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1. MACIIOPT PABOYEH MIPOI'PAMMBbBI YYEFHOM JTUCIUIIJIUHBI
NH/KEHEPHAS T'PA®UKA

1.1. Ob61acTh npuMeHeHus1 pado4eil MPOrpaMMbl

PabGouass mporpamma y4eOHON JUCHUIUIMHBI SIBISETCS YacThIO OCHOBHOM
npodeccroHaIbHON 00pa30BaTeIbHOM MPOTPaMMBI CPEIHETO MPO(PECCHOHATHEHOTO
o0pa3oBaHus — MPOrpaMMbl OJTOTOBKH CHEUATNCTOB CPEIHErO 3BE€HA MO CIIELH-
anbHocTH 23.02.04 «TexHuyeckasi IKCIIyaTalusi NMOAbEMHO-TPAHCIIOPTHBIX,
CTPOMTEJbHBIX, JOPOKHBIX MAIIMH U o0opyaoBaHus (mo orpacasam)». PaGo-
yas mporpamMma y4eOHOM AMCIMIUIMHBI MOKET ObITh HCIIOJIb30BaHA B JOMOJIHH-
TEIbHOM NpodeccHOHaTbHOM 00pa3oBaHUM (B MpOrpaMMax IMOBBIIICHHUS KBaJIM-
¢uKanMMu U NepenoIroToBKM) U MpodeccuoHanbHON MOArOTOBKE MO APYTUM IPO-
dbeccusim.

1.2. MecTo y4eOHOI JUCHUILINHBI B CTPYKTYpPe OCHOBHOM npodeccuoHaIbHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

JluciuIuinHa OTHOCUTCA K rpyrine o01menpodeccuoHalbHbIX TUCHUILIUH Tpodec-
CHOHAJIBHOTO LIUKJIA.

1.3. Leau u 3aga4um y4eOHOM IMCHUILIMHBI — TPeOOBAaHMS K pe3yJibTaTaM
OCBOCHHUS Y4eOHOI JTMCIUIIIHHBI:

B pe3ynbraTe ocBoeHMs yueOHOM JUCIUIUINHBI 00YYarOIUNCs JOKEH:

YMeThb.

- YUTaTh TEXHUYECKUE YEPTEKH, BBIIIOJIHATD SCKU3bI A€Tajlel U nmpocTeimux coo-
POYHBIX €IUHUIL;

- 0(OPMIISITh TEXHOJIOTMUECKYIO U IPYTYI0 TEXHUYECKYIO TOKYMEHTALUIO B COOT-
BETCTBHUHU C TPeOOBaHUSIMU CTaHJAPTOB;

3HATh:

- OCHOBBI IIPOEKI[MOHHOTO YEPUEHUS;

- [IpaBUJIa BBIMOJIHEHUS YePTEKEH, CXeM U ICKU30B IO MPO(UITIO CHIEIUATIBHOCTH;
- CTPYKTYpPY 1 0OpMIIEHHE KOHCTPYKTOPCKON U TEXHOJIOTHYECKON TOKYMEHTALUU
B COOTBETCTBHHU C TPEOOBaHUSIMH CTaHAAPTOB

1.4. PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOeHHe padoyeii MporpaMMbl
Y4eOHOM QMCIUTIUHBI:

MaKCHUMaJIbHOHM yueOHO# Harpy3ku obyuatomerocs - 100 gaca, B ToM umce:

- 00s13aTENIBPHON ayAUTOPHON y4eOHOM Harpy3ku oOydarormerocs - 96 4acos;
— CaMOCTOSITEIbHOM paboThl 0Oyyatolierocs - 4 yaca.



2. CTPYKTYPA U COJEP)KAHUE YUEBHOU TUCIHUILIMHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThbl

Bua yyeOHOM padoThI

Oovem uacoe

Hast paboTa C JIMTepaTypoi; BBITIONHEHUE TpaguyecKix padoT, U3ydeHHe CaMOCTOsTENbBHO He-
KOTOPBIX TEM M3 Pa3IeIioB.

MaxkcumasbHas yyeOHasi Harpy3Ka (Bcero) 100
Oo0s13aTes1bHAS AYAUTOPHAA yyeOHAsi HATPY3Ka (BCEro) 96
B TOM YHCJIC:
JIEKIUHU 4
MPAKTUYECKUE 3aHATHS 92
KOHTPOJIBHBIC paOOTHI -
KypcoBasi pabota (poekT) (eciu npedycmompero) .
CamocTosiTesqibHasi paboTa o0y4yaruerocs (Bcero) 4
B TOM YHCJIC:
caMOCTOsITeJIbHAsl paboTa HaJ KypcoBOW paboTOH (TPOEKTOM) -
(eciu npedycmompeno)
CamocrosTenbHas paboTa 00yJaronMXcsl — MOATOTOBKA MO KOHCIEKTY JIKIIUH; CaMOCTOSITENb- 4

Hmocosas ammecmayusl 6 ¢Op]l/l€ IK3AMEHA




2.2. DOPMUPOBAHUE JINYHOCTHBIX PE3YJIbTATOB OBYUYEHUSA

[Tnanupyemslie pesynbrarsl (JIP1-JIP24) HaunmMenoBanue 3neMeHTOB pabodeil mporpaMMel

Pazmen 1 Paznen 2 Paznen 3 Pasnen 4

Oco3naronuii ceds TpaXJaHMHOM U 3aIIUTHUKOM BEJIUKON CTPAHBI.
+ + + +

[IpoaBAsOMNI aKTUBHYIO TPAKAAHCKYIO MO3UUHUIO, AEMOHCTPUPYIOIIMKA HPUBEPHKEHHOCTH
MIPUHLIUAIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, SJKOHOMHYECKH AKTUBHBIA M Yy4aCTBYIO-
LUl B CTYIGHYECKOM M TEPPUTOPHAIILHOM CaMOYIPaBJI€HUH, B TOM YHCIIE€ Ha YCIOBHIX J100- + + + +
POBOJILYECTBA, MPOJYKTUBHO B3aMMOJICHCTBYIOIUNA U Y4aCTBYIOUIUI B JIEATENHOCTH OOIIe-
CTBEHHBIX OpraHU3alni.

CoOnrogaronuii  HOPMBI TIPABOTIOPAJIKA, CIEIYIONINN HeanaM TpakIaHCKOTo oOIecTsa,
obecrieueHns 0€30MacHOCTH, MpaB M cBoOOa rpaxnaaH Poccuu. JIosnpHBIA K yCTaHOBKaM U
MIPOSIBIIEHUSIM TIPEJICTaBUTENEN CyOKyNbTYp, OTIIMYAIOIIMM UX OT IPYII C JECTPYKTUBHBIM U + + + +
JIEBUAHTHBIM MOBEJAECHUEM. JIeMOHCTPUPYIONIUI HENPUATHE U MPEIYNPEKIAOMNAN COIUATBHO
OIACHOE MOBEJICHUE OKPYXKAIOIINX.

