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1. IACIIOPT PABOYEM ITPOT'PAMMBI JUCHUTLJIAHBI
NH)KEHEPHAS 'PA®UKA

1.1. Ob6saacTs npuMeHeHus padoyeii NpPOrpaMMbl

Pabouast mporpaMma sIBISETCSI YaCThIO OCHOBHOM MPOQeCCHOHAIBHON 00pa3oBaTeIbHOM
nporpammbl CITIO mo crnenmansaocti/ npodeccun CIIO 15.02.14 OcHamieHue cpeacTBaMu
ABTOMATH3AIMH TEXHOJIOTHYESCKHUX MPOIIECCOB U MPOU3BOICTB (II0 OTPACIISM).

[Iporpamma pa3pabotaHa B COOTBETCTBHHM C @DeiepalibHBIM  TOCYIAapPCTBECHHBIM
00pa30BaTEIbLHBIM CTAaHAAPTOM CPEIHEr0 MPO(HEeCCHOHATLHOTO 00pa30BaHUS.

1.2. MecTo AucuMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Hucuunnuna «HxeHepHas rpaguka» OTHOCUTCS K 00IenpodeccnoHalIbHOMY LUKITY
po¢ecCHOHANTBHOM MOATOTOBKH.

B paMkax u3yueHus ITUCHUIUIMHBI Y oOydaromuxcs popmupyrorcst komnereHuuu (OK,
1K), Britouaroiue B ce0si CHOCOOHOCTB:

OK 01. Beibupare cmocoObl pemieHds 3aaad  Mpo(ecCHOHAIbHOW AesSTENbHOCTH,
MIPUMEHHUTENBHO K Pa3IMUYHBIM KOHTEKCTaM.

OK 02. Hcmonb30BaTh COBpEMEHHBIE CpEICTBAa IOWCKA, aHAINW3a W WHTEPHpPETAIUd
uHpopMauuy M HHMOPMAIIMOHHBIE TEXHOJIOTMM JUIS BBIMIOJHEHUS 3a7ad Mpo¢ecCHOHaIbHOU
NeSITeIbHOCTH.

OK 05. OcymecTBiATh YCTHYIO ¥ NMHChMEHHYI0 KOMMYHHUKAIIMIO HAa TOCYAapCTBEHHOM
s3pike  Poccuiickoit ®denepanun ¢ y4eTroM OCOOEHHOCTEM COLMAIBHOTO M KYJIBTYPHOIO
KOHTEKCTA.

OK 07 ConelicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpeipl, pecypcocOepexeHuro,
IPUMEHATh 3HaHMA OO0 U3MEHEHHMH KiIMMaTa, MPUHLUUIBI OEpexIMBOr0 IPOU3BOJCTBA,
3(pPEKTUBHO AEHCTBOBATH B UPE3BBIYAMHBIX CUTYaLIUsX.

IIK 1.3. IIpoBoauTh BHUPTyaJIbHOE€ TECTHPOBAHWE pa3paOOTaHHOW MOJEIH SJIEMEHTOB
CHCTEM aBTOMAaTHU3ALUU ISl OLIEHKH (DYHKIIMOHAILHOCTH KOMIIOHEHTOB.

IIK 3.2. Opranu3oBbIBaTh MaTepUajbHO-TEXHUUECKOE obecreueHrne paboT 1Mo MOHTaXY,
HaJIaJIKe U TEXHUYECKOMY OOCITyKUBAHHIO CUCTEM U CPEACTB aBTOMAaTH3aLUH.

I[IK 5.2.  OcymectBisaTh AUMArHOCTUKY MPUYMH BO3MOXKHBIX HEHUCIIPABHOCTEH W
OTKa30B CUCTEM JJIsl BBIOOPA METOA0B U CIIOCOOOB X YCTPaHEHHUS.

1.3. TpeOoBaHus K pe3yJibTATaM OCBOEHHSI JUCHUIIIHHBI:

B PaMKax ImporpaMmbl JUCIHHITIIMHBI O6y‘laIOH_[I/IMI/IC${ OCBanMBArOTCA:

Kon IIK, YMenus 3HaHudA

OK
OK 01 - YUTaTh TEXHUYECKYIO JIOKYMEHTALMIO B | - METOAbl M INPHEMbl BBIIOJIHEHUS
OK 02 o0beMe, HeOOXOIMMOM JUIS BBINOJIHEHHS | YepTerxei U CXeM 1o
OK 05 3aJIaHM; CIICIIUAIIFHOCTH;
OK 07 - YATaTh MAIIMHOCTPOUTEIbHBIE UepTEXKHY; | - cranaaptel ECK/;
I[IK1.3. |- BBINOJHATH KOMIUIEKCHBIE YEPTEXH | - OCHOBHBIE MpaBHJia MOCTPOCHUS U

[IK 3.2 | reoMeTpUyecKuX Tel W MPOEKIUHM TOYEK, | YTEHUs  depTexkedl U cxewm,
I1K 5.2 JeKaIIMX Ha UX MIOBEPXHOCTH, B pyYHOH U | TpeOoBaHUS K  pa3paboTke U
MAIIMHHOHU Tpaduke; 0QOPMIICHHIO KOHCTPYKTOPCKOM U
- BBIOJHATH  OCKU3bI, TEXHUYECKHE | TEXHOJIOTHYECKON TOKYMEHTAIUY;
PUCYHKHM M  YepTeXH JeTaned, uX | - IpaBuUiIa BHIIIOJIHEHUS YepTexel
9JIEMEHTOB, Y3JI0B B PyYHOM W MamIMHHON | netaneit B popmate 2D u 3D
rpaduxe;




- BBINOJIHATH TpadUuecKue HU300parkeHHs
TEXHOJIOTHYECKOTO  O0OpYAOBaHUS |
TEXHOJIOTMYECKUX CXeM  py4YHOH H
MAaIIMHHON TpaduKw;

- 0QOpPMIIATH MIPOEKTHO-
KOHCTPYKTOPCKYIO, TEXHOJIOTUYECKYIO U
JPYTyl0 TEXHUYECKYIO JOKYMEHTAILUIO0 B
COOTBETCTBUHU c JNEUCTBYIOIIEH
HOPMATHBHOM JOKYMEHTALIUEH;

- BBITNOJIHATH YEPTEXKHU JleTasell B hopmare
2D u 3D

1.4. KosiuuecTBO 4acOB HA OCBOEHHE MPOrpaMMbl TUCHUIIUHBI:
y4ueOHast Harpy3ka o0yJaromerocsi 55 4acoB, B TOM YHUCIIE:

AJ1s1 04HOM hopmMbI 00yUeHuUs:

ayIuTOpHas yueOHas Harpyska oOydarorierocst 51 4acos;
caMocCTosITeNIbHAs paboTa oOyuatomerocs 4 Jaca,

2. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI
NHXXEHEPHAS I'PAOUKA

2.1 O0beM TUCHUILTHHBI H BHIBI Y4e0HOH padoThI

JI1 04HOI GopMbI 00yUeHusI

rpaduyeckux paboT u ynpaxHeHui, paboTta ¢ yueOHOI JUTepaTypou.

