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Pabouas mporpamma coctaBieHa ¢ y4éroMm TpeOoBaHuii dexepaqbHOrO TOCYIApCTBEHHOTO
oOpasoBarenbHOro crangapra (mpuka3 Ne 728 ot 09.08.2021) mo mampasieHuto moaroroBku 15.03.02
TexHonoruyeckre MamMHbL ¥ oOopymoBanue s npoduius «llumieBas HMHXKEHEPHs MaJbIx
IPEANPUITHI) Ha OCHOBAaHUHW y4eOHBIX MJIaHOB Habopa oOydarommxcs 2022 rona.

Pa3pabotunk nporpaMmsl:

JloeHt B.B. Carazees

COI'1IACOBAHO

Pabowas mporpamma paccMoTpeHa M oxoOpeHa Ha 3acemaHuu Kadenpol «HxeHepHOM
KOMIIBIOTEPHOH rpaukd ¥ aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHUSA», IMPOTOKON  OT
16.05.2022 r. Ne 7.

3aBenyromuii kadpenpoit  Cocnacosano A.I'. MyxameTr3sHOBa

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ilesin ocBOEHUS AUCHUILIMHBI

[lenssMu ocBOCHUS TUCHUTUTUHBI «HauepraTenbHas reOMeTpus» SBISIOTCS:
a) bopmupoBaHue 3HAHUI 0 3AKOHOMEPHOCTSX H300paKEHHUsI TPOCTPAHCTBEHHBIX 00BEKTOB HA YEPTEKE;
0) 0OyueHne TEXHOJIOTUH ITOCTPOCHUS YEPTEIKEH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMmbl

Hucunmumna «HaueprarenbHass reoMeTpusi» OTHOCHTCS K oOssarenbHoit uwactu OOIl u

dopmupyet y oOyuaromuxcs 1no npoduinto «Ilumesas nHxeHepus: MabIX NPEANPHUATHI» HAOOpP 3HAHUM,
YMEHUH, HABBIKOB U KOMIIETCHIIUM.

I[J'ISI YCIIEUIHOTO OCBOCHHA IUCHHUILIWMHBL «HaqepTaTenLHa;{ reoOMETpUs» O6yanOIHHfICﬂ 1o

HanpasieHuo noArotoBku 15.03.02 «TexHOJOrHUECKHuEe MAIIMHBI U 00OPYAOBAaHUE» JOJKEH OCBOUTH

MaTepHall MpeAIeCTBYOIINX TUCIMUITINH:

1. 'eometpus ( MIKOJIBHBINA KYPC )
Jucuunnuna «HaueprarenbHas reomMeTpus» SBISIETCS HPEIIIECTBYIOLIEH M HeoOXxoauma i

YCHELHOr0 OCBOEHUS MOCIEAYIOINX AUCLIUIIINH:

1. NmxeHnepHast 1 KOMITbIOTEpHAs rpaduka

2. KoHCTpyHpOBaHUE M pacyeT JIEMEHTOB 000pYyI0BaHUS (110 OTPACIISIM)

3. OCHOBBI IPOEKTHUPOBAHUS

4. OCHOBBI ITPOCKTHOM EATEILHOCTH

5. Teopust MeXaHM3MOB U MAIINH

3. Komnerennuu odyuaiomierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHS TUCHUILIUHBI

OIIK-1 Cnoco0eH NPUMEHATH eCTeCTBEHHOHAYYHbIE 1 001IleMH KeHepHbIe 3HAHMA, MeTOAbI MAaTEeMAaTHYeCKOI0
aHAJIM32 U MOJIeJIMPOBAaHNS B PO ecCHOHAIbLHOI 1eITeTbHOCTH;

OIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIMIUINH, METO/IbI 00Pa0OTKH Pe3yJIbTaTOB IKCIIEPUMEHTA,
METO/Ibl MATEMAaTHIECKOTO aHAIN3a ¥ MOACINPOBAHUS B IPO(ECCHOHANBHOMN e TENEHOCTH

OIIK-1.2. YMeeT NpuMEHATh TEOPETHUECKHE 3HAHMS U SKCIIEPHIMEHTAIEHBIE METO/IbI MCCIIEAO0BAHNUS IIPH pacueTe u
MPOEKTHPOBAHHUH JIEMEHTOB TEXHOJIIOTHYECKOTO 000PYI0BAaHHS, IIPOBOJUTE aHAJIN3 U KPUTHYECKH OLICHUBATH ITOJTyICHHbIE
AKCIEPUMEHTAIbHBIC TaHHBIE