[IposBasomKii 1 AEMOHCTPUPYIOIIMNA yBaKE€HUE K JIIOIAM TPYyAa, OCO3HAIOUIUA LEHHOCTb
cobctBeHHoro Tpyaa. Crpemsmuiicss K GOPMUPOBAHHUIO B CETEBOM CpeJie TUIYHOCTHO U TIPO-
(heccHOHaTBLHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIEAAN.

JleMOHCTpUPYIOIIUN TPUBEPKEHHOCTh K POJHON KYJIbTYype, HCTOPUYECKOM MaMsATH Ha OCHOBE
mo6Bu K Ponuue, ponHoMy Hapony, Majod pOJUHE, MPUHATHUIO TPAJUIIMOHHBIX IIEHHOCTEH + + + +
MHOTOHAIMOHAIbHOTO Hapoaa Poccum.

HpOf[BJ’IHIOH_II/Iﬁ YBAXCHHUE K JIOAAM CTApUICTO IMOKOJEHUA U 'OTOBHOCTh K Y4aCTHUIO B COIU-

albHOM MNOAACPIKKEC 1 BOJIOHTCPCKUX NBHUIKCHHUAX. * * * *
OCOSHaIOH_II/II‘/'I MNPUOPUTCTHYIO LCHHOCTH JIMYHOCTH YCJIIOBCKA, YBa)KaIOH_II/Iﬁ CO6CTB€HHYIO n + + + +
JYXKYH0 YHUKAJIBHOCTD B PA3JIMYHBIX CUTYyAllUAX, BO BCCX (I)OpMaX Hn BUAax ACATCIIbHOCTH.

HpOHBJ’IHIOH_II/Iﬁ u ,HCMOHCTppr}OH_II/Iﬁ YBAXKCHUC K NPCACTABUTCIIAM PA3JIMYHBIX 3THOKYJIb-

TYPHBIX, COLUAJTIBHBIX, KOH(I)GCCI/IOHaHLHLIX W UHBIX T'PYIHII. COHpI/I‘IaCTHHﬁ K COXpaHCHUIO, +

MIPEYMHOKEHUIO M TPAHCISILUU KYJIbTYPHBIX TPAJULIMHA M LEHHOCTeH MHOTOHAIMOHAJIBLHOTO + + +
POCCHICKOI0 roCy1apcTBa.

Cobmroaromnuii 1 npomnaraHaupyIoNIfi mpaBuia 3J10pOBOTro U 6e30macHoro 0opasa >K1U3HH,
CHIOpTa; MPeAYNPEK AN THO0 TPE0 0IeBAIOIINIA 3aBUCHMOCTH OT aJIKOTOJIs, Tabaka,

MICUXOAKTUBHBIX BEIIECTB, a3apTHHIX UTP U T.A. COXpaHSIONIUN ICUXOJIOTHYECKYIO + + +
YCTOMUYMBOCTh B CUTYaTUBHO CJIOKHBIX WM CTPEMUTEILHO MEHSIOIIMNXCS CUTYaIUSIX.




3a00TAmMiACS O 3aIIUTE OKPYXKAIOMIEH Cpelbl, COOCTBEHHOW M 4y:KOi 0€30MmacHOCTH, B TOM
grciie MuppoBo.

[TposiBRstOmMi yBaXKEHHUE K 3CTETUYECKHM LIEHHOCTSM, OONaJaloMii OCHOBAMH 3CTETHYe-
CKOM KYJIBTYpBHI.

[IpuHrMaromui ceMelHble IEHHOCTH, TOTOBBIN K CO3/IaHUI0 CEMBU U BOCIIUTAHUIO AETEH; Je-
MOHCTPHUPYIOIUNA HENPUATHE HACUIMA B CEMBE, YXOJa OT POJUTEIBCKOW OTBETCTBEHHOCTH,
0TKa3a OT OTHOIIEHHUH CO CBOMMHU JIETbMH U X (PMHAHCOBOTO COJICPIKAHUSI.

['oToBHOCTH OOyUaroLIErocs COOTBETCTBOBATh 0XKMIAHUSAM paboTOAaTENeH: OTBETCTBEHHBIN
COTPYIHHK, AUCUUIIITMHUPOBAHHBIN, TPY10JIF00MBBIN, HAallEJICHHBIN Ha TOCTUKEHHUE ITOCTaB-
JIEHHBIX 337124, 3(pPEKTUBHO B3aUMOICHCTBYIOIINHN C YJIeHAMU KOMaH/Ibl, COTPYAHUYAIOLIUHN C
JPYTMMU JOAbMHU, TPOSKTHO MBICISIIUH.

[TpuobOperenne oOyvaronuMcs HaBbIKa OLIEHKH WHGOpMAIU B IM(poBoil cpene, ee
JOCTOBEPHOCTh, CIIOCOOHOCTH CTPOUTH JIOTHYECKUE YMO3AKIIOUEHHsI HA OCHOBAHUHU
MOCTYTAIIeH HHGOPMAIINH W TaHHBIX.

[IproOperenne oOyyaroIIMMUCS COLUATbHO 3HAYMMbIX 3HAHUI 0 HOpMaxX U TPaJUIMIX MOBe-
JICHUS YEeJIOBEKA KAK IpaXkJaHNHa U aTproTa cBoero OreyecTna.

[IproOperenne 0Oy4arONIMMICs COLUATbHO 3HAYMMbIX 3HAHHM O MpaBUiIaxX BEJEHHsI SKOJIOT U-
4ecKoro o0pasa »KU3HU O HOpMax U TPAJAULIUAX TPYJOBOM NEATEIbHOCTH YeIOBEeKa O HOpMax U
TpaJMLHUAX MOBEJICHUS YeJOBeKa B MHOTOHAIIMOHAIbHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

[lenHocTHOE OTHOIIEHUE OOyUYarOmuXcs K cBoeMy OTeuecTBy, K CBOSH Majioil 1 00ibiioi Po-
JIMHE, YBAXKUTEIHLHOTO OTHOLIECHHS K €€ UCTOPUHU M OTBETCTBEHHOI'O OTHOIIECHHUS K €€ COBpe-
MEHHOCTH.

HCHHOCTHOC OTHOIIICHHEC 06yqa}om1/1xc>1 K JJIOOAM WHOH HAIIMOHAJIBbHOCTH, BEPEI, KYJIbTYPHbI,
YBAXKUTCIIBbHOTO OTHOIICHUA K UX B3IJIsAJaM.