Buna yueOHo# padoThI Oobvem
yacos
YuyeOHas Harpy3ka (Bcero) 55
AyauTopHasi yueOHasi HATPy3Ka 00y4Jaronierocsi (Bcero) 51
B TOM YHCJIC:
TEOPETHUECKOE 00yueHUE (JICKITUH) 17
MIPAKTUYECKHUE 3aHATHS 34
CamocTosiTesibHasi paboTa o0yuyawierocs (Bcero) 4
B TOM YHCJIC:
BHEAYJIUTOPHAS  CaMOCTOSTENbHAass paboTa B BHUAC  BBINOJHCHHS 4

[IpomexyrouHas arrectauus B popme ougpepenyuposantozo 3avema




2.2 TeMaTH4YecKHUii IUIAH U coAepKaHue AUCHUILINHBI «AHKeHepHasi rpaduKa»

HaumenoBanue | Copep:xxanue yueOHOro MmaTtepuaJia, 1ad0opaTopHbie H NIPaKTHYecKHe padoThl, CAMOCTOSITEIbHASA O0bem
pa3iesioB U TeM padora o0yyaruxcs, KypcoBasi padora (IpoekT) (ecu npeaycMoTpeHbl) 4acoB
1 2 3
3 cemecTp
Pasznea 1. 'eomeTpuyeckoe yepueHue 4/4/1
Tema 1.1 Conepxxanue yueOHOro Marepuaja
BBenenne 1 | BBenenue B JUCHUIIMHY. MecTO yueOHOM JUCIUIUIMHBI B MIPOIIECCE OCBOCHUS 2
Od¢opmienne npodeccroHaIbHOM MporpaMmsl 1o crenuanbHocTH. Cuctema cranaapTos. [loHsTHE O enHON
yepreKen cucteme KoHcTpykropekoit qokymenTanuu (ECKJl) @opmatsl, nX pa3mMepsl U paBuiia
ohopmitennst. UHCTpyMEHTBI U MaTepuaibl st uepueHus. MacmtaOsl. Jlunum deprexa
Tema 1.2 Copep:xaHue y4e0HOro marepuaJja
YeprexHbli 2 | Yepréxnbiii mpudT. PazmMep u KOHCTPYKIHS MTPOMUCHBIX U CTPOYHBIX OYKB PYCCKOTO anaBuTa, 1
wpudT u undp u 3HaKoB. Hanecenue ciioB 1 npeayioxkeHuit uepTEKHbIM mpudToM. CBEIEHUS O
BBINIOJIHEHH e CTaHJIAPTHBIX WIpUPTax, pazMepax U KOHCTPYKIHH OykB u 1iudp. [IpaBuia BeIMoaHEHHS HaIUCeH
HAANKMCeHd HA Ha yeptexkax OCHOBHAs HAIKCh, TpaBUJIa 3aIl0JTHCHUsI Tpad OCHOBHOM HAJIITUCH.
yeprekax IIpakTHYyeckue 3aHATHSA 1
2 | 3anonHenue ocHOBHOI HaMCH Ha hopmaTe. 1
Tema 1.3 Conep:xaHue y4e0OHOro MmaTepuaja
I'eomeTpuueckue —
HoCTpOeHHS 1 3 | Pasmepsl pabouue u CIPABO'HEIE. JluneitHble pa3Mepsl, yriioBbie pa3Mepsl. TpedoBaHue K 1
npuéMbI BBIIOJIHEHUIO PASMEPHBIX JIMHUH, HAHECCHHIO PASMEPHBIX UCEIL. Hanecenue pazmepoB YT 1
AR — okpyxHocTel. [IpuMeHeHne ycaoBHbBIX 3HAKOB. HpI/IeMLE BBIYEPUMBAHUS KOHTYPOB JETaJIEH C
KOHTYPOB HPUMEHEHNEM PA3IUIHbIX [EOMETPHYECKHX IOCTPOCHHUH. Conp;mceiHHs{, IIPUMEHSIEMBIE B
TeXHIYeCKHX TEXHUYECKUX KOHTYpax jaeraneil. ConpspkeHus: AByX NPsIMbIX JyrOi OKPYKHOCTH 3a/IaHHOTO
neTaeii. paaunyca. ConpspkeHus Iyry ¢ Ayroil v Iyru ¢ IpsMoil.
OCHOBHbBIE IIpakTH4yeckne 3aHATHS 3
npaBmJia 4 | BeruepurBaHHe KOHTYPOB JeTaleii ¢ JEJICHUEM OKPY)KHOCTH Ha PaBHbBIC YaCTH U MMOCTPOCHHUEM 3
HaHeceHue COIIPSDKEHUM.
pa3mepoB CamocrosiTesibHasi padoTa 00y4alOIMXCst 1

HpOCTaHOBKa Pa3sMEPoOB Ha IMJIOCKOM KOHTYPC




Pa3nea 2. IlpoekninoHHoe YyepueHne

6/16/1

Tema 2.1
IIpoeunpoBanue
TOYKH, OTPe3Ka,

IUIOCKOCTH

Conepxxanue yueOHOro Marepuaja

5

IIpoenupoBanue TOYKH, OTPe3Ka NPAMOI U MJIOCKOCTH HA JIBE€ U TPU IJIOCKOCTH MPOEKIIUA.
O0603HaueHne TWIOCKOCTEH MPOEKIINNA, OCEH MPOEKINA U MPOEKIIUK TOUKHU. PacnosioxxeHue
IPOEKLMH TOUKU HAa KOMIUIEKCHBIX YepTexax, KoopaAuHaThl Touku. [IpoennpoBanue oTpeska
IIPSIMOM Ha JIBE M HAa TPU IUIOCKOCTH MPOEKUNU. Pacionoxenne oTpeska npsMOl OTHOCUTEIIBHO
mIockocTel npoekuii. OTHOCUTENBHOE MOJI0KEHNE TOUKU U IpsiMoii M300pakeHne miockocTH Ha
KoMIuiekcHOM ueptexe. [Imockoctu yposus. [Ipoenupytroiue miockocTty. [Ipoekunn Touek u
MPSIMBIX, PACIIOJIOKEHHBIX Ha INIOCKOCTH. B3anMHOE pacnosio;keHHe MI0CKOCTEN.

