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IosicHuTeNLHAA 3aNIUCKA

Pabouas mporpamma no MmxeHepHOW rpaduke cocTaBiieHa Ha OCHOBE,
peKoMeHI0BaHHOM MuHnucrepctBoM oOpa3zoBanust Poccuiickoit ®enepanuu,
IpOrpamMMbl OCHOBHOI'O 00I1ero 00pa3oBaHMs IO YEPUYCHHIO, pa3pabOTaHHOU
aBTopamu: I-p ned. HayK A. JI. BOTBUMHHHMKOB, 3aCIy>KEHHBIM YYUTENb IIKOJIbI
P®, naypear I'ocyaapctBennoi npemuun PO HW. C. BpimHenonbCckuii, 1-p nem.
Hayk, pod. B. A. T'epsep, M. M. CenusepctoB. OTBeTCTBEHHBIN penakTop B. A.

I'epBep (u3narenscTBO «IIpocBemenuey)

[Iporpamma feTtanu3upyeT U PACKPBIBAET COJAEpPNKAHUE CTAHIAPTA,
onpeensieT OOUIyl0 CTPATEeTHu0 O0y4YeHHUs, BOCIUTAHUS U PA3BUTHUSA YHAIIUXCS
CpeACTBaMH y4eOHOTr0 MpeMEeTa B COOTBETCTBUU C LEISMU U3YyUCHUS YEPUCHUS,
KOTOpbIE  ONpeJAeNieHbl  cTaHmapToMm. Peanmuzamus pabouelt  mporpammbl
OCYIIECTBJISIETCS. C MCIOJB30BaHUEM Y4€OHO-METOJUYECKOTO  KOMIUICKTA!
borBunnukoB A.Jl., BunorpamoB B.H., Beimnenonsckuii W.C. Yepuenue:
Yueonuk 115 9 k1. — M.:[Ipoda; Actpensb, 2018 ., B COOTBETCTBHH C ITPUKA30M
MunucrepctBa oOpa3zoBanus W Hayku Poccuiickoit ®epepaunn Ne 253 or
31.03.2014 r. 00 yrBepxkaeHun DenepanbHOro TMeEpeyHs YYEOHHKOB,
PEKOMEHJyeMbIX K  WCIOJB30BAHMIO  TIPU  peald3alid  UMEIOIIUX
rOCYJapCTBEHHYIO AKKpPEIUTALMI0 00pa3oBaTeNIbHbIX MPOTrpaMM HadyaJlbHOTO
00111ero, OCHOBHOTO 0O0IIIero, CPeIHero o0Iero oopa3zoBaHus(CU3MEHEHUAMHA U
nononaHeHusiMu). Ilporpamma mo wumxkeHepHoil rpaduke mns 10-11 kmaccos
MAOY «JIuueit Nel55» coznana, Ha ocHOBe DefepanbHOr0 rocyJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO 00Iero o0pa3oBaHusl, yTBEPKIEHHOTO
npukazoM MuHuctepcTBa 00opazoBanus U Hayku Poccuiickoit @enepauuu ot 17
nexadbps 2010 1. Nel897, yueOubim mianom MAOY «Jlunerr Ne 155» Ilpukas
Ne274 ot 31.08.2017). CooTBeTcTBYeT TpeOOBaHUSIM K Pe3yJibTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTeIbHON MpOorpaMMbl OCHOBHOTO o00I1Iero oOpa3oBaHus,
coJieprkamierocsi B peiepaibHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAPTE

OCHOBHOTO 06HICFO 06pa30BaHI/I}I. HporpaMma HampaBJicHa Ha JOCTHXXCHHC



OOy4aroIIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IMPEAMETHBIX PE3YyJbTaTOB
oOyuenus, n3noxeHHubix B PI'OC.
IInanupyemsble pe3yjbTaTbl H3ydYeHHsi mnpeamera (JIMUHOCTHBIE,

METaIpeAMETHBIE U ITPEAMETHBIE PE3YIILTATHI)

JIMYHOCTHBIE pe3yabTarbl u3dydyeHus WHkeHepHoOW rpauku, B TOM

YHcJie B YACTH:
1.I'paknaHCKOro BOCIUTAHUS BKJIIOYAET:

-opMupoBaHUE AKTUBHOMU IPaKJIaHCKOM ITO3HUIINH, IPaXIaHCKOMN

OTBETCTBEHHOCTH, OCHOBAHHOW Ha TPATUIIMOHHBIX KYJIbTYPHBIX, JTYXOBHBIX W

HPaBCTBEHHBIX IICHHOCTSX POCCUHCKOTO OOIIECTRA,;

-pa3BUTHE KYJIbTYPhl MEKHAIIMOHAIHHOTO OOIIICHHUS;

-BOCTINTAHWE YBAKHUTEIHHOTO OTHONIICHHWS K HAIMOHAIBHOMY JOCTOHMHCTBY

JIIOJIEH, MX YyBCTBAM, PEIIUTHO3HBIM YOCKICHUSM;

2.I1aTpuoTHYecKoe BOCIMTAHUE ITPETyCMaTPHBACT:

-(opMUpPOBaHUE POCCUNCKON IpakJaHCKOU UJICHTUYHOCTH;

-opMHUpOBaHUE MTATPUOTH3MA, YYBCTBA TOPJIOCTH 3a CBOIO PoauHy, rOTOBHOCTH

K 3ammTe WHTepecoB (OTedyecTBa, OTBETCTBEHHOCTH 3a Oymymee Poccum Ha

OCHOBE Pa3BUTHS MPOrpaMM MATPHOTHUECKOTO BOCIUTAHUS JICTCH, B TOM YHCIIS

BOCHHO-TIATPHOTHIECKOTO BOCITUTAHUS,

- TOTOBHOCTB U CITIOCOOHOCTH 00YYaIOMMUXCS K CAMOPA3BUTHIO U

caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K O0YUEHHUIO U MIO3HAHHMIO;
c(hOpPMHPOBAHHOCTb IIEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHUS HAYKH U TEXHHUKH, YUYUTHIBAIOIIETO
MHOT000pa3ue COBPEMEHHOIO MHpA.
- opMupoBaHUE MUPOBO33PEHUS, IICIIOCTHOTO TPEICTABICHUS O MUPE B PopMax
TEXHUYECKOT0 TBOPUECTBA;

3.JlyX0BHO-HpaBCTBEHHOE BOCIIMTAHME OCYIIICCTBIISICTCS 32 CUET:

-pa3BUTHS y yYaIlUXCs HPABCTBEHHBIX UYBCTB (YECTH J0JTa, CIPABEIIUBOCTH,

MUJIOCEPIUS U APYKETI00Us);



-pa3BUTHS COTIEPEKUBAHMS M (POPMUPOBAHUS TTO3UTUBHOTO OTHOIICHUS K JIIOJISIM,
B TOM 4YHCIE K JIMIAM C OTrPAaHUYCHHBIMH BO3MOXHOCTSMH 3JI0POBBS U
WHBAJINJIAM.

