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BBEJIEHHUE

«mxenepHas rpadukay mpeacTaBiIsieT coO0r ydueOHYI0 AUCHMILIUHY, BXOJS-
IIyI0 B LIUKJI OOIIEHAYYHBIX U OOHIETPOPECCHOHATBHBIX TUCIUIUIMH MOATOTOBKHU
CHELHMAINCTOB C BBICIIMM 00pa30BaHUEM IO OOJIBIIMHCTBY HalpaBieHUI o0pa3oBa-
Hus npoduis «TexHWKa M TEXHOJOTHW», N0 HaNpaBlIeHUIO 00pa3oBaHusl « DKOHO-
MHUKa M OpraHu3alus NpOM3BOJACTBa», M0 rpynnam crneuuaibHoctell «IIpenonasa-
Hue TexHosnorun» u «lIpodeccuonanpbHoe 00pa3oBaHuE», U SABISIETCS OOBEAUHSIIO-
el JUCHUIUIMHON MpenyCcMaTpUBAIOIIEN COTIACHO 00pa30BaTEIbHBIM CTaHIApTAM
yriIyOJIeHHOE M3y4YeHHE Ccleayroumx pasaenoB: «HauepratenbHas reoMeTpusi»,
«[IpoekonHoe YepyeHue», «MallMHOCTPOUTENBHOE 4YepueHuey, «lHxeHepHas
KOMIIBIOTEpHAsl rpaduka v MojaenupoBaHue». OHa HECET OCHOBHYIO HArpy3Ky B
rpaduyeckoil MOATOTOBKE MHXKEHEPA, SIBISISICh OJIHUM M3 Ba)KHBIX KOMIIOHEHTOB H
ero oOLIETEXHUYECKOUN MOArOTOBKH.

Hauepmamenvuas ceomempusi Kak OCHOBOIIOJATAIOIIMI pa3ien yueOHOU Jauc-
muruinHbl «mxenepHas rpaduka» u3ydaercss BHaudaie. [IpeameTom HauepTatemns-
HOM TreoMeTpHH SIBJISETCS HaydHas pa3padoTka U OOOCHOBAHHE, TEOPETHYECKOE U
PaKTUYECKOE U3YyUEHHE CHOCOOO0B IpauecKoro MOCTPOECHUsS U300paKEHUI Tpo-
CTPAHCTBEHHBIX ()OPM Ha IUIOCKOCTU M rpaUyECKHX CIOCOOOB pElIeHUs pa3iihy-
HBIX TO3UIIMOHHBIX 1 METPUUECKUX 3aJ1au.

CriocoObl MOCTPOEHUS H300paKEHUI NPEAMETOB METOJOM IPOELUUPOBAHUS
(oOpa3zoBanue ueprexka mo Metony . MoHxka), n3yyaeMble B HAYEPTATEILHON Ieo-
METPUH, MO3BOJIAIOT MO YEPTEXKY CO37aBaTh IPOCTPAHCTBEHHBIE 00pa3bl MPEIMETOB,
OTpEEIIATh X B3aUMHOE PACIIOJIOKEHNE U pa3Mepbl, UCCIIE0BATh U MOJECIUPOBAThH
pasnuyuHble TeXHUYeCKHue GopMbl U KOHCTpYKIMH. HauepTarenbHas reomeTpust pas-
BHUBAET MPOCTPAHCTBEHHOE MBIIIICHUE T€OMETPUUYECKUMHU 00pazamMu, HEOOX0IMMOe
U1 IPOeCCUOHATBHON IEATENHPHOCTH WHKEHEpa MPH PEIICHUH Pa3InYHBIX TEXHH-
YECKUX 3a]1a4, BHIMOJHEHUHU U YTeHUH yepTexeil. Ocoboe 3HaueHne HauepTaTeabHas
reoMeTpus IPUOOPETAET MPH MEePEXo/ie Ha KOMIBIOTEPHOE MOACIUPOBAHUE U aBTO-
MaTU3UPOBAHHOE BBIOIHEHHE YEpPTEKEH, MOCKOJIbKY MPOrpaMMHOE oOecrieyeHue
OCHOBAHO Ha TEOPETUUECKUX MOJIOKEHUSX, MOHATHUSIX U COCO0aX peuieHus: pa3iuy-
HBIX 3a71a4, U3y4aeMbIX UCKIIOYUTEIHFHO B HAUEPTATEIHHON T€OMETPHUU.

VY4eOHbIe 3a/1a4l HAYEPTATEIHHON T€OMETPUH 3aKIIOYAIOTCS B CIIETYIOIIEM:

* YCBOUThH MpaBHJIa MOCTPOCHUSI M300pakeHUN MPOCTPAHCTBEHHBIX (POpPM Ha
YEPTEKE;

* YCBOUTH Ipaduueckue CrnocoObl peleHUs] Pa3iMYHBIX MPAKTUYECKUX I0-
3UIIMOHHBIX U METPUUECKHX 3aJ1aY;

* Pa3BUTh HABBIKM CO3J@HUS MPOCTPAHCTBEHHBIX OOpPa30B MPEIMETOB Ha OC-
HOBE JIOTUYECKOTO aHAaJIM3a MX H300paKeHWM, T. €. pa3BUTh IPOCTPAHCTBEHHOE
MBIIIUICHNE;

* HAYYUTHCS TPHUMEHITh METOABl W TOHITHS HauepTaTeIbHOW TE€OMETPUU
B PEUICHUM PA3IUYHBIX 3a/ad TC€OMETPUUECKOTO KOHCTPYHMPOBAHHUS B TPAKTHKE
ABTOMATU3MPOBAHHOIO BBIMIOJHEHUSI YEPTEXKEH M KOMIIBIOTEPHOTO TPEXMEPHOTrO
MOJIETTUPOBAHUSI.



[Tocnenyromue pasnpenst «lIpoekimonnoe uepuenue», « MammHOCTPOUTENBHOE
yepueHuey, «MHxeHnepHas KOMIbIOTepHas rpaduka U MOJCIUPOBAHUE)» U3YUAIOTCS
NOCJIEN0BATENBHO, KAaK MPABUJIO, MO3KE, HO MOTYT HM3y4aTbCid U MAPAILIEIBHO C
HA4YEPTATEIBbHOU T€OMETPUEN.

IIpoexyuonnoe yepuenue SBISIETCS JIOTUYECKUM IPOJIOHKEHUEM Kypca Hayep-
TaTeJIbHOW F€OMETPHUH, T. K. B HEM JAIOTCA KOHKPETHBIE PAKTUYECKUE HABBIKU T10-
CTpPOEHHUS MPOCKIMOHHBIX H300paxkeHud B Maciitadbe. OHO OPHUEHTHPOBAHO Mpe-
MMYIIECTBEHHO Ha W3Y4YEHHE OCHOBHBIX TpeOOBaHUN JEUCTBYIOIIUX Trocyaap-
CTBEHHBIX CTaHAapTOB EnuHol cuctemsbl KOHCTpyKTOpckoi qokymeHnTanuu (ECKJT)
M0 BBITIOJTHCHUIO ¥ O(GOPMIICHUIO YEPTEKEH, BBHITIOJHEHUIO Pa3pe30B M CCUCHUH,
HAHECEHUIO Pa3MEpOB, BHITTOJTHCHHIO aKCOHOMETPUYECKUX IMPOCKINi, OTpadaThiBa-
€TCSI TEXHUKA YEPUYCHHUS.

VYuebHble 3a/1auu MPOSKIIMOHHOTO YePUCHUS 3aKJII0YAIOTCS B CIASAYIOMIEM:

* U3Yy4YUTh OCHOBHBIC CBEJICHUS U3 OOIIUX MPABUJI BHIMOJHEHUSA U 0DOPMIICHUS
yeprexel, npeaycMmorpeHHbix crangapramu ECKJL (dbopmatel, Macuitadbl, TUHUH,
mpUQTHl YEPTEIKHBIE, U300PAKEHUS . BUIbI, pa3pe3bl, CEUCHHSs, HAHECEHUE Pa3MepPOB
W 7Ip.);

* Pa3BUTh HABBIKM I'€OMETPUUYECKOr0 YEPUECHUsI — BBINOJHEHUSA CONPSIKEHUN
Pa3IUYHBIX T€OMETPUUYECKUX DJIEMEHTOB, HAUOOJIEE YaCTO BCTPEUAIOIINXCA B O4ep-
TaHUSX U300paKEHUI JeTaieil Ha MATMHOCTPOUTENILHBIX YepTekKaX, BHIMIOJTHEHUE U
0003HaY€HNE YKIOHOB, KOHYCHOCTH H JIp. B COOTBETCTBUU cO cTanaapramu ECK/I;

* 00y4YuTh TEXHUKE BBIMOJHEHUS MPOCKIMOHHBIX HM300pa)KEHU reoMeTpuye-
CKMX TeJI Ha OCHOBE Ha4epTaTeJIbHOM reoMeTpur | TpeOOBaHUN CTaHIApPTOB
ECK/I — BunoB, pa3pe3oB, CEYEHNH, C Y4ETOM NPUMEHSIEMBIX Ha YEPTEKAX YCIOB-
HOCTEHU U yIPOILECHUM;

* W3Y4YMTH MPABUJIA U PA3BUTh HABBIKH BBHITTOJTHEHHUSI aKCOHOMETPUUECKHUX MPO-
EKIIMI B COOTBETCTBUU ¢ TpeboBaHusmu ctangapToB ECKJI.

[IpoeknmoHHOE yepueHue npeasapseT pasaen «MamHOCTPOUTENBHOE YEPUECHUE.

Mawunocmpoumenvroe uepuenue — 3TO pa3zAesl MHKEHEPHON TpaduKku, B KO-
TOPOM HU3YYarOTCs OCHOBHBIC IpaBUJjIa BBHIMOJIHEHHUS W O(OPMIICHUS KOHCTPYKTOD-
CKOM JIOKyMEHTAaIuu B cooTBeTCTBUM co cTtaHaaptamu ECKJI. JleTanbHOe M3ydeHHUE
1 3akperuieHne 3HaHui cranaaptoB ECKJl ocyiecTBisieTcss B MPOIECCE BBIMOJHE-
HUS WHIUBAYATBHBIX Tpaduueckux paboT, MpeIyCMOTPEHHBIX TPOTrPaMMOii.