OIIK-1.3. Brageer ocHOBaMU (yHIaMEHTAJIbHBIX TEOPHI, HABBIKAMH HCIIOJIB30BAaHHS MaTeMaTHUECKOTO anmapara,

HaBBIKaMU pabOTHI C MIMPOKUM KPYTOM TEXHOJIOTHIECKOT0 000py10BaHUSA

B pesyabTare 0cBOCHUSI JUCHHUILINHBI 00y4AI0IIHIICS TOJIKEH

3Harn:

- C1OCOOBI OTOOPAKEHHS TIPOCTPAHCTBEHHBIX (POPM Ha TUIOCKOCTHU C UCIIOJIB30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX ITPOrPAMM, METOJIOB MOJIETUPOBAHUSI U MAaTEMAaTUYECKOIO aHAJIN34;

- 3aKOHOMEPHOCTH TMOCTPOEHUS N300pakeHUI IPOCTPAHCTBEHHBIX OOBEKTOB HA YEPTEKAX.
YMmerTh:

- HpI/IMerlTB annapaT MATEeMATHUYCCKOT O MO)ICJ'II/IpOBaHI/ISI HpI/I OCYH_[eCTBJ'IeHI/II/I TeOpeTI/I'-IeCKI/IX 158
MPaKTUYECKUX UCCIIET0BAHUI;

- IEPEHOCUTH OPMY F€OMETPHUECKUX O0OBEKTOB Ha TIIOCKOCTh

Baagern:

- HaBBIKAMU UCIIOJIb30BaHUs 0a30BBIX METOJIOB MOJICITUPOBAHUS U MAaTEMATHUYECKOTO aHAIN3a MPU
pEIICHUS] NHKEHEPHBIX 3a7a4;

- cnoco0amMu ¥ IpUeMaMH MTOCTPOSHHs N300pakeHHH MTPEeIMETOB Ha TIIOCKOCTH.



4. CTpyKTYypa " coJep:KaHue TUCHUIIMHBI
OO6mias TpyA0€MKOCTh TUCIIUIUIMHBI COCTABIIIET 4 3aUeTHBIE eIMHUITEI, 144 Jaca.

Bunbl yaeOHO# paboThI (B Hacax) OrneHoYHbIE
cpencTBa A
Ne Paznen Ceme- n TaGopa- HIPOBCACHILA
/I JUCLUTUINHBI CTp Jlexmms PAKTHIHICCKHE abopa KCP CPC TeRyHIeH 1
3aHATHA TOPHBIE HPOMEXY-
TOYHOH
aTTecTaluu
1 2 3 4 5 6 7 8 9
OcHOBBHI KonTtponsHas
1. | HaueprarenbHON 1 2 7 pabora
reOMETPUH
Hroro no 1 2 7
ceMecTpy
IToctpoenue KonTtponsHas
gepTexei pabora;
yTeM JlabopaTtopHas
1. | npumeneHus 2 2 4 4 116 paborta;
TaKeTa Pedepar;
TIPUKITAIHBIX OKk3aMeH
porpamm
Hroro mo Kontpoabsnas
cemecTpy 2 2 4 4 116 padora,
IK3aMeH
5. ConeprxaHue JeKIIMOHHBIX 3aHATHI 110 TeMaM
e MNuaukaTopel
. /_n Paznen nquctyimHbL Yacsl TeMa NEeKIMOHHOTO 3aHATHSA JIOCTHKCHUS
KOMITCTEHIINU
1 2 3 4 5
1. | OcHOBHI HaYEPTATEIHHOI TEOMETPUHI 2 [IpaBmia opopmieHns depTexa OIlK-1.1
OIIK-1.2
OIIK-1.3
2. | [TocTpoeHne yepTekel MyTeM MIPUMEHEHHUS 2 MHOTOTrpaHHUKY. OIlK-1.1
MaKkeTa NPUKIAJHBIX IPOrpaMM DCKU3UPOBaHUE JeTajei OIIK-1.2
OIlK-1.3
BCEI'O 4
6. Conep:kaHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI
HpOBe,Z[eHI/IC HpaKTI/I‘ICCKI/IX/CeMI/IHapCKI/IX 3aHATHMN HE npeaAyCcCMOTpPCHO y‘le6HBIM IIJIaHOM
7. Conep:xaHue 1a00paTOPHBIX 3aHATHIA
Nunnkarto
pbl
N Paznen nucumuIinHbl Yacel Tema 3anarTus AOCTIORCH
/1 ust
KOMIIETEHII
uu
1 2 3 4 6
1. | TlocTpoenue yepTekei myTeM NpUMEHEHUS 1 MHororpaHHUKU. DCKU3UPOBAHUE OIIK-1.1
[IaKeTa IIPUKIIaJHBIX [IPOrpaMM JieTanei OIIK-1.2
OIIK-1.3
2. 1 N3y4enue nakera npukiaagHeix nporpamm | OIIK-1.1
OIIK-1.2
OIIK-1.3
3. 2 Pe3n0a. Pe3n0oBble coequHeHUs OIIK-1.1
OIIK-1.2
OIIK-1.3
BCEI'O 4




