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1 Ilepedenb popMupyeMBbIX KOMIIETEHIM I

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

21.03.01 Hedrerazoso
e gerno. Hedrerasosoe
Jeno

OIIK-1. CiocobeHn pemate 3aga4m,
OTHOCSIINECS K IPO(PECCHOHATBHO
W NeATETbHOCTH, IPUMCHSISI METO]]
bl MOJICIMPOBAHMSI, MATEMATHYECKO
T'O aHaJIHM3a, CCTCCTBCHHOHAYYHBIC
1 OOIIEHH)KCHEPHBIC 3HAHUS

OIIK-1.3K omeHMBAET U peIIAET HHKEHEPHBIE 3a/1a9
U C UCTIONB30BAHMEM JIBYMEPHOTO U TPEXMEPHOTO TP
OCTPAHCTBA, UCTIONB3YET MPABUJIA IOCTPOCHHUS TEXHH
YECKUX CXEM U UEPTEKEi

KOMHeTeHHI/IH CUHNTACTCA C(l)OpMHpOBaHHOI;'I Ha JaHHOM 3TaIll€ B CJIydac, €CJIU IIOJIYYCHHBIC
PE3yIbTaThbl O6y‘-I€HI/I$I o AUCHUIINIMHC OLCHCHBI ITOJOXHTCIBbHO (,Z[I/IaHa3OH KPUTCPHUCB
OLICHUMBaHUA PE3YJIbTATOB O6yLIeHI/I${ «GBavYTCHO», KYAOBJICTBOPHUTECIBHOY, «XOPOIIIO)», ((OTJ'II/I‘IHO»).
B CJIy4ac OTCYTCTBUSA IMOJIOKUTEILHOMN OICHKKW KOMIICTCHLMA Ha JAHHOM J3Tall€¢ CUYUTaCTCsa

Hec(OPMUPOBAHHOM.

2 lloka3zare/iM OLlEHNBAHUS IVIAHNPYEMbIX Pe3yJIbTATOB 00yUYeHH s

Komnerenmus OIIK-1 «Crioco6eH pemaTs 3a1a4u, OTHOCSIIMECS K POodhecCHOHATbHOMN

JACATCIIBHOCTH, MMPpUMCHAA

METOAbI

MOACIINPOBAHUA,

C€CTCCTBCHHOHAYUYHBIC U O6H.I€I/IH)KCHepHBIe 3HaHUA»

MaAaTEMaTH4CCKOI'O

aHam3a,

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUT

Kon u dopmynupoBka nHANKAT
opa JTOCTHKEHUS! KOMIICTSHITUN

Kpurepun onieHnBaHus pe3yiabT
aToB 00y4YeHHUs

OIIK-1.3k ornieHMBAET U pemaeT
HHXCHEPHBIE 33]1a4M C UCIIOJIb3
OBaHHUEM [IBYMEPHOTO U TPEXME
PHOTO IIPOCTPAHCTBA, UCIIOJb3Y
€T MpaBHJjIa MOCTPOSHHS TEXHUY
€CKHX CXEM U uepTekei

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

JIEMOHCTPUPYET OTJIMYHBIEC 3HAH
HsI ¥ CITOCOOHOCTDH COCTaBIIATh
TeXHI/I‘IeCKyIO )IOKyMeHTaI_lI/IIO,
M CIOCO0€H K CUCTEMAaTH3al[un
MOJTyYEHHBIX 3HAaHUHN

MOJIL30BAThCSI TEXHUYECKOU JIU
TepaTypoM; UCIIOIb30BATh TEXH
WYECKHE PErJIaMEeHTHI, CTAHAAPT
Bl ¥ IPYTHE HOPMATUBHBIC IOKY
MEHTEHI; pelIaTh MO3UIHOHHEIE
1 METPHUYECKUE 33]]a91 Ha KOMIT

TOTOB M YMEET MOJIb30BATHCS
TpeOOBaHUAMH K 0(OPMIICHHIO
nmoxymenrarun (ECKJ, ECIT/,
ECTJ) noxymenraruu. Ha Bric
OKOM YPOBHE BBITIOJHSIET YepTe
KU TIPOCTHIX 00BEKTOB

BJIAJICHUS TEXHUKOM MOCTPOEHH
s1 KOMIUIEKCHOTO UepTeXa U Har
JISITHBIX M300pakeHNnil; HaBbIKa
MH COCTaBJICHHS M YTCHUS YepT
eXell; mpuHIHIIaM# paboThI cu
CTEM aBTOMAaTH3HPOBAHHOTO TP
oextupoBanus (CAIIP); koMb
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BJIa/Ie€T TEXHUKOU OCTPOEHUS
KOMIUIEKCHOTO YepTexa 1 Harll
STHBIX W300paKeHUH C MCTIONh3
OBaHMEM MHCTPYMEHTOB rpadu
YECKOTO MpeACTaBIeHUSI HHPOP
ManMH, COCTABJISICT U YUTACT Y€
prexu




Tabnuua 3amonHseTCcs B COOTBETCTBHHU C paszenoM 2 Paboueli nporpaMmbl JUCIUTUTUHEL