OcHOBHas Henb U3ydeHus pasnena « MalnHOCTPOUTEIBHOE YEPUYEHHE» — 3TO
MpUOOpETeHNE 3HAHUN U HABBIKOB BBITIOJIHEHUS W YTEHUSI KOHCTPYKTOPCKOU JIOKY-
MEHTaIINH, @ TAKYKE€ HABBIKOB U3JI0KEHUS] TEXHUUYECKUX UAECH C TOMOIIBIO YEPTEKEN,
MIOHUMAHUS M0 YepTekKy OOBEKTOB MAIIMHOCTPOSHUS U MPUHLIMINA ACHCTBUS HU300-
pakaeMOro TEXHUYECKOTO U3JIEIIHS.

VY4eOHble 3a/1a4u MAIIMHOCTPOUTEILHOTO YePUEHHS 3aKITF0YAIOTCS B CIICTYIOIEM:

* JajblI€ Pa3BUTh TEXHUKY BBIIIOJIHEHUS YepTexen, u3yuutsb cranaaptel ECKJ]
10 BBITIOJIHEHUIO U O(POPMIICHHUIO YEPTEXKEN pealbHbIX MAIIMHOCTPOUTEIBHBIX JIeTa-
JIEW U U3JIEJINN PA3JIMYHOTO Ha3HAYCHUS C YUYETOM TEXHOJIOTUNA UX MOJIYYEHHUS;

* YCBOUTH MpaBwia nojb3oBaHus cranaapramu ECKJl u crnpaBouHbiMU Mate-
pHAIAMU TIPU BBITIOJIHEHUH YEPTEKEN;



* YCBOWTH IpPaBHJIa HAHECEHUS Pa3MEPOB B COOTBETCTBUM CO CTaHAAPTaMU
ECKJI 1 ¢ yueToM OCHOBHBIX MOJIOKEHUM KOHCTPYUPOBAHUS U TEXHOJOTUU JieTajei
MallIH;

* YCBOWTH MPaBUIIa U MPUOOPECTH HABBIKU BBHIMOJHEHUS YepTexKeH COOPOUHBIX
eauHuI] B cooTBeTcTBUM co cTtanaapramMu ECKJI (cOopouyHoro ueprexa);

* YCBOWTH IpaBuia pa3paboTKu paboueld KOHCTPYKTOPCKOM AOKYMEHTAIMH TI0
yepTekaM OOIIUX BUAOB U3JIEIHIA;

* M3YYWTh [IPABUJIA BBINOJIHEHHS YEPTEKEN U CXEM T10 N3y4aeMOM CIIEIIMATbHOCTH.

['myOuHa mM3ydeHus OTAENBHBIX TEM HAuYepTaTENbHOW reOMETPUH, MPOCKIIUOH-
HOT'O U MallMHOCTPOMUTEIBHOIO YEPUEHUSI MOXKET OBITh PA3JIMYHON, YTO YCTAHABIIN-
BaeTCsl y4eOHBIMU MpPOTpaMMaMH B 3aBUCHMOCTH OT HampaBJiCHHs W HPOQUIs cre-
MAJIbHOCTH, KOJIMYECTBA YacCOB, BBIIECISIEMBbIX HA M3YYEHUE TMCLUILIUHBI, €€ pac-
MOJIOKEHUS B yUeOHOM IUIAHE.

TpaauimoHHOE U3y4YECHHUE Pa3CIOB MHXXEHEPHOU rpadMKu U pas3jesia KOMIIb-
IOTEpHON TpadUKW M MOJETUPOBAHUS JOJKHO OBITH COIVIACOBAHO C H3yYCHUEM
MPEIIIECTBYIONIEr0 UM, WM M3y4aeMOro MapajijieJbHO pasjiesia HayepTaTelbHOU
reomeTpud. Ha mpoTsSKEHUM BCEro MEepHoJia M3y4YeHUs AUCHHUIUIMHBI JTOJKHA T0-
CTOSIHHO IMOJYEpPKHUBATHCS B3aUMOCBSI3b 000MX Pa3[eioB UEPUECHHS] U KOMIIBIOTEP-
HOW TpauKku C HadyepTaTeIbHOW TeOMETPHUEH, a M3YUCHHE TE€X WU HUHBIX TEeM
JOJDKHO BECTHUCH II0CJIE OKOHYATEJIIBHOIO W3YYEHHsI COOTBETCTBYIOILIEH TEMBI
Ha4epTaTEeIbHON T€OMETPHUH.

NuxenepHas rpaguka — 3T0 nepBas CTyleHb OOy4YEeHHs CTYJEHTOB OCHOBHBIM
IpaBujIaM BBITIOJIHEHUS, O(POPMIIEHUS U YTEHUSI KOHCTPYKTOPCKOM JOKYMEHTALIMK U
pelIeHusl Ha YepTekax reOMETPUUYECKUX M MHKEHEPHO-TEXHUYECKUX 3a/]ad, MOJy-
YEHUS JIJIsE TOTO HEOOXOMMBIX 3HAHUI, YMEHUN U HABBIKOB, UTO SIBJISICTCS KOHEY-
HOM IIETBI0 €€ M3yUeHUs! Kak 00BeAMHUTEIFHON AUCIUTUIMHBI B COOTBETCTBHH C 00-
pazoBaTeabHbIMU cTaHAapTamu. [TogHoe oBlazgeHUE YEepTEHKOM KaK CPEICTBOM BbI-
pa’K€HUSI TEXHUYECKOW MBICIM W MPOU3BOJCTBEHHBIMU JOKYMEHTAMHU Pa3IU4YHOTO
HA3HAYEHHUs JIOCTUTAeTCsl B PE3ylbTaTe YCBOECHMS BCErO0 KOMIUIEKCA TEXHUYECKHUX
JUCHMIUIMH COOTBETCTBYIOIIECTO MPOQUIIS, MOAKPEIJIEHHOTO NMPAaKTUKONH KypCOBOTO
Y JUIIJIOMHOTO HPOEKTUPOBAHUS IO CIIEUATIbHOCTH.

Yacms 1 nocobus «HauepraTenbHasi TeOMETPHUsi — OCHOBA YEePTEKay MPEICTAB-
JsieT co00# COOPHUK 3a/1a4, yIPaKHEHU U rpaduIecKux padoT Mo HaYepTaTEIbHON
r€OMETPUHN U MpeJHa3HaYeHa JIJIsl MPAKTUYECKOro 3aKperyieHUsl 3HaHUM, YMEHU 1
HABBIKOB MO OCHOBHBIM T€MaM 3TOW TUCHUIUIMHBL. [Topsiok cienoBaHust TeM sIBIs-
eTcsl OOLENPUHATHIM JUIsi OONBIIMHCTBA 0a30BBIX YYEOHUKOB MO HadyepTaTEIbHOU
Tr€OMETPUU M COOTBETCTBYET TAKOBOMY B yueOHOM mocooun «HadeprarenbHas reo-
MeTpusi» Tex ke aBTopoB (bensikoBa E.M. Haueprarensnas reomerpus / E.W. bens-
KoBa, [1.B. 3enénsriii; noxa pexn. I1.B. 3enénoro. Munck : HoBoe 3nanue, 2010).

Pucynku k 3amauaM 1o HauepTaTeIbHON T€OMETPUH BBIMOJHEHBI HA MAacCIITa0-
HOM CeTKe, pa3Mep OJIHOM KIIETKH KOTopou paBeH 5 Mm. [Ipu odopmiiennn pemnieHmit
3a/1a4, YOpakKHEHHH U rpaduyeckux padoT HEeoOXOoaMMO coOmoAaTh TPEOOBaHUS
JNEeUCTBYIOIMX rocyaapctBeHHbix cranaaptoB ECKJI (nmpui. 4). 3agaun BBINOTHS-
I0TCS Ha OTACNBHBIX JIUCTaX OeNo WM MUWUTUMETPOBOM Oymaru jaubo B paboueit



TeTpaau, rpaduyeckue paboThl — Ha CTAHIAPTHBIX JIUCTAX YEPTEKHON Oymaru dop-
maTta A3, ynpaxHeHus — Ha Jiuctax ¢opmara A4. Jlomyckaercs pa3meniaTh Ha OJi-
HOM jucTe hopmaTta A3 1o aBe 3a1aun (yIpaKHEHUs ).

B npuin. 1 npuBeneH nepeueHb METPUUYECKHUX 3aJady HAayepTaTeIbHON reoMeT-
puH, a B MPUIIOKEHUH 2 TEpEeYeHb TE€M, BBIHOCUMBIX Ha JK3aMeH JJi1 OLIEHKH 3Ha-
HUW, YMEHUH W HaBBIKOB IO pe3yJbTaTaM H3y4YeHHUsS MEePBOW YaCTU MOCOOHUS.
B npui. 3 (puc. I13.1) npuseaen ob6pazer] opopMiieHUs] 3K3aMEHAIIMOHHONW Pa0OThI.
OnHa BBITIOJHSCTCS] HA CTAaHAAPTHOM JIUCTE OeJIoN depTexkHoi Oymaru (opmara A3
(cm. mpui. 5, puc. I15.2) ¢ BeIYepUYCHHOM paMKOW YepTexa W TAOJHIICH oA OCHOB-
HYI0 Haamuch (puc. I15.3).

OTBeThI Ha BCE BOMPOCHI OMIeTa JOJKHBI IOMECTUTHCA HA OJUH JUCT (MPU He-
XBaTKE MECTa YacTh OTBETOB MOKHO MIEPEHECTH Ha OOPATHYIO CTOPOHY JIHCTA).

Yacms 2 mocobust «BplloIHEHNE YepTekKel B COOTBETCTBUM CO CTAHIApTaMU
ECKJl» mpencraBisier co00il cOOpHHUK BOIPOCOB, 3aJlaHUl U rpaduueckux pador,
MpeAHA3HAYEHHBIX IS MPAKTUYECKOTO 3aKPETJICHUSI 3HAHUM, YMEHUN W HABBIKOB T10
OCHOBHBIM TE€MaM IMPOCKIIMOHHOTO W OTYACTH MAIIMHOCTPOUTEIIBHOTO YepUYCHUS
(Tembl «Pe3p0bI U pe3pOOBBIE COCTMHEHUS», «3yOuaThie 3anerieHus», « COoOpouHbIi
yepTexk»). [Topsamaok ciaenoBaHus TeM SBISCTCS OOINECHPUHATHIM I OOJIBIIIMHCTBA
0a30BbIX Y4EOHUKOB IO MPOEKIIMOHHOMY ¥ MAallIMHOCTPOUTEIHLHOMY YE€PUEHHUIO.