8. CamocrosiTesibHast padoTa

MunukaTopsl
Ne Tembl, BEIHOCUMBIE HA CAMOCTOSITENBHYIO
Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMIETCHIIUH
1 2 3 5 6
1. | OcHOBHI HauepTATETHHON TEOMETPUHN 7 MOJITOTOBKA K KOHTPOJIBHOH paboTte OIlK-1.1
OIIK-1.2
OIIK-1.3
2. | MHOTOTpaHHUKH. DCKI3UPOBAHNE TeTaIeH 38 MOJTOTOBKA K JIAOOpaTOpHOH paboTe OIlK-1.1
OIlK-1.2
OIlK-1.3
3. | U3yuenue nakera NpuKIJIaIHBIX TPOrPaMM 39 MOATOTOBKA K KOHTPOJILHOHU pabore, OIlK-1.1
MOJITOTOBKA K JIA00OpaTOpHOU paboTe OIIK-1.2
OIlK-1.3
4. | Pe3nOa. Pe3p00BBIC coenuHEHNS 39 Harucanue pedepara, oroToBKa K OIlK-1.1
nabopaTopHOit paboTte OIIK-1.2
OIlK-1.3
BCEI'O 123
8.1 KonTpoJb camocTosiTe1bHON PadoThl
MupuxaTopsl
Ne TeMmbl, BBIHOCUMBIE HAa CAaMOCTOSITEIBHYIO
W paGoTy Yacel ®opma KCP JOCTHIKEHHUS
KOMIETCHIIUH
1 2 3 5 6
1. | MHOTOTrpaHHUKHU. DCKH3UPOBAHUE JIeTaICH 1 npreM 1abopaTopHO paboTHI OIlK-1.1
OIIK-1.2
OIIK-1.3
2. | Nzyuenne makeTa mpUKIaIHBIX IPOTPaMM 1 npueM nabopaTopHoii padotel, mpoBepka | OINK-1.1
KOHTPOJIBHOI paboTHI OIIK-1.2
OIIK-1.3
3. | Pe3pba. Pe3pboBEIC coeqmHEHNS 2 npueM nabopaTopHoii pabotel, mpoBepka | OINK-1.1
pedepara OIlK-1.2
OIlK-1.3
BCEI'O 4

9. Ucnonb30BaHue pEHTHHIOBOM CHCTEMb] OLICHKH 3HAHMI

[Tpu onieHKe pe3yabTaTOB AEATEIBHOCTH 00yUYaroIMXcs B paMKax JucUuIUIMHb «HadepraTenbHas
TeOMETPHs» MCIIOJIb3YeTCs pEUTHHTOBas cucTeMa. MakcuMaibHOE U MUHHMAaJIbHOE KOJIMYECTBO OalljIoB
[0 pa3jIMyYHbIM BHJIaM Y4eOHOH paboThl omucaHo B «llonokeHnn o OallIbHO-PEHTHHIOBOM CUCTEME
OLIEHKHU 3HaHMM CTY/EHTOB U o0ecreyeHus kauecTBa yueoHoro npoueccay @I'bOY BO KHUTY.

PeliTunroBas ouneHka GpopMuUpyeTCsi HAa OCHOBAaHUHU TEKYILErOo M MPOMEKYTOYHOTO KOHTPOJS. 3a
KOHTPOJIbHBIE TOYKH CTYIEHT MOXKET MOJYyYUTh MUHUMAJIBHOE U MaKCUMaJIbHOE KOJIMYECTBO OaljioB (CM.
Ta0IHILY).

