MuHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanusi P@®

®eepanbHOE rocyIapcTBEHHOE 0I01KeTHOE 00pa30BaTeIbHOE YUpeKIeHne

BbICIIET0 00pa30BaHUA

«HannoHanbHBIN HCCIeI0BaTeNbCKU YHUBepcuTeT «MIU»

POuinan PI'OY BO «<HNY «MDHN» B 1. BoslzkckoM

Hanpapnenue noarorosku: 13.03.02 DyekTpoHepreTHKa 1 3JIeKTPOTEXHHKA

HaumenoBaHue 00pa3oBaTe/IbHON NPOrpaMMbl: JJIEKTPOIHEPreTH4YeCKHe CHCTeMbl U HU(POBbIE TEXHOJI0-
run, llndpossie cucTeMbl peieiiHONH 3aIUTHI H ABTOMATHKH, I MAP03JIeKTPOCTAHIMH M HU(POBLIE TEXHO-

JIOTHH, I/IHTeJIJIeKTyaJIBHaSI B0300HOBJIsIEMAsT JHEPreTuKa.

YpoBens o0pa3oBaHusi: 6akajaBpuaT

®opma 00yueHHUsI: 0OUHASA

PaGoyasi nporpaMma QM CIUINIMHBI
NHXEHEPHAS U KOMIIBIOTEPHAS I'PA®UKA

Baok: Baok 1 «/Iucunnmiunbl (MOxyJIn)»
YacTh 00pa3oBaTesibHOM MPOrpaMMbl Oos13aTebHasA
HNHaexke AMCUMIJIMHBI 0 Y4eOHOMY IJIaHY B1.0.07

prlIOCMKOCTb B 3a4Y€THBIX ¢AMHHUIAX:

1 cemectp — 4
2 cemecTp — 4
Bcero — 8

Yacos (Bcero) no yuedGHoOMy IUIAHY:

288

Jlexuuu

1 cemecTp — 16 yacoB
2 cemecTp — 16 yacoB
Bcero — 32 yaca

HpaKaneCRne 3aHATHSA

1 cemecTp — 32 yaca
2 cemecTp — 16 yacoB
Bcero — 48 yaca

JlaGopaTopHbie padoThI

2 cemecTp — 16 yacoB

KoncyabTanuu nmo kypcosomy npoexry/ padore

YueOHBIM IJIAHOM He NPeayCMOTPEHO

CamocrosiTe1bHast padoTa

1 cemectp — 60 1yacos
2 cemecTp — 60 yacoB
Bcero —120 yacoB

BRKJIIOYas:

PI'P

1 cemectp — 18 yacos
2 cemecTp — 18 yacoB

IIpoMeskyTouyHasi aTTecTANUSA:

3K3aMEH 1 cemecTp — 2,5 yaca

3K3aMEH 2 cemecTp — 2,5 yaca
KonTpoas:

3K3aMEH 1 cemectp — 33,5 yaca

3K3aMEH 2 cemecTp — 33,5 yaca

Boskexkuii 2023




IMPOTPAMMY COCTABWI:

Jouent xadenpst /I, k.b.-M.H. /’é et -“’/( B.B. KyiskoBa
(A0/DKHOCTD, YMEHAS CTENEHB, YHCHOE 3BAHHE) '/ (noanucs) (pacumporKa NOANMKCH)
3asenyrommuii kadenpoi OJ1 %/ H.I". Xonsipesa
(na3sanmne kadenpsr) (noanuce) (paciunppoBKa NoANHCH)

PykoBoautens 06pazoBaTenbHON MPOrpaMMbl DJIEKTPOIHEPreTHYECKHE CHCTEMBI M IIH(POBEIE TEXHOIO-
THH

Jlouent xadeaps DHepreTHKH, K.T.H. A.B. CtpmxayeHKO

(AOMKHOCTE, Y4eHas CTENEHb, YIEHOE 3BaHHE) TIOJINKCE) (pacumdposka noamnucu)

Pyxosomutens obpasosarensHoit mporpammsl [udposeie ciucTeMsl peneiHO 3aIMTE H aBTOMATHKH

HouenT xadeapsr DHepreTuky, K.T.H., .
JIOEHT E.I'. 3enuna

(IOJIKHOCTE, Y4eHas CTeneHb, Y4eHOe 3BAHHE) (ndsfincs) (pacmadpoBKa MOANMCH)
PykoBoputens oOpazoBaTenbHbIX NMporpaMm ['MApodIeKTpocTaHIUKM U LUdpoBbIe TexHomorud, UuTen-
JeKTyalbHas BO30OHOBIsAEMas JHEPreTHKA

Honent xadenpsl DnepreTuky, K.1.H.,

JIOLEHT 4/1/'/ I1.B. [llamurynos

(IOMKHOCTE, YHeHasA CTeneHb, YHEHOE 3BAHHE) (noanuce) (pacimdposka noanuce)
COI'TIACOBAHO:
H.o. 3aBEAYIOIIETO Kacpénpoﬁ
DHEPreTHKH M.C. Mannnkuii
(nassanme kadeapsi) /" (oanucs) (paciundporka noanucu)



1. IEJIM 1 3AJIAYHN OCBOEHMSA JUCIIUITJIMHBI
Ilesib ocBOCHHSI JUCHMILIMHBI COCTOUT B IPUOOPETEHUH 3HAHUN, YMEHHUI ¥ HaBBIKOB, HEOOXOAUMBIX Ul BBIIIOJIHEHUS U YTEHUS TEXHUYECKUX
YepTeKer, COCTaBICHUS KOHCTPYKTOPCKOW U TEXHUYECKON JOKYMEHTALUH.

3agaum AMCUUILINHDI:

— HW3y4YeHHE TEOPUU U OCHOBHBIX MPABWJI MMOCTPOSHHS ICKH30B, YEPTEKEH M CXeM, HAaHECEHHUs HaJAlHUCel, pa3MepoB M OTKJIOHEHH, MpaBHUia
oopmienus rpapuuecKkux n300paskeHuil B COOTBeTCTBUH co ctanaapramMu ECKJI;
— YMEHHE YNTATh YEPTEXKH U CXEMBI, BBIIIOJIHATh TEXHHYECKHE N300paKeHHsI B COOTBETCTBHHU ¢ TpeboBanusamu crannaproB ECK/I, BemonHsATh
ACKU3UPOBAHHE, ACTAIMPOPBAHNE, COOPOUYHBIE YEPTEKU, TEXHUUECKHE CXEMBbI, B TOM YHMCIIE C TPUMEHEHUEM CPEJCTB KOMIIBIOTEPHOU TpaduKy;
— BII3JICEHUE CTIOCOOaMH TOCTPOSHHS TpaduIecKuX M300pakeHNH, CO3JaHNs YepTe e U ICKU30B, KOHCTPYKTOPCKON JOKYMEHTAIUHU C ITpUMe-
HEHHEM KOMITBIOTEPHBIX ITAKETOB MPOTPaMM.
dopmupyemble y 00yJaromerocsi KOMneTeHI U 1 3aIUIaHUPOBaHHbIE Pe3yJIbTaThl 00y4eHHs 110 AUCIUIUINHE, COOTHECEHHBIE C MHIMKATOpa-

MM JOCTHKeHHUSI KOMIIETeHIHM:

Koa m nHaumMeHoBaHHe KOMIICTCHIIUHN

Kox um HammeHoBaHHe HHAXKATOpa
JOCTHIKCHHUSA KOMIICTCHIUN

3anuiaHMpoOBaHHbIE Pe3yJbTAThI 00y4YeHUs

OIIK-1. CtocobeH moOHUMATh MPUHITAIIBI
paboThI COBpeMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTUH W MCIIOIB30BaTh UX IS pelle-
HUS 337124 TPO(HECCHOHATEHON eATEIbHO-
cTH

OIIK-1.2. JlemoHcTpupyeT 3HaHHE TpeOoBa-
HUl Kk opopmienuto nokymenramun (ECKJII)
Y YMEHHUE BBIOJIHATH YEPTEKH MPOCTHIX 00B-
€KTOB.

3HATh:

— OCHOBBI CO3JaHUs TpaUUeCKUX MOJENel reoMeTpH-
YECKUX O0BEKTOB;

— OCHOBHBIE TIpaBUJIa O(OPMIICHHSI TEXHUYECKON JTOKY-
MEHTALUH, [IOCTPOEHHSI ICKU30B, YEPTEKEH U CXeM, Ha-
HECEHUS HAAINCEH, pa3sMEPOB U OTKIOHEHWH, IIpaBUiIa
odopmiieHHs TpadUIeCKUX U300paKEHUN B COOTBETCT-
Buu co cranaapramu ECK/I;

yMeThb:

— IPEACTABIATH TEXHUUECKNUE PELIEHUS C UCII0JIb30-
BaHHEM CPEICTB T'€OMETPHUYECKOTO MOJECINPOBAHMUS,
YUTATh YEPTEKHU U CXEMBIL;

— BBIIIOJIHATh TEXHUYECKHUE N300PAKEHHSI B COOTBET-
cTBUH ¢ TpeboBanusmu ctangaptos ECK/I, Bbimon-
HATb 3CKU3UPOBAHUE, €TAIMPOBAHUE, COOPOUHBIE
YEepTEkKH, TEXHUUECKHE CXEMBI, B TOM YUCJIE C IIPU-
MEHEHHUEM CPEJICTB KOMIIBIOTEPHOH rpauku;

2. MECTO JUCOUILJIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO
JucrnunauHa 6a3upyeTcs Ha YpOBHE CpeIHEro 0011Iero oopa3oBaHus.
PCBYJIBTaTBI 06pa3013aH1/1;1, IMOJIYYCHHBIC IIPU OCBOCHUU ANHUCIUIIIINHBI, HGOGXO,Z[I/IMBI npu U3y4CHHUU JUCHUIIIINH: «TeopeTquCKaﬂ MEXaHUKa»

«IIpuxnannas mexanuka (Bxiarouast J[IIM)», «KoHCTpykimsi 000pyaoBaHuUs JIEKTPUUECKUX CETEH, BO3AYIIHBIX U KaOeTbHBIX JTUHUN, aBTOMATH3UPO-

BaHHOE MPOEKTUPOBAHUEY, TIPH NMPOXOKACHUH MPEAUIIIIOMHON PAKTUKY U BBHITIOJHEHUH BBITYCKHOM KBaTU(UKAIIMOHHON pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHbI

3.1 CTpykTypa TUCUMILIUHBI
OOm1ast TpyI0EMKOCTh JUCIUILTHHBI COCTABIISET 8 3aUETHBIX eUHUIL, 288 4acoB.

Ne = Pacnipenenenue TpyaoeMKOCTH pa3zzena (B yacax) 1o BUigam Cozepakaiiie camocTos-
/1 Pagﬂeﬂ NUCIUILIVHEI. 8 = pea PyA o pasi A TEJILHOU pa6OTBI
. g 5l o y4aeOHOI paboThI No
dopMa IPOMEKYTOUHON aTTECTALUU g 522( 5 (c YKa;alHHeM 2 HCTO'THHKA
(no cemecmpam) é % % KoHTakTHas CPC | Korrmpors nmo 1. 5.1 W cTpaHHI] B HEM)
A g2 O ak | np | 1a6 | KIIP | UKKIT | TTA
BbINIoIHEHuE 1.1 PI'P
IIpenmer «HauepraTenbHass reoMeTpHs». [1] crp. 5-30
1 | Bugs npoenupoBanus. Kommnekcnsiii | 12,7 | 1 3 4 - - - - 7,5 - 2] CTp' 11_2'3.
YepTeK TOUKH U IpsiMoii (3mrop MoHxka). erp 23'_3 ) ’
ITnockocte. CriocoOBI 3aaHUs IUIOCKO- BeInosiienue .2 PI'P
5 | CTH Ha KOMIUIEKCHOM HepTese. Bzanm- 184 | 1 4 6 i i i i 10 i [1] cTp.30-56.
HOE TIOJIOKEHHE TOYEK, MPSIMBIX U IJIOC- ’ [2] cTp.35-60.
KOCTEI.
Crioco0bl TipeoOpa3oBaHusl KOMILJIEKCHO- BBIONHEHHC 11.2,3 PI'P
3 ro yepTexa 114 1 2 4 - - - - 8 - [1] cTp. 57-72.
' [2] cTp. 61-79, 83-91.
BeInoNHEHHE 11.4,5 PI'P
4 | KpuBble JMHUHU U TOBEPXHOCTH. 114 1 2 4 - - - - 7 - E}CCTT;) &71__110501’
ctp. 152-178.
[Iepeceuenne moepxHocter. Meton ce- BbITIoJIHEHME 11.6,7 PI'P
5 | kymux Mmiockocted. Meron cekymwmx | 11,4 | 1 2 4 - - - - 7,5 - [1]cTp. 128-143
cdep.
BbINIOJTHEHKE 1.8 PI'P
6 | Pa3BepTku MoBEpXHOCTEM. 7 1 2 2 - - - - 6 - [1] cTp. 108-128
[2] cTp. 214-225
OCHOBHBIE BH/JIbI, UCIIOJIb3YEMble TE€XHU- semmonnenue 1.9, 10, 12
[ — qepTe>Ka>£ netaneit 88 | 1 ) 4 ) ) ) ) 7 PIP
) [1] cTp. 155-181
BbInojHeHue .11 PI'P
8 | AKCOHOMETPHYECKHUE MTPOEKIIHH. 10,1 1 1 4 - - - - 7 - [1] cTp. 143-155