[Ipu odopmnenun rpaduueckux padoT HEOOXOAUMO COOJIIONATH TPEOOBAHUS
nercTByromux rocyaapctBeHubix cranaaproB ECKJI (npui. 4). I'paduyeckue pado-
ThI BBITIOJIHSIIOTCSI HA CTAHAAPTHBIX JINCTaX 4epTexkHON Oymaru ¢opmara A3 mo Ba-
pUaHTaM COrjacHoO oOpasiam.

O6pazen; odopmiieHUsT 3a4€THON PaOOThI, BHITIOTHSAEMON /JIsI OIIEHKU 3HAHUU,
YMEHHI W HaBBIKOB IO pe3yJibTaraM M3YHYEeHHs CTYACHTOM BTOPOM YacTH MOCoOus,
npuBeaeH B npui. 3 (puc. 113.2). OHa BbINOJHSAECTCA Ha CTaHJAPTHOM JIMCTE Oesoin
yepTexkHoit Oymaru ¢opmara A3 (em. mpui. 5, puc. I15.5) ¢ BeruepueHHON pamKoi
yepTeka u Tabmuiel moj OCHOBHYIO Haiamuch (puc. [15.4). OTBeThl Ha BCe BOMPOCHI
OwiieTa MOJDKHBI TIOMECTUTBCS HAa OJUH JIUCT (IIPU HEXBAaTKE MECTa 4acTh OTBETOB
MOYKHO TIEPEHECTH Ha OOPATHYIO CTOPOHY JIUCTA).

JIJist mony4eHust TOMyCcKa K dK3aMEHY WM 3a4eTy BBINOJTHEHHBIC W 3alTUIICH-
Hble Tpaduueckue paboThl MO 00EUM HM3yYaeMbIM YacTsM Kypca WHKEHEPHOU rpa-
¢ukH, 00bEM KOTOPBIX OMPELISICTCS BBIIEIIEMbIMU YI€OHBIMU YacaMHi B COOTBET-
CTBUU C y4e€OHBIMU IIaHaMU33 CHEUATbHOCTH, a TAKKe YUYEOHBIMU ITPOrpaMMamMu,
CKPEIUISIIOTCS B aJIbOOM C TUTYJIBHBIM JIUCTOM (cM. mpuil. 5, puc. 115.1) u npeabss-
JISFOTCS HA MOIUCH IPEToaBaTelIo.

B mpuin. 6 npuBeneHO onMMcaHue YepPTeKHBIX MaTEPHUAIOB, MPUHAMIC)KHOCTEHN
WHCTPYMEHTOB, HEOOXOAUMBIX TP 0(hOPMIIEHUU IPaPUUECKUX padoT.

B mpun. 7 mpuBeneHa cmnpaBodHas uH(OpMamms s BBIIOJHEHUs Tpaduye-
CKOM paboTHI MO PE3bOOBHIM COCAMHEHUSM, & B MPWIOKEHUU § — IO MIMOHOYHBIM
COCIMHEHUSIM JIJIs1 BHITIOJIHEHUS TpadUIecKoil paboThl 10 3y0UaThIM TMepeadam.

B mpun. 10 mpuBeneH mepedeHb ACHCTBYIONUX TEXHUYECKHX HOPMATHUBHBIX
mpaBoBbiX akToB (THITA), n3ydaembIx B mpoiiecce BHIMOTHEHHS rpauueckux pador.

ABTOpBI BBIpAXXAIOT 0JarofapHOCTh 32 OKAa3aHHYIO MOMOIIb MPU OPOPMIICHUU



CpeICTBaMU KOMIBIOTEPHOHN Ipaduku rpaduuecKoi YaCcTH YCIOBUN pa3pabOoTaHHBIX
3a/1a4, ynpaXHeHUH, HHIUBUYyAIbHBIX Ipa@uuecKkux padoT U 00pa3IoB UX BHIMOJI-
Henus urwxenepy O.I1. Kypunénok, corpynnuky kadeapsl «HxenepHas rpaduka
MatuHoctpouTenbHoro npoduis»y BHTY B.H. CrenanenkoBy, acnupanTke Kaden-
pbl «Tpakrope» BHTY O.K. IllepbakoBoii, a Takke CTyJeHTaM aBTOTPAKTOPHOIO
dakynsreta BHTY B.C. JIsicoropoBy, A.A. MemepsikoBy, H.A. Tlerponaii, J1.0.
[IImakoBcKOMY (JIM3aifH OOJIOKKH).



YACTbH 1
HAYEPTATEJIBHAA 'EOMETPUSA — OCHOBA YEPTEZKA

TEMA A
OB30P CTAHJAPTOB ECK/I

Kparkoe copep:xanue:

e yyeT TpeOOBaHMI CTaHIAPTOB NP OHOPMIICHUH CTYIACHTaMH rpapuueckux paboT
Y yIpaXHEHUH 110 HaYepPTaTEIbHON FEOMETPUH;

e (opmathl TUCTOB YepTeker (M UX 0003HAUYEHHUS) C pa3MepaMHu CTOPOH 210%x297
(A4), 297x420 (A3) u apyrue B cootBerctBUuu ¢ ['OCT 2.301-68 «Dopmartbi»
(mpu. 4, Tabun. [14.1);,

e MacimITadbl M300paKeHUM W UX 0003HAYEHHE Ha 4YepTekax B COOTBETCTBUH C
I'OCT 2.302-68 «Macmra0bi»; 0003HAaYCHUE HATypajJbHOW BEIMYHMHBI M300pa-
xenus (npui. 4, Tadn. [14.2);

® HauepTaHWs U OCHOBHBIC HAa3HAYCHUS JIMHUN HA YepTexXax B COOTBETCTBUH C
I'OCT 2.303-68 «JIuaun» (npui. 4, tad:. [14.3);

o mpudThl, HaHOCUMbIE Ha YepTexku B cooTBeTcTBUAU ¢ ['OCT 2.304-81 «1Ipud eI
yepTeRHbIe» (M. mpwi. 4, puc. [14.1-114.3).

YnpaxHeHue A
IIpudrel YepTe:KHbIC

3ananmue:

1. BeinonaHuTe HayepTaHus MPUBEICHHBIX MPOMUCHBIX M CTPOYHBIX OYKB, a
Takke HUuQp U CIOB, CTPEMSICh B TOUHOCTU MOBTOPUTH MPEACTABIECHHbIE Ha 00pa3le.
Pasmep mpudra — 10, Tun mpudra — B (mmpoxuit).

2. 3amoMHUTE HadepTaHWe KaKIAOW OYKBBI W IUQPHI, UX BBICOTY U IIHUPHUHY,
TOJIILIMHY JTUHUM, pacCTOSHUE MeXy OykBamu U cioBamu B cooTBeTcTBUU ¢ ['OCT
2.304-81 «lIpud 11 gepTeKHBIEY.

VYopakHeHne A BBIIOJHUTE Ha KCEPOKONMUHU 3aroToBku (popmara A4 ¢ mpa-
BWIBbHO HaueptaHHbiMU corjacHo 'OCT 2.304-81 OykBamu, uudpamMu u cioBaMu
(cMm. oOpazer Ha puc. 1.A.1).



BHTY

YnpaxHeHue NO

Paspad.

BapN

[poBepun

p.

10

Puc. 1.A.1. O6pa3zer 3aanus K ynpaxHEHHIO A




TEMA 1.1
METO/ IPOEKIIN

KpaTtkoe conep:xanue:

A

e A

10.

11.

12.

13.

TOYKA; MTPOCKITUU TOYKHA B CHCTEME JIBYX M TPEX TUIOCKOCTEH TTPOCKITHH;
o0Opa3oBaHKe MPOEKIIMIA: LIEHTPATIbHOE U AapaJUIeTbHOE MPOCLIUPOBAHNUE;
CBOWCTBA MapaJJICIbHOTO MPOCIIHPOBAHUS;

NPSIMOYTOJIEHOE (OPTOTOHAIBHOE) MTPOCIIUPOBAHNE;

oOpa3oBaHue yepTexa o merony MoHnxa;

OpPTOTOHAIBHBIC TTPOCKITUN TOYKH B CHCTEME MPSMOYTOJIbHBIX KOOPIUHAT (CHCTE-
Ma KoopauHart Jlekapra).

BOHpOCLI H 3aJJaHudA

KTo siBnsiercst ocnosononoscnukom HauepTaTeIbHON TE€OMETPUHN KaK HAyKu?

B dem cymHoOCTh Memooa npoexkyuti 1 Kakue SJIEMEHTHI COCTABJISIOT ammapar

MIPOEUPOBAHUS?

CyHIHOCTb YyeHmpanibHo2o U NapaiieIbHO20 NPOeyuUpo8aHus?

UTo Takoe npamoyeovHoe U KOCoy20ibHOe Npoeyuposarue?

OcCHOBHBIE cgoticmea NApaIEIIbHOTO MPOCHUPOBAHUSI.

Urto Takoe npoekyus mouku?

Kaxkue Touku Ha3bIBAIOT KOHKYPUDPYIOWUMU?

Kaxoit memoo npoeyuposanus nns uzo0paxeHus: MpeaMeToB MpeiokKui ppaH-

y3ckuit yuesiid I'. Monx?

Kak obpazyrorcs uemsepmu

U OKmMaumul MPOCTPAHCTBA?

Kak Ha3zpiBatoTCsi MIOCKO-

CTH TPOEKIHMI U Kak 000-

3HAYAIOTCS NPOeKYuu moy-

Ku Ha HUX?

