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TEMe, BOIPOCHI JJII CAaMOKOHTPOJS, CIHUCOK YYEOHOW JUTEpaTyphl, OTPa’KCHBI
PEKOMEHJAITMN JJI BBITTOTHCHHUS pPacdeTHO-TpadUiIecKuX padOT MJis HaIpaBiICHHUS
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WHXUHUPUHTA TEXHOJIOTMYecKoro odopynoBanus 27 despaisa 2023 ., mpoTokos Ne 2

Y4ebHO-MeTOANUEeCKOe TTOCOOUE M0 U3YyUYEHUIO JUCITUIUIMHBI PEKOMEHI0BAHO
K W3JaHUI0 B KAYECTBE JIOKAJTLHOTO JJICKTPOHHOTO METOIUYCCKOTO MaTepuaiia s
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BBEAEHUE

[lenpto ocBoeHust aucuuIuiMHbBl «MHXEeHepHass M KOMIbIOTEpHas Tpaduka»
ABJsIeTCSl (POPMHUPOBAHUE TEOPETUUYECKUX M MPAKTHUECKUX 3HAHHWNA M0 WHXKEHEPHOU U
KOMIIBIOTEPHOM Tpaduke.

[Tpu peanuzanuu guctUIUIMHBL «VH)XXEeHEpHAass W KOMIIbIOTEpHas rpaduxa
OpraHu3yeTcsl MpaKkTU4YecKas NOJArOTOBKAa NYTEM MPOBEICHUS JA0OPAaTOPHBIX H
NPAKTUYECKUX  3aHATUH, MPEeAyCMAaTPUBAIOIIMX  y4yacTHe oOOydJaroummxcsi B
BBITIOJIHEHUH ~ OTHAEIBHBIX  3JEMEHTOB  paboT, CBS3aHHBIX C  Oyayien
npodeccruoHaIbHOM 1eITeTbHOCTHIO.

B pesynbrare 0CBOCHUS AUCHUTUIMHBI 00y4YaIOHics JOKEH

3HaTk:

- IPUHIUIBI TPaQHUUECKOr0 U TEOMETPUUECKOTO MOJIETUPOBAHUS UHKEHEPHBIX
3a/1a4, a TaKKe MPOCKTUPOBAHMS, U3TOTOBIICHHS U SKCIUTyaTallMu JIeTajaei, MalluH U
MEXaHU3MOB;

- 00LIETEOPETUYECKUE MOTOKEHUS U CIIOCOOBI, HEOOXOAUMBIE JJIs1 IOCTPOCHHUS
M300paKEHU MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

- METOJbl TEOMETPUYECKHX IIOCTPOCHUW, a TaKke MPUEMBI pPEIICHUS
MO3ULIMOHHBIX U METPUUECKUX 3a/1a4;

- o0mue tpedoBanus ctangaptoB ECKJ[ v Apyrux HOpMaTUBHBIX JOKYMEHTOB
K BBIIIOJTHEHUIO ¥ O()OPMIICHUIO KOHCTPYKTOPCKUX TOKYMEHTOB;

- COBpEMEHHbIE CIIOCOOBI aBTOMATU3aluu IpadUyecKux padoT, BOZMOXKHOCTU
aBTOMAaTU3HPOBAHHOIO CO3JaHMSI TE€OMETPUUYECKHX MOJENIEH NPOCTPAHCTBEHHBIX
OOBEKTOB U BBITIOJHEHUS YEPTEKEH;

YMETB:

- CTPOWUTH H300paKEHUS MPOCTPAHCTBEHHBIX (OPM HA IJIOCKOCTH, T. €.
COCTaBJIATH YEPTEK;

- MBICJIEHHO BOCIPOU3BOJAUTH MPOCTPAHCTBEHHYIO (POpMY H300paKEHHOTO Ha
YyepTeke MpeMeTa;

- BBINOJHATh AHAJIM3 W CUHTE3 MPOCTPAHCTBEHHBIX OTHOLIEHUN HA OCHOBE
rpauuecKkux MOJENel MPOCTPaHCTBA,

- COCTaBJISITh AITOPUTMbI M peliaTh rpaduyecKUMH METOJAaMM 3aJadd o
B3aMMHOM PAaCIOJI0KEHUU U U3MEPEHUU T€OMETPUUYECKUX (POPM B POCTPAHCTBE;

- TOJIb30BaTbCsl CTaHAAPTAMHA U CIPABOYHOW JIUTEPATYpPOU, a TAKKe
CpeICTBaMU KOMIBIOTEPHOU rpaduku;

BJIAJCTh:

- HaBBIKAMHM COCTaBJIEHHS W YTEHHS YEPTEXKEH, a TakKe H3yUYEHHUs
HOPMAaTHBHBIX UCTOYHHUKOB M HCIIOJIb30BAHUSI CIIPABOYHON JIUTEPATYPHI;

- HaBbIKaMHU HcMoyib30BaHusd OBM B rpaduueckux MNOCTPOCHUSX, CO3JaHUS
2D- u 3D-mopenelt B paMkax rpauyecKux CUCTEM.

JInst ycHemHoro OCBOEHUS AMCHMIUIMHBI «HXkeHepHas W KOMIbIOTEpHas
rpauka» CTYJIEHT HOJKEH aKTUBHO paboTaTh Ha JEKIMOHHBIX U MPAKTHYECKHUX
3aHATHUSIX, OPTaHU30BbIBATH CAMOCTOSITENBHYIO BHEAYIUTOPHYIO 1€ATEIbHOCTD.



Jlns  oueHMBaHMS MO3TAamHOTO (OPMHUPOBAHUSA PE3YJILTATOB  OCBOEHUS
OUCUUIUIMHBL (TEKYIIM KOHTPOJb) MPETyCMOTPEHBI TECTOBBIE U KOHTPOJBHBIE
3amaHusl. TecTupoBaHME U pEIICHHE KOHTPOJBHBIX 3aJaHUil  00y4aroumxcs
MIPOBOJIUTCA HA MPAKTUYECKUX 3aHATHUSIX IOCIE MU3YYEHHUS] COOTBETCTBYIOIIMX TEM.
TectoBoe 3amanue npenxycMaTpruBaeT BHIOOp MPaBUIHLHOTO OTBETA HA MOCTABICHHBIN
BOIIPOC M3 MpEIJIaraéMblX BApUAaHTOB OTBETA. llepedeHb NpHUMEpPHBIX TECTOBBIX U
KOHTPOJIbHBIX 3a/laHui TPEJCTaBiICH B (POHIE OIEHOYHBIX CPEACTB MO JaHHOU
JVCLUIUIAHE.

[IpomexyTouHast aTTecTalus 1Mo AUCIHUIUIMHE 3a MEPBBIM CEMECTP MPOBOIUTCS
B ¢opme 3adera. I[IpoMexxyTouHas aTTecTanusi NPOXOJUT IO pe3yJbTaTam
OPOXOKAEHUS BCEX BHUAOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH: CTYIEHT JOJKEH
BBITIOJIHUTh W 3allMTUTh BCE pacuy€THO-Tpauueckue 3aJaHus, MOJYYHUTh
IIOJIOKUTENIBHBIC OLIEHKH I10 PE3yJIbTaTaM TECTUPOBAHUS U BBIITIOJIHEHHS Ay JUTOPHBIX
KOHTPOJIbHBIX 3ajaHuid. CTylIeHTbl 3a04HOM (QOpMbI OOy4YEHHUS [IOMYCKAKTCS K
3a4€Ty MO pe3yiabTaTaM pacueTHO-Tpaduyeckoit paboThr No 1.

VYcnoBueM — yCHEIIHOTO  YCBOEHHS — JuCUMIUIMHBL  «MHXeHepHas U
KOMITbIOTEpHAs Tpaduka» SBISETCA BBINOJIHEHUE JabopaTopHOro mpaktukyma. Ha
7a00paTOPHBIX 3aHATUAX CTYAEHTAM NPUBUBAIOTCS HABBIKM aBTOMATH3WPOBAHHOIO
BBITIOJIHEHHSI KOHCTPYKTOPCKOM JOKYMEHTAIMU C TPUMEHEHUEM OJTHOM U3 Hauboiee
pacnpoctpanénubix CAD-cucrem. Ilpu mnpoBeaeHMM 7a0OpPATOPHBIX —3AHITHMA
UCIIOJIb3YIOTCS COBPEMEHHBbIE TEXHUYECKHE CpelcTBa (mepcoHanbHble OBM).
JIaGopatopHble paOOThl BBIMOJHSIOTCS B BBLACIEHHOE Y4EOHBIM IpaMKOM BpEMs.
[lepeuens 1abopaTOPHBIX pabOT MPUBOJUTCS B OTAECIBHOM Y4eOHOM ITOCOOUHU.

[IpomexxyTouHas aTTecTauus N0 JUCLUIUIMHE 332 BTOPOM CEMECTP IMPOBOIUTCS
B (¢opme »osKk3ameHa. K »dK3aMeHy JONYyCKAarOTCS CTYACHTBI, IOJIOXKUTEIbHO
aTTECTOBAHHBIE 10 PE3yJIbTaTaM TEKYLIErO0 KOHTPOJIS, B TOM YHUCIIE!

- TIOJIO)KUTEJIbHO aTTECTOBAHHBIE MO PE3yJIbTaTaM OCBOCHMS AUCLUIUIMHBI B
IIEPBOM CEMECTPE;

- BBINIOJIHMBIIEE W 3alIUTUBLUIME BCE JOMAIIHHE pacuyE€THO-TpauuecKkue
3aJlaHusl BTOPOTO CEMECTPA;

- BBINOJIHUBILME U 3aLIUTUBIIME BCE JTAOOPATOPHBIE padOTHl U MPAKTUUYECKUE
3aHSTHS,

- TOJIYYMBUIME IMOJIOKHUTENbHBIE OLEHKH IO pe3yibTaTaM TECTUPOBAHUS H
BBITIOJIHEHUSI paCUeTHO-TpapUUeCKuX padoT BO BTOPOM CEMECTPE.

CryneHTsl 3a0uHOM (GopMbl OOydeHHUs JOMYCKAIOTCSI K OSK3aMEeHy IO
pesyibTaTam pacueTHo-rpadudeckoit padboTst Ne 2.

DOK3aMeH NPOBOAMUTCA M0 HK3aMEHAaUMOHHBIM OwmieraM. Kaxaplii Owier
COJEPKUT BOMPOCHl B (HOPMYJIMPOBKE, COOTBETCTBYIOIIEH COJIEPKAHUIO TEM
IUCUMIUTUHBL. B TedyeHne y4eOHOro roja CTyJEHTOB MPOBOJSATCS KOHCYJbTAIMHU IO
pacnucaHuio kadeapbl MHKUHUPUHTA TEXHOJIOTUYECKOTO 000pYyA0BAHMS.

JInst yCHemHoro OCBOEHUS AMCHMIUIMHBI «WHXeHepHas W KOMIBbIOTEpHas
rpadukay B Yy4eOHO-METOJUYECKOM TOCOOMHM TI0 H3YYCHHUIO JAUCIUTLIUHBI
MPUBOAMUTCS KPATKOE COAEp’KAHWE KAKIOM TEeMbl JICKIMOHHBIX W TPAKTUYECKUX
3aHATHI. MaTtepuan mocoOus COAEPKUT PEKOMEHJAlMU 0 HAMMCAHUIO0 pPacyeTHO-
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rpaduueckux padboT ISl CTYACHTOB 3a04HOM (hOpMBI O0yUCHUSI.
1. METOANWYECKHUE PEKOMEHJIAIIUUA ITO U3YYEHUIO
JAUCHUITIJINHBI

Temarnueckuii iaH JeknuoHHBIX 3aHaTuid (JI3) (1-i cemecTp) mpeacTaBicH B
Tabnuie 1.

Tabnuna 1 — O6beM (TpYA0EMKOCTh OCBOEHUS) U CTpyKTypa JI3

Howmep Kou-Bo yacos JI3
TeMAI Tema TeKIMOHHOTO 3aHATHUS OuHas | 3a04Has
dbopma | dopma
1 Meronet  mpoenupoBanus.  [IpoennpoBanme 1 05
TOYKH. Ontop Monxa. OKTaHThI ’
2 [IpoenrpoBanue oTpe3ka MPSIMON OOIIEro u
yacTHOro  mnosoxeHud.  Cneapl  TPSIMOIA.
OnpeneneHue HATypajJbHOM BEIMYMUHBI OTpE3Ka 2 1
IIPSIMOM.
B3anMHoOe NoJI0’KeHHE NMPSMbIX JIMHUN
3 [IpoenmpoBaHue TIIOCKOCTH.
[Ipsmass m TOYKa B IUIOCKOCTHU, TPU3IHAKHU 1 0,5
PUHAICKHOCTH
4 B3anmHOEe mnoJIOKEHHE TNPAMOM WM IUIOCKOCTH, 5 1
JBYX IUTOCKOCTEH, TBYX MPSIMBIX
5 CnocoObl  TIpeoOpa3oBaHMsl  OPTOTOHATBHBIX 5 1
MPOCKITNI
6 MHororpaHHbl€ TOBEPXHOCTH.
[Tepecedyenrie MHOTOTPaHHUKOB TIJIOCKOCTHIO,
PSIMOi JINHUEH. 2 -
PazBepTku MHOTOTPaHHHKOB, CIIOCOOBI
MIOCTPOCHUS
7 KpuBble THHUM ¥ TOBEPXHOCTH 3 -
8 AKCOHOMETPUYECKHE NPOCKIUU 1 -
Hroro 14 4

Tema 1. Metoasl npoenupoBanus. [IpoennpoBanune Touku. Imop Mon:ka.
OKTaHTBI

Knrouesvie 6onpocvl memoi

1. Henu u 3amaumn kypca «HxeHepHas U koMmmbioTepHas rpadukay. IIpenmer
HauepTaTEIbHON I'€OMETPUH.

2. Meroapl npoeuupoBaHus. (CBONCTBA LEHTPAIBHOIO W NApaUIEIbHOIrO
MPOELIMPOBAHUA.

3. IIpoeuupoBanue Touku. KoMIUIEKCHBIN yepTex TOUkH (3mop MoHxa).
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4. OKTaHTHI.

Kniouesbie  nonamus. nOpoeUUpYIOMIME JIy4d, LEHTP IPOCLUPOBAHUS,
LIEHTPAJIbHOE TMPOELUUPOBAHKUE, Napalie]bHOE MPOCHUPOBAHKUE; OPTOrOHAIBHOE
MPOCIIMPOBAHNE; TOPU3OHTAIbHAsA, (QPOHTAIbHAS © NpPodUIbHAS IIJIOCKOCTH
MIPOEKUUH, KOOPIAUHATHBIE TOUKU Ay, Ay, Az, TMHUU TPOEKIIUOHHOW CBSI3U, IPOEKIINU
TOUYKH (TOpHU3OHTaNbHasI, (HpOHTANbHAS, TPOpUIbHAS), KOOPAUHATEI TOUKH Xa, YA,
Z A, TOUYKHU OOIIETO ¥ YaCTHOI'O ITOJI0KEHNUM, OKTAHTBHI.

Jlumepamypa. [2; 3; 20; 21; 32]

Memoouueckue pexomernoayuu

[TepBas Tema Kypca IucUUIUIMHBL «V/HXEHEpHas M KOMIBIOTEpHas rpaukar
MO3BOJIUT OOYYalOUIMMCSl TOJY4YUTh HpPEJICTaBICHHE OO0 OCHOBHBIX IOHSATHSX
OUCLUIUIMHBL, B HEW TaKKe OINpEeIeNsieTcss MECTO HWH)XXEHEpHOM TIpaduku cpeau
IPYTUX TEXHUYECKUX HAYK M B3aUMOCBSI3b C APYTUMU JUCLHUILIMHAMH.

[Ipyn u3ydyeHun NaHHOM TEMbl HEOOXOIUMO BBISICHUTH KAaKOBBI LEIU U 337a4H
Kypca «/HXeHepHass W KOMIIbIOTEpHas rpaduka», U3 KakuX pPa3fesioB COCTOMT
u3yyaemasi JUCUUIUIMHA, YTO SABJISIETCS MPEIMETOM HauepTaTEIbHOW F€OMETPHUHU.

[Ipy paccMOTpeHMM BTOPOrO BONpOCAa HEOOXOJUMO M3YUYHTh METOJIbI
MPOCLIMPOBAHUSA, a TakK€ CBOMCTBa UEHTPAIBHOIO W  MNapaJUIeIbHOTO
IIPOCLIMPOBAHUS.

[Ipy wW3y4eHMM TpPETbEr0 W YETBEPTOrO0 BONPOCOB HEOOXOAWMO YCBOHUTH
IIPOCLIMPOBAHNE TOYKM HA TPHU B3aMMHO NEPIIECHIUKYJSPHBIE MUIOCKOCTH ITPOEKIIMIA:
TOPU30HTANIbHYI0, (POHTAJIBHYIO W  NPOPWIbHYIO; OCBOUTH  COCTaBJICHUE
KOMIUIEKCHOT'O YepTexka TOUKU (3mopa MoHka TOYKH); paCCMOTPETh MOHSATHS TOUKH
OOIIEero U YaCTHOT'O MOJI0KEHUH, OKTAHTHI.

Bonpocwi 0na camoxoumpois

HazoBuTe METOIbI MPOCIIMPOBAHUSI.

Kak ctpoutcs neHTpasibHas NPOEKIHS TOUKH ?

B dem 3akirouaeTcs METO/T TPOCIUPOBAHN S, HA3bIBAEMbIN MapaslIeIbHBIM?

Kaxkoe nmpoerupoBanre Ha3bIBA€TCSI OPTOTOHAJIBHBIM?

Kakumu koopauHaTaMu oOMpeensieTcs Tropu3oHTaibHas (PppoHTalIbHAS,

npouIIbHAS ) MPOESKIINS TOUKHU ?

6. Kakas xoopaunara (X, Y wiu Z) onpezenser pacCTOsTHUE OT TOYKH A 0
TOPU30HTATBHOM MIIOCKOCTH MPOEKIUN?

7. Kakass nuMHUS TPOEKUMOHHOM CBSI3M (TOPU3OHTANIbHAS, BEPTUKAIbHAS WIIU
JoMaHasi) coeuHseT (GPOHTAIBHYIO U TPOPIITHHYIO MPOSKIIMA TOYKU A?

8. Kakue 3nakm mmerotr koopauHatel X, Y u Z Touku, Haxomsmeics B 1-VIII
OKTaHTax"?

9. Kakoiif OKTaHT UMEET OTPHUIIATEILHOE HAMPaBJICHUE BCEX OCEH?
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Tema 2. IIpoennpoBanue oTpe3Ka NPSAMO 001Ier0 M YACTHOT O TMOJIOKEHUS.
Caeabl npsimoii. OnipesesieHre HATYPAJIbHOM BeJTHYUHbBI OTPE3Ka NPSAMOM.
B3aumMHoe 1oJ105KeHre NPAMbIX JTHHHUH

Knrouesvie sonpocel memol

1. TlpoeunupoBanue npsmoil nuHuu. I[lpsmble oOmiero mnonoxenus. lIpsimbie
YaCTHOTO IOJIOKEHUS: NIPSAMBIE YPOBHS U IPOCUMPYIOIIKE psMble. [lenenue oTpeska
IPSIMOM B IaHHOM OTHOLICHUH.

2. Cnenpl mnpsmoil. OmnpeneneHue CcIEAOB MPsIMBIX OOIIEr0O M YacTHOIO
IIOJIOKCHMS.

3. OmnpeneneHue HaTypaJlbHOM BEJIMYMHBI  OTpe3ka IpsMou. Merox
IPSIMOYT'OJIBHOTO TPEYT'OJIbHUKA.

4. BzauMHOE€ MOJIOKEHUE PAMBIX JTUHUN. MeToJI KOHKYpUPYIOLIUX TOYEK.

Kniouegvle nonamusa. npsmMas oOLIETO0 MOJIOKEHHS; MpPAMbIE  YPOBHS:
TOPU3OHTAJbHBIE, (POHTAJbHBIE U MNPOPUIbHBIC;, MPOCHUPYIOMIME MPSIMbIE:
TOPHU30HTAIBHO-IIPOCHHUPYIOIIHNE, (pOHTaTBLHO-NPOEUUPYIOIINE, npodHIIbHO-
MPOEHUPYIOIIME;  CIEAbl NPSAMOM; METOJ IPSAMOYIOJBHOIO  TPEYrOJIbHUKA,
MapajulesIbHbIE IIPSAMBIC; IEPECEKAIOIINECs MPsAMbIC; CKPEIIUBAIOIIHUECS TPSAMBIC,
KOHKYPHUPYIOIIUE TOYKH.

Jumepamypa. [2; 3; 20; 21; 32]

Memoouueckue pexomernoayuu

[Tpu m3ydeHuu mepBOTO BOIPOCAa TEMbI HEOOXOIMMO YCBOWUTH MPOECIUPOBAHUE
OpsMOMl  JIMHUM Ha TPU B3aUMHO TEPIECHIUKYJSPHBIE TUIOCKOCTUA TMPOEKIIHIA:
TOPU30HTANIBHYI0, (ppoHTaNmbHYI0 M TpoduiapHyo. PaccMoTpers Kiaccubukanmio
OpSIMBIX JIMHUK: CYIIECTBYIOT MpPsIMbIe OOIIEro MOJIOKEHUS M TPSMbIE YaCTHOTO
nosiokeHus. [IpsMble YacTHOTO TIOJMIOKEHUST MOTYT OBITh TMPSMBIMH  YPOBHS
(mapanenbHBIMU KaKOH-INOO TIIOCKOCTH MPOCKINI) U MPOCIUPYIONIUMHE MPSMBIMUA
(meprneHIuKyIIpHBIMHA KaKOM-T100 TUIOCKOCTH MPOEKIUH).

[Tpu paccMoTpeHMH BTOPOTO BOMpPOCA HEOOXOAMMO H3YyUUTh TOHATHE «CIIEIbI
OpsIMOi», a TakKe OCBOUTH OTPEACIICHUE CIENO0B MPSMBIX OOIIET0 M YacTHOTO
MOJIO’KEHUN Ha KOMIJIEKCHOM YepTexkKe.

[Ipy wu3ydyeHHUH TpeTbero BOMpOca TEMbl CIEAYeT HU3YYUTb METO[
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA ISl OTIPEICIICHUS HATYPAIBbHOW BEJIMUMHBI OTPE3Ka
MPSIMO# OOIIIETO TOJIOKEHHUS.

B uerBepTOM BOIpoce HEOOXOAMMO pPACCMOTPETh B3aWMHOE IIOJIOKEHUE
MPSMBIX JIMTHAHA — TIPSIMBIE B TIPOCTPAHCTBE MOTYT OBITh MapauUIeIbHbI, TEPECEKATHCS
U CKpEIIMBAThCS, a TAKKE U3yUUTh METOJI KOHKYPHUPYIOIINX TOUEK JJIs ONPEICTICHUS
BUJUMOCTH DJIEMEHTOB Ha YEPTEXKE.

Bonpocul 0na camokonmpos
1. Kakue npsiMmble Ha3bIBAIOT MPSMBIMHU OOLIETO MOJIOKEHUS?
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. Kakue npsiMbple OTHOCATCS K IIPSIMBIM YPOBHSA?
3. B kakom ciy4ae mpsmas TpOSHUPYETCS B HATYpPaJbHYIO BEIMYUHY Ha
(bpOHTANBHYIO TUIOCKOCTh MPOCKITUH?
4. Kakas mnpsmas nOpoeuupyercs B TOYKY Ha TOPHU3OHTAIBHYIO ILJIOCKOCTb
MPOCKIINI?
. Uto Ha3bIBaeTCS CIEAOM MPSAMOM JIMHUHU HA IUNIOCKOCTH TPOEKIINii?
. Kakas koopinHaTa paBHa HYJIIO: a) ISl TOPU3OHTAIBHOTO ClieNia MPsMOii; 0)
U1 (PpOHTATIBHOTO ciie/ia MPSIMOM; B) AJIs IPO(UIBHOIO Cieia IPSIMOM.
. Kakue cnenpl umeer ppoHranbHas npsmas?
8. Uepe3 CKOJIBKO OKTAaHTOB IMPOXOJUT TOPHU30HTAIBHO-IIPOCLUPYIOLIAs
npsamas?
9. Kak moctpouTh Ha 4YepTeke MNPAMOYIOJbHBIE TPEYTOJbHUKU  JUIS
OIpeENICHUS JJIMHBI OTPE3Ka MPSAMOM JIMHUU OOIIETo MOJIOKEHUS U €€ YIJIOB
C TUTOCKOCTSIMU TIPOCKITUHN 71, T2 U T3?
10. Kak pa3genuTs Ha uYepTeKe OTPE30K NPSIMONW JMHUU B 3aJaHHOM
OTHOILICHUH?
11. Kakue mnpsMble HAa3bIBAIOTCA NapAJUICIbHBIMHU, MEPECEKAIOIUMUCH,
CKPEIIMBAOIIAMUCA?
12. B 4yeM CymHOCTh METO/1a KOHKYPHUPYIOITHUX TOYCK?

o O1

\l

Tema 3. IIpoennpoBanne NJI0OCKOCTH.
IIpsimasi 1 TOYKA B MJIOCKOCTH, MPU3HAKHA MPUHALJIEKHOCTH

Knroueswvre éonpocvl memoi
1. Cnoco6bl 3a1aHus MIOCKOCTH Ha yepTexe. Cliebl IITOCKOCTH.
2. TlomoxeHus MIOCKOCTH OTHOCUTEIIBHO IJIOCKOCTEH MPOESKITHIA.
[TnockocTu o61iero nojoxenus. [IIOCKOCTH YaCTHOTO MOJIOKEHUS: TIIIOCKOCTH
YPOBHSI ¥ MPOEIUPYIOLIKE MIIOCKOCTH.
[IpoBeneHne npoenupyoIIEN IIIOCKOCTH Ye€pe3 NPSIMYIO JTUHHUIO.
[IpsiMas ¥ TOUKa B IJIOCKOCTHU, TPU3HAKU MPUHAJJICKHOCTH.
[Ipsimbpie 0cOOOTO TOJOXKEHHS B IUIOCKOCTH: TOPU30HTaIb, (PPOHTAIL U
npoduiibHas npaMasi. JIMHUKM HanOOJIBIIEro HAKJIOHA K MJIOCKOCTSIM MPOEKIIHA.

ok~ w

Kntouesvie nowsamus. TIOCKOCTh OOIIEro MOJOKEHUS; IJIOCKOCTH YPOBHS:
TOPU3OHTAJbHBIC, (POHTAIBbHBIE W NPOGUIBHBIC, MPOCIUPYIONINE TIIOCKOCTH:
TOPU30HTAIHLHO-TIPOCITUPYIOIINE, (b poHTaTBEHO-TIPOCITUPYIOIINE, npoduIbHO-
MIPOCIIMPYIONTUE; CIEABl TIOCKOCTH; MPHU3HAKH TMPUHAJJIC)KHOCTH TOYKU U TIPSIMOM
MJIOCKOCTH;, TOPU30HTANb, (POHTANb, MpoduUIbHAS MpsAMas; JTUHUU HaUOOJBIIETO
HAKJIOHA K TJIOCKOCTSIM MPOEKIINIA; IMHUS CKaTa MIOCKOCTH.

Jlumepamypa: [2; 3; 20; 21; 32]



Memoouueckue pexomernoayuu

[Ipn w3ydyeHMM NEpPBOrO BOIPOCA TEMbI HEOOXOAUMO PACCMOTPETH CHOCOOBI
3aJjaHUs TJIOCKOCTH Ha yepTexe. BBIICHUTH, KakuM 00pa3oM MOXHO MEpEeHTH OT
OJIHOTO crioco0a 3aJlaHus IJIOCKOCTH HA YEPTEXKE K IPYTUM CIIOCOOaM.

Bo BTOpOM Bompoce HEOOXOAUMO PACCMOTPETh KIACCH(PHUKAIUIO TIOCKOCTEH:
CYIIECTBYIOT IJIOCKOCTH OOLIEro MOJIOKEHHS] U IUIOCKOCTU YAaCTHOTO IMOJIOKEHHUS.
[InoCKOCTM  4YacTHOTO  TOJIOKEHHS ~ MOTYT  OBITh  IUIOCKOCTSMH  YPOBHS
(mapamyenbHBIMM  KaKOW-TMOO  IJIOCKOCTH  MPOEKUMH) U MPOEHUPYIOMIUMHU
IUIOCKOCTSIMM  (TIEPIEHAUKYJISIPHBIMU  KaKOM-TM00 IUIOCKOCTH mpoekuuil). Taxoke
cleqyeT o0paTuTh BHHMMAaHME HAa TO, KAaK pacCMaTpUBaeMble IUIOCKOCTU
IPOELUPYIOTCS HA KOMIJIEKCHOM YepTEXKeE.

B TperpeM Bompoce TE€MbI M3y4arOTCS CBOMCTBA IPOCLUPYIOUIUX IIOCKOCTEM,
paccMaTpuBaeTCs POBEICHNUE IPOCLUPYIOLIEH IUIOCKOCTH Yepe3 NPSIMYIO JIMHHUIO.