HpaKTuquKue 3aHATUSA

5 ‘ [TocTpoeHre KOMIUIEKCHBIX YepTEXKEN MPOEKIIUU OTPE3Ka NPSIMOM M INTIOCKOCTH

Tema 2.2
AKcoHOMeTpHYe
CKHe NMPOEeKIUH

Copep:xxaHue y4e0HOro marepuaja

6

AkcoHoMeTpHYecKue nmpoekuuu. OOmMe MOHATHS 00 aKCOHOMETPHUYECKHUX MpPOeKUUsX. Buibl
AKCOHOMETPHYECKUX TMPOCKIUH: TMPSIMOYTrOJbHbIE (M30METpUYecKas W JUMETpUYecKas) |
¢bpoHTampHAs M30MeTpHU. M300pakeHWe B aKCOHOMETPUYECKHX MPOEKIHUSIX IUIOCKHX (UTYp |
00BEMHBIX Ten. M300paxkeHHe OKpPYKHOCTEH, pPacHoJIOKEHHBIX B IUIOCKOCTSX, MapaylieIbHBIX
IJIOCKOCTSIM TIPOEKITUH (B M30METPUIECKOH, TUMETPUUECKON MM (PPOHTATLHOM MPOEKIIHIX).

IIpakTnyeckune 3aHATHS

6

N3obpaxenne miockux ¢Guryp U OOBEMHBIX TEN B PA3IUYHBIX BHUJAAX AKCOHOMETPUUYECKHUX
MPOEKIUH

Tema 2.3
IIpoenupoBanue
reoMeTpuyecKkux

TeJ

Copep:xaHue y4e0HOIr0 MaTepuaja

7

IIpoenupoBanue reomeTpuueckux tei. [IpoennpoBanre reoMeTprUUECKUX TeJ (IPU3MBI,
NUPAMU/JIBL, HUIMH]PA, KOHYCA, Il1apa U TOPa) Ha TPU IJIOCKOCTU MPOEKIUI C MOAPOOHBIM
aHAJIM30M MPOEKIIUN HIEMEHTOB TeOMETPUYECKUX Tel (BEpILIUH, pedep, rpaHeil, oceil u
obpa3zyromux). [locTpoeHue npoekuuii Touek, MpUHaAIICKAIIUX ITOBEPXHOCTSIM Tr€OMETPUUYECKUX
ten. M300pakeHne reoMeTpuuecKUX Tell B aKCOHOMETPHUUECKUX MPSIMOYTOJIbHBIX TPOSKIIHSIX.

IlpakTH4ecKkue 3aHATHSA

w

8

KommniekcHele YCPTECIKU U aAKCOHOMETPHUICCKUC MTPOCKIUA T'COMCTPUICCKUX TECJI C HAXOXKICHHUEM
IMPOCKIHU TOYCK, MPUHAJICIKAIUX ITOBEPXHOCTHU TECJIA

Tema 2.4

Conepxxanue y4eOHOro Marepuasa




Ceuenue 9 | CeueHne reoMeTpUYecKHX TeJd IUIOCKOCTAMHU. [lonsitue o ceuenun. CedeHue Tel 1
reoMeTpruYecKux MPOCHUPYIONIUMHU  TUIOCKOCTSIMHU. [loCTpoeHHEe HaTypalnbHOW BETUYHMHBI (UTYPHI CEUCHUSI.
TeJl [TocTpoeHme pa3BepTOK TOBEPXHOCTEH YCEUEHHBIX TEN: MPU3MBI, HuwIMHApa. H3o00paxkeHue
IJIOCKOCTSIMU YCEUEHHBIX TEOMETPUICCKUX TEJI B AKCOHOMETPUICCKHUX TTPOESKITHIX
IIpakTnyeckne 3aHATHS 3
10 | KoMIieKCHBIE 4epTexH YCedeHHOro MHOTOIPAHHIKA, PAa3BePTKA OBEPXHOCTH TeJIa 3
Tema 2.5 Conepxxanue yueOHOro Marepuaja
B3aumuoe 11 | B3aumHoOe nepeceyeHne NOBePXHOCTEl Te. JIMHUN TIepecedeHHs] TeOMETPUICCKIX TelT; 1
nepecevyeHune CIIOCOOBI HAXOKICHUS TOUYCK JIMHUU TIEPECCUCHHUS
nosepxHocreil | IlpakTuyecKkue 3aHITHS 1
TeJ 12 | ITocTpoeHNe KOMITIEKCHBIX YePTEeKEH U aKCOHOMETPUICCKUX MTPOCKIIHH MTePECeKAFOIITHXCS 1
MHOTOTPAaHHUKOB ¥ JIBYX TEJI BPAIICHUS
Tema 2.6 Copep:xaHue y4eOHOro marepuaja
IIpsmoyroJibabie | [IpakTHYecKHe 3aHATHSA 4
NMPOoeKINHU 13 | IlpsiMoyroJibHbIe MPOeKIUN Mojesieil. Beioop monoxenus Mozaenu Ui 0oJjiee HArJBSIIHOTO €e 2
MojeJei n3o0paxkeHusi. [locTpoeHne KOMIUIEKCHBIX YepTeXKed MOJENIM IO HAaTypHBIM 0O0pasiam, IIo
AKCOHOMETPUYECKOMY H300pa)KEHUIO0 MOJienu. BpluepurBaHMe aKCOHOMETPHUYECKHUX MPOEKIUN
MOJIEIH.
14 | IlocTpoeHue TpeThel MPOEKIIHN MO/IEH MO ABYM JAHHBIM. 2
CamocrosiTesqibHasi padoTa 00y4aroIMXxcs
BoryepurBanue akCOHOMETPUYECKUX MPOEKIINI MOJEIH.
Tema 2.7 Copep:xaHue y4e0HOro MmaTepuasa
Buabl ceuennst 1 | Buabl Ha yeprexax. Ha3HaueHue MamMHOCTPOUTENHHOTO YepTeka. BiusHUEe craHIapTOB Ha 1
pa3pe3bl. Ka4yecTBO MAIIMHOCTPOUTENBHON MPOAYKUMHU. 3aBHCHUMOCTh KadecTBa M3JETHs OT KauyecTBa
yepTexka. Pa3sHOBHIHOCTH COBPEMEHHBIX dYepTekeld. Buapl wu3nenuii M KOHCTPYKTOPCKUX
JOKYMEHTOB. Buzpl: Ha3zHadeHHe, pACIOJIOKEHHEe W O003HAYEHHE OCHOBHBIX, MECTHBIX U
JOTIOTHUTENbHBIX BHUJOB HasHauenue ceuenuil. Krnaccuduxamus. OOo3HAuUeHUS UM HAIIKCH.
I'padmyeckoe 0603HaUECHUE MATEPHAIIOB B CEUCHUSIX
IIpakTH4yeckne 3aHATHS 3
2 | IIpocTsie pa3pe3bl. Pazpesbl: ropu30HTaIbHbIN, BEpTUKANBHBIHN ((pOHTAIBHBIE U TPOPHUIBHBIE) U 2
HaKJIOHHBIN. Ha3zHauenue, pacnonoxxenue u o603HaueHrue. Pa3imuyHble ciiyyau pa3pe3oB.
MecTtable pa3pessl. Pazpessl B1osb pedpa sxectkoct. CoeJMHEHNE YacTH BUJIA C YaCThIO pa3pesa.
1 | BrimonHeHue YepTexkeil nqeraneil ¢ npuMeHeHHEM CIIOKHBIX pa3pe3oB. 1