Kakumu nunusamu cesazamoi

Ha YepTexe TMPOEKLHUN TO- <N/ A

yek? N

B kakoMm OKTaHTE€ M KaKUM N

obOpa3zom pacroJiaraeTcs

IIPEAMET B €8PONEUCKOl CU-

cmeme WM300pakKeHUW Ha

yeprexkax? H B'

B kakoM OKTaHTE M Kakum

o0Opazom pacrojaraercs

npeaMeT B aMepUKAHCKOU

cucmeme WM300paKEHUN Ha Puc. 1.1.1. JIoctpouth Ha KapTUHE TOPU3OHTAIIb-

yeprexax”? Hyto nipoeknuio Touku A(A’'— 2, A”) u hponTans-
Hyo npoekiio Touku B(B', B" — ?), nexareir B

TOPU30HTANIBHOM MIockocTy H

3agaum

A

o4

11



C's

A"

Fll

E" Y

B' E'

Puc. 1.1.2. OnpenenuTs N0 4epTEXKY, B KAKUX YETBEPTSIX
npoctpancTBa HaxoasaTcs Touku A, B, Cu D
Y KaK¥MM IJIOCKOCTSIM NIPOEKIUN TPHHAIe)KAT Touky E u F

+Z
A'l-? -w
V V Aln_r)
H Al £
I . //
+X ! W
11
AVA
AIO
-V
/ ty
%4

Puc. 1.1.3. JloctpouTth Ha KapTHHE (PPOHTATHHYIO U TIPO-
bunbHyr0 mpoekimu Touku A(A, A" - 2?7, A™ - ?)




Y4 V4
[E"Ir\
Dllr\
X 0 y A
P IS
X ) o Ay y
EI\J
D'J{
y G
Puc. 1.1.4. IlocTpouTs NpOEKLUUU TOUKU \
A(10, 25, 10) u Touku B(30, 10, 20) o y
3aJIaHHBIM KOOpJAUHATaM

Puc. 1.1.5. loctpouts npoekuuu Touek D, E
u F, pacniosioxxeHHbIX B 1-M OKTaHTe

V4
r\CI
AL
X(y 0 Y9 x y
0
\JCII
y(-Z
Puc. 1.1.6. JIocTpouTh MPOEKITUN TOUKH Al
C, pacronoXeHHOH B 7-M OKTaHTe T
y

Puc. 1.1.7. ITocTpouTh NPOEKIIHUU IPOCTPAH-

crBenHoit nomanoi muunu ABCDE no xo-

opauHaTtam Touek ee BepmuH: B(30,30,25),
C(20,5,25), D(5,15,10), E(5,25,10)

13



O
O—
~
)
O—

W

0

O)
J

D'
Puc. 1.1.8. JToctpouts npohuibHy0O
npoekuuto rouku D(D',D",D"' — ?)

OTHOCHTEINIbHO 3a1anHoi Touku C(C',D",D"")

0€3 KOOpAMHATHBIX OCEH

YnpaxHenue Ne 1
IIpoexuuu Touex

[To 3apannbiM B Tabu. 1.1.1 koopauHaTaMm TOYEK MOCTPOUTE UX (PPOHTANIBHBIE,
TOPU30HTaJbHbIE U MpoQuiIbHbIe Npoekunu. COeAMHUTE TOYKH B ajl()aBUTHOM MO-

pAIKe.

VYopaxnenue No | BBINMOTHUTE HA MUJUIMMETpOBOM Oymare dopmara A4 u
odopmure mo obpasity (puc. 1.1.9).

14



Hcxoanblie 1aHHbIe 1J1s ynpaskHeHus Ne 1

Tabauya 1.1.1

Ne Koop-
nap. HHHal,’ra A | B C | D E F| G| H K L M | N
X 80 80 80 70 60 45 45 35 25 10 10 20
1 y 25 25 10 10 20 20 35 45 35 35 35 15
z 10 20 35 50 50 50 35 35 25 25 10 0
X 75 75 60 50 50 40 25 15 5 5 15 25
2 y 15 25 25 35 50 40 50 50 25 25 25 5
z 35 35 45 45 35 20 20 10 10 25 25 35
X 80 80 70 70 60 50 40 30 20 20 10 10
3 y 30 45 45 25 15 15 15 5 20 20 20 5
Z 50 35 25 10 20 5 5 35 35 50 50 50
X 80 80 70 60 45 45 35 35 20 10 10 10
4 y 25 10 10 25 35 45 45 25 15 15 15 25
Z 40 40 50 50 35 20 20 20 30 30 10 10
X 75 75 75 65 55 45 35 25 15 15 15 0
5 y 45 45 35 25 25 10 10 10 20 20 40 30
z 50 35 25 25 40 25 25 5 5 15 15 5
X 80 80 80 70 55 55 45 30 30 20 10 10
6 y 30 20 10 10 20 35 35 45 45 35 20 20
z 50 50 30 15 15 25 25 10 40 40 25 35
X 80 80 80 80 65 55 55 45 30 30 20 5
7 y 10 10 20 35 20 20 5 5 5 25 40 20
z 15 25 35 35 55 45 45 45 10 10 25 25
X 75 65 65 65 55 45 35 25 15 15 5 5
8 y 10 20 25 35 35 50 50 30 30 30 40 55
z 50 40 25 25 10 10 20 35 35 50 50 40
X 80 80 80 80 70 55 40 40 30 15 5 5
9 y 10 20 20 30 30 50 35 25 25 40 40 40
z 30 30 50 50 50 40 40 15 5 20 20 5
X 80 80 80 65 65 50 50 40 25 10 10 0
10 y 10 10 20 30 40 40 25 25 45 30 15 15
z 20 30 40 50 50 40 30 20 20 5 15 15
X 70 80 70 60 55 45 45 35 25 25 10 10
11 y 10 10 25 25 40 40 40 40 30 20 20 35
Y 20 30 50 50 40 40 25 15 15 30 10 10
X 75 75 75 65 55 55 40 30 20 20 10 10
12 y 20 20 10 10 20 35 35 45 30 30 30 15
z 10 20 35 35 50 50 35 35 25 5 5 5
X 75 75 60 50 40 40 25 15 15 5 5 5
13 y 10 25 25 35 35 50 50 35 35 20 20 5
z 35 35 45 45 35 20 20 10 25 30 10 10
X 75 75 65 55 45 45 35 25 15 5 5 5
14 y 30 45 45 25 25 25 10 20 20 10 10 0
z 35 35 35 10 10 20 20 35 50 50 35 20
X 75 75 65 65 55 45 35 35 25 10 10 0
15 y 35 45 45 30 20 10 10 35 25 25 25 10
z 45 30 20 10 10 25 25 25 40 40 55 55

15




Oxonuanue maon. 1.1.1

No Koop-
sap. ;_-mﬁalia A B C D E F G H K L M N
X 75 | 75 | 75 | 65 | 55 | 45 | 3 | 25 | 25 | 15 | 15 | 15
16 y 45 | 35 | 35 | 25 | 15 | 15 | 30 | 30 | 45 | 45 | 35 | 10
z 25 | 25 | 45 | 45 | 30 | 30 | 10 | 20 | 20 | 20 5 5
X 70 | 80 | 80 | 70 | 50 | 40 | 30 [ 20 | 20 | 10 | 10 | 10
17 y 20 | 20 | 10 | 10 | 25 | 35 | 35 | 25 5 5 5 15
z 50 | 40 | 30 | 15 | 30 | 30 | 20 | 10 | 10 | 10 | 35 | 45
X 60 | 75 | 75 | 75 | 60 | 50 | 40 | 25 | 25 | 15 | 15 5
18 y 15 | 20 | 20 | 35 | 35 | 25 | 25 | 10 | 10 | 10 0 0
z 5 15 | 25 | 35 | 50 | 50 | 50 | 40 | 25 | 25 | 25 | 10
X 75 | 65 | 65 | 65 | 55 | 40 | 30 | 20 | 20 | 20 5 5
19 y 20 | 10 | 25 | 35 | 35 | 20 | 20 | 10 | 10 | 40 | 50 | 50
z 50 | 40 | 25 | 25 | 10 | 20 | 20 | 20 5 5 5 35
X 70 | 85 | 85 | 85 | 60 | 60 | 45 | 35 | 25 | 25 | 10 0
20 y 10 | 25 | 25 | 35 | 45 | 35 | 35 | 50 | 35 | 35 | 15 | 15
z 25 | 35 | 50 | 50 | 50 | 35 | 35 | 20 | 20 5 5 15
X 80 | 80 | 80 | 65 | 65 | 50 | 50 | 35 | 20 | 20 | 10 | 10
21 y 10 | 10 | 20 | 30 | 40 | 50 | 30 | 30 | 20 5 5 5
z 20 | 30 | 45 | 45 | 45 [ 30 | 20 | 20 | 10 | 10 | 10 | 30
X 65 | 75 | 75 | 65 | 50 | 35 | 35 | 25 | 15 | 15 5 5
22 y 5 15 | 30 | 40 | 40 | 50 | 30 | 30 | 45 | 20 | 20 | 20
z 20 | 30 | 45 | 45 | 30 | 20 | 20 | 20 | 10 | 10 | 10 | 25
X 75 | 75 | 75 | 65 | 55 | 40 | 40 | 30 | 20 5 5 15
23 y 25 | 25 | 10 | 10 | 20 | 35 | 50 | 50 | 35 | 35 | 35 | 15
z 10 | 20 | 35 | 50 | 50 | 385 | 35 | 35 | 25 | 25 5 5
X 75 | 75 | 60 | 50 | 40 | 40 | 25 | 15 5 5 5 20
24 y 15 | 25 | 25 | 35 | 35 | 50 | 50 | 35 | 25 | 15 | 15 5
z 35 | 35 | 45 3 | 3 | 20 | 20 | 10 | 10 | 10 | 30 | 30
X 75 | 75 | 65 | 65 | 55 | 45 | 45 | 35 | 25 | 25 | 10 | 10
25 y 40 | 50 | 50 | 30 | 30 | 10 | 10 | 10 | 20 | 35 | 35 | 35
z 45 | 3 | 25 | 10 | 10 | 20 | 35 | 35 | 50 | 50 | 50 | 40
X 75 |75 | 65 | 50 | 40 | 40 | 30 | 30 | 15 5 5 5
26 y 20 | 10 | 10 | 20 | 30 | 45 | 45 | 25 | 10 | 10 | 10 | 25
z 40 | 40 | 50 | 50 | 40 | 20 | 20 | 20 | 30 | 30 | 10 | 10
X 60 | 75 | 75 | 65 | 55 | 45 | 35 | 25 | 25 | 10 | 10 | 20
27 y 45 |45 | 35 | 35 | 25 | 25 | 15 | 25 | 35 | 35 | 20 10
z 45 | 35 | 25 | 25 | 15 | 15 | 15 | 35 | 35 | 35 | 50 | 50
X 70 | 80 | 80 | 70 | 50 | 40 | 30 | 30 | 20 | 20 | 20 5
28 y 20 | 20 | 10 | 10 | 20 | 35 | 50 | 50 | 50 | 25 | 15 | 10
z 50 | 40 | 30 | 15 | 25 | 25 | 40 | 15 | 15 5 5 5
X 75 | 75 | 75 | 60 | 50 | 40 | 25 | 25 | 15 | 15 5 5
29 y 10 | 10 | 20 | 20 | 35 | 50 | 50 | 30 | 20 | 40 | 40 | 35
z 15 | 25 | 35 | 50 | 50 | 35 | 35 | 35 | 20 | 20 5 5
X 75 | 65 | 65 | 65 | 55 | 45 | 45 | 35 | 25 | 25 | 15 5
30 y 10 | 10 | 25 | 35 | 50 | 50 | 50 | 30 | 20 | 20 | 20 | 35
z 50 | 40 | 25 | 25 | 10 | 10 | 25 | 40 | 40 | 50 | 50 | 50