B 4derBepTOM M mATOM BOIpOCax CIEAYET U3YUYNUTh NMPU3HAKU NPUHALJICKHOCTH
TOYKM WU TNPSIMOU IUIOCKOCTH, a TAKXKE OCBOUTH IOCTPOEHHUE IMPSMBIX 0COOO0ro
MOJIOKEHUS B IJIOCKOCTH: TOPU3OHTAIM, (pOHTANM U NpodHiibHON npsMoi. Takxke
HEOOXOJAMMO YIEIWTh BHUMAHHUE IOCTPOCHUIO JIMHUM HauOOJBIIEro HaKJIOHA K
IJIOCKOCTSIM MPOEKIUH.

Bonpocul 0na camokonmpos

1. HazoBuTe criocoObl 3a/1aHusl IIOCKOCTH.

2. Kaky1o maocKocTh Ha3bIBAIOT TNIOCKOCTHIO OOIIETO MOJIOKEHUS?

3. Kakue niockocTy Ha3pIBaIOTCS MPOSUPYIOUTUMU?

4. Yto HaA3BIBAIOT CIICJIOM IIJIOCKOCTH Ha IJTIOCKOCTH MPOESKITUI?

5. I'me pacnonaratorcst (poHTajgbHAs MPOEKIMS TOPU3OHTAIBLHOTO cjena H
TOpPU30HTAJIbHAS MPOEKIU (POHTAIBHOIO ClIeJa TUIOCKOCTH?

6. Kak mpoBectm Ha uepTexke depe3 TNpSIMyI0 OOIIET0  MOJOKCHHS
TOPU30HTAIBHO-TIPOELIUPYIOLLYIO MIOCKOCTH?

7. Kak onpenenuTs Ha yepTexe NPUHAICKHOCTD MPSAMOM TaHHOU MIIOCKOCTH?

8. B xakom ciyuae ToYKa IPUHAIICKUT TIOCKOCTH?

9. Yto Takoe (hpoHTaIb, TOPU3OHTAIH U IMHUS CKaTa MIIOCKOCTH?

10. Kak onpenenuth ¢ MOMOIIBIO JTUHUH CKaTa TUIOCKOCTH YTrOJl HAaKJIOHA TOU
TUTOCKOCTH K TTOCKOCTH MTPOEKIINAHN T1?

Tema 4. B3anMHoOe moJ102KeHHE TPSIMOM M IVIOCKOCTH, ABYX IJIOCKOCTEIA,
ABYX HNPAMBIX

Knrouesvre sonpocel memol

1. [IpusHak mnapamienbHOCTH JBYX IuiockocTedl. IlocTpoeHne Ha ueprexke
B3aMMHO ITapaAJJICIbHBIX INIOCKOCTEH.

2. [Ipu3Hak mapajuieIbHOCTH NpSMOW M MIIOCKOCTH. [locTpoeHue Ha ueprexe
IIPSAMOM, NIapaJIIEIbHON 3aJaHHOMN IIJIOCKOCTH.

3. Ilepeceuenue npsiMON JTMHUU C IUIOCKOCTBIO, MEPHEHIUKYISPHOU K OAHOU
WM K IBYM IUIOCKOCTSIM MPOEKUMI (4aCTHBIN CiTyyail).
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4. TlepeceueHue MpsIMON JIMHUM C IJIOCKOCTBIO OOILErO MOJIOKEHUS. AJITOPUTM
OINPEIENICHHS TOUKH MEPECEUEHHUS MPSAMOM € INTIOCKOCTBIO, €r0 peain3alus Ha
sntope. OnpenieieHne BUAUMOCTH.

5. Meroapl TNOCTpOEHUs JIMHUM [EPECEYEHHUs] IUIOCKOCTEH: a) METOA
BCIIOMOTATENIbHBIX ~ CEKYIIMA  IUIOCKOCTEH; O0) IOCTpOEHWE  JIMHUU
IIEpECEUYEHUs] ABYX IUIOCKOCTEM IIO TOYKaM IMEPECEHYEHUS IMPAMBIX JIMHAU C
IJI0CKOCThI0. OnpesierieHue BUAUMOCTH INTIOCKOCTEM.

6. Teopema o mnpoeunpoBaHuu mnpsmMoro yria. IlocTpoeHune B3aUMHO
NEPIEHANKYJIIPHBIX NIPSMOM U INIOCKOCTH; IBYX IPSMBIX; IBYX IUIOCKOCTEH.

Knroueswvle nonsmust. IMapaJuICJIbHBIC IINIOCKOCTH, IICPCCCKAIOMIUCCA IINIOCKOCTH,
BUIMMOCTD HHOCKOCTCﬁ; IMpoOCOUPOBAHUC IIPAMOIo Vyrjaa, IMNCPICHIUKYJIAPHBIC
IINTIOCKOCTH, MCTOJ BCIIOMOTI'aTCJIBbHBIX CCKYIIIUX HJ'IOCKOCTGﬁ; IIJTTIOCKOCTH-
IMOCPCAHUKH, B3aWMMHO IICPICHAUKYJIAPHBIC TIIpsAMasd W IIJIOCKOCTb, B3aMMHO
MECPICHANKYJIAPHBIC IIJIOCKOCTH.

Jlumepamypa. [2; 3; 20; 21, 24, 27; 32]

Memoouueckue pexomenoayuu

[Ipu paccMOTpeHHHM T€pBOrO MU BTOPOTO BOIMPOCOB HEOOXOAMMO HW3YUUTh
MPU3HAKNA TAPAJUICIBHOCTH [JIBYX IMPSAMBIX, IMPSIMOM M IUIOCKOCTH. PaccMoTrpers
IIOCTPOCHUE HAa KOMILUIEKCHOM YEPTEKE B3aMMHO MapaUIC/bHBIX IUIOCKOCTEU U
MPAMOM, NTapaJIJIEIbHON 38 JaHHOM IIJIOCKOCTH.

N3yyass TpeTud W 4YETBEPTHIM BOIPOCHI TEMBI, CIEAYET YCBOUTH aJITOPUTM
ONPENECICHUs]  TOYKH  MEPECEYCHHMs  IPSAMOM  JIMHUM  C  IUIOCKOCTHIO,
MEePNEHANKYJISIPHON K OJTHOM WJIM K JIBYM TUIOCKOCTSIM MPOEKIMN (YaCTHBIN CiTydail)
U C TUIOCKOCTBIO OOIIETo MOJIOKEHUs. PaccMOTpeTh peanu3anuio 3TOro airopurMa Ha
KOMIUIEKCHOM 4epTexke (3MI0Ope), TAKAKE OCBOUTH METOJI KOHKYPUPYIOUIUX TOYEK IS
ONPEAECICHUS] BUIUMOCTHU MPSIMOM.

B mnarom Bompoce wu3ydyaemMoil TeMbl HEOOXOIUMO pPacCMOTPETh METObI
MOCTPOCHUSI JIMHUM TIEPECEUEHUsI TIJIOCKOCTEN: a) METOJT BCIIOMOTATEIbHBIX CEKYITUN
MJIOCKOCTEH; O) TMOCTPOCHUE JIMHUU TEPEeCeUeHUs] JABYX IUIOCKOCTEM MO TOYKam
MepeceueHusl MPSIMbIX JTUHUN C TIJIOCKOCTBIO, a TAKKE YIIIyOUTh 3HAHUS 10 METOIY
KOHKYPHUPYIOIIUX TOYEK IS ONPEIEIICHUSI BUAUMOCTH IIJIOCKOCTEM.

[Ipu m3ydeHUM 1MIECTOro BOMpOCa TEMBI CIEAyeT OOpaTUTh 0CO00€ BHUMAaHUE Ha
TEOpEMY O MPOCUUPOBAHUM MPAMOTO YIJIa, U3YUUTh IIPU3HAKU NEPIECHIUKYISPHOCTH
MPAMOM U IUIOCKOCTH, ABYX IMPSMBIX, ABYX INIOCKOCTEM U PACCMOTPETHh MOCTPOECHUE
Ha KOMIUIEKCHOM YE€PTEKE B3aMMHO MEPIIEHANKYJISIPHBIX MPSIMBIX U IJIOCKOCTEM.

Bonpocw ona camoxoumpois

1. B xakom ciydae JiBe TJIOCKOCTH B3aUMHO TapasuiesibHbl? Kak mpoBecTu uepes
TOUYKY TJIOCKOCTh, MapajuiesIbHYI0 3aJaHHON TII0CKOCTH?

2. Kakx B3aumMHO pacmnosiaraiorcsi OJAHOMMEHHbBIE CJIENbl JIBYX MapajuiesIbHbIX
MEXIy COO0M MI0CKOCTEN?
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. ChopmynupyiiTe npu3HaK NapasiebHOCTH NPSMON JIMHUM U TUIOCKOCTH?

. B xakoM ciyyae Be npsiMble B3aMMHO NEPIIEHIUKYJIISPHBI?

. B kakoMm ciywae npsiMas nepneHAuKyJsipHa 1iockoctu? Kak Ha udeprexe

pacnoJiaratoTcs MpOeKUUU NEPIEHAUKYJIIAPA K MIIOCKOCTH?

6. HazoBuTe mpu3HaK MEepreHANKYISIPHOCTH IBYX IIockocTed. Kak mocTpouTs

B3aMMHO MEPIEHIUKYISPHBIE IIIOCKOCTH?

. Kak ycTaHOBUTB B3aMMHOE MOJIOKEHUE TPSIMOU U MIIIOCKOCTH?

. Kak onpenenuts BUAMMOCTD IIPU NIEPECECUEHUH NPSMOM € INIOCKOCTHIO?

9.B ueMm 3akimoyaeTcs METOJ IIOCTPOCHMS JIMHUU IEPECEUYEHHUs JIBYyX
IUVIOCKOCTEH C TOMOLIBIO  BCIOMOTATEIbHBIX  CEKYIIMX IUIOCKOCTEN
(TUTOCKOCTEH-TIOCPETHUKOB)?

10. KakoB ajropuT™M ONpEIENICHUs JIMHUU [EpPEeCceUYeHUs IUIOCKOCTEH IO

TOYKaM IIEPECEUCHHUSI NIPSMBIX OJHOU INTIOCKOCTH C IPYTOM IUNIOCKOCTHIO?

(G2 IF SN GV)

oo

Tema 5. Crioco0b1 npeodpa3oBaHUsA OPTOrOHAJIBbHBIX NPOEKIMMT

Knrouesvre sonpocvl memoi
1. Cnoco6 3aMeHBbI IIIOCKOCTEN MPOEKIIHMA.
2. CiocoOBI BpaleHus. DJIEMEHThI BPAIIICHHS.

2.1 Cnoco0 BpamieHus BOKPYT OCH, IEPIEHIUKYIIPHOW K TIUIOCKOCTH
MIPOCKIIMH.

2.2 Cnoco0 BpaleHusi BOKPYT OCH, MapajijIeIbHOW IUIOCKOCTH MPOEKITHI
(BpallieHre BOKpPYT JIMHUU YPOBHS).

2.3 Cnoco6 mIocKonmapaiebHOTO TIepeMenieHus (crmocod 06e30CHOro
BpAIICHHS).

2.4 Cnoco0 BpallleHHsT BOKPYT clie/ia MJIOCKOCTH (CIIOCO00 COBMEIIICHHUS).

Kniouesvie nonsamus. npeoOpa3oBaHUE YepTEXa; NOMOIHUTEIbHAS IUIOCKOCTb
MPOEKIUI; 3JEMEHThl BpalleHHs; OCh BPAILEHHUA;, IUIOCKOCTb BpAILECHHS; LEHTP
BpalllEHUs; PaJWyC BpAIICHMs; IJIOCKONAPAIIEIBHOE IEPEMEILECHUE; IUIOCKOCTH
nepeMeNIeHNs; COBMEIIEHHbI TOPU30HTAIBHBIN ((PpOHTANIBHBIN)CIIE.

Jlumepamypa: [2; 3; 20; 21; 22; 32]

Memoouueckue pexomernoayuu

[Ipn mM3yueHun NaHHOW TeMbI Kypca HEOOXOIUMO OOpaTHTh 0CO00E BHUMAHHE
Ha CYIIHOCTh W Ha3HAauYeHHWE CMOCOOOB TpeoOpa3oBanus uyeptexka. Cremyer
OTMETHTb, YTO 33/IaHUE TPSIMBIX JTUHUN U TUIOCKUX (PUTYp B YACTHBIX MOJOKECHUSIX
OTHOCUTEJIFHO TUIOCKOCTEH TMPOEKIUNA 3HAYUTENIBHO YIPOIIAET TOCTPOSHUS U
peIIcHUe 3a/ad, a WHOTJA TO3BOJISICT IMOJYYUTh OTBET WM HEMOCPEICTBEHHO IIO
JAaHHOMY 4YE€PTEKY, WIM TPU MTOMOIIM MPOCTEUIINX TTOCTPOECHUN. PaccMmaTpruBaemble
CIOCOOBI MPeoOpa3OBaHUSA TPOSKIMK Jal0T BO3MOXXHOCTH IEPEXOIUTHh OT OOIIUX
MTOJIOKEHUHN MPSMBIX JTUHUN M TJIOCKUX (PUTYp B CHCTEME T1/T, K YaCTHBIM B TOM XKe
CHUCTEME WJIH B JIOTIOJIHUTCIHLHOM.
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[Ipu wm3yuyeHuM mEpBOrOo M BTOPOTO BOMPOCOB TEMbl HEOOXOJUMO OCBOUTH
coco0 3aMeHbl IJIOCKOCTEW MPOEKIHU M CIOocOoObl BPAIlEHUs: CIIOCOO BpallleHUS
BOKPYT OCH, NMEPHEHAUKYJISIPHOMN K IJIOCKOCTH MPOEKIUH, CIIOCO0 BpPaIICHHUS] BOKPYT
OCH, MapajUIeIbHON IUIOCKOCTH MNPOEKUHMHA (BpalleHUE BOKPYT JIMHUHM YPOBHS),
Croco0 TUIOCKOMApaJIEIFHOTO MepeMerieHust (cmocod Oe30CHOTO  BpalleHHs ),
croco0 BpallleHUs] BOKPYT cliefla TIOCKOCTH (crocoO coBmernieHust). Heobxoammo
HAYYUTHCS OMPEACNATh HATYPaJbHYIO BEIHMYMHY MPSAMBIX U TJIOCKOCTEH, periathb
MO3UIIMOHHBIE U METPUYECKHUE 3a]JaUH.

Bonpocul 0na camokonmpoiis

1. B dem 3akirodaercs cnocod 3aMeHbl INIOCKOCTEN MPOEKINi?

2. Ckonpko 1peoOpa3oBaHUNl HEOOXOAMMO BBIIOJIHUTb, YTOOBI IEPEBECTU
IUIOCKOCTH OOILEro MOJIOKEHUS B IPOSUPYIOUTYIO IJIOCKOCTh?

3. Ilpu 3aMeHe TUIOCKOCTEH MPOEKIUI KaKuM 00pa3oM HEOOXOIWMO MPOBECTH
BCIIOMOT'aTEJIbHYI0  IUIOCKOCTh ~ MPOEKUUH  OTHOCUTENIBHO  OCTaBIIEHCS
MJIOCKOCTH?

4. Kak HaliTM MJIMHY OTpe3Ka MpsSMOM JMHUM W YIIbl 3TOM MNpsAMOM C
IJIOCKOCTSIMU T1 M T2, IPOBO/IS HOBBIE TUIOCKOCTH MPOEKITHiA?

5. Kak Haiitu paccTosHUE: a) OT TOUKH J0 MPSIMOii; 0) OT TOYKH JI0 TIJIOCKOCTHU; B)

MEXIYy  JBYMS napasuieIbHbIMU MPSIMBIMU; T) MEXIy  JABYyMS
CKPCIIMBAIOIUMUCS  TPSAMBIMH;, ) MEXKIy JBYMS MapajljieIbHbBIMU
IJIOCKOCTAMU?

o

KakoBa cymHocTh cioco0oB BpaleHus?

7. Kak cTposTcs: a) TUIOCKOCTh BpaIllleHUs TOYKH; O) IIEHTP BpaIleHUsS TOYKH, B)

panuyc BpalleHUsI TOUYKH?

Kaxkwne ciocoObl OTHOCAT K crioco0am BparieHus ?

9. Kak HaiiTi AnuHy OTpe3Ka MPSIMOM JIMHUW U YTOJ 3TON MPSIMON C TNIOCKOCTHIO
MPOEKIUH, IPUMEHSISI CIOCO0 BpalleHUs?

10.Kak HaliTu BeTMYUHY JBYTPAHHOTO yria?

©

Tema 6. MHororpansbie nosepxnoctu. Ilepeceyenne MHOrorpaHHMKOB
IUIOCKOCTHI0, NPSAIMOM JTUHMEH. Pa3BepTKH MHOTOIPAHHUKOB, CIIOCO0BI
NOCTPOEHHUA

Katoueswie 6onpocwt memul
1. MHororpanHble TOBEPXHOCTU: BHJbI, 3aJaHUE Ha »Hmwope. Touka Ha
ITIOBEPXHOCTH.
IIepeceueHrie MHOTOIrpaHHUKOB IUIOCKOCTBIO. [IocTpoeHne ceuenus.
3. Tlepeceuenne MHOTOTPAaHHUKOB TPSIMOW JIMHUEH. AJITOPUTM OIPEICICHHUS
TOYEK MEPECEUCHHUS PSIMOM C TOBEPXHOCTBIO, Er0 peain3alus Ha JIIOPE.
4. Pa3BepTKM MHOTOTPAHHUKOB, CIIOCOOBI TOCTPOCHMUSI.
4.1 Crioco6 mocTpoeHusi HOPMAJIBHOTO CEYCHUSI.
4.2 Criocob TpeyroiabHUKOB (CIOCOO TPUAHTYJIALINHN).
4.3 Cnocob packaTKH.

N
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Knrouegvle nonsimusi: MHOTOTpaHHBIE TMOBEPXHOCTH; MPU3MBI; TUPAMUIBI, Tela
[Inatona (TeTpasnp, TeKca’aAp, OKTadap, MAOJEKad[p, HMKOcCa3Ap); MpPHU3HAK
pa3BEpTHIBAEMOCTH; pa3BepTKa TTOBEPXHOCTH; croco0 TPUAHTYJISITUN
(TpeyroibHUKOB); CLIOCOO MOCTPOCHUSI HOPMAJILHOTO CEYEHHMS; CTIOCO0 PACKATKH.

Jlumepamypa: [2; 3; 20; 21; 25; 26; 30; 32]

Memoouueckue pexomernoayuu

Tema 6 kypca nmucuuruimHbl «VHXEHEpHAas W KOMITBIOTepHas Tpaduka»
MO3BOJUT  OOydYalOMUMCSl  TOJyYUTh  MPEJACTaBICHHE O  MPOCHHUPOBAHUU
MHOTOTPAHHBIX MTOBEPXHOCTEH.

[Ipu u3yueHun MEpBOro BOIPOCA HEOOXOAMMO BBISICHUTH, KAKHE MOBEPXHOCTHU
OTHOCATCS K MHOTOTPAHHBIM IOBEPXHOCTSIM M KaK ATH TOBEPXHOCTH 3a7al0TCS Ha
KOMIJIEKCHOM dYepTexe. Takke BaXKHO YCBOWUTH IIpaBWjIa IMOCTPOCHUS TOYCK Ha
MMOBEPXHOCTSX MPU3MBI U THPAMUJIBI.

Bo BTOpOM Bompoce cieayer oOpaTUTh BHHUMaHHWE Ha aJITOPUTM MOCTPOCHUS
CEYCHHI MHOTOTPAHHUKOB (IIPU3MBI U TUPAMHUJIBI) TUIOCKOCTHIO.

[Ipy paccMOTpeHHMH TPEThETO BOMPOCAa HEOOXOAMMO YCBOUTH aJITOPUTM
OTIpeIeICHHUS TOUYCK MEePECCUSHUS TPSIMON JIMHUM ¢ MHOTOTPAHHOM MMOBEPXHOCTHIO U
00CyAUTH BOMPOC BUIUMOCTH MPSIMOH.

W3yyeHue 4eTBEpTOro BOMpPOCAa  TMO3BOJUT  OOYYAlOIIMMCA  TMOJYYUTh
MIPE/ICTABJIICHUE O CIIOCO0aX MOCTPOSHUS Pa3BEPTOK MHOTOTPAHHBIX MOBEPXHOCTEHN —
0 crmocobe TPEyroJbHUKOB (TPUAHTYJIAIMH), CIOCO0€ IMOCTPOSHUS HOPMAaIBHOTO
CEYEHHs, CIOCcOo0e pacKkaTKd, a TakkKe OOCYIUTh pean3alfio ATHUX CIOCOO0B Ha
KOMILJIEKCHOM YEPTEKe.

Bonpocul 0na camokonmpois

Kakure noBepXHOCTH OTHOCAT K MHOTOTPaHHBIM [TOBEPXHOCTSIM?

2. Kakue mpu3HaKd TIO3BOJSIOT YCTaHOBUTh, YTO Ha JAaHHOM YepTexe
n300pakeHa npusma?

UYem 3amaeTcss TOBEPXHOCTh TUPAMUIBI?

Kak crposiTcs TOUkM nepecedeHuss NTPU3Mbl WM NMAPAMUIBI IPSIMOM JIMHUEU
(TOYKM BXOJ1a M BbIX0/1a)?

5. Kak ctpoutcs gurypa, nosyyaemasi Ipu nepeceueHun MpU3Mbl WM MHUPAMUIbI

=

B~ w

IJIOCKOCTBIO?
6. HazoBuTe npu3HaK pa3BepTHIBACMOCTH ITOBEPXHOCTH.
7. Kakyio pa3BepTKy UWMEIOT MHOTOTPAHHBIE TOBEPXHOCTH — TOYHYIO,

MPUOJIMKEHHYIO WK YCIOBHYIO?

8. HazoBure criocoObI MOCTpOEHUS pa3BEePTOK MHOTOTPAHHBIX MMOBEPXHOCTEH.

9. B yem cymHoOCTh crioco0a MOCTPOEHUSI HOPMAJILHOTO CEUCHHMS ?

10. KakoBa mocCiemoBaTeNbHOCTh IOCTPOCHHSI  Pa3BEPTKH  MHOTOTPAHHOM
MOBEPXHOCTH CITIOCOOOM TPUAHTYJISIITUU (TPEYTOJTBHUKOR)?

11. Kak cTpouTcst pazBepTKa HaKJIOHHOM MPU3MBbI CIOCOOOM pacKaTKu?
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Tema 7. KpuBble JIUHMH U TOBEPXHOCTH

Kntoueswie éonpocvr memol

1. KpuBble nuHMM U uX Kiaccudukanus. OnpenencHue THMA, ATUHBI KPUBOU.
[IpocTpaHCTBEHHBIE KPUBBIE JIMHUH. BUHTOBBIE TMHUU, UX PA3BEPTKH.

2. Kpusbie moBepxHoctu. Knaccudukanus, crnocoObl 3amanus. JluHenvaroie
noBepxHocTu.  Omnpenenutenu. Touka Ha  moBepxHoCcTH.  HenuHeiuarbie
noBepxHOCTH. [loBepXxHOCTH BpalieHUsI.

3. [IlepeceueHue KpHUBBIX IIOBEPXHOCTEH MPsIMON JUHUEH. AJTOPUTM
IOCTPOCHHSI TOYEK IEPECEUYEHHUs MPSIMOM C MOBEPXHOCTBIO, €ro peanu3anus Ha
AITIOPE.

4. [locTpoeHue JIMHUKA B3aUMHOTO MEepeceYeHus] MOBEPXHOCTEH ¢ MPUMEHEHHEM
BCIIOMOTATENIbHBIX CEKYIIUX IUIocKocTed. IIpuMenenue crnocoba BcroMoraTesbHbIX
ceKkyumx cep st MIOCTPOCHHUS JIMHUHU MTEPECEUEHHS] KPUBBIX TOBEPXHOCTEN.

5. Pa3BepTKH KpUBBIX MNOBEPXHOCTEN (TOUHbBIE, TPUOIMKEHHBIE, YCIOBHBIE).

Kniouegvle nomsmus: TIOCKAE W NPOCTPAHCTBEHHBbIE KPUBBIC JIMHUU;
UWJIUHAPUYECKHE BHUHTOBBIE JIMHUM OJMHAKOBOIO YKJIOHA (TEIUCHI); KOHUYECKUE
BUHTOBBIE JIMHWHW; CHOCOOBI 3a/laHUsl MOBEPXHOCTU (QHAJTUTUYECKUN, KapaKacCHBIH,
KHHEMAaTUYECKHUH ); ONPEEIUTEINb MOBEPXHOCTH; 00pa3yroliasi U HalpaBJIsAoIIasi;
JMHeNYaThle pa3BepThIBAEMbIE MMOBEPXHOCTU C OAHOW HAIPaBIISIONICH; JIMHEHYAThIE
HEPa3BEPTHIBAEMBIE MOBEPXHOCTU C JIByMs HANpPaBISAIOMMMU (TIOBEPXHOCTH C
IUIOCKOCTBIO  mapajuienu3Ma —  noBepxHoct — Karanmana);  nuHeiuaTele
HEPa3BEPTHIBAEMBIE MOBEPXHOCTH C TpEMs HANpaBIAIOLIMMU;  HEJIUHEHYaThle
MOBEPXHOCTU C O0Opa3yromiel MOCTOSIHHOTO BuAa (TpyOdaTble TOBEPXHOCTH);
HeJIMHEeWYaThle IMOBEPXHOCTH C oOpa3yromied mNepeMeHHOro Buaa (LUKIMYECKHE
MOBEPXHOCTH ); MMOBEPXHOCTU BpallleHus (0OLIEro Buaa U 3aKOHOMEPHBIE); BUHTOBBIE
MOBEPXHOCTH;  METOJ  BCIOMOTaTENIbHBIX  CEKYIIMX  IUIOCKOCTEH;  METOA
BCIIOMOT'aTeJIbHBIX CEKYIIUX c(ep; TOUHbIC, MPUOIMKEHHBIE U YCIOBHBIE Pa3BEPTKU
KPHBBIX IIOBEPXHOCTEN.

Jlumepamypa. [2; 3; 19; 20; 21; 32]

Memoouueckue pexomernoayuu

N3yuenne naHHOW TEMBI MO3BOJIUT OOYYAIOIIUMCS TOJYYUTh MPEICTABICHUE O
MMPOCUUPOBAHUY KPUBBIX JINHUN U MIOBEPXHOCTEU.

[Ipu paccMOTpeHMHM TEpBOTO BOMpoca TEeMbl HEOOXOAMMO OOCYIUTh
KJIaCCU(UKAIIUIO KPUBBIX JUHUH, TPEACTaBICHHUE IUIOCKUX M IPOCTPAHCTBEHHBIX
KPUBBIX Ha KOMIUIEKCHOM YEPTEXKE, 4 TAKKE PACCMOTPETh PELICHHUE TUITOBBIX 3a7a4.

Bo BTOpOM Bompoce uzydaeMoit TeMbl ClieayeT oOpaTUuTh BHUMAaHKE Ha CIIOCOOBI
3aJlaHus TIOBEPXHOCTEW: AHAJIUTUYECKHUM, KAPKACHBIMA, KUHEMAaTHYECKHM. Takxke
HEOOXOJIMMO  YCBOWTh  OCHOBHBIC TOHATHS:  OMNpEACIUTEh  IOBEPXHOCTH,
oOpasyronias 1 Hanpasistomas. [Ipoananu3upoBaTh KiacCU(PUKAINIO TOBEPXHOCTEH
no Tumy oOpasyromieil: nuHedyaTble (oOpasyromas — mOpsMas JIMHUAA) W

15



HesluMHenvarble (oOpasyromiass — KpuBas JHMHHS). Takke CleqyeT paccMOTPETh
KJIaCCU(PUKALIMIO JTUHEWYATHIX MOBEPXHOCTEH — IMOBEPXHOCTU pa3BepThIBacMbIe (C
OJIHOW HAaMNpaBJSIONICH) M Hepa3BepThIBaeMble (C JBYMsI HANpPaBISIOMMMU (C
IJIOCKOCTBIO Mapajijiesiu3Ma), ¢ TPEMsS HAIpaBJSIOIUMU). YKa3aTh ONpPEIEIUTEIH
ATUX MMOBEPXHOCTEN, OOCYAUTH MOCTPOCHHUE TOUEK HA TTOBEPXHOCTH.

B TperbeM Bompoce ciieqyeT OOCYIHWTh alrOPUTM ONPEIEIEHUS TOYEK
IIEPECEUCHUs] KPUBBIX ITOBEPXHOCTEM MPAMOM JIMHHUEW W BONPOC BHIUMOCTH
AJIIEMEHTOB YEPTEXKA.

[Ipu paccMOTpeHUM YETBEPTOr0 BOIpoca HEoOXoauMo cPOopMUpPOBATH
IPEICTABICHUE O METOJAaX IIOCTPOCHUS JIMHUM IIEPECEUECHMs] ITOBEPXHOCTEH C
IOMOILBIO BCIIOMOTAaTENbHBIX CEKYIIUX IUIOCKOCTEH BCIIOMOTATENBHBIX CEKYIIHMX
cpep. OOpaTuTh BHUMaHHE, NPU KAKUX YCIOBHSIX BO3MOXHO IPUMEHEHHUE ITHX
METO/IOB IIPY PELIECHUH 3a/1a4.

B msAToM Bompoce chneayer paccMOTPETh CHOCOOBbI MOCTPOEHUS Pa3BEPTOK
KPHBBIX IIOBEPXHOCTEN, a TAK)KE PEATN3ALUIO HA KOMIUIEKCHOM YEPTEKE.