Pa3nes 3. Texunueckasi rpadpyka B MAIINHOCTPOCHUH

6/14/2

Tema 3.1
CoopouHbIii
yepTéx. Pe3nda
U pe3b0oBbIe
u3aeaus

Conepxxanue yueOHOro Marepuaja

1

OcHoBHbIE cBeleHUs1 0 pe3bde. Kitaccupukanus pe3nd. OcHOBHBIC MapamMeTpsl pe3nobl. Oomue
CBEJICHUS M XapaKTEPUCTUKH CTAHIAPTHBIX Pe3b0 00IIero Ha3HAYeHUs. Y CIIOBHOE M300paKeHne
pe3p0b1. O003HaYeHHE pe3bObl. M300pakeHne KpeneKHbIX AeTaeil ¢ pe3p0oii 1Mo yCIOBHBIM
COOTHOILIEHUSIM B 3aBUCUMOCTH OT HapY)KHOTO TMaMeTpa pe3nObl. M300pakeHne coenmHeHni pu
MOMOTIIH O0NTOB, MUK, BUHTOB, yrpoinenue mo ['OCT 2.315-68. YcnoBHbIe 0003HaYEHUS U
M300pakKeHUs CTAaHJAPTHBIX PEe3bOOBHIX KPETEKHBIX eTaneil. ConeprkaHue COOPOUHBIX YEPTEKEH;
M300pakeHUs Ha COOPOUYHBIX YePTEKAX; HOMEepa MO3UIUH 1 UX HAHeCEHUE Ha COOPOUHBIX
yeprexxax. Hanecenue pazmepoB Ha cOopouHbIxX yepTexkax. Crnenudukanus, popma, mpaBuia
3aIOJHCHHUSI, CBS3b C HOMEPAMU TIO3MIINI Ha YePTEKAX.

IIpakTHYecKue 3aHATHS

1 ’ BrimonHenue yeprexa coeTMHCHUSI O0ITOM, IIMTUIBKOMN, TaKOM.

Tema 3.2
IcKku3bl aeTajei
U padoyue
YyepTeKu

Copep:xaHue y4e0OHOro MmaTepuaJja

1

Jcku3bl M pabouue ueprexu. Hasnauenume osckuza u pabGouero ueptexa. [lopsamox u
MOCJIEIOBATENIbHOCTD BBINIOJMHEHHsI 3CKu3a Jeraneid. Paboume ueprexum wu3genuid, MX BUIBIL,
Ha3HaueHue, TpeboBaHUs K HUM. O3HAKOMJIEHHE C TEXHHYECKUMHU TpeOOBaHMSIMH K pabouum
yeprexam. [lonstue o monmyckax u nocanakax. ['paduyeckoe 0603HaueHHe Ha yepTexKax JIOMYCKOB
(hopMBI 1 pacIoNIOKEHUS TOBEPXHOCTEN U IIEPOXOBATOCTEH MoBepxHOCTeH. [Topsaok cocTaBneHus
yepTeka JIeTalld Mo JaHHBIM ee 3cku3a. Beibop Macmitaba, popmara 1 KOMHIOHOBKH YepTexka.

IlpakTnyeckune 3aHATHS

w

1 I Bremoanenue sckuza JeTalii C p63b60ﬁ C IPUMCHCHUEM CCUCHU

Tema 3.3
Pa3znemHble U
Hepa3beMHbIe

coeTMHEHUs

Copep:xaHue y4e0HOI0 MaTepuaja

1

Pa3zbneMHbBIe 1 HEePa3bE€MHbIC COCAUMHCHUSA. PGSB6OBLIG, IIIIOHOYHBIC, BY6‘18.TBIC, H_ITI/I(l)TOBBIe
COCIMHCHUA I[eTaJ'Ieﬁ, HUX Ha3HAYCHHUC, YCJIOBHOCTU BBIIIOJIHCHU. TpY6HLIe COCIUHCHMUA.
[IImoHOYHBIC M NUIKIIEBEIE COeAUHEHHUS. Buabl HCPA3bCMHBIX COCJIMHEHU M I[eTaneﬁ, YCJIOBHBIC
I/1306pa)l(eHI/I$[ 1 0003HAYEHHS [IIBOB CBAPHLBIX COGﬂHHeHHﬁ, COCANHCHUM 3aKJICIIKaAMU, HaﬁKOfI,
CKJICMBaHHEM. Y CIIOBHOE I/1306pa)KeHI/Ie IIBOB CBAPHBIX COCIUHEHHUM. CprKTypa YCJIOBHOTO
0003HaYCHHS IIIBOB CBAapHbIX coeauHeHni. BecnoMoraTenbHble 3HAKU )1 0003HaUYCHUS CBAapHbIX
IIIBOB. prOH_IeHHOC 0003HaueHHE CBApPHBIX MIBOB.