16




AB|ICIDIE|IFIG|H K|L|M|N
80(80|75|70(55(40{40(30(30(15 |15 |10
5115(30(35|35(35(22|22{30|30 |25 |25
25125(35|35(35|20(20| 10|10 {25 |25 |25
Z MHENH
CDTE
A.,EB"(’/ IEGI LHEM}N "
X H'; ]
—
Ao
B"\ G H
i R
T 11
Y
Al OO QOdaddiear 1
[Pacdaai o a€] Add 1
| Bt 28088 AD.

Puc. 1.1.9. OGpazen BeinonHeHus ynpaxkHeHust Ne 1
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TEMA 1.2
IPAMAS INHUSA

Kpartkoe coapep:kanue:

B w

~

10.
11.

12.

18

MPOCKIUK TPSIMOM; MpsiMasi OOIIEro MOJIOKEHHS; YACTHBIE TMOJOKEHUS MPSIMOM
OTHOCHUTEJIBHO TJIOCKOCTEMN MPOEKIIUIA;

MIPUHAJICKHOCTD TOYKH MPAMOI;

CJIEIBI TIPSIMOW;

JICJICHUE OTPE3Ka B 33JITAHHOM OTHOLLICHUMU;

MIOCTPOCHUE HATypaJlbHOW BEJIIMYMHBI OTpe3Ka OOIIEro IOJI0KEHUS CHOCOOOM
MPSMOYTOJBHOTO TPEYTOJIbHUKA,;

B3aMMHOE IOJIOKEHHUE ABYX MPSIMBIX ; MPU3HAKU UX U300paKCHUN Ha YepPTEexKeE;
MEPIECHAUKYJISIPHOCTD MPSIMBIX;

TeopeMa 0 IPOCUPOBAHUY MPSIMOTO YIJIa.

BOl'IpOCI)I H 3aJJaHusA

Kakue nonosicenus OTHOCUTENBHO TUIOCKOCTEW HPOEKIMI MOXKET 3aHUMAaTh Mpsi-
Masl JJUHUS U KaK HA3b18AI0OMCA NpsMble B KAXKJIOM BO3MOXKHOM citydae?

Kakue xapakTepHble IPU3HAKU HA YEPTEIKE UMEIOT NpAMble 00Uie20 NON0NHCEeHUS,
npsMble YPOGHs U NpsMble npoeyupyrouue?

Teopema o npunaonexcnocmu TOYKA MPSIMOM.

Yro Takoe «cobupamenbHoey c8otcmE0 NPOCHUPYIOMINUX TPSIMBIX?

Yrto Takoe creod npsamou U KaK CTPOATCS Ha YepTexe MPOeKUUU (PpOHTAIBHOTO U
TOPU30HTAIBHOTO CJIEA0B?

Kak Ha yeprexe pa3aenutb MPOSKIUU MPSIMON 8 3a0AHHOM OMHOULEHUU?

Kakolt yron sBisieTcs y2nom HakaoHa NPSAMON K TIIOCKOCTH TPOEKIIHA?

Kakum cnocoOomM MOYXKHO OMpENeIUTh HAa YEPTEKE HAMYPAalbHYI0 8€TUYUH)Y OT-
pe3ka mpsiMoi OOIIEro MOJIOKEHUS U YIJIbl €€ HAKJIOHa K IUIOCKOCTSIM IMPOEK-
uun?

Kak nmoctponuts Ha MPOEKUMHU NPSIMOM C OJJHOM KOHEYHOW TOYKOW MPOEKLIHUH OT-
pe3Ka 3aJlaHHON BEJTMYMHBI?

Kakoe gzaummnoe nonoscenue MOTyT 3aHUMATh JIBE MPSMBIE?

Kakue xapaxkmepmnvie npusnaku Ha 4EepTEKE MMEIOT NapajuIe/IbHBIC, IIEPECeKa-
IOIIHAECS U CKPEIMBAIOIINECS NPSIMBbIE?

Chopmynupyiite meopemy o npoeyuposanuu npsamo20 yena U u3o0pasure rpa-
(duyeckoe ycioBHe MOCTPOEHUS MPOEKIMH MPSMOTO YIJia Ha YepTexe, 3a1laHHO-
ro OJTHOM MPOEKLMEN U OJHA CTOPOHA KOTOPOT'O SABJISAETCS IIPSMOU YPOBHS.



3agauu

Z
A
X ] 0 y
A 'kl
y

Puc. 1.2.1. IlocTpouth GpOHTAIbHYIO, TOPU30H-
TaJbHYIO U IPOQUIBHYIO TPOEKINH oTpe3ka AB
110 3aJaHHbIM mpoekiusaM Touku A(A'A") u 3a-
JaHHBIM KoopauHatam Touku B(10,10,25). Kakoe
MOJIOXKEHUE 3aHUMaeT oTpe3ok AB oTHOcuTenbHO
mIockocTer npoekuuii? Iloctpouts mpoekuu
touku C, nexarniei Ha npsamoit AB u pacnono-
JKEHHOM Ha paccTosiHuu 15 MM OT Tutockoct H

y

Puc. 1.2.4. TlocTpouTh NpoeKIUU OTpe3Ka
MN nmuHo# 20 MM, eprneHAUKYISIPHOTO K
TOPU30HTAILHON TUIOCKOCTH Mpoekuuit H
U PacroJIOKEHHOr0 Ha paccTosiHuu: 20 MM
oT miockoct W u 15 MM OT mm1ockocta V;
HIKHUW KOHEIl OTpe3Ka pacioyIokKEH Ha
paccTosiHuu 5 MM oT ttockoctd H (uep-
TE)K MPOU3BOJIHHBI)

C 5D D"
f\DI
//
Jod
SE
Cl

Puc. 1.2.2. Jloctpouth npouIsHYO Mpo-
exiuro otpeska CD. Kak otpezox CD
PacIioyIo’KeH OTHOCHTEIBHO IUTOCKOCTEH
npoekuuii? JJocTpouTh MPOEKIUH TOYKH
E, nekarueii Ha 3ToM OTpe3ke

Fs
I/

E A

Puc. 1.2.3. JIocTpouTh rOpU30HTAIIb-

HYIO IIpoeKIHio oTpe3ka AB, mapai-

JIEJILHOTO IUIOCKOCTH V U Pacnoso-
YKEHHOTO OT Hee Ha PacCTOSAHUU 15 MM

an

All

O
/

AT s
Puc. 1.2.5. IlocTpouTh LIEHTpaAJIbHYIO
npoekuuto orpezka AB Ha miiockocts H
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Puc.1.2.6. ITocTpouts napamieabHy0
npoekiuto orpeska CD Ha miockocts V
10 HAIIPABJICHHUIO MMPOCIIUPOBAHUS S

oK

n
Ve

n

W

\)

0O

|
n'|
N

O

\

i

Puc. 1.2.8. Ilepeceus ckpeninBa-

foriue npsimbie M, N-u K ¢ppon-
TaJIbHOM NPAMOH a

B" .
Pl
//
A A
A' =)
\
N\
N
B']

Puc. 1.2.10. Onpenenuth HATY-
paJIbHYIO BeIMUnHYy oTpe3ka AB
U YIJIbl €70 HAaKJIOHA K TIOCKO-
cTsM mpoekimit H u V

20

A E" B"

Puc. 1.2.7. Tloctpouth npohUIbHYIO
npoekiuio Toukn E(E", E™-7?), nexa-
mieit Ha otpeske AB neneHnem oTpeska

B 3aJJaHHOM OTHOIIEHHH

nll
\\

\\\ mll

AII

AI

N
N

\\o\m'
D'l ™\

Puc. 1.2.9. JlocTpouTs NpoeKIUHU KBaipa-

ta ABCD, cropona AD koToporo nexur

Ha psMoid m(m',m"), a BepimHa B rne-
KUT Ha Tipssmoit N(n' — ?,n")

mll
X \
\\
n” AN
pu
N\

patl [
i > / /éCI
Y ! > v
K' /

Puc. 1.2.11. K npsimoii
n(n',n") nposecTu 4yepes
Touky K mpoekuuu nep-
MIEHIUKYJISIPHOU MPSMOUN
M (paccTosiHME OT TOUKHU
710 TIPSIMOM )

4

ml

Puc. 1.2.12. Ha nps-
Moit m(m',m") mo-
CTPOUTH TPOCKIINU

orpeska CD =25 mm



Yupaxkuenue Ne 1 (mpoposkenue)
IIpocTpancTBeHHAast JIOMaHAas JINHUSA

Hcnionb3ys B kauecTBe rpauyecKoro yCiIOBHUS MOCTPOCHHYIO B YNPaXHEHUU
Ne 1 (puc. 1.1.9) npocTpaHCTBEHHYIO JOMAaHYIO JUHHUIO, ONPEACINTE €€ JJIUHY 10
HATypaJbHBIM BEJIMUYMHAM COCTABJISIONINUX €€ OTPE3KOB.