-popMupoBaHUE BBIPAKCHHONW B TOBEJICHWW HPABCTBCHHOW IO3WIIUHA, B TOM
YHCIie CIOCOOHOCTU K CO3HATENLHOMY BBIOOpY 100Dpa;

-OKa3aHUE TOMOIIM JETSIM B BbIpaOOTKE MOENe IMOBEIEHUS B Pa3IMYHBIX
TPYAHBIX >KU3HECHHBIX CUTYallUsIX, B TOM 4YHCJIE€ MPOOJEMHBIX, CTPECCOBBIX H
KOH(JIMKTHBIX.

-OCO3HAaHUE 3HAYCHUSI CEMbM B JKM3HM 4YEJIOBEKa M OOIIeCTBa, MNPUHSITHE
IIEHHOCTH CEMEMHOM KU3HU, YBOXKUTEIHHOE U 3a00TIMBOE OTHOILICHHUE K YiIeHaM
CBOCH CEMbH;

4.9cTeTn4eckoe BOCIUTAHUE TIPEAIIONATACT:

-3CTETUYECKOE, SMOIMOHATIBHO-IIEHHOCTHOE BUJICHUE OKPYKAIOIIETO MUPA;
-popMupoBaTF W pa3BUBATh KOMIIETEHTHOCTh B OOJACTH HCIOJb30BaHUS
nH(pOpMaIIU-OHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHUI;

- OCYUIECTBIIATh CUHTE3 KaK COCTABJIEHUE LIETIOTO U3 YaCTEM;

- HaxoAWTh oOlee pemieHue, GopMyIupoBaTh, apryMEHTUPOBATh U OTCTaWBaTh
CBOC MHEHHE;

- CTPOUTH JIOTUYECKOE PACCYX IEHUE, BKIIOYAOUIEEC YCTAHOBICHHE NMPUYUHHO-
CIICICTBEHHBIX CBSI3EH;

- BBIOOp OCHOBaHUW W KPUTEPHUEB LISl CPABHEHHS, KiIacCHU(pUKAIMU OOBEKTOB,
CaMOCTOSI-TEJILHO BHIOMPAsi OCHOBAHUSI /I YKA3aHHBIX JJOTUUECKUX OINEPaIIHii;

- CaMOCTOSITeNIbHBIA  TOWCK,  KOHCTPYMPOBAaHHE U  OCYIIECTBJICHUE
JI0OKa3aTeIbCTBA; - CAMOCTOSITENIHO CO37aBaTh aJrOPUTM JACSTEIbHOCTU MpPH
pelieHun mpooJIeM TBOPUECKOTO U MMOMCKOBOTO XapaKTepa.

5.0uzuyeckoe BocnuTaHue, (opMuUpOBaHHE KYJBTYPHl  370POBbI U
AMOITMOHAIBHOTO 0JIaromoTydusi BKIFOUYALT:

-hopMHUpOBaHUE OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
MOTPEOHOCTH B 3JOPOBOM 00pa3e KU3HHU.

6.TpynoBoe BocmUTaHHE PEATTU3YETCS TOCPEICTBOM:



- Pa3BUTHE TPYAOIIOOUS U OTBETCTBEHHOCTH 32 Ka4e€CTBO CBOCH eI TEIILHOCTH;
-BOCIIUTAHUSI YBOXXEHUS K TPYAY U JIIOASM TPY/ia, TPYAOBBIM TOCTUKECHUSIM;
-pa3BUTHE HABBHIKOB COBMECTHOM palOOThl, YMEHHS padOTaTh CaMOCTOSTEIBHO,
MOOMIN3Ysl HEOOXOJUMbIE PECYpChl, NPABUIBLHO OIICHUBAHUS CMBICI U
ITOCJICJICTBUS CBOUX JCHCTBUI;

7. lleHHOCTH HAYYHOT'0 MIO3HAHUSA T10/Ipa3yMEBaCT:

-COJICUCTBUE TIOBBIIICHUIO TPUBICKATEILHOCTH HAyKWA JUIsl TOJPacTaIoIIero
MOKOJICHUS, MOJACPIKKY HAyUHO-TEXHUUYECKOTO TBOPUECTBA JeTeH;

- YMEHHE OIICHUBATh MPABUILHOCTH BBHIMOJHEHUS yUeOHOM 3a7a4u, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHUS;

-MOTpeOHOCTh B OOMIEHMHM C  XYJAOKECTBEHHBIMH  TPOU3BEIICHHUSIMHU,
c(hOPMUPOBAHHOCTh AKTUBHOI'O OTHOIICHUS K TPAJULMAIM XYHA0KECTBEHHOMU
KYJBTYPbI KaK CMBICJIOBOM, 3CTETUYECKON M TMYHOCTHO-3HAYUMOM IIEHHOCTH

- (opMUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH U
CITIOCOOHOCTH, O0YYAIOIINXCSI K CAaMOPA3BUTHIO U caMOOOpPa30BaHUIO HA OCHOBE
MOTHBAIMHU K 00YUCHHIO U TTIO3HAHUIO;

- OBJIQJICHUE XYJIO)KECTBEHHBIMHU YMEHUSMH M HaBBIKAMU B Pa3HBIX BHUJAX
TBOPUYECKOU JIESITETbHOCTH.

