIIEMaIbHON HaydYHOH JIUTepaTy-
pe, HOPMaTHBHO-TIPABOBBIX AKTaX;




- CPeIHUI YpOBEHb: B LIEJIOM MMOHUMAET CYTh METOJUKHU PEIICHUS 3a]1aui, OIyIlie-
Hbl omMOKku. Pemenuss He Bcerga 0OOOCHOBaHBI. YMEET HCIOIB30BATH HOPMATHBHO-
TEXHUUYECKYIO U CIICIMATbHYIO HAYUHYIO JIUTEPATypy, HOPMAaTUBHO-TIPABOBBIE AKTHI;

- IPOABUHYTHIM yPOBEHB: B LIEJIOM TTOHUMAET CYyTh METOAMKH PEIICHUs 3a7auH, J10-
NyIEeHbl HeToYHOCTU. Coco0eH 000CHOBATh PEIICHUs. Y MEET UCIOIb30BATh HOPMATHB-
HO-TEXHUYECKYIO U CIIEIUATBHYIO HAYUHYIO JIUTEPaTypy, HOPMAaTUBHO-TIPABOBBIC aKThI;

- BBICOKMH ypOBEHb: TOHUMAET CYTh METOJIMKH perieHus 3amaun. Crnocoden o0oc-
HOBaTh pEUICHUS. YMEET HCMOIb30BaTh HOPMATHUBHO-TEXHUYECKYIO U CIHEIHUATbHYIO
HAYYHYIO JIUTEPATYPY, IEPEA0BOM 3apyOEKHBII OMBIT, HOPMATUBHO-TIPABOBBIC AKTHI.

Cocmasenaowas kKomnemeHyuu — 61a0eHue Hagblkamu

- HyJIEBOM YypOBEHb: HE MPOJEMOHCTPUPOBAJI HABBIKM BBHIMIOJHEHUS Mpodeccuo-
HaJBHBIX 3a/a4. VICTIBITHIBAET CYIIECTBEHHBIE TPYAHOCTH MPU BBITIOJHEHUU OTIACIBHBIX
3aJaHu;

- MUHUMAaJIbHBIM YPOBEHb: HE MPOJAEMOHCTPUPOBAI HaBBIKU BBINOJIHEHUS IIpodec-
CHOHAJBHBIX 3a7ad. VICOBITBIBAET CYHIECTBEHHBIC TPYAHOCTH TPHU BBHIMOJIHEHUU OT-
JICIBbHBIX 3aJJaHUM;

- TIOPOTOBBI YPOBEHB: BJIAJICET OMBITOM TOTOBHOCTU K MPOQPECCHOHATBHOMN Jesi-
TETBHOCTH U MPO(HECCHOHATFHOMY CaMOCOBEPIICHCTBOBAHUIO HA MOPOTOBOM YpPOBHE.
TpynoBbie NEeHCTBUS BHIMOTHIET MEUICHHO U HEKaYeCTBEHHO;

- CpeIHHUI ypOBEHB: BIIAJICET CPETHUM OMBITOM FOTOBHOCTH K MPOQecCHOHANTBHOMN
JESTENIbHOCTH U MPO(eCcCHOHAIBHOMY CaMOCOBEPILIEHCTBOBaHUIO. TpynoBble AeiicTBUS
BBITOJIHSET Ha CPETHEM YPOBHE 10 OBICTPOTE U KAYECTBY;

- IPOABUHYTHIM YpOBEHB: BIAJEET OMBITOM U JIOCTATOYHO BBIPAXKEHHOM JINYHOCT-
HOW TOTOBHOCTU K IPO(ECCHOHATIBHON NEATENBHOCTH U PO(ECCHOHATBHOMY CaMOCO-
BEPILIEHCTBOBAHUIO. BBICTPO M KaueCTBEHHO BBIMOIHSET TPYAOBbIE IEHCTBUS;

- BBICOKHI YpPOBEHbB: BIIAJICET OMBITOM U BBIPAKEHHOCTHIO TUYHOCTHON TOTOBHOCTH
K NpOQEecCHOHANBHON JEATENBHOCTH M MNPOPECCHOHATBLHOMY CaMOCOBEPILIEHCTBOBA-
HUIO0. BBICTPO 1 Ka4eCTBEHHO BBITMOIHSIET TPYIOBBIC ICHCTBHUS.

