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1 Ilepedenb popMupyeMbIX KOMIIETEHIM I

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

20.03.01 TexaochepH
as 6e30IMMacCHOCTh

OIIK-1. CnocobeH y4uTHIBaTh COBP
€MCEHHbIE TCHJICHIIMH Pa3BUTHS TEX
HHUKH U TEXHOJIOTHH B 00JIaCTH TeX
Hoc(hepHOiT 6e30MMacHOCTH, U3MEPHU
TEJILHOM 1 BBIYUCIUTENILHON TEXHH
K1, THPOPMAIMOHHBIX TEXHOJIOTHI
NPY PELICHUH THITOBBIX 33724 B 00
nacti npodeccHoHANBHOM JesITeNb
HOCTH, CBSI3aHHOH C 3aILUTOM OKpY
JKaroIei cpensl U odecriedeHneM 0

OIIK-1.3k: BeluncisieT reOMETpUYECKUE TTAPAMETPBI
00BEKTOB U UX MPOCTPAHCTBEHHbBIE OTHOLIECHHS, OTIUP
asiCh HA YePTEXXH U rpapUIecKre MoJIeNH; pa3pabarTsl

BaeT ¥ MHTEPIPETHPYET HH)KCHEPHBIE USPTEKHU U CXE

MBI B COOTBETCTBHH C AEHCTBYIOIINMH CTaHAAPTaMH U
HOpPMaTHBaMU; IPIMEHSET COBPEMEHHBIE ITPOTrPaMMH

b€ ¥ KOMIIBIOTEPHBIE HHCTPYMEHTHI [UISl CO3JaHUS U IT
POBEPKH HHXEHEPHOMN TOKYMEHTAIH, HAIIPaBIEHHOMN
Ha obecriedeHue 0e30MacCHOCTH U OXPaHy OKPYKaroI]

ell cpenbl

€30I1aCHOCTH YCIJIOBCKaA

KOMHeTeHHI/IH CUHNTACTCA C(l)OpMHpOBaHHOI;'I Ha JaHHOM 3TaIl€ B CJIydac, €CJIU IIOJTYUCHHBIC
PE3YyIbTAaThI 06yqu1/m o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPHUCB
OLICHUBAHU PE3YJILTATOB O6y‘IeHI/I${ GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTCILHOMN OICHKHW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYHUTaCTCsA

Hec(OPMHUPOBAHHOM.

2 Iloka3zaTe/M OLlEHNBAHUS IUIAHNPYEMbIX Pe3yJIbTATOB 00yUYeHH s

Komnerennuss OIIK-1 «CrnocobeH y4uThIBaTh COBPEMEHHBbIC TEHACHIIMH Pa3BUTUS

TEXHUKA W TEXHOJOrHMH B 001acTH TexXHOCHEepHO Oe30MmacHOCTH,

W3MEPUTEIIBHON U

BBIYUCIIUTENIHOW TEXHUKH, MH(OPMAIMOHHBIX TEXHOJOIMH NpH PELIeHWH TUIOBBIX 3a/ad B
obslacTi IPO(eCCHOHATIBHOM JIESTENbHOCTH, CBA3aHHOM C 3alUTONH OKpYXAIOLIeH Cpeabl H
obecrieyeHreM 0€30I1aCHOCTH YEJI0BEKa»

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUT

Kox u popmynupoBka HHIUKAT
opa JTOCTHKEHHUS] KOMITeTCHIIUT

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-1. 3k: Beruucnsier reomer
pHUECKHe apaMeTpsl 00BEKTOB
1 UX IPOCTPAHCTBECHHBLIEC OTHO
IIEHHS, OIIUPAsCh HA YEPTEKHU
u rpadugeckue Mozenu; pa3pad
aThIBAET U MHTEPIIPETUPYET HH
JKCHEPHBIE YEPTEXKH U CXEMBI B
COOTBETCTBHH C JEHCTBYIOIUM
Y CTaHIAPTaMH U HOPMaTHBAMHU
; IPUMEHSIET COBPEMEHHBIE TTPO
TpPaMMHBIC 1 KOMITBIOTCPHBIC U
HCTPYMCHTHI I CO3AaHUA U 1T
POBEPKH UHKEHEPHOU JOKYMEH
TaINH, HaIIpaBJICHHOH Ha obecIt
e4eHue 0e30MMacHOCTH U OXpaHy
OKpY>Karouieil cpeibl

HOPMAaTUBHBIX JOKyMeHTOB (EC
KJI, OHTTI, CHulls1, [TpaBuna
¥ HOPMBI) TI0JIb30BaHUE KOTOPHI
X HEOOXOAUMBI JIJIs1 pa3paboTKu
KOHCTPYKTOPCKOH JOKyMEHTAIl

JIEMOHCTPUPYET OTJIMYHBIEC 3HAH
HsI ¥ CITIOCOOHOCTE COCTaBIATE
TeXHI/I‘-ICCKyIO )IOKyMeHTaL[I/IIO,
H CITIOCOO€H K CHCTEMATHU3aIHN
MOJTYYSHHBIX 3HAHUH

TI0JIb30BATHCS] TEXHMUYECKOH JTH
TepaTypoi; UCIOIb30BaTh TEXH
HMYECKHUE PEriaMeHThl, CTaHIapT
bl ¥ Jpyrie HOPMaTUBHBIE JOKY
MEHTBI; pelaTh IO3UIIMOHHbIE
U METPUUYECKHUE 3aJa4d Ha KOMII

TOTOB M YMEET T10JIb30BaAThCS
TpeOOBaHUAMHU K 0(OPMIICHHUIO
nokymenrtanun (ECKZ, ECITA,
ECTJl) noxymenraruu. Ha Bbic
OKOM YpOBHE BBINOJHSET YepTe
KM TIPOCTBIX OOBEKTOB

BIIaJICHUS TEXHUKOM MOCTPOEHU
s KOMIUIEKCHOTO YepTexka U Har
JISAHBIX M300pakeHNH; HaBbIKa
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eXell; mpuHIHIIaM# paboThI cu
CTEM aBTOMAaTU3UPOBAHHOIO 1P

BJIa/Ie€T TEXHUKOU OCTPOCHUS
KOMIIJICKCHOT O qepTenca M Harja
STHBIX M300paKeHUH C WCTIONh3
OBaHHEM MHCTPYMEHTOB rpadu
YECKOTO MpeACTaBIeHUS HHPOP




I0TepHOI1 rpaduKoii

oextupoBanus (CAIIP); koMb

pTEeXRU

MalMu, COCTABJIACT U UUTACT Y€

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILINHE (MOIYITIO)

Tabnuia 3amoyHIeTCs B COOTBETCTBHH C pazaenioMm 2 Pabodeii mporpaMmbl TUCITUTUTHHBI
(Moyist).

KonTtponupyemsle maHUpyeMBbIe pe3
yIbTaTHl 00yUYeHHUS

Kontpoaupyemsie TeMBI 1

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

HUCIUIIIINHBI

Texymuii KOHTPOJIb

IIpomerxyTouHas aT
TecTauus

Ounas popma 0OydeHUS

OEHHUSI KOMIIJIEKCHOTO 4ep
TeXa W HArJISAHBIX U300p
a)KEHUI; HaBBIKAMU COCTa
BIICHHS U YTEHUS YEPTEXKE
ii; IpUHINIIAMU PabOTHI C
HCTEM aBTOMAaTH3UPOBaHH
oro npoektupoBanusg (CA
I[1P); xommbroTepHOM rpad
HUKOH