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

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

KonTtponupyemsle miIaHUpyeMBbIe pe3
yIbTaTHl 00yUYeHUS

Kontpoaupyemsie TeMBI 1

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

HUCIUIIIINHBI

Texymuil KOHTPOJIb

[IpomexxyTouHas aT
TecTauus

Ounas popma 0OydeHUS

OCHHUS KOMIIJIEKCHOTO 4ep
TeXa W HArJISHBIX U300p
a)KEHUI; HaBBIKAMHU COCTa
BIICHHS U YTEHUS YEPTEXKE
ii; mpuHONIIaMU PabOTHI C
HCTEM aBTOMAaTU3UPOBAHH
oro npoektupoBanus (CA
I1P); xommbroTepHOM rpad
HUKOHU

1. Beenenue. Touka. Ilps
mag. ITmockocTh

YKHEHHs, KOHTPOJIbH
bIe paboTer Nel, Ne2
, Ne3

PJT1 3HaHHE: HOPMATHBHBIX JI0 | | Bpenenme. Touka. Ilpa | I'papuueckue DK3aMeH B IUCbMEH
xymentos (ECKA, OHTIL | yiag Tnockocts yOpaKHEHUS HOU (hopme
, CHullw1, IIpaBuna u Hop
MBI) TIOJI630BAHNE KOTOPBI OK3aMeH B
PEL | 2. CriocoOsl ipeoOpaszoBa | ['paduueckue MHChMeHHOH (opMe
X HEOOXOMMBI JUIs Paspa | yyg yeprexa YIPaKHEHUS
0OTKM KOHCTPYKTOPCKOM
JIOKyMEHTalluu 3. Kpussie. [ToBepxuoctu | 'paduueckue OK3ameH B
. MHOrOrpaHHUKHY. YIPaKHEHUA IHCbMEHHOH (opme
DK3aMeH B
4. Axconomerpuyeckue 1 | ['papuueckue .
MUCBMEHHOHU (popme
poexnuu yIpaKHEHHsI
P2 YMeHue: nojap30BaThCs TE I'paduueckue ympa | Dx3aMeH B
XHU4YecKoi nmreparypoit; | 1. Beenenne. Touka. [Ips | kKHeHUS, KOHTPOJBH | MUCHMEHHOU (hopme
HCIOJIb30BaTh TeXHUYecK | mas. [lmockocth bIe paboTer Nel, Ne2
Y€ peraaMeHTbl, CTaHaapT , Ne3
bl 1 ApYTru€ HOpMATHUBHBIC s C 6 6 Fpa(bnqecxne yrpa JK3aMeH B
ZIOKYMEHTBI; peaTh nosu | < “IOCOORI IPEOOPAIOBA | oo v omrpomen | mHCHMEHHOM popme
[MOHHBIE ¥ MeTpuueckue | HAA TEPTEXKA ast pabora Ne3
3a[]a4d Ha KOMITJIEKCHOM 4
DK3aMeH B
epTexe 3. Kpusste. [losepxnoctu | I'paduueckue ynpa .
MUCBMEHHOU (opme
. MHOTOTpaHHUKH. JKHEHHS
DK3aMeH B
4. Axconomerpuyeckue 1 | ['paduueckue ymnpa .
MUCBMEHHOU (opme
poexnuu KHEHHS
P13 HaBpixu: TexHuKO#l ocTp I'paduueckue ynpa | Dx3ameH B

MUCBMEHHOU (opme

2. Cnoco6s! mpeobpazona
HUS YepTexKa

I'pacduueckue ynpa
KHEHUS, KOHTPOJIbH
ast pabota Ne3

JK3aMeH B
MMUCBMEHHOU (popme

3. Kpussie. [ToBepxHOCTH
. MHOrOrpaHHuKU.

I'pacduueckue ynpa
JKHCHUA

JK3aMeH B
MMUCBMEHHOU (popme

4. AKCOHOMETpHUYECKHE IT
poekuuu

I'paduueckue ynpa
JKHEHHS

DK3aMeH B
MMCbMEHHON (hopme

4 Onucanue Npoueaypbl OCHUBAHUS

KadectBo copMHUpOBAaHHOCTH KOMIIETCHIIMM Ha JaHHOM JTare OIEHUBACTCS T10
pe3yJibTaTaM TEKYIIUX U MPOMEKYTOUYHBIX ATTECTALUN MPHU MOMOIIM KOJIUYECTBEHHOM OLICHKH,




BEIpaXeHHOW B Oamax. MakcuManbHas cymma OalljioB Mo aucHumuinHe (Moayno) pasaa 100

Oasmam.