VYBaXUTEIbHOE OTHOILICHUS 06yqa}01111/1xc;1 K pE3yJjibTaTaM COOCTBEHHOIO H 4YyXXO0T'0 Tpyaa.

[lenHOCTHOE OTHOIIIEHUE 00YYAIOIINXCS K CBOEMY 3/I0POBBIO U 3[I0POBBIO OKPYKAOIIUX,
30K u 310p0oBOH OKpYXarouen cpeie u T. 1.

HpI/IO6peTeHI/IC O6y‘IaIOH_II/IMI/IC$I OMbITA JIMYHOM OTBETCTBEHHOCTH 3a Pa3BUTHC I'PYIIIIbI O6y-
Yaromuxcs.

HpI/IO6peTeHI/IC HaBbIKOB 06IJ_ICHI/I}I " CaMOYIIPAaBJICHUA.

HonyquI/Ie O6y‘IaIOH_II/IMI/IC}I BO3MOJKXHOCTHU CAMOPACKPBITUA U CaMOpCain3alus JJMYHOCTH.

LleHHOCTHOE OTHOIIEHNE 00YUYAIOLINXCS K KYJIbTYPE, M HCKYCCTBY, K KYJIbTYpe PeUH U Kylb-
Type MOBENEHUS, K KpacoTe U TapMOHUM.




2.3. TemaTu4yeckuii IJIaH U coaep:kaHue yyeOHou qucuuinabl «HxkeHepHasi rpadukay

HaumeHnoBanue pa3nesoB u | Ne Coaep:xkaHue y4eOHOTro MaTepuaJa, JadopaTopHbie padoThl U PaKTHUYeCKHe 3aHATHS, | O0beM Yposenn
TEM ypoKa caMoCTosITeIbHast pafoTa 4acoB YCBOCHM
1 2 3 4
BBenenne 2
Bgenenue JIK Cooepoicanue yuebHozo mamepuaia 2 2
1-2 [Ipenmer u 3agaun Kypca uHxKeHepHas rpaduka. [lpumMeHenne Kkypca HHXEHEpHOU rpaguku
B pabote. IHCTpYMEHTBI, TPUHAICKHOCTH, TIPUCIIOCOOJICHUS U MAaTePUAITBI JIJISl YePUCHUS.
Opranmzanus paboyero mecta. Poib ueprexa B Texauke. Llenyn u 3amaum u3ydeHus IucIu-
TUTHHBL
Pazgesn 1. TI'eomerpuueckoe yepuyeHue 20
Tema 1.1. OCHOBHBIE CBEIECHUS Cooepoicanue yuebrnozo mamepuana 4 3
10 0pOPMIICHUIO YEPTEKEH ®dopmatsr yeptexeit mo 'OCT 2.301-68 (ocHOBHBIC U OTIOTHUTEIbHBIC). JIMHUM UepTexa.
CBeJnleHUs 0 cTaHAApTHBIX mpHudTax. [IpaBuiia BEITOJHEHHS HAMCEH HA YePTEKAX.
IIpakTnyeckue 3aHATHS
3-4 Jluauu. ®opmatel. BeimosHeHre 0OCHOBHOM HAIIHCH. 2
5-6 [pudter. [TpaBuna BeIMOTHEHNE HAAMUCEH HA YepTEKaX. 2
Tema 1.2. 'eomeTprueckue Cooepacanue yuedbnozo mamepuana 10 3
MOCTPOCHHS [ToHsiTHE reOMETPUUECKOTO MOCTPOCHUS. YKIIOH U KOHYCHOCTb, OTIpe/iesieHue, paBua mno-
CTpoeHusi, 0003HaueHue. /lenenre okpyXKHOCTU Ha paBHbIe YacTu. CONpPsKEHUSs], TPUHIUITBI
MOCTPOCHHUS COMPSHKEHUS MKy IPSIMBIMH U Ayramu. JIekalbHbIE KPHUBBIE.
IIpakTuyeckue 3aHATHS
7-8 [TonsiTHE yKIOHA U KOHYCHOCTH, IIPaBUia MOCTPOCHUS, 0003HAUYECHHUE. 2
9-10 BrruepunBanue KOHTypa A€Taiy ¢ MOCTPOSHUEM COMPSHKEHUN. 2
11-12 Jlenenue OKpy>KHOCTH Ha paBHBIEC YaCTH. 2
13-14 Jlenenue orpeska MpsAMOM Ha N paBHBIX yacTeil. [lesnieHne yriia Ha ABE paBHbIE YacTH. 2
15-16 [TonsTe nexanpHbIX KpUBBIX. [locTpoeHue amunca. 2
Tema 1.3. TlpaBuia Beuepuu- Cooepaicanue yuedno2o mamepuaina 6 3

BAHUS KOHTYPOB TEXHUYECKUX
JIeTajeu.

O6mue TpeboBanus k pazmepam B cootBeTcTBHH ¢ ' OCTom 2.307-68. JluneitHbie U yrio-
BbI€ pa3Mephl U BHIHOCHBIE JINHUU, CTPEJIKH, Pa3MEPHbIE YUCIIA U UX PACIIOIOKEHHUE Ha Yep-
TEXe, 3HaKU, MPUMEHsIEMbIe IPU HAHECEHUH Pa3MEPOB.