Bonpocw 0na camoxoumpoiis
1. Kakue KkpuBble JIMHMM OTHOCAT K IUIOCKUM KpPHUBBIM, a Kakhe — K
MPOCTPAHCTBEHHBIM KPUBBIM JTIUHUSIM ?

2. Kak Ha KOMIUIEKCHOM 4YepTeXe MPOCIHUPYETCs MUINHAPUYIECKass BUHTOBAS
JIUHUS, KOHUYECKasi BAHTOBAS JIMHUS?

3. Kak onpenenuts JJIMHY KPUBOMW JIMHUU?

4. Tlepeuuncnute ciocoObl 3a/1aHUS TIOBEPXHOCTEH.

5. KakoBa kiraccudukaniys oBEpXHOCTEH 110 TUITY 00pa3yromeii?

6. Uro siBIsieTCA OnpenenuTeNeM MOBEPXHOCTH?

7. Kakue TIOBEpXHOCTHM OTHOCAT K JIMHEHMYaTbIM  pa3BEPTHIBAEMbBIM
MMOBEPXHOCTSM; K JINTHEHYAThIM HEPa3BEPTHIBAEMBIM ITOBEPXHOCTSIM?

8. Kakme TOBEpXHOCTH OTHOCAT K HEJIMHEWYATHIM TOBEPXHOCTSIM C

MOCTOSIHHOM 00pa3yrouiei; K HeTMHENYaThiM MOBEPXHOCTSIM C MEPEMEHHOU
obOpazyrorei?

9. KakoBa mocnenoBaTeIbHOCTh OINpEAeNeHUs] Ha KOMIUIEKCHOM YEpTExXe
TOYEK NEPECEUCHUS TPSMOM JIMHUU C KPUBOM MOBEPXHOCTHIO?

10.Kakne ™MeTombl CYIIECTBYIOT [UIsl OMNpPEICICHHUS JUHUHM TEepPECeUCHUs
MOBEPXHOCTEMN?

11.1lpu BBINOJHEHUM KaKUX YCJIOBUH BO3MOXKHO IPUMEHEHHE MeEToja
BCIIOMOTATENIbHBIX CEKYIIUX c(ep AN ONpeAesiCHUs JIMHUU TepecedeHUs
MMOBEPXHOCTEN?

12.Kakue kpuBble TOBEPXHOCTH UMEIOT TOUHYIO Pa3BepTKy?

13.KakoBa nocieoBaTeabHOCTh TOCTPOEHUS TPUOIMKEHHBIX pa3BEPTOK?

14.]Ins KaKuX KPUBBIX MOBEPXHOCTEN CTPOSIT YCIOBHYIO Pa3BEPTKY?
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Tema 8. AkcoHOMeTpHYeCKHE MPOEKIHHI

Knroueswvie sonpocwvr memul

1. CyurHocTh aKCOHOMETPUYECKOTO TPOECLUPOBAHUS.

2. OcnoBnas Teopema akcoHomeTpun: Teopema K. ITonpke-I". IlIBapua.
OCHOBHOE ypaBHEHHE AKCOHOMETPUMU.

Knaccudukaius akcOHOMETPUUECKUX MPOCKITHIA.

[TpsimoyToNbHBIE aKCOHOMETpUUECKHE IpoeKuuu. [locTpoeHne okpyXKHOCTH
B AKCOHOMETPHH.

5. KocoyroabHble aKCOHOMETPUUECKHE ITPOEKIIHH.

s~ w

Knrouesvie nousamus. NIOCKOCTh aKCOHOMETPUYECKUX MNPOEKIUI (KapTUHHas
IUIOCKOCTh); HalpaBi€HUE NPOCLHUPOBAHUS; AKCOHOMETPUYECKHUE MACIITAOBL;
KO3 PUIIMEHTHl HCKAXEHUS MO OCSIM; MPUBEACHHBbIE KO3(P(ULIHUEHTHl UCKAKEHUS,
AKCOHOMETpHUYECKasi MPOEKIMs TOYKH; BTOPUYHAS MPOEKIHS TOYKH; HU30METPUS,
OUMETpHs,, TPUMETpHUsS;  MPAMOYTOJbHBIE  AKCOHOMETPUYECKHUE  IMPOEKLUU;
KOCOYTOJIbHBIE aKCOHOMETPUUYECKHUE IPOEKIIUN; IUIUIIC, OBAJL.

Jlumepamypa: [2; 3; 10; 32]

Memoouueckue pexomernoayuu

[Tpy wu3yuyeHUM NaHHOM TeMbl Kypca HEOOXOIuMO OOpaTUTh BHHMAHHE Ha
CYIIHOCTh AKCOHOMETPUYECKOIO NPOELUUPOBAHUSA. YCBOUTH TEPMHHBI: KapTUHHAs
IJIOCKOCTh (TJIOCKOCTh aKCOHOMETPUUYECKUX MPOEKUUH); KO3 (PUIIMEHTHI NCKaKEHUS
10 OCSAM; AKCOHOMETPUYECKAsl MPOECKLMS TOUYKH; BTOPUYHAS MPOECKLUS TOUKH.

[Tpu paccMoOTpeHHH BTOPOrO BOIPOCAa HEOOXOAMMO U3YUUTh OCHOBHYIO TEOPEMY
akcoHometpun — Teopemy K. Ilombke-I'. IlIBapna — W OCHOBHOE ypaBHEHHE
AKCOHOMETPHH.

B TPETHEM BOIIpOCE clenyeT pPaccMOTpETh KJ1accu(pUKaunio
AKCOHOMETPHUYECKUX MPOEKIIHMIi: 110 HAMPABIECHUIO TPOCUUPOBAHUS (MIPSIMOYTOIbHBIE
U KOCOYIOJibHbIE) W 1O KO3(DUIMEHTaM HCKaXeHusi (M30METpUs, IUMETpPUS,
TPUMETPHS).

[Ipu n3yyeHuun 4eTBEpTOro M MATOr0 BOMPOCOB ClEeyeT 0OpaTUTh BHUMAHUE HA
KO3 (UIUEHTH HCKAKEHUS U BETUUYUHBI YTJII0OB MEKIY AaKCOHOMETPUUYECKUMHU OCSIMU
Ui TPSAMOYTOJIBHBIX M KOCOYTOJIbHBIX akCOHOMeTpuil. OOCYIUTh MOCTPOECHHE
OKPYKHOCTH B IIPSIMOYTOJIbHOM H30METPHH.

Bonpocul ona camoxonmpons
1. B ueM 3aKkir04aeTcs CyIHOCTh aKCOHOMETPUYECKOTO MPOCLIMPOBAHUA?
2. Kakoga kiaccudukaius akCOHOMETPUIECKUX MPOESKITUI?
3. B dem 3akitouaercs OCHOBHAsi TEOpeMa aKCOHOMETPHUU; OCHOBHOE ypaBHEHHUE
AKCOHOMETPHH?

4, Kakue msaTh  BUJAOB  AKCOHOMETPUUECKHUX  TMPOCKIHUM  PEKOMEH]yeT
ucrojbs3oarsk ' OCT 2.317-20117

17



KakoBbl  KO3(DPUIMEHTH HCKAKEHHMS] W  BEJIMYMHBI  YIJIOB  MEXKIY
AKCOHOMETPHUYECKMMHU  OCSIMH Ul  OPSMOYTOJIbBHOM  M30METpUU U
MPSIMOYTOJIbHOW TUMETPUU?

6. HazoBute KOIPOUIMEHTHI UCKAXEHHs ¢  BEIUYUHBI  YTJIOB  MEXKIY
aKCOHOMETPHUYECKUMHU OCSIMU JUIsi (PPOHTAIBHON KOCOYTOJIbHON HM30METPUU U
(GpoHTAIBHOIN KOCOYTOJIbHOM TUMeTpun?

/. Kak omnpegenutb KOOpAWHATBI TOYEK, 3aJaHHBIX B NOPSIMOYIOJbHON
aKCOHOMETPHUYECKON MPOEKIMK Ha MMOBEPXHOCTU: a) HUJIMHJpa BpalleHus; 0)
KOHYCa BpalleHus?

8. KakoBa mocienoBaTelIbHOCTh NOCTPOEHUS OKPYKHOCTH B HPSIMOYTOJIBHON
U30METPUH?

Temarnueckuii 1aH JeKIHOHHBIX 3aHaThl (JI3) (2-1 ceMecTp) mpeacTaBicH B
Tabnure 2.

Tabmuma 2 — O0beM (TPYI0EMKOCTh OCBOSHHS) U CTpyKTypa JI3

Howmep Kos-Bo yacos JI3
TeML Tema JTeKIMOHHOTO 3aHATHUS OuHasg | 3a04yHas
dopma | dopma

9 Bungsr u COCTaB N3IEITHN. Bunarsr
KOHCTPYKTOPCKHX JIOKyMEHTOB. Cramun 1 -
pa3pabO0TKH KOHCTPYKTOPCKUX JIOKYMEHTOB

10 Pe3pObl. OCHOBHBIE 3JEMEHTHI WU MapaMeTpbl 1 1
pe3rObl. Knaccuduxkanus pe3nd

11 CranpapTHble KpETIEeKHbIC U3JIEIIUS.
N300paxkennst Ha  4yepTekax.  YCIOBHbBIE 2 1
0003HauEHUs

12 CoenvHeHMs: pa3beMHbBIE U HEPA3bEMHBIE 2 1

13 DCKU3UpOBaHUE. BhIOTHEHWE 3CKHM3a JETAH. 5 05
JIEMEHTHI JIeTalIeh :

14 Coopounsie uepterxku (CB) m vepresxku oOrero
Buga (BO). JleranupoBanue depTeka OOIIEro 2 0,5
BHJIA

15 OCHOBHbIE TIOHSITUS M OMNPEICICHUS TEOPUHU 2 i
3y04aToro 3aremicHus

16 Cxembl. Buasl u tumbl. [IpaBuna BBIMOTHEHUS
ANEKTPUYECKUX MNPUHIUIHAIBHBIX CcXeM I3 2 -
(TOCT 2.702-75)

17 KommnbioTrepHass  rpaduka, TreoMeTpuyecKoe
MOJICTTMPOBAHHE U PelIaeMble MU 3aJa4H. 5 ]
2D-monenrpoBaHue B rpapMuecKux cUCTEMaXx;
3D-monenrpoBaHue B rpaMYecKux cUCTeMax

Hroro 16 4
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Tema 9. Buabl u cocTaB u3aenuii. Buabl KOHCTPYKTOPCKUX IOKYMEHTOB.
Craanu pa3padoTKu KOHCTPYKTOPCKHUX JOKYMEHTOB

Knrouesvre éonpocvr memol

1. Bugasl u cocraB usgenuii (TOCT 2.101-2016). YHupUIMpoBaHHOE U3IEITHE,
OpPUTHHATIBLHOE U3JIENNE, AeTallb, COOpPOYHAs €AMHHIIA, KOMIUIEKC, KOMILICKT.

2. Bujpl 1 KOMIUIEKTHOCTh KOHCTPYKTOpcKuX nokymeHToB (I'OCT 2.102-2013).
Ueprexx neranu. Crneuuduxanus. COopounbiii yeptex. Ueprex o0011ero
Buga. Cxema.

3. Craauu pa3paboTku KoHCTpyKTOpcKoi fokymenTtaruu ('OCT 2.103-2013).
[IpoekTHbIE TOKYMEHTHI (TEXHUYECKOE 3aJaHIe, TEXHUYECKOE MPEIJIOKEHUE,
ACKU3HBINA MPOEKT, TEXHUYECKHUI MPOEKT) U paboune TOKyMEHTHI (paboyas
JTOKYMEHTAITHUA).

Knouesvie nouamus: yHUGUIIUPOBAHHOE H3JENNE, OPUTHHAIBHOE H3JEIHE,
JeTanb, COOpPOYHAs €IWHUIA, KOMIUIEKC, KOMIUIEKT; BHIbI KOHCTPYKTOPCKHUX
JTOKyMEHTOB, KOMIUIEKTHOCTh KOHCTPYKTOPCKHX JOKYMEHTOB; HYEPTEXK JETajH,
cneuudukaims, COOpPOYHBIA YEPTEXK, UEPTEkK OOIIEro BHUJIA, CXEMa;, CTaauu
pa3pabOTKM  KOHCTPYKTOPCKOW  JOKyMEHTAIlMH;  IMPOCKTHBIE  JIOKYMEHTHI
(TexHHYECKOE 3a/IaHNe, TEXHUYECKOE MPEIOKEHUE, ICKU3HBIN TPOCKT, TEXHUICCKUN
MIPOEKT), paboune JOKYMEHTHI (paboyas TIOKyMEHTaIIKs).

Jlumepamypa: [1; 6-8; 18; 33]

Memoouueckue pexomernoayuu

[Ipy wu3yueHWM TMEpPBOrO BOMPOCA TEMbI HEOOXOAMMO O3HAKOMUTHCA C
ocHoBHBIMH noJiokeHusIMHA ' OCT 2.101-2016. YscHUTB, UTO HA3LIBAETCS U3EIIHEM,
Kakue ObIBAIOT BUJBI M3JCTUH (IeTaib, COOpOYHAs eIUHHUIA, KOMIUICKC, KOMILJICKT).
VY CBOUTH MOHATHUS «YHUDHIIMPOBAHHOE U3ETUEY, KOPUTHHAITBHOE U3/ICITHEY.

[Ipu paccMoTpeHuMM BTOPOro BOMpOca HEOOXOIMMO U3YYUTh BHIBI H
KOMIUIEKTHOCTh KOHCTPYKTOPCKHMX JokyMeHToB Ha wu3nenus (TOCT 2.102-2013).
Cnenyer oOpaTWTh BHHUMaHUE, YTO K KOHCTPYKTOPCKAM JOKyMEHTaM OTHOCST
rpaguueckue W TEKCTOBBIE JOKYMEHTBI, KOTOpbIE B OTIACIBHOCTH WU B
COBOKYIHOCTUA ONpPEACNSAIOT COCTaB U yCTPOWUCTBO W3JENUS U  COJEpKar
HEO0OXOMMbIC JIAaHHBIE JUISl €r0 pa3paOOTKU UM U3TOTOBJICHUS, KOHTPOJIS, IPUEMKH,
DKCIUTyaTallil W peMoHTa. [Ipu wu3ydeHWH HTOro BOMpOCa YyAETUTh BHUMAaHHUE
MOHSATUSAM YEPTEeXK JeTand, crenudukanus, cOOpOYHBIA YEPTEXK, YEPTEkK OOIIero
BHJIa, CXEMa.

B TpetheM Bompoce TEMBl pacCMaTpPUBAIOTCS  CTaJud  pa3pabOTKH
koHCTpykTOpckoi mokymentarmu (COCT 2.103-2013): TexHu4eckoe 3ajJaHue,
TEXHUYCCKOE TMPEIIOKCHUE, ICKU3HBIM TPOEKT, TEXHUYSCKHH TPOCKT, MU3ydacTCs
paboyast KOHCTPYKTOPCKAs IOKYMEHTAIIHs, a TAaK)Ke COJIepKaHUe 3THX PadoT.
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Bonpocul 0na camokonmpoiis

1. Yto Ha3eIBaeTCd U3IETUEM?

2. [lepeuncnure BUIBI U3ICTUN.

3. HazoBute Buabl KOHCTPYKTOPCKUX JTOKYMEHTOB.

4. YTo Ha3bIBAETCS YEPTEKOM JIETaTH?

5. Kakne KOHCTpYKTOpCKUE JOKYMEHTBI OTHOCATCS K OCHOBHBIM?

6. HazoBuTe cTamuu pa3pabOTKH KOHCTPYKTOPCKON JOKYMEHTAIIHH.

Tema 10. Pe3b0b1. OcHOBHBIE 3JIEMEHTHI U apaMeTPbI pe3bOblI.
Knaccupukanus pe3nod

Knroueswie sonpocwt memul

1. OCHOBHBIE 2JIEMEHTHI U ITAPAMETPHI PE3BOHI.

2. N3o0paxenue u odbo3znadenue pe3ponl ('OCT 2.311-68).

3. Kmaccupukanmmss  pe3pd. [lunmHapuyeckne ©W  KOHUYECKHE  PE3bOBI.
Kpenexnblie 1 xon0BbIe pe3b0bl. CrieluanbHbIe PE3bOBI.

Kniouegvle nonsmus: npoduns pe3bObl; yron npoduis pe3bObl; mar pe3bobl;
X0JI pe3bObl; 0JHO3aX0HAsT U MHOT03aXOJHas pe3r0a; HAPYKHBIM, BHYTPEHHUU U
CpenHuil TuaMeTpbl pe3bObl; HOMUHATBHBIA AUAMETP Pe3bObl; JAMHA Pe3bObI; cOer
pe3b0bl; acka; yclIoBHOE 0003HaUEHUE PE3bObl; KPYIHBIN 1IAr pe3bObl; MEJIKHI 11ar
pe3b0bl; LWIMHIPUYECKHE W KOHMYECKHE pe3bObl; MeTpHuYecKas, IroHMoBas,
TpyOHasi, Kpyrias pe3bObl; KperexHble pe3bObl; TpaneueuaalibHas, yIopHas,
MPSIMOYTOJIbHAS Pe3b0bI; XOI0OBbIE (KHHEMATHYECKUE) Pe3hObI; CIIeIIUaIbHbIE PE3bObI.

Jlumepamypa: [1; 6-8; 11; 18; 23; 33]

Memoouueckue pexomenoayuu

[Ipn u3ydyeHUM NEpBOro BOMPOCA JAHHOM TEeMbl HEOOXOOUMO PACCMOTPETH
OCHOBHBIE JIEMEHTHI U MapaMeTphbl Pe3bObl: OCh pe3b0bl, MPOdUIIb Pe3bObl, OOKOBaS
CTOpOHA pe3b0bl, yrona npoduis pe3bObl, HApYKHbIN, BHYTPEHHUM, CPEAHUIN TUAMETP
pe3b0bl, HOMUHAIIbHBII THAMETP Pe3bObIL, IIar U X0/ Pe3bOBbI.

Bo BTOpOoM Bompoce cienyeT u3yduth ocHOBHBIE monokenus ['OCT 2.311-68
«M300paxenue pe3pOb». Heo0X0auMo ysCHUTH MpaBuiia M300pasKeHHsI HAPYKHOU U
BHYTpPEHHEH pe3bObl, a TakKe PACCMOTPETh YCJIOBHBIE 00O3HAUCHUS PE3bObI HA
YepTexKax.

B Tperhem Bompoce u3yuaeMoil TeMbl HEOOXOaMMO  copMHUPOBATH
MpeJICTaBICHUE O KJIACCU(PUKALUU Pe3b0: MO IKCIUTyaTallMOHHOMY Ha3HAYeHHIO, IO
dbopMe MOBEPXHOCTH, IO PACIOJIOKEHUIO Ha JAeTainu, no (opme mnpoduis, Mo
HaIpaBJICHUIO BUHTOBOI'O BBICTYNA, MO €IWHULIE WU3MEPEHMs], MO YHUCIY 3aXOJO0B.
PaccMmoTpeTs mpuMepsl YCIOBHOTO 00O3HAYCHHS KPETEKHBIX pe3b0 (METpUYECKOH,
JTFOMMOBOM, TPYOHON M KpPYIJIOiH), XOMOBBIX Pe3b0 (TpareneuIaibHOl, YIOPHOMH,
NPSIMOYTOJIbHOM) U CIICIUATBHBIX PE3b0.
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Bonpocwt ona camoxonmpons

UTto Ha3bIBaeTcs pe3n00ii?

KakoBbl OCHOBHBIE 3JIEMEHTHI U TTapaMeTPhl pe3b0bI?

Kaxoit nmameTp Ha3pIBaIOT HOMHHAJIBHBIM JUAMETPOM PE3bObI?

UYTo HA3BIBAIOT IIATOM PE3hOBI?

UTo Ha3bIBAIOT XOJIOM PE3HOBI?

Kakx wu3o0paxaror pe3n0y Ha CTep)KHE (HAPYXHYIO pe3p0y) U pe3ndy B
OTBEPCTUH (BHYTPEHHIOIO pe3r0y)?

10.Kakue OpIBatoT pe3n0bl 10 hopme mpodust pe3bonl?

11.Kak knaccuuuupyrorcs pe3bObl o HalpaBiIeHUI0 BUHTOBON TOBEPXHOCTH?
12.KakoBa knaccudukarus pe3pobl 1o hopMe MOBEpXHOCTH ?

13.Kakue ObIBatOT pe3b0ObI 110 HA3HAYCHUIO?

14 Kaxkue pe3b0bl OTHOCST K CIEIUaIbHBIM pe3b0am?

©CoOoNo O~

Tema 11. CranpapTHble Kpenexnbie uaeaus. U3o0pakeHus: Ha YepTeKax.
Ycii0BHBIE 0003HAYECHUSA

Kniouesgvie sonpocvl memul

1. CrangapTHBIC KPENE)KHBIE H3ICITHSI.

2. 3o0paxenune Oonrta. Bapuantel wucnonHeHuid. YcimoBHoe 0003HAYCHHE
oonra.

3. N300paxkenue u ycioBHOE 0003HaUYEHUE TaliKU.

4. N300pakeHue 1 ycIoBHOE 0003HAYEHHUE 1ANOBbI.

5. llImuneku. Krnaccudukanus mmunex. M3o0paxkenne u  0003HAUYCHHE
mnuibku. CBepsieHoe U Hape3aHHOE THE3/0 MOJ1 IIMHUIIBKY .

Kniouegvle nomsmus: cTaHgapTHbIE KpENexHble H3Aenus; OONT, BapUaHThI
WCTIOJTHEHUM; raiika; mmaiba; MNuiIbku (QuaHueBble (IBYCTOPOHHHME) U OOIIEro
MpUMEHEeHUs1 (OJTHOCTOPOHHUE U JBYCTOPOHHHE); BBUHYMBAEMBIN KOHEIl IIMUJIbKY;
racyHbIM KOHEIl IIMWJIbKY; CBEPJICHOE U HApE3aHHOE THE3/I0 MO/ MIMWIbKY; YCIOBHOE
0003HaY€HNE CTAaHAAPTHOTO KPETEKHOTO U3IEIHS.

Jlumepamypa. [1; 6-8; 11; 18; 23; 33]

Memoouueckue pexomernoayuu

[Ipy ocBoeHMM JaHHOW TEeMBI Kypca HE0OXoaumMo  CcPOpMUPOBATH
MPEACTABICHUE O CTAaHJAPTHBIX KPEMEXKHBIX W3ACIUAX, WX TMPUMCHCHHH B
MPOMBIIIJICHHOCTH.

Bo BTOpOM BoOIpoce TeMbl cieAyeT oOpaTuTh BHHUMaHWE Ha M300pakeHHE Ha
gyepTexxe 00Ta, paCCMOTPETh BAPHAHTHI UCTIONHEHHUS OOJITOB M MIPUMEPHI YCIOBHOTO
o0o3HaueHus OoJira.

B TpeTheM M uyeTBEpPTOM BOMpPOCAX TEMbI HEOOXOIWMO H3YYUTh CTaHIAPTHHIC
railkv u manoObl, 0OpaTUTh BHUMAHUE HA WX M300pa)K€HUE Ha YEpTeKax, BapUaHThI
WCTIOJTHEHUH, a TaK)Ke Ha yCIIOBHBIE 0003HAYCHMSI TACK U IIali0 Ha YepTexax.
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[Ipy wu3yyeHHH MOATOrO BOMPOCA CIEAYET MOJYYUTh NPEACTABICHUE O
CTAaHJAPTHOM KPEMEKHOM M3IEIMM — [IINWIbKE, SBJIAIOMIEHCS OJHOM U3
COCIUHUTEIIBHBIX Jeranen Pa3bEMHOTO COECTMHEHUSL. Heo0xoaumo
MpOaHANM3UPOBATh  KIACCU(PUKALMIO IIMUJIEK, a TakkKe paccMOTpPeTh HX
KOHCTPYKIMIO. YIEJIUTh BHUMAaHHE H300pAKEHHUIO Ha 4YepTekaxX OJHOCTOPOHHUX
MUK oOIero NpUMEHEHUS M HX YCIOBHOMY 00o3HaueHHio. PaccmoTpersb
ITOCJIEA0BATEIBLHOCTD BBITIOJIHEHNS CBEPJIIEHOTO U HAPE3aHHOTO THE3/1A MO/ IIITUIIBKY .

Bonpocwi ona camoxonmpo.is

1. Kakue pe3b00BbI€ U3/1€NIHs OTHOCITCS K CTAaHAAPTHBIM ?

Kaxkoe pe3rb0BOe u3nenue Ha3bIBalOT 00ITOM?

Uro o3HavaeT B ycioBHOM o6o3HayeHuu bont 2M20x1,5x100 I'OCT 7805-70

udpa 2?

Kakue BO3MOXHBI BApUAHTBI UCIIOJIHEHUH 11 OonTa?

Kakue BO3MOKHBI HCTIOJIHEHUS Y TAVKH?

Jlist uero npeaHa3zHayeHa maiida?

Kakum 00pa3om onpenensiercs JIMHA BBUHYMBAEMOM YaCTH IIITUIbKH?

OT KaKuX MapaMeTpoB 3aBUCHUT JUIMHA FA€YHOTO KOHI[A IIMHAIBKH?

Kak omnpenensiercss nuameTp CBEpPIEHOTO OTBEPCTUS NPH KOHCTPYUPOBAHHH

THE3/a MO IIUJIbKY ?

10.KakoBa mjinHa CBEpJICHOM YACTH TIIyXOro OTBEPCTHS MPU KOHCTPYHPOBAHUU
THE3/1a 01 UITUIBKY ?

11.Kak onpenensieTcs JJIMHA HAPE3aHHOW YacTH THE3/1a MO/ IIUJIbKY ?

w N

©CoNo Ok~

Tema 12. CoequHeHus: pa3beMHbIe H HEPa3beMHbIE

Knrouesvre 6onpocvr memol

1. CoenuHeHus pa3beMHbIE U HEPA3bEMHBIE.

2. Pe3pOoBbie  coemmHeHus. M3o00pakeHne coelWHEHWN  HApYy)XHOH W
BHYTPEHHEH pe3bObl.

3. bonroBoe  coeguHenme. M3o0pakeHuWe OOJTOBOTO  COCIWHEHHUS:  IIO
NENUCTBUTEILHBIM pa3MepaM, YIPOILIEHHOE U YCIOBHOE.

4. llnuneunoe coenuHenue. HM3o0pakeHWe MIMUICYHOTO COCAUHEHUS: TIO0
JEWCTBUTEIBHBIM pa3Mepam, YIPOIIEHHOE U YCIOBHOE.

5. CBapHbie coenMHEHHs. TUTBI COCNMHEHWH. YCJIOBHBIE H300paXEHUS H
o0o3Hauenus: mBoB cBapHbIX coeauHeHuit ('OCT 2.312-72). O6Go3HaueHue
NasiHbIX U CKJIIEMBAEMBbIX IIBOB.

Knrouesvie nonamus: paz3beMHble U HEpa3beMHBIE COCAMHEHUS; M300pakeHue
00JTOBOTO COCAMHEHHUS IO JEHCTBUTEIBHBIM pa3Mepam; YIpOIICHHOE H300pakeHne
0O0JITOBOTO  COEAWMHEHHUsSI; YCIOBHOE M300pakeHue OOJITOBOIO  COEAUMHEHUS,;
M300paKCHWE  INMWJICYHOTO COCAWHEHUS 10 JICWCTBUTEIBHBIM  pa3Mepam;
YOPOIIEHHOE W300paKeHHE IIMUJICYHOTO COCIWHEHUS; YCIOBHOE HW300pakKeHHE

22



MIMUJICYHOTO COCIUHEHMS; W300pa)KeHHWE CBApHOIO IIBA; YCIOBHOE O0O3HAUYCHHE
CBApHOIO I11Ba; KAaTET I11Ba; TUIIbI COCAMHEHUI; CIOCOO CBAPKHU.

Jlumepamypa: [1; 6-8; 11; 12; 18; 23; 33]

Memoouueckue pexomenoayuu

[Ipy wu3ydeHHW TEeMBl HEOOXOJAWMO VSICHUTh, YTO COCIAMHCHHS OBIBAIOT
pa3beMHBIMU (MOBTOpHAs cOOpKa U pa30opKa KOTOPHIX MPOUCXOIUT Oe3 HapyIIeHUs
IIEJIOCTHOCTH COCTaBHBIX YacTed M3JEeNHs) U HEPa3bEMHBIMU (COCAMHEHUS, KOTOPBIE
HEJb3s pa3o0paTh, HE HAPYLIUB JETANCH WU CKPEIUISIOUX UX JIIEMEHTOB).

Bo BTOpoM Bompoce paccMaTpuBalOTCS pa3beMHBIE PE3bOOBBIE COEIUHEHMS.
Heobxoaumo yaenuTh oco0oe BHMMaHWE TMpaBWIy H300paXKeHUsi COEIMHEHUM
HapY>KHOU U BHYTPEHHEU Pe3bObI.