O1neHOYHOE CPEeCTBO
Brt yueOHol pesenbHoc I'padmueckue | KonTponbHas Konrponbnas | KonrponbHas OKsaMeH BVH
TH HCHbMEHHOU HUroro

YIpaKHEHUS pabora Nel paborta Ne2 paborta Ne3

dhopme

Jlexun 10 10
TIpakTrueckue 3aHsTus 20 20
CamocrosiTenbHast paborta 10 10 10 30
IIpomexxyTouHas arTecta 40 40
LHst
Hroro 30 10 10 10 40 100

Cymma OanoB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Y4€OHOM NESTEIbHOCTH B paMKax
JTUCITUTIIMHBI, IEPEBOJUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

CymmMa Gano
s Or1ieHKa 110 TPOMEX
YTOYHOMW aTTecTaly XapaxkTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIIUU
MO JUCIATLTA "
HE
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIMILTHHAPHBIX KOMITCTEHIIH, 00Ha
PY’KHBAET BCECTOPOHHEE, CHCTEMATHYECKOE U TITy0OKOe 3HaHUE y4eOHOro MaTepuaa
o191 10 100 «3a4TCHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JONOJHUTEIBHOHN JIUTEPATYypPOid, peKOMe
«OTIIYHOY HJ/IOBaHHOHU IPOTPaMMOii, yMmeeT CBOOOIHO BBIIIONHATE NPAKTUIECKHE 3aJaHus, IIPe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO ONepHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, yME
HUSIMHU, IPUMCHSICT MX B CUTYAIUsX TIOBBIIICHHOMN CIIOKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUTUTMHAPHBIX KOMIICTEHIHN: OCHO
o176 110 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH AHATUTHYECKUX OTIEpalUsiX, IepeHOCce 3HAHUI U YMEHUI Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIHH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOIIPHUATHI HOITYCKAIOTCS 3HAYNTENNBHbIE OIIMOKH, TPOSIBIIETCS O
ot 61 10 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTACIBHBIX 3HAHUMN, YMEHHIU, HABHIKOB TI0 HEKOTOPBIM JUCIHUILTMHAPHBIM K
HO» OMIIETCHIHMSAM, CTY/ICHT HUCIBITHIBACT 3HAYNTEIbHbIC 3aTPYIHEHUS IPH OLIEPUPOBAHH
Y 3HAHMSIMU M YMEHHSIMH [P X MEPEHOCEe HA HOBBIE CHTYAIIHH.
(HE 3aUTEHO» / V crynenra He ¢hOpPMUPOBAHEI AUCIUILIHHAPHBIE KOMIICTEHIIUH, IIPOSBIISIETCS] HEOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHpOBa P - 1P
TaTOYHOCTh 3HAHUH, YMEHH, HABBIKOB.
JILHO»
«HE 3aUTCHOY /
JucuuiutnHapHbIe KOMITETEHIIMH He c(OpMHUpOBaHbL. [IpOSIBIsSETCs MOTHOE MM TPaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - .
N THYECKH MTOJTHOE OTCYTCTBHE 3HAHHMN, YMEHHUI1, HABBIKOB.

5 IIpuMepHbIe OLIEHOYHBbIE CPEACTBA

5.1 Ilpumep rpadpuuecknx ynpaxHeHuiu




Tema 1 Memod opmozoransHozo npoeyupobarusa. Tovka

1 fo mazaaduory u3o0pox eHgag mavex moCmpowme
Ha Fngpe MNonx g ux npoexyuy U 3aneRHITE

o Madaulf IHOYEHU K OODOUHT. JHACHUS

" xogpdumam (6 rvi) B3ame  sepmexa

2 [lo 300arHsir kKoopouHaN MOYEK AOCMPoUTE X 3 Onpedenums nosox exue moyex B apocmpancmbe i
ZOPU3OHMAABHID, PPOHMAMBHIE U NP0PUABHIE HOUMU UX HEOOCTMOOULUE NPOEKYUL
npoexyur AlD20 30 00 GE30-102
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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 10 M3YUYCHHBIM TEMaM W HaxXOOATCA B pa60qe171 TETpaau. OHGHI/IBaeTCﬂ KOJIMYECTBO
MMPaBUJIbBHO BbIITOJIHCHHBIX rpa(bnqecxﬂx 3a/la4y IO TCMC IPAKTUYCCKOI'O 3aHATUSA B CPOK,



YCTaHOBJICHHBIN MpenoaaBareneM. Bce paboThl BBIMOIHSIIOTCS B CUCTEME aBTOMATU3UPOBAHHOTO
npoektupoBanust Kommac 3D.
IlIxana oyenku

OreHka banner Omnucanue

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

4 24 Konu4ecTBO BBIMOJHEHHBIX MPABUIBHO TPaQHUUCCKHX 3a]1ad 110 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 CAMOCTOSITEILHYIO PadoTy

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

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

YciaoBue 3aganusa

Ilocmpoums cnedvr nnockocmu, 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

KonTpoabHnas padora Ne 2. [locTpoeHue JJHHHH NepecevyeHUs] MIOCKOCTEI

YciioBue 3agaHuA

Ilo 3adannvim roopounamam mouwex A, B, C, D, E, F (Tabauya 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) Boinoanums 06e npoekyuu ceyeHus RUpamudbl RI10CKoCmuio 0oue2o noaodicenus 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 (07151 sapuarnmos ¢ 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.
[TpenocraBneHsl 4epTexu rpaduueckux padoT u paboyas TeTpaab