[2] c1p. 226-232




DK3aMeH NPOBOJIUTCS B
ycTHOM popMme 1o Ousreram

Okszamen 36 2,5 - 33,5 COTJIaCHO MPOrpaMMe dK3a-
MeHa
Hmozo 3a cemecmp: 144 16 | 32 - 2,5 60 33,5
N300pakeHnst HA TEXHHUYECKUX YepTe- BbInosiHenue m.1,2 PI'P
g | ax. Bunsl, paspessl, ceuenus. OOmume 272 4 10 i i 16 i [1] cTp. 155-181
CBeZIeHHsI 00 U3/AeNUsAX U COCTaBHBIX Yac-
TSX.
Bunel coenunenuii. Pa3beMHbIe U He- BBINTOJIHEHME 1. 3, 4, 5,6
10 | pa3beMHBIE COCTUHEHUS. 21 6 - 6 - 13 - PI'P
[1] cTp. 226-235
DCKHU3UPOBAHMUE. BbINoTHEHKE 1.1 PI'P
1 10,1 L4 - 8 [1] cp.235-294
Coneprkanne pabodero uepTexa JeTaiu. BbINIOJTHEHKE 1.7 PI'P
Yka3zaHue Ha 4yepTeke JOIYCKOB, LIEPO- [1] cTp. 294-249
12 | xoBaroctu. Coopounsiii yeprex. Cnenn- | 12,7 3 2 2 - 9 - [7] cTp.198-216
¢dukanus. Yeptéx obmiero Buna. Buast u
THUIIBI CXEM.
CoBpeMeHHbIE CTaHAAPThl KOMITBIOTEP- BbITIOJIHEHME 11.8, 9 PI'P
HO Tpaduku. ['paduueckne nruasoroBbie [1] cTp.427-429
13 | cucremsl. [Ipumenenue narepaktuBHbix | 20,2 2 - 8 - 14 -
rpadudeckux cucteM. Cucrema
KOMITAC-3D.
Oxzamen DK3aMeH MPOBOJIUTCS B
36 i i i 2.5 i 33.5 ycTHOM (hopMme 1o Ouneram
COTJIACHO MpOoTpamMMe dK3a-
MeHa
Hmozo 3a cemecmp: 144 16 | 16 | 16 2,5 60 33,5
Hmozo: 288 32 | 48 | 16 5 120 67




3.2 Kparkoe coiep:kaHue pas/iejioB
1 cemectp
1. Ilpeomem «Hauepmamenvras ceomempusy. Buowl npoeyuposanusi.
Komnnexcuwiii wepmedic mouxu u npsmou (aniop Mowoca)

[penmer «MmxenepHas rpadukay.YepueHue — 3T0 AUCHUIUIMHA, U3y4arolias CriocoObl U MpaBuia 1o-
CTPOEHUS YEPTEXKEN U IPYTUX KOHCTPYKTOPCKUX JOKYMEHTOB.

YcnoBHbIe 0003HAUSHMS, IPUMEHSIEMbIC TIPU N3YUEHUH TUCIUIUTAHBI «HkeHepHas rpadukay.

l'ocynapcTBenHbie cTangapThl. EnuHas cuctema KOHCTPYKTOPCKOM JTOKyMeHTaluuu. KoHCTpykTopckue
JOKYMEHTBI.

OcHoBHBIE TTpaBwiia BeimosHeHUs 1 odopmitenus yeptexeit mo ECK/]. ®opmatel. Macmtadsl. JInauy.
pudTer uepréxupie. Hanecenue pazmepo. Ykionsl. KonycHocTs. O003HaueHUE, IIOCTPOCHHE.

Mertonp! npoenripoBanusi. LleHTpaibHbIN, NapaJIebHBIA U OPTOTOHAIBHBIA METOJ] MPOCLIMPOBAHUSI.
OCHOBHBIE CBOWCTBA OPTOrOHAIBHOIO MPOELUpOBaHUs. KOMIUIEKCHBI 4YepTeX TOUYKM M MPSIMOM (3IIop
Momnxa). [IpsiMble 00IIeT0 M YaCTHOTO TMOJIOKEHUSI M MX M300pakeHHe Ha KOMIUIEKCHOM ueprexe. Crembl
npsMoii. OnpeneneHue UIMHBI OTpe3Ka MpsAMOW 3aJaHHOM Ha KOMIUIEKCHOM 4YEpTeXe, METOIOM IpsMO-
YTOJIBHOTO TPEYTOJIbHUKA.

B3anmHoe nosnoeHne Touek 1 npsambIX. TeopeMa o MpoelpoBaHUH MPSIMOTO IUIOCKOT0 YIJla.

2. IInockocmo. Cnocobvl 3a0anusi nIOCKOCHU HA KOMIIEKCHOM Yepmedice.
Bzaumnoe nonosicenue moyex, npAmuix u niockocmeu

[Tnockocth. CriocoOb! 3a1aHusl TWIOCKOCTH Ha KOMITJIEKCHOM 4epTeske. [mockocTu o0I1ero u 9acTHOTO
NOJIOKeHUs. [ 71aBHbIE TMHUM B TUIOCKOCTH: TOPH30HTAIb, (DPOHTANIB, JIMHUS CKaTa. B3anMHOe mosoxeHHne
TOYEK, MPSAMBIX U IUIOCKOCTEN. [leprneHauKynsipHOCTh U MapauIENbHOCTh NPSMBIX, IPSIMOM U IJIOCKOCTH,
IBYX IutockocTel. CBoMCTBA MPOEKIMI MIJIOCKUX YIJIOB.

3. Cnocobwi npeobpazosanus KOMIIEKCHO20 Yepmeica

Crnioco6b1 mpeoOpa3oBaHusi KOMIUIEKCHOTO uepTexa. Crocol 3aMeHsbl miIockocTel npoekuuid. Crio-
co0 miockonapamienbHoro nepeMenierus. CriocoObl BpallleHHs: BOKPYT OCH, HMEepIEeHANKYISIPHON TIoC-
KOCTH MPOEKLNN; BOKPYT JINHUH YPOBHSI, BOKPYT OCH, IPUHAJIEKAIEN IIJIOCKOCTH MPOEKIIHU.

4. Kpuevie nunuu u nosepxnocmu

Kpusble miavn n noBepxHocTd. [loHsTus m onpenenenusd. [lmockue u mpoCTpaHCTBEHHBIE KPUBbIE
nuHud. BunToBble nMHMU. OOpa3zoBaHHME MOBEPXHOCTEH M 3aJaHMe MX HA KOMIUIEKCHOM YepTexe.
Omnpenenurens, ouepk noBepxHocTH. Knaccudukaius moBepxHocTei. TOYKM U TMHUH, TPUHAJJICKAIIINAC
nosepxHocTaM. [loBepxHocTu Bpamenus. Konyc u cgepa.

3. Ilepeceuenue nosepxunocmeti. Memoo cexyuux niockocmeii. Memood cexyuux cgep

Ilepeceuenne nosepxHocTel. OCHOBHBIE IMO3ULMOHHBIE 3aJadd. METOA CEKyIUX IUIOCKOCTEM.
Merton cexymux cdep.

6. OcHogHble 8Udbl, UCNOIb3YVEeMble MEXHUYECKUX Yepmedcax oemaell

Pazpeptku mnoBepxHocTeil. OCHOBHBIE MOHSATHUS M ompeAcieHus. Pa3BepTka MHOrOrpaHHBIX
noBepxHOcTel. Pa3BépTka KpuBBIX MoBepxHOCTeW. OCHOBHBIE Trpaduueckue CrocoObl  MOCTPOCHHUS
pa3BepTok. IlocTpoeHue ycimoBHBIX pa3BepToK. llocTpoeHme Ha pa3BEPTKAX TOUEK U JIMHUH,
MIPUHAJISKAIUX TTOBEPXHOCTH.

7. Pazgeepmku nosepxnocmeti
N300pakeHust HA TeXHUYECKHX uyepTexax. Paspesnl. CeueHusl.
8. Axconomempuueckue npoexyuu
AkcoHoMeTpuueckue MpoeKiuu. OCHOBBI TOCTPOCHHS HATJSAHBIX H300paxeHuid. OCHOBHBIC
noHATHss W onpeaeneHud. Kiaccudukanus  akcoHoMeTpudeckux — npoekiuil.  CraHgapTHbIE
aKCOHOMETPHUUECKNE IPOEKIINH.

2 cemecTp
9. H306padicenus Ha _mexHuyeckux Yepmeoicax. Buovl, pazpesvl, ceuenus.
Obwue ceedenus 00 U30eNUAX U COCHABHBIX YACHIAX
N300parkeHnst Ha TeXHUYECKUX dyepTekax. Paspespl. Ceuenus. BoiHOCHBIE 3nemMeHTHl. OOrime
CBeJleHUs 00 U3JeNusaX U cocTaBHBIX YacTsaX. Knaccugukanus paspesos. [IpaBuiia BbINOIHEHUS TPOCTHIX
U CJIOXHBIX paspe3oB, ceueHui. IIpocraHoBka pasmepoB. DBelnoaHeHue deprexed AeTaled ¢




MPUMEHEHHEM TMPOCTBIX W CIOXHBIX DPa3pe30B. BEITIONHEHUE HAKIOHHOTO CeueHHWs. Bumsl u3menuil.
Buipl 1 KOMITJIEKTHOCTh KOHCTPYKTOPCKUX IOKYMEHTOB.
10. Buowi coedunenuii. Pazvemuvie u HepazbeMuble COCOUHEHUS

Bunel uznenuii. Buabl coenuiHeHM cocTaBHbIX 4YacTed wuzfenuid. CoelnnHEHUs pa3beMHbIE U
HepaszbeMmHble. Knaccudukaius BugoB coequHeHnit. Hepazwemusie coenunenus. CoeIMHEHHE CBApKOH,
cnaiikoi. Pazpémubie coenunenus. HepaznéMmubie coeqmHenus. Pe3pOoBbie coequnenus. CTaHIapTHBIC
pe3b0bl. M300pakenne u obo3Hadyenue. [lImoHouHbIe U NUTHIIEBBIE COSNUHEHNUS. BhIonHeHne yeprexeit
JIeTael ¢ dJIeMEHTaMHU PE3bOBbI.