1. Beenenue. Touxa. IIps
mag. ITmockocTh

JKHEHHSI, KOHTPOJIbH
bIe paboTer Nel, Ne2
, Ne3

P/l 3HaHue: HOPMATHBHBIX 110 | | Bpeneppe. Touka. IIps | [paduuecke DK3aMEH B YCTHOM
xymentos (ECKA, OHTIL | yiag Inockocts yHpaKHEHHUS popme
, CHull®1, IIpaBuna u HOp 5 —
K3aMeH B YCTHOU
Mbl) NOJIb30BAHUE KOTOPBI | 2 Crioco6si mpeobpasosa | I'paduueckue dbopme Y
X HEOOXOXHMMBI JUIs paspa | gyg yepTexa YIpaKHEHHS P
0OTKM KOHCTPYKTOPCKOM
JIOKyMEHTalluu 3. Kpusste. IloBepxnoctu | I'paduueckue OK3aMeH B yCTHOH
. MHOrOrpaHHMKH. YIpaKHEHUS dopme
OK3aMeH B YCTHOU
4. Akconomerpuueckue 1 | I'papuyeckue (bopme y
M
poexnuu YIpaXHEHUS p
P12 YMeHue: noap30BaThCs TE I'paduueckue ympa | Dk3aMeH B yCTHOM
xHIYecKoi yureparypoit; | 1. Beenennme. Touka. [Ips | *KHEHUS, KOHTPOIBH | Gopme
HCIOJIb30BaTh TeXHUYecK | mas. [lmockocth bIe paboTer Nel, Ne2
1€ perJIaMeHThI, CTaHAapT , Ne3
bl MU APYTUC HOPMATUBHBIC Fpa(l)ﬂquKHe ympa JK3aMeH B YCTHOﬁ
. 2. Croco0sI mpeobpa3oBa
JOKYMEHTBI; pelIaTh MO3HU JKHEHHS, KOHTPOJIbH (bopMe
HUSI 9epTexa
LHOHHBIE ¥ METPHUYECKHE as paGora Ne3
3a[a4i Ha KOMITJIEKCHOM 4 =
DK3aMeH B yCTHOH
eprexe 3. Kpussie. [ToBepxuoctu | ['paduueckue ympa (bopme
M
. MHOTOTpaHHUKH. JKHEHHS p
DK3aMeH B yCTHOI
4. Axconomerpuyeckue 11 | ['paduueckue ymnpa dbopme
poexnuu KHEHUS
PI3 HaBbiku: TEXHUKOH OCTP I'pacduueckue ynpa | Dk3aMeH B yCTHOM

dopme

2. Cnoco6sI mpeobpazona
HHs 4epTexa

I'pacduueckue ynpa
KHCHU S, KOHTPOJIbH
ast pabota Ne3

DK3aM€H B yCTHOM
dopme

3. Kpussie. [ToBepxHOCTH
. MHOTrOrpaHHUKH.

I'padrueckue ympa
JKHEHHS

OK3aMeH B yCTHOI
dopme

4. AKCOHOMETpHUYECKHE IT
poexuuu

I'paduueckue ynpa
JKHEHHS

DK3aMeH B YCTHOI
dbopme




4 Onucanue Npoueaypbl OCHUBAHUS

KauectBo copmupoBaHHOCTH KOMIIETEHIIMI Ha JaHHOM JTare OIEHUBAETCs IO
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymiax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100

Oauiam.
. O11IeHOYHOE CPEJICTBO
Bun yueOHoit nestensHOC
.- I'padmueckne | Konrponmsrast | Konrpomsnas | KonrponmbHast | Dk3ameH B ycTH Hroro
YIPaKHEHUsI pabora Nel pabota Ne2 pabora Ne3 oif popme
Jlexuun 10 10
TIpakTryeckue 3aHsThs 20 20
CamocrosiTensHas pabora 10 10 10 30
IIpomexyTouHas aTTecTa 40 40
s
Htoro 30 10 10 10 40 100

Cymma 0OamnoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YYEOHOU JMESTEIHHOCTH B paMKax
JTUCIUIUINHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

Cymma 6ato
s O1ieHKa 110 TPOMEX
YTOYHOU aTTecTaIy XapakTepucTHKa KadyecTBa ChopMUPOBAaHHOCTH KOMITETEHIINU
MO JUCIHILIN "
HE
CryzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMIUTHHAPHBIX KOMIICTSHIIMH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHHE y4eOHOro MaTepraa
o191 10 100 «3a4TCHOY / , YCBOWJI OCHOBHYIO JINTEPATYPy M 3HAKOM C JIOMOJHUTEILHON JIUTEPaTypoi, pekome
«OTINYHO» H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATE MPAKTUYECKHE 3aJaHuUs, MIPe
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOAHO ONEpHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HHUSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIOKHOCTH.
CTyzeHT IeMOHCTpUpPYeT ChOPMHUPOBAHHOCTh JUCIUILIMHAPHBIX KOMIIETCHI[HN: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HaHUSI, yMEHUS] OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYHUTEIbHBIC OIIHOKH, HETOUH
«XOPOLIO» OCTH, 3aTPYAHECHUS TIPH aHATUTHYECKUX OIIepalnsIX, IepeHOCce 3HAaHUI U yMEHUH Ha H
OBbI€, HECTaHIApTHBIC CUTYAIHH.
CTyzeHT AeMOHCTPHUPYET ChOPMHUPOBAHHOCTD JUCHUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAYNTENbHBIE OIIUOKH, IPOSBIAETCS O
ot 61 mo 75 «YIOBIIETBOPUTENb | TCYTCTBUE OT/EJIbHBIX 3HAHUH, YMEHHH, HABBIKOB 110 HEKOTOPBIM TUCIMITIIMHAPHBIM K
HO» OMIIETEHIUAM, CTYACHT HUCIIBITHIBACT 3HAUNTENbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAHWSIMU M YMEHHSIMH IPH X NEPEHOCEe Ha HOBBIE CHTYAIIHH.
e 3aTeHO / VY crynenTa He c(OPMHPOBAHEI AUCIUIIMHAPHBIE KOMIIETEHIINH, TIPOSBIISICTCS] HEJ0C
ot 41 1o 60 «HEY/IOBJIETBOPUTE Y OpMHpOBA P - TP
TaTOYHOCTh 3HAHUH, YMEHHH, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuuniHapHbIe KOMIIETEHIIMY He copMupoBaHsl. [IposBisercs mojaHoe WK Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o o
BHOY THUYECKH MTOJTHOE OTCYTCTBYE 3HAHHH, YMEHUI1, HABBIKOB.

S IIpuMepHBIe OLIEHOYHBIE CPeaCTBA

5.1 llpumep rpauyeckux ynpa:kHeHuii u3 padoueii rerpaaun
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Kpamxkue memoouueckue yxazanus
Kypc cocTout u3 nexuuii u npaktuyeckux 3auatuil. OT cTyAeHTOB TpeOyeTcs 00s3aTeIbHOe

BBITIOJTHCHUC Fpa(bI/I‘-ICCKI/IX yr[paxcHeHI/Iﬁ, COCTAB/ISIONIMX ITAaKeT 3aJaHuil Ha MMPaKTUYCCKUX
3aHATUAX MO0 U3YUYCHHBIM TEMaM W HaxXOOATCA B pa6oqeﬁ TETpaau. OHGHI/IBaeTCﬂ KOJIMYECTBO
MMPaBUJIbBHO BbIITOJIHCHHBIX rpa(bnqecxﬂx 3aaa4 IO TEMC IMPAKTHYCCKOI'0 3aHATHUSA B CPOK,



YCTaHOBJICHHBIN MIpenoaaBareneM. Bce paboThl BHIMOTHSIIOTCS B CHCTEME aBTOMAaTU3UPOBAHHOTO
npoektupoBanust Kommac 3D.
IlIxana oyenku

OreHka banner Omnucanue

5 30 KonudecTBO BBIMOIHEHHBIX MPABWIBHO TPAPUUCCKUX 33a4 10 TeME MPAKTHICCKOTO
3aHaTusa cocraBiet 100%

4 24 Konu4ecTBo BBIMOIHEHHBIX MPABWIBHO TPAPUUCSCKUX 3aa4 10 TeME MPaKTHICCKOTO
3aHATHA cocTaBiieT 80%

3 18 KonudecTBO BBIMOJHEHHBIX MPABWIBHO TPAPUUCSCKUX 33a4 10 TeME MPAKTHICCKOTO
3aHATHA cocTaBiieT 60%

2 0 Konu4ecTBO BBIMOIHEHHBIX MPABWIBHO TPAPUUCCKUX 33a4 10 TeME MPAKTHICCKOTO
3aHsATHA MeHee 60%

5.2 3apaHusi HA CAMOCTOSITEJILHYIO PadoTy

B xone u3yueHuss AMCUMILUIMHBI CTYACHTHI BBIIOJHSAIOT 3 KOHTPOJbHbIE padoThl. BapruaHTsl
JUIsl BBITIOJIHEHUSI KOHTPOJIbHBIX pa00T Ha3HAUAIOTCS MPENoAaBaTesieM B Hayalle ceMecTpa.