Bce rpaduueckue paboThl M 3a7a4M BBITOJHEHBI HA XOPOIIEM NPO(hecCHOHATLHOM
ypoBHe. UepTeKu BEIONHEHBI B cOOTBETCTBUH ¢ TpeboBaHusMu ['OCT. [omymieHsr
HEe3HAYMTeNbHbIE OMMOKM IPH BHIIIOJIHEHWH OCHOBHBIX 3amaHuid. IIpemocraBiieHbI
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. [lonymuieHs! OIMOKHY MPH BBITIOIHEHNH OCHOBHBIX 3aJaHu|. [IpegocTaBieHbl
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 CleIyIOIUMH KOMIIETEHIIUSIMU:

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

— COCOOHOCTh K KOHCTPYKTOPCKOM rpado-reoMeTpruyeckoil KOMMYHHUKAIUY;

—ToTOBHOCTB padorats ¢ uHpopmanueii mo [OCTam u ECK/] u3 pa3nudHbIX 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)

Pe3ynbTathl 00yueHUs MO AUCIUILTHHE
Konu Kon n
HazBanue (dhopmyrpoBKa
OIIOII BO, opmynuposka HHIUKATOpa Koz
COKpaIIeHHOC KOMIIETEHIINI JOCTHIKCHUSA peE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTara
KOMITETCHITVH
TaTta
21.03.01 OIIK-1 : Cnocoben OIIK-1.3k : PI1 3HaHHEe | HOPMATHUBHBIX TOKYMEHTOB
«HedrerazoBoe | pemats 3agaum, OIICHUBAET U (ECK[, OHTTII, CHulIsr,
JICIIO OTHOCSIIIHECS K pemiaeT [IpaBmia u HOPMEI)

(b-HO) npogecCHOHaNTBHOM HHXXEHEpPHBIE [10JIb30BAHNUE KOTOPBIX
JIeSITEIbHOCTH, 3a/1a4yM C HEOOXOTUMBI JIJIS
MIPUMEHSISI METO/IbI HCIIOJIb30BaHUEM pa3paboTku
MOJIETTUPOBAHUS, JIBYMEPHOTO U KOHCTPYKTOPCKOM
MaTeMaTHIECKOTO TPEXMEPHOTO JIOKyMEHTaIUU
aHaJIn3a, MPOCTPAHCTBA, PJI2 | Ymenue | monp30oBaThCs TEXHUUECKOM
€CTECTBEHHOHAYYHBIEC | WCIIOJIB3YyeT JIUTEPATYPOI; HCIIOTH30BATh
1 OOIIEHHKEHEPHBIE | TpaBUia TEXHUYECKHUE PETITAMEHTHI,
3HAHUS TTOCTPOCHHUS CTaH/APTHl ¥ APYTHE

TEXHHYECKUX HOPMAaTHUBHBIE JOKYMEHTHI,
penath MO3UITMOHHBIE U




CXeM H METpPUYECKHUE 3a/1a9H Ha
yepTexei KOMIUICKCHOM YepTexe

PI3 HaBpik | BameHUs TEXHHUKON
MOCTPOEHHS KOMIIJIEKCHOTO
yepTeka U HaTrIsAAHBIX
n300paKeHMIT; HABBIKAMHU
COCTaBJICHUS U YTEHUS
yepTeKel; IpUuHIUIaMu
paboTHI cUCTEM
ABTOMAaTU3HPOBAHHOTO
npoekxtuposanus (CAIIP);
KOMITBIOTEPHOU TpaduKoi

B mponecce OCBOCHHUA JUCHUINIMHBI PEINAOTCA 3aJadd BOCIIMTaAaHUA T'apMOHHUYHO
pa331/1T01”4, H&TpHOTH‘-IHOfI n conuaJibHO OTBETCTBEHHOM JHYHOCTH Ha OCHOBE TPAAUIUOHHBIX

POCCHUHCKHX JTyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MMPEACTaBICHHBIC
B Tabmure 1.2.

Ta6muma 1.2 — [{eneBbie OpUEHTUPHI BOCITUTAHUS

BocnuTarteibHble 3a1a4n ®opmupoBanue HeHHOCTeH IeneBbie OpUEHTUPBI

DopMHUPOBaHUE IPAKTAHCKON MO3ULUM U NATPUOTH3IMA

Bocmuranune YBaXXCHUS K KOHCTI/ITyHI/II/I u

NI CropaBeyIMBOCTB OTBETCTBEHHOCTh
3akoHaM Poccuiickoit @enepanuu

(I)OpMI/II)OBaHHe AYX0BHO-HPABCTBE€HHBLIX HeHHOoCTel

COHCpC)KI/IBaHI/Ie W SMIIaTuA

Bocmuranune HPABCTBCHHOCTH, Bricokue HpPaBCTBCHHBIC FyMaHHOCTB
MWJIOCCPpAnA U COCTPpAAaHUA nacalbl I[O6pO)K€HaTeJ'IBHOCTB n
OTKPBITOCTH