3aganue:

1. Onpenenute MONOKEHUE KAXIOT0 OTPE3Ka JOMAHOW JTMHUU OTHOCUTEIHHO
mockocter npoekiuit H, V u W u oTMeThTe NMpoeKuu OTpe3KOB, MMEIOMMX Ha
yepTeKe HATypalbHyIo Bennauny (H.B.).

2. ]l oTpe3KOB JIMHUHN OOIIETrO MOJIOKEHHUsS MOCTPONTE HATYpadbHBIC BEIIH-

YHHBI CIIOCO0OM MPAMOYTOJILHOTO TPEYTOJIbHUKA M TAKKE OTMEThTE X (H.B.).

3. Omnpenenure oOIIyIO IJIWHY JOMaHON JUHUU B METPAX, CUMTAs, YTO €€ Yep-
TEX BBITOJNHEH B Macitade 1:100.

4. Ha cB0OOOJHOM I10JIe YepTeKa HAMUIIUTE HAUMEHOBaHWE KaXKJIOT0 OTpEe3Ka
B 3aBUCUMOCTH OT €TI0 MOJIOKEHUS OTHOCUTEIBHO IJIOCKOCTENW MPOCKIIUH.

VYnpaxuaenue Ne 1 BbITONHUTE Ha MIJUTMMETpOBOW Oymare ¢opmata A4 uimu
A3 u opopmurte o obpasmy (puc. 1.2.13).
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Puc. 1.2.13. O6pa3en BoimonHeHHS yrpaxkHeHust Ne 1 (mpogomkenue)




Ynpaxnenue Ne2
ILi1ocKUM KOHTYP

ITo 3amannbIM B Tabm. 1.2.1 koopauHaTaM Touek 4, M u K nmoctporite rpaduue-

CKO€ YCJIOBHE — (DPOHTATIBHBIC U TOPU3OHTAIBHBIC MPOEKIHK 0Tpe3ka AM u Touku K
(puc. 1.2.14).

3aganue:

Bapuanmer 1-10: moctpoiite (GpOHTAIBHYI0O W TOPU30HTAIBHYIO HPOCKIINH
paBHOOeapeHHo# Tpaneruu ABCD c¢ GonpmuM ocHOBaHHEM AD, pacnolioKeHHBIM
Ha 33JIaHHOM OTpe3Ke AM; BeplIMHa Tpanelu TOYKa B JIeKUT Ha BBICOTE TPANICLINH,
MpOXOJAIeH yepe3 3alanHylo Touky K; BbicoTa Tpanenuu BO U JjiMHa  MEHBIIETro
ocHoBaHus Tpaneuun BC paBHbl 60 MM. Onpenenure yriibl HAaKJIOHA BBICOTHI Tpalle-
i BO K TI0CKOCTAM npoekiuu H u V;

Bapuanmer 11-20: noctpoiiTe QpOHTAIbHYI0 U TOPU30HTAIBHYIO NPOEKIUH
napauienorpamma ABCD co croponoit AD, paBHoit 80 MM 1 pacroioxKEHHOM Ha 3a-
JAHHOM OTpe3ke AM; BeplIMHA napajuienorpaMma To4ka B JIeXuT Ha ero BeicoTe
BO, npoxonsauieil yepe3 3ananHyro Touky K; BbicOTa mapauienorpamma BO paBHa
60 MmM. Onpenenure yriibl HaKJIOHA BBICOTHI Iapamiegorpamma B0 K IJIIOCKOCTIM
npoekumii H u'V,

Bapuanmer 21-30: moctpoiiTe QpOHTAIBHYI0 W TOPU3OHTAIBHYIO MPOCKIIUU
paBHOOepeHHoro TpeyroibHuka ABC ¢ ocHoBaHueM AC, pacnoyioKEHHBIM Ha 3a-
JAHHOM OTpe3Kke AM; BepIIHA TPEYTrOJbHUKA TOUKA B JIEKUT Ha BBICOTE TPEYIOJIb-
HUKa BO, npoxoJdinei yepes3 3aJlaHHyo TOUKy K; BbicoTa TpeyroibHuka BO paBHA
60 mm. OnpenenuTe yribl HAKJIOHA BBICOTHI TPEYroJbHUKA BO K IUIOCKOCTSIM IIPO-
ekt Hu V.

Yopaxuaenue No 2 BBITIOJIHUTE HA MUJUIMMETPOBOM MM O€NI0i YepTeKHOU Oy-
Mare popmara A4 u opopmure mo oopasiy (puc. 1.2.14).
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Hcxoanble faHHbIE U1 yIIPaKHeHUsT Ne 2

Tabnuya 1.2.1

é < %-( < E « é <
Szl g5| 4 | M| K |EE|A | M| K|Sz A | M| K
2 | = 2 2
X |[140 | 10 | 125 130 | 20 | 85 130 | 10 | 70
1 y 30 | 30 | 50 11 55 | 85 | 30 [ 21 | 45 | 10 | 85
/4 10 | 85 | 50 50 | 50 | 25 25| 25 | 80
X [125| 0 | 110 15 | 130 | 60 10 | 130 | 45
9 y 5 55 | 45 12 40 | 40 | 80 | 22 | 25 | 25 | 85
/4 30 | 30 | 55 50 | 15 | 100 0 45 | 75
X [125| O 95 115 | 10 | 85 30 | 135 | 80
3 y /5 | 75 | 55 [ 13 | 50 | 20 | 70 | 23 [ 55 | 85 | 40
/4 /0 | 105 | 60 60 | 60 | 30 30 | 30 | 60
X 15 | 125 | 25 5 120 | .50 15 | 130 | 40
4 y 3 40 | 45114 | 35 | 35 | 90 | 24 | 70 | 70 | 30
/4 25 | 25 | 60 60 | 90 | 25 10 | 55 | 80
X [125| 10 | 105 130 | 10 | 115 120 | 5 85
5 y 40 | 40 | 60 | 15 0 60 | /0 | 25 | 80 | 50 | 40
/4 0 70 | 30 30 | 30 | 90 80 | 80 | 55
X 10 | 125 | 40 130 | O 75 130 | 10 | 95
6 y 40 | 90 | 30 | 16 | 60 | 60 | 15 | 26 | 20 | 20 | 50
/4 30 | 30 | 60 50 | 10 | 90 0 50 | 60
X 20 | 135 | 30 10 | 130 | 65 15 | 130 | 45
7 y 80 | 80 | 50 [ 17 | 40 | 90 | 25 | 27 | 85 | 40 | 30
/4 20 | 55| 65 30 | 30 | 55 75 | 75 | 30
X [130 | 0115 130 | 15 | 100 130 | 10 | 80
8 y 0 50 | 40 | 18 | 80 | 80 | 40 | 28 | 25 | 25 | 60
/4 75 | 75 | 50 10 | 65 | 65 45 | 80 | 20
X (130 | 10 | 90 100 | 0 | 110 10 | 130 | 85
9 y 25 | 25 | 60 | 19 | 10 | 60 | 55 [ 29 | 65 0 85
/4 50 0 70 70 | 70 | 45 75 | 75 | 30
X 15 | 125 | 45 130 | 20 | /0 20 | 130 | 60
10 y 60 | 85 | 25 | 20 | 65 | 65 | 30 [ 30 | /5 | /5 | 45
/4 /0 | 70 | 40 60 | 90 0 85 | 30 | 35
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| &7 23688 5.

Puc. 1.2.14. O6pa3zer BoIIOIHEHUS yIpaxHeHUs Ne 2
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TEMA 1.3
IHJIOCKOCTbD

KpaTtkoe coaep:kaHue:

MJIOCKOCTD; 3aJJaHUE TIJIOCKOCTU HA YEPTEKE;

CJIe/Ibl TJIOCKOCTH;

npsiMasi ¥ TOYKa B TNIOCKOCTH;

MOJIOKEHUE TNIOCKOCTH OTHOCUTEIBHO IIocKOoCcTel npoekuuit H, V u Wi,

0COOBIC TUHUY B TJIOCKOCTH: TOPU30HTAIb, (DPOHTAIIb, JIMHUS CKaTa;

B3aMMHOE MOJI0KEHUE MPSMOU U ITOCKOCTH, IBYX MIIOCKOCTEH;
NEPHEHANKYISIPHOCTh MPSIMOU U TUIOCKOCTH, JIBYX IUIOCKOCTEH (YacTHBIN Cilydaii

B3aMMHOI'O paCHOHO)KeHI/Iﬂ);

IIOCTPOCHHUC TOYKHU IICPCCCUCHUA HpHMOﬁ U IINIOCKOCTH W JIMHHUHU IICPCCCUCHUA

JBYX TUIOCKOCTEN.

SOnkowdPE

10.
11.

12,

13.
14.
15.
16.

17.

26

BOHpOCLI H 3aJJaHudA

Kakumu eeomempuueckumu snemenmamu 3aar0T MIOCKOCTh HA YepTeke?

Yro Takoe cueo niockocmu?

Teopema o npurnaonexcHocmu npAMOU TUHUY NIOCKOCHIU.

Teopema o npunaonexcHocmu mouxu ni0CKOCHU.

Ocobvie tuHuu B TNIOCKOCTH M KaK X MOCTPOUTH Ha MPOCSKIMAX TUIOCKOCTH?
Kakue nonoowcenuss MOXET 3aHMMAaTh INUIOCKOCTH OTHOCHTEIBHO INIOCKOCTEH
MPOEKIUA?

Kakue xapaxmepuvie npusnaxy UMEOT HA YepPTEkKE IMIOCKOCTU OOIIEro MOJIO-
YKEHUS, TIIOCKOCTH MPOCIUPYIONTHE U TUIOCKOCTH YPOBHS?

B 4yem cyniHoCTh «cobupamenvno2o» ceoticmaea BhIPOXKICHHBIX MPOESKIIUH T110C-
KOCTEM Y4aCTHOT'O MOJIOKCHUA?