11.Dckuzuposanue

Brimonsenne 3ckn3oB netaneid. [IpaBuia u TpeOOBaHUS K 3CKH3aM pa3beMHBIX M HEpa3beMHBIX COO-

POYHBIX €MHUIL. YBsI3Ka compsiraeMbIx pasmepoB. LllepoxoBaTocTs MOBEPXHOCTEH.
12. Cooepoicanue paboye2o yepmedica 0emanu. Ykazaunue Ha yepmexce 00NyCcKos, uepoxoeamocmii.
Coopounsiii yepmesic. Cneyugurayus. Yepméxc obueco suda. Buovt u munwl cxem

Conepxanre paboyero dYeprerka JeTand. YKa3zaHHE Ha 4YepTeKe JIOMYCKOB, IMIEPOXOBATOCTH.

COopounsrtii ueprex. Cnenudukanus. Yeptéx odmiero Buaa. Buabl 1 TUITBI cXeM.
13. Cospemennvie cmandapmul komnviomepHou cpaduxu. I pagduueckue ouano2osvle cucmembi.
Ilpumenenue unmepaxmuenvix ecpaguueckux cucmem. Cucmema KOMIIAC-3D

Cucrema aBromatudeckoro npoektupoBanus KOMITAC-3D.I'eomerpruueckoe MOAEIUPOBAHUE U
pemraeMbie uM 3amaud. [ paduueckne O0OBEKTHl, NPUMHUTUBEI U UX aTpuOyThl. [IpeacraBrnenHue
BHJICOMH(OPMAIIMK U ee MauHHas renepanus. ['paduyeckue s3b1ku. [IpocTpancTBeHHAs rpaduKa.

CoBpeMeHHBIE CTaHAAPThI KOMIIbIOTepHOU Tpaduku. ['padudeckre AHATOTOBBIE CHCTEMEI.
[IpuMeHEeHHEe NHTEPAKTHBHBIX IPAPUICCKHX CUCTEM.

3.3. Tembl NpaKTUYECKUX 3AHATUI
1 cemecTp
1. Ilpoexuuu ToYKU U nNpAMOil (2 yaca).

B3aumnoe nonoxxenne npaMbix. OnpenenaeHre HaTypalbHON BEIMUMHBI OTpe3Ka (2 yaca).
[TmockocTs. I'maBHBIE IMHUY TUIOCKOCTH (2 Yaca).
B3anMHoe nonoxenue npsimoit u miockoctu (1 yac).
Ompenenenue yrioB HAKJIOHA TIOCKOCTH K TUIOCKOCTSM Mpoekiui (1 gac).
B3anmHoe nonoxkeHue miockocTen (2 gaca).
Mertoap! mpeoOpa3zoBanms Mpoekiuii (3 yaca).
Konrtponsnas padora (1 gac).
9. BzauMmHOe moJI0KeHHE TUIOCKOCTeH (2 yaca).
10. TToBepxuoctu BpameHus. Chepa u konyc (4 gaca).
11. ITocTpoeHne TUHUYU TIEPECEUCHHUS TOBEPXHOCTEH METOJIOM CEKYIIMX IJIOCKOCTEH (2 "aca).
12. TlocTpoeHue TMHUN TIEpEeCcCeYeHHs TOBEPXHOCTENH METOIOM ceKymuXx cdep (2 yaca).
13. ITocTpoenue Tpex BUIOB 110 aKCOHOMETpHH (2 vaca).
14. IlocTpoenue TpeTbero Bua 1o ABYM 3aJaHHBIM (2 Jaca).
15. Pa3BepTKa MOBEpXHOCTH KOHYCA C BhIpe30oM (2 Jaca).
16. AkcoHoMeTpusi KOHYyca C BbIpe3oM (4 yaca).
2 cemecTp
17. IlocTpoeHue CI0KHOTO U MPOCTOro paspesa (4 yaca)
18. Dckusuposanue. lllepoxoBarocTs moBepxHocTEH (4 yaca).
19. CrpouTtenbHblii yepTex (2 yaca).
20. CoopouHbIit uepTex. PydHoit 1 mosryaBTOMaTHYECKUN PEXXUM 3aIllOTHEHUS crierdukanuu (2
yaca).
21. Cxembl Ha yepTexax (2 qaca).
22. N3y4enue BUIOB U ()parMeHTOB HA MIPUMEpPE AeTATUPOBaHUS COOpOYHOro uepTexa (2 yaca).

e A e



3.4. Tembl 12a00paTOPHBIX 3aHATHI
2 cemecTp
1. Cucrema aBromatnueckoro npoekrupoanust KOMITAC — 3D. Tunsl nunuii. [Toctpoenue co-
npsbkeHus, hacku, ckpyriaeHus. [loctpoenue mpocreiimeit aetanmu. KoMmanapl maHe m «reomer-
pus» (2 gaca).
2. Iloctpoenue ueprexa TumoBou Aetanu. Komanapl penaktrupoBanus. CriocoObl TOCTAHOBKH pa3-
MepoB (4 gaca).
Hcnonws3oBanre koMaHg 0003HAYCHUS HA IPUMEPE YePTeKa CBApHOTO coeauHeHus (2 Jaca).
4. TlpuMeHeHUE TEKCTOBOTO penakropa. Pabora ¢ OubimnoTexkaMu Ha MpuUMepe MOCTPOCHUS Pe3b00-
BOTO coeHeHus (2 Jaca).
5. Pabora ¢ Heckonbkumu ciosimu. [IpoBenenne u3mepenuii B moiue yeprexa. llImonounsie coenu-
HeHus (2 Jaca).
6. COopouHbIii YyepTexk. PydHOl U MOTyaBTOMATHYECKUAN PEKUM 3aIMOTHEHUs crerudukanuu (2 ya-
ca).
7. TlocTpoeHue TpexMepHOW MOAEIH BTYJIKH (2 yaca)
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3.5PT'P

Tun PI'P: rpaduueckoe 3ananue
TemaTuka pacyeTHbIX 3aJaHUH
1 cemecTp
«HauepraTenbHasi reoMeTpUsD)
IIpoekunu TOYEK U OTPE3KOB.
Metpuueckue 3a1a4u.
HOCTpOGHI/Ie TPETHEro B A IO ABYM 3aJaHHbIM.
Tena Bpamenus. Konyc.
Tena Bpamenus. Chepa.
[TocTpoeHune MTMHUM NIEpeceYeHUs MOBEPXHOCTEN BpaLIEHUs] METOJOM CEKYIIUX MIIOCKOCTEM.
[TocTpoenne TUHUY MepeceueHus! TOBEPXHOCTEH BPAIICHHUS METOJOM CEKYIIUX cdep.
[TocTpoeHue pa3BepTKH Teja BPALIEHUS C BHIPE3OM.
. [locTpoenue Tpex BUIOB O aKCOHOMETPUH.
10 [TocTtpoenue nmpocroro paspesa.
11. AkcoHoMeTpus KOHYca.

00N AL W

2 cemecTp
«HHkeHepHas rpauka»
Pa3pe3 npocTtoi.
Pa3pesbl JIOMaHHBIA U CTYIIEHYATBIMN.
Hepa3zbéMHOE coeTuHEHUE.
Pa3zpemHoe coennneHnue.
JHetanb ¢ pe3p00BOI MOBEPXHOCTHIO.
[IInoHOYHOE COETUHEHUE.
OCKH3 IEeTaIH.
CrpouTenbHBIN YEPTEXK.
COOpOYHBII UepPTEXK U €T0 JCTATUPOBKA.

LRI bW =

3.6. TemaTnKa KypCOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekt/kypcoBasi paboTa yueOHBIM IIJIAHOM HE TPEAYCMOTPEHBI.



3.7. CooTBeTcTBHE Pa3/1€JI0B IUCHHUILUIMHBI U (POPMHUPYEMBIX B HUX KOMIIETEHIM I

Konasr uann- OneHouyHoe
3ariaHupOBaHHBIEC PE3YIbTATHI KaTopoB CPEACTBO
Homep paznena muciuIminHe! (B COOTBETCTBHH C 11.3.1)
00yYCHHS IO JUCITUTUTHHE (TH ¥ HauMe-
(B cooTBeTCTBHHM C pa3eioM 1) HOBaHUE
3 4 5 6 7 8 9 10 11 12 13
3HaTh:
OCHOBBI CO3JIaHHS TPApUUECKUX MOJIEIICH reOMeTpH- OIIK-1.2 X X X X Koutponbuas
YECKUX 0OBEKTOB; pabota «MeTo b
npeoOpa3oBaHUS
TPOEKIIHI», TECT
«OCHOBBI OPTO-
TOHAJIBHOTO TIPO-
CITMPOBAHUS
OCHOBHBIC MPaBIia 0(OPMIICHHUS TEXHUIECKOH TOKY- OIIK-1.2 X X X X X X X Tect «IInonou-
MEHTallMH, IPaB1Ia MOCTPOCHHS 3CKU30B, YEPTEKEH HBIC U [IUTAIICBBIC
U CXeM, HaHEeCeHHUS HAAITNCEH, pa3MEpOB U OTKIIOHE- COC/IMHEHUSY,
HU, npaBuiIa opopMIIeHUS rpadueCKUX N300pake- BbinonHeHue PI'P
Huil B cooTBeTCcTBUU cO ctanaapramu ECKJ] o teme «uxe-
HepHas rpadukay
YMmeTs:
MPEACTaBIATh TEXHUYECKHUE PEUICHUS C UCTIOIh30Ba- OIIK-1.2 X X X X Brimonuenue
HHUEM CPEJICTB T€OMETPUUECKOTO MOJACIUPOBAHUA, PI'P no teme
YUTATh YEPTEKU M CXEMBI «HaueprarenpHas
TEOMETPHSI»
BBITIONTHATH TEXHUYECKUE H300PAKEHHUS B COOTBETCT- OIIK-1.2 X X X X X X X 3ammuTa mabopa-
BuH ¢ TpeboBanusmu ctangaptoB ECK/I, BEIONHAT TOPHBIX PabOT
SCKM3MPOBaHHUE, ACTATMPOBAHHE, COOPOYHbIE YepTe-
KM, TEXHUYECKHE CXEMBI, B TOM YHUCJIE C TPUMEHEHH-
€M CpEeJICTB KOMITBIOTEPHOH rpaduku




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE ~OHEHOYHBIE MATEPHUAJIBI
JJIdA TEKYIIEI'O KOHTPOJIA YCIEBAEMOCTH HW IIPOMEXYTOYHOMU
ATTECTAIIMA ITO JUCHHUIIJIMHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH 110 M CHMIIJIMHE:
1 cemecTp

— TECTUPOBAHHUE:

1. Tect «OCHOBBI OPTOrOHAILHOTO IPOELUPOBAHUS
— KOHTPOJIbHBIE PaOOTHI:

1. KontponbHas pabota «MeToibl Tpeodpa3zoBaHus MPOCSKIIHID)
— BbINoJHeHue U 3amuTta PI'P o teme «HaueprarenbHas reOMETpUs».

2 cemecTp
— TECT:
1. Tect «IIImOoHOYHBIE U UIUIIEBLIE COSTUHEHU)
— BeImotHeHue u 3ammra PI'P o Teme «mxenepHas rpadukar»
— 3amuTa JabopaTOpHBIX padoT.

baibHO-pEeUTHHTOBAs CTPYKTYpa AUCUUTUIMHBI SIBISETCS MPUIOKEHUEM A.
4.2. [Ipome:kyTOUYHAS aTTECTANMS MO JMCHUIINHE (YACTH AU CHUIINHBI):

1 cemecTp
OK3aMeH.

OneHka Mo AUCUUIUIMHE ompenensercs B cooTBeTcTBUM ¢ [lonoxeHnem o OayibHO-
peiTuHrOBOM cucteme Mg cryaeHToB ¢unnana HY «MDW» B 1. BOKCKOM MO COBOKYITHOCTH
PE3YNBTATOB TEKYILETO KOHTPOJIS YCIEBAEMOCTH M SK3aMEHALIMOHHOW COCTABIISIOIIEH.

2 cemecTp
OK3aMeH.

OneHka Mo IUCIMIUIMHE OIpenaensercss B cooTBeTcTBHHM ¢ I[lojoxeHnueM o OaiuibHO-
PEUTHHTOBOM cucTeme il cTyneHToB ¢unuana HUY «MOW» B 1. BOKCKOM 1O COBOKYITHOCTH
PE3yJIbTaTOB TEKYILIEr0 KOHTPOJIS YCIEBAEMOCTH M K3aMEHAIIMOHHOM COCTaBIISIFOIIEH.