KOHTpOJIbHaﬂ paGOTa Ne 1. HOCTPOCHI/IC CJICAOB IVIOCKOCTHU U OIPEACJTCHUE PACCTOAHUSA
OT TOYKH 10 IVIOCKOCTH

YciaoBue 3aganusa

Ilocmpoums cnedvr nrockocmu, sadannou ABCD, u onpedenums paccmosnue om mouku A 0o
3a0aHHOU NIOCKOCMU MEMOOOM NPAMOY20IbHO20 mpey20bHuka (KoopauHaTsl Touek A, B, Cu D
JaHbl 0 BapuanTam B Tabmuie 5.2.1).

Tabmuua 5.2.1 - BapuaHTbl KOHTPOJIBHOM paboThl Ne 1

Bapuant Koopaunars! (X, y, z) TOuek

A B C D
1 15; 55; 50 10; 35; 5 20; 10; 30 70; 50; 40
2 80; 65; 50 50; 10; 55 10; 50; 25 75; 25; 0
3 95; 45; 60 130; 40; 50 40; 5; 25 80; 30; 5
4 115; 10; 0 130; 40; 40 40; 5; 25 80; 30; 5
5 55; 5; 60 85; 45; 60 100; 5; 30 50; 25; 10
6 55; 5; 60 70; 40; 20 30; 30; 35 30; 10; 10
7 60; 10; 45 80; 45; 5 35;0; 15 10; 0; 45
8 5/0;0 35;0; 25 20; 0; 55 40; 40; 0
9 50; 5; 45 65; 30; 10 30; 25; 55 20; 0; 20
10 60; 50; 35 40; 30; 0 30; 15; 30 80; 5; 20
11 65; 35; 15 50; 0; 30 20; 25; 25 5;0; 10
12 75; 65; 50 45; 10; 35 60; 20; 10 10; 65; 0
13 95;0; 15 85; 50; 10 10; 10; 10 55; 10; 45
14 45; 40; 40 80; 50; 10 10; 10; 10 55; 10; 45
15 80; 20; 30 55; 30; 60 15; 10; 20 70; 65; 30
16 75; 35; 35 55; 30; 60 25; 10; 20 70; 65; 30
17 75; 65; 50 45; 5; 55 5; 45; 10 70; 20; 0




18 65; 15; 20 40; 5; 60 0; 5; 25 60; 60; 20
19 70; 20; 10 45; 15; 60 5;10; 20 60; 65; 10
20 20; 50; 45 10; 20; 10 55; 50; 10 80; 0; 60
21 0; 5; 50 50; 50; 40 5; 55; 10 45;5; 0

22 55; 50; 65 45; 55; 5 0; 10; 45 70; 0; 40
23 65; 5; 15 40; 60; 10 0; 20; 5 60; 20; 60
24 50; 20; 45 45; 60; 30 5; 20; 10 60; 30; 5
25 55; 15; 40 40; 50; 25 5; 15; 10 50; 40; 10
26 15; 45; 40 10; 25; 5 20; 10; 30 65; 40; 35
27 70; 30; 30 55; 30; 60 20; 5; 15 65; 60; 25
28 90; 0; 15 80; 45; 10 10; 10; 10 50; 10; 45
29 110; 10; 0 120; 35; 30 35; 5; 20 70; 20; 5
30 45; 40; 40 80; 45; 10 10; 10; 10 55; 10; 40

KonTpoabHas padora Ne 2. [locTpoeHne JHHHHE NepecedeHus MIOCKOCTeH

YciioBue 3agaHuA

Ilo 3adannwim roopounamam mouwex A, B, C, D, E, F (Tabnuya 5.2.2) nocmpoums
20pU30HMANLHYI0 U (DpoHmanvHyio npoexkyuu mpey2oavHukod AABC u ADEF, natimu nunuto ux

nepecedyenus u onpedeﬂumb BUOUMOCTD DJIEMEHMO8 mpey2o/lbHUKOE.

Tabmuua 5.2.2 — BapuaHTbl U1 BBIIOJIHEHUS] KOHTPOJIBHOU paboTh Ne 2

Bapuanr Koopaunarts! (X, y, Z) BEpIIUH TPEYTOJIbHUKOB

A B C D E F
1 20; 65;30 |40;15;65 |80;30;35 |15;35;70 |70;75;80 |35;0;0
2 75;75; 5 60; 20; 60 | 20; 10;40 | 30;55;50 |90;50;35 |60;5;10
3 0; 30; 75 30; 65; 15 | 80;25;15 |45;65;75 |95;40;0 10; 0; 10
4 90; 5; 70 65; 60; 15 | 15;15;20 | 25;45;70 |95;60;35 |65;10;0
5 30; 0; 10 70; 15;15 | 15;55;16 | 70;55;60 |5;30;60 20;0;0
6 20; 25; 0 60; 5; 80 90; 75; 40 | 0; 60; 60 75;80; 70 |90;10;0
7 0; 60; 20 20; 10; 60 | 85;10;20 |50;70;65 |75;35;0 10;0; 5
8 10; 20; 15 | 55;70;5 80; 20; 45 | 20; 60; 55 | 100; 35; 20 | 60; 10; 5
9 0; 50; 10 60; 70; 70 | 80; 10; 10 | 20; 10; 70 | 90; 50; 60 | 60; 85;0
10 85;70; 10 | 25;20;25 |90;10;60 |15;70;65 |105;10;45 |70;0;0
11 25;5; 25 60; 60; 5 95; 20; 50 | 36; 45; 55 | 105;45;60 | 70;0;0
12 95; 30; 65 | 15;15;10 |70;80;5 35;70; 70 | 115; 80; 55 | 85; 20; 0
13 20; 5; 60 50; 60; 5 90; 15; 30 | 60; 60; 60 | 100;5;10 |25;10;0
14 10; 5; 70 80; 20; 25 | 40;65;10 |70;70;70 |O0;35;60 30;5;0
15 20; 45; 55 | 60;70;10 |90;10;60 |20;0;10 95;20; 10 | 75;60; 75
16 5; 10; 60 40; 65;10 | 70;5;40 70;50; 75 | 0;70; 45 15;0; 5
17 10; 45;5 90; 5; 10 50; 70; 70 | 15; 5; 50 95; 15; 65 | 60;70;0
18 65; 20; 70 | 0; 20; 15 50; 70; 5 15;60; 55 |90;60;40 |60;5;5




19 20; 20; 70 | 50;50;10 |70;10;30 |80;60;70 |5;40;60 25;0; 10
20 85;10;45 | 70;50;0 20; 20; 10 | 55;60; 60 | 0; 0; 60 75;0;0
21 0; 70; 60 30; 10; 80 | 70;15;20 |60;50;70 |0;0;50 15;70; 5
22 0; 70; 25 45;10;70 |90;30;20 |65;60;70 |90;10;15 |15;0;15
23 10; 20; 40 | 50;60; 10 |75;10;40 |75;60;75 |5;70;55 35;0;0
24 10; 10; 10 | 90; 80; 20 | 65;10;60 15; 70; 65 | 100; 70; 40 | 80; 10; 0
25 60; 65; 10 | 0; 10; 25 85; 5; 60 20; 65; 60 | 105;35;35 | 55;0;0
26 10; 70; 20 | 50; 10; 60 | 90; 25; 10 | 70; 65; 45 |5;35;55 25; 0; 50
27 10; 5; 70 40;70; 10 | 90;5; 40 100; 55; 25 | 25;65;80 |50;0;0
28 0;50; 5 25; 0; 60 85; 10; 15 | 50;50;50 |90;0;55 20;0;0
29 10; 70; 10 | 40;10; 50 |80;20;20 |80;55;55 |10;50;70 |20;0;0
30 75;70; 20 | 10;35;10 |60;20;60 |20;70;70 |100;60;50 |75;5;0

Kontpoabnas padora Ne 3. Muororpanunku. [loctpoeHne HaTypajaibHOI0 BUia Ce4eHU s
NUPaMUIbI IJIOCKOCTHIO

YcioBue 3agaHuA

1) Ilo koopounamam eepuiun (Tabauywt 5.2.3 — 5.2.5) nocmpoums: 06e npoexyuu nupamuosl
1234S;

2) Bvinoanums 08e npoekyuu cedeHusi NUpamuowvl nI0CKocmuio 0owe2o nonoxcenus ABC
(koopounamul npusedenvt 6 Tabnuye 5.2.6);

3) Hatimu namypanbhsiii 8U0 cedeHusi ChocoOOM nepemeHvl NI0CKOCmell nPOeKyuil;

4) Boinonnumos pazeepmiy 6epxueil OmceueHHOU Yacmu RUpamuobl.