Kakue 63aumnvie nonodxcenus MOTyT 3aHUMAaTh MpsiMasi U MJIOCKOCTh, JBE ILJIOC-
koctu? 1o kKakuM seMeHTaM MEePECEKATCs MIIOCKOCTH, MPSMAst U TIIOCKOCTh?
IIpuznak napaineasHocmu IOCKOCTENU?

I'pagpuueckuii ancopumm nocmpoerusi Ha 4YepPTEKe TOUKH TMEPECCUCHUS TTPSIMOM
00IIIero MoJI0KEHUS ¢ TJIOCKOCTHIO OOIIETO MOJIOKECHHS M ONIPEASICHUE UX Om-
HOCUMENbHOU 6UOUMOCIU?

[TocTpoenune Ha YepTEKE JUHUU nepecedeHUss 08YX NIOCKOCmell OOIIEeTO TMOJ0-
YKEHHSI TT0 TOYKaM TIePECCUCHUS MPSIMBIX JIMHUH C IIOCKOCTHIO OOIIETO MOJIOXKe-
HUA.

Kak onpezensieTcs Ha yepTexe OmHOCUMENbHASL BUOUMOCHb NAOCKOCMEU?
Teopema o nepnenouxyaaprocmu MPSIMON U TIIIOCKOCTH?

Teopema o npoeyuposanuu npsamoco yeaa?

Kak ctposiT Ha yepTexke, UCXOMsI U3 ABYX TEOPEM, NPOeKYUuU NepneHOUKVIsApa K
NAOCKOCMU?

HazoBute Tpu THNA 3a0au no meme nepneHOuKyIApHOCmY TPSIMON U TUIOCKOCTH.



18. Kakue oOs3arenbvHble epaguueckue Oelicmaus XapakTEpPHbI ISl KaXKIOTO THIIA
3amau?
19. HazoBuTe Npu3HAK nepneHOuUKyIsapHocmu 08yxX niocKocmeu?

3agaun
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\ I A"(/ ) D 1
~ gy ol
1 SN~
B'r\ m'l} n
A e
/// /|
e\ Y
ad T %
~ \ [
~\ |
i i3
Puc. 1.3.1. loctpouts ppoHTAITH-
HYI0 MpOeKIHIo TpeyronbHuka ABC, Puc. 1.3.2. JIocTpouTh FrOPU30HTAIBHYIO
JIeKAIEro B IWIockocTd afmnn) npoekuuro naruvronsuuka ABCDE
v/
//
ay o
T all % A
[ |~ yat clif E
" 7
%,b/ 'Bh/ < ,7 ( ;
7 1 e C D
l//‘/ ,L’/// \\
T [ O N
i E
Puc. 1.3.3. TIpoBecTu B II0CKO- Puc. 1.3.4. loctpouts 8 Puc. 1.3.5. Iloctpouts ropu-
CTH YaCTHOT'O IIOJIOKEHUS IIPO- ILTIOCKOCTH YaCTHOTO IT10- 30HTAJIbHYIO IIPOCKIUIO TOY-
u3BOJIbHBIE GpOoHTATE f U TOpH- JNIO’KEHHS IPOM3BOJIbHBIE KM A(A'- ?,A"), nexarneii B
30HTaIb h dponTans f 1 ropuson- wiockoctu A(ACDE) (uc-
Tasip h MMOJb30BaTh TOPU30HTAIb
MIJIOCKOCTH)
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Puc. 1.3.6. ITocTpouTh MPOEKIUH TUIOCKOCTH f3,

napajie/IbHOM 3aJaHHOM 1ockoctu a(m//n) u

npoxojsiiei yepes Touky A(A',A") (ucmoinb3o-
BaTh (PPOHTANB IJIOCKOCTH KaK BCIIOMOTATSIIBHYIO

IPSIMYIO)
B". mlL v
N\
p 7om\
' o \
~{] \
\\A\C 1
T
.
7
A' f\’// /,
o /
~/
m'| |B'

Puc. 1.3.8. TlocTpouTs npoexuu
TOYKH ITEPECEUECHMS TIPSIMOU M C
wiockocTeio A(ABC)
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Puc. 1.3.7. Onpenenuts
paccrosinue ot Touku K
710 TOPU30HTAITBHO-
npoenupyromniei a(dy)
IUIOCKOCTH
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Puc. 1.3.9. Onpenenuts mpoek-

LIUH JTH

HUU ICPECCUCHUS TIJIIOC-

kocreit afay) u B(al/b)
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Puc. 1.3.12. [Toctpouth MpoeKIHH TOU- TB '=F'
Ku nepecedeHns miockoctu A(ABC) ¢ |
npsiMON M U OMPENIENIUTh UX OTHOCH- Puc. 1.3.13. TIoCTpOMTS MPOCKIIHH W~
TCIBHYIO BUAMMOCTD HuY nepecedenns muockocteit A(ABC) u

B(DEF) u onpefenTh UX OTHOCHTE b~
HYIO BUIMMOCTb
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3aoauu na nepneHOUKYIAPHOCH b — YACHHbIE CIYYaU
nepeceuenus npAMoIl U ni10CKOCmu, 08yx ni0CKocmei
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Puc. 1.3.14. ITocTpouTh NMPOCKIIUUA OJHOTO
u3 mapoB paguycoM R = 10 mm, neHTp
KOTOPOTO PAcIoOI0KEH Ha PaCCTOSHUU

25 MM ot mtockoctd A(ABNAC)
(1-# T 33729 — IPOBECTH MEPIICHIUKY-
JISIp OT TIOCKOCTHU B TIPOCTPAHCTBO)
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Puc. 1.3.16. [TocTpouTh MpOESKITUH
MIPSIMOM 4ETBIPEXYTOJIBHON IPU3MBI
c ocaoBanrem ABCD BricoToii
25 mM. OnipeenuTh OTHOCUTEIBHYIO
BUJUMOCTD I'paHel 1 pedep Npu3Mbl
(1-# Tim 3a7a4)
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Puc.1.3.15. [TocTpoUTh MIIOCKOCTH, Ta-
paIeNHHYIO 331aHHOM TUIOCKOCTH
a(ABC) u oTcrosiiyro OT Hee Ha pac-
crosgaun 20 mm (1-i Tun 3agay)

o7

0 5

Puc. 1.3.17. ITocTpouTh MpoeKuM 1apa
¢ ueHTpoM B Touke O, KacaTeabHOTro
wiockoctu A(ABNAC) (2-ii Tun 3amay —
OIYCTUTh MEPIEHIUKYISAP U3 TOUKU B
MIPOCTPAHCTBE HA MJIOCKOCTH )
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Puc. 1.3.18. OnpenenuTs HaTypaIbHYIO

BEIMYHHY BBICOTH SO mupamMu sl
SABC (2-ii Tun 3aa4)
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Puc. 1.3.20. [TocTpouTh NPOEKLIUU TPEYTOJIb-
nuka ABC, ctopona AB xotoporo nepreH-
nukynspHa npsmoit MN, a Bepmmna B nexut

Ha 3TOH npsAMoil (3-i Tum 3a1a4)

Kllr

A

)

//

v
0

Puc. 1.3.19. Onpenenuth HaTypaib-
HYIO BEJIMYUHY PACCTOSHUS OT TOU-
ku K o mpsmoit m (3-it tun 3aqay —
MMOCTPOHTH IJIOCKOCTD, TIEPIICH TH-
KYJSIPHYIO K TIPSIMOIA)
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Puc. 1.3.21. ITocTpouTh IPOEKIIUH BBHICOTHI
AO Ttpeyronpauka ABC (3-ii T 3a1a4)
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Puc. 1.3.22. [Iposectu uepe3 npsimyto EF
TUIOCKOCTD f3, IEPIICHAMKYJISPHYIO K
mwiockoctu a(AB,C)

Ynpaxnenue Ne 3
Ilepecevyenue miockocrei

[To 3agannbiM B Taba. 1.3.1 koopAuHaTamM TOYEK MOCTPOWTE Tpaduyeckoe
yCIJIOBHE 3aJ]a4 — (DPOHTAIBHYIO U TOPU30HTAIBHYIO MTPOEKIMH TPEYTOJIbHOM MI0C-
koctu ABC n aBe npoekuuu BepwnH D, E'u F BTopoii mnockocTu.

3aganme:

Bapuanmwr 1-10: noctpoiite GpOHTAIBHYIO U TOPU3OHTAIBHYIO MPOEKIINH JTH-
Huu nepecedeHuss MN aByx tpeyronbHbix maockocteit ABC u DEF. Onpenenute Ha
MPOCKITUSAX OTHOCUTEIBHYIO BUANMOCTD IIJIOCKOCTEH.

Bapuanmur 11-20: noctpoiite (PpOHTANBHYIO U TOPU3OHTAIBHYIO MPOSKIINH
auHuu nepecedenuss MN nByxX IiockocTed — TpeyrojibHuka ABC u mapaieno-
rpamma DEFG, mpenaBapuTenbHO TOCTPOMB HEIOCTAIONIUE MPOCKIMU BepiuHbl G.
Omnpenennte Ha MPOEKIUIX OTHOCUTENBHYIO BUIUMOCTD TIOCKOCTEH.

Bapuanmer 21-30: noctpoiiTe (PpOHTaNbHYIO U TOPU3OHTAIBHYIO MPOEKIIUU
muarM niepeceueHuss MN AByX TUIOCKOCTEN — TpeyroidbHuKa ABC U 4eThIPeXyroJib-
HoM 1iockoctu DEFG, npenBaputenbHO T1OCTPOUB HENOCTAIOIIYIO TTPOCKIIUIO BEP-
muHbl G; onpenenuTe Ha MPOSKIMIX OTHOCHTEIbHYIO BUIUMOCTD TIIIOCKOCTEH.

VYupaxaenue No 3 BBITIOJIHUTE HA MIJUTUMETPOBOM UK O€Noi YyepTekHOU Oy-
mare ¢opmara A4 u opopmuTte Mo odpasiyy (puc. 1.3.23).
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Puc. 1.3.23. O6pa3zer BolnoaHeHUs yrpaxHeHus Ne 3




I'paduueckas padora Ne 1

HepHeH[ll/le.]'lﬂpHOCTb l'[pﬂMOﬁ M IJI0CKOCTH

ITo 3amanHBIM KoopauHaTaM Todek (Tabn. 1.3.2) mocTpoiite rpadudeckue
YCIIOBUS ABYX 3aJau:

e 1151 3a1aun 1: mpoekiuu TpeyroiabHuka ABC u ofHy U3 npoekiuii Touku O,
JIexaIen B 3TOM IJI0OCKOCTH (JOCTPOUTH HEJIOCTAIOIIYIO €€ TPOCKIIHIO);
e 17151 3aa9M 2: ipoekiuu npsamMbeix AD u MN.