B TtperbeM u ueTBepTOM BOMNpOCax TpeOyeTcss YSCHUTh, YTO HA3bIBAETCS
OONTOBBIM M IIIUJIEYHBIM COEIUHEHHUSIMHU, B KAaKUX CIy4asX OHHM HCIOJb3YIOTCS.
N3yunuTh Kak 3TH COEIMHEHHs H300paXaroTCs Ha 4YepTekax MO AEHCTBUTEIbHBIM
pa3MepaM, YIpPOIIEHHO U YCIOBHO.

[IaTbIii BOIpPOC TEMBI MO3BOJMT OOYYAIOIIMMCS IMOJIYYUTh MPEICTABICHUE O
HEpPa3b€MHOM COEIUHEHUU — CBapHOM. lIpu ocBoeHMM 3TOH TeMbl HEOOXOIUMO
MIPOAHAIIM3UPOBATH TUIIBI COEAMHEHMI: CTRIKOBOE, HAXJIECTOUYHOE, TABPOBOE, YIIIOBOE
U O3HAKOMHUTBHCS C YCIOBHBIMU H300paXEHUSIMU U O0003HAYCHUSIMU IIIBOB CBapHBIX
coeaunenuit (TOCT 2.312-72). Taxxe npu U3ydeHUH TEMBI CIIEyeT YSICHUTh, KaK Ha
yepTekax n300paxaroTcs U 0003HAYAIOTCS MAsSHBIE U CKJICMBAEMBIE IIIBHI.

Bonpocul ona camokonmpoiis

1. Kakue coennHeHus! Ha3bIBalOT pa3beMHBIMU?

2. Kakue coeMHEeHNs HAa3bIBAIOT OOJITOBBIMU; IIMUICUHBIME?

3. KakoBa mocnenoBaTenbHOCTh BBITIOJHEHUS W300pakeHHss OOJITOBOTO
COEMHEHNS 110 JEHCTBUTEIBHBIM pa3Mepam?

4. Kakue ynpouieHusi NpUHUMAIOT MPU U300paXxeHUU OOJITOBOIO COECIMHEHUS
YOPOIIEHHO?

5. Kakue ympomieHuss TOPUHUMAIOT MOpU  HM300paXKEHUU  LIIUIIEYHOTO
COEIMHEHUS YIIPOLIECHHO?

6. B kakux cnydasx JomycKaeTrcs H300pakaTh KpENeKHble COEAMHEHUs
YCJIOBHO?

7. Kakme coenmHeHHsT Ha3pIBalOT HepasbeMHbIMHU? Kakum  o0Opazom
OCYLIECTBJISIETCS COEIMHEHHE IETael B TAKUX CIIydasix?

8. Ilepeuuncaute TUIIBI CBAPHBIX ILIBOB.

9. Kakue nTuHHM HUCHONB3YIOTCA PU M300paXKEHUH Ha YepTekax BUIUMOTO U
HEBUJIMMOT'O CBAPHBIX IIBOB?

10.Kakue no3uinuu BKJIIOYAET YCIOBHOE 0003HAUYEHHUE CBAPHOTO 1IBa?
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Tema 13. IckuzupoBanue. Boinmosinenune 3¢kn3a aeTaiu.
JJIeMeHTHI AeTajiel

Knrouesvre éonpocvr memol

1. Ocku3 getanu. ['pynmsl netaiei.

2. [locnenoBaTenbHOCTD BBIMOJIHEHUS 3CKM3a JAeTanu. BwiOop rimaBHOro Buaa
JETaIN U KOJIMYECTBA U300PAKEHU.

3. OcoOEHHOCTH BBIIIOJHEHUS ICKU30B JINTHIX ACTaJCH.

4. DneMeHTsI JeTaniel (CTaHJapTHhIE U HECTaHIapTHbIE).

Knrouegvle nonamus. >ckU3MpoOBaHMe; TPYyIa CTAHAAPTHBIX JETaliel; rpymmna
JeTajed Cco CTaHAAPTHBIM H300pakKeHHEM, TpyIa OpPUTHHAIBHBIX JIeTajeil,
TEXHOJOTMsl M3rOTOBJICHMS JI€TalM; JIUThlEe JETaja; TJa30MEpHbI MaciTaod;
KOHCTPYKTOpPCKasi M TEXHOJIOTMYecKass 0a3za; HW3MEpUTeNIbHbIe NpUOOpbl H
MHCTPYMEHTBI:  KPOHILIMPKYJIb, HYTpOMEp, pe3pOoMep, MIadJIOH paJnyCHBIH,
IITAaHTeHLIUPKYJb; (DACKU; TaNTeNu; LEHTPOBBIE OTBEPCTUS; PUDICHUS; JIBICKU;
HUTAIBI; OOOBIIKY (TTPUIIMBHI); TPOTOUYKH (KAHABKHU ); IIIMIOHOYHBIC Ma3bl; UTHIHI.

Jlumepamypa. [1; 6-8; 18; 23; 33]

Memoouueckue pexomernoayuu

[Ipu paccMoTpeHUM TEeMBbI HEOOXOJUMO O3HAKOMUTHCS C TOHATHEM «ICKHU3
JAeTanw», U3y4duTh, B  KAKUX  CIydasxX  BBINOJHSIIOT  OCKU3Bl  JIeTajei,
NPOAHAIU3UPOBaTh, KAaKWE TPYMIMbl JCTaACH CYIICCTBYIOT (CTaHIapTHBIC ICTallH,
JIeTajIM CO CTAaHIAPTHBIM H300paKEHUEM, OPUTHHAIBHBIC JCTAIIH).

Bo BTOpOM BoIpoce clieyeT ysCHUTD MOCJIEI0BATEIbHOCTh BBIMIOJHEHUS ICKUA3a
opuruHainbHOU aAetanu. OOpaTuTh 0cO00O€ BHMMAaHHME Ha BBHIOOp TJABHOTO BUAA U
KOJIMUYECTBA M300paKCHHUI SCKU3UPYEMOW JeTalli, MOJYYUTh MpEACTaBIeHHE 00
W3MEPUTEIFHBIX ~ MpUOOpaX W  WHCTPYMEHTAX: KPOHIIUPKYJe, HYTpOMEDpE,
pe3rbomepe, 11a0JI0HE paInYCHOM.

[Ipy oOCBOGHHMHM TpETHErO0 BOIMPOCAa TEMBI HEOOXOAWMMO BBIIBUTH, KaKUMHU
OCOOCHHOCTSIMU 00JIAIAIOT JIUTHIE JETadM U KaK 3TH OCOOCHHOCTH OTOOpa)aroTcs
MIPH BBITIOJTHEHUN YEPTEKEH.

N3yyenue dYeTBEpTOro BOMPOCA TEMBI TO3BOJIUT OOYYAIOIIUMCS TOJYYHUTh
MPEICTABICHUE O KacCU(pUKAIMU dJEMEHTOB aeTtaneil. OOpaTuTh BHUMaHUE, UYTO
AJIIEMEHTHI JIeTajeii MOTYT OBITh CTAHIAPTHBIMH (K HUM OTHOCSTCS (Dacku, rayirenm,
MPOTOYKK (KaHaBKH), pHUGICHUS, ICHTPOBBIE OTBEPCTHUS, INMOHOYHBIE Ta3bl) WU
HeCTaHJIAPTHBHIMU (OYpPTUKH, OOOBITIIKY, IPHIIUBHI). Takke HEOOXOAMMO PACCMOTPETh
0COOEHHOCTH M300paKEHUS ITUX JIEMEHTOB Ha YEPTEKAX.

Bonpocul 0na camokonmpos

1. Kakoii uepTex Ha3pIBaeTCs ICKU30M?
2. B kakux ciayyasix BBIIOJHSIOT 3CKU3bI?
3. Kakue rpymrsl geranei cymecTByoT?
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4, Kak BbpIOWpaeTcs TJaBHBIA BHWJ JETAd M YHUCIO HW300PAKCHUU TIPH

BBIIIOJTHEHUHN 3CKHU3a JICTaIN?

KaxoBa nmociie1oBaTeIbHOCTh BBIIIOJTHEHHS dCKU3a?

[lepeunciure  xapakTepHble OCOOCHHOCTH  JIUTHIX  JI€Tajedl  TpHU

BBITIOJITHEHUH ICKN3a?

7. Kakue w3MepuTenbHBIC MHCTPYMEHTHI HCIONB3YIOT TpU OOMepe AeTaliv
TP BBINOJHEHUH ICKU3a?

8. Kakwme 371eMEHTBI JIeTaeii OTHOCAT K CTaHAapTHBIM?

9. Kakue 371€MEHTBI JieTaIe BCTpEUaroTCs, Kak MpaBujIo, Ha Bajax?

10. Yto Ha3bIBAIOT JIBICKOM M KaK JIbICKA M300pa)kacTcsl Ha yepTexax?

11.Kakoe KOJIMYeCTBO M300paKCHUH TpeOyeTcs NI BBISBICHUS Ha YEPTEIKE
IPU3MATHYCCKOTO MIITOHOYHOTO T1a3a; CErMEHTHOTO IIIMTOHOYHOTO Ta3a?

12. Kakue OwBatoT pudnenus? Kak pudnenus wuzolOpaxaroTcs u
0003HaYaTCs HAa YepTexkax?

o ol

Tema 14. Coopounbie yeptexxkn (CB) u yepTe:xn odomuiero Buaa (BO).
JleTainpoBaHue YepTe:Ka 001Iero Bujaa

Knrouesvre 6onpocvr memol

1. Yeprexx obmero Buma (BO). Bpibop TiIaBHOrO BHJa W KOJUYECTBA
n3oopaxxkenuii. Hanecenne pasmepoB Ha uepTexke. Homepa mno3unui.
Tabnuiia coCTaBHBIX YacTel U3/IEusl.

2. Coopounbiii  yepte:x (CB). BpiOop r1aBHOrO BHJIa M KOJWYECTBA
n3o0pakenuii. Crierudpukarus.

3. YCIOBHOCTH U YHPOIICHUS Ha 4YepTekax oOImero BuAa M COOPOUYHBIX
yepTexax.

4. N300pakeHue ymIOTHUTENbHBIX YCTPOMCTB.

5. JleranupoBanue uyeprexka obmiero suaa (BO).

Kntoueswvie nonsmus: cOopouHas enunuiia; yeprex oomero Buaa (BO); Homepa
MO3ULIMKA; TrabapuTHBIE pa3Mepbl, YCTAaHOBOYHBIE PAa3MEPbl, MPHUCOCAUHUTEIbHBIC
pa3Mephbl; Ta0auIla COCTaBHBIX YacTed M3JENMs; U300paKeHUE COCEAHUX H3JAETUi
(«oOcranoBka»);  cOopounblii  ueprexxk  (CB);  cmenudukamus; — pasmeibl
crelU(pHUKaUK; YIIJIOTHUTENbHbBIE YCTPOHCTBA, CaJIbHUKOBBIE YCTPOMCTBA.

Jlumepamypa. [1; 6-8; 18; 23; 33]

Memoouueckue pexomernoayuu

[Ipu u3y4eHunn mepBoro U BTOPOro BOMPOCOB TEMbI HEOOXOAMMO YSICHHUTH, KAKOE
W3/IeJINe Ha3bIBAlOT COOPOYHOM €AMHUICH M Kakuhe JIOKYMEHThI Ha3bIBAIOTCS
yeprexkom odmero Buga (BO) u coopounbim yeprexxom (CB). Cremyer oOpatuthb
0co00¢ BHHMAaHHE NP COCTABJICHHHM JTHX YEpPTEkKEH Ha BHIOOP TJIABHOTO BUIA U
KoJM4ecTBa M300pakeHWi. ClieyeT BBICHUTH, KaKWe pa3Mephl JIOJDKHBI OBITh
HaHECEHbl Ha COOpPOYHOM dYepTeke U uepTexke obmiero Buaa.  Heobxomumo
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paccMOTpPETh MpaBUia BBIIIOJIHEHUS HOMEPOB MO3UIMM HA 3TUX uepTekax. Taxxke
oOpaTuTh BHUMaHHUE Ha TO, 4yTo K uepTexkam Cb pa3pabateiBaercs cnenudukanus, a
Kk ueprexam BO — tabnuma coctaBHbIX yacTedl. HeoOXoauMo H3yduTh MOPSAOK
3aMO0JHEHUS TUX TEKCTOBBIX JIOKYMEHTOB.

B TperbeM © uyeTBEpTOM BOMNpPOCaX CIEAYET OOCYAWTh YCIOBHOCTH H
YIOPOIIECHUS, IPUMEHSIEMBbIE TIPU BBIIIOJIHEHUHU YepTexeil o0miero Buaa u cOOpOYHbIX
YepTexkei, a TakyKe pacCMOTPETh H300paKeHUE YINIOTHUTEIBHBIX YCTPOUCTB Ha STUX
yepTexax.

[Tpu ocBoeHuM HATOrO BOIpPOCAa HEOOXOIUMO YSICHHUTH IOCJIEI0BATEIBHOCTD
YTEHUS YepTexka 00ILero BUJa U MociieJ0BaTeIbHOCTD AeTalupoBaHus yeptexa BO.

Bonpocul 0na camokonmpoiis

. Kakoe uznenue Ha3pIBalOT COOPOYHON €TUHULICH?

. Jaiite onpenenenue yeptexa oodiero suaa (BO).

. Kakoii geprex HazpiBaeTcst coopoursiM yepTeskoMm (Ch)?

. KakoBbl TpeOoBaHus K BBIOOpPY IJIaBHOTO BHJIa M KOJHMYECTBA M300pa’KeHUMN

IIPU BBIMOJIHEHUU COOPOUYHBIX YEPTEKEN; yepTexkel ooiero Buaa?

5. Kak nHa cOopounbix uyeptexkax (CBb) um uyeprexkax obmero Buaa (BO)
U300pAKAIOT COCEHUE UBETUSI KOOCTAaHOBKY»?

6. Kakoii nuHHMe Ha COOpPOUYHBIX dYepTEe)KaxX U UYEpPTeKax OOIIero BHUAA
IIOKAa3bIBAOT MEPEMEILAIOIINECS YaCTH U31EIus?

7. Ilepeuncnure yCIOBHOCTH U YHPOUICHMs], MPUMEHSIEMbIE MPH BBINOIHEHUU
cOOPOYHBIX UepTeXel U uepTexeit 001Iero BUa.

8. Kakoii mokymeHT Ha3biBaeTcs crnenudukanuein? Ha xakux Qopmarax
BBIMOJHSIOT CHEMPUKAIIIO?

9. lns kakoro JOKyMEHTa pa3pabaThiBalOT TaOJMUIly COCTAaBHBIX YacTeu
A3aeaus?

10. B xakoif mocaea0BaTeIbHOCTH PACIIONaraloTCs pa3aeiibl CieupuKaIm?

11. HazoBuTe npaBuja HAHECEHUSI HOMEPOB MO3ULIMIA Ha COOPOYHBIX YEpPTE)KAX

U yepTekax o0IIero BUjaa.
12. C xako¥ 1enbi0 MPUMEHSIOT YIJIOTHUTENIBHBIE YCTPOHCTBA?
13. KakoBa nocienoBaTeIbHOCTh IETATUPOBAHUS YepTeka o0IIero Buaa’?

A WP

Tema 15. OcHOBHBbIE MOHSITUS U ONPe/IesIeHNUsI TEOPUH 3y0UaATOro 3anenjieHus

Kntouesvie sonpocwr memul
1. Teopuss 3ybOuatoro 3aneruieHus. OCHOBHbIE TIOHATUS U  OIpPEIETICHHUS.
DneMeHTHI U mapaMeTpbl 3y0uaThixX Kojiec. MeTo bl Hape3aHus 3BOJbBEHTHBIX
3y04aThIX KOJIEeC.
Koppekuus 3y64arbix kosec.
ITocnenoBarenbHOCTD pacueTa pa3MepoB 3y0UaThIX KOJec.
BeinonHenue ueprexka 3y0uaToro Kojieca ¢ HaTypsbl.

Bown
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Knrouegvie nonamus. 3y0Ouatas nepejava; BHEIIHEE 3alleIJIEHUE; BHYTPEHHEE
3allelICHHe;, UWIMHIpPUYECKHe 3yOuaThle Koyieca: MpsAMO3yOble, KOco3yOsble,
IIICBPOHHBIC; KOHWYECKas 3yOuaras Iiepenada; dYepBsidHas 3yOdaras Iepeaada;
peedHas Tepenaya; IIECTEpHs; 3yOuaToe Kojeco; Mpoduiib 3yObeB; enuUTEIbHAS
OKPY)KHOCTB; TOJIIMHA 3y0a; INMHPWUHA BIATWHBI, MOIYJb 3aleIJICHUS; IIar
3alleTIJICHHs]; TOJIOBKA 3y0a; HOXKKa 3y0a; OKPYKHOCTh BEpIIUH 3yObeB; OKPYKHOCTD
BNAJNH 3yObEB; METOJ| KOIMMUPOBAHUS; METOJ] OOKATKHU; KOPPEKIIUS 3yOUaThiX KOJEC:
HyJIeBble Koyieca (HOpMajbHbIE KOJieCAa C HEKOPPUTUPOBAHHBIM MPOQPHUIIEM),
MOJIOKHUTENIbHbIE ~ KoJieca  (KOppUTMpOBaHHBIE  Kojieca C  IOJIOKHUTEIbHBIM
CMEIIEHUEM), OTPULIATENbHBIE KoJieca (KOPPUTHPOBAHHBIE KOJIECa C OTPHUIATEIbHBIM
CMeIlleHHeM), KO3(POUIMEHT CMEIIEHUsS HCXOJHOro KOHTypa (Kod(duimeHT
KOPPEKIIHUH).

Jlumepamypa: [1; 6-8; 18; 33]

Memoouueckue pexomernoayuu

JlanHas Tema Kypca MO3BOJMT OOyYaromuMcs MOJYYUTh MPEICTaBIECHUE 00
OCHOBHBIX MOHATHSIX U ONPEIEICHUSIX TEOPUH 3y0UaTOro 3alerieHusl.

B mepBoMm Bompoce clieqyeT pacCMOTPETh BUABI MEPEAATOYHBIX MEXAHH3MOB,
BUIBI 3yOUaThIX mepenad (IWIMHIPHYECKHE, KOHWYCCKUE, YCPBSUHBIC), a TaKXKe
OCOOEHHOCTH HX H300pakeHHil Ha ueprexax. HeoOxomumo ynenuTh BHUMaHUE
MOHATUSM: TPOGUIL 3yObEB, JACIUTENbHAS OKPYKHOCTh, TOJIIIMHA 3y0a, MIMpUHA
BIIAJIMHBI, MOJYJIb 3alleTUICHUs, IIar 3allerieHus, ToJIoBKa 3y0a, HOXKa 3y0a,
OKPY>KHOCTh BEpIIUH 3yObeB, OKPYXHOCTh BHAAUH 3yObeB. M3yuyuTh METOIbI
Hape3aHus 3yOuyaThIX KOJEC C DBOJBBEHTHBIM TpO(HIEeM: METOJ KOMHUPOBAHUS U
METO/1 OOKATKH.

[Ipy ocBoeHMM BTOPOTrO BOMNpPOCAa TEMbl HEOOXOAUMO CPOPMHUPOBATH
MPEACTABICHUE O KOPPEKIUU 3yOuUaThIX KoOJIeC. YSACHUTh, YTO CYIIECTBYIOT
clenyrolmue BUIbI 3yOuyaThIX KOJIEC: HYyJIEBbIe Kojieca (HOpMallbHbIE Kojeca ¢
HEKOPPUTUPOBAHHBIM MPOPuUIEM), TMOJOXKUTEIbHBIE KoJieca (KOPPUTHPOBAHHBIC
KOJIECa C TOJIOKUTEJIbHBIM CMELIEHUEM), OTPULIATENbHbIE KoJieca (KOPPUTUPOBAHHBIE
KOJIECa C OTPUIATEIbHBIM CMELLIEHUEM ).

B TperbeM M 4YETBEpPTOM  BOMNpPOCAaX  HEOOXOAMMO  PACCMOTPETh
MOCJIEZIOBATEILHOCTh ~ pacueTa pa3MepoB 3yOuaThIX KojJec M OCOOEHHOCTH
BBITIOJIHEHUSI YepTeXKa IMIMHIPUYECKOTO 3yOuaToro kojeca ¢ HaTypel. Cremyer
n3yuuth ocHOBHBIE TosiokeHust [[OCT 2.403 -75. O6patuTh BHUMaHUE, YTO TTIOMUMO
M300paKEeHMs KOJIeca Ha 4YepTekax HEeoOXOJMMO pa3MelaTh TaOJHIly MapamMeTpoB
3y04aToro Kojeca, T/ie¢ yKa3blBalOT OCHOBHBIC JaHHBIC (JaHHBIC ISl U3TOTOBJICHUS),
JAHHBIC JIJIS1 KOHTPOJIS ¥ CIIPABOYHBIC JTAHHEIE.

Bonpocwi ona camoxoumpois

1. HazoBute MeTO/1bl U3TOTOBJIEHUS 3yOUaThIX KOJIEC.

2. Uto Ha3pIBaeTCs IIaroM 3aleIICHUs; MOAYJIeM 3alleTIeHUs ?
3. KakoBbI OCHOBHBIE 3JIEMEHTHI U MTApaMeETPhl 3yOUaThIX KOJeC?
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Kakue nuHUM UCHONB3YIOT B KauecTBe npoduiielt 3yoneB?

KakoBa mociie[oBaTeIbHOCTD BBIMIOJIHEHHSI pacdyeTa pa3MepoB 3y0OUaToro

KoJjeca?

6. Kakue manHBIC MODKHBI OBITH TPUBEIACHHI B TIEPBOM YacTH TaOJIUIIBI
rapaMeTpoB (OCHOBHBIE JJAHHBIC (JJIs1 U3TOTOBJICHHUS)) Ha Y4EOHOM YEPTEKE
UIMHIPUYECKOTO 3yOuaToro kojeca?

7. C Kakoi 11eJ1bI0 BBIMOJIHIIOT KOPPEKIUI0 3y0uaThix kojec? HazoBute BUabI
3y04aThIX KOJIeC.

8. KakoBbl 0COOEHHOCTH BBITIOJIHEHUS YEPTEKa MUIMHAPUYECKOTO 3y0UaToro

KoJjeca?

oa &

Tema 16. Cxembl. Buasl ¥ THIIBIL.
IIpaBujia BbINOJTHEHUS YJIEKTPUYECKUX MPUHIUMHAIbHBIX
cxem I3 (F'OCT 2.702-75)

Knrouesvre 6onpocvl memoi

1. Cxemsl. Buast u Tanbl (I'OCT 2.701-84).

2. [IpaBuiia BBIMIOJIHEHUS SJCKTPUUECKUX MpHHIUNUAIRHBIX cxem 23 (TOCT
2.702-75).

3. CriocoObI n300paskeHuUs AIIEMEHTOB U YCTPOMCTB Ha CXEMaX.

4. IlepedeHb IEMEHTOB.

Kniouegvie noumamus. BUIIBI CXE€M: BaKyyMHbIC, THAPaBIWYECKUE, JCICHUS,
KHHEMaTHU4YeCKHUE, ONTUYECKHUE, ITHEBMAaTUYECKHE, KOMOMHHUPOBAHHBIE,
DHEPIreTUYCCKHE, Ta30BbIe (KpOME MHEBMATHYECKHX), DJICKTPHUUYECKUE, THIIBI CXEM:
CTPYKTYpHBIC, (DYHKIIMOHAJIbHBIC, MPUHIUIIUAIBHBIC ITOJTHBIC IS AJICKTPUUSCKHUX
CXEM, COCIMHEHUW (MOHTaXHBIC), TMOJKIIOUYCHUS, OOIIKUe, PaCHOJIOKEHUS,
o0ObeUHEHHbIE;, OyKBEHHO-UU(PPOBONM KO CXEM; COBMEIICHHBIN croco0
M300paKEHHsSI DJIEMEHTOB M YCTPOWMCTB Ha CXEeMaxX; pa3HECeHHbIH crnocod
M300paKeHUsI AJIEMEHTOB M YCTPONCTB Ha CXE€MaX; MHOTOJMHEHHOE H300pakeHue
CXEMbI;  OJHOJUMHEWHOE H300paXeHHE CXEMbl; H300paKEHHE  HECKOJIbKHUX
OJIMHAKOBBIX DJIEMEHTOB, COCAMHEHHBIX MapalIeIbHO; H300paKEHUE HECKOJbKUX
OJIMHAKOBBIX AJIEMEHTOB, COSJMHEHHBIX TIOCJIEIOBATEILHO; TIEPEUCHB DIIEMEHTOB.

Jlumepamypa: [1; 4; 5; 6-8; 18; 23; 33]

Memoouueckue pexomernoayuu

[Ipy ocBoeHMH TIEPBOTO BOMPOCA TEMBbI HEOOXOAMMO W3YUYUTh, KaKUe
JOKYMEHTBl OTHOCAT K cxeMaM. [lodyuuTh mpeAcTaBleHHE O BHAAX CXEM H
COOTBETCTBYIOIIMX UM OYKBEHHBIX O003HAUCHUSX, YCTAHOBJICHHBIX B 3aBUCUMOCTH
OT BHJOB JJIEMEHTOB M CBsi3eH, Bxoasmux B coctaB m3aenaus (TOCT 2.701-84):
BakyyMHble — B, rugpaBmmueckue — I, nenenuss — E, xunemarmueckue — K,
ontuyeckue — O, nHeBMatuueckue — I, komOuHnpoBanHsie — C, SJHEPreTUUECKUue —
P, razoBeie (kpoMe MHEBMATHYECKUX) — X, dJIeKTpudeckue — J. O3HAKOMUTHCS C
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IOHATUEM «THUIIBI CXE€M» M COOTBETCTBYIOIIMM WM LHU(POBBIM 0003HAUEHHEM,
YCTAHOBJICHHBIM B 3aBUCUMOCTH OT HAa3HAY€HHUS CXEMbl:  CTPYKTypHble — 1,
GyHKIIMOHANBHBIE — 2, MPUHIUIHAIBHBIE TOJHBIC AJS JJCKTPUUECKUX CXeM — 3,
COCMHECHMI (MOHTaXHBIC) — 4, MOAKIIOUEHUs — 5, obmme — 6, pacmoiaoxeHus — 7,
oObeTMHEHHBIE — 8.

Bo BTOpOoM M TpeTbeM Bompocax TeMbl HEOOXOIMMO PpPaCCMOTPETh IpaBuia
BBIITOJIHEHUS JJICKTPUYECKUX MNpUHIHIMUANBHEIX cxeM 23 ([OCT 2.702-75).
OO6cyauth CcHocoObl M300pa)KEHHsI JJIEMEHTOB UM YCTPOMCTB Ha CXEMax:
COBMEILEHHBI M pa3HECEHHBIM crnocoObl u300pakeHus. (O3HAKOMHUTBCA C
HNOHATUSMU: MHOTOJMHEHMHOE H300pa’KEHUE CXEMBbI, OJHOJIMHEHHOE H300pakeHue
CXEMbI, H300paXEHHE HECKOJIBKMX OJMHAKOBBIX 3JIEMEHTOB, COEIMHEHHBIX
napajuieIbHO, M300pakeHHE HECKOJBKHUX OJMHAKOBBIX 3JIEMEHTOB, COEAMHEHHBIX
IIOCJIEIOBATEIBHO.

[Ipy u3ydeHMM YETBEPTOro BOIpOCA CIEAYET OTMETHThb, YTO JaHHBIE 00
AJIeMEeHTaXxX JAOJKHBI OBITh 3alMCAaHbl B MEPEUYEHDb AJIEMEHTOB, KOTOPBII pacroyiararT
Ha JIUCTE CXEMbI WM BBIOIHSIOT B BUJE CAMOCTOSITENBHOIO IOKYMEHTa Ha popMare
A4 cornmacHo TtpeboBanusiM ['OCT 2.104-2006. Heobxoaumo H3y4HUTh MOPSAOK
3anoJHEeHus rpad nepeyHs 31eMEHTOB.

Bonpocuwl 0nsa camokonmpons

. Kakue OpIBaroT BUIBI CXeM?

. HazoBuTe THIBI CXEM M COOTBETCTBYIOIIME UM ITU(DPOBBIE 0003HAUCHMUSI.

. Uem ompepensercst OykBeHHO-IU(PPOBOI Ko cxeM?

. KakoBBI OCHOBHBIE MTpaBUJIa BBIMNOJHEHUS 3JIEKTPUUECKUX MPUHUIUMHATBHBIX

cxem?

5. Kakue ynpoiienust npuMeHSIOT Ha cxemax D3 mpu u300paXeHUU dJIEMEHTOB,
COEIMHEHHBIX MapaJlJIeIbLHO U TIOCJIEI0BATEIHLHO?