Tabmuna 5.2.3— 3HaueHuss KOOPAMHAT TOUYEK (02151 8apuanmos ¢ 1 no 10)

S 1 2 3 4
X 50 90 30 10 70
Y 50 50 5 70 80
Zz 90 10 10 10 10

Tabnuna 5.2.4 — 3HaueHust KOOPJMHAT TOYEK (021 sapuanmos ¢ 11 no 20)

S 1 2 3 4
X 50 90 30 10 70
Y 50 50 5 70 80
Zz 90 0 0 0 0

Tabnuma 5.2.5 — 3HaueHust KOOPAUHAT TOUEK (0151 sapuanmos ¢ 21 no 30)

S 1 2 3 4
X 50 100 25 5 80
Y 50 50 5 70 80
z 100 10 10 10 10

Tabnuna 5.2.6 — 3HaueHNs] KOOPAUHAT TOYEK

Bapuant Koopaunats! (X, y, z) TO9eK Bapuant Koopaunats! (X, y, z) TOUeK
A B C A B C
1 100;15;30 35;85;90 | 10;45;30 16 90;0;0 100; 50; 70 | 5; 55; 40
2 65; 10; 0 100; 50; 80 | 20; 80; 80 17 95; 35; 40 50; 35;0 5; 65; 50




3 100; 25;40 15;90; 90 | 50; 15;0 18 50; 50; 45 0; 55;0 100; 20; 5
4 30; 80; 90 20; 25;0 100;25;40 19 30; 90; 60 90;30;20 | 0;35;0

5 100; 15; 20 100; 60; 90 | 10; 45; 20 20 95; 15; 0 5; 60; 20 70; 85; 80
6 90; 0; 0 100; 50; 80 | 5; 55; 40 21 100;15;30 35;85;90 | 10; 45; 30
7 95; 35; 50 50; 35; 0 5; 65; 50 22 65; 10; 0 100; 50; 80 | 20; 80; 80
8 50; 50; 55 0; 55;5 100; 20; 5 23 100; 25;40 | 15;90;90 | 50;15;0
9 30; 90; 70 90; 30;30 | 0;35;0 24 30; 80; 90 20; 25;0 100; 25; 40
10 95; 15; 10 5; 60; 30 70; 85; 80 25 100; 15;20 | 100; 60; 90 | 10; 45; 20
11 100;15;20 35;85;80 | 10;45; 30 26 90;0;0 100; 50; 80 | 5; 55; 40
12 65; 10; 0 100; 50; 70 | 20; 80; 80 27 95; 35; 50 50; 35; 0 5; 65; 50
13 100; 25;30 15;90; 80 | 50;15;0 28 50; 50; 55 0; 55;5 100; 20; 5
14 30; 80; 80 20; 25;0 100;25;40 29 30; 90; 70 90;30;30 | 0;35;0
15 100; 15; 10 100; 60; 80 | 10; 45; 20 30 95; 15; 10 5; 60; 30 70; 85; 80

Kpamxue Memoouyeckue YyKasaHus

B Ttcuenue ocBoeHUsS JUCITUITIIMHBI

BBIMOJIHSIOTCS TPU KOHTPOJbHBIE PadOTHI,

IMMOKAa3bIBAOIHUEC YMCHHUC W HABBIKHW NPUMCHCHHUA IMOJIYYCHHBIX 3HAHWM. KOHTpOHLHLIC pa6OTI>I
BBITTOJHAIOTCA CTYACHTOM B paMKax CaMOCTOSATEIbHOM pa6OTI>I U IpCaAHAa3HAYCHBI AJId BBIABJICHHUA

HHAUBUAYAJIBHOI'O

O6pa30BaTeHLHOFO

JABUKCHUA CTYACHTOB. OI_ICHI/IBaeTCH Ka4yCCTBO

BBITIOJIHEHHBIX KOHTPOJBHBIX pa0bO0T U 3HaHUE Teopuu (cobecemoBaHue) MpU UX 3ammTe. Bee
paboTHI BHIMIOTHSIOTCS B CUCTEME aBTOMAaTH3MPOBAHHOTO MpoekTupoBanus Komnac 3D.

Ilxana oyenku

Onenka

Bbamaer*

Omnucanue

5

10

Bce rpaduueckue paboThl M 3a/jaudl BBINOJIHEHBI Ha BBICOKOM NMPO(ECCHOHATBHOM
ypoBHe. UepTexu BBIIOTHEHHI B COOTBeTcTBHH ¢ Tpeboanusmu ['OCT.
[IpenocraBneHsl 4yepTexu rpaduueckux padoT u paboyas TeTpagb

Bce rpaduueckue paboThl M 3a7a4M BBITOJHEHBI HA XOPOIIEM NPO(hecCHOHATLHOM
ypoBHe. UepTeKu BEIONHEHBI B cOOTBETCTBUH ¢ TpeboBaHusMu ['OCT. [omymieHsr
HEe3HAYMTeNbHbIE OMMOKK IPH BHIIIOJIHEHWH OCHOBHBIX 3aJaHuil. [IpemocraBieHsl
yepTekKd rpaduaecknx paboT u pabodas TeTpas.

I'pacnueckue pabOTHI 1 3aJa4¥ BHIIIOJIHEHBI HE B TOJTHOM 00beMe Ha CPEAHEM
npodeccrnoHaIbHOM ypoBHE. UepTeKH BHITIOIHEHBI B COOTBETCTBUH C TPEOOBaHUSIMHA
I'OCT. [JomymieHs! OIMMUOKHM MPH BHITTIOIHEHNH OCHOBHBIX 3aaHui. [IpenocTaBiaeHsI
4epTexu rpapuyeckux paboT u pabovas TeTpaib.

I'paduueckue pabOThI U 3a1a4H BHIMOJHEHBI HE B TIOJTHOM 00bEMe Ha HU3KOM
npodeccrnoHansHOM YpoBHE. UepTeKu BBINOJHEHBI ¢ HapylIeHHeM TpeOoBaHUi
I'OCT. OcHoBHEIC 3a1aHHS BEITIOJHEHBI ¢ OIMUOKaMU. [IpeoCcTaBIeHBI YepTeKU
rpadudeckux padot, pabodas TeTpab.

* nnsg 1 KOHTpOJIBbHOU paboTHI

5.3 IIpuMep 3K3aMeHALIMOHHOIO OHMJ1eTa

DK3aMeHaAMOHHBIN Onjer No




1. IToctpouth npoekuuu paBHoOeApeHHOTO TpeyroabHuka ABC ¢ BepuinHoi A Ha npsAMoi a U
ocHoBanrem BC Ha npsimoit b nipu yci10BuH, 4TO OCHOBaHME TPEYroJbHUKA B jiBa pa3a Gobliie ero
BoicoThl. Touka K - ocHoBanue Bbicorbl AK Tpeyrosbuuka. Petnth 6e3 npeoGpasoBanus
yeprexka. 3anucarh IUIaH PELICHUs 3a/1a4H.

2. TlocTpouTh MPOEKIMH LIEHTPA OKPYKHOCTH, BIMCAHHOU B TpeyroibHUK ABC, npuMeHuB B
Hpolecce pelieH s BpalieHne BOKPYT (ppOHTAIH, IIPOXO/IIeH Yepes Touky B.