(I)OpMI/II)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MbINIJICHUS

Pa3BuTre mo3HaBaTeIbHOTO HHTEpPECA U

CosunaTenbHblil TPy KpeatuBHoe MbIIIIIeHIE
CTpPEeMJICHUS K 3HAHUSIM

®opmMupoBaHUEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 00LIEHMS

JloGporkenarenbHOCTh U
OTKPBITOCTh
KommyHHKa0enbHOCT

Pa3putue ymenus 3ppekTuBHO 00maTHCS B3aumonomoip u
U COTPYIHHYATH B3aNMOYBa)KCHHE

2 MecTo aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT
HucumruimHa «HadeprarenbHas reoMeTpuss M HMHXKEHepHass rpaduka MoOIyidb 1» B
crpyktype OITOII otHOCHTCS K 6a30BOM YacTH nUCHUIUIMH - b.1.b
3. O0beM AUCHUNIMHBI (MOAYJIs1)
O6beM nUCHUIUIMHBI (MOIYJNs) B 3a4eTHBIX EAMHMIIAX C YKa3aHHEM KOJIMYEeCTBa

aKaJeMUYEeCKUX YacoB, BBIJENEHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommumucs (1Mo BHIAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBE/EH B TabauIe 2.



Tabmuna 2 — O6mmas TpyI0eMKOCTh AUCIUILTUHBI

Tpyno- O0OBbeM KOHTaKTHOH paboThI (4ac)
Cemectp €MKOCTb
Hasparne ((?60 Pl\::"_l Hacrs I/I(J'IOI/ICiO)C AynuropHas Bucayu- CPC i);)rr;hcd?
OIIOII BO H};; VII 3 q)(};p yAHTOp TOpHas —
03(1)0’) B3.E.) Bcero
nek. | mpak. | mab. | IIA | KCP
21.03.01
Hedrerasosoe 0dO Bl.b 1 4 55 18 36 0 1 0 89 c]
JiS00)

4 CTpyKTypa M coJepkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuminabl (MoayJs) aiss Q@O

TemaTnueckuil miaH, OTpa)KarOLUil coaep)kaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00HEMOB B COOTBETCTBHH
¢ yueOHBIM IIaHOM, IpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aensl quCHUATUIMHBL (MO ), BUIIBI Y9€OHOU NESTETLHOCTH B (POPMBI
Tekyuero Kourpoust s OPO

Kon pe- Kon-Bo 4acoB, 0TBeIeHHOE Ha
Dopma
Ne HasBanue Tembl 3yJbTaTa Tex Tpaxr 1126 CPC TEKYIEro KOHTpOLA
00y4eHus
oIIpocC, 3allluTa
1 Beenenue. Touka. IIpsmas. P11, 6 12 0 20 rpadudeckux pador,
[TnockocTb. P12, P13 KOHTpOJIbHAs paboTa
Nel
CniocoOb1 peoOpa3zoBaHus P11,
2 weprexa PII2, PJI3 2 4 0 19 ornpoc
oIIpoc, 3allluTa
3 Kpussie. [ToBepxHocTu. P/1, 6 14 0 26 rpaduueckux pador,
MHororpaHHuKH. P12, P3 KOHTpOJIbHAs paboTa
No2
OIIpOC, 3aIIUTa
4 AKCOHOMETpPHUYECKHE Pa1, 4 6 0 24 rpagugeckux pabor,
MIPOEKIINU P12, Pa3 KOHTpOJIBbHAs pabora
Ne3
HToro no Taéamnue 18 36 0 89

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUITUHBI (Moay.as) aiasa OO

Tema 1 Bseoenue. Touka. Ilpamas. Ilnockocme.

Copepxanne TteMmbl: Bsenenue. llpenmer HaueprarenpHOM reomerpuu. Mertozasl
npoenupoBanus. [loHsTre o mpoekTHOM npocTpancTBe. KoMIuiekcHbIN uepTex. 3ajaHue TOUKH,
IIPSIMOM Ha KOMIUIEKCHOM uepTeke Monxka. Dntop Monxa. [Ipoenuposanne Ha 2 U 3 III0CKOCTH
npoekuid. Touku 00IIero U YacTHOTO MOJOXKEHHSI, KOHKYPUPYIOIIHE TOUKU. 3a/laHue IpsIMON U
IUIOCKOCTH Ha KOMILJIEKCHOM uepTeke Momxka. [Ipsimble 00IIero u 4acTHOro MOJIOXKEHHS, MX
IpU3HAKHU, CBOICTBa, B3auMHOe TojoxkeHue. Cuenpl npsiMbiX. VIHTepBaibl MpoeuupoOBaHUs, UX
npuMeHeHue. [lnockocTi 06IIero U 4acTHOTO TMOJIOKEHUS, UX MPU3HAKU, CBOWCTBA, B3aUMHOE
MIOJIOKEHUE TUTOCKOCTEN M mpsiMbIX. Crenbl muockocteil. Ilo3nnnonnsle 3amaun. [lepeceuenue
OpsAMOM OOIIEero MOJOXKEHUsI C IUIOCKOCThIO oOIero monoxxkeHus. [lepecedenue miockocteit
obOmiero mnosokeHus. [lepeceueHne mnpsiMON OOIIEro MOJIOKEHHUS C IUIOCKOCTBIO YacTHOTO
nojoxenusd. [lepeceuenne miockocTr 00MIETO MOJOKEHUS € TNIOCKOCTHIO YaCTHOTO MOJIOXKEHHUS.
Cxema penieHus 3aad. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTHH: JIEKIIUU, TPAKTUYECKUE 3aHATHS.