0Ob606wéHHas oyeHKa chopmupo8anHoCmu KoMnemeHyutl

- HyJIeBOM YPOBEHb: KOMIIETCHIIUU HE C(POPMHUPOBAHBI;

- MUHUMAJIbHBIA YPOBEHb: 3HAYUTEIHLHOE KOJUYECTBO KOMITETEHIIMI HEe chopMu-
pPOBaHO;

- TIOPOTOBBIM YPOBEHB: BCE KOMIIETEHIIMH C(HOPMHPOBAHBI, HO OOJBIITMHCTBO Ha
IOPOTOBOM YpPOBHE;

- CPEIHUI YPOBEHb: BCE KOMIIETEHIIMN CPOPMHUPOBAHBI HA CPETHEM YPOBHE;

- IPO/IBUHYTHIA YPOBEHb: BCE KOMIETEHLIUN CPOPMHUPOBAHBI HA CPEITHEM HJIU BbI-
COKOM ypOBHE;

- BBICOKH YpOBEHb: BCe KOMIETEHIIMH C(HOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2. Bonpocsl K 3K3aMeHy

[IpomexxyTouHass aTTecTamusl MO pe3yjbTaTaM OCBOCHHUS TUCIUIUIMHBI B Ce-
MECTpe MPOBOAMUTCA B (pOpME ceMeCTPOBOTO IK3aMeHa B cOOTBETCTBUU ¢ «[lonoxxennem
00 opranuzaiuu y4eOHOro mnpolecca B JIOHEIIKOM HallMOHAJIBLHOM TEXHUUYECKOM YHH-
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BepcuteTe (HOBas pefakius)y», yreepxkaéHHoMm mpukazoM ['OYBIIO «JOHHTVY» Ne
1006-14 ot 01.12.2016r.

IlepeueHb BONPOCOB K DK3aMEHY:
JlaThb onpejieneHue MOHSATUIO TPOCKTUPOBAHKE
VYrpaBiieHre NpOESKTUPOBAHUEM
Cranguu pa3pabOTKU KOHCTPYKIMH U3I€TUs MAIIMHOCTPOEHUS
IToHATHE TEXHUYECKOTO 3aJaHUsI
[IpaBuiia cocTaBiICHUS U COCTAB TEXHUUECKOTO 3aaHus
[IpaBwmiia opopMiteHHss TEXHUYECKOTO 3adaHus
Conepxanue MpoBeIeHUs] HAyYHBIX UCCIEAOBaHUM Mpu pazpadoTtke T3
HccnenoBanus paboThl 00bEeKTa
OTau4us UCTIBITAHUM OT HMCCIIeIOBAaHUM pabOThl 00BEKTa
10 OcHoOBHEBIE TpeOOBaHUS npu MPOBEICHUH AKCIIEPHUMEHTAIBHBIX
HCCIICIOBAaHUI
11 MopenupoBanue. Busibl MoaepoOBaHUS
12 OcHOBHBIC TTOJIXO/IBI TIPH MPOBEACHUN MAaTEMaTHIECKOTO MOICITUPOBAHUS

O©ooO~~NOoOoolhs, WN -

13 AHanuTHUecKoe pelIeHHe MAaTeMaTHYeCKHUX  MOJIENIECH. Pemenune
OJTHOPOJHOTO AU HEPEHIINATBHOIO YPAaBHEHUSI BTOPOIrO MOPSAKa
14 AHanmuTUYecKO€ pElIEHHEe MAaTeMAaTHUYECKHX MOJEIIEH. Pemenune