B npunoxenue Kk TUIIIOMY BBIHOCUTCS OLIEHKA 34 2 CEMECTP.

HpnMeanne: OLIGHO‘-IHBIC MaTrepurajbl MO AJUCHUIIIMHC NPUBCACHLI B q)OHl[e OLCHOYHBIX MaTe-
puanos OITOII.

5. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
5.1 JIuteparypa:

1. YUexkmapes, A. A. HauepraTenpHas reoMeTpusl M 4epueHHE: YUCOHHK i1 By30B / A. A.
Yexmapes. — 2-e u3[l., nepepad. u gon. — M.: Briciiee o6pazoBanue, 2006. — 471 c.

2. Tapacos, b. ®. HauepraTenpHas reomeTpust [ DneKTpoHHBIN pecypc]: yueonuk / b. @. Ta-
pacos, JI. A. Jlynkuna, C. O. HemonoroB. — OnekTpoH. TekcToBbie AaH. — CII6.: Jlanb, 2022. — 256
c. — URL.: https://e.lanbook.com/book/210896

3. Cropuak H. A., TeimkeBuu, B. H., Cunbkos, A. B. Unxenepnas rpaduka : yueonuk / H.
A. Cropuak, B. H. Teimkeuu, A. B. CuabkoB. - Bonrorpan :Bonrl' TV, 2021. - 270 c. : ui. : Ta6m.
- bubnmorp.: c. 268-269 (18 nass.). - ISBN 978-5-9948-3711-5

4. MamukoB, E. A. Haueprarenvnas reometpus. KommbiorepHas rpaduka. I[loctpoenue
npuMuTHBOB B cucreMe KOMITAC 3D: metoa.yka3s. k nab. padore Nel / E. A. Manukos, T. A.
Wneuna, B. B. lenieBsix. — Bomkckuii: ®ununan MOU B r. Bomkckom, 2011. — 18 c.



https://e.lanbook.com/book/210896

5. Unbuna, T. A. MHxeHepHas u koMibloTepHas rpaduka. [loctpoenue deprexeid Hepa3b-
€MHBIX COCTWHEHHWN: MeToJ.yKazanus K jab. padore Ne 3 / T. A. Uneuna, B. B. Kynekona, E. A.
Masmkos. — Bomkckuii: @unmnan @I'6OY BO HHUY MBU B r. BomkckoMm, 2015. — 34 c.

6. UmxenepHas rpaduka [Dnexrponnsiii pecypc]: yueonuk / H. I1. Copokun [u np.]. — 6-¢
3., crep. — OnektpoH. TekcroBeie man. — CII6.: Jlams, 2022. — 392 c¢. — URL:
https://e.lanbook.com/book/212327

7. Mamukos, E. A. Hanecenue pa3mepoB M Hajamuceil Ha deprexax: yued.mocodbue / E. A.
Manukos, JI. A. Mamkos, E. A. ManukoB. — Bomxkckuii: @wman MOU (TY) B r.Bomkckowm,
2011.—-85¢c.—

8. Enxun, B. B. Umkenepnas rpaduka: yded.mocodbue st CTYIASHTOB BY30B, 00y4YaOIMIUXCS
no HampasieHuto noarotosku "[Ipubdopocrpoenne” / B. B. Enkun, B. T. To3uk. — 2-e u3a., crep. —
M.: Axagemus, 2009. — 304 c.

5.2 JIuueH3u0HHOE ¥ CBOOOIHO PACNIPOCTPaHsieMOe MPOrPaMMHoOe odecrneveHme:
Windows / Onepannonnsie cucteMsl cemeiictBa Linux, Office / Poccuiickuii makeT opuCHBIX
nporpamm, «KKOMITAC-3Dy.

5.3. UuTepHeT-pecypchl, BKIAKWYasA nMpodeccuoHalbHble 0a3bl JaHHBIX U UH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI:

YuuBepcurerckas nadopmarmonHas cuctema «POCCHUSA» https://uisrussia.msu.ru

CrpaBouHo-TIpaBoBasi cucrteMa «l apanT» http://www.garant.ru

baza mannHbIX Scopus https://www.scopus.com

[opTan oTkpsITEIX NaHHBIX Poccuiickoii @eneparun https://data.gov.ru

baza  OTKpBITBIX JaHHBIX MwuHUCTEpCTBA Tpyla H  COUMAIBHOW  3amuTel PO
https://rosmintrud.ru/opendata

baza nanneix Hayunoii anextponnoit 6uommorekn eLIBRARY.RU https://elibrary.ru/

baza nanubIx mpodeccHoHaNbHBIX CTaHIAPTOB MUHUCTEPCTBA TPY/la U COLUATBHON 3alUTHI
P® http://profstandart.rosmintrud.ru/

ba3bl nanabix MuHHCTEpCTBA SKOHOMHUYECKOTO pa3Butus PO http:// www.economy.gov.ru

baza otkprIThIX manHbix PocuamonuTopunra http:// www.fedsfm.ru/opendata

OdenepalibHas rocyaapcTBeHHass WH(pOpManuoHHas cuctemMa «HamwoHanpHas >JIEKTPOHHAS
oubmoTeka» https://H30.pd

HanuonanbHelii nopTain onnaitH o0ydenus: «OTKpbITOe 0OpazoBanue» https://openedu.ru

OnekTponHas 6a3za nanHbix «Polpred.com O630p CMW» https:// www.polpred.com

Odunuanpabiii callT OenepanibHOr0 areHTCTBA MO0 TEXHUYECKOMY PETyIUPOBAHUIO U METPOJIO-
ruu http://protect.gost.ru/

ObC UznatenbcTBa «Jlanby https://e.lanbook.com

OBC «YnuBepcurerckas ounbdmmorexa Online» https://biblioclub.ru/

OnextponHas 6ubnmoreka HTh MOU https://ntb.mpei.ru/e-library/index.php.

OBC «KoncynbTanT cTyaenTtay https://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JTNCHUTIJINHBI

JIeKIIMOHHBIE W TIPAKTHYECKHE 3aHATHS MPOBOIATCS B YYEOHBIX ayJUTOPHUSIX, CHAOMKEHHBIX
MYyJbTUMEAUMHBIMU CPEICTBAMU ISl MHTEPAKTUBHOIO O00Y4YeHHMs, 00OpYyIOBaHHBIX HaTJSIHBIMU
nocoOusiMu, 00OpyZIOBaHUEM ISl TTOKa3a O0YYaolMX MaTEepUaIoB, CPEICTBAMU 3BYKOBOCIIPOU3-
BEJICHUSI, JOCKOH ayIUTOpHOM, 000OpyHOBaHWEM [UIsl MPEJCTaBICHUs Npe3eHTauui (MIa3MeHHas
HaHeJb/TPOEKTOP, MEePCOHANBHBIM KoMIbIoTep). JIJabopaTopHble 3aHATHS MPOBOISITCS B KOMIIBIO-
TEPHOM KJIacce.
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IIpuioxenneA

BAJLJIBHO-PEUTUHI'OBASI CTPYKTYPA JIJUCHUTLTAHBI

WnxenepHas ¥ KOMIbIOTEpHas rpaduka

(Ha3BaHKE AUCIUTUTAHBI )

1 cemecTp

Hepeqenb KOHTPOJIbHBIX MGpOl’[pI/IﬂTHﬁ TEKYIIECIro KOHTPOJIA YCIIEBACMOCTH IO JTUCHMUIIINHE!

KM-1 Tect «OCHOBBI OpTOTOHAJIBLHOTO MPOCIIMPOBAHUS
KM-2 KontponbHas padora «MeToabl npeodpa3oBaHMs TPOSKIUII»
KM-3 Bemonnenue u 3auurta PI'P no teme «HauepraTensHas reomeTpusi»

Bua npoMekyTo4HOM aTTecTAMU —OK3aMEH

TpynoemMKkoCTh TUCIUILIMHBI = 4 3.€.

Howmep | Pasgen nucuurivHbl Nunexc | KM-1 | KM- | KM- | ok3amen
pazgena KM: 2 3
1 Ipenmer «HaveprarenpHas reoMeTpus». Buasl npoenuposa- i n n
HU. KOMIUTEKCHBIH 4epTex TOUKU U NpsAMoit (3rmop Monxa).
2 ITnockocts. CrtocoOBI 3a1aHuUs TUIOCKOCTH Ha KOMIUIEKCHOM Yep- n n n
Texe. B3auMHOE MMOJI0KEHNE TOYCK, MIPSIMBIX U IIOCKOCTEH.
3 Crioco0kbI peoOpa3oBaHusl KOMILICKCHOTO YepTeKa. + + +
4 KpuBble 1MHUY ¥ TOBEPXHOCTH. + +
5 Ilepeceuenue noBepxHocTeil. MeTon cekymux miockocte. Me- n n
TOJI ceKymmx cep.
6 Pa3BepTKU MOBEPXHOCTEH. + +
7 OCHOBHBIC BUJIBI, UCIIOJIB3YEMbIC TEXHHUCCKHUX YEPTEKAX JICTATCH + +
8 AKCOHOMETPHUYCCKUE MPOCKIIUU. + +
Munnmaneasii 6amt 3a KM 3 3 34 20
MakcumanbHbiil 6amr 3a KM 6 6 48 40

2 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPUSITHIH TEKYIIIEr0 KOHTPOJISI YCIIeBA€MOCTH 0 IMCHUIIMHE!

KM-1 Tect «l1ImToHOYHEIE U MUIUIEBBIE COEAUHEHUI
KM-2 Beimonnaenue u 3ammuta PI'P mo teme «uxenepnas rpaduxar»
KM-3 3ammra n1abopaTtopHbix padoT.

Buja npoMexyTOYHOM aTTeCTANMU — DK3aMEH

TpynoeMKoOCTh TUCHUIUIMHBI = 4 3.€.

Howmep | Paznmen nucuuminHbl Wunekc KM-1 | KM-2 |KM-3 | ak3ameH
pasgena KM:
1 N300pakeHrst HA TEXHUYECKHX YepTexax. Buabl, pa3pessl, ceue- n
Hus. O0mue cBeJicHNs 00 M3/ICNHUAX W COCTABHBIX YaCTSX.
2 Bunpl coenunenmii. Pa3beMHbIC U HEPa3bEMHBIC COCTUHCHHUS. + + +
3 DCKHU3UPOBAHHUE. + +
4 Copnepxanue pabodero uyeprexka aeTand. YKa3aHHe Ha depTexe
JIOTTYCKOB, TepoxoBaTocTi. COOopouHbIi uepTexk. Crenudurariys. + + +
Uepréx obmiero Buaa. Buabl v TUTIBI CXEM.

12




CoBpeMeHHbIEe CTaHIapThl KOMITbIOTepHOH rpaduku. ['paduueckue

JIHAITOTOBBIC CUCTEMBI. [IpUMEHCHNE HHTEPAKTUBHBIX IPaUIECKUX + +
cucteM. Cucrema KOMITAC-3D.