3. Hcnonb3zoBaHHE BCHOMOTraTEIbHBIX IVIOCKOCTEH MPU HOCTPOCHUHN JIMHUH [TEPECeYCH s
nosepxHocred. O6nacts npumenenus crocoda. IlocTpouts NMpoeKLUM JIHHHH NEPECEYCHUs
IOBEPXHOCTEH TOpa U KOHYCA.

Kpamkue memoouueckue ykaszanus

Dk3aMeH B YCTHOW (pOpME BBISIBIISIET OCTAaTOYHBIC 3HAHHS, YMEHUS OPHEHTHPOBATHCS,
COTIOCTABJIATh M YIOPSAIOYUBATH OTJACIbHBIC (DAKTHI. YUYUTHIBACTCS KOJIMYECTBO MPABHUIHHBIX
OTBETOB, YKa3bIBAIOIIee HA YCBOCHUE AUCIUILTUHBL. [Ipr oTBeTaX Ha BOMPOCKHI OMIIETa CTYACHTHI
HE JIOJKHBI MOJIb30BATHCS 3AMUCAMM JICKIIMOHHBIX MAaTEPUAIIOB U 3JICKTPOHHBIMU T'aPKETaMU.

Ilxana oyenku

Ornenka Bbasnbt Onucanue

5 40 CryneHt JEMOHCTPHPYET c(hopMHUPOBaHHOCTH TUCIIUTLTUHAPHBIX
KOMITIETEHIINH, OOHApYKUBAaET BCECTOPOHHEE, CUCTEMAaTHYECKOe U TIIyOOKoe
3HaHKE y4eOHOro MaTepuaia 1 ero MpUMEHEHHUE MPH PelieHUN TpapuuecKoi
3agaun. OTBeyaeT NpaBWILHO, TEPMUHOJIOTHS TOYHASI.
4 30 CryneHt JEMOHCTPHPYET c(hopMHUPOBaHHOCTH TUCIIATLTUHAPHBIX
KOMIIETCHIIMA: OCHOBHBIC 3HAHHWS, YMEHHS OCBOCHBI, HO JIOITyCKAIOTCS
HE3HAYUTEJIbHbIC OIMOKY B pellleHHH rpaduueckux 3anay omiera. OTBedaeT
NpaBHIbHO, TEPMUHOJIOTHS BEPHAsI.
3 20 CryneHt JIEMOHCTPHPYET c(hopMHUPOBaHHOCTH TUCTIMTITHHAPHBIX
KOMIIETCHIIMKA: B  XOJ€ KOHTPOJIHBIX  MEPOIPUSATHHA  JIOMyCKaIOTCs
3HAYUTENbHBIC OIMOKH B pellleHNH Tpaduiyeckux 3amad OuneTa, mposBIsIeTCs
OTCYTCTBHE OTIENbHBIX 3HaHMHA. OTBEYaeT MpaBWIIBHO HA JOMOJHUTEIbHBIC
BOIIPOCHL.
2 10 Y crynenta He cQOpMHUpPOBAaHBl AMCUUILIMHAPHBIE  KOMIICTECHIUH,
NpPOSBIAETCS HEIOCTaTOYHOCTh 3HAHWM, YMEHWH, HaBBIKOB. He wmoxer
JTBETHTH MIPABMIBHO HA JIOTIOJIHUTEIILHBIE BOIIPOCHL.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Lenb ocBoenust mucuuiuinHbl «HaueprarenbHas TeoMeTpuss M HH)KEHEpHas rpaduka
MOJIYJIb 1» CBsi3aHa ¢ MOJYYCHHEM CTYACHTAMU 3HAHWUW, YMCHHUI W HABBIKOB, HEOOXOIUMBIX JJISI
o0nasanus ClIeIyIOIUMH KOMIIETEHIIUSMU:

— FOTOBHOCTb BBISIBIISITH CYITHOCTH MPOOJIEM, BO3HUKAIOIINX B X0J1€ MPO(HeCCHOHATEHON
NESTENIbHOCTH, M CIIOCOOHOCTh TMpPUBJEYb [UIsI HMX pPEIIeHUsS COOTBETCTBYIOIIMI rpado-
reOMETPUYECKUM anmnapar;

— cOCOOHOCTh K KOHCTPYKTOPCKOM rpao-reoMeTpuyecKoil KOMMYHHUKAIUU;

—TroTOBHOCTB padboTath ¢ uHpopmanueii mo 'OCTam u ECKJ] u3 pa3nuuHbIX HCTOYHUKOB;

— TOTOBHOCTh K CaMOCTOSITEIbHOM HMHIWBUIYadbHOW paboTe, MPUHATUIO PEIICHUN B
paMKax cBoei npoecCHOHAIBHONW KOMITETECHIIHH;

— CIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEPIICHCTBOBAHUIO, CAMOPETyJIUPOBAHUIO,
camopeaJIn3alyH.

3ajayaMy TUCUUIUIMHBI SIBISIOTCS:

-BBIPa00TaTh TEXHUKY MPABWIBHOTO U JIOCTATOYHO OBICTPOTO BBIOJIHEHUS TparuecKux
pabot cpenctBamu cucteMbl KOMITAC 3D u 6e3 Hee, OT pyKu (3CKU3BI U TEXHUYECKUE PUCYHKH);

-oApoOHOE MW3yYEHHE M TMPOYHOE YCBOCHHE TEOPETHYECKUX OCHOB IOCTPOCHUS
MPOSKIIMOHHBIX YepTEeKeH, MPUOOpEeTeHne U Pa3BUTHE HABBIKOB MBICICHHOIO IMPEACTaBICHUS
MPOCTPAHCTBEHHBIX (HOPM U300paKaeMBIX OOBEKTOB IO UX MPOCKITUSIM;

- pa3BUTHE MPOCTPAHCTBEHHOT'O MPEJICTABIICHUS U BOCIIPUSTHS HA YPOBHE TOUKH, IIPSMOH,
IJIOCKOCTH, IOBEPXHOCTH;

- IOJIy4Y€HNE HAaBBIKOB U YMEHUW PELICHUS TO3ULMOHHBIX U METPUYECKHUX 33/a4;

- OCBOCHHE ITPaBWJI BBIIIOJHEHUS U300pakeHUH 1 aKCOHOMETPUYECKUX ITPOEKIIMIA;

- IOJTyY€HHUE HABBIKOB B HCIIOJIb30BAHUH IPOrPAMMHBIX CPEACTB KOMIIBIOTEPHON rpaduKu

B pesynbrare OoCBOEHUs NAaHHOW JUCIHUIUIMHBI OOECIECUMBACTCS JOCTHXKCHUE Ieseit
OCHOBHOI1 npoeccnoHanbHOi 00pa3oBaTeNbHOI MPOrpaMMBbl TPHOOPETEHHBIEC 3HAHUS, YMEHHUS U
HABBIKHU TIO3BOJISIOT MOJITOTOBUTH BBITYCKHUKA K OYIyIei mpopeCcCHOHATBEHOU e TSIIbHOCTH.

[TnanupyembIiMu pe3ynbTaTaMi 00y4eHHUs MO TUCHUIUIMHE (MOAYIIO), SIBISIFOTCS 3HAHUSA,
yMeHHMsI, HaBbIKU. [lepeueHp MmiaHupyeMbIX pe3ysbTaToB OOydeHUs MO JUCUUILUIMHE (MOIYIIIO),
COOTHECEHHBIX C TUIAHUPYEMBIMH pe3ylbTaTaMHd OCBOEHHUS 00pa30oBaTEeNbHON MPOTpaMMBI,
npejcTaBieH B Tabnuue 1.