MeTanpeamMeTHbIe Pe3yJbTAThI:

- YMEHHE CaMOCTOSITEJIbHO OMNpEAeNsaTh LEJIH CBOEro OOy4YeHHs, CTaBUTh U
dbopmynmupoBath I ceOsS HOBBIE 3aJaun B yd€Oe W TO3HABATEILHOM
NeATEeIbHOCTH, pa3BUBaTh MOTHBBI W HHTEPECHl CBOEH IO3HABaTEJIbHOU

JIeSITCIIbHOCTH;

- YMETh aJICKBaTHO OIIEHUTh CTENEHb OOBEKTUBHOU U CYOBEKTHOW TPYIAHOCTH

BBITIOJIHEHUS Y9€OHOM 3a/1aun

- BBIABUTaTh BEPCUM pEHIeHUs MpoOsieMbl, (QOPMYyJIUpPOBaTH THIOTE3bI,

IpCaABOCXUINATDH KOHCUHBIN pe3yJibTar;

- CTaBUTh IL€JIb ACATCIBHOCTH Ha OCHOBC OHpC,Z[CJIeHHOﬁ HpO6JI€MI>I 141

CYILIECTBYIOIIUX BO3MOXHOCTE;



- opMynHpoOBaTh Yy4eOHBIC 3a7a9d KaK IIard JOCTHXKCHUS TIOCTABIICHHOW IIENN

JIeSITEIIbHOCTH;

- YMEHHE OpraHHM30BBIBATH y4ye€OHOE COTPYAHHUYECTBO U COBMECTHYIO
JESTENIbHOCTh C YYUTENIeM M CBEpCTHUKAaMHU; padOTaTh WHAMBHAYAIbHO U B
rpynne: HaXOAWThb OOllee pelIeHWEe U pa3peliaTb KOH(IMKTBI Ha OCHOBE
COrJIaCOBaHUS MO3ULMK U ydyeTa MHTEPECOB; (POPMYJIUPOBaTh, APTYMEHTHPOBATH
U OTCTauBaTh CBOE€ MHEHHUE.

HpeIlMeTHI)Ie pe3yabTaTbl

-Ilpuobmenne K rpaduUeckol KynbType KaK COBOKYMHOCTH JOCTHXEHUMN
YyeJoBeYeCTBA B 00JIaCTM  OCBOCHHUSI TrpadUuecKux CHocoOOB mepeaadu

uHpopMarnuy,
- Pa3zBuTHe 3puTEIHHON MAMATH, ACCOIMATUBHOTO MBIIIICHMS;
- PazBuTHe BU3yanbHO — MPOCTPAHCTBEHHOTO MBIIIICHHS;

-IlpuoOperenne ompiTa CO3MaHUS TBOPUYECKHX pabOT C  dJIEeMEHTaMU

KOHCTPYHUpOBaHUsl, B TOM unciie 0azupyromuxcs Ha UKT
- ®opMUpOBAHUE CTOMKOTO UHTEPECA K TBOPUYECKOU JIEATEIBHOCTH.

- CdopmupoBaTh y yyalluxcs 3HaHUS OO0 OPTOTOHAIBHOM (TIPSMOYTOJHLHOM)
IPOCLIUPOBAHUNA HA OJHY, JABE€ W TPU IUIOCKOCTU MPOEKIHH, O MOCTPOEHUU
AKCOHOMETPUUECKUX TMPOEKIUN (IUMETpUM W HM30METPUU) U  IpUeMax

BBIITOJIHCHHA TCXHHUYCCKUX PUCYHKOB,

- O3HaKOMHTD ydamuxcs C ImpaBUJIaMHU BBIIIOJIHCHU I qepTemeﬁ,

YCTaHOBJICHHBIMH rocyfapcTBeHHbIMU cTanaaptamu ECK/;
Ha xoHen roga BHINYCKHUK HAYYHUTCH:

10 kaacce



aHaJIM3UpOBaTh (POpPMY MpeaMeTa Mo YepTexkKy, HArMATHOMY H300paKeHHUIO,

HaType U MPOCTEUIINM pa3BepTKaM;

OCYILIECTBISATh HECIIOKHBIE MpeoOpa3zoBaHus GOPMbI U MPOCTPAHCTBEHHOTO

IMOJIOKCHUA IIPCAMCTOB U UX qaCTeﬁ;

YUTaTb W BbIIOJHATH BHAbBI Ha KOMIUICKCHBIX YCPTCIKAX (I/I SCKI/ISaX)

OTJEJIbHBIX MTPEIMETOB;
aHATM3UPOBATh TpaUUECKUIA COCTAB N300PAKCHHI,

OPUBOAUTH MPUMEPBl HUCIHOJIB30BAaHUS TpadUKd B IKU3HU, OBITY U

HpO(l)GCCHOHaHBHOﬁ JCATCIBHOCTH YCJIOBCKA,

MoJib30BaThcsl rocynapctBeHHbIMU cTangapTamu (ECKJII), ydyeOHUKOM,

y4eOHBIMH TTOCOOUSIMU, CITPABOYHOM JINTEPATYPOH;

BBIPAXKATh CPEACTBAMU I'papUKU UIEH, HAMEPEHHUS, IPOCKTHI.

B]:IHyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYIUTHLCH:

npuemMam pabOThl C YEPTEKHBIMU UHCTPYMEHTAMH,
MPOCTEUIIIMM F€OMETPUUYECKUM MMOCTPOCHUSIM;
MpreMa MOCTPOCHUS CONIPSKEHUN;

OCHOBHBIM CBEJICHUSM O TIpUdTe;

IPaBUJIaM BBINIOJIHEHUS YEPTEKEN;

OCHOBaM IIPAMOYTOJIbHOI'O IPOCHUPOBAHUA HAa OAHY, ABC M TPpHW B3aMMHO

MEPIIEHANKYJISIPHBIE TIIOCKOCTH TPOEKIIUM;
MPUHIIAIIAM TTOCTPOCHUS HATJISITHBIX N300paKEHUIM;

OCHOBHBIM TMPaBWJIAM IIOCTPOCHUS JIMHUM TNEPECEYEHUs NPOCTEUIINX

T€OMETPUYECKUX 00pa30B;