IIpakTHYecKHe 3aHATHA

w

1 ‘ Brinmoanenue YCPTECKa CBAPHOTO COCIMHCHH .

Tema 3.4

Conepxanue y4eOHOro Marepuasa




3yo0uaTbie 1 | 3y0uarpie mnepemaun. OcHOBHbIE BHUABI Tepenad. TeXHOJIOTHS H3rOTOBJICHUS, OCHOBHBIC 1
nepeaauun napameTpel. KOHCTPYKTUBHBI Pa3sHOBHUIHOCTH 3YyOUaThIX KOJEC. YCIOBHBIE H300paKeHUs
3yOUaThIX KOJEC M YEPBIKOB HA pabO4YMX 4yepTexkax. YCIOBHBIE U300pKCHHS IIMHAPUICCKOM,
KOHMYECKOU 1 uepBsiunoi nepeaaun no 'OCTy. U3o0paxenne pa3InyHbIX ClIOCOO0B COCTUHEHUS
3y04aThIX KOJIEC C BAJIOM
IpakTHyeckne 3aHATHS 2
1 ‘ DcKu3bl eTanel 3y0uaThIX nepeaay 2
CamocTosiTesibHAast padoTa 00y4aroIuXxcst 2
PaboTa ¢ TeopeTnyeckuM mMatepuaaom (MpopadoTKa KOHCIIEKTOB, TEKCTa YIEOHOM JTUTEPATYPHI):
JluTeitHpIe ¥ MTAMIIOBOYHBIE YKJIOHBI M CKPYTJICHUS. [[eHTpOBBIE OTBEPCTHS, TAJITEIH, TPOTOYKH
VYcnoBHbIe H300pakeHUs 1 0003HAUCHUS COSTMHEHUH 3aKJIeTTKaMy, TAaKOW, CKJIEHBAHHEM
YcnoBHbIE H300paXeHUs PEEUHOM U TIEMHOM Mmepead, XparmoBOoro MeXxaHu3mMa
Tema 3.5 Copep:xaHue y4eOHOro marepuaja
CucreMbl 1 | 1. OcnoBnas nenb coznanus CAIIP. 3agaun CAIIP Ha cTagusx mpoeKTUPOBAHUS U TOATOTOBKH 1
aBTOMAaTHU3H- npou3BojictBa. CAD - KOMITbIOTEpHAS TIOMOIIIH B JM3aifHe (TIporpaMMa YepUeHus);
POBAaHHOIO aBTOMAaTHU3AIMH IBYMEPHOTO H/WIIM TPEXMEPHOTO T€OMETPUUYECKOTO MPOESKTUPOBAHUS, CO3TAHUS
NPOEKTHPOBA- KOHCTPYKTOPCKOM W/WiH TexHoJIoTrn4eckoi fokymentanuu. CAM - KoMIIbIOTepHast IIOMOTIH B
nus (CAIIP) MIPOM3BO/ICTBE; CPEACTBA TEXHOJIOTUUECKON TTOJATOTOBKY MTPOU3BOCTBA U3 ICITHH,
obecreunBaroIye aBTOMaTU3AIMIO TPOrPaMMHUPOBAHUS U yIipaBJeHus o0opynoBanus ¢ UITY
IlpakTHYeckne 3aHATHS 4
1 | 1. BemonneHue yeprexeit aeraneii u y3noB ¢ npumenenueM CAD (B COOTBETCTBUU C 4
TpeboBaHUsAMHU KoMIieTeHIIMH WSR
JAuddepeHniupoBaHHbIN 3a4eT 1
Bcero 55

OcBoeHue JUCHUIIIIMHBI MOXKCT OBITh p€ajln30BaHO € IIPUMCHCHHUCM JJICKTPOHHOI'O 06y‘leHI/I$I, JUCTAHIITMOHHBIX O6p330BaTCJ'IbHBIX
TEXHOJIOTUH B COOTBETCTBUU C JJOKAIbLHBIMU HOPMATHUBHBIMH dKTaMH YHUBCPCUTCTA.
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3. YCJIOBUS PEAJIM3AIIAU PABOYEM ITPOI'PAMMBI JTUCIIUILINHBI
«MHKEHEPHASI TPA®UKA»

3.1. TpeboBaHNsA K MUHUMAJILHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ecTied4eHHI0

Peanuzanus aucuumiuHbl TpedyeT Hamuuus yd4eOHOTo KaOMHeTa HH)XEHEPHOH rpaduKy.

OcHamnienne y4eOHOro KaOHMHETa: IMOCAJOYHBIE MECTa IO KOJMYECTBY OOy4aromuxcs,
paboyee MeCTO IpernojaBarelis, A0cka ydeOHas, KOMIIBIOTEP, MOJEIN TeOMETPHUUECKUX (QUTyp,
Mojiens «CeueHne IUIOCKOCTBIO», MOJAENTH C BBIPE30M, METAUIMYECKHE MOJENHN, MOJEIH
IUTACTMACCOBBIC, MOJCIH JICPEBSHHbBIE, IIAKAThl, y4eOHO-METOINYeCKast JOKyMEHTAIIHS.