Tabmuua 1 — Komnerenuu, popMupyeMble B pe3ysibTaTe U3Y4eHUs TUCIUITIIMHBI (MOTYJIs)

Pe3ynbTaTel 00y4eHus 0 TUCIUTUINHE
Konu Kon n
Hassanue hopmynupoBka
OIIOII BO, (opmynuposka HHIUKATOpa Koxn
COKpAIICHHOC KOMIIETCHIINHU JOCTHIXKCHUA peE3YIIb q)OpMyHI/IpOBKa pe3yibTara
KOMIIETEeHIINN
TaTa
20.03.01 OIIK-1 : Criocoben | OITK-1.3k: P/1 3HaHKe | HOPMaTHBHBIX JJOKYyMEHTOB
«TexHocepHas | yIUTHIBATH Brruncnsier (ECKJ, OHTII, CHulTsr1,
6€e301acHOCTE» | COBPEMEHHBIE TEOMETPUIECKUE [TpaBuia 1 HOpMBI)
(b-Th) TEHACHIUN HnapamMeTpsl MOJIb30BAHKE KOTOPBIX

Pa3BUTHSI TEXHUKH | OOBEKTOB U MX HEOOXOANMBI JUIS
U TEXHOJIOTUH B MPOCTPAHCTBEHHbBIE pa3paboTku
obmactn OTHOLLICHHS, KOHCTPYKTOPCKOI1
TeXHOC(EpPHOH omMpasich Ha JOKYMEHTAIIH
0e30MacHOCTH, YCPTCIKU U P12 VMeHue | moibp30BaThCs TEXHUUSCKOM
HU3MEPUTENBHON U rpadudecKue JIUTEPATYpO; UCII0JIb30BATh
BBIYHCITUTEEHON MO/IEIH; TEXHUYECKHE PETIIaMEHTHI,
TEXHUKH, pa3pabatbIBaeT 1 CTaHIAPTHI U APYTHUE
I/IH(l)OpMaIII/IOHHLIX HUHTEPIIPETUPYET HOpPMAaTHUBHBIE JOKYMEHTHI,
TEXHOJIOTUH NP HUH)KEHEPHBIE peliaTh MO3UIMOHHbIE U




PEIICHNT THITOBBIX
3a7a4 B 001acTh
po¢eCCHOHATBHOI
JESITENBLHOCTH,
CBSI3aHHOMU C
3aIATOMN
OKpy>Karoen
cpensl U
obecnieueHueEM
0e30macHOCTH
YyeJI0BEKa

YECPTEKU U CXEMBI
B COOTBECTCTBHH C

MCTPHUYCCKUEC 3a/1a91 Ha
KOMIIICKCHOM Y€PTEXKE

JIEHCTBYIOIIUMHU
CTaHIApTaMH U
HOpPMAaTHBaMH,
TIpUMEHSET
COBPEMEHHBIE
MpPOrpaMMHBIE U
KOMITBIOTEPHBIE
WHCTPYMEHTHI IS
CO3JIaHUS U
MIPOBEPKU
HMHXEHEPHOU
JIOKYMEHTAIINH,
HaIpaBJICHHOU Ha
obecrneueHHE
0e30IMacHOCTH U
OXpaHy
OKpYXKarouieu
cpenpbl.

PJ13

HaBrix

BJIAJICHUS TEXHUKOM
MIOCTPOEHHSI KOMIJIEKCHOTO
YepTekKa ¥ HaTTISAIHBIX
n300pakeHMiT; HaBBIKAMHU
COCTaBJICHUS U YTEHUS
YepTexel; NpUHIUIAMHI
paboThl cucteM
aBTOMAaTU3UPOBAHHOIO
npoektuposanus (CAIIP);
KOMITBIOTEPHOM Tpadukon

B mpouecce OCBOCHUSA MUCHUILUIMHBI PCIIAOTCA 3ada4d BOCIIMTAHHUA TapMOHHUYHO
pa3131/1T0ﬁ, HanI/IOTI/I‘{HOfI n conuaJibHO OTBETCTBECHHOM JHYHOCTH Ha OCHOBE TPpaAUIUOHHBIX
pOCCHﬁCKHX AYXOBHO-HPAaBCTBCHHbBIX U KYJIbTYPHO-UCTOPUUCCKUX HCHHOCTeﬁ, MpeaACTaBJICHHLIC

B Tabmure 1.2.

Ta6mmma 1.2 — [{eneBbie OpUESHTUPBI

BOCIIMTaHUA

BocnurareabHble 3a1a41

®opMuUpOBaHUE IEHHOCTe

IleneBbie OpUEHTHPBI

(I)OpMI/II)OBaHI/Ie rpamaﬂcxoifl MO3UIUU U NTATPUOTU3MA

Bocnuranne yBaxkenus k Koncruryun u
3akoHaM Poccuiickoit @enepanuu

CHpaBeILJ’II/IBOCTL

OTBETCTBEHHOCTH

®opMupoBaHUe

JAyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

CornepexuBaHue U MIIATHUS

Bocnuranune HPABCTBCHHOCTH, Bricokue HpPaBCTBCHHLIC FyMaHHOCTB
MWJIOCCPAUA U COCTPpAdaHUA nacalibl I[O6pO)KeJ'IaTGJ'IBHOCTB u
OTKPBLITOCTH

®opMHUPOBaHUE HAYYHO

0 MMPOBO33PeHHUs M KYJbTYPbl MbIIJIEHHUS

Pa3BuTre mo3HaBaTeIbLHOTO HHTEpECA U
CTPEMIJICHUS K 3HAHUAM

CosunaTenbHbIi TPy

KpeatuBHoe MbINIIeHNE

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

PasBurne ymenus 3 QpeKTHBHO 00mAaThCs
U COTPYIHHYATH

Bs3aumonomoris u
B3aUMOYBaXKCHHE

J1oOposkenaTenbHOCTh ’
OTKPBITOCTH
KoMMyHMKabeIhHOCTD

2 Mecro aucuunannsbl (Moay.as) B crpykrype OITOII

JucuunnuHa «HadeprarenpHass reoMeTpuss M WHXXEHepHas rpaduka Momynb 1» B
crpykrype OITOII otHOCHTCS K 6a30BOM YacTH nucUIUIUH - b.1.b




3. O0beM AUCHUNIMHBI (MOAYJIs1)

OO0veM jaucHUIUIMHBL (MOIYJsI) B 3a4€THBIX EIWHUIAX C YKa3aHHEM KOJHYECTBa
aKaJEeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIIUILITUHBI

Tpyno- O0beM KOHTAKTHO# paboThI (ac)
Cemectp €MKOCTb
Ha3zBanue (D60 P Mé_l Yacte 1/[(11(3120) AVIHTOPHAS Breaynu- CPC ?TOTP Mfl
OIIOII BO OH};;e VII 30 (}:’)p ¢ yAHTOp TOpHas ra i[cu
03(1)0’) B3.E.) Bcero 1
nek. | mpak. | ma6. | IIA | KCP
20.03.01
TexHochepHast 0d0 Bl.b 1 4 55 18 36 0 1 0 89 c]
6€30I1aCHOCTb

4 CTpyKTypa U coiepKaHue QM CUMILIHHBI (MO1YJIs1)

4.1 CTpykKTypa IucuMiuvidabl (Moayas) ajass ODO

TemaTnueckuil miaH, OTpa)karLUil coaep)kaHUe NUCLUILIMHBI (MepeueHb pa3fiesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHHEM UX 00HEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, ITpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aensl quCHUTUIMHBL (MOJTYJIs), BUIIBI Y9€OHOU NEATETLHOCTH B (POPMBI
Tekyuero Kourpoust 1 09O

Kon pe- Kos-Bo yacoB, 0TBe/IcHHOE Ha
Dopma
Ne HasBanue Tembl 3yJbTara Tlex Tpaxr 1146 CPC TERYIIETo KOHTPOIA
00y4eHus
OIIpoc, 3aIuTa
1 Bgenenue. Touka. [Ipsimast. P/1, 6 12 0 20 rpaduueckux pador,
[InockocTb. P12, P13 KOHTpOJIbHAs paboTa
Nel
CriocoObI peoOpa3zoBaHust Pa1,
2 weprexa I, PI3 2 4 0 19 omnpoc
OIIpoc, 3aIuTa
3 Kpussie. [ToBepxHocTH. P/1, 6 14 0 26 rpaduueckux pador,
MHoOrorpaHHuKH. P12, PI3 KOHTpOJIbHAsI paboTa
No2
OTIPOC, 3aIlInTa
4 AKCOHOMETpPHUYECKHE Pa1, 4 6 0 24 rpagugeckux pador,
MIPOEKIINU P12, Pa3 KOHTpOJBbHAs padora
Ne3
HToro no Taéamnue 18 36 0 89

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUITUHBI (Moay.as) ajasa ODO

Tema 1 Bseoenue. Touka. Ilpamas. [lnockocmeo.