IIpakTHYeckHe 3aHATHA




17-18 OcHoBHbIe TpeboBaHMs K pazmepaM B cooTBeTcTBUU ¢ ['OCTom 2.307-68. 2
19-20 BoruepunBanue KOHTypa A€Tall C HAHECEHUEM JIMHEHHBIX pa3MepOB. 2
21-22 BoruepunBanue KOHTypa A€Tald C HAHECEHUEM YIJIOBBIX Pa3MEPOB. 2
Paznea 2. IlpoekunonHoe YepueHue 32
Tema 2.1. MeToabI TPOEKITHA. Cooeporcanue yuebnozo mamepuana 8
Smiop Momxa. O6pazoBanue npoekuuid. Meroapl ¥ BUAbI poenrpoBanusi. Bunel npoeunposanus. [lnoc-
koctu npoekiuu. Ocu npoekiuu. Kommnekcuosit ueptéx. [lonstue 06 smrope Momnxka. [1po-
enrpoBanue Touku. [IpoenmpoBanue oTpeska mpsaMoii. B3anMHoe T0JI0KeHne TOUKH U TP si-
MO B TpOCTpaHCTBE. B3auMHOE 1M0JI05KEeHUE MTPSIMBIX B TIPOCTPAHCTBE.
IIpakTHyecKue 3aHATHSA
23-24 Bunpl npoenmpoBanus. [lnockoctu npoeknuii. Ocu nmpoeknnid. KoMITIeKCHBIH 4epTex. 2
25-26 [IpoennpoBaHye TOUKH Ha ABE, TPH MJIOCKOCTH MPOEKITHIL. 2
27-28 [IpoennpoBanue oTpeska NpsiMoil, MIOCKOCTH Ha JIBE, TPU TNIOCKOCTH MPOEKIIHA. 2
29-30 B3anMHO€ 10J105K€HIE PSMBIX B IIPOCTPAHCTBE. 2
Tema 2.2. AkcoHOMETpHYE- Cooepoicanue yuebnozo mamepuana 12
CKHe MPOEKITHH. O61ue noHsTHst 06 aKCOHOMETPUUECKUX MPOEKUUAX. BHUIbI aKCOHOMETPUYECKUX TTPOEKIIUA.
AxcoHometpuueckue ocu. Koaddunmnents! nckaxxennii. [locrpoerne miockux Gpuryp B ax-
COHOMETpUU. AKCOHOMETPHSI TEOMETPHUUECKUX TeJI: HUIHH]PA, IPU3MbI, TUPAMHUJIbI, KOHYCA.
IIpakTn4yeckue 3aHATHS
31-32 Buibl akcoHOMeTpHUUecKuX NpoeKimii. AkcoHomerpudeckue ocu. Koadduimentsr nuckakeHuii. 2
33-34 [TocTpoeHre akCOHOMETPUUYECKUX TPOCKITUH TIIOCKUX QUTYD. 2
35-36 [Topsimok moctpoeHust GPOHTAIBHOU JUMETPUIECKOM MPOESKITHH. 2
37-38 M3oMeTprueckre npoeKlny OKPYKHOCTEH, BIIMCAHHBIX B TpaHu Ky0a. 2
39-40 [Topsiiok mocTpoeHUs TPSIMOYTOJIBHON H30METPHUYECKON POEKIINH. 2
41-42 [TocTpoeHre H30METPUUECKHUX TTPOCKITUI JAeTalICH. 2
Cooepotcanue yuebHo2o mamepuaid 12

Tema 2.3. [IpsiMoyrosbHbIe
npoekuuu. [Ipoekuuu moze-
Jen.

HpSIMOYFOJ'ILHOC mpoeurupoOBaHUC. ITocaenoBaTeabHOCTH NOCTPOCHUS NPAMOYT'OJIBHBIX IIPO-
eKLIUN JETalIH. HpOGKHI/IOHHLIe CBA3H. HOCTpOGHI/Ie TpeTLeﬁ MMpOCKIUU MOJECJIHN 110 ABYM
JaHHBIM. HOCTpOeHI/Ie KOMIIJICKCHOT'O Y€PTEkKa 110 HATJIAAHOMY I/1306pa)KeHI/IIO MOACIIHN UJIN C
HAaTYpHI. HOCTpOCHI/Ie AKCOHOMCTPHUYCCKOT'O 1/1306pa>1<eH1/1${ 10 KOMIIJICKCHOMY YC€PTCIKY. Bri-
60p TIOJIOKCHHUA MOJCIIN OJIA Ooiee HarJsiAHoToO €€ I/I306pa)KCHI/I$I.

IIpakTHyeckune 3aHATHA




43-44 [TocnenoBatenbHOCTH MOCTPOCHUS MPSMOYTOJIBHBIX IPOCKIUHN ACTAIIH. 2
45-46 [Ipoexuuu ToukH, JeKaIEN Ha TOBEPXHOCTH TEOMETPUUYECKUX TEIL. 2
47-48 [TocTpoenue TpeTbei MPOEKLNUHU IO IBYM 3a/IlaHHBIM. 2
49-50 [TocTpoeHne KOMIIJIEKCHOTO YepTeXka M0 HarIsJHOMY H300pakeHNI0 MOJEIIH. 2
51-52 [TocTpoeHne aKCOHOMETPUUECKOTO U300PAKEHUS 110 KOMIUIEKCHOMY YEPTEXKY. 2
53-54 [TocTpoeHne aKCOHOMETPUUECKOTO N300paXKEeHUsI 10 KOMIUIEKCHOMY YEPTEXKY. 2
Pa3nea 3. MalimHOCTPONTE/ILHOE YepUeHHE 40+4cp
Tewma 3.1. TIpaBuina pazpaboT- Coodeporcarue yuebnozo mamepuana 2 3
KA ¥ O(OPMIICHIST KOHCTPYK- MammHOCTpOUTENbHBIN 4epTéx, ero HazHaueHue. Buael uzgenuit mo 'OCT 2.101-68 (ze-
TOpPCKON NOKYMEHTAIIMK Tajb, COOpPOYHAs €TUHUIA, KOMIUIEKC, KOMIUIEKT). BUIbl KOHCTPYKTOPCKOM JOKYMEHTALlUU B
3aBucuMoctu ot coaepxkanus o I'OCT 2.102-68. Buibl KOHCTPYKTOPCKOW TOKYMEHTAllMH B
3aBUCcUMOCTH OT ctaguu pazpadotku o 'OCT 2.103-68 (mpoekTHbIe U paboune).
IIpakTuyeckue 3aHATHS
55-56 N3obpaxenus, HaAMUCH, 0003HAYCHUS HA YepTEkKax. 2
Tema 3.2. 300paxkeHus: — BH- Cooepoicanue yuebnozo mamepuana 10 3
JIBI Pa3pesbl, CeUeHNs Bunpl, ux knaccudukamus, pacnoyioxkeHue, obozHauenne. TpeboBaHusS K BHIOOPY TJIABHOTO
Buja. Pa3pesnl, ux Ha3HaueHue, kiaccuduxanus, odoznauenne. CoBMellleHUe BUIa U pa3pe-
3a. Ceuenus, ux kiaccudukanusa, obo3Hauenue. I'paguueckoe 0603HaUeHHE MaTepUAIOB B
cedueHuu. BoeiHocHbIe a1eMenThl. X Ha3HaueHue u oopmiieHre. Y CIOBHOCTU U YIPOILICHUS
IPU BBITIOJIHEHUH U300pasKeHUH.
IIpakTnyeckue 3aHATHS
57-58 [To HaTypanpHBIM 00pa3iaM IMOCTPOUTH ICKU3 MIECTH BUIOB, BBIACTUTH U3 HUX TPH OCHOBHBIX. 2
59-60 Bunpl cedyenuit, n3o0paxeHne MX HA YEPTEKE. 2
61-62 Pa3pessl. Knaccudukanus pazpeson. Otnuune pa3pesa OT CeUeHUsl. 2
63-64 I'paduaeckoe n300pakeHne pa3pe3os. 2
65-66 CoenMHEeHNe YacTy BUJIA U YaCTH pa3pesa. 2
Tema 3.3. Pe3n0a. Pe3b0oBbie Cooeporcanue yuebnozo mamepuana 6 3

U3 OCINA.