Buasl caMoCTOSTENTHHON TMOATOTOBKM CTYJICHTOB IO TEMe: pelleHHe rpaduyeckux
YIpaXXHECHHI.

Tema 2 Cnocobvl npeobpazosanus uepmedica.

Conepxxanne Tembl: Llenp cmoco6oB mpeoOpa3oBaHus yepTeka. MeTox mHepeMeHbI
IJIOCKOCTEM  MPOEKUMH, CYIIHOCTh MeToaa. Merox 1moBOpOTa, CYIIHOCTh — METOJa.
[TnockonapamiensHoe nepemelieHue. PellieHne OCHOBHBIX 3aJad IMPeoOpa3oBaHMs YEpTEkKa.
Pemenne Merpuyeckux 3anad. PemieHue 3amad Ha omnpelereHUEe HaTypajbHBIX PacCTOSHUM.
Pemenue 3a1au Ha onpeneneHye yrios.

@opMbl U METOJIBI MPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: JICKIIUU, TPAKTUYECKUE 3aHSITHSI.

Bunel camocTosiTeNbHONM MOATOTOBKM CTYACHTOB IO TeMe: pellleHne rpapuiecKux
YIPaKHEHUH.

Tema 3 Kpusvie. [losepxnocmu. Mnozoepannuxu.

Conepxanue TeMbl: KpuBble miockue u npocTpaHcTBeHHblE. Hopmanu u kacaTenbHbIE K
KPUBBIM. DBOJIIOTHI, IBOJILBEHTHI, 0COObIE TOUKU KpuBbIX. KpruBu3Ha miockoil kpusoil. [lnockue
KpUBBIE BTOPOro MOpPsSAKa., CBOMCTBA MX mpoenupoBaHus. BunroBblie nuHuu. [loBepxHoCTH,
OCHOBHbIE TOHATHA. OmnpenenuTens, Kapkac, oOdyepk moBepxHocTH. OOpasyromas u
HampaBisiomas noBepxHocTu. Kraccubukanusa mnoBepxHocTel. JInHeiuaThie MOBEPXHOCTH
nepeHoca. [IoBepXHOCTH ¢ IIOCKOCThIO Napauienusma. [loBepxHocTu Bpamenus. BuHTOBBIE 1
LUUKJIMYECKHE MOBEPXHOCTU. TOUKM M JMHUU Ha MOBEPXHOCTH. llepecedueHne moBEepXHOCTH ¢
IUIOCKOCTBIO 4YacTHOro u oOmiero mnojoxenus. Ompenenenue cedeHus. llepecedenue
MOBEPXHOCTU C MPSIMBIMU M KPUBBIMHU JIMHUAMU. B3anmMHOe mepeceueHne IByX MOBEPXHOCTEH,
OCHOBHBIE CITOCOOBI MMOCTPOCHUS JIMHHI NepeceueHus moBepxHocTed. Cxema pemieHus 3a1ad.
Cnoxubple moBepxHOcTH. (CrocoObl  KOHCTpyHWpoBaHMsl — moBepxHocTed. Ilepeceuenue
noBepxHOCTed. MHOTOrpaHHUKH 00mero Buga. TOYKM W JIMHAM Ha TIOBEPXHOCTH
MHOrorpanHukoB. O0001eHHbIE TO3UIIMOHHBIE 3aaun. KpuBu3Ha nosepxHocreid. KacarenbHbie
JUHUU U INIOCKOCTH K IMOBEpXHOCTH. llocTpoeHue pa3BepTOK IMOBEpXHOCTEH. Merpuyeckue
3a1a4H. .

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

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

Tema 4 Axconomempuueckue npoexkyuu.

Copepxanuie TeMbl: AKCOHOMETpHUEcKHe NMpoekuu. OCHOBHAs TeopeMa aKCOHOMETPHH.
CranpapTtHble BUIbI aKCOHOMETpUU. OKPYKHOCTh B aKCOHOMETPHH.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIEKIIUH, TPAKTUYECKHE PAOOTHI.

Bunel camocTosiTenbHONM MOATOTOBKM CTYAEHTOB IO TEME: pelleHHe TIpaduyecKux
YIPa)KHEHUH.