6. Kakue ¢opmarsl u MacmTaObl UCIIOIB3YIOT MPH BBHITOTHEHUH JJICKTPUUECKHIX
MPUHIUNHATBHBIX CXeM?

7. KakoBbl 0COOEHHOCTH MHOTOJIMHEWNHOTO ¥ OJHOJIMHEWHOIO CIIOCOOOB
M300paKEeHHSI JIEMEHTOB U YCTPOMCTB Ha cXeMax?

8. KakoBbI TpeOOBaHMS K BBIMTOJTHEHHUIO TIEPEUHSI JIEMEHTOB?

A WN -

Tema 17. KomnblorepHasi rpaguka, reoMeTpuueckKoe MoieJUpoOBaHNne U
peniaemMble UMHU 3aa4H.
2D — moneaupoBaHue B rpaguyecKNX CHCTEMAX.
3D - MmogesnpoBaHue B rpaguyecKnX CHCTEMAX

Kntoueswvie sonpocwr memul
1. KommnbroTepHas rpaduka, reOMETpUYECKOE MOJIETUPOBAHKUE U PEIIAEMbIE MU
3aJ1a4M.
2. OcHOBHbIE TpUHLUIIBI paboTel B rpaduueckom mnakere KOMIIAC.
Anroputmsl noctpoeHus 2D-00beKTOB cpeAcTBAMU JBYXMEPHOM rpaduku.
3. 3D-moaenupoBanue B rpaUUECKUX CUCTEMAX.
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Kniouesvie  nomsmus. ~ aBTOMAaTU3UpOBaHHAas  rpaguyeckas  cuUcTeEMa
npoektupoBanuss KOMIIAC; tunsl rpaduueckux ngokymeHtoB B KOMIIACE;
3JIEMEHTHl HMHTepdeiica: rpaduueckuil 3KpaH, TJIaBHOE MEHIO, CTpPOKa 3aKJIaJ0K
JOKYMEHTOB, MHCTPYMEHTAJIbHBIE IIaHENM, CEPBHUCHAsl MaHeNb (MaHelb OBICTPOro
JOCTYIIa), IEPEBO JTIOKYMEHTA; JIOKAJIbHAsl CUCTEMa KOOPJAUHAT; TJ00ajIbHas cUCTEMa
KOOPJIMHAT; 0OBbEKTHBIE MPUBS3KH; CJIOM YepTEeXkKa; TUI JINHUH.

Jlumepamypa: [14-17]

Memoouueckue pexomernoayuu

ITpu paccMoTpeHHH TeMbl HEOOXOAMMO C(OPMHPOBATH MPEACTABICHUE O
KOMIIBIOTEPHOM TIpauke, T€OMETPUYECKOM MOJACIUPOBAHUUM U PELIAEMbIX HMHU
3aja4yax. Y AeIuTh BHUMaHUE OCHOBHBIM IPUHLUIIAM pabOThl B rpa)MuecKOM MaKeTe
KOMITAC. KOMITAC-3D — 3T0 cuctema aBTOMaTH3UPOBAHHOTO MIPOEKTUPOBAHUS C
BO3MOKHOCTSIMU O(OPMIIEHHS NPOEKTHOM U KOHCTPYKTOPCKOW JIOKYMEHTaluu
cornacHo cranaaptam ECK/I u CIIIC. [Ipu uzydeHun temMbl 00y4daromuecs J0IKHbI
ycBouth, uT0 KOMIIAC-3D — 3T0 AMHAMHYECKH pPa3BUBAIOIIASCA WHXCHEPHAS
CUCTEMa NPOEKTHPOBAHUSA CaMbIX Pa3HOOOpa3HbIX O0BEKTOB. OCHOBHas 3ajaya —
MOJEIUPOBAHUE H3AECIMM C LEIbI0 CYIIECTBEHHOIO COKpAlleHUs Iepruoaa
npoekTupoBanus [16].

[Tpu u3ydeHun JaHHOW TEMbI HY>)KHO PaCCMOTPETh aJITOPUTMBbI nocTpoeHus 2D-
OOBEKTOB CpeICTBaMU JIByXMEpHOW rpaduku, a Ttakke 3D-monmenupoBanue B
rpauyeCcKuX cucTeMax.

Bonpocul 0na camokonmpoiis

HazoBute ocHOBHBIE 3a7]a4l KOMIIBIOTEPHOU rpaduKH.

Kakue cymectByroT Tumsl rpadpuueckux nokymeHToB B KOMITACE?
KakoBbI OCHOBHBIE 3JIEMEHTHI rpaduyecKkoro narepderica?

Kakue cymiecTBytOT TUIIBI OOBEKTHON MPUBSIZKHU?

Kakue oOmume TpeOoBaHMS K MpOCTaHOBKE pa3smepoB? Kakue THIbI
pa3zMepoB MOxkHO mipocTaBisiTe B KOMITIACE?

Kak oTrpenaktnpoBath pa3MepHbIN CTUIb?

KaxkoBsl xapakrepuctuku cioes yeprexa B KOMITACE?

8. Kaxkosbl ocobenHoctu 3D-MoaenupoBaHusi?

o0 E

~N o

30



2. METOAUYECKHUE PEKOMEHJIALIMHA 110 ITPOBEJEHUIO
INPAKTUYECKHNX 3AHSATHI

[TpakTrueckne 3aHATHUS TPOBOIATCA C TEIBbI0 (OPMHUPOBAHUSA y CTYACHTOB
YMEHHMII W HAaBBIKOB UTEHHS W COCTABJICHUS YepTekeW; YriayOJieHus 3HaHUs
crtangaptoB Enunolt cucrembl koHCTpyKTOpcKor nokymeHnTtaru (ECKJI); pa3Butus
TEXHUYECKOTO MBIIICHUS.

[IpakTuueckue 3aHsATHS MO JucuUIIMHE «WHXeHepHass M KOMIIbIOTEpHas
rpaduka» SBISIOTCS BaKHOW COCTaBHOM YacThlO Y4eOHOTo Mpoliecca M3ydaemMoro
Kypca, TIOCKOJIbKY IOMOTAIOT Jy4dllleMy VYCBOEHHUIO Kypca  JUCHHUIUIMHBI,
3aKPETUICHUIO 3HAHUH.

Temaruueckuii tian npaktuaeckux (I13) 3ansTuii (1 cemectpa) npeacTaBicH B
Tabnuiie 3.

Tabnuna 3 — O0beM (TPyA0EMKOCTh OCBOEHHUSI) U CTpyKTypa 13

Howmep | ConmeprkaHne NpakTHYECKOTO 3aHATUA Kou-Bo wacos [13
TEMBI O4YHas | 3a04Has
dopma | dopma
1 Crangmaptet ECKJI. Pemenune 3amau mno Teme | 2 0,5
«IIpoenupoBaHre TOUYKMI
2 [IpoenrpoBaHre  MHOTOTPAHHBIX  MOBEPXHOCTEH. | 2 0,5
Pemenue 3amau no teme «lIpoenupoBanue npsmoun
JTUHUNY
3 [TocTpoenue cedyeHnii MHOTOTPAHHBIX TTOBEPXHOCTEH | 2 1

MPOCIUPYIONIUMHU TUIOCKOCTSIMU. Perienue 3agad mo
teMe «lIpoenrpoBaHue IOCKOCTHY

4 [TpoermpoBaHue MOBEPXHOCTEH BpaiieHus. Pemenne | 2 1
3a7a4 Mo Teme «B3anMHOE TOJIOKEHUE TPAMON U
MIJIOCKOCTH, ABYX MPSIMBIX, IBYX IJIOCKOCTEH)

5 [Tepeceuenne mpsmoit ¢ miockocThio. Ilepeceuenue | 2 1
IIJIOCKOCTEN.

Pemenue 3amau no teme «Croco0bl mpeoOpa3oBaHus
qepTeKa»

6 Nzobpaxenust — Bunabl, paspessl, ceueHuss (I'OCT |2 -
2.305-2008). Pemenue 3a1a4 1o TeMe
«MHOTrOorpaHHbIC TOBEPXHOCTH

7 Pemenue 3amau mno Teme «KpuBble nuHuUHM © | 2 -
MTOBEPXHOCTHY

8 KontponsHoe 3amanue mo Teme «MHororpaHHsie | 2 -
MTOBEPXHOCTHY

Htoro 16 4
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2.1 Crangaptel EquHoi ccTeMbl KOHCTPYKTOpPCKOii nokymentamun (ECKJI).
Pemenne 3agau no reme «IlpoennpoBanue TOUKW»

Illenv  3anamus — TpUOOpPETEHHE YMEHWW W  HABBIKOB  O(GOpPMIICHUS
KOHCTPYKTOPCKOM JOKYMEHTAIINH, a TAKXKE MPUOOPETEHNE HABBIKOB MPOCITUPOBAHMSI
TOYEK OOIIEro M YaCTHOTO MOJIOKEHHUH.

Kniouesvie sonpocwt memul

1. Crannaptel Enqunoit cucremsl kKoHCcTpykTOpcko qokymeHTauu (ECK/).

I'OCT 2.104-2006 «OcnoBubie Haanucu», ['OCT 2.301-68 «Dopmate», I'OCT
2.302-68 «Macmradey, 'OCT 2.303-68 «Jlunuuy», 'OCT 2.304-81 «IlIpudthi
yeprexxHeie», ['OCT 2.316-2008 «lIpaBuna HaHeceHWs HAANUCEH, TEXHHUYECKHUX
TpebOoBaHM U Ta0IUI] Ha rpadUYECKUX TOKYMEHTAX).

2. Pemenme 3amau mo Tteme «IIpoerupoBanme Toukm» (3amaum Ne 1.1;

Ne 1.3 (a, 0) [20]).

Memoouueckue pexomernoayuu

PaccmoTpenue mepBoro BOMpoca TEMbI MO3BOJIUT OOYUYAIOMIMMCS TOJYYHUTh
npenctaBieHne 00 OGOpPMICHHH KOHCTPYKTOpPCKOW noKkymeHTamuu. Cremnyer
paccmotpeth crangaptel: ['OCT 2.104 - 2006 «OcnoBubie Hagmucu», ['OCT 2.301-
68 «Dopmatery, 'OCT 2.302-68 «Macmrtadb», 'OCT 2.303-68 «JIuauuny, 'OCT
2.304-81 «llpudter uyeprexubiey, ['OCT 2.316-2008 «IIpaBuna HaHeceHuUs
HaJITUCeH, TEXHUYECKUX TPEOOBAHUM U TaOJIHIl HA TPAPUIECKUX IOKYMEHTAX).

[Ipu u3ydeHun BTOPOro BOIMPOCA HEOOXOJUMO YCBOUTH MPOCHUPOBAHUE TOUKH
Ha TPU B3aUMHO TNEPHEHAMKYJSAPHBIE TUIOCKOCTH TMPOEKIUNA: TOPU3OHTAIBHYIO,
(bpoHTaNIbHYIO U TPOGUITBHYIO; OCBOUTH COCTaBJICHUE KOMITJIEKCHOTO YepTeka TOUKU
(omtopa MoHka TOYKH), pPacCMOTPETh TOHSATHUS TOYKU OOIIEr0 M YacCTHOTO
MmoJIoKeHuH, okTaHThl. [lo Teme «IIpoenmpoBanre TOYKM» HEOOXOIUMO BBITOTHUTH
3amaun Ne 1.1; Ne 1.3 (a, 0). YcnoBus 3a1a4 npuBEAEHBI B y4EOHO-METOJUYECKOM
nocobun [20]. Pemenue 3anad MOMKHO OBITH MPEACTABICHO B OTACIBHOW TETPaH
dopmara A4. IIpaBuia opopmiteHus 3a1ad mpuBeacHbI B mocoduu [20].

Jlumepamypa. [1-3; 20; 21; 32]

Bonpocul ona camokonmpos

1. Kakue popmaTsl Ha3pIBAtOT OCHOBHBIMU?

2. Kak obOpasytorcs gomnoaHuTenbHble popmarel? Kakue pazmepsr umeer Gopmar
A4x3?

3. Ilepeuncnute MaciTabbl YBETUUYECHUS; YMEHBILICHUS.

4. Kaxona TonmuHa pazoMkHyToi auauu no ['OCT 2.303-687

5. Kakue pasmepsl OCHOBHOW Haamucu W jAononHuTelbHOM rpadsl mo 'OCT
2.106-2006?

6. B  kakux ciay4asx ~Tpd  BBIIOJHEHWH  YEPTEKEH  HMCIONB3yeTcs
IITPUXITYHKTUPHAS TOHKAS JTMHUN ?
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7. Kakumu koopArMHATaMU ONPEIENSIeTCs] TOPU3OHTAIbHAS POEKIIUS TOUKHU ?
8. Kakoif koopauHATOW OMpenesieTcss pacCTOSHUE OT TOYKH N0 (DpOHTAIBHOU
IJIOCKOCTH MPOEKITHMA?

2.2 TlpoennpoBaHHe MHOTOTPAHHBIX MOBEPXHOCTEIA.
Pemenne 3agau no teme «IIpoennpoBanne npsiMoii JIUHUN»

Llenv 3amamus — npuoOpeTEeHUE YMEHHUM W HaABBIKOB IPOCLUPOBAHUS
MHOTOTPAaHHBIX TOBEPXHOCTEH; MPUOOpETEHHE HABBIKOB MPOCIIUPOBAHUS MPSIMBIX
0O0IIIero U 4acTHOro nojoxkeHu. Tekymmii KOHTpoIb 3HaHUM Mo TeMe « CTaHAapThI
Enunoii cucrembl konctpykTopckoit gokymentanuu (ECK): T'OCT 2.104-2006
«OcnoBnbie Haamucuy, ['OCT 2.301-68 «Dopmate», TOCT 2.302-68 «Macmmtadbly,
I'OCT 2.303-68 «Jlunuu», 'OCT 2.304-81 «llpudter ueprexunien, [OCT 2.316-
2008 «IIpaBusia HaHeceHUs HaAANUCEH, TEXHUUYECKUX TpeOoBaHUN U TaOIUIl Ha
rpaduyecKuX JTOKYMEHTaxX.

Knrouesvie sonpocwt memul

1. TlpoeuupoBaHre MOBEPXHOCTU MPU3MBI U mupamMujbl. [locTpoeHune Touek Ha

MMOBEPXHOCTSX MPU3MbI U MUPAMHU/IBI.

ITocTpoenue mpsAMOYTOJIBbHON JUMETPUHA MHOTOTPAHHBIX TOBEPXHOCTEM.

Pacuetno-rpaduyeckas pabora « MHOTOTpaHHUK.

Pemenue 3amau no teme «llpoenupoBanue npsimoit nmuHum» (3agauud Ne 2.1;

Ne 2.4; No 2.6; Ne 2.7 [20]).

5. TecroBoe 3amanue no teme: «CtanaapThl EquHON CHCTEMBI KOHCTPYKTOPCKOM
nokymenTaruu (ECKJI): TOCT 2.104 - 2006 «OcnoBuble Haanucu», ['OCT
2.301-68 «Dopmatery, 'OCT 2.302-68 «Macmraber»y, I'OCT 2.303-68
«JIuanm», T'OCT 2.304-81 «Illpudter ueprexusie», ['OCT 2.316-2008
«ITpaBuna HaHeceHUs HaAMUCEW, TEXHUUYECKUX TpeOOBaHUW M TaONMI] Ha
rpaduyecKuX JTOKYMEHTaxX.

Hown

Memoouueckue pexomernoayuu

[Ipy w3ydeHWHW mMEpBOrO BOMPOCa HEOOXOIUMO YCBOUTH MPOCHUPOBAHUE
MMOBEPXHOCTEH TIPHU3MBI U MUPAMUIBI, & TAK)KE U3YIUTh CIIOCOOBI TOCTPOCHUS TOUYEK
Ha MOBEPXHOCTSAX MPU3MBI U TUPAMU/IBI.

Bo BTOpoM Bompoce TpeOyeTrcs pacCMOTpPETh  dTambl  MOCTPOCHHS
MPSMOYTOJIbHOW ~JTUMETPUM MHOTOTPAHHHUKOB: TIOCTPOEHWE BHEMIHEH (POpMBI
KOMOWHHUPOBAaHHOW MHOTOTPAaHHOUN (UTYphI (TPU3MBI U TTUPAMUJIBI), BBIPE3 OTHOU
YETBEPTH, MOCTPOCHUE BO (PPOHTATHHOM TMIOCKOCTH (POPMBI CKBO3HOTO OTBEPCTHUS,
ITIOCTPOEHUE TOYEK CKBO3HOI'O OTBEPCTHSI.

[Ipu ocBOEHHMH TPETHETO BOIPOCA CAEAYET OTMETUTD, YTO 33JaHUE HA PACUETHO-
rpaduueckyro padbotry «MHOrorpaHHuk» W oOpasel] JaHHOW paboThl MPUBEICHBI B
nocooun [25]. Pabota «MHOrorpaHHuK» BBITOJHSACTCS MO BapraHTaM. BapuaHThbI
3ajanuil (rpaduyeckas yacts) pazmeniensl B O1OC.
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B uderBepTOoM Bompoce HEOOXOAUMO OOpaTUTh BHUMAHHUE, YTO 3aJladyd BTOPOTO
pazneina mocoous [20] — mo Teme 2 NeKIMOHHBIX 3aHATHH, a UMCHHO: 3a1a4da Ne 2.1 —
JICTICHUE OTPE3Ka Ha 7 paBHBIX YacTeil; 3amada Ne 2.4 — onpeziesieHne ClieI0B PsIMOM
JUHUU ¥ OKTAHTOB, Yepe3 KOTOPBIC dTa MpsMas mpoxomuT; 3amaun Ne 2.6 u 2.7 —
oTpeeieHNE HATYPATbHOW BETMYMHBI OTPE3Ka MPSMOM OOIIETO TTOJIOKCHHUS.

Ha 3aHsaTuu (ISTHIH BOIPOC) MPEIOJIaraeTcs BBIIOJHEHHE TECTOBOTO 3aJaHUs
no teme: «Crangaptsl EnnHol cuctembl KoHCTpyKkTOpckoi AokyMmeHTauuu (ECKII):
I'OCT 2.104-2006 «OcuHoBubie Hamgmucu», ['OCT 2.301-68 «Dopmate», 'OCT
2.302-68 «Macmrade»y, 'OCT 2.303-68 «Jlunuu», 'OCT 2.304-81 «IlIpudtst
yeprexxHbie», ['OCT 2.316-2008 «lIpaBuiia HaHECcEeHHs] HAINUCEH, TEXHUYECKUX
TpeOboBaHMI M Tabmuil Ha Tpaduueckux [JOKymMeHTax». [IpumepHbId BapuaHT
TECTOBOTO 3aJIaHMsI IO STOW TeMe NMpUBE/ICH B mocoduu [29].

Jlumepamypa.: [1-3; 20; 21; 25; 29; 32]

Bonpocwi 0na camoxoumpoiis

1. Kakue moBepXHOCTH OTHOCSAT K MHOTOTPAHHBIM?

2. Kak pacnonararorcst oCH IpsSIMOYTOJILHON TUMETPUN U KaKOBBI KOI(DPHUITUEHTHI
HCKaKEHU MO OCSIM?

3. KakoBa mocnmenoBaTeIbHOCTh TIOCTPOCHHUS AKCOHOMETPHUYECKOW MPOCKITUU
MHOTOTPAaHHON TOBEPXHOCTH CO CKBO3HBIM (PPOHTAIBHO-TIPOCHUPYIOIIUM
OTBEpPCTUEM?

4. Kakue TmpsiMble OTHOCATCA K TMPSMBIM OOIIEr0 MOJIOKEHUS; YaCTHOTO
MOJIOKEHUS?

5. Kak Ha KOMIUIEKCHOM 4YepTeKe OCYIIECTBIISIETCS JEeJIeHHE OTpe3ka Ha 7
paBHBIX YacTen?

6. B gem cymHOCTh MeTOAa MPSIMOYTOIBHOTO TPEYTOJIbHUKA ISl ONPEACIICHUS
HaTypaJlbHOUN BETMYUHBI OTPE3Ka MPSIMOM OOIIEro MOJ0KEeHUs?

2.3 IlocTpoenne cevyeHHil MHOTOrPpaHHBLIX NMOBEPXHOCTEH MPOeUMPYIOIIMMH
mwiockocTaMu. Pemenue 3aga4y no reme «llpoenupoBanue miockocTm»

Llenv 3amamus — npuOOpETEHWE YMEHUN M HAaBBIKOB IOCTPOCHMSI CEYEHUU
MHOTOTPAaHHBIX  IIOBEPXHOCTEHM  MPOCUUPYIOLIMMH  IUIOCKOCTSIMH;  HAaBBIKOB
MPOCIIMPOBAHUS TIJIOCKOCTEH OOIIEro W YacTHOTO MOJIOKEeHHM. TeKyluil KOHTPOJIb
3HaHuM 1o TeMe «IIpoerupoBanre TOUKN.

Kntoueswie éonpocwr memul
1. TlocnenoBaTenbHOCTh MOCTPOEHUS CEUEHHM IOBEPXHOCTEW TMPU3MBI U
nUpamMubl TOPU30HTATIBEHO-TIPOCHUPYIOMUMH, (GPOHTATBEHO-TPOEHUPYIOIIUMHU
U IpOQUITIBHO-TIPOEHUPYIOMIMUMHU TIOCKOCTSMH.
I'paduueckas padota « MHororpanauky. [loctpoenne ceueHus.

3. Pemenue 3amau no teme «lIpoerupoBanue miaockoctu» (3amaun Ne 3.2 (a, 0);
Ne 3.4 [20]).

N
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4. TectoBoe 3amanue 1o Teme «lIpoernrpoBaHne TOUKN.
5. TIpoBepka pacuetHO-Tpaduaeckoir paboThl « MHOTOTPAHHHK.

Memoouueckue pexomernoayuu

[Ipu paccMoTpeHMHM TIEpBOrO BOIpOcCa HEOOXOAMMO OOCYIUTh JTalbl
MOCTPOCHUS CEUCHHM TMOBEPXHOCTEW MPHU3MBI WU MUPAMHIBI MPOCHHUPYIOMIUMU
IUIOCKOCTAMHM: TIEPBBIA 3Tall — MOCTPOEHUE CeyYeHUsi OT BHemrHed ¢dopmbl (6e3
CKBO3HOTO OTBEPCTHS); BTOPOM dTall — MOCTPOCHUE CEUEHUSI OT CKBO3HOT'O OTBEPCTHUS
(okHa). M3yuntb  OCOOEHHOCTM  TOCTPOEHUH  CEUYEHHUH  TOPU3OHTAIBHO-
NPOCLUUPYIONIMMU IIOCKOCTSIMU (TOJ0KEHUE CEKYIIeH MIOCKOCTH 33J1aeTCs Ha BUJIE
CBEpXY), (POHTATHHO-NIPOCIUPYIOMIUMH IJIOCKOCTSIMU  (TIOJIO)KEHHE — CEKYIlen
IUIOCKOCTH — Ha TJaBHOM BHJE), MPO(QUIBLHO-NPOCHUPYIOUIUMHU TUIOCKOCTSIMH
(ceueHne — Ha BUJIE CIIEBA).

Bo BTOpoM Bompoce cieayer paccMOTpPeTh MPOAOHKEHHUE BBITOJIHEHUS
pacueTHo-rpaduueckoii  paboThl  «MHOTOIpaHHUK»:  IMOCTPOCHHE  CEUCHMS
npoenupyromneid miockocTeio. OOpaTuTh BHUMAHHE, YTO MPUMEPHI MOCTPOCHUS
CeueHH mpuBeeHbI B mocoousx [25] u [30].

B tperbem Bompoce mpu perieHnu 3aaad no teme «lIlpoenupoBanue miockocTu»
(3amaun Ne 3.2 u 3.4) HeoOX0IMMO OOCYIUThH MPU3HAKU MPUHAJIEKHOCTH TOUYKH U
MIPSIMOU TUIOCKOCTH.

Ha nanHOM 3aHsTUUM (4ETBEPTHINA BONPOC) CIAEAYET MPOBECTU TECTOBBIM KOHTPOJIb
no teme «lIpoennpoBanue TOYKM» C LIETBIO MPOBEPKH YCBOEHHUS TEOPETHUECKOIO
MaTeprualia U3y4aeMoun TeMbl. [IpuMepHbI BapraHT TECTOBOTO 3a/IaHUS IIPUBEJICH B
nocooun [20].

B msATomM Bompoce TeMbl mpeirnojaraercss NpoBepka pacueTHO-rpapuuecKon
paboThl « MHOTOTPaHHHK.

Jlumepamypa.: [1-3; 20; 21; 25; 30; 32]

Bonpocul 0 camokoHmpois

1. KakoBa mocneoBaTeIbHOCTh TTOCTPOCHUSI CEUCHUS TTOBEPXHOCTEH MPU3MBI U
MUpaMUIbl TOPU3OHTATHHO-TIPOCIIUPYIOIEH TIII0CKOCTHIO?

2. JlaiiTe onpesiesieHne MIOCKOCTH OOIIETro MOJI0KEHHUS.

3. Kakue mimockoCcTH Ha3bIBAIOT MJIOCKOCTSIMU YPOBHS?

4. B kakoM clly4ae mpsiMas TPUHAIJICKHUT IUIOCKOCTH; TOYKA TPUHAIJICKHUT
IJIOCKOCTH?

5. KakuMm 00pa3oM Ha KOMIUJIEKCHOM YEpPTEXKE uepe3 MNpsMyl0 MPOBECTH
(G POHTATBHO-TIPOCTIMPYIOIIYIO TIIOCKOCTH?

2.4 IlpoeuupoBaHue NMOBEPXHOCTEH BpalleHus.
Pemienue 3apau no teme «B3amMHoe 1moJioxkeHHe NMPSIMOM U IIOCKOCTH,
JABYX NPSIMBIX, ABYX IJIOCKOCTE

llenv 3anamus — TPUOOPETEHHE YMEHWW W HABBIKOB MPOCIIMPOBAHUS
MOBEPXHOCTEN BpamieHus. M3yduTh BOMPOCHI B3aHMMHOTO TIOJIOKEHHS TMPSIMBIX U
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IUIOCKOCTEN. TeKylHnr KOHTpPOJb 3HaHMKW 1o TteMe «lIpoenupoBanue npsMon
JIAHUNY.

Knrouesvre sonpocel memoi

[IpoenmpoBanre MOBEPXHOCTEH BpalICHUS: [IMIMHAPA, KOHyCa U cephl.
[TocTpoeHune ToueK Ha MOBEPXHOCTSIX BPaICHUS.

3. BapuanTel  ceyeHHMII = TOBEPXHOCTEM  BpaIllEHUS  MPOCUUPYIOIIUMHU
IUIOCKOCTSIMU.

PacuetHo-rpadmueckas padora «Tena BpameHus».

Pemenne 3amau o teme «B3auMMHOE MMOJIOKEHHE NMPSMOM U IUNIOCKOCTH, JBYX
NpsIMBIX, IBYX IJIockocTei» (3amauu Ne 4.4 (a, O, B); Ne 4.5 (a, B); Ne 4.10;
Ne 4.12 [20]).

6. TecroBoe 3ananue no teme «IIpoeurpoBanue NPsIMON JTMHUI.

7. IlpoBepka pacueTHO-Tpaduueckoi padoThl « MHOTOTPAHHHK.

N =

o B

Memoouueckue pexomernoayuu

B mepBoM m BTOpoM BOmpocax TeMbl HEOOXOIWMO OCBOWTH MPOCITUPOBAHHE
MMOBEPXHOCTEH BpaIICHHs: TPSIMOTO KPYTOBOTO IHJIWHIPA; MPSIMOTO KpPYTrOBOTO
KOHyca ¥ cephl Ha TPH B3aUMHO TEPICHANKYJISIPHBIE TUIOCKOCTH TTPOCKITHH, a TAKKe
MOJIYYUTh HABBIK TOCTPOSHUS TOUCK HA MIOBEPXHOCTSIX BpaICHUS.

[Ipu paccMOTpeHHH TPETHETO BOIpOca TPeOyeTCs M3y4YUTh BAPUAHTHI CEUCHUUN
KOHYCa, [IWIKHIpA U cPepbl TPOSHUPYIOIIMMH MIOCKOCTSIMHU.

Cnengyer OoTMETHUTH, UTO 3aJlaHME Ha pacyeTHo-rpaduyeckyto padoty «Terna
BpalieHus» (YETBEPThI BOMPOC) TMPEANnojaraeT IMOCTPOEHUE TPeX MPOSKIIHA
KOMOWHHPOBAaHHOM MOBEPXHOCTH (BKJIIOYAIOIIEH MOBEPXHOCTH KOHYCA, UIUHAPA U
cheppl) €O CKBO3HBIM (DPOHTAIBLHO-TIPOCHUPYIOMIMM  OTBEPCTHEM  (KOKHOM).
3agaHue Ha JaHHYI0 paboTy W TOCJIENOBATEIbHOCTh BBITIOJHEHUS PaOOThI
npecTaBicHbl B mocoouu [28].

B msarom Bompoce HEOOXOAMMO pAacCMOTPETh pEIIeHHe 3anad 1o TeMe
«BzanMHOE MONOKEHWE MPSIMOW W TUIOCKOCTH, ABYX MPSMBIX, JBYX IIJIOCKOCTEH:
3agaun Ne 4.4 u 4.5 — omnpejeseHrue TOUYKU TEpeceYeHus: MpsIMOM C IUIOCKOCThIO U
ompeseNieHNue JUHUHM TepecedeHus IiockocTeil; 3amada Ne 4.10 — ompenernenue
PAcCTOSIHUS OT TOYKH J0 TUIOCKOCTH (MEPIEHANKYISIPHOCTh MPSMON U TIOCKOCTH);
3amaua  Ne 4,12 — omnpeneneHue PpacCTOSHUS MEXKIY JBYMS  IPSIMBIMH
(meprneHIuKYISIPHOCTD IBYX MPSMBIX).

Ha naHHOM IIpakTMYECKOM 3aHATUU CIEAYET IMPOBECTH TEKYIIMU TECTOBBIN
KOHTpoJIb 1o TeMe «lIpoenupoBanne mnpsmon JmHUW». [IpuMepHBIA BapuaHT
TECTOBOTO 3aJlaHusI [0 STOH TeMe npuBeacH B mocoduu [20].