OJTHOPOJIHOrO TU(PPEepPEHIINATBHOIO YPABHEHUSI BTOPOIO MOPSIIKa

15 Amnanu3 rpaduueckoro mpejcraBieHus cBOOOAHBIX KoJieOaHU 00beKTa C
MaJIbIM BSI3KMM COTIPOTHBIICHHUEM

16 Ananu3 xapakrepa kodhpuireHTa TMHAMUYHOCTH MEXAaHUUECKOU CHCTEMBI.

17 Ananu3 moBeAeHUsS JUHEHWHOM IWHAMHUYECKOW CHUCTEMbI IMPU CIydalHOM
XapaKTepe BHEIIHETO BO3MYIIICHUS

18 YucneHHbie METOBI PEIICHUS] MATEMATHYECKUX MO/IEIIeH

19 Metonas! unciaeHHOro nudhepeHIIMPOBaHNs 1 UHTETPUPOBAaHUS (PYHKITUI

20 MopaenupoBaHue CIy4alHbBIX BO3ICHCTBHM

[IprMepHBIN epeyeHb 3a7a4 K JK3aMEHY:

1. Pa3paboTka TEXHHMYECKOIO 3aJaHus Ha MPOEKTUpOBaHUE 00beKTa (10 TeMe
MarucTepcKou AuccepTaiun).

2. Pacuér munamuueckoit cucteMsl (mudepeHnraTbHOe ypaBHEHHUE BTOPOTO
MopsJIKa C MPaBOM YacThIO).

3. Paspaborarh MareMaTHuecKyr MOJIEIh IEPEMEIICHUS CYITIOpTa TOKapHO-
BHUHTOPE3HOTO CTaHKa

4.3 IIpumep 3K3aMeHAITUOHHOTO OMJIeTA
TOVBIIO «JOHELIKMI HALIMOHAJIbHBI TEXHUYECKUI YHUBEPCUTET»

ITporpamma: MarucTparypa

(bakanaBpHaT, CICIUANUTET, MATUCTPATYPA)
HanpasieHnue noaroToBku (crenuaib- 15.04.05 «KOHCTPYKTOPCKO-TEXHOIOTHYECKOe obecmede-
HOCTB): HHE MAIIHHOCTPOUTEIBHBIX IPOH3BOJICTBY

(Ko, Ha3BaHHE)
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HanpaBneHHOCTD: WH(popMaIHOHHbBIE TEXHOJIOTHH MAITMHOCTPOCHHS
(Ha3BaHME)

CemecTp: 2 cemectp ydeOHoro roga 2022-2023r.r.

YueOHasi AUCHUIIIMHA: Hayunsie uccnenoBanus npu pa3padoTke

TCXHUYCCKOT'O 3aJaH1s Ha IPOCKTHUPOBAHUC

IK3zamenauuonnslii ounem Ne 3

1. Craguu pa3zpaOOTKU KOHCTPYKIMU U3IETUS MAITMHOCTPOEeHUs. (20 O6aioB).

2. [IpaBumna cocTaBlIeHHS U COCTaB TEXHUYECKOTO 3adaHus. (20 6amioB).

3. UncnenHble METOIBI pEIICHUST MaTeMaTHIecKux Moeneit. (20 6amios).

4. 3amada. Pacuét nuaHamudeckoi cuctemsl (TuddepeHImanbHOe ypaBHEHUE BTOPOTO
MOpSAKa ¢ MPpaBoi yacThio). (40 6amioB)

Paccmompeno u ymeeporcoeno na 3aceoanuu xageopsr Texnonoeus MauuHocmpoenus

IIpomoxon Ne'l om 31.08.2022

3as. kagheopoti MuxaitnoB A.H. Jlexmop I'opoben NL.A.

4.4 Kputepum ouleHUBAHUA

B xaxaom Ouiiere coaepXKUTCA TPU TEOPETUUYECKUX Borpoca (3aganue Nel-3) u
onHa 3anaya (3aganus Ned). 3aganusm Nel-4 mpucBanBaroTCs CIEAYIONINE BECOBBIE KO-
s unumentsr: 0,2; 0,2; 0,2 u 0,4. Cymma BecoBbIX K03 (DUITMEHTOB paBHa €AUHUIIE.

OTBeT Ha Kax o€ 3amanue ornennBaercsd 1o 100-0aapHO mKae.