MunuManeHbIl 0am 3a KM 23 14 20

MaxkcumansHbIi 0amt 3a KM 33 21 40
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MuHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanusi P@®
DeepasibHOE TOCYAAPCTBEHHOE 010/IKeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHue
BbICIIEr0 00pa3oBaHUSA
«HaumoHabHbIM HCCJIE0BaTENbCKUN YHUBepcUuTeT «MIN»

duanana PI'OY BO «<HNY «MDHN» B 1. BoslzkckoM

Hanpasiaenue noaroroBku: 13.03.02 DJieKTpodHEepreTUKa U 3JeKTPOTEXHUKA

HaumeHoBaHue o00pa3oBaTeJibHOWH MNporpaMMbl: JJIeKTPOIHepreTHYecKne cucreMbl W mugpoBbie
TexHoJorun, {udpoBbie cucTeMbl peseifHoOl 3aIIUTHI U aBTOMAaTHKH, ['HApo3jieKTpocTaHUuH U nH(pPOBBIE
TexHoJorun, MHTe/JIeKTyalbHAsl BO30GHOBIIsIEMAsi JHEPreTHKA

YpoBenb o0pazoBanus: HakajaBpuat

®opma 00yueHusi: OUHAs

OHeHO‘-IHbIe MaTepuajbl MO TUCHUILIMHE

b1.0.07 UH’KEHEPHAS U KOMIIBIOTEPHAS 'PA®PUKA

Boikekuii 2023



OueHoyHble MaTepHAbl [0 JUCHUIUIMHE [PEJHA3HAYEHBl [UI1 OLEHKH: JOCTHXKECHHS
00y4JarIUMUCS 3aTNIAaHUPOBAHHBIX PE3YJIbTATOB OOYYEHUS MO TUCIUIUIMHE, dTarna GOpMUPOBAHUS
3aIJIAHUPOBAHHBIX KOMIETEHIIUN U YPOBHS OCBOCHUS JUCIUILINHBI

OueHoYHbIE MaTepUabl MO AMCIUIUIMHE BKIIIOYAIOT OIIEHOYHBIE CPEACTBA ISl IIPOBEICHUS
MEPOIIPUATHI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOU aTTECTALIHH.

OrieHOYHBIEC CPEACTBA TSl OIICHKH 3aINIAHUPOBAHHBIX PE3YIbTATOB O0yUYEHUS MO JUCIHILTHHE,
COOTHECEHHBIX C MHJAMKATOPAMH JTOCTHUKEHUS KOMITETECHIIMI:

Konwr
3armTaHupoBaHHEIE PE3yIbTAaTHl O0yUCHHS
WH/INKAaTOPOB O1neHovYHOe CPEICTBO
110 AHCIUTLTHE JIOCTHKCHHSI (THIT 1 HAUMEHOBaHNUE)
KOMIICTCHIIHU

3HaTh:

KonTtponsHas padora «MeToabt
OCHOBBI ~CO37aHMS TpadUUCCKUX MOJCICH TICOMETPHYCCKUX OTK-1.2 peoOpa3oBaHus MPOCKIUI,
00BEKTOB ' TecT «OCHOBBI OPTOrOHATIBHOTO

MIPOCIIMPOBAHUS
OCHOBHBIC TIpaBWJa O(GOPMIICHHS TEXHHYCCKOW TOKYMCHTAIIUH, Tect «llImoHOYHBIC ¥ ILTUTICBBIC
MOCTPOEHHS ICKHU30B, YEPTEKEH M CXeM, HAHECEHMS HaJIHCEH, OTK-1.2 COCITUHCHUS,
pa3MepoB M OTKJIOHEHHH, mpaBmia odopmiieHHs TpaduaecKkux ’ BoinonHeHue PI'P o Teme
n300pakeHMId B COOTBETCTBUH co ctanmaptamMu ECKJ] «mxenepHas rpaduxay
Ymern:

MIPEICTABIATh TEXHUIECKHE PEIICHIS C MCTIONE30BAaHUEM
CpPEACTB T€OMETPUUYECKOT'0 MOJICITUPOBAHMS, YNTATh YEPTEKHU U OIK-1.2 Brimonuenue PT'P o Teme
CXEMBI «HauepTarenbHas reoMeTpus»
BBITIOJTHATH TEXHUYECKHE M300paXKCHNS B COOTBETCTBHU C
TpeboBanusaMu ctanaapToB ECKJI, BRIMOIHATE 3CKU3UPOBAHUE,
LllzTaJ'II/IpOBaHI/Ie, CGOPOI:IHLIG YEPTEIKU, TCXHUICCKUE CXpeMLI, B OIIK-1.2 3amuta n1abopatopHeIx padot
TOM YHCJIC C TPUMEHEHUEM CPEJICTB KOMIBIOTEPHOH rpaduku

Conep:xanue oneHoOYHbIX cpeacTB. llkaa u KpuTepuu OLeHUBAHUA
1 cemecTp
Tect «OCHOBBI OPTOTOHAJIBHOI0 NPOEIUPOBAHM S

Tect cocrout u3 20 BonpocoB. Bpems BbINMOMHEHUS 25 MUHYT.
IIpumep BapuanTa Tecra:

3aganme Nel

CrocoO0M KOHIEHTPUYECKUX CHEP MOKHO MOCTPOUTD JIMHUIO MEPECECUEHUS
MOBEPXHOCTEN HA IIPUMEPE:




a 0 B r
BriGepute o/ivH 13 4 BApUaHTOB OTBETA:
I 0
2) B
3) a
49 r
3aganune Ne2

Urto0bl 3a71aHHAs TTIOCKOCTh B HOBOW CHUCTEME IJIOCKOCTEN MPOEKLUH cTaia
IPOELUPYIOUIEH, TONOJHUTEIBHYIO TUIOCKOCTh CIEAYET Pa3MECTUTD
NEPIEHIUKYIISIPHO MPSMON:

Mg
0,
8,
Cs A
Oy
Cy
By
BLIGGPHTG OIUH HU3 4 BZIpHElIITOB OTBETA.
H CD
2)  AB
3 AC
4 BC
3amanme Ne3

[Ipu npsiMoTMHERHOM JBUKEHUH TOUYKH 0€3 N3MEHEHHUS HAIPaBJICHUS OTy4aeTCs
JIVHUS.

3amanmne Ned
JIuneityaTble MOBEPXHOCTH, 0Opa30BaHHbIE HEMPEPHIBHBIM JIBUXKEHUEM
PSIMOJIMHEMHON 00pa3yIollei, BO BCEX CBOUX MOJIOKEHHUIX KacalolIecss HEKOTOPO
MPOCTPAHCTBEHHOW KPUBOW, - 3TO

Bri6epute o1uH U3 4 BAPHAHTOB OTBETA!



I)  TOBEPXHOCTH C peOpoM Bo3BpaTa (TOPCHI)

2)  HAJHUHAPUYECKHUEC ITOBEPXHOCTHU

W
~

KOHHWYCCKHUC ITOBCPXHOCTHU
4)  KaHaJIOBBIEC IMOBCPXHOCTHU

3amanme NeS
KpI/IBBIe, HOJ'Iy‘-ICHHBI@ B CCUCHUU HOBerHOCTI/I OCCBBIMMU IINIOCKOCTAMUM, HAa3bIBAKOTCA
Bribepute oMH U3 4 BapUaHTOB OTBETA!

l) 3KBaTOpOM

[\)
~

TOPJIOBUHOM ITOBEPXHOCTHU
3)  mapaijieiIMU NOBEPXHOCTHU

4)  MepuauaHamMu

3agmanmne Ne6
HpOCKHI/IH TOPU3OHTAIHN ITIJIIOCKOCTH 06H16FO IMOJIOXKCHUA ITOBCACHBI
. -

s : '

a §) B ¥

BriGepute o/ivH 13 4 BapuaHTOB OTBETA:

(8
& O H w

3agmanmne Ne7

JINMOHOBHIHBII TOp H300paKEH HA YEPTEKE:

BriGepute o/ivH 13 4 BapuaHTOB OTBETA:



(Ue]
o H W

3amanme Ne8

OKpY>KHOCTb, PACIION0KEHHAs] B TOPU30HTAIBHOM IIIOCKOCTH, N300pakeHa B
IPSIMOYTOJIBHOM AUMETPHUH HA IPUMEPE:

da | §)

BriGepute o/ivH U3 5 BapuaHTOB OTBETA:

N
AT R wm e

3aganmne Ne9

Paccrosinue Mexay 1ByMs IPSIMBIMU ITPOELUPYETCS HA MIIOCKOCTh HE B
HATYpaJbHYIO BEIMYHMHY HA YEPTEXKe:

| : \/ — —

d B r

Bri6epute oauH U3 4 BapuaHTOB OTBETA:

3)

)
O W "2 O

4)

3aganne Nel0



HpI/I HaX0XXACHUHU TOYCK JIMHHUU IICPCCCUCHUA HOBerHOCTeﬁ MUJIIMHAPOB
HCII0JIB30BaH CII0CO0:

BLIGGPHTG OIUH U3 2 BElpH’dIITOB OTBETA.
1) CCKYIIUX IJIOCKOCTEM
2)  chep
3aganmne Nell

Ecnu kapTHUHHAS IIOCKOCTh HAXOJUTCA MEXKIYy LeHTpoM O U MpoerupyeMbIiM
PEeI-METOM BeTUYHHA H300paxeHus: OyIeT:

Bribepute o1H U3 3 BApUaHTOB OTBETA!
) yBeIIMYCHHAA

2)  yMCHBIICHHAsA
3) B HaTypaJIbHYIO BCIUYHHY

3amanme Nel2
MunumanbHas nH(opManus, HeoOX0auMasi U JOCTaTOYHAas AJI OJTHO3HAYHOTO

3a/1aHHsI IOBEPXHOCTH B MPOCTPAHCTBE U HA YEPTEXKE, €CTh
IIOBEPXHOCTH.

3aganne Nel3

OHpe,Z[CJII/ITCJIb IOBCPXHOCTH BpaAIlICHUS BKIIIOYACT:

BriGepute o/ivH 13 3 BapuaHTOB OTBETA:
1) 00pa3yIoIIyI0 U HAPABJISIONIYIO
2)  o0pa3yollyto U OCh
3)  HaIpaBIAIOUIYIO U OCh
3aganne Nel4

KocoyronpHabiii BUJ MpoeKIuu n300pakeH Ha YepTexe



Br16epute oquH U3 2 BApUAHTOB OTBETA:

3aganue Nels
HpHMaH, HC IMpuHaJICKaIasa IJI0CKOCTH 1/1306pa>KeHa Ha IIpUMEpPE:
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Br16epute oquH U3 4 BapUaHTOB OTBETA:
b a
2) B
3 0
49 T

3amanme Nel6
[IpsAmbIe IIIOCKOCTH, IEPIIEHAUKYIISIPHBIE K TUHUSAM YPOBHS INIOCKOCTH, - 3TO

Br16epute oquH U3 4 BapuaHTOB OTBETA:
l) JTUHUU YPOBHA
2)  TpsIMbIE OOIIETO TOJIOKECHHUS
3)  JIMHUW HAKJIOHA MJIOCKOCTH

4)  JIMHUHU CBS3U

3aganne Nel7
Ocu cTaHIapTHOM MPSIMOYTOJILHOW TUMETPUU BBIUEPUCHBI HA YEPTEKE:
7" 3 : z 7 z




Bri6epute onuH U3 4 BAPHAHTOB OTBETA!

3)

N
Q& w O

4)

3aganne Nel8
3ananHoi mockoct ABC npuHaaiexuT Touka:

Bri6epute oiuH U3 4 BAPHAHTOB OTBETA!

3)

O oa ™

4)

3aganue Nel9
qepes KOXXIYI0 TOUKY IIOBECPXHOCTH BPAILICHUA MOXXHO IIPOBCCTH:

Bbl()epMTe OJHWH U3 3 BAPHUAHTOB OTBETA:
) MepuJIuaH U OChb
2)  MepuJuaH U napajuieib

3)  mapaJlieib U OCh

3aganne Ne20
HaI/I6OJIBIIIYIO mapauiciib Ha3bIBalOT , HHUMCHBIIYIO -

HO pesynLTaTaM TGCTI/IpOBaHI/ISI BBICTABJISICTCA .
— 6 6ayToB, eciii MPaBUIILHO BHITIOJIHEHO He MeHee 90% 3amaHuii.
— 4-5 GayioB, €Ciu MPAaBUIHLHO BBITOIHEHO HE MeHee 80% 3amaHuii,
— 3 Gaya, eciii MPaBWIBHO BHITIOJIHEHO HE MeHee 50% 3amaHuii.



KonTposbHnas pabora «MeTtoabl npeodpa3oBaHusA NIPOEKIMN»

KoHnTtponbHas pabota conepxut 4 3agaun. Bpemst BeimosHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI:

1.IToctpouthbHaTypalibHYIO BETMUYUHY TpeyroibHuka ABC.