OcHoBHBIE cBeieHus 0 pe3bbe. Knaccudukanus pe3poOsl (o ¢popme mpoduiisd, Mo HazHaye-
HUIO, TI0 YHMCIY 3aXO0J0B, MO HAINPABICHUIO BUTKOB U T.JA.). OCHOBHbIE MapamMeTphl pe3bOBbl.
«Kpymnas» u «menkas» pe3pda. Ob6o3HaueHne pe3robl. M300paxenne pe3pObl Ha CTEpIKHE U
B OTBEPCTHHU. Y CIOBHbIE 0003HAYEHUS U M300paKEHUS CTAHJAPTHBIX PE3bOOBBIX KPEMEKHBIX
JICTAJICH.
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HpaRanecmle 3aHATHSA

67-68

Tumnb! pe3p6 1 06macTh UX npuMeHeHus.. OCHOBHBIE apaMeTPhI PE3bOBI.

69-70

N3ob6paxxenue pe3pObI Ha cTepikHe. M300paskeHue pe3bObl B OTBEPCTHH.

71-72

N300parkeHne KperexHbIX JeTalei ¢ pe3n0oi.

N NN

Tema 3.4. PazbreMHusble U He-
pa3beMHBIC COCTMHEHUS JIeTa-
nen

Cooepoicanue yuebHozo mamepuaia

Pa3nemHubIe U HEpa3zbeMHBIE COSAMHEHUS, UX BUIbI, U300pakeHne u oo6o3HaueHue. OcoOeH-
HOCTH Pe3b00BBIX COETUHEHHH. Y ClIOBHOE 0003HAUEHUE CTaHIAPTHBIX KPEMEKHBIX JeTalei.
N3obpaxenne KpenexHbIX AeTalleld ¢ pe3b00il 10 YCIOBHBIM COOTHOIIEHUSM B 3aBUCUMOCTH
OT Hapy)KHOTO uameTpa pe3b0bl. COOpOUYHbIE UEPTEKU HEPAZHEMHBIX COEANHEHUN.

IIpakTuyeckue 3aHATHSA

73-74

Bupl 1 Ha3HAYeHUS pa3bEMHBIX COCTMHEHUMN.

75-76

VYcnoBHOe 0003HaUEHUE CTAHJAPTHBIX KPEMEeKHbIX JeTajeil.

77-78

N3obpaxenne 60ITOBOTO COSTUHEHUS.

Tema 3.5. Dckussl neranei u
paboune 4epTexRu

Cooepoicanue yuebnozo mamepuana

AN NN

[Tonstue 06 sckusze. [lopsaok BeimoaHEeHUs dcku3a. [lorstue 06 n3aenuu. Ilonsarue o pado-
4yem ueptexe. [lopsaaok cocraBiieHns pabodero 4yepTeka aeTaiu 1o scku3aM. [IpaBuiia HaHe-
CCHHS pa3MEepOB Ha pabOYMX YePTEKax OT 0A30BOM MOBEPXHOCTH. BEIHOCHBIE 3JIEMEHTHI Ha
pabounx yeprexax. [IpaBuia HAaHECEHUS W YTEHUS 0003HAYCHHI IEPOXOBATOCTH MOBEPXHO-
cTH. 3y0uaroe KoJieco. Y CIOBHS N300payKeHHS 3y0UaThIX KOJeC Ha padounX YyepTexkKax.

IIpakTnyeckue 3aHATHS

79-80

ITonsatue 06 3cku3e. HOpSI)IOK BBIIIOJTHCHHA 3CKHU34a.

81-82

ITonsTue o pa6oqu YCPTCIKEC. HOpHI[OK COCTaBJICHUA pa60qero JepTeiKa ACTaJIH.

Tewma 3.6. UepTexu o01iero
BUJIa U COOPOYHBIE YEPTEKHU

Cooepotcanue yuebHo2o mamepuaia

8+2cp

Haznauenue u COJACPpIKaHUC C60p0‘IHBIX qepTenceﬁ. IlocnenoBaTeaIbHOCTD BBIIIOJIHEHHS c60-
POYHOI'O 4EepTCIKa. O06o3HaueHUE HU3JIeNIHs U €r0 COCTaBHBIX dacTeil. HazHaueHue CHeHI/I(I)I/I-
Kalyy U MopsaaoK €€ 3all0JIHCHU. Hanecenue HOMCPOB MO3HUILIUN Ha C60quHOM YCPTEIKCE.

IIpakTHyeckune 3aHATHA

83-84 JIK

Haznauenue u COACPIKAHUC C60p0‘-IHBIX ‘-ICpTe)KeI\/'I.

N

85-86

ITocnegoBaTenbHOCTD BHITIOJHEHHUS C60p0‘-IHOF 0 YCPTCIKaA.

11




87-88

Hanecenne HOMepoB Mo3uIii Ha COOPOYHOM YEPTEKE.

89-90

Haznauenue CHEIII/I(l)I/IKaHI/II/I 1 NOPAJOK €€ 3aIl10OJTHCHUA. OcHoBHas HaAMMChb, MIPUMCHACMA B CHCHI/I(l)I/IKaHI/II/I.

91-92

C/ p: Boinonuenue crnenupuKaui K COOpOIHOMY YEPTEKY

Tema 3.7. Urenue u aerainu-
POBaHHE YEPTEKEU

Cooepoicanue yuebHozo mamepuaia

4+2cp 3

Ha3nauenue KOHKpeTHOU cOopounoi eauHubl. [IpuHmn paboTel. Pa3BepHyTHIi miaH yre-
HUS YepTexeil obmero Buna. ['abapuTHbIE, PUCOEAUHUTENBHBIE, YCTAHOBOYHBIE pa3MeEphI.
KonuuecTBo cTaHIapTHBIX M OpUTMHAJIBHBIX u3Aenui. M3o00paxenus, npeacTaBiseMble Ha
yeprexe. TexHuueckue TpeOoBaHMUsL.

JleranupoBaHue (BBIIIOJIHEHUE pabOUYMX YEpPTEKEW OTIENIbHBIX JAETajell W ompeeseHue Ux
pasmepoB). [lopsnok neranupoBanus. OnpenencHue U yBsi3Ka CONPATaeMbIX pa3MepoB.

HpaKanecmle 3aHATHUSA

93-94

Urtenue pabounx ueprexen aeraneil. UteHrne cOOPOUHBIX yepTexkeH.