OCHOBHBIM IIpaBHJIaM BBIINIOJIHCHU A, YTCHUS U 0003HaYCHMS BHUIOB, CEUYCHUM

M Pa3pC30B HA KOMIIJICKCHBIX YCPTECIKAX;



e YCIOBHBIM 0003HAYEHUSIM MATEPUAJTIOB HA YEPTEKAX.
11 kaacc
HA KOHeIl I'o/Ia BHIMYCKHUK HAYYMTCS:
e aHAMM3HPOBATH (HOPMY IPEAMETA MO YEPTEXKY, HATIISIIHOMY H300paXKEHUIO,

HAType U MPOCTEUIINM pa3BepTKaM;

e OCYIIECCTBIISAITh HECJIOXKHBIE MTPeoOpa3oBanus (POPMBI U POCTPAHCTBEHHOTO

IMOJIOKCHUA ITPCAMCTOB U UX qaCTCﬁ;

e UYHNTAaTb MW BBIIOJHATL BHJblI Ha KOMIIICKCHBIX YCPTCIKAX (I/I 3CKH33X)

OTZIEJIbHBIX MTPEAMETOB;
e AHANM3HUPOBATH 'papuuecKuil cocTaB N300paAKEHUM;

J BBI6I/IpaTB TJIaBHBIN BUa W OIITHUMAJIBHOC KOJIMYCCTBO BHIAOB Ha

KOMIIIICKCHOM YCPTCIKC (I/I BCKI/ISG) OTACJIBHOI'O IIPCAMCTA,

e YHUTAaTh MW BbBIIIOJHATL HAIrJISIOHBIC I/1306pa)KeHI/I$I, AKCOHOMCTPUUCCKHUC

MPOEKINHU, TEXHUYECKUE PUCYHKU U HAOPOCKU;

e IIPOBOJUTH CAMOKOHTPOJIb IIPABHJIBHOCTH MW Ka4CCTBA BBIIIOJHCHUSA

npocTermx rpadpuyeckux padorT;

e TMPUBOAUTH TPUMEPHI HCIOIB30BaHUA TpaPUKd B IKU3HU, OBITY U

1po(heCCUOHATIBHON JESATEIIbHOCTH YEJIOBEKA;

e TMPAaBWIBHO BBIOMpATh IJIaBHOE H300pakeHHE, ONTHUMAJIbHOE KOJIHUYECTBO
M300paKEeHU, TUITBI N300paKEHUI Ha KOMIUIEKCHOM 4epTexke (MU ICKU3E)

MOJICIIH, IeTAJIA, IPOCTEHIIIEH COOPOYHOMN ¢ TMHUIIBI;

e BbBINIOJIHATH H€O6XO)II/IMBI€ BH/JbI, CCUCHHUA MW Pa3pE3bl Ha KOMILICKCHBIX

YEPTE)KAX HECIOKHBIX MOJAEIEH U IETAIIEH;

¢ BBINOJHATH YEPTEKU MPOCTEHUIIUX CTAHAAPTHBIX JeTanel ¢ pe3bOoil u ux

COCIMHEHUN;



e UYHUTATb YCPTCKMU HCCIIOKHBIX C60p0‘-IHBIX CAWHUIL], COCTOAIIMNX H3 TPCX —

IIECTH JIeTajIeii;

e OPHCHTHUPOBATHLCA HA CXEMAX ABWIKCHUA TPAHCIIOPTA, INJIAHAX HACCIICHHBIX

IYHKTOB U APYTUX OOBEKTOB;
e YUTaTh U BBINOJHATH IPOCTHIE KHHEMATHYECKHUE U SJIEKTPUUECKUE CXEMBI;
e BBIpAXaTh CPEACTBAMH IpaUKHU HIeH, HAMEPEHUS, IPOCKTHI;
e IIPUMEHATH INIOJYYCHHBIC 3HAHUSA IPU PEIICHUH 330a4 C TBOPYECKUM

coJiep>KaHUEM (B TOM YHUCIIE C 3JIEMEHTAMU KOHCTPYHUPOBAHUS).

BLIHyCKHI/IK MOJIYYUT BO3SMOKHOCTDb HAYIUTBLCH:

npuemMaM pabOThl C YEPTEKHBIMU UHCTPYMEHTAMH;
e MPOCTEUIINM I'€OMETPUUECKUM ITOCTPOECHUSIM;

e IPUEMBI [IOCTPOECHUS COIIPSKEHUM;

o IPaBUJIaM BBIIIOJIHEHUS YEPTEKEN;

e OCHOBHBIM THUIIaM Pa3bCMHBIX W HCPA3ZBEMHbBIX CO€,Z[I/IHCHI/II\/)I (Ha YPOBHC

3HAKOMCTBA);
¢ YCIIOBHBIM M300paXeHUSIM U 0003HAYEHUSIM PE3bObI Ha YEPTEXKAX;
¢ 0COOEHHOCTSIM BBIIIOJIHEHHMSI UepPTEXKeEil 00I1Iero Buga 1 cOOPOUYHBIX;
e OCOOCHHOCTH BBINIOJIHEHHUS apXUTEKTYPHO-CTPOUTEIBHBIX YEPTEKEH;

¢ OCHOBHBIM YCJIIOBHBIM 0003HAaYCHHUSIM Ha KHHEMAaTHYECKUX U QICKTPUICCKUX

cxXeMmax.

Conepsxkanue npeamera

I'padpuyeckne wu3zo0paxeHusi. TexHHMKA BBINOJHEHHUS 4YepTe:xKed U
npaBuJia ux opopmiieHust

OCHOBHBIE =~ TEOpETUYECKHE  CBEACHHUS.  YTIIyOJieHHEe  CBEACHUH O

rpaduueckux H300paKEHUSIX U O0JACTAX MX MpUMEHEHUs. UepTexu, ux



3HayeHHe B TMpakTukKe. ['paduyeckuil S3bIK U €ro poyib B Iepeaade
uHGOpMAaIIMHU O TPEIMETHOM MUpPE U 00 00111eYeTOBEYeCKOM OOIIIEHHUH.
Kynprypa dYepueHHMs W TEXHUKA BBINOJIHEHUA ueprexken. UYUepTexHbie
UHCTPYMEHTHI.