OueHoYHBIE CPeICTBA KoJa-Bo MuH.0a/1110B Makc.0a/1510B
2-ii cemecTp
JlabopaTopHast paboTa 3 18 30
Konrponbhas pabora 1 6 10
Pegepar 2 12 20
Ok3aMeH 1 24 40
HTroro 60 100

10. OueHouHble cpeacTBa IS TEKYIIEr0o KOHTPOJS YCIEeBAEMOCTH, INPOMEKYTOYHOMN
aTTecTalliy 10 UTOraM OCBOEHMS JMCUHUIIUHbI
OneHouHble cpencTBa sl MPOBEACHMS TEKYLIETO KOHTPOJISA YCHEBAEMOCTH, IPOMEXKYTOUHOM
aTTeCTallUd M UTOTOBOW aTTECTallMM pa3padaThIBalOTCA COIVIACHO MOJIOKEHHI0 0 POHJaxX OLIEHOYHBIX
CpEeZACTB, pacCMaTpPUBAIOTCS KaK COCTaBHas 4acTh paboueil mporpamMMmbl U OGOPMIISIOTCS OTIEIbHBIM
JOKYMEHTOM.

11. UudopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUTINHbI



11.1. OcHoBHasi 1UTEpPaTypa

[Tpu u3yuenun nucruiuinHbel «HauepraTenbHas T€OMETPUS» B KaUeCTBE OCHOBHBIX HCTOYHHKOB
nH(OpMAIIUK PEKOMEHYeTCsl UCTIOIb30BaTh CIEAYIONIYIO IUTEPATYPY:

OCHOBHbIE HCTOYHUKH MHPOpMaAIIUU KoJsmyecTBOo 3K3eMILISIPOB

B.H. lllexypos, A.P. Anbranos, B.A. 71 sx3. YHULL ®T'BOY BO «KKHUTY»
PykaBuinukoB, TexHomorus coznanus
ANEKTPOHHBIX MOJeNiel pe3b0OBhIX COCTUHEHHIM
[YueOnuk] yueb. mocobue: Kazans : , 2011
A. A. Yekmapes, Umxenepnas rpaduka [I[Ipouee] | https://urait.ru/bcode/489355

yueOHUK i By30B: Mocksa : FOpaiit, 2022 Pexxum nocryna: no nognucke KHUTY
N.JI. Tony6eBa, A.P. Anbramnos, [lepeceuenue http://ft.kstu.ru/ft/Golubeva-
nmoBepxHocTel ¢ mpuMeHeHneM Autodesk® peresechenie_poverhnostei.pdf
Inventor 2015 [DnexkTpoHHBII pecypc| Hoctyn ¢ IP agpecoB KHUTY

METOAMYECKUE yKazaHus u 3ananus: Kazans :
WUzn-so KHUTY, 2015

11.2. lonoiHuTE IbHAS JIUTEPATypa
B kadectBe JOIIOJIHUTCIBbHBIX HCTOYHHUKOB I/IH(bOpMaIII/II/I PEKOMEHAYCTCA HCII0JIB30BAaTh

CIICAYIOIILYIO JINTEpaTypy:

JlonoJiHUTE/IbHbIE HCTOYHUKH HH(OPMALMU KosmnuecTBo 3K3eMIIsIpoB
Yekmapes A.A., Ocunos B.K., UnkenepHas https://www.book.ru/book/932052
rpaduka [[Ipouee] Yuebnoe mocobue: Mockga : Pexxum noctyna: no noanucke KHUTY
KnoPyc, 2020
A.P. Anpranos, U.JI. Tony0OeBa, [Tepeceucnue http://ft.kstu.ru/ft/golubeva-peresechenie.pdf
MMOBEPXHOCTEN [ DNEKTPOHHBIN pecypc| Hocrtyn ¢ IP angpecoB KHUTY
Meroandeckue ykazanus: Kazans : KHUTY, 2013
N.JI. TonyGeBa, A.P. Anbranos, MHxenepHast http://ft.kstu.ru/ft/Golubeva-inzhenernaya.pdf
rpaduka. Pabounii uepTex neranu ¢ Hoctyn ¢ IP agpecoB KHUTY
npumeHeHneM Autodesk Inventor 2013
[DnexTpoHHbIl pecypc] MeTo. yka3.: Kazans :
KHUTY, 2013