95-96

[Topsinok aeranupoBaHusi COOPOYHOTO YepTexKa.

97-98

C/p [eranupoBanne cOOPOYHOTO YEepTEKA

Pasnen 4. Ueprexu u cxembl 1l

0 CIICINUAJIBHOCTH

Tema 4.1. IlpaBuna 9reHHs U
BBITIOJTHEHUS CXEM.

Cooepoicanue yuebnozo mamepuaia

NININININ

Omnpenenenue cxembl. Kmaccudukamms cxem. llndp cxemsi, cocrosiuii u3 0603Ha4CHUS
BHJA U THITa cXeMbl. HazHauenue cxem. [IpaBuiia BRIOTHEHUST M O(OPMIICHHS CXeM. Y CIIOB-
HBIE TpaduUecKue 0003HAYCHUST KHHEMATHIECKUX, THIPABINYCCKAX U THEBMAaTHIECKUX
cxeM. [lepeyeHpb IEMEHTOB.

IIpakTnyeckune 3aHATHS

99-100

VYcnoBHble rpaduyeckre 0003HaUYECHUsSI KHHEMAaTHYECKHX, TUAPABIMUECKUX cxeM. IlepeueHp anemen-
TOB.
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3. YCJOBMUS PEAJIN3ALIMYA YYESHOM JUCIUILINHBI

3.1. TpeGoBanuss K MHHUMAJBHOMY MAaTepPHAJIbHO-TEXHHMYECKOMY olecrmeye-
HHIO

Peanuzanus yueOHON AUCHUIUIMHBI TpeOyeT Hamnuus yueOHoro kabunera «uxe-
HepHas rpaduka

Ob6opynoBanme yueOHOro kabmHeTa:

- IOCAJ0YHBIX MECT MO KOJMYECTBY O0yUaIOIINXCH;

- pabouee mecto npenogaates (1 MecTo);

- IIJIAKaThl, MOJEIH, I€Tal MO JUCLUIUIMHE;

- KOMIUIEKT Y4eOHO-HATJIAIHbIX TOCOOUN MO AUCIMIUIMHE.

TexHuyeckue cpeacTsa 00y4eHHsI:
- KOMIIBIOTED;
-MYJIbTUMEIUNHBIN IIPOEKTOP C MHTEPAKTUBHOM JTOCKOM.

3.2. UudopmanuoHHoe odecriedyeHne 00ydeHus :

Ilepedyenb pexoMeHaAyeMbIX y4eOHBIX M3aaHuii, NHTEepHeT-pecypcoB, 10M0JI-
HUTEJBHON JIUTEPATYPHI

OcHOBHbIC HCTOYHUKH:

1. bponckuit A.M. NnxenepHas rpaduka (MeramiooopadboTka): y4eOHUK st
CTyA. yupekaeHuit cpen. mpod. O6paszosanuss / A.M. Bpoackuii, D.M.
®dasznynmuH, B.A. XanguHoB.-8-¢ u3id., crep.- M.: HU3nmarenbckuil 1EeHTP
«Axagemusy, 2020.-400c

2. Copoxun, H.I1. Umxenepnas rpaduka / H.I1.Copokun, E.J[. OnbiieBckui,
A.H. 3aukuna u 1p.- 5-€¢ usa. crep. - M. Jlans, 2017.- 400 c. Pexxum gocty-
na: http://e.lanbook.com/books/element. php.

3. baxuos }0.H. Coopnuk 3amanuii no rexanyeckomy uepucaunio/tO.H. baxuos

N3n.2-e mepepab. u gom. — M.: Beicmt. mk. 2021.-159 c., ¢ uin.
JlonoTHNTEIbHbIE HCTOYHUKH:

1.Uexmapes, A.A. HmxeHepHas rpaduka: YueOHUK IS CTY.By30B/
A.A.Yekmapes.- M: Beicur.uik., 2015.- 365c.: uin.

HuTepHeT-pecypebl:
1.http://edu.nstu.ru/education/educourses/ig/Graphbook2004/index.htm
2. http://courses.edu.nstu.ru/index.php?show=111&curs=175&title=147
3. http://technical.bmstu.ru
4 Metoaunueckue maTepuansl, pasmenieHubie Ha caiite «KOMITAC B oOpazoBaHum»
http://kompas-edu.ru.
5.Caiit pupmbr ACKOH. http://www.ascon.ru.
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4. KOHTPOJIb U OILIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

JTUCHUATIUHBI

KoHTponb u olieHKa pe3yslbTaTOB OCBOCHHUS y4E€OHOW TUCUHUILIMHBI OCY-
IIECTBIIAETCS MPENOAaBaTeIeM B MIPOLIeCcCe MPOBEACHUS MPAKTUUECKUX 3aHATHH, a
TaK>K€ BBIMOJHEHUS 00Yy4YaIOMMHUCS UHIUBUIYAIbHBIX IpaUUecKuX 3adaHuil.
OOyueHue 1o yueOHOM JUCIUILIMHE 3aBEPIIAETCsl UTOTOBOM aTTecTalueil B popme

OK3aMfCHa.

Pe3ynbTaTsl 00yyeHus
(ocBOEHHBbIE YMeHHs, YCBOCHHbIE 3HAHMA)

@DopMBbI U METObI KOHTPOJISI M OLIEHKHU
pe3yabTaToB 00y4eHusl

B pe3yabTaTe ocBoOeHUs y4eOHOI AUCIU-
IUIMHBI 00Y4YAIOUINICA 10/I2KEH YMETh:

- YUTATh TEXHUYECKUE YEPTEIKH, BBITTOIHAITh
ACKU3bI IeTalel U MpocTerInx cOOpOUYHbIX
EAVHULL;

I'paghuueckue pabomul, cobecedosanue, K-
3amen

- 0(hOPMJIISATH TEXHOJIOTUYECKYIO U APYTYIO
TEXHUYCCKYIO TOKYMCHTAI[UIO B COOTBET-
CTBUU C TPEOOBAaHUSMHU CTaH/IAPTOB;

Cobeceoosanue, 3K30MeH.

B pe3yibTaTe 0CBOEHUS M CHUTLIHHBI
00y4aroIuiics 10JI7KeH 3HATh:

- OCHOBBI IPOCKIITMOHHOTO YE€pUYCHU,

I'paguueckue pabomol, cobecedosarue, K-
3ameH

- TIpaBHJIa BHITIOJIHEHUS YEPTEKEH, CXeM U
ACKHM30B IO MPO(UITIO CIIEIHATHFHOCTH,

I'paguueckue pabomol, cobecedosarue, K-
3ameH

- CTPYKTYpY ¥ 0popMIIeHHE KOHCTPYKTOP-
CKOM M TEXHOJIOTHYECKON JOKYMEHTAIIUH B
COOTBETCTBUU C TPEOOBAHUSMU CTaH/IaPTOB

Cobeceoosanue, 3K30MeEH.