B

G

A1 7 Bi
Ci

2. OnpenenuTb pacCTOSHUE MEXY IBYMS IIapajuIeIbHBIMU MTPSIMBIMU.

Q

N
k&

Dr

CL—

Bi

At

3. Ha npsimoii a Haiitu Touky K, orcTosiryro ot uiockoctu B (b || ¢) Ha paccrosiHuu 10 MM.

C:

|

K12
y

b
4. IlocTpOUTHIOPU30HTAIBHYIO npoekuuronpsamon AB, nepecekaromeiics ¢ npamoin CD, nipu
YCIIOBHH, YTO YTOJl MEXAY HUMHU IPSMOM.




C

[To pe3ynbraTam BBINOTHEHUS] KOHTPOJIHHOU pabOTHI BBICTABIISETCS:

— 6 OamyoB, eciy BO BCEX YETHIPEX 3ajayax XOJ PELICHUs BEPHBIH, MOIy4eHbI NMPaBHIbHBIC
OTBETHI;

— 4-5 GannoBs, ecny 1Ba 33JaHUS U3 YETHIPEX BBINOIHEHBI MPABHIBHO, a B IBYX JAPYTUX XOJ
pelIeHus BEpHBIi, HO €CTh HErpyOble OIMOKY MIIM PEIIeHUE HE 3aBEPIICHO;

— 3 Gasura, eciy 1Ba 3a/IlaHUS M3 YETHIPEX BBIMOJIHEHBI MTPABUIIBHO, a OCTAIBHBIC JBa JINOO HE
pelIeHsl, 1100 peleHne Ha4aTo, HO HET MPOABIKEHUS IS JOCTHIKEHUS pe3ylbTara, Jnoo
B ATHX 33/IaHUSIX JONYIIECHbI IPyOble OIIHOKH.

Bomoanenue PI'P no reme «HaveprarejbHas reomerpus

OOyuatomiemycs BblIaeTCs MHINBUIYAIbHOE 3a/1aHHeE.
I'padmueckas padora Nel «Ilpamas»
ITo 3amanHbIM KOOpAMHATaM Touek A, B u NnocTpouts :

- KOMIUIEKCHBIN YepTeX TOUYEK B TPEX MPOCKIIUSIX;

- ONpeAENUTh UCTUHHYIO BEIMYMHY OTpe3ka AB W yriel ero HakjoHa o U B K MJIOCKOCTSIM
npoekuui I1; u I;

- onpenenutsb cienst H (Hy, Hy) u F (F,. F;) npsmoii AB;

- yepe3 Touky N IIpoBecTy Ipsimyro napamiensuyto AB (puc.3.);

- moctpouTh Touky C, mpuHamiexkaiyo AB, paBHOyIaneHHYIO OT MIIOCKOCTEN mpoekuuil 11
n Hz.

A B N
X 1Y | Z XY | Z X Y Z
1 (1158 | 15| 35 |40 | 70 | 90 | 15 | 100

I'padpuueckas padora Ne2 «Merpuueckue 3a1aum»

3ananme: [laubl xoopauHatel Todyek A,B,C, S. IloctpouTh B NpOEKUMH NHUPAMHUIBI C
ocHoBanneM A,B,C.

Onpenenurs:

1. BeicoTy nupamMu sl CIOCOOOM 3aMEHBI IIIOCKOCTEH MPOESKITHA.

2. Paccrossaue mexnay peopamu SA m BC cmocoOoM 3aMeHBI IIOCKOCTEH MPOSKIHHA U
CIocoO0M TUTOCKO - TAPaAJUIETFHOTO TePEMEIIICHUS.

3. Bemuuwny nByrpanHoro yria mpu pedpe SBcmocoboM — TUIOCKO - MapauieIbHOTO
nepeMEIICHHUS.

4. Yron HakioHa rpaHd SAB K ropM30HTAJIBHOW MJIOCKOCTH MPOEKIUH ¢ TOMOIIBIO JTUHUH
cKara.



5. Uctunnyto BennunHy rpand SAC ciocoOoM BpalieHus BOKPYT JIMHUU YPOBHSI.

Ne A B C S
Ba X y z X y z X y z X y z
p.

1 15 15 25 60 15 55 85 65 0 25 50 55

I'paduueckas padora Ned«IlocTpoeHue TpeTbero BHAa M0 ABYM 33/IaHHBIM (IIPU3Ma)»

1.Pabora BeImosHsIeTCS Ha popmare A3.
2. Ilo aByMm Bugam npeamera (COrjiacHO BapraHTa) MOCTPOUTh TPETUi (BU CIIEBa).

o

60

853

I'padmueckoe 3ananne Ned,5 «IlocTpoeHue KoHyca M cepbl € BIPE30M»

1. PaGota BemmomnHsercst Ha popmare A3.

2. Ilo ¢ppoHTaNBHON MPOESKIIMK KOHYCA U Cepbl TOCTPOUTH UX TOPHU3OHTAIBHYIO U
PO UIBHYIO MPOEKITHNH.

3. Hanectn HeoOXOAMMBIE pa3MepHI.




I'padpuueckas padora Ne6 «IlocTpoeHue JMHNH nepecevyeHs MOBEPXHOCTEN BpallleHUsD)
1. ITocTpouts (ppoHTATBHBIE U TOPU3OHTAIBHBIE POEKIIMU ABYX MMOBEPXHOCTEN U JTMHUIO
nepeceyeHusl TaHHbIX TOBEPXHOCTEH.

3.Pabota BeImonHseTcs Ha popmare A3.




I'padpuueckas padora Ne7 «IlocTpoeHue TpeTbero BUAA MO ABYM 3aJaHHbIM. JleTanb)»
1.Pabora BeImonHsIeTcs Ha popmare A3.

2. Ilo nBy™m BuaaM npenMera (COrjaacHO BapHaHTa) IOCTPOUTH TPETUH (BUJ CIIEBA).

40

- ¢ o o

70
|
b
|
o
40

I'padgmueckas padora Ne8 «IlocTpoeHne pa3sBepTKH KOHYCa C BbIPE30M»
1. PaGota BemmomnHseTcst Ha popmare A3.

2. Ilo ¢ppoHTaNBHON ¥ TOPHU3OHTAIBHONM MPOEKIUAM KOHYca U3 rpadudeckoro 3aganus Ne 5
IIOCTPOUTh Pa3BEPTKY KOHYCA C BEIPE30M METOJIOM PACKATKH.

I'padpuueckas padora Ne9 «IlocTpoeHue Tpex BUIOB 10 AKCOHOMETPHI)
1. TlocTpouTh OCHOBHBIE BH/IBI.

2. Ha oCHOBHBIX BUIaX OTMETUTH JIUHUU /U m.

3. TlocTpouTh NOIIOJIHUTENBHBIN BUJI HA OTCEK TOPU30HTAIbHON IPOEUUPYIOILEH INIOCKOCTH.
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* Posmep A cnpabok.

I'padpuueckas padora Nel( «IlocTpoeHue nmpocToro paspesa»

[To yka3zaHHOMY BapuaHTy BBITIOJHUTH YepTek. Ha ueprexe n300pa3uTh AeTanb B TPEX
MPOEKIMSIX C HEOOXOAUMBIMH pa3zpe3aMu. Ha ByX BHuiax pa3pe3 AOKEH ObITh COBMEIIEH C BUIOM.
IIpocTaBuTh pazMepsl.



P65

#57
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120
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Bapuarim N7

I'padmnueckasn padora Ne8 «AkcoHOMeTpPHS KOHYCa»

1.Pabora BeImonHsIeTCS Ha popmare A3.

2.ITo ppoHTaNBHOM U TOPU3OHTATIBHOMN MPOEKIUAM KOHYCa U3 TpaduuecKoro 3ananus Ne 5
HOCTPOUTh AUMETPUYECKOE U300paKeHHE KOHYyCa.



3a BEITIOJIHEHHE paCdCTHOI'O 3a1aHUA BBICTABIACTCA:

— 48 6amios:
e TIPW aKKypaTHOM, PAIMOHAJBHOM OE€30ITMOOYHOM BBHITIOJIHEHHH Tpaduueckux padoT ¢
cobumoieHreM Beex npasui u TpedoBanuit ECK/I;
e TIPW HAJIMYUHU He OOJIee OJTHOTO HEJOCTaTKa B KaXKI0M padoTe.
— 40 6amios:
e TIPW HaJUYMH B rpaduveckoil padore 2-3 HEIOCTATKOB Ha KaXKIYH pabOTy MpH YCIOBHH
BBITIOJTHEHMSI TIOJTHOTO 00beMa 3a/1aHUs U OTCYTCTBHSI OIIHOOK.
— 34 6anna:
e TMPHU YCIOBHUU BBHIMIOJHEHHS MHHHUMAJIBHO JOMYCTHMOTO OOBbeMa 3a/JlaHus W HAIWYUH HE
Oosee 2 ommOOK U 2-3 HEIOCTATKOB Ha KXY padOTy, COMYTCTBYIOIMX 3TUM OIHOKaM
IIPY YCIIOBUU OTCYTCTBHS I'PyOBIX OMIMOOK;
e WJIM MPU OTCYTCTBHH OMIMOOK U HAIMYHUH 3-5 HEAOCTATKOB HA KAXKIYIO0 padoTy.

2 cemecTp
Tect «lIImoHOYHBIE U HIJIMIIEBLIE COeTNHEHU

1 Bribepute npaBuIbHOE ONIPEACIICHUE IITTOHKH.

A.JleTanp MalIMHBI WM MEXaHU3Ma, TIPEACTABIISIONAs COOOH NMPU3MATHYECKUH WU
KIIMHOOOpa3HbIN OPYCOK JJI COeTMHEHUS Bajla ¢ HaIETOM Ha HEro JAeTajblo.

B.Braguna Ha Bajty, B KOTOPYIO BXOJIUT 3y0 COMPSKEHHOM IeTaH.

C.IIpocToit MexaHu3M B BHJI€ TIPU3MBI, Pa00YHE MOBEPXHOCTH KOTOPOTO CXOISATCS MO OCTPHIM
YIJIOM.

D.Kpenéxnas pe3pOoBast 1eTaib B BUJIEC MUIUHIAPUUECKOTO CTEPXKHS C TOJTOBKOH.

E.Jletans B BUJE KPYTJIOTO CTEPKHS MU TPYOBI, C OTHOW CTOPOHBI MMEIOLIAst 3aKJIaHYIO
TOJIOBKY.

2. IIlmoHOYHOE COEMUHEHHE - DTO...

A. COCI{I/IHGHI/IG BaJila 1 OTBepCTI/I}I C IIOMOIIIBIO IIIJIMITOB U BITIAJINH paI[I/IaJIBHO paCHO.HO)KeHHBIX Ha
MMOBEPXHOCTH;

B. COCINHCHUC OXBaTLIBaIOH_IGfI 148 OXBaTLIBaCMOﬁ acTainu OJisd Hepezlaqn KPYTSIH_IGFO MOMCHTA,

C. pa3b€MHOE COECIMHEHUE JeTajel MAIIMH TPU TOMOIIM BUHTOBOW WJIM CIUPATIbHON
MOBEPXHOCTH;

D. Hepa3bEMHOE cOeTMHEHUE JeTajlel MPY MOMOIIY IITTOHKH;

E. HenoBm:>xHOE COeMHEHHE JIeTalel, IPeI0TBpAIIatoIee CaMOOTBUHUNBAHUE KPEMEHKHBIX
JNETaJIEN.

3. lImoHOYHOE COETMHEHUE CITY>KUT JJIA. ..