B cenpmoMm Bompoce mpeanonaaraeTcsi mpoBepka pacueTHO-Tpadudeckon padoThl
«MHOTrOrpaHHUK.

Jlumepamypa.: [1-3; 20; 21; 24; 25; 27; 28; 32]
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Bonpocwi ona camoxoumpons

1. Kakue moBepXHOCTH OTHOCSTCS K IMIOBEPXHOCTSM BpaIleHHs ?

2. Kakue BO3MOKHBI BapHaHThl CEUCHHMM ITOBEPXHOCTH IMIMHApPA; KOHYCa;
chepbl TPOCHUPYIOITUMH ITIOCKOCTSIMH ?

3. Kax Ha  KOMIUIGKCHOM  4YEpPTeKE  IOCTPOUTH  IPOCKIHH  IIPSIMOM,
MEePICHIUKYISIPHOMN 3a1aHHOM TJIOCKOCTH?

4. KakoB aJlroputMm OMNPENCICHUS] Ha YEPTEKE PACCTOSHUA OT TOYKH JI0
TUIOCKOCTH?

5. HazoBute mpu3HaK NMepreHIUKYISIPHOCTH JIBYX MPSMBIX.

2.5 IlepeceueHue npsiMoii ¢ miockocTbio. Ilepecevyenne miockocTei.
Pemenue 3aga4 no reme «Cnocodbl npeodpa3zoBaHusl Y€PTeKA)

Lenv 3auamus — NpUOOPETECHUE YMEHUNW U HABBIKOB PEIICHUS] MO3UIIMOHHBIX U
METPUYECKUX 3aAad. TeKymmd KOHTpoJib 3HaHWM 1o Teme «lIpoennpoBanue
IJIOCKOCTI.

Knrouegvre sonpocol memvl
1. PacuetHo-rpaduueckas padora «llepeceuenne miockocTei.
2. Pemenne 3amau mo Teme «CrmocoObl TpeoOpa3oBaHHsS dYepTeka» (3amadu
Ne 5.1; 5.3; 5.5; 5.9; 5.11 [20]).
3. TectoBoe 3aganue 1o reMe «lIpoernrpoBaHue MIOCKOCTH.
4. Tlposepka pacueTHo-rpaduueckoit pabotsl «Tena BpameHus».

Memoouueckue pexomernoayuu

[Ipu paccmoTpeHuun MepBOro BOMpOca HEOOXOAMMO OTMETUTb, YTO 3aJaHUE Ha
pacuetHo-rpaduueckyto paboty «llepeceueHme TUIOCKOCTE»  Mpearoaraer
MMOCTPOEHUE JIMHUU TEPECCUCHUS NIBYX IIOCKOCTEH, ONpEACIICHHEe BUIUMOCTH ATHX
MJIOCKOCTEH, HAXOXIACHUE CJEJAOB JMHUHM IEePECEUCHUS IUIOCKOCTEH M OKTaHTOB,
gyepe3 KOTOphIe MTPOXOINT 3Ta MpsiMasi. PaboTa BBITTOHIETCS 10 BapHaHTaM. 3a/IaHue
Ha JaHHYI paboOTy W MOCIEA0BATCILHOCTh BBITIOJIHCHHSI paOOTHI MPEACTABICHBI B
nocoouu [24].

Bo BTOpOM Bompoce crienyer oOCyauTh pemieHue 3afad no teme «CrocoObl
npeoOpa3zoBanus npoekuuiiy. 3amauu Ne 5.1, 5.3, 5.5 HeoOX0AMMO peNIUTH CIOCOOOM
3aMeHbl TUIOCKOCTEN Tpoekimii; 3amauy Ne 5.9 — cmocoGom BparieHusi, a UMEHHO
BpallleHUEM BOKpYr Tmpoemupytomeir ocu; 3agaay Ne 511 — cmocobom
MJIOCKOTApaJuUIeNIbHOTO TiepeMeIieHus (0e30CHOe BpallleHHeE).

Ha panHOM mpakTU4YeCKOM 3aHSITHH TUIAHUPYETCS TPOBEICHUE TEKYIIETO
TECTOBOI0 KOHTPOJIs 110 TeMe «lIpoenupoBanue minockoctu». I[IpumepHbIi BapuaHT
TECTOBOI'0 3aJIlaHus 110 ATOM TeMe MpuBeeH B mocoouu [20].

Bo derBeproM Bompoce TEMBI TpEATIoNiaracTCs TMpPOBEpPKa  PacueTHO-
rpaduueckoit padotsl «Tena BpalieHus.

Jlumepamypa: [1-3; 20; 21; 22; 24; 28; 32]
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Bonpocul ona camoxonmpons

1. Kakoif MeToA WCHONB3YIOT MAJisi ONpEeAENCHUS BUAUMOCTH JJIEMEHTOB Ha
yepTexax?

2. Kaxkue cymecTByIOT METOIBI ONIPEACIICHUS TUHUN TIEPECEUCHUS TTIOCKOCTEH?

KakoBa mocneaoBaTeabHOCTh OMpPENETICHUs] TOUYKH TEPECEUCHHs MPSIMOU C

IJIOCKOCTBIO?

B yeM cymHocTh crioco0a 3aMeHbl II0CKOCTEW MPOESKIUA?

HazoBuTe 35meMeHThI BpalleHusI.

KakoBa cynHOCTh c1IoCOOOB BpaIeHUS ?

Kakue crmocoOsl BpalieHusl CyecTByoT?

w

No ok

2.6 N3o6paxkenusi — BuablL, pa3pesbl, ceuenust ('OCT 2.305-2008).
Pemrenue 3apa4 no reme «MHOrorpaHHbie NOBEPXHOCTID)

Llenv 3amamus — npuUOOpPETEHHE YMEHMH U HAaBBIKOB MPOCHUPOBAHUS
CXEMaTU3UPOBAHHBIX  JeTajeid. M3yduTrh MeToapl TMOCTPOCHHUS  Pa3BEPTOK
MHOTOI'PaHHBIX ITOBEPXHOCTEH.

Knrouesvie sonpocevr memul
1. M3obOpaxenus — Bugsl, pazpessl, ceueHus (COCT 2.305-2008).
2. Pacuerno-rpaduyeckas padbora «Jletanby.
3. Pemenue 3amau no teme « MHoOrorpaHasie moBepxHocTu» (3amauu Ne 6.1; 6.2;
6.3; 6.4 [20]).
4. Tlposepka pacueTHo-Tpaduueckoit padotsl «Ilepeceuenue miockocTen».

Memoouueckue pexomernoayuu

B nepBom Bompoce crneayer obcyantb ocHoBHBIE Tonoxkenus [[OCT 2.305-2008
«300paxkenuss — BUJIBI, pa3pesbl, ceueHus». PaccMoTperh kinaccu@ukaiuio BUIOB
(OCHOBHBIE, JOMOJHUTENbHBIE, MECTHbIE); KJIaCCU(PUKALMIO pa3pe3oB (1O
pPaCMoOJIOKEHUIO  OTHOCUTEIIBHO TOPU30HTAIBHOM  TUIOCKOCTA  NPOEKIMH, IO
KOJIMUYECTBY CEKYIIUX IUIOCKOCTEH, TPOAOJbHBIC, TIONEPEYHbIe, MECTHBIC);
KJIacCU(UKAIIUIO CeYEHU (BHIHECEHHBIC Y HAJIOXKEHHBIE).

[Tpu paccMoTpeHHM BTOPOTO BOMpOCa HEOOXOIMMO OTMETHTh, UTO 3aJaHHe Ha
pacueTHo-rpaduueckyro paboty «Jletanp» H MOCIENOBATENbHOCTD BBIIOJHEHHUS
paboThI M3JI0KEHBI B ydeOHOM TTocoOuu [9].

Tperunii BOIpoC TeMbI NpeAIoNaracT peleHue 3aaad no teMe « MHOrorpaHssie
noBepxHocTu». B 3amawax Ne 6.1 u 6.2 TpeOyercs NOCTPOUTH MPOSKIINH
MHOTOTPAaHHHUKOB (MHpaMuAbl) cO CKBO3HbIM oTBepctremM (Ne 6.1), co cpezamu
bpoHTanBHO-TIpoeHUpyIonMMU TTockocTsME (Ne 6.2); B 3amaue Ne 6.3 HeoOX0aUMO
BBITIOJTHUTh Pa3BEPTKy HAKIOHHOW TMPU3MBI METOAOM MOCTPOCHHS HOPMAaJIHHOTO
ceyeHusi; B 3amaue Ne 6.4 — mocTpouTh pa3BepTKY MNHUPAMHIBI METOIOM
TPEYTOJIbHUKOB (TPUAHTYJIALINHN).

B deTBepTOM BOIpOCE TEMBI MIAHUPYETCS OCYIIECTBUTH MPOBEPKY pacueTHO-
rpaduueckoil padotsl «Ilepeceuenne miocKkocTen».
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Jlumepamypa: [1-3; 9; 20; 21; 24; 26; 32]

Bonpocwi ona camoxkonmpons

1. Yro Ha3zmBaeTcs BuaoMm? HazoBure kimaccudukanumio BuUIOB. Ilepeumciaure
OCHOBHBIE BU/IBI.

2. Kakoe wu3oOpakeHne Has3pIBaeTcsi paspe3oM. IlpuBenute Kiaccudukaimio
pas3pe3oB.

3. Kakoe wu3oOpaxenue HasbiBaeTcs paspe3oMm? KakoBa kiaccudukamms

pas3pe3oB?

UTto Ha3bIBa€TCS MECTHBIM BUIOM?

B xakux cirydasx BBITIOIHSIOT JIOTIOJTHUTEIbHBIE BUJIBI?

Kaxkwue pa3pesbl Ha3bpIBalOT CJI0KHBIMU?

B kakux ciyyasix Ha 4epTekax He MOINUCHIBAIOT Pa3pe3bl?

Kakyro pa3BepTky HMMEIOT MHOTOTPAHHbIE MOBEPXHOCTH:  TOYHYIO,

MPUOIMKEHHYIO WK YCIOBHYIO?

9. HazoBuTe ciocoObI MOCTPOSHUS Pa3BEPTOK MHOTOTPAHHBIX IIOBEPXHOCTEH.

o No Gk

2.7 Pemenme 3aJav 110 TeMe «Kpl/IBLIe JIJUHHHA U MOBEPXHOCTH»

Lenv 3anamus — npuUOOpPETEHUE YMEHHMM M HaBBIKOB MPOCHUPOBAHUS KPUBBIX
JUHUA W TOBEPXHOCTEW, TMOCTPOEHUS JIMHUM TIEPECEUEHUsI IMOBEPXHOCTEH,
MIOCTPOECHUS PA3BEPTOK KPUBBIX MOBEPXHOCTEN.

Knioueswie sonpocwt memol
1. Pemenue 3agau mo teme «KpuBble JIMHUU U TIOBEpXHOCTH» (3amauu 7.1; 7.2;

7.9-7.12 [20]).
2. TlpoBepka pacueTHO-TpadudecKux padoT.

Memoouueckue pexomernoayuu

[Ipy paccMOTpeHMM MEpPBOrO  BOMPOCA TEMbl HEOOXOIMMO OOCYAMTH
KJIaCCU(PUKALINIO KPHBBIX JIMHUN (ntockue 51 POCTPAHCTBEHHEIE),
MOCJIEA0BATEILHOCTh OMPEACNICHUS JUIMHBI KpuBOM JiuHMM (3amada 7.1). Ilpu
pemennn 3amad 7.1 uw 7.2 (mOCTpoeHHE Ha KOMIUIEKCHOM 4YEPTEKE MPOCKIIHiA
KOHUYECKOW W IUIMHAPUYECKON BUHTOBBIX JUHUN) HEOOXOIUMO OOCYAHTH, KaKUe
BUHTOBBIE JIMHUM HA3bIBAIOT IEIMCAMH, KaK MOCTPOUTHh MPOEKIMH LIMJIMHIPUIECKOU
BUHTOBOW JIMHUU (TIPOEKIUS HA TUIOCKOCTH, MapauIeTbHON OCH WJIMHIPA, T0J00Ha
CUHYCOHWJIE, a Ha IJIOCKOCTH, NEPHEHANKYJIAPHON OCH LMJIMHAPA — OKPYKHOCTH) H
MIPOEKIMY KOHMYECKOW BUHTOBOM JMHUM (B 3TOM Clly4ae MPOEKLUs Ha IJIOCKOCTH,
napajyieIbHOM OCH KOHyca MOJ00HA yracarwlled CHHYCOUZAE, a Ha IJIOCKOCTH,
MEePHEHANKYJISIPHON OCU KOHyca — cnupanu Apxumena). [Ipu paccmorpenuu 3anau
7.1 u 7.2 cnenyer yCBOWTH IMOCTPOEHHE Pa3BEPTOK BUHTOBBIX JIMHUW. Pemienue
3agaun 7.9 mpenmosaraeT U3ydeHUE aIrOPUTMa OIPEIEIICHUsS TOYEK MEpEeCcedeHUs
IPAMON JIMHUU C KPUBOW IOBEPXHOCTBIO U PELICHHUE BOIPOCA BUAMMOCTH MPSIMOMU.
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3agaua 7.10 — mo Teme «Ilepeceuenne mnoBepxHocTei». I[Ipu paccmorpeHuun
HEO0OXOUMO OOCYIUTh, B KaKHX CIydasx lejaecooOpa3HO BBINOJIHUTH pEIICHUE,
UCIIOJIb3YSl METOJ BCIIOMOTraTEJIbHBIX CEKYIIHUX IUIOCKOCTEM, a B KaKUX — METOJA
BCIIOMOTaTeNbHbIX cekymux chep. B 3amawax 7.11 u 7.12 TpebGyercs mocTpouTh
pPa3BEepTKU HAKJIOHHOTO (3JUIMOTHUYECKOr0) ULWJIMHAPA W HAKIOHHOIO KOHYca.
Heo0xoaumo yCBOUTH, KAKME pa3BEPTKU (TOUYHBIC, MPUOIMKEHHBIE WA YCIOBHBIE)
CTPOATCA JI1 TAKUX MOBEPXHOCTEH M KakoB OyAEeT aJrOpUTM MOCTPOCHHS ITHX
pa3BEPTOK.

Bo BTOpOM BoOIlpoce TeMbI IpeIoiaracTcs MpoBEpKa pacueTHO-TpapUUEeCKUX
paboT.

Jlumepamypa: [1-3; 19; 20; 21; 32]

Bonpocwt 0na camoxoumpos

Kak Ha KOMIIJIEKCHOM 4YepTeKe ONPEACTUTh TUI U JJIMHY KPUBOW JIUHUM?

2. HazoBuTe anropuT™m OIpeAeNeHUs TOUYEK IEePECEUYCHHS MPSMON JIMHUU C
KPUBOW MOBEPXHOCTBHIO.

3. KakoBa mocienoBaTenbHOCTh TOCTPOCHHUS JTMHUH TIEPECEUCHUS TTOBEPXHOCTEH
C UCIIOJIB30BaHMUEM METO/Ia BCTIOMOTATENIbHBIX CEKYIIUX MIIOCKOCTEN ?

4. B Kkakux ciiydasxX BO3MOXHO MIPUMEHEHHE METOJIa BCIOMOTATENIbHBIX CEKYIIHNX
cdep A onpeeseHUs JTMHUY epeceyeHus] TOBEPXHOCTEH?

5. Kak Ha KOMIUJIEKCHOM 4YepTeX e TIMOCTPOUTh MPOCKIUU IWIMHIPUIECKON
BUHTOBOW JINHUU?

6. Kakum 00pa3om mocTpouth pa3BepTKy HUIUHAPUUECKON BUHTOBOW JTUHUUN?

7. Kak na ueprexe mnpoenupyercs Ha (QPOHTAIBHYIO IUIOCKOCTh MPOSKIIHA
KOHWYECKas BAHTOBAs JIMHUS (C TOPU30HTATBHO-TIPOCIIUPYIOIEH OChIO0)?

8. Kakas pasBepTka (TOuHas, NMPUONIKCHHASs WM YCIOBHAs) CTPOUTCS IS
HAKJIOHHOTO KOHYyca?

9. Kak HaHecTM Ha pa3BEepPTKy MPSAMOTO KpPYroBOrO KOHyCa KOHHYECKYFO
BUHTOBYIO JIMHUIO?

=

2.8 KonrpouabHoe 3aganue no teme « VM HOrorpaHHbie MOBEPXHOCTH

L]env 3anamus — npoBepKa MPUOOPETEHHBIX YMEHUN W HABBIKOB MPOCIIMPOBAHUS
MHOT'OTPaHHBIX TOBEPXHOCTEM.

Knroueswvie 6onpocvr memol
1. KoHTtpoabsHOE 3a/1aHKe 110 TeMe « MHOTOrpaHHbIE TTOBEPXHOCTHY.

Memoouueckue pexomernoayuu

Ha naHHOM 3aHSTHM TJIaHUPYETCS MPOBECTH KOHTPOJIbHOE 3aJaHUE IO TeMe
«MHororpaHHbie MOBEPXHOCTU». 3aJaHUE BKIIOYAET IMOCTPOCHUE TPEX MPOEKUUN
(HEOOXOIMMO JTOCTPOUTH BUJ CBEPXY M IOCTPOUTH BHUJl CJI€Ba) MHOIOIPAHHHKA
(IpU3MBI WU TUPAMUJIBI) CO CKBO3HBIM (DPOHTAIBHO-TIPOCLIUPYIOUIUM OTBEPCTUEM
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WIK CO cpe3aMH (PpOHTAIBHO-MIPOCLIMPYIOUMMHU TUIOCKOCTAMU. Ha Buzae cieBa ais
BapUaHTOB CO CKBO3HBIMHU OTBEPCTUSIMHU C II€NIbIO BBISBICHUS BHYTPEHHEH (POpMBI
HEOOXO0IMMO BBITIOJIHUTH pa3pe3 MpoPHIbHON TNIOCKOCThIO. Takke B JaHHOM padoTte
HEO0OXOMMO TIOCTPOUTH (PUTYPY CEUSHUS MPOCTIUPYIONMIEH MTOCKOCTRI0. [lomoxkenne
CEeKylIer IUIOCKOCTH 3aJaeT IpernojasBaresb. JlaHHOE 3aJaHue BBINOIHAETCS 110
BapuaHTaM. [IpuMepHbIe BapuaHTHl 3a/laHUil TpUBEICHBI B ocoOuu [25]. 3amanue
odopmisieTcss B cooTBeTCTBUU co cTanmaptamu ECKJI.

Jlumepamypa. [1; 25; 30]

Bonpocul 0na camokonmpoiis
1. Kak Ha yepTexe OTIIMYUTH MPOEKIUU MPU3MbI OT TUPAMUbI?
2. Kakum 00pa3oM cTposTCA Ha 4epTexe MPOCKUMU TOUYKH, MPHUHAJJIeKALIEH
rpa”saM MUPaMUIbI?
3. B kakoil rpade OCHOBHOW HaamUCH JOKEH OBITh YyKa3aH MacIiTad
M300pakeHus?
4. Kaxkoi pa3zpe3 Ha3bIBaIOT TPOPUILHBIM pa3pe3om?

Temaruueckuii tian npaktuueckux (I13) 3anaruit (2-i cemecTp) mpeacTaBicH B
Tabnuiie 4.

Tabnuna 4 — O6beM (TpyI0EMKOCTh OCBOEHUsI) U cTpyKTypa [13

Howmep ConeprxkaHue NpaKkTUYECKOro 3aHSATUS Kou-Bo gacos I13
TEMBI OYHas | 3a04Has
dopma | dopma
9 CranmapTHble KpemexHble wu3Aenus. PacdeTtHo- | 2 0,5
rpadguueckas padota «M3aenust KpenexHbIe)
10 CoenuHeHust pa3beMHbIE U HEpa3beMHbIe. PacueTHo- | 2 0,5
rpaduueckas padbota «CoeTMHEHUSD)
11 Brimonnenne sckuza aeTanw ¢ HaTypbl. PacuerHo- | 2 0,5
rpaduyeckas padboTta «ICKU3 JIeTaIn
12 DCKU3UPOBaAHUE JieTalield COOPOUYHON ETUHUIIBI. 2 -
PacuetHo-rpaduueckas paborta «ICKU3BI JeTaneit
COOPOYHOM €TMHUITBI)
13 Coopounbiii  ueprex. Cnernuduxanus. PacyeTHo- | 2 -
rpaduueckas padota « COOpOUHBII YepTEx»
14 JletanupoBanue deprexa oOmiero Buma. PacuerHo- | 4 0,5
rpaduueckas pabota «/leranupoBanuey
15 KontponsHoe 3amanue 1mo Tteme «J/leramupoBanme | 2 -
yepTeka oOIIero BUIA»
Utoro 16 2
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2.9 CranaapTHble Kpene:kHble wu3aenusi. PacuerHo-rpaduyeckasi padora
«H3neamst KpenesKHbIE»

L]env 3auamus — nproOpeTeHNe YMEHUH U HABBIKOB M300PaKCHUS U 0003HAUCHHS
Ha 4depTexax pe3b0, CTAaHIAPTHBIX KPEMEKHBIX HM3/ENUM; HaBBIKOB HCHOJIb30BaHUS
HOPMATUBHBIX IOKYMEHTOB M CIIPABOYHOM JINTEPATYPHI.

Kniouesvie sonpocwt memul
1. PacuetHo-rpadmyeckas pabora «M3nmenusi KpemnexHbie». BblnonHeHue
M300paXeHUH CTaHAapTHBIX 00JTa, TAKK U 11alObI K OONTY.
2. BpimonHenne W300paKeHWU  CTaHJAPTHOM  IIMWJIIBKH, CBEPJEHOTO U
HApE3aHHOT0 THE3/1A MO/ IIMUIbKY.
3. BrimonHeHue n300paXkeHui JeTanei ¢ HecTaHJapTHON Pe3b0oil.

Memoouueckue pexomernoayuu

HeoOxogumo oTMeTHTh, 4YTO pacueTHO-Tpaduueckas pabora «M3menus
KPETIe)KHBIC» BBITIONHSACTCS 10 BapuaHTaM. J[aHHBIC TIO BapuaHTaM JIJIsT BHITIOJTHEHUS
3TOW paboThl mpuBeAcHBl B mocobun [11] B Ilpmnoxenumsx 1, 2, 3. Macmrab
M300paKCHU BHIOMPAIOT B 3aBUCUMOCTH OT 3HAYEHUS HOMHHAJIBLHOTO IUaMeTpa
pe3b0bI KpeneskHol aeranu. Oopasen nanHou PI'P mpusenen B mocobuu [11].

B 3amanum 1y 9TOM  paboThl  OMpEEeHbl OCHOBHBIE XapaKTEPUCTUKH
pe3b0oBbIX  m3Aenuit. Hemocraromue pa3Mmepbl, KOTOpbie TpeOYyrOTCS — JUIs
BbIYEPUYUBAHUS U300paKEHUH, MOJOUPAIOT IO COOTBETCTBYIOIIUM CTaHIapTaM.

B nepBoM Bompoce TeMbl HEOOXOAMMO BBHIYEPTUTH CTAaHIAPTHHIE OONT, Taiiky H
maitdy k O0JTy, HaHECTH pa3Mepbl IS 3THX KPEMEeKHBIX HW3MEINA W yKaszaTh
YCJIOBHBIE 0003HAUeHUS IJis OoyTa, raikd U maiObl K 60aTy. OCHOBHBIC JTaHHBIC
npueacHsl B [Ipunoxxennn 1 mocoowms [11].

Bo BTOpoM Bompoce HeoOXOAMMO MOA0OpaTh pa3Mephl i CTaHAAPTHON
bk (nanabie — B [Ipunoxkenun 2 mocodus [11]). 3arem ciemyer BBIYEPTHTH
IIIUIBKY, TPOCTABUTH pa3Mephl M BBIMOJHUTH YCIOBHOE OO0O3HAYCHHE JTOU
KpeTeXKHO aeranu. B 3aganum Takxke TpeOyeTcss CKOHCTPYHPOBATh W BBITOTHUTH
4epTeK pe3b00BOro OTBEpCTHs (THE3Ma) I BBUHYMBAGMOI'O KOHIIA IIMHIBKH. B
paboTe BEIYCpUYNBACTCS MITTHIIbKA 00IIET0 MPUMEHEHUS OHOCTOPOHHSIS.

B Ttpethem Bompoce TemMbl HEOOXOJWMO BBIMOTHUTH W300PAKEHUS yCIOBHBIX
neTajgel ¢ HecTaHAApTHOM pe3b0oi. JlaHHbIE /U1 ATOW YacTH pabOTHI MPUBEICHBI B
[Mpunoxennu 3 mocodus [11].

Jlumepamypa. [1; 6-8; 11; 18; 23; 33]

Bonpocul 0na camokonmpos
1. B 3aBHCHMOCTH OT KakOTO TapaMeTpa ONpeaeNseTcs MacmTad s
n300paxeHus 001Ta, raKy, ManObl UJIA IIIMUIBKU?
2. B kakoM ciydae B YCIOBHOM OOO3HAQUeHHM KpEMEKHON JeTalu He
yKa3bIBaIOT IIar pe3b0bl?
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a s

Uto o3HawaeT B ycinoBHOM oOo3Hauenuu [llaitba A24 T'OCT 11371-78
OykBa A?

Kakoe komuecTBo m300pakeHuit TpeOyeTces s n3o0pakeHus 6ora’?
Kakve KOHCTpYKTHBHBIE OCOOCHHOCTH XapaKTEpHBI JIsi OOJTa MATOTO
ncnoaHeHus, BeinojiHenHoro mo 'OCT 7796-707

B kakom cimydae B yCIIOBHOM OOO3HAY€HWH IIAOBI YKa3bIBAIOT KJIACC
TOYHOCTH?

[Ipu wu300pakeHHMM BBUHYMBAEMOTO W Tae€YHOTO KOHIIOB IIMUJIBKA B
3aBUCUMOCTH OT KaKoro nmapaMmeTrpa onpeaesitoT pa3mep coera?

Uro o3Hauvaer B ycioBHOM o6Oo3Hauenun Ilnmumbka M24x2x100 T'OCT
22034-76 Beauumna 100?

C kako#l 1eNbl0 B MECTE COCIUHEHHUS UWIMHAPUYECKOM YacTu Ooyita U
TOJIOBKH BBITIOJIHSIOT TaNITENb (CKpPYTJIeHHUE)?

10. IlepeuncnuTe ABA ATama TEXHOJIOTHH U3TOTOBIICHUS PE3hO0OBOTO OTBEPCTHS

JJIA BBUHYHMBACMOI'O KOHIIA IIITHUJIBKH.

2.10 CoenquHeHus1 pa3beMHBbIe H Hepa3beMHble. PacueTHo-rpaduueckasi
pabdora «CoexuHeHUsD»

Lenv 3auamus — NpUOOPETEHNE YMEHHUM M HABBIKOB M300paKEHUS KPEMEHKHBIX
Pa3beMHBIX COEAMHEHUI (0OJITOBOTO M IIMUJICYHOI0) U HEPA3bEeMHOr0 (CBAPHOTO).
Texymuii koHTpoJIb 3HaHUN MO Teme «M300paxkeHUs: — BUIBI, pa3pe3bl, CEUCHUs
('OCT 2.305-2008)».

Kniouesnle 60NpoCcovl membvl
1.

Pacuerno-rpaduyeckas pabora «CoenuHeHus». BuimoaHeHHEe H300pakeHUS
OOJITOBOTO COCIWHEHUS: TO JEHCTBUTEILHBIM pa3MepaM, YIPOIICHHOTO H

YCJIOBHOTO.

Brimonnenue I/I306pa)K€HI/I${ MIMAJICYHOT0 COCAUMHCHUA: IIO H@ﬁCTBHT@J’IBHBIM

pasmepam, yIpoIIeHHOTO U YCIOBHOTO.

BrinonHenne n3o00paxkeHU CBApHOTO COCTUHEHUS. Y CIOBHBIE N300paXEHUS U
o0o3HaueHHs MBOB cBapHbIX coenuuenuii (TOCT 2.312-72).
TectoBoe 3ananue no treme «M300paxenuss — Bubl, paspesbl, ceuenus (I'OCT

2.305-2008)».
ITpoBepka pacueTHO-Tpaduueckoit padboThl «M3aenus KpernexxHbIey.

Memoouueckue pexomernoayuu
Ha

3aHATHM ~ clenyeT oOCyauTh, dYTO pacueTHo-Tpaduueckass pabora

«CoenuHeHus» SBISETCS MpoJobkeHreM paboThl «M3nenus kpenexHbie» (Homepa
BAPUAHTOB OCTalOTCS MNpexHuMu). [lanHas paGoTta mnpeamnosaraeT BbIYEPUHMBAHHE
pPa3beMHBIX (KPETEeKHBIX) U HEPA3bEMHOTO (CBAPHOI0) COSTUHEHUIM.