KonTposbHbie BONpochl
Pa3znea 1. 'eomeTpuyeckoe yepyeHnue.
1.1. Ocnosnvle ceedenus no oghopmaenuro uepmediceil
1.1.1. Kakue nunun yeptexa npemxycMmorpens 'OCTowm 2.303.68;
1.1.2. TTapameTpsl TUHUI (TONIIMHA, ATWHA MITPUXOB, PACCTOSTHIE MEXKIY IITPUXaMU U JIp.);
1.1.3. Yro oOo3HaUaeTCst Kaxa0H JIMHUEH YepTexka,
1.1.4. Kakue tuns! mpugTo ycranasnupaeT ['OCT 2.304.68;

1.1.5. Yto onpenenser Homep mpudra;

1.1.6. Yto Takoe mpomucHasi, a 4To TaKOe CTpOYHast OYKBBI.

1.2. I'eomempuueckue nocmpoenus
1.2.1. Yto Taxkoe yKJIOH U KOHYCHOCTB?

1.2.2. Kak Ha uepTexe 3a7at0T YKIOHBI U KOHYCHOCTH.
1.2.3. Kak 3anuchiBaeTcs YUCIOBbIE 3HAUEHUS YKIIOHOB U KOHYCHOCTH?
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1.2.4. Yto Takoe conpspKeHUE.

1.2.5. Kax BBINIOJIHSETCS COMPSIKEHUE MPSMOM U KPUBOH, IBYX YT MPHU 33JaHHOM PaTUyce CO-
MPSDKEHUSL.

1.2.6. Kakoii rpadudeckuii METO/1 UCTIONB3YETCA IS JCTICHUS OTPE3KOB HAa PABHBIC YACTH.

1.2.7. Kakue MeTo/1bl HCHOJIB3YIOTCS TPH JICTIEHUU OKPYKHOCTH Ha PaBHBIC YaCTH.

1.2.8. YTto mpenctaBisioT coOOW JieKalbHbIE KPUBBIE: JIUIHIIC, THIepOoia, mapaboia 1 Kak ux
MIOCTPOUTH?

Paznen 2. IlpoeknnoHHoe yepueHune

2.1. Memoowl npoexyuit. Intop Monca.
2.1.1.Kax HarpaBIISIIOTCS TIPOCIUPYIOIINE JIYYH MPH MPSMOYTOJIEHOM POCIUPOBAHIH?
2.1.2. Bunsl mpoenupoBaHusl.
2.1.3. Uto Takoe KOMIUIEKCHBII YepTex?
2.2. AkconomempuuecKkue npoeKyuu.
2.2.1.Busibl akCOHOMETPUYECKUX TTPOESKITHIA.
2.2.2. Kak moyry4aroT akCOHOMETPUICCKUE TPOCKITHH?
2.2.3. Kak pacroioxeHbl akCOHOMETPUUYECKUE OCH 110 OTHOIICHHUIO JAPYT K JAPYry U TOPH30HTA-
mm?
2.2.4. KoappunmeHTs HCKaKEHUS TI0 0CSIM?
2.2.5. Kak npoenupyeTcsi OKpY>KHOCTh B aKCOHOMETPHUYECKUX MPOCKITUSIX?
2.2.6. Kak mTpuxyrotcs pa3pesbl B JTMMETPHHA U H30METPUHN ?
2.3.IIpamoyzonvnvie npoexyuu. Illpoekyuu mooenu.
2.3.1. Kak Ha3bIBalOTCS W PACIIOIATAIOTCS TUIOCKOCTH TTPOCKITHIA?
2.3.2. Ilpu KakoM yCIIOBHH T'paHb MPEJAMETa MPOCIUPYETCS B JIMHHUIO M KOT/a B HATYPaJbHYIO
BEJIMYUHY?
Pa3nen 3. MammMHOCTPOUTEIbHOE YepyeHHe
3.1. Ilpasuna pazpadomku u ohpopmnenus KOHCmMPYKmMOPCKOU 00OKyMEeHmMayuu.
3.1.1. Kakue ycTaHOBJICHBI BH/IBI U3ICTHI?
3.1.2. Kakue cymecTBYIOT BUIBI YUSPTEKEH H3ICITHIA?
3.1.3. UTOo OTHOCST K KOHCTPYKTOPCKUM JOKYMEHTaM?
3.2. U300pasicenusn — uowl, pazpesvl, ceuenus.
3.2.1.Yto Ha3biBaeTcsi BuioM? Bupl: OCHOBHBIE, IOTIOMHUTEIbHBIE U MECTHBIE.
3.2.2. Kak oopmiisieTcsi JONOJIHUTEIBHBIN BU] HA YepTeKe?
3.2.3. Kak odopmitsieTcst MECTHBIN BH Ha YyepTexe?
3.2.4. Uto Takoe ceueHue U Kak ero CTposr?
3.2.5. Uto Takoe BhIHECEHHBIE U HAJIO)KEHHBIE CEYCHHSI U KAKMMHU JIMHUSMU OHU 00BOASTCSA?
3.2.6. CeyeHNs CUMMETPUYHBIC 1 HECHMMETPUYIHBIC.
3.2.7. Kak yKka3bIBaloT Ha 4epPTEKe MOJOKEHUE CEKYIIEH MIOCKOCTH?
3.2.8. Kakue OykBbI JOJKHBI ObITh Y JINHUW CEUECHUS?
3.2.9.Kakue Haanmycy qOKHEI OBITE HAJ ceyeHUeEM?
3.2.10. B xakux ciydasx JUHHUIO CEYCHUs HE POBOJAT U CeueHUE OYKBEHHOW HAIIMHUCHIO HE CO-
MpOBOXKAaeTcA?
3.2.11. T'ne pacnonaratot ceueHus?
3.2.12. Yro Takoe pa3pe3?
3.2.13. Tlpoctbie pa3pe3bl: BepPTHKAIbHBIE, TOPU3OHTAIbHBIC, MPOJOJbHBIE, TMOMEPEUHBIE,
HaKJIOHHbBIE, MECTHBIE.
3.2.14. CnoxHble pa3pesbl: CTylIeHYaThIe U IOMaHHbIE.
3.2.15. B xakux ciyyasx U Kak COeJUHSIOT YacTH BUJIA C YacTbIO pa3pesa’?
3.2.16. Kakue 0co6eHHOCTH UMEIOTCS TIPH BBITIOJHEHUH JIOMAHHBIX Pa3pe30B?
3.2.17. Kax BBIMONHSIOT CTYIIEHYaThIE pa3pe3bl?
3.2.18. Kak 0003Ha4aroT MpoCTOM, JOMaHHbBIN U CTYIIEHYAThIH pa3pe3bl?
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3.3. Pe3voa. Pe3voosvie uzdenus.