[IpyuMeHEHNE KOMIIBIOTEPHBIX TEXHOJOTHUW [JIS1 BBINIOJHEHUSI YEPTEXKEH H
co3manusa 3D-monenen.

Cuctemaruzanusa npaBuwil Oo(QOpMIICHUSI YepTEKEW Ha OCHOBE CTaHAapTOB
ECKJ: ¢opmarbl, OCHOBHasi HaAMKWCh, WWPUPTH YEPTEKHbIC, IJTUHUU
YyepTeka, HAHECEHUE Pa3MepPOB, MAaCIITAOBI.

[IpakTryeckue 3aganusi. 3HAKOMCTBO C OTJEIbHBIMU TUMAMU IpaduyecKout
JOKYMEHTAIIMU; TMOATOTOBKAa YEPTEXKHBIX HWHCTPYMEHTOB, OPraHU3alMs
pabodero MecTa; MPOBEACHUE PA3JIMYHBIX JUHUMN; BBIOJHEHUE HAAMHCEH
YEpTEKHBIM IIPUPTOM; HAHECEHHE pPa3MEPOB; BBINOJIHEHHE HCKU3A
«IUTOCKOM» JIeTaju.

Cnoco0b1 mocTpoeHust M300pasKeHuil HA YepTeRax

OcHoBHBIE TeopeTHUeckue cBeleHus. [IpoenupoBaHne Kak CpEACTBO
rpaduueckoro  ortoopaxkenuss Qpopmbl  npeameta. lLleHTpanbHOE UM
napajulesibHOoe IpoenupoBanue. [IpoennpoBaHne OTPE3KOB, NPSIMBIX H
IUIOCKUX (UTYp, Pa3IMYHO PACIOJIOKEHHBIX OTHOCUTENIBHO IUIOCKOCTEN
npoekunii. [lomyuenne akCOHOMETPUUECKUX TPOCKIINAM.

YUeprexxu B cuCTEME NOPSAMOYIOJIBHBIX —Ipoekiuu. [IpsMoyrosbHOE
MIPOELMPOBAHUE HA OJIHY, IBE U TPH IJIOCKOCTU NMpOoeKui. CpaBHUTEIbHBIN
aHaJIN3 IPOEKIIMOHHBIX U300paKEHUM.

N300pakeHnst Ha TEXHUYECKUX UYEPTEKax: BUABI M UX HA3BAHUS, MECTHBIE
BU/IbI, HEOOXOIMMOE KOJIMYECTBO BUAOB HA YEPTEKE.

AKCOHOMETpHUYECKAS NPOCKIUA. TeXHUYECKUN PUCYHOK.

[Tpaktrueckue 3amanus. CpaBHeHHE U300paKeHUI (HaXO0XIEHUE YepTexKe
NPEeIMETOB MO MX HArJsJHBIM H300paKEHHUSIM); YKa3aHUE HaIpaBICHUI
IPOCLUPOBAHUA JUI IIOJYYEHHs] IIPOCKLMM IPEAMETa; HAXOKICHHE

IIpaBUJIbHO BBIMMOJHCHHBLIX BHAOB JCTAIW IIO HAIJIAAHOMY I/I306pa)K€HI/IIO;



BBIIIOJIHEHHE YepTeXa MpeaMera I0 MOAYJIbHON CETKE; BBINOJHEHUE
Mojienel (MoIeIMPOBAHNE) IETANICH U PEIMETOB MO YEPTEKY.

Yeprexu, TeXHHYECKHE PUCYHKH H 3CKHU3bI IPeAMETOB

OcHoBHBIE TeopeTuueckue cBeneHus. [Ipoexkuuu smemeHTOB (GUTYp Ha
yepTexax: M300pakeHUs: Ha 4yepTexe BEpUIMH, pedep M IpaHell mpeamera
Kak HocuTelsel rpadpuieckoil nH(popMaLuu.

[IpssMOyroJibHbIE MPOEKIUH U TEXHUYECKUE PHUCYHKHM MHOTOTPaHHUKOB M
TeN BpalleHus. BpisiBieHne oObeMa ImpeaMeTa Ha TEXHUYECKOM PHUCYHKE.
Pa3BepTku nMoBEpXHOCTEN HEKOTOPBIX TEI.

[Ipoekuuu ToYeK Ha MOBEPXHOCTIAX F€OMETPUUECKUX TEJl U IPEIMETOB.
AHanu3 reomeTpudeckoi popmsl npeameTa.

[TocTpoenue yepTexeil NpeaMETOB Ha OCHOBE aHAJIM3a UX T€OMETPUUYECKON
¢opmbl. Hanecenue pasmepoB Ha yeprexax ¢ ydeToM (OpMBI MpEAMETA,
UCITOJIB30BAHUE YCIIOBHBIX 3HAKOB.

I'padprueckoe oTOOpa)KeHHME M UYTEHHWE T'€OMETPUYECKONM HH(POPMALMHU O
npeaMere. AHanu3 rpauIecKoro cocTaBa M300pakeHUM.

['padpuueckue (reomMerpuyeckre) MOCTPOCHHMS: JEJICHUE OTpe3Ka, yIria u
OKPYKHOCTH Ha pPaBHbIE YACTH; [IOCTPOCHHE COIPSIKEHUM.

UreHue yepTexei u Ipyrux  rpaduyecKux U300paKEHUH.
[TocnenoBaTenbHOCTh YTEHUS YEPTEKEN JeTalleld Ha OCHOBE aHalIn3a (POPMBbI
Y UX NPOCTPAHCTBEHHOI'O PACIIOJIOKEHHUS.

DCKU3bI AeTallel, TOCIe0BATEIbHOCTD UX BBITIOJHEHUS.

IIpakTnueckue 3amanus. HaxoxaeHue Ha yeprexe INpeamera MpPOeKLUH
TOYEK, MHOpAMBIX M  IJIOCKUX  (QUIYp; IOCTPOEHHE  YEpTEKEl,
aKCOHOMETPUYECKHX TMPOCKIUH M TEXHUYECKUX PHUCYHKOB OCHOBHBIX
FEOMETPUYECKUX TEJI; HAXOXKICHUE TNPOEKIMN TOYEK, JIekalMxX Ha
MOBEPXHOCTU MpEIMETa; aHalIu3 TeoMeTpUuecKod (opMbl IMpeaMera o
YepTexkKy; BBINMOJHEHUE TEXHUYECKUX PHUCYHKOB M OCKHU30B JIeTajei;
BBIIIOJIHEHHE 4YEpTeKa JeTald MO €€ ONMCAHWIO; AHAJINU3 COJEp KAHMS

uH(pOopMaIuK, MPECTAaBICHHON Ha rpapUUeCKUX N300paKEHUSX.