B nepBom 1 BTOpoM BOMpOCax HEOOXOJUMO B 3aBUCMMOCTH OT HOMEpa BapuaHTa
HAYEPTUTh M300PaKEHMSI KPETEKHbIX COCNMHEHHI (OOATOBBIX M IIMWIJICYHBIX) IO
NEeWCTBUTEIBHBIM pazMepam (0e3 YIpoIeHui), yIpOIIEHHO U YCIOBHO.
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Tperuit Bompoc TeMbl MpeIoiaracT BHIIIOJHEHUE YepTeka yCIOBHOW CBapHOM
KOHCTPYKIIUU (BUJ CHEPEAN U CEUYEHUE) C MPOCTAHOBKON HEOOXOAUMBIX Pa3MEPOB U
o0o3HaueHneM cBapHbIX MmBOB [12]. B BapmaHTe ompenensercss KOHCTPYKIIHS
CBApHOTO W3JIEJHsI, TUIIBI COCTUHEHUN M CTaHAapThl Ha cBapkKy. OCHOBHBIC JaHHBIC
npuBeneHsl B [lpunoxkennn 2 u 3 mocobus [12]. Pabory cnemyer odopmuth B
cooTBeTcTBUM co ctangaptamu ECK/I.

Ha paHHOM TmpakTHMYeCKOM 3aHSITHM B YETBEPTOM BOIPOCE IUIAHUPYETCS
NPOBEJCHUE TEKYIIEro TECTOBOrO KOHTpoyis 1o Teme «M3o0pakeHuss — BHIBI,
paspesbl, ceuenuss (TOCT 2.305-2008)». IlpumepHbIii BapuaHT TECTOBOTO 3aJIaHUS
110 3TOM TeMe MPHUBEICH B mocobuu [23].

B msATOM BOmpoce TeMBbl MpeArojaraeTcs MPOBEpKa pacueTHO-rpapuIecKon
paboTsl «M3aenus KpeneKHbIeH.

Jlumepamypa. [1; 6-8; 11; 12; 18; 23; 33]

Bonpocwi 0na camoxoumpois

1. B kakux ciayyasx NpUMEHSIOT IIMUJICYHOE COeAUHEHNE?

2. B kakoMm ciywae pa3mepsl TOJOBKM ©OonTa, TalKM ©  IIaHOBI
pPacCCUMTBIBAIOTCA B JOJIIX OT HOMHUHAIBHOTIO JIMAMETpa KpPEHeKHOU
aeTanu?

3. Kak onpenensercs nuaMerp CKBO3HOTO OTBEPCTHUS MO KPENEXKHYIO I€Talb
opu  K300pakeHUH  OOJITOBOTO  COEAMHEHHS,  BBINOJIHEHHOIO IO
NENCTBUTEIBHBIM pa3Mepam?

4. Tlpu KakOoM 3HAaY€HWW HOMHHAIBLHOTO JUaMeTpa O0oJiTa WU IIMUIBKA
11€J1€CO00PA3HO BHINOIHATH YCIOBHbBIE H300paKeHUs?

5. Ha ueprexax Kakoii IIOB CBapHOTO COCAUHEHHUS YCJIOBHO H300pa)karoT
IITPUXOBOW JINHUEN?

6. B kakux cimydasx B YCIOBHOM OOO3HAYeHHHM CBApHOTO IIIBA HCIOJB3YIOT
oykebl C,H, Y u T?

/. TlpuBenuTe mNpUMEpPHl BCIOMOTATENIBHBIX 3HAKOB TIPU  yYCJIOBHOM
0003HAYEHNHU CBAPHBIX U3JIETUH.

2.11 BpbInoJiIHeHHe 1JCKH3a JeTajJu ¢ HaTtypbl. PacuerHo-rpaduyueckas
padora «ICKM3 IeTaIm»

Ilenv 3amamus — TpUOOpPETEHHWE YMEHWW W HABBIKOB BBIMOJHEHUS JCKHU30B
OPUTMHAJIBHBIX JETAJEHd C HATYPbl U TEXHUYECKOTO PUCYHKA. TEeKylMid KOHTPOJIb
3Hanui o teme «Hanecenue pazmepos (I'OCT 2.307-2011)».

Knrouesvie sonpocwr memul
1. PacuetHo-rpaduyeckas pabora «ICKU3 JAeTaln». DBpinmogHeHue 3cku3a
OpPUTHHATILHOU JIETalIU C HATyPHI.
2. BpImomHeHNe TEXHHUECKOTO PUCYHKA JAETalH.
TecroBoe 3amanue no reme «Hanecenne pazmepos ('OCT 2.307-2011)».
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3. IIpoBepka pacuetHo-Tpaduueckoit paboTbl «CoeTUHEHUS.

Memoouueckue pexomenoayuu

B mepBoM Bompoce mpeamnofiaraeTcs BBIOJHEHHE 3CKH3a JIETald C HaTyphI.
Jlannast pacdeTHO-Tpaduueckas paboTa BBIIONHSETCS TO BapuaHTam. Cremnyer
00CyIUTh, YTO JCKM30M HAa3bIBACTCA UEPTEX, BBIMOIHEHHBII OT pykH, 0e3
MPUMEHEHHUS YePTEKHBIX HHCTPYMEHTOB, 0€3 TOUHOTO COOM0AeHUs MaciTada, HO ¢
00s3aTeIbHBIM COOTIOACHUEM MPOTOPIHI 3JIeMeHTOB neTajneil. Takxke HeoOX0oauMo
YCBOUTH MOCJIEA0BATENbHOCT BBIMOJHEHUS 3CKU3a OPUTMHAIBHOU JeTanu. Y AeUTh
0co0oe BHMMaHHE BBIOOPY TIJIaBHOTO BHJA M KOJIMYECTBAa M300pakeHuil. OOCyIuTh
MOCJIEIOBATEIBHOCTD BBIIOTHEHUSI M300pa)KEHUM, MpaBUiia HAHECEHUs pa3MEpOB B
coorBercTBuM ¢ ['OCT 2.307-2011, a Takxke paccMOTpETh, KaKHE U3MEPHUTEIbHBIC
npuOOpbl UCHOJB3YIOTCA sl oOMepa JeTalu. YIEIUTh BHHUMaHUE BOIIPOCaM
ohOpMIICHUS ICKU3A.

[To BTOpOMY BOIIpOCY CIEAyeT OTMETHTh, YTO TEXHUYECKUH PUCYHOK — ITO
aKCOHOMETPHUYECKOE M300paXeHHNE JACTalH, BHIMOJHEHHOE OT PYKH, 0€3 MpUMEHEHUs
YEPTEKHBIX UHCTPYMEHTOB, B IJIa30MEPHOM MaciiTtabe ¢ coOJII0ICHUEM MPOMOPIIHiA
AIIEMEHTOB JAeTanu. TeXHUYeCKHl pUCYHOK, KaK U ICKU3, PEKOMEHIYETCS BHIIOTHSITH
Ha Oymare B KJeTKy. [lociemoBaTelbHOCTh BBIMIOJHEHHS TEXHMUYECKOTO PHCYHKa
COOTBETCTBYET ATAlaM BHITIOJTHEHUS aKCOHOMETPUIECKOM MPOSKIINH JETAIH.

B yeTtBepTOM BoIpoce MIaHUPYETCs MPOBEAECHUE TEKYIIETO TECTOBOTO KOHTPOJIS
no teme «Hanecenne pasmepoB (I'OCT 2.307-2011)» ¢ 1esibl0 KOHTPOJISE YCBOCHHUS
TeopeTruueckoro Marepuana. [IpumepHbiii BapuaHT TECTOBOTO 3aJaHUsl MPHUBEICH B
nocobuu [29].

B msTomM Bompoce TeMmbl mpeArnosaraercsi MpoBepKa pacueTHO-rpapuuecKon
paboThl «COeTUHCHUS.

Jlumepamypa. [1; 6-8; 12; 18; 23; 29; 33]

Bonpocwl ona camoxkoumpons:

1. KakoBa mociie1oBaTeIbHOCTh BBIMIOJIHEHUS CKU3a OPUTUHAILHOMN AeTanu?

2. Ha xakue neranu He BBIIOJIHSIIOT YCKU3EI?

3. Ha xakom sTare BBIMTOTHEHUS ICKH3a MPOU3BOIAT 0OMep AeTanmm?

4. Kak Ha3bIBalOTCA TJIOCKHE Cpe3bl HA TMOBEPXHOCTAX Bpamienus? Kak oHu
n300pakaroTcs?

5. Kak Ha3bIBalOTCS KOHUYECKUE WJIU IIJIOCKHUE Y3KHE Cpe3bl (MPUTYILICHUS)

OCTpBIX KpoMOK netaneit? Kakue nmpaBuia n300pakeHus ’TUX JJIEMEHTOB Ha

yepTexe?

UTo Ha3bIBAIOT TEXHUYECKUM PUCYHKOM?

7. KakoBa moOcClen0BaTeIbHOCTh TOCTPOCHHS DJIIUIICA TIPU  BBIMOJHEHUH
TEXHUYECKOTO PUCYHKA?

8. Kak mpu BbIOOpE TJIaBHOTO BHJIa ACKU3UPYEMOM JETal YUUTHIBACTCS CIIOCOO
M3TOTOBJICHUS?

o
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9. Or yero 3aBUCHUT KOJIMYECTBO N300PKCHUI JIETAHN MPU COCTaBICHUH dCKU3a
OpUTHMHAJILHOMW JieTanu’?

2.12 JckuzupoBanue  Jgerajedl  cOOpPOYHOW  eIUHHUIIBI. PacuerHo-
rpaduyeckas pabota «ICKU3bI JAeTaieil COOPOUYHON eTUHUIBD)

Llenv 3anamus — TPUOOPETEHUE YMEHUW W HABBIKOB BBIMOJHEHUS 3CKU30B
nerajgei cOOpOYHOMN eqUHUIIBI.

Knrouesvle 6onpocer memoi
1. PacuetHo-rpaduyeckas pabora «ICKH3bl JeTajeil cOOPOYHON eINUHHULIBD.
BrinonHeHune 3cku3a KOpmycHOU JeTanu cOOpOYHOUM €IMHULIBI.
2. BrpinmonHeHWe 3CKU30B JeTaleil cpeaHed CII0KHOCTH, BXOJSIIMX B COCTaB
COOPOYHOU €AUMHUIIBI.
3. TIpoBepka pacueTHO-Tpaduueckoir paboThl « ICKU3 TCTATN.

Memoouueckue pexomernoayuu

Ha nanHOM 3aHsATUM HEOOXOAMMO BBIMOJHUTH 3CKU3BI JeTajneid cOOpOUYHOM
equuuibl. Creayer OTMETHTh, YTO COOpPOYHOM €AMHUIICH Ha3bIBACTCS HU3JCIHE,
COCTaBHbBIC YaCTH KOTOPOTO MOJICKAT COSAUHEHUIO MKy COOOM Ha MpeAnpUsITUH-
M3rOTOBUTENIE MyTeM COOPOYHBIX OMepaluii — CBUHYMBAHHEM, KJICTIKOW, CBapKOi,
MaNKOM, OIPECCOBKOM, pa3BaJIbIIOBKOM, CKIICUBAHUEM.

[Ipu paccMoTpeHHMH TIEPBOTO BOMpPOCa HEOOXOIUMO OOCYIUTH XapaKTEepHBIC
OCOOCHHOCTH YepTeXel JeTajei, M3rOTOBJICHHBIX JUTHEM, KOBKOM, IITAMIIOBKOM.
Crnenyetr oOpaTUTh BHUMaHHUE, YTO BAXKHBIM ATANlOM BBITIOJIHEHUS ICKU3a KOPITYCHOU
JIeTaJIM SIBJIIETCS 00CYXIeHHe BbIOOpa TiIaBHOTO BHa (TJIaBHBIM BUJI JOJDKEH JaBaTh
HauOoJsiee TOJHOE MpejacTaBlicHue O (opMe M pa3Mepax JCTalld) W KOJIWYeCTBa
n300pakeHuil  (KOJIMYECTBO HM300paKCHUH JIOJDKHO OBITh HAUMEHBIIUM, HO
JOCTATOYHBIM IS OJTHO3HAYHOTO MPOUYTCHHS (POPMBI JCTAIIH).

BTopoit Bompoc Tembl mpejmnosiaraeT BHIIIOJTHEHUE 3CKU30B JIeTaliel CpelHei
CJIO’KHOCTH, BXOJSIIIUX B COCTaB cOOpouyHOM eauHuIbl. HeoOxoaumMo yTOYHUTH, YTO
ACKM3bl 3THX JE€Tajeil BBINOJHAIOTCS Ha OTAENbHbIX (Gopmarax A4 umu A3 B
3aBUCHUMOCTH OT CJIO)KHOCTH M pa3MepoB jaeTaneil. Ocoboe BHUMaHUE CIETyeT
VACIUTh W300pKEHUIO U O(DOPMIICHUIO CTAaHAAPTHBIX U HECTAHAAPTHBIX AJIEMEHTOB
nerajgen: (¢acok, raiaTeiacd, IMEHTPOBBIX OTBEPCTUM, pHUQIICHUH, JBICOK, I1a30B,
[IUIMIIOB, a TakXke OypTUKOB, O0ObImIeK W mnpuinBOB. IlocienoBaTenbHOCTH
BBITIOJIHEHUSI JICKW30B OPUTHHAIBHBIX JeTalie moApoOHO oO0CyKaanach MpH
BBITIOJITHEHUH PACYETHO-TPAPUIECKON pabOThl « ICKU3Y.

B tperbem Bompoce mmiaHupyeTcs MpOBEpKa pacdyeTHO-Tpaduueckoil paboThI
«DCKU3».

Jlumepamypa. [1; 6-8; 18; 23; 33]
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Bonpocul 0na camokonmpoiis

1. Kak Has3pIBaeTCsi W3JENUE, COCTaBHbIE YAaCTH KOTOPOTO COEAUHEHBI Ha
NPEANPUATHH — H3TOTOBUTENE COOPOYHBIMH ONEPALMSIMU — CBapKoOH,
CBUHYMBAHHUEM, KJICTIKOW U T. A7

2. Kak BbIOpaTh IIaBHBIN BHJ JI€Tall, OCHOBHOM TEXHOJIOTUYECKOW oreparueit
KOTOPOH SIBIIsIETCA 00padOTKa HA TOKAPHOM CTaHKE?

3. Ilpu BBIONHEHUH ACKU30B OOMEp JETalu IMPOU3BOIAT C MOMOIIBIO KaKHX
UHCTPYMEHTOB?

4. Kakoil m3MepUTENbHBI MHCTPYMEHT HCIIOJIb3YETCSl MPHU ONpEAENICHUHU Iiara

pe3bObI?

Kak onpenenuts paanycel CKpyTIeHUH IpU 0OMepe ICKU3UPYEMOH ieTanu?

IIpuBenuTe npuMep yCI0BHOIO 0003HAUEHUS CETYATOTO pUpICHUS.

7. Kakue ObiBaloT 1eHTpoBble oOTBepcTusi? Kak 1LIEHTPOBBIE OTBEPCTHS
M300paXkaroTcss 1 0003HAYAKOTCS HA YepTexax?

8. Kakoif mapamerp sBIsSETCS OINPENEAIONINM MPH OMPEJCICHUN pPa3MEpOB
CTaHJAPTHON METPUYECKOU MPOTOUKHN?

9. lna xkakoro cmocoba W3rOTOBJICHUS JETall XapaKTEpHBI CIEAYIOIINe
AJIEMEHTHI: pedpa KECTKOCTH, MIPUITUBBI, OOOBIIIIKA?

10.ITpuBenuTe mpUMEpPHl M3ACIUNA, OTHOCSIIMXCA K Tpymdme JAeTaineil co
CTaHAAPTHBIM U300paKEHUEM.

11.B kakux ciy4asx BBINOJHSIOT KaHaBkH (mpoTtouku)? Kak oHu nzobOpaxarorcs
Ha yepTexax?

o O

2.13 Coopounbiii yeprex. Cnenuduxanus. Pacuerno-rpaduyeckas padora
«COopovHbIil YepTex»

Lenv 3ansamus — NpUOOPETEHNE YMEHUNW W HABBIKOB BBIMIOJHEHUS COOPOYHBIX
yepTexel u cnenudukaimu.

Knroueswvle 6onpocer memoi

1. PacuetHo-rpaduueckas padbora «COOpOUHBI uepTex». BbinoiHeHue
cOOpOYHOTro YepTeka COOPOUHON €TUHHUIIBI.

2. Bemonnenue crnenndukanui K COOPOUHOMY YEPTEXKY.

3. IIpoBepka pacyeTHO-TpapuUecKoil padoThl «ICKU3BI JeTanel cOOPOUYHOI
€ IUHULBD).

Memoouueckue pexomenoayuu

[Ipu paccmoTpeHHMr TEpBOrO BOMPOCAa TEMBI HEOOXOAMMO OOCYIHUTHh TOHSITHE
«COopouHbI yepTex». PaccMOTpeTh MOCIe10BaTEILHOCTD BBITOIHEHNUS COOPOIHOTO
yeprexka. OOCyIMTh OCHOBHBIE TPEOOBaHMsI K BRIOOPY TJIaBHOTO BUAA: 1) uzgenue Ha
cOOpOYHOM YEpTEeXKEe Ha TJABHOM BHJIE pacriojaraetcss B pabodeM IOJIOKEHUH,
2) uzo0paxxeHue cOOPOYHOM €IUMHUIIBI Ha TJIABHOM BHUJE JIOJDKHO JaBaTh HauOosiee
MOJTHOE TMPEJCTABIICHHE O KOJIMYECTBE W B3aMMOJCHCTBUM COCTABHBIX dYacTel
m3aenus. Ocob6o oOpaTUTh BHUMAHKE Ha YCJIOBHOCTH U YIPOILEHUS, TIPUMEHIEMbI Ha
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COOpPOUHBIX YEPTEeXKAaX W Yeprexax oOIero Buaa. BaKHbIM 3TarnoM BBINOJHEHUS
COOpPOYHOTO 4YepTeKa SIBISETCS HAHECEHWE HOMEPOB TO3WIMKA M TPOCTAHOBKA
pa3smepoB (rabapuTHBIX, YCTAHOBOYHBIX, MPUCOCIUHUTEIBHBIX M HEOOXOIUMBIX
CIIPAaBOYHBIX PA3MEPOB).

BrinonHeHne BTOPOro BOMpPOCa TEMbI MO3BOJUT OOYYAIOIIMMCS MOJYYUTh
HABBIKH COCTABJICHHS CHEIU(DUKAIMA — OCHOBHOTO KOHCTPYKTOPCKOTO JOKYMEHTa
(TOCT 2.106-96). HeoOxommmo o00CynuTh, Ha KakuMX (OpMarax BBIIOIHSIOT
crenudukamoo 1 no kako ¢opme B coorBercTBuUu ¢ ['OCT 2.104-2006 nomxHa
OBITh BBINOJHEHA OCHOBHAs HAJNUCH JJIs MEPBOTO JHUCTA cleudpuKanumd v A
BTOPOTO W TOCIEAYIOUMX JHUCTOB crerudukanuu. Taxke cieayer oOpaTuth
BHUMAaHHE, W3 KaKUX pa3elioB COCTOUT creuudukanus, OoOCYAUTh MOPSIOK
3anoJHeHus rpad TaHHOTO KOHCTPYKTOPCKOTO IOKYMEHTA.

B TpeTheM Bompoce mpesmnoaraeTcsi MpoBepKa pacyeTHO-rpapuiecKoil paboThl
«ICKH3BI JIeTajneil COOPOYHON eTMHULIBD.

Jlumepamypa. [1; 6-8; 18; 23; 33]

Bonpocwt ona camoxonumpons

1. Kakue tpeOoBaHUSI MPEABSBISIOTCS K BHIOOPY TVIABHOTO BHJIAa U KOJUYECTBA
M300pakeHHi COOPOYHOUN €IMHMIIBI MPU COCTABIECHUM COOPOYHOIO YEepTeka
(Cb)?

2. Kaxkue pasmepsl HaHOCAT Ha cOopounbix yepTexkax (Cbh) u ueprexkax ob1iero
Buaa (BO)?

3. Kakum oOpazom Ha COOpOYHBIX UepTekKaX M uepTekax oOIero Buaa
MOKA3bIBAIOT TP HEOOXOAMMOCTH MEJKUE DJJIEMEHThl (TUMA TUIACTHH,
OTBEpCTHA, (DACOK, Ma30B) ¢ pa3MepaMu Ha YepTexe He Oomee 2 Mm?

4. Kakoit nunueit Ha ueprexkax Cb u BO oTMeuaroT JIMHUU-BBIHOCKU JIs
HOMEPOB O3 ?

5. KakuMm nomxeH ObITh paszmep mpudTa i HOMEPOB MO3UIIMN Ha COOPOYHBIX
yepTekax M uepTexxax oouiero Buaa?

6. Kak Ha3piBaeTcs MOKYMEHT, OIPEICISIIONINN COCTaB COOPOYHON €IWHHIIHI,
KOMILJIEKCA WJIA KOMILJIEKTa?

7. Kakoll TEKCTOBBIA JIOKYMEHT pa3padaThIBalOT 71 COOPOYHBIX YEPTEKEW;

yepTexen ooiiero puaa?

B kako#t mociie1oBaTeNIbHOCTH B CICM(PUKAIINY PACIONIAraloT Pa3eibl?

3. ns xakmx pazmenoB He 3amonHsieTcs Tpada «Obo3HaueHuwe» B
crienudukaum?

9. Kakue neramu Ha cbopounbix yeprexax (Chb) u ueprexxax obmero Buaa (BO)
MIPU BBITIOJIHEHUH MPOAOJIBHOIO pa3pe3a MOKa3bIBAIOT HEPACCEUECHHBIMU?

10.Kakum o0O0Opa3oM BBIMOJHSAETCA IITPUXOBKA CMEXKHBIX JeTalled IpH
BBIITOJTHEHUH pa3pe30B Ha yeprexax Cb u BO?

©
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2.14 JleranupoBaHue 4YepTexka o0mero Buaa. PacyerHo-rpaduueckas
padora «/letanupoBanue»

L]env 3anamus — npuOOPETEHNE YMEHUN W HAaBBIKOB UTCHUS YepTEKEH 0OIIero
BHJIa ¥ COCTABJICHHS pabOUnX YepTEkKEH JAeTaleil 1o YepTexy o0Iero Buia.

Knroueswvie sonpocwt memul

1. PacuetHo-rpaduueckas paborta «JleramupoBanue». BwimosHeHne paboumx
qepTeKel JeTaliell o YepTexKy oOIIero BHUA.

2. BeImosTHeHNEe aKCOHOMETPHH JIETaJIN ¢ BEIPE30M yCIOBHOW YETBEPTH.

3. IIpoBepka pacueTHo-Tpaduueckoit padoTbl « COOPOUHBII YEPTEX).

Memoouueckue pexomenoayuu

[Ipu paccMoTpeHMH AaHHOW TEMbl HEOOXOAMMO YSCHHUTH IMOHSATHE YepTexa
obmero Buaa (BO) — nokymeHTa, KOTOpBIA MOSICHSAET KOHCTPYKLUHMIO HU3JETUS U
npuHUn ero padotel. Yeprex BO sABisercss OCHOBOM aiig pa3paboTKu paboueit
TOoKyMeHTauu. st yepTexeit oO1iero Bujia nepeueHb COCTaBHBIX YacTel U3AeNus
0hOpMIISIIOT B BUJIE TAOJIUIIBI.

B coorBerctBUM ¢ 3ajaHMeM A pacyeTHO-rpauyeckod  padoOThbI
«JleranupoBaHue» HEOOXOIUMO BBINOJHUTH paboure YEPTEKHU HECKOJIBKUX JIeTalei
1o yepTexy odiero Buaa. Pabora BBIIOIHAETCS 110 BapUaHTaM.

B nepBoM Bompoce mpu BHIIOJHEHUH JAAHHON pacueTHO-rpaduyeckoil paboTbl
cienyeT oOpaTUTh BHUMAaHHE Ha IOCJIEI0BAaTENbHOCTh YTEHHSI 4epTexa OOIero
BUJa — MPOLECC, KOTOPBIA MO3BOJIAET MPABWIBHO MOHATH MPUHLMI PabOThl BCETO
usgenus 1 QyHKIMOHAIBLHOE HAa3HAYCHHME KaKaou oTaeiapHon meranu [13]. Caemyer
OTMETUTh, YTO UYTEHUE YepTeka OOILIero BUJa NPEnojaraer: O03HAKOMIIEHHE C
collepKaHMEM OCHOBHOW HaANMMCH (HAaMMEHOBAaHUE YepTeXka); MOCIEeI0BATEIbHBIN
aHanu3 TaONMIBl MEpPeYHs COCTABHBIX 4YacTed wu3nenud (C Lenblo  YSICHEHHS
YCTPOMCTBA M3AENHs); H3y4YEHHE COJEpKaHHMs NOpUHIMNA paOOThl H3AEIHS;
03HAKOMJICHUE C M300paKEHUSIMU Ha 4epTexke ooOmiero Bujaa. B pabore HeoOxoaumo
0 HOMEpaM NO3MUMK YepTexa M TaOIMIE MOCIeAOBAaTeIbHO HAWTH Ha BCeX
M300paKEHHSIX TMPOEKIMU BCEX AETaled U M3YYUTh KOHCTPYKUHMIO KaXJIOW J1eTaju.
Lenpro uTeHUs yepTexa oOILIEro BUA SIBISIETCS MBICIEHHOE MPEACTaBICHUE (DOPMBI
U BHYTPEHHEro yctpoiictBa nertanu. [Ipu BbIsiBaeHMH (GOpPMBI J€Tadd CIEIyeT
YUUTHIBATh NPOEKLUMOHHbBIE CBA3M M300paKEHUN M IUTPUXOBKY, KOTOpas OJMHAKOBA
(Mo HampaBJICHUIO W IIAry) JUIs TOW JeTald Ha BCeX paspesax u ceueHusix [13].
Taxoxe npu urenuu yeprexa BO crnenyer oTMETUTh, UTO Ha COOPOUHBIX YEpPTEkKaAX U
yepTexxax OoO0IIero BUAA JAOMYCKAeTCsl MOMEIIATh MU300paKEHUE COCEIHUX H3IEIHM,
COTPATAEMBbIX C KOHCTPYUPYEMBbIM («0OCTaHOBKY»). OOpaTuTh BHUMAaHHE Ha
0COOCHHOCTH O(POpMIICHHSI «OOCTAaHOBKW»: JIMHUM «OOCTAHOBKW» — TOHKHUE JIMHUH
OTCYTCTBYIOILETO KOHTYpA.

B nepBom Bompoce Takxke cienyeT OOCYIUTh  IMOCIENOBATEIbHOCTD
netanupoBanus yeptexxa BO: onpenenenue Gpopmsl 1eTanu; BHIOOp rIaBHOTO BUAA U
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KOJIMYECTBA  M300pakeHWM, BBHIOOp  MaciiTaba  uyepTeXka;  BblUEPUYMBAHME
n300pakeHNi; HAaHECEHHE pa3MepOB; 0POPMIICHHE YepPTEkKa.

Bo BTOpPOM BOIpOCE MNpPEANOIaracTcsi BBIIOJHEHUE aAKCOHOMETPUYECKON
IOPOEKIUKA JeTalldi C BBIPE30M YCJIOBHOM dYerBepTH. HeobXxoaummo mMmoCTpouTh
IIPSMOYTOJIBHYIO U30METPHIO ISl OTHOM U3 IETAJIEH 3aaHNs.

B tpersem Bompoce mpeanonaaraeTcsi IpoBepka pacueTHO-rpaduiyeckoil paboThl
«COOpOYHBIN YEPTEHKY.

Jlumepamypa: [1; 6-8; 13; 18; 23; 33]

Bonpocwt ona camoxonmpons

1. Kak Ha3pIBalOT JOKYMEHT, ONPECISAIOMUNA  KOHCTPYKIMIO — HM3JENHs,
B3aMMOJICUCTBHE €TI0 OCHOBHBIX COCTABHBIX YACTEH W MOSICHSIOIMIUNA MPUHIIUIL
paboThI U3aACHUA?

2. KakoBa mociaemnoBaTensHOCTh YTECHUS YePTEKa OOIIET0 BHU/IA TPH BBHITOJTHCHHUH
paboThl «JleTanupoBanue ueptexa oodiero suaa (BO)»?

3. B xakoii mocnenoBaTeaIbHOCTH BBITIOTHACTCS JETATMPOBAHNE YepTeka 0OIIero
BUaa?

4. Kakoit nuHueld Ha CcOOpPOUHBIX YEpTEKaX U UepTexkax oOIlIero BUIA
M300paKaroT «0OCTaHOBKY»?

5. Kak Boienstor Ha uepTexax BO u Cb nmoBropstoiuecs Homepa Mmo3UIHii?

Kakue ycinoBHOCTM W YNpOIICHHS HEOOXOJMMO YUYWUTHIBATH MPH UYTECHUU

yeptexa BO?

7. Kakum 00pa3oMm (B KakOM IOJOKEHHWH) Ha pabodyeM 4YepTexe pacrojararoT
NPY>KUHBI CKATHS?

8. Kakue nanHbie yKa3bIBalOT B Ta0JIMIIE TApaMETPOB MPU BHITIOJTHEHUU YepTeExKa
UUJIUHAPUYECKOT0 3y0UaToro Kojeca?

o

2.15 KouTposbHoe 3amanue mo Teme «/leTrajupoBaHue 4Yeprexka 001Iero
BHIA»

Llenv 3aumamus — KOHTPOJL TPUOOPETECHHBIX YMEHHH M HABBIKOB YTCHUS
yepTekel OOIIero BHJIa M COCTABJICHHS PabOuYMX 4YepTexel JeTaneil Mo 4eprexy
oO1uiero BUa.