A. mepeqiaun KpyTAIIEro MOMEHTA OT Bajia K CTYIHIIE HJIK HAa000pOoT;
B. xomIieHcanuyu U3MEHEHUM JJIMHBI KapJJaHHOTO BaJja;

C. HemoCpeACTBEHHOTO COUJICHEHUS IBYX JI€TaleH;

D. nnsa nepegavyn MOITHOCTH OT JABUTATENS K pabodveil MallnuHe;

4. Kakoii (hopMBbI MITIOHKK HE CYIIECTBYET?
A. Topuesbsle.

B. IlpuzmaTtuueckue.

C. CermeHTHBIE.

D. lununapuydeckue.

E. KonycHsle.



5. I'te npUMEHAIOT IPU3MaTHYECKHE IITIOHKH?

A. TIpuMeHSAI0TCS TOJIBKO 1J11 HEMOABUKHBIX COSMHEHUM.

B. Ha Baniax u BTyJIKax HOJABUKHBIX COCIMHEHUN.

C. B HENMOIBMXHBIX COCTMHEHUSIX ¢ 00s13aTEIHHBIM BBIXOI0M IITTOHOYHOTO T1a3a Ha TOPIIEC BaJa.
D. [IpuMeHst0TCS TPU COEIMHEHUSIX B TOPEL] WK IIPU HapalliBaHUH.

E. Ha Bastax u BTyJIKaXx HEMOABUKHBIX U MOJABHKHBIX COSTUHEHUM.

6. UTo sBIISIETCSI OCHOBHBIM KpUTEPUEM PAOOTOCTIOCOOHOCTH IMITMTOHOYHOTO COSTMHEHUS?
A. Ilpo4yHOCTB Ha cMATHE.

B. ConpoTuBiieHne yCTalOCTH.

C. 3HOCOCTOMKOCTb.

D. XKecTkocCTs.

E. IIpoyHOCTh Ha pacTsKEHUE.

7. U3 nepednciaeHHbIX HUXKE IOCTOMHCTB IIMOHOYHOTO COSIMHEHUS BEIOEPUTE JTUIITHEE.
A. IIpocTtoTa KOHCTPYKIIMH.

B. HagexHocTs.

C. JlerkocTh COOpKH U Pa30OPKH.

D. CamonpenoxpaneHue OT Meperpy3Ku.

E. HeBbicOKas CTOUMOCTb.

8. OCHOBHBIM HEZOCTATKOM INMOHOYHOTO COCAMHEHHUS SIBIISCTCA. . .

A. ocabneHne Baja ¥ CTYNHIIbI HAaCa)KMBAEMOH JIETANIX IIMOHOYHBIMU MTa3aMH;

B. BrICOKaAst CTOMMOCTD;

C. CHIKEeHHE Harpy304HOW CIIOCOOHOCTH CONPATAEMBIX JIeTalleil h3-3a ocIabaeHNs UX MOMEePEUHbBIX
CEYCHUH IMITOHOYHBIMU MA3aMH;

D. Hey10OCTBO IEHTPUPOBKHU CTHIKYEMBIX 3JIEMEHTOB.

9. K xakomMy By OTHOCUTCS IIIOHOYHOE COETUHEHUE?

A. HepazbeMHOE MOJIBUAKHOE UJIU HEMOJBH)KHOE COCIMHEHHE.
B. PazpeMHOE HENOABMKHOE MIIH TTOJIBMKHOE COSTUHEHNE.

C. Pe3pboBoe.

D. Pa3zpemMHOE IOJABMIKHOE.

E. HepazbeMHOE HEMOIBUKHOE.

[To pe3ynbraTaM TECTUPOBAHUSI BHICTABIISIETCS:
— 6 6aioB, eciu MPaBUIBLHO BBITIONHEHO HE MeHee 90% 3a1aHuid.
— 4-5 6amnoB, eciiv MPaBUILHO BBITOJIHEHO HEe MeHee 80% 3a1anHwii,
— 3 Oaia, eciiu MPaBUIILHO BBITIONHEHO He MeHee 50% 3a1aHuid.

Bommonnenue u 3ammra PI'P o teme «HkeHepHas rpapuka»

I'padpuueckas padora Ne9 «Pa3pe3 nmpocrToii»

1.PaGora BemomnHsieTcs Ha popmare A3.

2. 1o nBy™M BUAAaM MOCTPOUTH TPETHH BHJI. BHIMOIHNUTE HEOOXOMUMBIC pa3pe3bl U MOCTABUTH
pa3Mepsl.



I'padpuueckas padora Nel) «Pa3pe3 cryneHuaTbiii»

[To ykazaHHOMY BapuaHTY BHIIOTHUTH YepTek popmara A3. Ha uepTexe n300pa3uTh JeTalb
B TpeX IMPOCKIUAX C HEOOXOOUMBIMU paszpe3amMu. OauH paspe3 00s3aTeabHO JOKEH OBITH
CJIOKHBIM CTYIICHYATBIM. HpOCTaBI/ITB pa3sMEphL.



40

3%

216

< |5 a4\ <
w [N _ 5N
- (B
SN
,,,,,,,, S
|||ﬂ||| "
S L
§
S [~
H (AN AR
- ST
3 ﬁ

Bapuarm 1




I'padpunueckas padora Nell«Pa3pe3 JoMaHHBINH M HAKJIOHHOE CEYEHUE»
[To ykazaHHOMY BapWaHTy BBIOJHHUTH 4YepTek. Ha uepreke M300pas3uTh JeTallb B TpeX
MPOSKIMSIX C HEOoOXOoAMMBIMU pazpe3amu. OauH pa3pe3 005S3aTenbHO JOKEH OBITh CIOXKHBIM
JIOMaHHBIM. BBIMOIHUTE HakIIOHHOE ceueHue. [IpocTaBuTh pa3Mepsl.

WA



Bre ombepomug ckiosHse

Bapuarm 1

I'padpuueckas padora Nel2«/leranan ¢ pe3p60ii»

Ilo nByM BuaaM TOCTPOUTH TpeTUil BHJI. J[OMOTHUTH M300pakeHUs] JTUHHUNA TepeceyeHHs
MOBEPXHOCTEH. BBIMOTHUTE HEOOXOAMMBIEC pa3pe3bl, MOCTABUTH Tpaduueckoe 0003HAYCHUE PE3bOBI
U TIOCTaBUTh pa3Mepbl. BHINOIHUTE yBENTNYEHHOE N300paKeHUE TPOTOUKH (€CIIU €CTh) C TOMOIIBIO
BBIHOCHOTO 3JIEMEHTA.
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I'padpuueckas padora Nel3 «Ickus»
BremomHutes 3cku3 JCTalIu, BLII[aHHOﬁ Ha 3aHATUHA. BBIIOIHUTH H606XO,Z[I/IMBI€ Ppa3pe3bl U BBIHOCHBIC
ANIEMEHTHI. YKa3aTh IIepOX0BATOCTh MOBEPXHOCTH. [locTaBUTh HEOOXOIMMBIE pa3Mephbl.



3a BEITIOJIHEHHE paCdCTHOI'O 3a1aHUA BBICTABIACTCA:

— 23 bamna:
e TIPW aKKypaTHOM, PAIMOHAJLHOM OE€30ITMOOYHOM BBHITIOJIHEHHH Tpaduueckux padoT ¢
cobumoieHreM Beex npasui u TpedoBanuit ECK/I;
e TIPW HAJIMYUU He OOJIee OJTHOTO HEJOCTaTKa B KaXKI0M padoTe.
— 28 6amios:
e TIPW HaJUYMH B rpaduveckoil padore 2-3 HEIOCTATKOB Ha KaXKIYH pabOTy MpH YCIOBHH
BBITIOJTHEHMSI TIOJTHOTO 00beMa 3a/1aHUs U OTCYTCTBHSI OIIHOOK.
— 33 bamna:
e TMpHU YCIOBHUU BBHITIOJHEHHS MHHHUMAJIBHO JOMYCTHMOTO OObeMa 3a/JlaHus W HAIWYUH HE
Oosee 2 ommOOK U 2-3 HEIOCTATKOB Ha KXY padOTy, COMYTCTBYIOIMX 3TUM OIHOKaM
IIPY YCIIOBUU OTCYTCTBHS I'PyOBIX OMIMOOK;
e WJIM NPU OTCYTCTBHH OMIMOOK U HAIMYHMH 3-5 HEJOCTATKOB HA KAXKIYIO padoTy.

3ammTa J1a00paTopHO padoThI

JlaGoparopnas padora Nel «Iloctpoenne npumutuBoB B CAIIP KOMITAC-3D»

KoHTpoJibHbIE BONIPOCHI

1. Yro takoe KOMIIAC-I'PADOUK.

2. Ha xakue 30151 genutcst padounit cron KOMITAC-I'PADUK.

3. Kakue nanenau pe:xuMoB pabOThI BbI 3HAETE.

4. Kakue paboure okHa cymecTByoT B KOMITAC-I'PADUK.

5. UYewm oTinyaroTcs riao0anbHbIe TPUBSI3KU OT JJOKAIBHBIX MPUBSI30K.
6. Yro Takoe MPUMHUTHB C TOYKH 3PEHUS KOMITBIOTEPHOU IpaduKu.
7. Kakue Bbl 3Ha€TE KOMaH/bl CO3JaHUsI IPUMHUTHUBOB.
8. Uro Takoe ceTka u AJs 4Ero OHa MPUMEHSETCS.
9. Kakwue tunsl nuanil npumensaoTcs B KOMITAC-TPAOUK.
10. B xakux ciydasx OpUMEHsETCS KOMaH1a 3epKajlo.

JlabopaTopnasi pabora Ne2 «IlocTrpoenue 4yeprexa geraau. [Ilpumenenne komang

peAaKTHPOBAHMS
KoHnTpoJbHbBIE BONIPOCHI

1. Kakue manenu pe>xuMoB pabOTHI BBl 3HaeTe?

2. Yem oTIMYAIOTCS TI00aTBHBIE PUBSI3KH OT JOKATBHBIX ?

3. B kakux ciayyasx 1enecoo0pa3Ho MPUMEHITh BCIOMOTATEIbHBIC PSMbIe?

4. Kakue BbI 3HaeTe KOMaH/1bl 0(OPMIICHHS YepTEKE?

5. Kakue nmapaMeTpbl MOTYT BBOJUTCS IIPU TOCTAHOBKE pa3mepa?

6. I'me B cucreme KOMIIAC-3D M0OHO mpoBecTH Ti00albHBIE HACTPOWKH BHEIIHETO BHJA
pazmepoB?

JlaGoparopuas padora Ne3 «IlocTpoeHne yeprexa HePA3beMHOI0 COeIMHEHMS.
IIpumenenne komanx opopmJIeHU DY

KoHTposibHbIE BOPOCHI

1. Kak npocraBisieTcsi Ha YepTEXKe MIEPOXOBATOCTh MOBEPXHOCTH?

2. Yro Takoe «HeyKa3zaHHas IIEPOXOBATOCTh» U KaK OHA MPOCTABIISETCA HA yepTexe?

3. Kakum o0OpazoM Ha dYepTeke MOXKHO yKaszaTh KJIEEHOE COeAMHEHWE ACTalled W Kak 3TO
caenath npu nomouu cpencts KOMITAC-3D?

4. Kakum 006pa3oM Ha uepTeke MOKa3bIBaeTCs HallpaBJIeHHUE B3TJIsSAa U KaK 3TO MOYKHO CJIeNaTh
B cucreme KOMITAC-3D?

5. Kakum o6pazom B cucteme KOMITAC-3D MoxHO HamucaTh TEKCT B UepTexe?



6. Moxno mu no6aButh B JokyMeHT KOMIIAC-3D tabnuily W Kakue MaHHITYJISLUN
BO3MOYHO C HEW MPOBECTU?

JlabopaTopnasi paGora Ne4 «IlocTpoeHue yeprexka pe3b00BBIX coequHeHuil. Padora co
BCTPOEHHBIMH OMOJIHOTEKAMM

KonTposabHbie BOonpochl

UYro takoe 6ubmuorexnt KOMITAC-3D? Kakue tunbsl Ou6nuoTex Bl 3HaeTe?
Kak co3nate moib30BaTeNbeKy0 OMOIHOTEKY?

Cxonpko TUNoB cioeB cymiecTByeT B cucteMe KOMITAC-3D?

Kakue xomaHb1 BKITFOUAET B ceOs nanens U3mepenus?

Kakum 06pa3zom MOKHO U3MEPUTH JUTMHY KPUBOH?

CKOJIBKO B UepTeke MOKET OBITh TEKYIINUX CII0EB?