JleneHne OTpe3KOB W OKPYXKHOCTM HAa pPaBHBIE YacTH; ITOCTPOCHHUE
CONPSDKCHUM; BBINIOJIHEHUE YEPTEXKEU JEeTale ¢ TIeOMETPUYECKUMU
IIOCTPOEHUSIMH; IOCTPOECHNE OPHAMEHTOB H JIp.

CpaBHeHHne n300pakeHU; HAX0XICHHUE JJIEMEHTOB JeTallell Ha YepTexe U
Ha HarjasiHOM H300pa)X€HUM; AaHAJIU3 I'e€OMETPUUYECKON (OpMBI JeTalei;

YCTHOC YTCHHC YCPTCIKA I10 BOIIPpOCAM U 110 3aJaHHOMY IIJIAHY.

IHocTpoenue yepre:kei, coAepKaAIIUX CEYCHUSI U Pa3pe3bl

OcHoBHBIE TeopeTnueckue cBeaeHuss. Ceuenus. Ha3znaueHue cedeHUN.
[Tonyuenne ceueHuid. Pa3merenne m 0003HAUECHUE CEYCHUN HaA YEPTEKE.
['paduueckure 0603HAYCHUST MATEPUATIOB B CEUCHUSIX.

Pa3pesbl. HaznaueHnue pa3pe3oB Kak CpeCTBa MOJy4eHUsT MHPOpMAIUU O
BHYTpeHHEH ¢opMe U yCTpoiicTBe Jaeranu W wusnenus. Haspanue wu
o0o3HaueHue pa3pe30B. MecTHbIE pa3pesbl.

CoenuHeHne Ha yepTexke BuAa U paspesa. CoeMHEHUE YacTH BU/IA U YaCTH
pa3pe3a. CoelMHEHUE TTOJIOBUHBI BUA U TIOJIOBUHBI pa3pesa.

HexoTopbie ocoOble ciiydan MPUMEHEHHUS Pa3pe30B: U300paKEHHUE TOHKUX
CTEHOK M CIHI] Ha pa3pe3ax.

YcnoBHOCTH, yNpoIlIeHUs U 0003HAUYCHUS Ha 4Yeprexax aetaneil. Boidop
rJ1aBHOrO M300pakeHus. Henomueie n3o0paxkenusd. J[onogHuTEIbHbIE BUIBI.
TexkcroBas u 3HaKOBasi MHYOpMAIUS HA YEPTEKaX.

[IpakTnueckne 3anaHuvs. BBITIOJIHEHHE ACKU30B W YEPTEXKEU JeTaneu C
HCIIOJIb30BaHUEM CEUCHUM; BBITIOJIHEHUE JCKHU30B M UepTexed AeTaneil
MPUMEHEHUEM Pa3pe30B; YTEHUE YEPTEXKEH, COIEPIKALIUX PA3PE3DIL;
HAaHECECHHWE Ha 4YepTexax [MPOCKIMM TOYEK, PACHOJIOKEHHBIX Ha
MOBEPXHOCTH  TpPEAMETa;  JOouepuMBaHUE  HW300pKEHUM  JIeTalieH,
COJZIEp KalllX Pa3pe3bl; BHIMOJHEHHE YEepPTEkKEU JeTalel ¢ UCIOIb30BaHUEM
MECTHBIX pPa3pe30B; TMOCTPOEHHE OTCYTCTBYIOIIMX BHJIOB JETAIA C

pUMEHEHUEM HEOOXOIUMBIX Pa3pe30B.



YreHue uepTexket ¢ yCIOBHOCTSAMH, YIPOUICHUSIMH U APYroil rpaduueckoit
uHopMaIueit o mpeaMere.

Yepre:xku cCOOPOUYHBIX eIUHMIL

OcHoBHBIE TeopeTHUecKre cBeieHud. [ paduueckoe 0ToOpaxeHNE U YTCHUE
TEXHUYECKON MH(POPMAILIUK O COCIMHEHUH JIeTaNe U COOPOUYHBIX €IMHUIIAX.
Bunel coenuHenuii aetanei. M3o0pakeHne OOJNTOBBIX, IIMHUJICYHBIX,
BUHTOBBIX U JPYTUX COCAUHEHUHU.

N3o6pakenne u 0603HaueHHE pe3b0bl HA YepTekax. YTIIyOlieHue CBeJeHUN
0 COOPOYHBIX YepTEkKaX, HA3HAYECHUU U COJICPKAHUU YepPTEkKEd COOPOUHBIX
eauHull. YteHue cOOpouHbIX yepTexei. JletainpoBanue.

[IpakTueckue 3ananus. M3ydeHwe dyepTeKed pa3IMYHbIX COEOUHEHUI
JieTaje; BBIMOJHEHUE 3CKHU3a OJIHOTO U3 PE3bOOBBIX COCAUHEHUM JIeTaleH;
YTEHUE YepTeXeH, coaepKalmx Hu300pakeHus COOPOYHBIX EIUHMUII;
BBITIOJIHEHHUE ACKU30B WMJIM YEPTEKEH JeTaneil 1mo 3aJjaHHOMYy COOPOYHOMY
YEepTExKy (JIETaTUPOBAHMUE).

Urenue yepTexei nerasieid, MMEIONUX pe3b0y Ha HApYKHOW M BHYTpPEHHEH
MOBEPXHOCTSAX;  BBIMOJHEHUE  OACKU30B  MPOCTEHIIUX  JAeTaliel ¢
n300pakeHUeM pe3b0bl, 0003HAUYCHHUE PE3bOHI.