3.2. UudopmanuonHoe odecneyeHue 00yueHus
Jns peanu3anuy TporpaMMbl  OMOIHOTEYHBIH (OHJ 00pa3oBaTEIbHON OpraHU3aluN
MMeEeT TeYaTHbIe U/ WK AJIEKTPOHHbBIE 00pa30BaTelbHbIe U HHPOPMAIIMOHHBIE PECYPCHI:

e Illreiinbax, O. JI. UmxenepHas rpaduka : yueoHoe nocodue mis CIIO / O. JI. Ireitn6ax.
— Caparos : [Ipodo6pazosanne, 2021. — 100 c. — ISBN 978-5-4488-1174-6. — Tekcr :
ANEKTPOHHBIA // DNEeKTpOHHBIM pecypc uudpoBoil obpazoBarensHOl cpenpl  CIIO
PROFoo6pa3zoanue : [caiit]. — URL: https://profspo.ru/books/106614

e UekmapeB, A. A. MnxenepHas rpadpuka. MalmmHOCTpOUTENbHOE YepueHUe : y4eOHUK /
A.A. YekmapeB. — Mocksa : UTHOPA-M, 2023. — 396 ¢. — (Cpennee npodeccrnonampHoe
obOpazomanme). - ISBN 978-5-16-016231-7. - Tekcr : omekrponsbrii. - URL:
https://znanium.com/catalog/product/1893920

e UmxeHepHas rpaduka: BUIbI, pa3pe3bl, ceueHus : ydeOHoe mnocobue s CIIO /
coctraBurenu H. JI. 3onorapesa, JI. B. Menuenko. — Caparos : IIpogoOpasoBanue, 2021.
— 112 c. — ISBN 978-5-4488-1108-1. — TekcT : 31MeKTPOHHBIN // DAESKTPOHHBIA PECypC
nudposoit obpazoBarenvHol cpenbl CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/104696

e Konecunuenko, H. M. mkenepHast u komnbioTepHas rpaduka : yaeonoe mocooue / H. M.
Konecunuenko, H. H. YUepnsiera. — 2-e u3a. — Mocksa, Bonoraa : Undpa-Unxenepus,
2021. — 236 c. — ISBN 978-5-9729-0670-3. — Tekcr : anexkrponssii // OBC
PROFo6pazoanue : [caiir]. — URL.: https://profspo.ru/books/115228

e (Cepra, I B. Umwkenepnas rpadpuka : yueonuk / [.B. Cepra, M.U. Tabauyk, H.H.
KysnemnoBa. — Mocksa : UHOPA-M, 2023. — 383 c. — (Cpennee npodeccrnoHnaabrHoe
obpazoBanmue). - ISBN 978-5-16-015545-6. - Tekcr : onekrponHsid. - URL:
https://znanium.com/catalog/product/1915512

Nuxenepnas rpaduka : yueOnuk / I'.B. bymanmxke, B.A. I'onuapoa, U.A. I'ymun, T.C.

MouinokoBa. — MockBa : MHOPA-M, 2023. — 381 c. — (Cpennee npodeccuoHambHOe
oOpazoBanme). - ISBN 978-5-16-014817-5. - Tekcr : onexkrponHsrd. - URL:
https://znanium.com/catalog/product/1896569

CoBpemeHHbIE TMpodeccHoHaIbHbIe 0a3bl JaHHBIX M WH(QOPMAIIMOHHBIE CIIPABOYHBIC
CHCTEMBI.

- CIIC Koncynprantllmtoc;

- CereBas anekTpoHHas 6ubnuoreka «9bC «Jlanby;

- OBC IOPAUT. OO0 «dnekTporHOe H3gatenscTso FOPAUT

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI
«MHKEHEPHAS I'PADUKA»

4.1. KOHTpOJIb N OLICHKA pe3yJbTaTOB OCBOCHUSA TUCHMIIIMHbI OCYIIECTBIIACTCSA
npenoaaBaTejieM B IMPOUCCCC MMPOBCACHUA TCKYIICTO KOHTPOJIA: NPAKTUICCKHUX 3aHSITI/II71,
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TECTUPOBAHUS, BHEAYUTOPHON CaMOCTOSITEIbHOM PabOThI, a TAK)KE BHITIOTHEHHS
00y4aromuMHUCs UHIUBHIYyAIbHBIX 33JaHUH U IIPOMEXYTOYHOM aTTECTAIIUH.
HToroBoit popmMoii mpoMexyToOuHOH aTTecTauu spisercs JudQepeHInpoBaHHbINA 3a4eT

PesyabTaTsl 00yyeHus

Kpurepun onenkn

MeToabl OLIEHKH

YMmenus:

- YUTATh TEXHUYECKYIO
JIOKYMEHTAITUIO B o0beMe,
HEO0OXOJIMMOM [UIsl BBITIOJTHEHUS
3a/laHus;

- YUTaThb MAIIMHOCTPOUTEIbHBIE
YepTexKHU;

- BBINOJHATH  KOMILJIEKCHBIE
YepTeKH IeOMETPUUYECKUX Tell U
MPOEKIIMA TOYEK, JIeKAIIUX Ha
X TIOBEPXHOCTH, B PY4YHOU H
MalIMHHOM rpaduke;

- BBITIOJIHATh ACKU3BI,
TEXHUYECKHE PUCYHKH u
YEPTEXKU JieTaneu, X

AJIEMEHTOB, Y3JIOB B PYyYHOU H
MaIllMHHOM Tpaduke;

- BBINOJHATH  rpaduvecKue
M300paxKeHs] TEXHOJIOTUYECKOTO
000pyI0BaHUS u
TEXHOJIOTUYECKHX CXEM PYYHOU
Y MalIMHHOM rpaduKu;

- 0hOpMIIATH MIPOEKTHO-
KOHCTPYKTOPCKYIO,
TEXHOJIOTHYECKYI0O M  JIPYT'YIO
TEXHUYECKYIO0 TOKYMEHTAIUIO B
COOTBETCTBUU C JCHCTBYIOIICH
HOPMAaTUBHOU TOKyMEHTaIueH;

- BBITIOJIHATH YEPTEXKH JeTameil B
dopmate 2D u 3D

3HaHuA:

- MCTObI n IIPpUCMBbI
BBIITOJIHCHHU A qepTex(eﬁ Hn CXEM
10 CIICHHNAJIBHOCTH,

- cranaaptel ECK/;

- OCHOBHBIE IpaBuiIa
MOCTPOEHHSI M YTCHHUS YepTerxei
U cxeM, TpeOoBaHHMA K
pa3pabotke U O(OpMIECHHUIO
KOHCTPYKTOPCKOM u
TEXHOJIOTHYECKO
JOKYMEHTAIIH;

- IpaBuiIa BBITIOJIHEHUS

yepTexke nertanedl B Qopmarte

Ouenka «5»
«OTJIMYHOY BBICTABIISICTCS
oOyyJaromiemycs, ecim
ydaluucs:

MMOJHOCTBIO  OCBOMII
yueOHBbIN MaTepua;

yMEeT U3JI0XKUTh €ro
CBOMMHU CJIIOBAMH;

CaMOCTOSITEIILHO
MTOATBEPKTaeT OTBET
KOHKPETHBIMH TTPHUMEPAMHU;

MIPaBUIIBHO "
00CTOSTEILHO OTBEYaeT Ha
JIOTIOTHUTEIbHBIC  BOTPOCHI

MIPETIOoIaBaTesl.
Ouenka
«4» «xopouioy BBICTABIETCS
oOyyJaroremycs, ecim
yYaluics:
B OCHOBHOM YCBOWII
y4eOHBIN Marepua,

JOIIYCKA€T HCE3HAYUTCIIBHBIC
OIINOKU IIpu €ro U3JI0KCHUU
CBOMMM CJIOBaAMMU,
IMOATBCPKIAAECT OTBET
KOHKPCTHBIMHU ITPUMEPAMU;
IIpaBHUJIbHO OTBCYACT

Ha JIOTIOJTHUTEIIbHBIC
BOIIPOCHI ITPETIOIaBATEIs.

Onenka
«3» «Y00871emBOPUMENLHO»
BBICTABIISICTCS
oOydaromemycs, eciu
y4daluucs:

HE YCBOMII
CYIIECTBEHHYIO 9acTh
y4eOHOTO MaTepuana;

JIOITyCKaeT

3HAYUTEJIbHbIE OLIMOKU TNpHU
€r0  U3JO0XEHUU  CBOUMU
CIIOBaMH;

3aTpyaHAETCS
NOATBEPANUTD OTBET
KOHKPETHBIMU PUMEPAMH;

IIpakTrnueckue 3aHATUA.
TectupoBanue.
BreaynuropHas
camocrosiTenbHass ~ paboTa,
3a4er.

DKCHepTHOE  HAOJIIO/ICHHE
Ha MPAKTHUYECKHUX 3aHATHUSAX,

OLICHKA BBITIOJIHEHUS
MPAaKTUYECKUX 3aHATUH U
TECTOB. @poHTAIBHBIN

YCTHBIN OIIPOC, 3a4eT.
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2D u 3D ci1abo oOTBedaer Ha
JOIIOJIHUTCIIbHBIC BOHpOCbI.

Ouenka
«2» «HEY0081emBOPUMENLHO»
BBICTABJISICTCS
oOyyJaromiemycs, eciu
ydaluucs:

[OYTH HE  YCBOMII
yueOHbII MaTepua;

HE MOXET W3JI0XKUTh
€ro CBOMMH CJIOBAMU;

HE MOJKET
HOJATBEPAUTD OTBET
KOHKpPETHBIMU IIPUMEpPaMHU;

HE  OTBEYaeT  Ha

OOJIBIITYIO 4acTh
JIOTIOTHATEIHHBIX ~ BOIPOCOB
MIPETIO1aBaTEIS.

4.2. CTpyKTypa M NpUMEpPHOE COAePKaHNe OLEHOYHBIX MATEPHAJIOB /ISl IIPOMEKYTOUYHOM
arrecrauuu no aucuuivinie « Mnxenepuas rpaguxa»

[Ipomexyrounas artectauus no aucuuruinHe «mxenepHas rpaduka» npoBoautcs B dopme
mudhepeHIIUPOBAHHOTO 3aYeTa.

Bonpocsl k 1udpepeHINPOBAHHOMY 3a4ETY

1. Yro onpenensier hopmar aucra?

2. Kakue popmatsl muctoB mis uepTexeit ycranasnusaetr ['OCT 2.301-68?

3. B kakoM wMecte uepTeka pacroyiaraloT OCHOBHYK Haanuch? Kakue paHHbIE
MOMEIAaloT B rpadax ocHOBHOW Haanucu?

4. Kakas nMHMS Ha YepTexax sBisieTcss OCHOBHOM? OT 4ero 3aBUCUT €€ TOJIHuHA?

5. Kakue ycraHoBNIeHBI TUIIBI JTMHUM YepTeka B 3aBUCUMOCTH OT UX Ha3HA4YeHUA?

6. Kakoli nuHMEN POBOIATCS OCH OKPY)KHOCTEH muaMmeTpom meHee 12 Mm?

7. Yto onpenensier pazmep mpudra?

8. Kakue pasmeps! ueprexHoro mpudra yctanosnensl ['OCT 2.304 — 817

9. Yrto Ha3pIBalOT MacuITaboM uepTexka’?

10. JomyckaeTcst u mpUMEHEHUE Ha YyepTexax MPOU3BOILHOrO MaciiTtaba?

11. Otpakaercs 1 MacmITad Ha pa3MepHBIX YUCIAX yepTexa’?

12. Ha kakoM paccTOSHUM OT APYrUX JUHHUMA MPOBOJAT pasMepHbIe TMHUN?

13. Ha cKoJIbKO MHUIJUTMMETPOB JOJDKHA BBIXOJWTH BBIHOCHAS JIMHUSA 32 KOHIIBI CTPETIOK
pa3MepHBIX TUHUN?

14. Kak pa3nenuTh OTpe30K MPsSMO Ha JTF000€ YHCIIO0 PaBHBIX YacTeil?

15. Kak pa3zenuts OKpyX HOCTb Ha 3, 6, 12, 5 1 7 paBHBIX YacTel ¢ MOMOIIbIO IUPKYIIS?

16. UYro Ha3bIBAIOT COMPSHKEHHEM JHHUH, IEHTPOM CONPSDKEHUS UM TOYKaMU
CONPSDKEHUS?

17. Yrto wHa3bBaeTcss NpPOEKIMEH TOYKH, IJIOCKOCTHIO TMPOCKIUH, MPOSHUpPYIOIIeH
psIMO?

18. Kak mocTpouTs IpOEeKIHI0 TOUKH, TPUHAICKAIIEH TIII0CKOCTH?

19. Ha kakue mpocThie TeOMETPHUYECKHE Tella MOXKHO PACWICHUTH JIIOOYI0 TEXHUYECKYIO
IeTann?
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20 YkaxuTe TOPSIOK TOCTPOSHUS MPOSKIMH TOYKH, MPUHAIISKANEH MMOBEPXHOCTH
reOMETPUYECKOTO Tea.