Knroueswvie éonpocer memoi

1. BeinosiHeHWE KOHTPOJBHOIO 3aJaHusl Mo TeMme «JleTanupoBaHue uepreka
obmero Buma». CocrtaBineHue pabodero ueprexa AeTaid (ICKU3HO) IO
4epTexKy 00IIero BUa.

2. BeinoyiHeHUE TEXHUYECKOTO PUCYHKA JETaH.
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Memoouueckue pexomenoayuu

Ha nanHOM 3aHSATHU MpeArnoyiaracTcsl BHIMOJHEHHE KOHTPOJIBHOTO 3aJaHUs IO
TeMe «JleTannpoBaHue yepTexa OOUIEro BUAA.

B mnepBoM Bompoce mpeaycMaTpuUBaeTCs COCTAaBJIEHHWE paboyero ueprexka
(3CKM3HO) OJHOM AeTanu COOPOYHON €TUHUIIBI MO YepTexy odiiero Buaa. Ilepoim
ATAriOM BBIMOJIHEHUS JaHHOW PalOOTHI SBJSIETCS YTCHHE 3aJaHHOTO YepTeka OOIIero
Buga. HeoOXoanMo O3HAKOMHUTBCS C OMUCAaHHEM pabOThl COOPOYHON €IUHUIIBL,
NPE/ICTaBIICHHBIM Ha Y4Ye€OHOM uYepTeke, TaOJMIIe COCTAaBHBIX YacTed W3Jenus,
M300paKEHUSAMH, pa3MeIlleHHbIMU Ha depTtexe. [locne onpenenenust Gopmbl aeTanu
HEOOXOUMO BBIOpAaTh TJABHBIM BHJ M KOJMYECTBO H300paKEHUM I 3aJaHHOU
AeTanu. 3aTeM B TIJ1a30MEPHOM MacliTade SCKU3HO BBIMOJHUTH HEOOXOAMMbIE
M300paKEeHUS, HAHECTH BBIHOCHBIE W pa3MepHble JMHUM (0€3 yKa3aHMsl YHCIIOBBIX
3HaueHuil), odpopmuth rpaduyeckyro pabOTy B COOTBETCTBUM CO CTaHJIapTaMHU
ECKU.

Bo BTOpom Bompoce 3amaHus TpeOyeTcs BBITOJIHUTh TEXHUUECKUNW PUCYHOK TSI
JAHHOM JIETaJIH.

Jlumepamypa. [1; 6-8; 13; 18; 23; 33]

Bonpocwt ons camoxonmpons:

1. Kakoit TOKyMEHT Ha3bIBAIOT YEPTEHKOM JIETATH?

2. Kak Ha3bIBaeTCcsl uepTeX, BBINOJIHEHHBIA OT pyKd, 0€3 MpUMEHEHUs
YEPTEKHBIX WHCTPYMEHTOB, 0€3 TOYHOro coOJto/ieHus MaciiTaba, HO C
00s13aTEIBHBIM COOJIIOICHUEM MPOTIOPITUI IIEMEHTOB JieTajei?

. Kakue pazmeps! conepxut yeptex odiero Buaa?

4. Kak BbIOMpAETCs TJIABHBIN BUJ M KOJMYECTBO M300pKCHUI JJIs JCTaIu TPH

JeTaTMPOBAHUU YepTexka 0011ero Buaa?
5. Kak pekoMeHyeTcs pacronaratb pa3Mepbl, OTHOCSIIHECS K OJHOMY U TOMY
K€ KOHCTPYKTUBHOMY 3JIEMEHTY (11a3y, BBICTYITY, OTBEPCTHIO)?

w
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3. METOAUMYECKHUE PEKOMEHJIAIINMA 110 BBIIIOJIHEHU IO
PACYHETHO-TPA®OUYECKUX PABOT

CornacHo y4yeOHOMY IUIaHy AMCUMILIHHBI «VHXEHepHas U KOMIbIOTepHas
rpaduka» HampaBiaenus noarotoBku 15.03.04 Apromaruzaiusi TEXHOJIOTUYECKUX
NPOIIECCOB U TPOU3BOJCTB, CTYACHTHl 3a04HON (OpMbl OOyUeHHS 3aKPEIUISIOT
M3y4yaeMblii MaTepuall CaMOCTOSITEJIbHO B BUJE BBIIOJIHEHUSI Pacue€THO-TpauuecKux
pabot Ne 1 u 2.

Bapuant 3amaHus Ui pacueTHO-TpapUuecKMX paboT ompeaensercs B
COOTBETCTBUM C JBYMs IOCJIEIHUMHU LU(PpaMy HOMEpa 3a4ETHOM KHWXKKHU (IBE
nocneanue uugpsl cymmupytorcs). Hanpumep, ecnu mmdp 535, Homep BapuaHTa
BbIOMpaeTCsl cilokeHueM JByX mnocienHux uupp — 8. Ilo Homepy Bapuanrta
BBITIOJTHSIOTCS 3a/1aHUs pacueTHO-Tpaduueckux pador.

3amaHusl BBINOJIHAIOTCS Ha OTAENbHbIX (opmatax A3 dYepTexkHOHl Oymard.
OcHoBHBIE TpeOOBaHUS K 0(OPMIICHHIO 3aaHHI TPUBEACHBI B mocoouu [34].
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[Tpumep oopmiaeHHs: TUTYIBHOTO JIMCTA paCUE€THO-TpapUUecKoil padoThI:

OEJIEPAJTBHOE ATEHTCTBO 110 PBIBOJIOBCTBY

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE
BIOJUKETHOE OBPA3OBATEJIBHOE YUYPEXX/IEHUE
BBICHIEI'O OBPA3OBAHUA
«KAJIMHUHI PAJICKAH TOCYJAPCTBEHHBIV TEXHUYECKHWI
YHUBEPCUTET»

WHCTUTYT arpoMH>KEHEPUHN U THUILIEBBIX CUCTEM
Kadenpa nrmxuHUpHUHTa TEXHOJIOTHIECKOTO 000PYI0BAHUS

PacuerHo-Tpaduueckas padora PacuerHo-Tpaduueckas padborta

JIONYIIEHA K 3alIUTe: 3aluIeHa

JOJKHOCTH (3BaHUE), yu€Has CTETIEHb JOJKHOCTBH (3BaHUE), yueHasi CTETIEHb
®amuius 1.0. ®amminsa 1.0.

«_ » 202 T « _» 202 1.

Pacuerno-rpadmueckas pabora Ne
MO TUCUUTIITUHE
«VMHXEHEPHAA 1 KOMITBIOTEPHASI TPA®UKA»
Mudp crynenta
Bapuant Ne

PaboTy BbITIOTHMIL:
CTYJIEHT TP.

damunug N.0O.

« » 202 T.

Kamuauarpag — 20
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BreimonmHeHHass — pacueTHO-TpaduuecKMX — paboTa  MpeacTaBiseTcs s
perucTpanuu Ha Kadeape, 3aTeM IMOCTyHaeT Ha PEeLEeH3UPOBAHME MPENOaBaATEINIO.
3ananue, BHIIIOJIHEHHOE HE TI0O CBOEMY BapHaHTY, HE PEIICH3UPYETCSI.

3ammuTa pacueTHO-rpapuuecKux padoThl MPOU3BOAUTCS BO BPEMS KOHCYJIbTAlLIUMI
mpenoAaBaTesis o JUCIUIUIMHE TI0 COOTBETCTBYIOIIEMY PAaCIUCAHHIO.

B cocraB pacuetHO-rpaduueckux padboTel No 1, BBIMONHSIEMOW CTyACHTaAMHU
3a09HOM (OopMBI OOYYCHHS B TEPBOM CEMECTpPE, BXOIAT pPabOTHI, COJEpKaIllHe
peIIeHHsT HEKOTOPBHIX THIOBBIX 3a7a4 HauepTaTeIbHOW reoMeTpud. | padudeckas
YacTh 3aJaHUN TIPUBEJCHA B ydeOHO-MeroamdeckoM mnocobuu [34]. B pacuetHo-
rpadudeckoit padbote No 1 10KHBI ObITH BBITIOJIHEHBI CIIETYIONTUE 3aJaHus:

3amava 1 (muct 1). [lepeceuenue miacTuH;

3amada 2 (muct 1). [ToctpoeHne mupaMusi;

3amava 3 (uct 2). JIByrpaHHbiii yro,;

3anava 4 (nuct 2). HatypanbHas BeIM4MHA TPEYTOIbHUKA;

3amada 7.1 (yuct 4). Konyc ¢ BeIpe3oM (WK OKHOM);

3agada 8 (nmuct 4). [lepeceueHne MOBEPXHOCTENH;

3aganue 2 (nuct 2). Kopmyec.

CopeprxanueM pacyeTHO-rpaduyeckux padoThl Ne 2, BBINOIHIEMON BO BTOPOM
CEMECTpe, SBISIOTCA padOThl, COJAEPXKAILME YEPTEKU CXEMaTU3MPOBAHHBIX
IIPOCTPAHCTBEHHBIX TEJ U PEANBHBIX ACTAIICH MAIIMHOCTPOUTEIBLHOTO IPOU3BOICTBA.
['paduyeckas yacTh 3aJaHuil MpUBEICHA B Y4eOHO-MeToIuueckoM nocobnu [34]. B
pacyeTHo-Tpaduyeckoil padote No2 10JKHBI OBITh BBIIOJIHEHBI CIIECAYIOIINE 3aJaHUS:

3aganue 5. Kopnyc (nnu mura);
3amanue 8. CoeTMHEHNUS
3aganue 9. Kopnyc. Dckus;
3amanue 12. JleranupoBaHue.

O6e pacueTHo-Tpaduueckue pabOThI OCJIEC UX BBITIOJHEHUS MOJJIeKAT 3aIluTe,
COllepKaHUEM  KOTOPOM  SIBIIAIOTCS  BOINPOCHI,  MO3BOJISIIOIIME  BBIICHUTH
CaMOCTOSITEJIbHOCTD BBITIOJIHEHUS 3aJaHHM.

[IpomexyTouHas aTTecTalys M0 JUCUHUIUIMHE 32 EPBBIA CEMECTP MPOBOAUTCS
B (hopMme 3auera. CTyJIeHTHl 3a04HON (QopMbl 00yUYEHHUS JOMYCKAOTCA K 3a4€Ty IO
pe3yibTaTam pacdyeTHo-rpadudeckoit padboTsl Ne 1 (BBITOHEHHOHN U 3amuIeHHOH). B
X0JIe TeKYIeH aTTecTallid B KauyecTBE 3a4€THOW pabOThI MPEAJIaracTCsl BBHITIOJHUTD
4epTEK KOMOMHUPOBAHHOTO TEJa, COCTOSIIET0 W3 MHOTOTPAHHUKA U TEJla BPAIICHUS,
IIPOCEYEHHOTO CKBO3HBIM IPU3MATHUYECKUM OTBEPCTHEM.

CtyneHT, OOHapy>XMBIIMKA TOJHOE 3HAHWE YYEOHOTO U CIPABOYHOTO
Marepualia, yCBOMBIIWM B3aUMOCBSI3b OCHOBHBIX MOHSTUW JUCHUIUIMHBI B UX
3HAQYEHUU JUIsi TPUOOpEeTaeMoil CHenuaaibHOCTH, IOKAa3aBIIMN CHCTEMATUYCCKUM
XapakTep 3HaHUM MO JUCHUIUIMHE M CIOCOOHBIM K HMX CaMOCTOSTEIbHOMY
MOTIOJIHEHNIO U OOHOBJICHHIO B XOJI€ JaJibHEWIIel ydyeOHOil paboThl W B OyIylien
PO EeCCUOHATILHOM AESITENIbHOCTH MOJIYYAET MOJI0KUTEIbHYIO OLICHKY.
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[IpomexxyTouHas aTTecTalys MO AUCUUILTUHE MPOBOAUTCS B (OpME IK3aMeEHa.
CryneHTtsl 3a04HO (OpMBI 00ydUeHHs OMYyCKAIOTCS K 3K3aMEHy IO pe3yibTaraM
pacueTHO-Tpaduueckoir  paboTrer  Ne 2 (BBIMOJHEHHOW W 3aAlUIICHHON).
DK3aMEHAIMOHHBIN OWJIET COMEPIKUT OJIMH M3 SK3aMEHAIIMOHHBIX BOIPOCOB, a TAKKE
BOIIPOC TI0 YEePTEXKY OOIIETO BUIA U 3a/IaHue Ha TpaduuecKyro padoTy (BBITIOJIHCHUE
ACKHU3a U TEXHUYECKOTO0 PUCYHKA OJTHOU JIETAJIA C ITOTO YepTexka), KOTOPYIO CTYACHT
JIOJKEH BBINOJHUTH Ha HK3aMeHe. Bo Bpemsi mpoBeieHUsl SK3aMeHa C pa3peliCHUs
IPENOAABATENS CTYAEHT MOXKET MOJIb30BATHCS CIIPABOYHOM JIUTEPATYPOIA.

VYcneBaeMOCTh CTYJIEHTa OLIEHUBAETCS CIEAYIOIIMMHU OLEHKAMU: «OTIHMYHOY,
«XOPOIIOY», KYJAOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO.

[Ipu omnpeneneHuu OIEHKU (YPOBHS OCBOEHHUS JUCUUIUIMHBI) CIEIYET
PYKOBOJICTBOBATHCS CIIETYIOUIUMU TPEOOBAHUSAMM:

- OLIGHKH «OTJMYHO» 3aCIy>KUBAET CTYJEHT, OOHAPY>KUBIIUNA BCECTOPOHHEE,
CHUCTEMaTHYEeCKOEe U ITyOOKOoe 3HaHUE YU4eOHOIr0 W CIIPaBOYHOTO MaTepuaia, YMEHHUE
CBOOOJ/IHO BBIMIOJIHATH MpeEAJiaraéMble T€OMETPUUECKUE 3aJlaHUs], IPEyCMOTPEHHBIC
MpOTPaMMOM, COCTaBIIITH QJITOPUTMBI  PEIICHWM U peaJu30BbIBAaTh UX Ha
KOMIUIEKCHOM U aKCOHOMETPHUYECKOM uepTexkax. Kak mpaBuio, oleHKa «OTJIMYHO
BBICTABJISIETCS ~ CTYJEHTY, YCBOMBIIEMY B3aWMOCBSI3b  OCHOBHBIX  IOHSITHI
JTUCHUIUIMHBI B UX 3HAYEHUU ISl IPUOOpPETAeMON CHENHaTbHOCTH, MPOSBUBIIEMY
TBOPYECKHE CIIOCOOHOCTH B TMOHUMAHHWM, W3JIOKEHUM U HCMOJb30BAaHUM Y4E€OHO-
MIPOTPaMMHOT0 MaTepUaa;

- OIIEHKH «XOPOIIIO» 3aCiIy’KHUBAeT CTYJIEHT, OOHAPYKUBIIHK MMOJTHOE 3HAHHE
y4eOHOTO M CIIPAaBOYHOI'0 MaTepHalia, YCICUIHO BBITTOJHSIONINN MPeayCMOTPEHHbBIC
nporpamMmoit 3agaHusi. Kak mpaBuio, OllEHKA «XOpOIIO» BBICTABISAETCS CTYJCHTY,
MOKAa3aBIIEMy CUCTEMAaTUYECKUM XapaKTep 3HaHUM MO JUCIUIUIMHE U CIOCOOHOMY K
UX CaMOCTOSITEJIbHOMY TIOMOJHEHUIO M OOHOBIICHUIO B XOJIe JaJibHEWIeH yuyeOHOU
paboThl U B Oyayiieit mpodeccuoHaabHOM AeATeNbHOCTY;

- OILICHKU «YyJOBJICTBOPUTEIIBHO» 3aCiIy’>KUBAET CTYACHT, OOHapy>KUBIIUN
3HaHHWE OCHOBHOT'O y4eOHOro marepuaia B 00bEMe, HEOOXOAUMOM ISl TallbHEeHUIIIeH
y4€Obl U TIpeACTOosIIeH paboThl MO MPOQeccruu, CHPABISIOMIMICS C BHITOJHECHUEM
3aJJaHuH, IPEYyCMOTPEHHBIX MPOrPAMMOM. Kaxk IIPABUJIO, OIlcHKa
«YJIOBJIETBOPUTEILHO» BBICTABIISIETCA CTYJICHTY, JIOMYCTUBIIEMY IOTPEHIHOCTh B
pelIeHUd WIM OTBETEe Ha TEOPETHYECKHUM BOIPOC, B BBIMOJHEHUHU TrpaduuecKkoro
3a/laHusi, HO O00JIa/lalomeMy HEOOXOAMMBIMHU 3HAHUSIMH I UX YCTPAHEHHS O]
PYKOBOJICTBOM MPENO1aBaTENS;

- OIIEHKA «HEYJIOBJICTBOPUTEIHLHO» BBICTABIISIETCS CTYICHTY, OOHAPYKUBIIIEMY
nmpoOenbl B 3HAHUSX OCHOBHOTO MPOTPAMMHOTO MaTepuayia, JOMyCTHBIIEMY
MPUHITUTTHATBHBIC OMIMOKHU B BBITIOJIHEHUU MPEIYCMOTPEHHBIX TPOTPAMMO 3aaHM.
Kak mpaBuio, oleHKa «HEYJOBIETBOPUTEIBHO» CTAaBUTCS CTYJICHTY, KOTOPBIM HE
MOXET MPOJAOJIKUTH 00yUYEHUE WU MIPUCTYIUTh K TPOPECCUOHATILHON eATeIIbHOCTH
0€3 TOMOJIHUTENBHBIX 3HAHUH 10 U3y4aeMOt JUCHIUTUIUHE.

[Ipn HeoOXOoAMMOCTH sl OOYYaAKOIIUXCS WHBAIUAOB WM OOYYaIOIIMXCS C
OB3 npenocrapisieTcsi TOMOJHUTEIBHOE BpPEMs JJIs MOJTOTOBKUA OTBETa C y4ETOM
€ro UHJAUBUIYATBHBIX MCUXO(DU3NUECKUX 0COOEHHOCTEH.

55



BUBJIUOIPA®UYECKHUIN CIIUCOK

=

I'ocynapcrBennsie crangaptel ECK/I.

2. bybennukoB, A. B. Haueprarenpnas reometpusi / A. B. BbyGennukon. —
MockBa: Beicmas mikoina, 1985. — 288 c.

3. T'opmon, B. O. Kypc naueprarensHoit reometpuu / B. O. Topmon,
M. A. CemennoB-OrueBcknii. — MockBa: Bricmras mikoina, 1998. — 272 c.

4. Kypuno, T. H. Cxema »siexTpuyeckas NpUHIHUNHAIbHAS: METOIUYECKUE
yKa3aHusl MO BBINOJHEHHIO Tpaduueckor padotel: B 2 4. / T. H. Kypumno,
10. C. O6pext. — Kamuaunrpan: M3a-so KI'TY, 2009. — 36 c.

5. Kypumno, T. H. Cxema nsnexkTpuueckass NPUHLIUINHUAIIbHAS: METOIUYECKUE
yKa3aHMsl 10 BBINOJHEHHUIO rpaduueckor padotel: B 2 4. / T. H. Kypwuuio,
1O. C. O6pext. — Kanununrpan: U3n-so KI'TY, 2011. - Y. 2. - 33 c.

6. Jlesunkuii, B. C. MammHOCTpOUTEN HOE UYEpUEHHE U aBTOMATHU3AIIHS
BBINIOJIHEHHSI YepTexken: yueOHuk aig Bry3oB / B. C. JleBuukuii. — 7-e usn.,
crep. — Mocksa: Beicmas mikona, 2006. — 435 c.

/. MamuHocTtpoutenbHoe yepuenue / mox pexa. I'. II. Bsarkumna. — Mocksa:
Mammnoctpoenue, 1985. —303 c.

8. Houumxwua, JI. WM. ChnpaBoyHMK 1O TEXHHYECKOMY UCpPUYCHHIO /
JI. 1. HoBuunxuna — MuHck: Beicmas mikona, 1976. — 240 c.

9. Obpext, 0. C. BrimonHeHue dyeprexa CXEMaTU3UPOBAHHOM jaeTamu /
1O. C. O6pext. — Kanununrpan: ®I'bOY BIIO «KI'TY», 2012. — 39 c.

10. O6pext, HO. C. Axkconomerpumueckue mnpoekruu / 0. C. OO6pext. —
Kanununrpan: ®I'BOY BIIO «KI'TVY», 2013. - 63 c.

11. O6pext, 1O. C. Pe3p6n1. U3nenus kpenexusie pe3pdoBeie / 0. C. OOpexT.
Kanununrpan: ®I'BOY BIIO «KI'TVY», 2016. — 57 c.

12. O6pext, KO. C. Coenunennsi pe3nOoBbic M cBapHbie / 0. C. OOpexT. —
Kamununrpan: ®I'bOY BIIO «KI'TVY», 2017. -39 c.

13. O6pext, 0. C. UreHme u neraqupoBaHHWE dYepTexkeld oOmero Buga /
10. C. O6pext. — Kamuaunrpaa: ®I'BOY BITIO «KI'TY», 2021. — 61 c.

14. O6pext, 0. C. Ilnockas rpaduka «ABtokama» / FO. C. OO6pexrt. —
Kanununrpan: ®I'6OY BIIO «KI'TY», 2014. - 77 c.

15.06pexT, FO. C. OcHoBsl padotsl B ABTOKazae / 0. C. O0Opext. — Kanununrpan:
®I'BOY BIIO «KI'TY», 2014. — 69 c.

16.06pext, 1O. C. Ilnockas rpaduka «Kommaca» / HO. C. OOpextr. —
Kamuaunarpan: ®I'6OY BIIO «KI'TVY», 2023. - 61 c.

17.06pexT, 0. C. Unxenepnas rpaduka. BeimonHeHne yepTexa 1eTaau B Cpejie
aBTOMATHU3MPOBAHHOIO  MPOEKTUPOBAHMA:  y4e0.-MeToA. MocoOHe o
nabopaTopHOMY TMPaKTHKyMy KommbioTepHOU rpaduku / FO. C. Obpexrt. —
Kanmununrpaa: ®I'6OY BIIO «KI'TY», 2015. - 71 c.

18.1TomnoBa, I'. H. MammnoctpoutensHoe yepueHue: cupaBounuk / I'. H. [Tonosa,

C. 10. AnexkceeB. — Jlenunrpaa: Mammnoctpoenue, 1986. — 447 c.

56



19.Pynauenxo, C. B. KpuBble TUHUU U MOBEPXHOCTU. PellieHne TUIOBBIX 3a/au:
yuae0.-meToz. mocodue / C. B. Pynauenko, T. B. Pynauenko. — Kanuaunrpan:
N3n-Bo PI'BOY BO «KI'TY», 2010. — 54c.

20. Pynauenko, C. B. Pemenne 3amau mo HadepTaTesNbHON reomMeTpuu: yueo.-
METO/JI. TocoOue sl MPAKTUYECKUX 3aHITHH U CAMOCTOSTEIHHOM pabOThI st
cryaentoB 1-ro kypca / C. B. Pynauenko, T. B. Pynauenko. — Kanuaunrpan:
Uz nareasctBo ®I'BOY BIIO «KI'TY», 2011. — 100 c.

21.Pynauenxo, C. B. COopHuk 3amay sl [PaKTUYECKUX 3aHATUA WU
CaMOCTOSITENIbHOM pabOThl MO HAa4YepTATENbHON TeOMETPUH U WHKEHEPHOU
rpaguke ¢ MOAYJIbHBIMH KJIacCHU(PUKATOPAMHU TEOPETUUYECKON HH(POpPMAILINN:
yue0.-MeTo/l. TocoOMe JJIsi CTYACHTOB BBICIIMX YYEOHBIX 3aBeleHH /
C. B. Pynauenko, T. B. Pynauenko. — Kanununrpan: M3gatenscteo ®I'BOY
BITIO «KI'TVY», 2012. — 48 c.

22.Pynauenko, C. B. CmocoObl mpeoOpa3oBanusi mpoekiuii. PemeHne TUMTOBBIX
3ajad: yueO.-meroanyeckoe. Ilocoome / C. B. Pynadenko, T. B. Pynadenko. —
Kamununrpan: U3parensctBo ®I'BOY BO «KI'TY», 2013. - 25 c.

23.Pynauenko, C. B. UmkenepHas rpaduka. MammmHOCTPOUTENFHOE YEPUCHHUE C
MOAYJBHBIMH KJIACCU(PUKATOPAMH TEOPETUYECKON HHPOpMaLUU: yued.-METO/I.
nocodbue / C. B. Pynauenxo, T. B. Pynauenko. — Kanununrpan: M3znarenbcTBo
OI'BOY BIIO «KI'TVY», 2014. — 25 c.

24 Pynauenko, C. B. MWmwxkenepnas rpaduka. Ilepeceyenue mnpsiMol c
IIoCcKoCcThlo.  [lepeceuenue  miockocteit:  ydeb.-meron.  mocobue /[
C. B. Pynauenko, T. B. Pynauenko. — Kanmununarpan: M3narenscteo ®I'BOY
BO «KI'TV», 2016. — 29 c.

25.Pynauenxo, C. B. Mmuororpanusie moBepxHoctu / C. B. Pynauenko,
T. B. Pynauenko. — Kamuaunarpag: ®T'BOY BIIO «KI'TY», 2017. — 28 c.

26.Pynauenko, C. B. Mmxenepnas rpaduka. PazBepTku moBepxHocTei: yueO.-
meton. mocoboue / C. B. Pynauenko, T. B. Pymauenko. — Kammuunrpan:
HUzpatennctBo ®I'BOY BO «KI'TY», 2017. —27 c.

27.Pynauenko, C. B. Unmxenepnas rpaduka. Pemenue TUMOBBIX 3a/1ad MO TEME
«[lepneHUKYIIPHOCTh TPSIMBIX W IUIOCKOCTEH»: yued.-MeTon. mocooue /
C. B. Pynauenko, T. B. Pynauenko. — Kanmnaunrpan: M3narenscteo ®1'HOY
BO «KI'TY», 2018. — 32 c.

28.Pynauenko, C. B. Umwxkenepnas rpaduxa. [ToBepxHoctu BparmieHus: y4eo.-
metoa. mocobue / C. B. Pymauenko, T. B. Pynmadenko. — Kamuuuurpan:
HsnarensctBo PI'BOY BO «KI'TY», 2019. — 27 c.

29.Pynauenko, C. B. Umxkenepnas rpaduka. OdopmieHue uepTexeit: ydeo.-
metoza. mocobue / C. B. Pymauenko, T. B. Pymauenko. — Kamuaunrpan:
HUznarensctBo PI'BOY BO «KI'TVY», 2020. — 32 c.

30.Pynauenko, C. B. HWmxenepHas rpaduka. MHoOrorpaHHble MOBEPXHOCTH.
[Toctpoenne ceuenwmii: yueb.-meron. mocoome / C. B. Pynadenko,
T. B. Pynmauenko. — Kamumnaunrpan: MsmarensctBo @I'BOY BO «KI'TVY»,
2021. - 26 c.

57



31.®enopenko, B. A. CropaBoyHUK N0 MAaIIMHOCTPOUTEILHOMY YEpUYEHUIO /
B. A. ®enopenxo, A. W. lomun. — Jlenunrpaa: Mammnoctpoenue,1983. —
416 c.

32.®ponoB, C. A. HaueprarenpHas reometpus / C. A. ®pomoB. — Mockga:
Mammnoctpoenue, 1983. — 240 c.

33.UekmapeB, A. A. CopaBOYHHK IO MAIIMHOCTPOUTEIILHOMY YEpUYEHUIO /
A. A. UYexkmapeB, B. K. OcwunoB. — 5-e wusn., crep. — Mocksa:
Mammunoctpoenue, 2004. — 493 c.

34.Yexmape, A. A. HauepratenbHas reomeTpus. WMHxeHepHas U MallMHHas
rpaduxka. [Iporpamma, KOHTPOJbHBIE 3aJJaHUS U METOJUYECKUE yKa3aHUs IS
CTYJICHTOB-3a0YHUKOB HAMpPaBJICHUIN MOATOTOBKH (CIENUATBHOCTEHN) B 00JIaCTH
TEXHUKH, TEXHOJIOTHUH, TICarOTUKH, CEJIbCKOrO M pPbhIOHOrO Xo3stiicTBa /
A. A. UYekmapeB, A. B. Bepxosckuii, A. A. Ily3ukoB; mox pen. mpod.
A. A. YexmapeBa. — U3n. 3-e, nepepad. u gomn. — Mocksa: Beicias mikoia,
2006. — 154 c.



JIoKaIbHBIN AJIEKTPOHHBIA METOIMYECKUI MaTePHUAl

Ceemiiana BiagnmuposHa PynadeHnko
Tarpsana BragumupoBHa PynadeHnko

NHXXEHEPHAA 1 KOMIIBIOTEPHAS 'PAD®UKA

Penaxrop E. buiko

Vu.-u3n. 1. 4,8. Ileu. n. 3,7

denepanbHOE TOCY1apCTBEHHOE
OroKeTHOE 00pa3oBaTeIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHuUs
«KanuHuHrpaackuii rocy 1apcTBEHHbBIN TEXHUYECKUI YHUBEPCUTET,
236022, Kanununrpana, CoBeTCKUi IpOCHeKT, 1