CTpoute/ibHbIE YepPTeXKH

OcCHOBHBIE  TEOpeTUUECKHME CBeJeHusd. Ha3zHaueHue  CTPOUTEIbHBIX
yeptexed. M300pakeHrss Ha CTPOUTENBHBIX dYepTexkax: dacaj, IUIaH,
paspe3. MacmTaObl CTpOUTENBHBIX YepTexel. PasMepbl Ha CTPOUTENBHBIX
yepTekax. Y CIOBHBIE U300pakKeHUsI Ha CTPOUTEBHBIX YepTeKaX: OKOHHBIC
U JBEpPHBbIE MPOEMBbl, JIECTHUYHBIE KJIETKH, OTOMUTEIbHBIE YCTPOMICTBA,
CaHUTapHO-TeXHUYECKoe oOopynoBaHue. [lopsAmoK UTEHHS CTPOUTEIBHBIX
YEPTEKEH.

[IpakTnueckne 3anaHus. M3ydeHue CTPOUTENBHBIX uYepTexken. UreHue
CTPOUTENIPHBIX YEPTEKEH C  YCIOBHBIMH H300pakeHUsMH. YTeHue

MacmTabOB Ha CTPOUTEIIBHBIX YEPTEKAX.



Pasnen 1. Begedenue. Texnuxa ewvinonnenus uepmedcei U nNpasula ux
oopmnenus -1 u.

3HAaYeHUE YEpUYCHHsS] B MPAKTUUYECKOW JAeATENbHOCTH rojch. Kparkue
cBeneHuss o0 ucropun dvepueHus. COBpEeMEHHBIE METOJbI BBITIOJTHCHHUS
YEPTEKEN C NPUMEHEHHEM KOMIIBIOTEPHBIX mporpamM. lLlenmn u 3agaum
M3YUYECHHS YEPUCHHUS B IIKOJIE.

NHCTpyMEHTBI, TPUHAJICAKHOCTH U MAaTEPUAIIBI JJIsI BHITIOJIHEHUST YEPTEXKEH.
PannonansHbie IpuéMbI pabOThl HHCTPYMEHTAMH.

Opranuzanus pado4ero Mecra.

[lonarue o cranmaprax. JluHUM yepTexa: CIUIONIHAS TOJCTash OCHOBHAas,
IITPUXOBasi, CIUIOIMIHAS  BOJHUCTAas, IITPUXIYHKTHUPHAsT W  TOHKAas
HITPUXITYHKTUPHAsA ¢ AByMsl ToukamMu. @opmatel Dopmar, pamka, OCHOBHAs
Haanuch. CBeleHUS O HAHECEHWH pPa3MEpOB Ha uepTekax (BBIHOCHAS U
pa3MepHas JIMHUS, CTPENIKH, 3HAKA JAUaMETpa, paauyca, TOJNIINHbBI, JJIUHBL,
PacCIoOKEHUE PA3MEPHBIX YK CEN).

[TonsTue o cumMmerpun. Buasl cuMMeTpuu.

[Ipumenenue u oOo3HayeHue Macmrtaba. CBefeHHS O YEPTEKHOM
mpudTe. BykBbl, UGPHI U 3HAKK Ha YepTEKaX.

Pasznen 2. Cnocobwt npoeyuposanusi-4u.

[IpoenupoBanne. lleHTpanpHOE W MHapajuleJbHOE  MNPOCHUPOBAHUE.
[IpsimoyrosibHBIE TMPOEKIUU. BhimogHeHHE W300pakeHW TPEeIMETOB Ha
OJIHOM, IBYX M TPEX B3aWMHO MEPIECHANKYJSIPHBIX TIJIOCKOCTAX MPOCKIIUM.
Pacnonioxkenrne BHJOB Ha 4YEPTEKE M HMX HA3BaHMS: BHJ CIEPEIU, BUJ
cBepXy, BuI ciieBa. OmpeneneHne HEOOXOAUMOTO W JIOCTATOYHOTO YHUCIa
BUJIOB Ha uepTexax. [loHsTHe 0 MECTHBIX BUAX.

Pasznen 3. Axkconomempuuecxkue npoexyuu-5u.

[Tomyuenue AKCOHOMETPUYECKUX MPOCKIIUH. [TocTpoenue
aKCOHOMETPUUYECKUX MIPOCKIIHM. Kocoyronbhas dbpoHTaNBHAS
JUMETpUYecKass W MPSAMOYIoJibHasE ~ HU30METPUYECKas  MPOEKIIUHU.

HaHpaBJICHI/Ie 006171, IMOKa3aTCJ/IM UCKAKCHUS, HAHCCCHUC Pa3MCPOB.



AKCOHOMETPUYECKHE TTPOCKITUH TUIOCKUX U 00BEMHBIX (PUTYD.
AKCOHOMETPUYECKHE  MPOEKIMU  MPEAMETOB, HMEIOMIUX  KPYTJIbIE
MTOBEPXHOCTH. DJUIUIIC KaK MPOEKLHs OKpYykHOCTH. [locTpoeHune oBaia.
[londatre O  TEXHUYECKOM  pHUCYHKE. TeXHHYECKHME  PUCYHKH U
aKCOHOMETPUYECKHE  MpPOEKIMH  mnpeamMeToB.  Beibop  Buga  —
aKCOHOMETPUUYECKON MPOEKIUU U PALIMOHATIBHOTO CIIoco0a ee MOCTPOCHHUS.
Pa3nen 4. YUmenue u svinonnenue uepmediceri-12u.

AHanu3 TreoMeTpuyecKor (QopMbI MpeaMeToB. MbICIEHHOE pacdJieHEHHE
npeaMeTra Ha TEeOMETPUYECKHE Tela — MPU3MBI, MWIMHAPHI, KOHYCHI,
MUpPaMUJIbI, IIAp U UX 4YacTu. UepTeku U aKCOHOMETPUYECKHUE MPOCKIIMU
r€OMETPUYECKUX TeJl. YepTex U IpyIIbl FEOMETPUUECKHUX TET.

[Ipoekuuu BepivH, pedep U rpaHeil npeamera. HaxoxaeHue Ha yeprexe
BEpIINH, pedbep, 00pa3yronMX U MOBEPXHOCTEHN TeJ, COCTABISIOMUX (opMy
npeaMera.

11 kaace

Paznen |V.Umenue u evinonnenue uepmediceii-3 u.