11.3. DyeKTpOHHBIE HCTOYHUKHU HH(OpManum
[Tpu wm3ydenun aucummiuHel «HaueprarenbHas reoMeTpus» NPELyCMOTPEHO MCIOJIb30BaHHE
AJIEKTPOHHBIX UCTOYHUKOB MH(OpMaLUU:

. Onextponnsbiil katajgor YHUL KHUTY: Pexum nocryna: http://ruslan.kstu.ru/

. OBC «Jlanb»:Pexum nocryna: https://e.lanbook.com

. O6pazoBarenpHas miaThopma «HOpaiit»: Pexxum qocryna: https://urait.ru/

. OBC «Znanium.comy»: Pexxum nocryna: http://znanium.com/

. OBC YHuBepcuteTckas 6ubnmoreka onnaiH: Pexxum nocryma: http://biblioclub.ru/
. OBC IPR SMART: Pexxum nocryna: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexxum nocryna: https://www.book.ru/

. Hayunas snexktponnas 6ubnmoreka https://elibrary.ru/
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11.4. IlpodeccunonasbHbie 6a3bl JaHHBIX U MHPOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

ba3bl jaHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/



Springer Nature: https://link.springer.com/
zbMath : https://zbmath.org/

WNudopmanoHHble ClIpaBOYHbIE CHCTEMBbI

CnpaBouno-npaBosas cucrema «['’APAHT» Jloctyn cBoOOIHBIN: www.garant.ru

CnpaBouno-nipaBoBas cuctema «KoncynprantlImroc» Jloctyn cBoOoHbIN: Www.consultant.ru

I'OCT ECKJ: 2.104-2006; 2.301-68; 2.302-68; 2.303-68; 2.304-81; 2.305-2008; 2.307-2011;2.316-2008;
2.317-2011. URL.: http:// www.gostedu.ru/

I'OCT ECK/: 2.101-68; 2.102-68;2.106-2006; 2.051-2006; 2.052-2006; 11708-82. URL.: http://
www.gostedu.ru/

12. MarepuajJibHO-TeXHHYECKOe 0OecredeHue 1 CIUTIIUHbI

JInneH3upoBaHHOE MPOTPAMMHOE OOecTieueHUe U CBOOOTHO PacpOCTpaHsIEMOEe TPOrPaMMHOE
obecrieyeHre, B TOM YHCIIE OTE€YECTBEHHOTO MTPOU3BO/ICTBA, UCIIOIB3yEMOE B yUeOHOM IpoLIecce MpH
OCBOEHUU JAUCHUIUINHBI «HauepraTenbHas reoMeTpusi»:

Oducusie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
OducHsie u genossie mporpammer: MS Office 2007 Russian;

Oducusie u aenossie mporpammsl: MS Office 2007 Professional Russian;
Oduchble u aenosbie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoknor Notepad

Sunekc bpaysep

ITO nns xomtekTUBHOM paboThl Microsoft Teams

Y4eOHble ayAUTOPUH I TPOBEACHUS Y4eOHBIX 3aHATUI OCHAILEHBI 000PYI0BaHUEM:
1. makeTamu,
2. MOJIEISIMU.

TEXHUYECKUMHU CPEJICTBAMHU O0yUEHUSI:
1. “THTEpaKTUBHOW JTOCKOM,

2. IPOEKTOPOM,

3. kadeapanbHBIMU CTEHIAMH.

[Tomernenust y1st CaMOCTOSATEHLHOM paOOThI OCHAIICHBI KOMITBIOTEPHOM TEXHUKOW, C BOZMOXHOCTHIO
MOAKIIOUeHus K ceTH « HTepHeT» u 00ecnedeHbl TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHYIO CPEy
KHUTY.

13. OOpa3oBare/ibHbIE TEXHOJIOTUH

KonnuecTBo 4acoB 3aHsATHH, MPOBOJAMMBIX B MHTEPAKTUBHBIX (hopMax B y4yeOHOM mporiecce Mo
muctumuinHe «HadepraTenbHast rTeOMeTPHsI») COCTaBIISET 2 .

B mpornecce ocBoenust quctuminHel «HaueprarenpbHas TeOMETPHs HCIOIB3YIOTCS CISIYIOIIHe
o0pa3oBaTeNbHbIE TEXHOJIOTHH:
* paboTa B MaJbIX TPYIINAXx;
* pa3paboTKa MPoeKTa (METOJ TPOCKTOB);
* CUCTEMBI JUCTAHIIMOHHOTO OOYYEHNUS;
* TUCKYCCHSI.