21. Yto Ha3bIBaeTCs pa3BEPTKON MOBEPXHOCTH Mr€OMETPUIECKOTO Tema?

22. Kak cTposiT pa3BepTKH MPSIMOTO KPYIJIOTO UIMHIPA, TPU3MBI?

23. Yrto Ha3pBalOT akcoHoMmerpHei? KakoBbl JOCTOMHCTBA aKCOHOMETPUU TIO
CPaBHCHHIO C OPTOTOHAIBHBIMU ITPOCKITUSIMU?

24. Kakne aKCOHOMETPHYECKHE MPOCKIIMHM HA3bIBAIOTCS W30METPUUSCKUMU U KaKue
TUMETPUIECKUMU?

25. B KakoM TOpSAAKE BBIMOJHSAETCS UYEPTEX  MOJENU, H300paKEeHHOH B
AKCOHOMETPHUYECKON pOoeKLnu?

26. Kak mocTpouTh TPETHIO MPOESKIIUIO MOJIEINH, €CIIU 33JIali JIBE €€ MPOESKIUH?

27 B 4em 3akirodaercs crnocod BCIIOMOTaTENbHBIX CEKYIIUX MJIOCKOCTEMN ?

28. Urto HazpiBaetcs paspe3om? s uero oH BBITIOTHSIETCS?

29. B yem oTiimume pa3pe3a OT CeUCHUs?

30. Kakast pazHuIia Mex Iy MpOCTBIM U CIIOKHBIM pazpe3om?

31. B xakoM cirydae rpaHUICH MEXTy BUIOM H Pa3pe3oM CIY)KUT OCeBask JIMHUS?

32. Kak oTMedaeTcst Ha YepTexke MOJI0KESHHIE CeKYIIeH MII0CKOCTH?

33. Uem orauYaeTcs TEXHUYCCKHH PHCYHOK OT XYIOKECTBEHHOTO pHCYHKa |
n300paxKeHusl B akCOHOMETpUn?

34. Uto Ha3pIBaeTCS BUJIOM, pa3pe3oM U CeUCHHEM?

35. Ilepeuncnure, Kakue BHUABI IpeaIMeTa MOTYT OBITh Ha dYepTeXke W KaK OHH
pacroararoTcsi OTHOCUTEIBHO JpYT apyra?

36 Kak Ha3bpIBarOTCS pa3pes3bl, IMOJIYYCHHBIE C TIOMOINBIO OJHOW WM HECKOJIBKUX
CEKYIIUX MIOCKOCTEN?

37. Uto Ha3pIBaeTCS MIaroM pe3nob1?

38. Kakune meranu BXOAAT B OOJITOBOE COEIUHEHNE?

39. Uto Ha3pIBaeTCS 3CKU30M JCTAIM U YEM OH OTJIMYAETCs OT pabodero yeprexa?

40. B xakoii 1mociae10BaTeIbHOCTH CJIETYET BBITIOTHATH CKU3BI JIETAICH?

41. Kakue pa3mepbl HAHOCSIT Ha COOPOYHBIX YepTexKax?

42. Haznauenue crneruukainma cOOpOYHOTO YepTexa?

43. VI3 xakux pa3zienoB COCTOUT CHenudUKaIus cOOPOYHOTO yepTexa?

44. Kak yKka3bIBalOT HOMEpa MO3UIUI Ha COOPOYHBIX YepTexkax?

45. KakoBa mocinezioBaTeIbHOCTh YTEHUS COOPOYHOTO yepTexa?

46. Buapl 1 THIIEI CXeM, HX 0003HaYEHHE.

47. VYcnoBHble rpaduueckue 0003HAYCHHS pAa3IMYHBIX MEXaHU3MOB B CXeMax
KMHEMAaTUKH, THIPABINKU U THEBMAaTUYECKUX CXEMaX.

Kpurepumn oueHuBaHus:

Ounenka «5» «OTINYHOY BBICTABISIETCS 00yUaOIIEMYCs, €CIIH YJaluiics:

MOJIHOCTHIO OCBOMJI YUeOHBIN MaTepHa;

YMEET U3JI0KUTh €r0 CBOMMU CJIIOBaMH;

CaMOCTOSITENIbHO MOATBEPKIAET OTBET KOHKPETHBIMHU IIPUMEPAMH;

MIPaBUJIBHO M OOCTOSATEIHHO OTBEYAET HA JOMIOJHUTEIbHBIE BOIPOCHI MPETo1aBaTessl.

Ouenka «4» «xopouio» BBICTaBISIETCA 00yJaIOUIEMYCsl, €CIIH yUaIIHics:

B OCHOBHOM YCBOWJ Yy4eOHBI MaTepuai, JONMYCKaeT HE3HAUUTEIbHBbIE OIIUOKU TpPU
€ro U3JI0’KEHUU CBOUMHU CIIOBAMM;

MOJTBEPKIa€T OTBET KOHKPETHBIMU TPUMEPAMH;

MPaBUIILHO OTBEYAET HA JOMOJHUTEIbHBIE BOMPOCHI MIPENOIaBaTENs.

Ouenka «3» «yoosnemeopumenbHo» BHICTABIAETCS 00ydaloeMycs, €ClIU yJaluiics:

HE YCBOWJI CYIIECTBEHHYIO YacTh y4eOHOTO MaTepuana;

JOTYCKAeT 3HAYUTETIbHBIC OMIMOKU TIPH €ro U3JI0KEHUH CBOUMU CIIOBAMU;

3aTpyAHSIETCS TOATBEPIUTh OTBET KOHKPETHBIMU IPUMEPAMH;
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c1abo 0TBEYaeT Ha JIOMOJIHUTEIbHBIC BOIIPOCHI.

OueHka «2» «Hey0os1emsopumenbHo» BICTABISIETCS 00YJalOIEMYCsl, €CIIHA YJaluics:
IIOYTU HE YCBOMWJI yUEOHBIN MaTepHal;

HE MOJKET U3JI0KHUTh €T0 CBOMMHU CJIOBaMU;

HE MOXET MOJITBEPAUTH OTBET KOHKPETHBIMU IPUMEPaMHU;

HE OTBEYAeT Ha OOJIBLIYIO YaCTh JOTIOJHUTEILHBIX BOIIPOCOB MPENOIaBaTEs.
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