SR e e

Jladoparopnas padora Ne5 «IlocTpoeHue yepTe:ka MINMOHOYHOIO COeIMHEHMUS.

IIpumeHeHMe cj10€B U BUI0B)
KoHTposibHbIE BOPOCHI

UYro takoe mmonka? KakoBa 001acTs ee mpUMEHEHHsI B MAIIMHOCTPOSHUH?
Kakue tumsl mmoHok 6p1Bat0T?
Korga ucnonb3yercs cerMeHTHasl MITOHKA?
Urto Takoe crynuna?
Kaxue Turel ciioes cymecTByroT?
Kak co3mates HOBBII BUI?

A e

JlaGoparopnas padora Ne6 «IlocTpoeHue cOOpOYHOro YepTe:ka. 3anoJHeHHe

cnenu KAy B PyYHOM H I0JIyaBTOMATHYECKOM PesKUMe)
KonTpoJbHbIE BONIPOCHI

UYro Takoe crienudukamnys?
KakoBbI OCHOBHbBIE TPUHIUIIBI €€ 3aIIOJIHEHHUS?
KaxkoB mopsiiok 3anosiHenust cnerudukanui B coorBercTBuu ¢ ['OCTom?
Kakue paznens! B cucteme Kommac-3D cymiecTByroT B cnerduxanun?
Kaxkue pexxumbl 3anoiHeHUs crieniuuKauy cynecTBytoT B cuctreme Kommnac-3D? Kakue
MEX1y HUMH pa3iandus’?
6. Kakue tunsl 00beKTOB crienudukanuu cymecTByroT B Kommac-3D?

Nk W=

JladbopaTopnas padora Ne7 «Iloctpoenue 3D-moae/ 1M BTYJIKIW»

KoHnTpoJbHbIE BONIPOCHI

1. Kak Beirmsgut padoune oxHo monenupoBanus neraad B KOMITAC- TPADUK (kakue
WHCTPYMEHTAJIbHBIC T[AHEJIM OHO COACPKUT, KaKhe KHONKH COJEPKHUT TaHEeb
yIpaBiIeHUs)?

Yro coboii mpencrasnseT [lepeBo moctpoeHus?

Kaxkue crmoco0b1 oTroopaxkenust mojeneit cymectsytor B KOMITAC-I'PAOUK?

Ha 0aze xakux snemeHToB cTpoutcst TpexmepHas moaens B KOMITAC-I'PADUK?

Urto takoe Ickm3 ¢ Touku 3peHust KOMITIAC-3D?

Kakwne TpeGoBaHus MpeabSBISIOTCS IPU CO3IaHUH JCKU3a?

Uto Takoe Onepaumsi?

Kaxue Bbl 3HaeTe onepayuu co3ganusi TpEXMEPHONU MOEIH?

Urto Takoe rpanb, pedOpo, BepmuHa?

10 Ha xakoii moBepXHOCTH MOKHO (POPMHUPOBATE ICKU3?

11. Kakue cBolicTBa MOHO IPUCBOUTH BUPTYaTIbHON MOJETU?

00N U AW



[To pe3ynbTaTraM 3aIuTHl KaXKI0H 1a00paTOPHOM paOOTHI BBICTABIISIETCS:
— 3 Gata, eciii Ha BCE BOIIPOCHI JIaHBI IPABUIIbHBIE OTBETHI, 0€3 HETOUYETOB;

— 2 Oamia, eciay Ha BCE BOMPOCHI JIaHBI OTBETHI, PH 3TOM CYMMAapHO JOMYIICHO He Oojiee
JIBYX OIINOOK;

CymmapHo 3a 7 1abopaTOpHBIX pabOT CTYJEHT MOXKET MOJNY4YUTh MakCuMyM 21 Gayi, MUHUMYM —
14 6annos.

IIpomeskyTOUHAS aTTecTAUMS

1 cemecTp
JK3aMeH

DK3aMEHAIMOHHBIN OUJIET BKITIOYAET JIBa TEOPETUUECKUX BOMIPOCAH MPAKTUYECKOE 3a/laHHe.
[Tpumeps! TeOpETHUECKUX BOIPOCOB OMiIeTa:

1. Pa3BepTka moBepXHOCTEH Kak OCHOBAa KOHCTPYHUPOBAHUS 3arOTOBOK M3 JIICTOBOTO
Marepuasia. Buael pa3BepTok.

2. KacarenbHble IJIOCKOCTH U HOPMAJIA K TOBEPXHOCTSIM.

3. OcHoBHble rpauyeckre crocoObl MOCTPOSHUS Pa3BEPTOK: CIIOCOO pacKaTKH,
CIIOCOOBI ITOCTPOEHUS YCIOBHBIX Pa3BEPTOK.

4. OCHOBHBIE CIIOCOOBI MOCTPOEHUS JMHUU TEPECEUCHHUsI JIBYX IMOBEPXHOCTEH:
CIOCcOo0 MapauIeNbHBIX CEKYIIUX MII0CKOCTEH;

[IprumMepbl MPaKTUYECKUX 3aTaHHI:

1. Ha npsamoiia HaiiTh Touky K, OTCTOSIIYI0 OT IUIOCKOCTH, 3aJaHHOW Mapajule]bHBIMU
psIMBIMU Ha paccTossHuu 10 Mm.
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2. IloctpouTth TOpU3OHTAIBHYIO MPOEKIMIO NpsAMOil AB, nepecekatouieiics ¢ npsmoit CD, nipu
YCIIOBUH, UTO YTOJI MEXAY HUMH IPSMOIL.
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3. Omnpenenuts paccTosiHuE OT TOYKU K 70 MIIOCKOCTH, 3a1aHHOM NapaljeIbHBIMU MPSMBIMH.
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4. TlocTpouTh JUHUIO NTEPECCUCHHS 3aJaHHBIX MIIOCKOCTEH.
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Bpewms noarorosku orseta — 60 MUHYT.
ITo pe3ynbraTam OTBETa Ha SK3aMEHE BBICTABIIAETCS:

— 36-40 06amioB, eCIUIIPABUIBHO BBIMOJHEHO MPAKTHYECKOE 3aJaHHe, M TpPU OTBETe Ha
BOMPOCHI HK3aMEHAIIMOHHOTO OWJIeTa M Ha JOMOJHUTENbHBIE BONPOCH OOyYaroImuics
MoKa3aJl, 4yTo BJIAJEeT MAaT€pPUaJIOM HM3y4EHHOH IUCLUIUIMHBL, CBOOOAHO NMPUMEHSET CBOU
3HaHUA JUIsl 0OBSACHEHUS PA3JIMYHBIX (PAKTOB WIIM PELICHUs 3a7ay;

— 26-35, ecnunpaBUIIbHO BBIITOJHEHO MPAKTHYECKOE 3a/1aHUE WM B HEM JIOMYIIEHO He Ooiee
OJHON OIIMOKH, KOTOpast ObUIa CaMOCTOSITETILHO UCIIPAaBICHA 00YYArOIIUMCS, U MIPH OTBETE
Ha BOIPOCHI K3aMEHAI[IOHHOIO OMJieTa M Ha JONOJHUTENbHbIE BOIPOCH O0y4aroIuics
JOTTyCKaeTHETPyObIe OMUOKH;

— 20-25 GanyoB, e€cliy B BBHIIOJHEHHOM NMPAKTHUYECKOM 33/1aHUHUIONYIIEHbI TpyOble OMMOKH,
KOTOPBIE 3aTEM UCIPABIEHBI 00YYaIOIUMCsS IPU YYACTUHU 3K3aMEHATOpa WM MPAKTUYECKOe
3aJJaHM€ HE BBIIIOJIHEHO B MOJHOM 00BeMe, HO 00y4aroIlMiCs CMOI' JOBECTH pEIlIEeHUE 10
KOHIIa IIPU YYaCTUHU SK3aMEHATOpa, U B OTBETaX Ha BOIPOCH! SK3aMEHAI[MOHHOIO Ouiera
JOTTYIIEHBI OIITHOKY;



— 0
63.JIJIOB, CCIIMMTPAKTUYICCKOC 3aJaHHUCHC BBIIIOJHCHO HJIM HC JaHbl OTBCTHI Ha BOIIPOCHI

HK3aMEHAIIMOHHOTO OniieTa ¥ He BBITIOJIHEHbI KpUTepuH Uit kareropuu 20-25 6amios.

OrneHka Mo JUCHUIUIMHE OTpenenseTcss B cOOTBETCTBUU ¢ [lomokeHreM o OauibHO-PEeHTHHTOBOM
cucreMe s ctyaeHtoB ¢unuana HUY «MOW» B 1. BOMKCKOM MO COBOKYIMTHOCTH PE3YIhTAaTOB
TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IK3aMEHALMOHHONCOCTABIISAIOMIEH.

B 3aBrCHMOCTH OT KoJIM4decTBa 0OaJIIoB 3a JUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosnuecTrBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («XoporIo) 76 — 89 GannoB
OlIeHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
OIleHKa 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6ammoB
2 cemecTp

IK3aMeH

DK3aMEHAIIMOHHBIN OWJIET BKIIFOYAET JIBA TEOPETUUECKUX BOIMPOCa.
[Tpumepsl TeopeTHYECKUX BOIIPOCOB OMIIETA:
1. Kaxwne BHUABI MIITOHOK OBIBAOT?
2. Uro Takoe paspes? Kak kiaccuuiupyror paspessi?
3. B kakux cinyyasx Ha U300paKeHUH MOYKHO COBMEIIATh YaCTh BHJIAa C YaCcThIO pa3pesa?
4. Kak ycinoBHO n300paxkaeTcsi pe3b0a Ha yepTexe?

Bpewms noarorosku orseta — 60 MUHYT.
ITo pe3ynbraTam OTBETa Ha SK3aMEHE BBICTABIIAETCS:

— 36-40 OamnmoB, ecnu TMpH OTBETE Ha BOMPOCH JK3aMEHAIIMOHHOTO Ouiera W Ha
JOTIOJTHUTEJbHBIE BOIPOCH! O0YYAIOLIUICS TMOKa3aj, YTO BJIAZEET MaTepUalIoM H3y4eHHOH
JTMCIUITIIMHBL, CBOOOIHO MPUMEHSET CBOM 3HAHHUS ISl OOBSICHEHHS Pa3IMYHBIX (PaKTOB WU
penIeHus 3a1ag;

— 26-35 OamnoB, ecnu IpH OTBETE Ha BOMPOCH JK3aMEHAIIMOHHOTO Ouiera W Ha
JOTIOJTHUTEIbHBIE BOIPOCH! 00YYaIOLIHICS JOMyCcKaeT HerpyOble OIMOKH;

— 20-25 6anmnoB, eciy B 0OTBETaX Ha BOMPOCH! 9K3aMEHALIMOHHOTO OMIIeTa TOMYIIEHBI OIIMOKH;

— 0 GamnoB, eciim MPaKTHYECKOE 33/1aHHE HE BBIIOJHEHO WMJIM HE JAaHBI OTBETHI Ha BOMPOCHI
AK3aMEHAIIMOHHOTO OMJIETa U HE BBITIOJIHEHBI KpUTEPHUH 1)1 KaTteropuu 20-25 6auios.

OrneHka Mo JUCHUIUIMHE OTpenenseTcss B cooTBETcTBUU ¢ [lomokeHreM o OauibHO-pEeHTHHTOBOM
cucreMe mis ctyaeHtoB ¢punuana HUY «MOW» B 1. BOKCKOM MO COBOKYIMTHOCTH PE3YIhTaTOB
TEKYIETr0 KOHTPOJIS YCIIEBAEMOCTH U AK3aMEHALIMOHHON COCTaBIISIOLIEN.

B 3aBHCHMOCTH OT KoJIM4decTBa 0OaJIIoB 3a JUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosnuecTBo 0a/110B
OIICHKA 5 («OTIMYHOY) 90 — 100 6amtoB
oreHka 4 («xoporiio) 76 — 89 GamnoB
OIIeHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
OIleHKa 2 («HEYIOBJIECTBOPUTEIHHO) 0 — 59 6ammoB
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