B cimydae teopermueckoro 3ananus oueHka «100» cTaBUTCS B cilydae MOJIHOTO
CUCTEMHOTO PacKpBITHs BOIpoca 0e3 Kakux-nubo HeTowHocTed. bamiel cHuMaroTcs,
€CJIM B OTBETE YMYIIEHBI KaKue-In00 BTOpOCTENeHHbIe MOMEHTHI (0 10 6ansoB), no-
MYIIEHbI HeCYIIECTBEHHbIE HETOYHOCTH (110 10 6asioB), JOMyIIEHBI CYIIIECTBEHHBIE He-
TOYHOCTH TIPU TPABHIBHOM OTBETE B IieioM (70 25 0amioB), MpU HEIOCTATOYHOM
MPEICTABICHUH MaTepHayioB (0aibl CHUMAIOTCS KaK MPOIEHT HEJOCTAIOIIET0 MaTepu-
ana c y4€TOM €ro 3Ha4uMOCTH).

B cnyuae 3agaun onenka «100» cTaBuTCs Npy NpeICTABICHUH ITOJTHOTO PELIEHUS
C MPaBUJILHBIM XOJOM M TOYHBIM OTBETOM, MPU BEPHOM YyKa3aHWUU C€IUHUI] UBMEPECHUS
BCEX (PU3MUECKUX BEJIMYUH U BBIMOJHEHHOM IOJHOM aHaJIM3€ Pe3yJIbTaToB (€CIU Tpe-
Oyetcst). banmiabl CHUMAKOTCS, €CJIM B PEUIEHUU €CTh HECYIIECTBEHHbIE HETOYHOCTH, HE
NOBJIMSABLINE HA pe3ynbTar (10 15 0amioB), HEBEPHO yKa3aHbl WM HE YKa3aHbl €IMHU-
1[I U3MepeHus (PU3NYECKUX BEJUYUH (10 15 6amioB), AOMyIIEHBI OTACIbHBIE HETOYHO-
CTH B XOJI¢ pelleHUs], HE MCKA3UBIIUE XOJ PEIICHUsS B IejoM (10 25 06aioB), HETOU-
HOCTh YHCIICHHBIX pe3ybTaToB (10 15 GamioB), ommbku B aHamm3e pe3ynbTaTtoB (10 20
OaJsoB).

Nrtorosas olieHKa 3a HK3aMEH PACCUUTHIBAETCSI KAK CyMMa MTPOU3BEACHUN OIIEHOK
3a KaXKJ10€ 3aJjaHre Ha UX BECOBOU KOA(DPHUITEHT.

[Ipumep pacuéra UTOrOBOM OLIEHKH IO DK3aMEHY.



12

B 6unere umeercs 4 3amanus ¢ BecoBbiMU Koddduinentamu 0,2; 0,2; 0,2 u 0,4. ITycth
OIIEHKHM 3a Kaxkaoe 3amanue 1o 100-0amnpHOM mkane cocraBuiu: 90, 70, 85 u 90, co-
OTBETCTBEHHO. Toraa uToroBasi OleHKa 1o 3k3ameHy cocrasiser: 0,2- 90 + 0,2 -70 +
0,2 85 +0,4 -90 = 85 Gammos.

[Tonyuennast ouenka no 100-OannpHOM IIKane OMpenenseT OLEHKY IO Haluo-
HaJILHOM 1IKane u miajie ESTS.

Cymma GasioB OrneHka OrneHka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A OTnnuHo
80-89 B x
75-79 C OpOtIO
70-74 D y
60-69 E JTOBIIETBOPUTEIHHO
35-59 FX He
0-34 = YIIOBJICTBOPUTEIHHO

* — ¢ 00s13aTEIbHBIM IMMOBTOPHBIM M3YUCHUCM NUCHUIIIINHBI.