[Topsinok moctpoeHus n3o0paxxeHuit Ha ueptexxax. Hanecenue pazmepoB Ha
yepTexkax ¢ yderoM (Gopmbl mnpeameTa. AHaNMU3 rpapuyecKoro cocraBa
MU300paKEHUH.

['eomeTpudeckue  MOCTPOCHUS,  HEOOXOAUMBIE  MPU  BBINOJHEHUH
yepTexKen. BeIoIHEHHE  YepTeXkel MPEIMETOB € MCIOJb30BAHUEM
rCOMETPUYECKUX TOCTPOCHMIM: JIeJICHHE OTPe3Ka, OKPY>KHOCTU W yrja Ha
paBHBIE YaCTH; CONPSIKCHUM.

Yeprexun pa3BEPTOK MOBEPXHOCTEN T'€OMETPUUECKUX TeJ. lIopsanok dreHus
YEPTEKEN JICTATICH.

Pazgean 5. Ickuszvi-4y.

BrinonHeHne 3CKU30B IeTaleu.

[ToBTOpEHME CBEIEHUIA O ClIOCOOAX MPOEIIUPOBAHUS.

Pa3nen 6. Ceuenus u pazpesvi-12u.

OO6m1ue cBeIeHHUS O CEUCHUSX U pa3pesax.



Ha3nauenue ceuenwii. [IpaBuiia BBIMOJHEHUS HAJOKEHHBIX U BBIHECEHHBIX
ceueHuit. O6o3HaueHue ceyeHuit. ['paduueckoe n3obpaxeHne MaTepuaioB
Ha CeYeHUsX. BhIloHeHne ceueHu MpeaAMETOB.

Hasnauenne paspesos. [IpaBuiia BeImosHeHHs paspe3oB. Pazmuuusa Mexnay
paspe3amu U cedyeHusiMu. [IpocTthie  paspe3bl  (FOpU3OHTAJIBHBIE,
dbponTtanpHbie U npoduabHbie). CoeIMHEHHS YaCTH BHJIa C YacThIO pa3pesa.
Oo6o3Hauenne pa3pe3oB. MecTHbie pazpe3bl. OcoObie Cirydam pa3pes3oB.
CrnosxHble pa3pe3bl (CTyNeHYaTbld U JIOMaHbIN).

[IpumeHeHue pa3pe30B B aKCOHOMETPHUUECKUX MPOESKUIUAX.

ToHKME CTEHKM M cHuUbl Ha paspe3e. [Ipyrue cBeieHHs O CEUEHUSIX U
paspe3sax.

Paznen 7. Coopounvie uepmesrcu-1 u.

OO1ue cBeieHNs 0 COEAMHEHNH JeTaliell. Pa3beMHble coeTMHEHUs IeTalei:
OONTOBBIC, IIMUJICYHBIC, BUHTOBBIC, IIMOHOYHBIE U  IITU(PTOBHIC.
O3HAaKOMIIEHHE C YCIOBHOCTSIMHU U300paKE€HUS U 0003HAUEHHS HA YepTeKax
HEpa3bEMHBIX COCIMHEHHM (CBAapHBIX, MasHBIX, KJeeBbIX). N300pakenue u
o0o3HaueHue pe3bObl. M300pakeHne pe3bObl Ha CTEpKHE U B OTBEPCTHUHU.
O6o3HaueHHe  METPUYECKONM  pe3bObl.  YMpOoIeHHOE  H300pakeHue
PE3b0OBBIX COCTMHCHHMIA.

Yeprexxkn OOATOBBIX U IIMUICYHBIX COCIUHEHUN. UepTexu MIMOHOYHBIX U
MTU(PTOBBIX COCTUHEHHM.

OO6mue cBefeHUs O COOPOYHBIX UepTexkax wusnenuid. O6o0ueHne u
CUCTEMaTHU3allMsl 3HAHUM O COOPOYHBIX YepTexax (crneuuduxanus, Homepa
NO3UIMN U Jp.), NPUOOPETEHHBIX YyYalIUMHCS B MPOLECCE TPYIOBOTO
oOy4eHus.

N306paskennst Ha COOPOYHBIX YEPTEKAX.

[Topsimok uTeHus COOPOYHBIX YEPTEKEH.

[lITpuxoBka ce4YeHU CMeXHbIX neranedl. Pa3mepbl Ha cOOpOYHBIX
YEepTEkKaAX.

VY ca0BHOCTH U yIPOIIEHUSI HA COOPOUYHBIX YEPTEkKAX.



[ToHsiTHE O NETATTUPOBAHNUH.

3. TemaTnueckoe niianuposanue 10 kiacc-344

Ne Tembl KonnuectBo yacos IIpakTrueckas 4actpb
1. Texuuka opopmieHus 7 IIpakTuueckue paboThI
yepTexen
I'padmueckue paboTh
2. CniocoObl 4 I'paduueckue paboOTHI
IPOEUPOBAHUS
[TpakTrueckue paboThl
CamocrosTenbHas padoTa
3. AKCOHOMETPUYECKHUE 5 [IpaxkTuueckue paboThI
MPOEKLINH
I'paduueckue paboThI
4, YteHue U BHIIOJIHEHHUE 12 [IpaxkTuueckue paboThI
yepTexKen
CamocrosTenbHas padoTa
5. ['paduaeckne pabOThI 3 I'paduueckue paboThI
6. KonrtponbHas padota 1 KonrposnsHast paboTta
TemaTtnueckoe mianuposanue 11 kiaacc-34u.
Ne Tembl KomnuectBo wacoB | Ilpaktuueckas
4acTh
1. |Yrenue u BBINIOJIIHEHUE YEPTEKEN 3 [IpakTrueckue
paboTHI
I'paduueckue
paboThI
2. | Dcku3bI 4 I'paduueckue
paboTHI
3. |Ceuenue u paspesbl 12 [IpakTuueckue




paboTHI

I'paduueckue
paboThl

COopounbie yepTeKU

[IpakTrueckue
paboTHI

Kontponbhas padora

KonTtponbHas
paboTta

I'padprueckue paboThI

I'paduueckas
pabora

[IpakTuueckue paboOTHI

[IpakTnueckas
paboTta
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