3.3.1. Yto Ha3bIBaeTcs pe3p00ii?

3.3.2. Pacckaxure o nmapamerpax pe3bOsb (Ui ,dsw,dep,S, P).

3.3.3. Ha xakux MmoBepXHOCTSIX HApe3aroT pe3bObI?

3.3.4. N3o0paxxenue pe3pObl Ha YepTexKax.

3.3.5. O6o3Ha4yeHne pe3bObl.

3.3.6. Kakue neranu OTHOCST K KperexHbIM?

3.4. Pazvemnuvle u Hepazvemubie coeOUHeHUs oemanelil.

3.4.1. Kak BbruepunBaioT 0OJITOBBIE COCTMHEHUS?

3.4.2.Kakue yrnpomieHust JOIyCKaloTCs PU BRIYEPUYNBAHUHU PE3bOOBBIX COCIMHEHUI?

3.4.3. Yo nmpencraBisieT co00 mmuibKa?

3.4.4. Kakue BubpI HEpa3beMHBIX coelMHEHMI Bbl 3HaeTe?

3.4.5. Uto Takoe cBapka?

3.4.6. Kak ycnoBHO 0003Ha4ar0T criocoObI CBapKu?

3.5. Ockuzvt demaneii u pabouue uepmedricu

3.5.1.Yto Takoe 3CKM3, W YeM OH OTJIMYaeTcsl OT paboyero uyeprexa JAeTaau?

3.5.2. Ha xakue sTamnsl neauTcst paboTa 1o COCTaBICHUIO CKU3a?

3.5.3. Yem pyKOBOICTBYIOTCS IIPH BHIOOPE MOJIOKEHUSI I€TATH IS 3aPUCOBKH TJIABHOTO BUJA?
3.5.4. Yto nmpencraBiseT coboii 3ydUaras repenava?

3.5.5. Uto Takoe mecTepHs u 3yd04uaToe Kojeco?

3.5.6. OcHOBHBIE 3JIEMEHTHI 3y09aToro KoJjeca.

3.5.7. OcHOBHBIC pacueTHBIE MApaMETPhI MITMHIPHYECKUX 3y0UaThIX KOJIeC U (POPMYIIBI TIO KO-
TOPBIM UX BBIUUCISTD.

3.5.8. Kakoii mopsiok BBITIOTHEHHS YepTexa?

3.5.9. Uto momemniaroT Ha 4epTexe 3youaToro kojeca?

3.5.10. 'me pacnonararoT Ha YepTeke TAOIHMIy IMapaMeTPOB U €€ COCTaBHBIC YaCTH; TEXHUYE-
CKHe TpeOoBaHUsA?

3.6. Uepmeoricu oouiezo euda u coopounvle yepmexcu

3.6.1. Yto nmoymkeH conepkaTh COOPOUYHBIN YepTexK?

3.6.2. Kak oTMe4aroT oT/IeJIbHbIE COCTaBHBIC YAaCTH HA COOPOYHOM depTexe?

3.6.3. B kakoii mociae10BaTeIbHOCTH BBITIOJHSIOT COOPOYHBIN YepPTEK?

3.6.4. B 4yem 3akitouaeTcsi MPUHIUITAAILHOE OTIMYHE YePTeKer cOOPOUHBIX 1 001Iero Buaa?
3.6.5. Ha3znauenue cnenudukanuy u ee 3aroTHeHHE.

3.7. YUmenue u oemanuposanue uepmeixncei

3.7.1. YUto Ha3pIBaecTC JACTAIIMPOBAHUEM COOPOYHBIX YESPTEIKEH?

3.7.2. Yem otimmyaeTcs pabovMil UepTeX JAEeTaIu OT ICKHU3a?

3.7.3. TpeboBanus peabsBISIEMbIC K pa0OYNM YEPTEIKAM JIeTajICH.

3.7.4. Kak 3anosHsr0TCs Tpadbl OCHOBHOM HAJIITKACH YEPTEKa JCTAIH?

3.7.5. Kak HaxonsaT Ha cOOpOYHOM YepTeKe HYKHYIO JeTallb Ha pa3pese?

Pa3nen 4. UepTexn U cXxeMbl 110 CHIEHUATbHOCTH
4.1. Ilpasuna umenusn u 6blNOAHEHUA CXEM
4.1.1. Yto Ha3BIBAaeTCSA CXEMOI?
4.1.2. HazHayeHune cxem.
4.1.3. Buasl cxeM U UX 0003HaUYEHHE.
4.1.4. Kakoif BHJ IPOECHHPOBAHUS HCIIONB3YETCs MPHU BBIMOJTHEHUU CXEM M B KaKOM Maciitade
n300pakaroT?
4.1.5. Yro Ha3pIBaercs "DIeMEHTOM CXeMBI"?
4.1.6. Kakue ycnoBHble Trpaduueckue 0003HAYCHUS HCIONB3YIOT MPH BBIMOTHEHUH CXEM
(cTaHmapTU30BaHHBIE U HE CTAH/IAPTU30BAHHBIE) U KaK UX MOSCHSIOT?
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4.1.7. Yto oTpakaeTcs Ha KUHEMAaTHUYECKOW, THAPABINYECKON, MTHEBMATUUYECKOU U DIIEKTPU-
4eCKOH cxemax?

4.1.8. Kakue mpaBuiia yCTaHOBJICHBI ISl BHITIOJHEHUST KUHEMATUYECKUX, DJIEKTPUUYECKHX, TU/I-
PaBIMYECKUX U THEBMATUYECKUX CXEM?

4.1.9. Kakumu I'OCTamu yctaHoBieHbI TpaduyecKHe YCIOBHBIE O0O3HAUYEHUS SJIEMEHTOB
cxem?

4.1.10. Kak HyMepyIOTCS BaJbl U OCTAJIbHBIC JIEMEHTHI CXeM?

4.1.11. Kakue TUIBI JUHUI NPUMEHSIOT NPU BbIYEPUMBAHUHN KMHEMATUYECKUX, DIIEKTPUYECKUX,
TU/IPABIMYECKUX U IHEBMATHYECKUX CXeM?

4.1.12. Kak oopMIISIOT OCHOBHYIO HAAIMUCH TP BBHITIOJTHEHUU CXeM?

4.1.13. CocraBinsiercs i crieluUKaUs Ha JICMEHTHI  YCTPOICTBA cXeM?
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