5 PEKOMEHAYEMAS JIMTEPATYPA
I. OcHoBHas1 JMTepaTypa

1. bocooyxoe C. U. Texnonocuueckue npoyeccol 8 MAWUHOCMPOEHUU [DNeKmpoH-
Holli pecypc]: yuebnuk / boeooyxoe C. U. - Mockea : Mawunocmpoenue, 2009. -
640 c. - Pesicum docmyna: http://www.iprbookshop.ru/5165

2. Xopowes A.H. Ynpaenenue pewenuem npoekmuuix 3aoay na npeonpusmuu // Co-
8pemenHbvle HayuHble uccaedosanus u unnosayuu. 2011. No 7 [Dnexmponnsiii pe-
cypc]. URL: https://web.snauka.ru/issues/2011/11/4940
I1. lonoiHUuTEIbHAS JHMTEpPaTypa

3 Hlepmor C.H. MaremaTtnieckoe MOJECIUPOBAHKUE B MAIIMHOCTPOSHUHM: y4eO. IM0-
cooue/ C.H.IlleBnoB, M.A.Tamapkun - Poctos v//1.: UL JAI'TY, 2016 — 132¢
(mocTtymn uepe3 TMYHBIA KaOMHET CTYJIEHTA).

4 Tlpokodses, I'.D. OcHOBBI NPUKIAJAHBIX HAYYHBIX UCCIECIOBAHUMN NIPU CO3AAHUH
HOBOH TexHuku: MoHorpadus / I'.®. [Ipokodses, H.}O. MuxioBimk - Apxas-
renbck: U CADY, 2014 (moctyn dyepes JIMUHBIA KAOMHET CTYACHTA).

6 YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Y4eOHO-MeTOAMYECKHE U31aHUsA, paspadoTannbie B JOHHTY:

5 Meronuueckne yka3zaHus MO MPAKTHUYECKUM 3aHIATHSIM TUCIHUILTMHBI « Haydanrbie
WCCJIEIOBAHMSI IPU Pa3pabOTKe TEXHUYECKOTO 3a/IaHUs Ha TPOCKTUPOBAHUEY /
CocraButens: ['opooery M. A. — Jlonenk: 'OYBIIO JJOHHTY, 2022 — 34c. (10-
CTYII Yepe3 JIMYHbIN KAOUHET CTYJICHTA).

6 MeTonuueckne yKa3aHus 10 OPTaHU3AIUH CaMOCTOSTEILHON pabOTHI IO TUCITH-
mmHe «Hayunble nccaenoBanms npu pa3pad0TKe TEXHUYECKOTO 3a/IaHUs Ha
npoektupoBanue» / CoctaBurenb: ['opoden U.A. — Joneuk: TOYBIIO IOH-
HTYVY, 2022 — 17c. (nocTym 4epe3 JIMYHbII KAOMHET CTYAEHTA).


http://www.iprbookshop.ru/5165
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7 bontan A.B. Teopust mHKEHEPHBIX HCCleA0BaHU: YueOHoe mocodue (u3anue
2-e iepepabdoTtanHoe u nonoiaHeHHoe) / A.B.bontsan, U.A.I'opobGer - JloHelk,
HourHTY, 2004. — 162 c., nm.

DJIeKTPOHHO-UH(pOPMAIIMOHHBIE PecypChl

8. DnexTponHo-6ubnuoreynas cucrema JJOHHTY [Onextponnsiii pecypc]. - Pe-

xuM gocrymna: — http://donntu.ru/library

9. DnexktponHO-OnMOMHOoTeuHas cuctema IPR SMART [DnexktponrHsIii pecypc]. -

Pesxxum noctyna: http://www.iprbookshop.ru
10. Hayunas snexktponHas 6ubnuoteka "KubepJlennnka' [DnekTpoHHBIN pecypc].
- Pexxum pgocryma:_
Internet-pecypcsl
11 MuadopmanuonHas cucreMa "EnnHoe oKHO 10CTyMa K 00pa3oBaTeIbHbIM
pecypcaM" [DneKkTpoHHBIN pecypce]. - Pexum nocryna:

12 VudopmannoHHas CUCTEMBI IOCTYIIA K 3JIEKTPOHHBIM KaTajoraM OHOIHOTEeK
chepsol oopazoBanus u Hayku (MC SKBCOH)[9nexTpoHHbIil pecypc]. -Pexum
J0CTyTIA:

7 MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCIHUIIJIMHBI

7.1. MaTtepunajibHO-TeXHUYECKOE OCHAIIlEHUE Ay IUTOPHIL:
AyauTOpUH I IPOBEACHHS JIEKIMOHHBIX 3aHATHH.

JIeKIIMOHHBIE 3aHATUS MPOBOJATCS B ayAUTOPHIX YUEOHBIX KOPIYCOB COTJIAaCHO
pacnucaHuio. AyAWTOpUS JOJDKHA COOTBETCTBOBATH CTAHJIAPTHBIM TPEOOBAHUSM,
NPEAbABISIEMbIM K ayJIUTOPHUSM JJIA TPOBEACHUS 3aHATHH. JOMOJIHUTENIbHbIE
TpeOOBaHMS K OCHAILICHUIO ayTUTOPUIA:

- KOMIUIEKT MYJIbTUMEAUNHON anmapatypsl (MyJIbTUMEIUUHBINA TPOEKTOP, IKPaH,
KOMITBIOTEP/HOYTOYK, KOMIUIEKT 3JIEKTPOHHBIX MPE3EHTALMI/CIailoB).

- naketel [IO oOmiero HasHaueHus (TekctoBble pegaktopel MS WORD,
EXEL, PDF Viewer, Internet Explorer, TeamViewer);

- J0CKa, KOMILJIEKT (hJIOMacTepoOB.

AyIMTOPHH /ISl IPOBEICHUsS NPAKTHYECKHUX 3aHATHH.

Aynutopuu i IPOBEACHUS NPAKTUYECKUX 3aHATUN.

[IpakTHyeckue 3aHATUS TPOBOJATCS B AyAUTOPHUIX YUEOHBIX KOPIYCOB COIJIACHO
pacnucaHuo. AyIuTOpus JOJKHA COOTBETCTBOBATh CTAaHAAPTHBIM TPeOOBaHUSM,
NPEAbABISIEMbIM K ayJUTOPUSIM JUIsl TMpPOBEAEHUS 3aHATUH. JONMONHHUTENbHbIE
TpeOOBaHMS K OCHAILICHUIO ayTUTOPUIA:

- KOMIUIEKT MYJIbTUMEAUNHON anmapatypbl (MyJIbTUMEIUUHBIN TPOEKTOP, IKPaH,
KOMITbIOTEP/HOYTOYK, KOMIUIEKT 3JIEKTPOHHBIX MIPE3E€HTALUNA/CIIaliIOB).

- naketel [IO oOmiero HasHadyeHus (TekcToBbie pegakTopel MS WORD,
EXEL, PDF Viewer, Internet Explorer, TeamViewer);

- JIOCKa, KOMIUIEKT (hJIOMacTepOB.

Jiis  cTyaeHTOB OYHOW (QopMbl OOy4YeHHUS TMPAKTUUYECKHE 3aHATHS MOTYT
IPOBOJUTHCA METOJOM KOJUIEKTUBHOTO MPOEKTA, COTJIACHO PErVIAMEHTA MPOBEACHUS
paboTHI.


http://donntu.ru/library
http://www.iprbookshop.ru/
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7.2. IlomeneHust AJ51 CAMOCTOSITEIbHON PadoThI

JUiss  camocTOATENbHOM  pabOThl  CTYAEHTOB HCIOJIB3YETCS — ayJIUTOpHS,
OCHAILIEHHAs NMEPCOHAIBHBIMU KoMmIbloTepaMu ¢ naketamu [1O oOmiero Ha3HaueHHs
(rexcroBele pemaktoper MS WORD, EXEL, PDF Viewer, Internet Explorer,
TeamViewer), noctynom B UHTEpHET U 3NEKTPOHHYIO OUOIMOTEKY YHUBEPCHUTETA.

7.3. JInueH3uoHHOE NPOrpaMMHOe odecnieyeHmne

JIJist caMOCTOSITENIbHON pabOThl CTYJAEHTOB MPHU TMOJATOTOBKE pabOT MO M3ydae-
MoM AUCHUIIIIMHEC HMCIIOJIB3YCTCA JIMOCH3HMOHHOC IIPOIrpaMMHOC oOecnieuenne MS
WORD, EXEL, Internet Explorer.