Copepxanue teMmbl: Baenenue. llpenmer HaueprarenpHOM reomerpuu. Metozasl
npoeuupoBanus. [IoHsTHE O MPOEKTHOM NpocTpaHCcTBE. KOMILIEKCHBIN YepTeX. 3aJaHue TOUKH,
IIPSIMOM Ha KOMIUIEKCHOM uepTeke Monska. Dntop Monxa. [IpoenmpoBanne Ha 2 U 3 1I0CKOCTH
npoekuuid. Touku 00IIero U YacTHOTO MOJOXKEHHSI, KOHKYPUPYIOIIHe TOUKU. 3aJaHue IpsIMOd U
IUIOCKOCTH Ha KOMILJIEKCHOM uepTeske Momxka. [Ipsimble 00IIero u 4acTHOro MOJIOXKEHUS, MX
IIPU3HAKY, CBOMCTBA, B3aUMHOE mojiokeHue. Creapl npsmbix. VIHTepBaibl TpOeHUPOBAHUS, UX
npuMeHeHue. [lnockocTi 06IIero U 4acTHOrO TMOJIOKEHUS, UX MPU3HAKU, CBOWCTBA, B3aUMHOE
MIOJIOKEHUE TUTOCKOCTEN M mpsiMbIX. Crenbl muockocteil. Ilo3nnnonnsle 3amaun. [lepeceuenue



OpsAMOI OOIIEro TMOJOXKEHUsI C IUIOCKOCTBIO o0Iero monoxxkeHus. [lepecedenue rmiockocTeit
oOmiero mnosnoxkeHus. [lepeceueHne mnpsiMON OOIIEro MOJIOKEHHUS C TUIOCKOCTBIO YacTHOTO
nonoxenusd. [lepeceuenne mi0cKoCTH 0OMIETO MOJOKEHHS € TUIOCKOCTHIO YaCTHOTO MOJIOXKECHHUS.
Cxema penieHus 3a1ad4. .

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUHU, MPAKTUYECKUE 3aHATHSI.

Bunel caMocCTOSTENbHONW TOATOTOBKM CTYACHTOB IO TEeME: pelIieHue TpadudecKux
YIOpaXXHECHHI.

Tema 2 Cnocobvl npeobpazosanus uepmedica.

Conepxanne Tembl: Llenp cmoco6oB mpeoOpa3oBaHus yepTeka. MeTox mHepeMeHbI
IJIOCKOCTEM  MPOEKUMH, CYIIHOCTh MeToaa. Meron 1NoBOpOTa, CYIIHOCTh — METOJa.
[TnockonapamiensHoe nepemelieHue. PellieHne OCHOBHBIX 3aJad IMPeoOpa3oBaHMs YEpTEkKa.
Pemenne Merpuyeckux 3anad. PemieHue 3amad Ha omnpelereHUEe HaTypajbHBIX pPacCTOSHUM.
Pemenue 3a1au Ha onpeeeHye yrios.

@opMbl U METOJIbI NPOBEICHHS 3aHITUNA MO TeMe, NMpPUMEHseMble 00pa3oBaTelbHbIC
TE€XHOJIOTHH: JIEKLIUU, IPAKTUYECKUE 3aHATHUS.

Bunel camocTosiTenbHONW MOATOTOBKM CTYACHTOB MO TeMe: pelleHrne TIpaduiyecKux
YIPa)KHEHUH.

Tema 3 Kpusvie. [losepxnocmu. Muozoepannuxu.

Conepxanue Tembl: KpuBble miockue u npocTpaHcTBeHHble. Hopmanu u kacaTenbHbIE K
KPUBBIM. DBOJIIOTHI, IBOJIBBEHTHI, 0COObIE TOUKU KpuBbIX. KpruBu3Ha miockoil kpusoil. [lnockue
KpUBBIE BTOPOro MOpPSAKAa., CBOMCTBA MX mpoenupoBaHusi. BunroBblie nunHuu. [loBepxHocTH,
OCHOBHbIE TOHATHA. OmnpenenuTens, Kapkac, oOdyepk moBepxHocTH. OOpasymomas u
HampaBisomas noBepxHocTu. Knaccudukanusa mnoBepxHocTel. JInHeiuaThie MOBEPXHOCTH
nepeHoca. [IoBepXHOCTH ¢ IIOCKOCThIO Napauienusma. [loBepxHocTu Bpamenus. BuHToBble 1
LUMKJIAYECKHE MOBEPXHOCTU. TOUKM M JIMHUU Ha MOBEPXHOCTH. llepecedueHne moBEpXHOCTH ¢
IUIOCKOCTBIO 4YacTHOro u oOmiero mnojoxenus. Ompenenenue cedeHus. llepeceyenue
MIOBEPXHOCTU C MPAMBIMA M KPUBBIMU JIMHUAMU. B3auMHOE mepecedeHne IByX IOBEPXHOCTEH,
OCHOBHBIE CIIOCOOBI MTOCTPOECHMSI JIMHUI NepeceueHus noBepxHocTed. Cxema peleHus 3ajad.
Cnoxuble mnoBepxHocTH. CrocoObl  KOHCTpyHMpoBaHMs — moBepxHocTeil. Ilepeceuenue
MoBEepXHOCTEeW. MHOTrorpaHHuKd o0miero Bujaa. TOYKM W JIMHUM Ha TOBEPXHOCTHU
MHOTrorpaHHMKOB. O0001IeHHbIe TO3UIIMOHHBIE 3a1a4n. KpuBu3Ha nosepxHocTeil. KacatenbHble
JUHUN W INIOCKOCTH K MOBEpXHOCTH. llocTpoeHne pa3BepTOK MOBEpXHOCTEH. Merpuyeckue
3a/1a4u. .

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIEKIIUH, IIPAKTUYECKUE 3aHATHS.

Bunel camocTosiTeNbHONM MOATOTOBKM CTYAEHTOB IO TEME: pelleHue rpapuuecKux
YIPa)KHEHUH.

Tema 4 Axconomempuueckue npoexkyuu.

Copepxanuie TeMbl: AKCOHOMETpHUECKHEe NMpoeKi. OCHOBHAs TeopeMa aKCOHOMETPHH.
CranpapTtHble BUJIbI aKkCOHOMETpUU. OKPYKHOCTh B aKCOHOMETPHH.

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIEKIIUH, TPAKTUYECKHE PAOOTHI.

Bunel camocTosiTeNbHONW MOArOTOBKM CTYAEHTOB IO TEME: pelleHHe TIpaduyecKux
YIIPa)KHEHUH.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

OcBoeHME AMCUMIUIMHBI —IpelroyiaracT, IOMHUMO IOCEIIEHHUS JIEKIMOHHBIX U
IPAaKTUYECKUX 3aHATUH, BBIIOJIHEHHE KOHTPOJIbHBIX padoT. [IpakTHueckue 3aHATHS OCTPOCHbI
KaK THUIMYHBIC 3aHATHUS [0 HAUYEPTATEIbHOM T'€OMETPHHM U WH)XXEHEpHOH rpaduke moayns 1 B
COOTBETCTBUM C TPeOOBAaHUAMHU (hefiepalIbHBIX IOCYJapCTBEHHBIX CTAHAAPTOB JUIsl NOArOTOBKU
CIIELMAJIMCTOB BBILICIIEPEUNCICHHBIX HANpPaBJICHUN. /[ IpoBeAcHUS NMPAKTUYECKUX 3aHATUN
WCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHAILEHHBIE IIEPCOHAIBHBIMM KOMIIBIOTEPAMH C
YCTaHOBJICHHOM Ha 3TUX KOMIIBIOTEPAx IPOrpaMMOMl aBTOMAaTU3UPOBAHHOIO IPOECKTUPOBAHMS
rpadudeckoit mapopmaruu - KOMITAC 3D.