5 Meroauveckne YyKazaHusl sl OOYYAKOIIMXCH MO M3YYEHHI0 M PpeaTu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 MeToauvyeckue PEeKOMEHIAIMH O0YYAIIHMCH 10 M3YYeHHI0 IHCHUIUIMHBI W TIO
00ecrieYeHH 0 CAMOCTOSITEILHOM PadoThI

OcBoecHue AUCHUIIIMHBL  IIpEeAmnoJaract, IMOMHMO TIIOCCHICHUA  JICKOUOHHBIX U
MPAKTUYCCKUX 3aHﬂTHﬁ, BBIITOJTHCHHUE KOHTPOJIBHBIX pa60T. HpaKTI/I‘—IeCKI/Ie 3aHATHUSA ITOCTPOCHBI



KaK TUMWYHBIC 3aHATHUS 10 HAYepTATEIbHOUW T€OMETPUU M HHXKEHEepHOU rpaduxe momyns 1 B
COOTBETCTBUU C TpeOOBaHUSIMH (efepaibHbIX FOCYIapCTBEHHBIX CTAaHAAPTOB JUIS MOATOTOBKU
CIIELMAJIMCTOB BBILICIIEPEUNCICHHBIX HANpPaBJICHUN. /[ IpoBeAcHUS NMPAKTUYECKUX 3aHATUN
UCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAICHHBbIE IEPCOHAIBHBIMU KOMIIBIOTEPAMH C
YCTaHOBJICHHOM Ha 3TUX KOMIIBIOTEPAx IPOrpaMMOM aBTOMAaTU3UPOBAHHOIO IPOECKTUPOBAHMS
rpadudeckoit mapopmarmu - KOMITAC 3D.

IIpu mpoBeneHMM YacTU MPAKTUYECKUX 3aHATHH MPUMEHSIETCS METOJ KOOIEPATHUBHOIO
oOydeHus: CTyIeHThl paboTaroT B Manbix rpynnax (3 — 4 uen.) Hajg WHIUBUIYaTbHBIMU
3aIaHUSAMH, B IIPOLIECCE BBIIOJIHEHUS KOTOPBIX OHM MOTYT COBELIAThCA APYT C APYIOM, TEM
cambIM IpHOOpeTass HaBBIK pabOThI B COCTaBe KOJUIEKTHBa HcnonHutenei. [Ipemogasarens, B
CBOIO ouepesib, HabIroAaeT 3a paboTo MaNbIX TPYII, a TAKXKE MO0YEPEIHO Pa3bSICHSAET HOBBIN
yueOHBI MaTepHual MalbIM TpyIaM, KOTOpbIe 3aKOHUWIM paboTaTh HaJ MHIWBUIYaTbHBIMU
3aIaHUSAMU 110 IPEIBIAYIIEMY MaTepUaily.

Texymuii KOHTpOIb (QUKCUPYET NPOLEHT BBINOJHEHUA o00beMa rpaduuecKux
yIpaKHEHUH 10 TUCHUIUIMHE HAa MPAKTUYECKHUX 3aHATUAX U KOHTPOJIBHBIX PaboOT

CamocrosiTenbHasi paboTa CTYIEHTOB sBIsieTCS HauOoliee TNPOAYKTUBHON (opmoit
00pa30BaTeNbHOM U T03HABATENILHOM 1€ATEIbHOCTU CTYACHTA B IEPUOJ 00YUEHHUSL.

CaMmocTtosiTenbHass paboTa CTYJEHTOB 3aKJIIOYaeTcs B H3YYCHHH BCeX TeM paboueit
IIPOrpaMMbl JTUCHUIUIMHBL 10 PEKOMEHJOBAaHHOM JIMTEpaType MO KOHTPOJEM IIPEIoIaBaTes,
MNOATOTOBKA K JIIPAKTUYECKUM 3aHATHSAM, 3aBepLICHUH paboThl Haa rpapuvecKUMH
YIOPaKHEHHUSIMU, BHITTOJIHCHUH WHIUBUTYAJIbHBIX KOHTPOJIBHBIX Pa0OT U MOATOTOBKA K MX 3aIUTE,
UTOTOBOE OBTOPEHHUE TEOPETUUECKOT0 MaTeprasa Ipyu NOJrOTOBKE K 3K3aMEHY

BapuaHTsl [1s1 BBINOJIHEHHSI KOHTPOJIbHBIX pab0OT Ha3HAYarOTCs IPEN0AaBaTeeM B Hayalle
cemectpa.

TeMbl KOHTPOJBHBIX TPpaUIECKUX padoT:

Tema 1. Touka, npsimasi, INIOCKOCTb, UX B3aUMOPACIOJIOKEHUE.

Tewma 2. Metoasl mpeoOpa3oBaHus YepTexKa.

Tema 3. UepTex MOBEPXHOCTH, MIEpecedeHue nmoBepxHocreit. PazpepTka.

5.2 OcobeHHocTn opraHuzauuu O0y4YeHUs] I JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310POBbSI U HHBAJIM/I0B

[Tpu HEOOXOAMMOCTH 00YHAIOIITUMCS U3 YHUCIIA JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbSI 1 MHBAITUIOB (I10 3asIBIICHHIO 00YYAIOIIETr0Cs ) PEAOCTaBIIsAETCS yueOHast
uH(popMalus B JOCTYNHBIX (pOpMaxX C yUETOM MX UHAUBUAYAIbHBIX CUXO(PU3UUECKUX
0COOEHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBETMUEHHBIM LIPUPTOM; B popMme
JIEKTPOHHOIO  JOKYMEHTAa; WHIVBUAYAJIBHBIE  KOHCYJbTAlUM  C  IPUBJICUYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTALIMH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/laHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OMIOPHO-JBUTATEILHOTO afnmapara: B ne4atHoii oopme; B popme
JIEKTPOHHOI'O JOKYMEHTA; MHINBUyaJIbHBIE 3aJJaHUs, KOHCYJIBTALlUU U JIp.

6 ®oH/I OLIEHOYHBIX CPEACTB JIs POBEJICHUsS TEKYLIEero KOHTPOJISI U MPOMeKYTOYHOMN
arrecTauMu 00y4aromMXCcH M0 JMCUUILIHHE (MOTYJII0)

B cootBerctBun ¢ tpeboBanumsmu DPI'OC BO mns arrecranmm 0Oydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUN IUIAHUPYEMBIM pe3yibTaraM OOYYEeHHS T10
JTUCIUTIINHE (MOIYJTI0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOJIbHBIC 3a/IaHMUS,



METOJMYECKUE MaTepuaibl, ONPEACNAIOINE IPOLUEAYpPhl OLEHUBAHUSA 3HAHWM, YMEHUH U
HABBIKOB, a TAKXKe KPUTEPUH U ITOKA3aTeNU, HEOOXOAUMbIE /ISl OLIEHKH 3HaHUH, yMEHUH, HAaBBIKOB
U XapakTepu3ylolme JTanbl (HOPMUPOBAHHMS KOMIETEHIMA B MpoIecce OCBOCHUS
o0pa3oBaTeNbHOI MporpaMmsl, npeacTasieHsl B [Ipunoxenun 1.

7 Y4eO6HO-MeTOAMUYECKOEe M HHPOPMALMOHHOE 0o0ecnieuyeHue TUCIHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Cepra, I'. B., HauepraTenpHas reoMeTpusi ¥ UHXXKEeHepHas rpaduka : yueonuk / I'. B.
Cepra, U. U. Tabauyk, H. H. Ky3nenoBa. — Mocksa : KnoPyc, 2023. — 229 c. — ISBN 978-5-
406-10403-3. — URL.: https://book.ru/book/945675 (nmata obpamenus: 26.10.2025). — Tekcr :
JJIEKTPOHHBIN.

2. ®ponos, C. A. HauepratenbHas reomerpus : yueOHuk / C. A. ®ponos. — 3-¢ U3 .,
nepepad. u gom. — Mocksa : UHOPA-M, 2024. — 285 ¢. — (Bricmiee oopazosanue). - ISBN
978-5-16-020007-1. - Tekct : anexrponnsiit. - URL: https://znanium.ru/catalog/product/2143355
([lara obparnienus - 22.10.2025)

7.2  Jlonoanumenvnas tumepamypa

1. Knanosuu, C. A. HaueprarenbHas reoMeTpus U HH)KEHEpHasi Tpaduka : METOIUYECKUE
ykazanua / C. A. XpanoBuu. — Kamununrpan : BIAP®, 2022 — Yacts 1 : Pazgen
«Haueprarenbnas reomerpusiy — 2022. — 29 c. — Tekcr : aneKTpoHHSbIH // JIaHb : 3JeKTPOHHO-
oubnuoreynast cucrema. — URL: https://e.lanbook.com/book/406343 (nmata oOpaieHus:
27.10.2025). — Pesxum roctyna: it aBTOPH3. MOJIb30BATEIICH.

2. Koucrantunos A. B. HAUEPTATEJIbBHAA 'EOMETPUS. YueGuoe nmocodue mist
CIIO [DnexTponnslii pecype] : Mocksa : MU3narensctBo HOpaiit , 2022 - 389 - Pexxum nocryma:
https://urait.ru/book/nachertatelnaya-geometriya-496079

3. @pono C. A. HaueprarenpHasi reoMeTpus: COOpHUK 3amad : YyeOHoe mocoOue
[Onextponnblii  pecypc] : HUL[ HMH®PA-M , 2022 - 172 - Pexum pgocryma:
https://znanium.com/catalog/document?id=400282

7.3 Pecypcor ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6KII04an npogeccuonanvhvle 06a3vl OAHHBLIX U UHDOPMAYUOHHO-CRPABOUHDIE
cucmemul (npu HeoOX00UMOCmUL):

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

2. DnexTpoHHO-OnOMMoTreunas cucrema "BOOK.ru"

3. DnextpoHHO-0MbMMOTEeYHas cucteMa "ZNANIUM.COM"

4. DnexTpoHHO-OMOMMOTEeUHas cucrema "JIAHB"

5. DnekTpoHHO-GuGmHMoTeunas cucrema FOPAMT - Pexxum nocryna: https://urait.ru/

6. Open Academic Journals Index (OAJI). [Ipodeccronanbuas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

7. Ilpesunentckas Oubnuoreka wuMm. b.H.Enpnumna (6a3a maHHBIX — pa3iIMYHBIX
npodeccunoHanbHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

8. Hudopmanmonno-cripaBounasi cucrema "KoncympranTt [lmoc" - Pexxum moctyma:
http://www.consultant.ru/



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYNIECTBJIEHHH 00pPa30BaTeJbHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

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

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsrii Morutop LG Electronics yepHblii +K1aBUaTypa+Mbliilb

e CereBoil Monutop:Hynesoii kiimeHT Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpamMmmHoe o0ecIieyeHue:

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