IIpu mpoBeneHMM YacTU MPAKTUYECKUX 3aHATUH INPUMEHSIETCS METOJ KOOIEPAaTHUBHOIO
oOyuyeHMsl: CTyIeHTbl pal0oTaioT B Maiblx rpynmax (3 — 4 d4en.) Haj WHAWBUIYAJIbHBIMU
3aIaHUAMH, B NPOLECCE BBIITOJIHEHUS KOTOPBIX OHM MOTYT COBELIAThCA APYT C APYIOM, TEM
caMbIM IpHoOOpeTasl HaBbIK pabOThl B COCTaBe KOJUIEKTUBa ucnojHutenel. IIpenogasarens, B
CBOIO ouepe/lb, HabroAaeT 3a paboTo MaNbIX TPYII, a TAKXKE MOOYEPEIHO PA3bSICHSIET HOBBIN
y4eOHbII MaTepuan MajbIM IpYyMIaM, KOTOPble 3aKOHYMIM paboTaTh HajJ HWHIAMBHYaTbHBIMU
3aIaHUSAMU 110 MPEIBIAYIIEMY MAaTepUaiy.

Texkymuii KOHTPOJIb (UKCHpPYET MPOLEHT BBINOJHEHUS 00beMa TIpapuuecKux
yIpaKHEHUH 1O TUCHUTUIMHE Ha MPAKTUYECKHUX 3aHITUAX U KOHTPOJIBHBIX PadOT

CamocrosarenbHass paboTa CTYAEHTOB sBISETCS HaubOosiee MPOAYKTUBHOU (Qopmoit
00pa30BaTebHOM U M03HABATENILHOM I€ATEIbHOCTU CTYACHTA B IEPUOJ 00YUEHHUS.

CamocrosrenbHas paboTa CTYIEHTOB 3aKJIIOYAaeTcss B M3YYEHHU BceX TeM paboueil
IIPOrpamMMbl JUCHUIUIMHBL 110 PEKOMEHJOBAaHHOM JIUTEpaType MO KOHTPOJEM IIPEroIaBaTes,
HOArOTOBKM K JIMPAKTHUYECKUM 3aHATHUSAM, 3aBeplIeHud paboThl HaJx rpaduuyecKUMU
yIpaXHEHUSIMU, BBITTOJIHEHUH UHIUBUAYAIbHBIX KOHTPOJIBHBIX pa0OT M ITOANOTOBKA K UX 3aLIUTE,
UTOTOBOE NOBTOPEHHUE TEOPETUUECKOI0 MaTepraa Ipu MOArOTOBKE K AK3aMEHY

BapuaHTs! U151 BBINOTHEHHSI KOHTPOJILHBIX pab0T Ha3HAYarOTCsI IPEoAaBaTeieM B Hayalie
cemecrpa.

Tembl KOHTPOJIBHBIX IpaduyecKux padboT:

Tema 1. Touka, nmpsimasi, INIOCKOCTb, UX B3aMMOPACIIOJIOXKEHHE.

Tewma 2. MeTtoasl mpeoOpa3oBaHus YepTexKa.

Tema 3. Yeprex NOBEpXHOCTH, NIEPECEUEHHE TOBEPXHOCTEN. PazBepTka.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYEHHBIMH BO3MOKHOCTSMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOO6XO0IMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbs U MHBAIMJIOB (110 3asBJICHUIO O0yYarOIIerocs) MpeaocTaBisieTcs yueoHas
uHOpMalKs B TOCTYIHBIX (pOpMax C yU€TOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JIUIL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM HIPUPTOM; B popMme
IEKTPOHHOIO  JOKYMEHTA;  HMHAUBUAYAIbHBIE  KOHCYJNbTAlUM  C  IPUBJICUECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNS, KOHCYIbTAIIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popmMe 3IeKTPOHHOTO IOKYMEHTA;
WHAMBUAYalIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUNKA; HWHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OMIOPHO-JIBUTATEILHOTO arnmapara: B ne4atHoii opme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHbIE 3aJJaHUs, KOHCYJIBTALlUU U JIp.



6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJIEHUN TEKYIIEero KOHTPOJIsI U MPOMeXKYTOYHOMI
arTecTalMU O0YYAKOIIMXCH M0 IUCHUILINHE (MOYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOJIMYECKHE MaTepHalbl, ONpPENeAIOINe IMPOLeIypbl ONCHWBAHHWA 3HAaHWHA, YMEHHH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKHU 3HAHHUH, YMEHUH, HABHIKOB
M XapaKTepusymomue dTanbl  (GOpPMHpPOBAaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresibHON MPOrpamMMBbl, ripeAcTaBieHsbl B [Ipunoxennn 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecnevyeHne TUCIUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. Cepra, I'. B., HaueprarenbHas reomeTpus U nHXeHepHas rpaduka : yueonux / I'. B.
Cepra, 1. 1. Tabauyk, H. H. Ky3nenjoa. — Mocksa : KnoPyc, 2023. — 229 ¢. — ISBN 978-5-
406-10403-3. — URL.: https://book.ru/book/945675 (mara obpamenus: 26.10.2025). — Tekcr :
3JIEKTPOHHBIMN.

2. ®ponos, C. A. HaueprarenpHas reomerpus : yueonuk / C. A. @posioB. — 3-¢ 3.,
nepepad. u gon. — Mocksa : UHOPA-M, 2024. — 285 ¢. — (Bricmiee oopa3oBanue). - ISBN
978-5-16-020007-1. - Tekct : anekrponnsiit. - URL: https://znanium.ru/catalog/product/2143355
([lara obparenus - 22.10.2025)

7.2 Jlonoanumensvhasa numepamypa
1. XKnanosuu, C. A. HauepraTenbHas reoMeTpHs U MHXKEHEepHas rpaduka : MeToInYeCcKue

ykazanust / C. A. Xpanosmu. — Kamumnunrpang : BIAP®, 2022 — Yacts | : Pazmen
«HaueprarenpHas reomerpust» — 2022, — 29 ¢. — TekcT : a5ekTpoHHbI# // JIaHb : 3JIeKTPOHHO-
oubmuoreuynast cucrema. — URL: https://e.lanbook.com/book/406343 (mata oOpameHus:

27.10.2025). — Pexxum ocTyma: i aBTOPH3. MOJIb30BATEICH.

2. KoncrautunoB A. B. HAUEPTATEJIbHASI TEOMETPUS. YuebHoe mocobue st
CIIO [Dnaextponnslii pecype] : MockBa : U3narensctBo FOpaiit , 2022 - 389 - Pexxum nocrymna:
https://urait.ru/book/nachertatelnaya-geometriya-496079

3. @®ponos C. A. HaueprarenbHas reoMmerpus: cCOOpHUK 3agad : YyeOHoe mocoOue
[OnexTponnsnii  pecypc] : HHUL HUHOPA-M , 2022 - 172 - Pexum pocryna:
https://znanium.com/catalog/document?id=400282

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodxX00uUMOCmuU):

1. Dnextponnas Oubmuorteunas cucrema ZNANIUM.COM - Pexum nocryna:
https://znanium.com/

2. DnexkTpoHHO-Oubnmoreynas cucrema "BOOK.ru"

3. DnektponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

4. DnexTpoHHO-OMOMMoTeyHas cucrema "JIAHB"

5. DnextpoHHO-OGuGmHoTeunas cucrema FOPAMT - Pexxum gocryma: https://urait.ru/

6. Open Academic Journals Index (OAJI). [Ipodeccuonanbhuas 6a3a naHHbIX - Pexxum
noctyma: http://oaji.net/

7. TIlpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (6a3a JaHHBIX —pazsTUYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/



8. Hudopmaunonno-crpaBounas cucrema "Koncymbrant Ilmioc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCNOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynprumenuitHeiii  koMIuiekT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,xpernenne NoToI0YHOE

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsrii Moautop LG Electronics yepHblii +K1aBuaTypa+MbIiilb

e CereBoii Monutop:Hynesoii kiimenT Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpamMmmHoe o0ecrieyeHue:

e Adobe Acrobat Professional 11.0 Russian
o ACKOH Kowmmac -3D V19 Russian
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