3aganue:

3a0aua 1 (puc. 1.3.24, a). [loctpoiite nmpoekiuu npsiMoi mupamuasl SABC ¢
ocHoBaHueM ABC.
Bricora mupamuasr SO paBHa 70 MM, OCHOBaHHE BBICOTHI — Touka O,

3aoaua 2 (puc. 1.3.24, 6). Iloctpoiite npoeknuu npsiMoyroidsHuKa ABCD 1o
3aaHHoM cTopoHe AD.
Bepmmna npsimoyronbHuka B nexxut Ha 3aganHoN npsamoit MN.

O6e 3agaun rpaduyeckoid paboThl Ne 1 BBIIOJHUTE HAa OJHOM JIUCTE O€noit
yepTexxHo Oymaru gpopmara A3 u opopmute mo oopasiy (puc. 1.3.24).
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Tabnuya 1.3.2

Hcxoanbie 1aHHble 115 rpaguyeckoi padornl Ne 1

é . §§ 3amaya Ne 1 3amaya Ne 2 52 3amaya Ne | 3amaya Ne 2
Sz a|B|clolAa|D|M|N|z|lA|B|Cc|O|lA|D|M|N

X 100 | 45 10 | 65 65 10 | 100 | 70 80 | 30 0O |50 40 | 90 | 65 40
y|1]40 10 | 65 ? 20 | 55 | 30 | 80 |16 90 | 25 | 80 |65] O 65 | 50 | 110
y4 10 | 60 | 20 | 35 | 10 | 60 0 65 60 | 95 | 30 | ? | 90 | 55 | 45 15
X 90 | 40 | 10 | 60 | 65 | 10 | 110 | 75 110 | 55 | 20 | 45] 55 | 20 | 95 65
y|l2]|7 |45 |80 | 65]30 |8 | 20| 80 |17 50 [105| 70 | ? | 85.] 50 | 75 20
yA 100 | 100 | 55 ? 85 | 55 | 90 | 40 50 | 75 10 [ 35] 80 15 | 75 50
X 90 | 40 15 | 60 70 | 20 | 105 | 80 25 65 | 100 | 75| 65 [ 100 | 45 15
y |3 10 10 | 65 ? 70 | 45 60 | 25 | 18| 90 | 100 | 40 | 70] 8 | 25 | 95 45
yA 20 | 70 0 251 8 | 30 | 90 | 30 95 | 25 | 65 | ? | 25 | 65 | 15 80
X 90 | 60 0 40 | 60 0 | 110 | 60 55 | 105 |25 |65 55 | 25 | 100 | 75
y| 4] 45 0 45 | 35 0 45 0 70 |19] 20 | 85 | 60 | ? | 20 | 45 | 65 0

yA 100 | 55 | 70 ? 35 | 50 | 25 | 85 30 | 40 | 90 | 50| 30 | 90 | 65 20
X 80 0 55 | 40 65 5 105 | 80 1101 90 | 40 | 8] 90 | 110 | 60 25
y|]5] 50 | 40 15 ? 15 | 40 | 75 0 J20] 35 95 | 80 [ 70| 25 | 85 10 80
yA 100 | 50 | 50 | 60 | 90 | 50 | 20 | 105 25 | .70 0 ? 170 | 25 | 80 25
X 100 | 10 | 50 | 60 | 50 | 15 | 100 | 70 100 | 40 | 65 | 70| 45 | 20 | 100 | 65
y| 6|9 |75 |45 | 80|45 |8 | 25 | 90 |22 | 65 | 30 | 80 | ? | 80 | 30 | 40 95
y4 50 | 20 0 ? 5 35 0 60 80 | 65 15 (60 75 | 25 | 30 90
X 15 | 75 | 105 | 50 | 100 | 40 | 90 | 65 20 {100 | 45 |60] 25 | 80 | 95 25
yl7 80 | 40 | 80 ? 70 | 90 10 | 35 | 221 30 10 | 60 | 35] 60 0 45 90
yA 20 0 50 | 25 | 45 5 85 | 35 45 [ 90 | 90 | ? | 45 | 90 | 55 10
X 75 | 95 15 | 50 70 15 | 100 | 85 90 | 30 10 | 55100 | 40 | 80 55
y| 8 5 60 | 50 | 45| 75| 45 | 60 | 10 | 23| 80 | 25 | 80 | ? | 45 [100| O 55
yA 60 | 100 | 50 ? 1100 | 50 | 90 | 50 70 | 90 | 30 | 75| 50 0 90 | 45
X 75 10 | 60 | 35 | 60 10 | 100 | 75 90 | 20 | 40 | 45] 40 | 20 | 85 60
y |91 5 | 70 | 100 ? 100 | 70 | 80 | 40 |24} 10 | 70 10 [ 35] 80 10 | 50 | 100
yA 100 | 55 | 55| 60 10 | 55 0 65 95 | 80 | 40 | ? 40 | 80 | 75 25
X 80 | 115 35 | 75| 80 | 35 | 115 | 85 105 | 55 | 25 |60] 55 | 25 | 75 | 105
y |10 60 | 25 | 10 | 30| 80 | 40 | 75 | 30 | 25| 25 | 80 | 25 | ? | 80 | 35 | 90 35
Z 0 55 | 15 ? 40 | 55 | 50 | 80 60 | 80 | 10 | 55] 90 | 20 | 100 | 45
X 80 | 35 0 45 | 35 0 85 | 60 110 | 50 | 25 | 75] 50 | 25 | 110 | 65
y |11].35 5 70 ? 15 |1 70 | 20 | 40 | 26| 20 | 30 | 95 |35 30 | 85 10 65
yA 15 | 60 | 30 | 40 | 60 | 30 | 70 | 20 30 | 80 | 30 | 2] 8 | 15 | 90 55
X 105 20 | 75 | 60 | 75 | 105 | 65 | 25 30 | 100 | 80 | 70| 80 | 100 | 5 25
y |12 10 | 20 | 60 | 25 | 80 | 20 | 40 | 65 | 27| 75 | 35 | 80 | ? 80 | 35 | 90 40
Z 60 | 30 | 15 ? 70 | 15 | 40 | 80 5 40 | 80 [35] 80 | 40 | 90 | 40
X 120 | 80 | 35 | 100 | 60 | 100 | 45 | 20 30 | 75 | 100 | 75] 50 | 100 | 35 15
y | 13| 45 | 100 | 80 ? 35 |1 8 | 75| 20 ]28] 8 | 8 | 25 |65] 20 | 65 | 65 10
yA 30 | 50 | 10 | 35 | 60 | 40 | 10 | 70 100 | 35 | 65 | ? |100| 65 | 50 | 110
X 80 | 25 0 50 60 | 100 | 45 15 110 | 50 10 [ 75 ] 50 10 | 95 65
yl14] O 65 | 30 | 20 65 0 75 | 20 | 29| 65 10 | 55 ? 70 | 25 | 65 15
yA 100 | 100 | 50 ? 90 | 45 | 100 | 45 10 | 80 | 55 [40] 80 | 55 | 90 25
X 20 | 100 | 45 | 55 ] 90 | 65 | 40 15 20 | 65 | 90 |60 ] 80 | 65 | 50 25
y | 15| 40 | 40 0 ? 60 | 80 | 20 | 85 |30) 60 | 20 | 80 |50] 35 | 95 | 70 15
yA 10 | 30 | 60 | 40 60 10 | 35 | 20 80 10 | 50 | ? 50 10 | 30 80
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TEMA 1.4
ITPEOBPA3OBAHMUSA YEPTEKA

Kpartkoe conep:xkanue:

¢ 1peoOpazoBaHUE YEPTEKA,

croco0 3aMEHBI ITOCKOCTEN MPOEKIIN;

croco0 BpallleHUs1 BOKPYT IPOeLUpPYIOLIe ocH;
CH0co0 MI0CKONAapauIeIbHOTO EPEMEILICHUS;
croco0 BpalleHUs BOKPYT JIMHUU YPOBHS.

BOl'lpOC])I H 3aJJaHuA

-

. B 9em cymHocThs cioco00B npeobpazosanus uepmedica?

. B 9em cymHocTh cioco0a 3amensvl niockocmeri npoekyui?

. Kakue uemswipe ocnosnvie 3a0auu pemarorcst cnocodoM 3aMeHbl TWIOCKOCTEN Mpo-
EKILIMi1?

. B ueM cymHocTh crioco0a spawenus 6oxpye npoeyupyroweti ocu?

. B ueM cymHocTh crioco0a niockonapannienvno2o nepemeujeHus?

. B ueM cymHocTh crioco0a spawjenus 60kpye tunuU ypoeHs?

. Kaxoi1 yrois Ha3bIBAIOT yenom mexncoy npamot U nioCKoCmvio?

. Kakoi1 yrosy Ha3bIBAIOT yenom mexncoy ni0CKOCHAMU?

w N

coONO O

3agauu

3anaun 1.4.1-1.4.6 pemute c10c0OOM 3aMEHBI INIOCKOCTEN MPOEKIIHIA.

0"
/Kll ,J\ J B '
/(\
//
N / An /
\/ \% ' O
X r B ~ il 5 B
Olr\
BI
L //
A' A //
1 /
/
Puc. 1.4.1. Onpenenuts yribl A' L/
HakJIoHa oTpe3ka AB k muocko- T
crsm npoekuuid H u V Puc. 1.4.2. Onpenennts paguyc cdepsl ¢ IeH-

TpoM B Touke O, KacatenpHOU K psiMoit AB
(paccTosiHHE OT TOYKH JI0 MPSAMOI)
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Puc. 1.4.3. Onpenenuts HEHTP U MOCTPOUTH MPO-

eKuu chepbl, KacaTelIbHOW K 33JJaHHBIM CKPEIIH-

BaroMcs npsameiM AB 1 CD (paccTosinue Mex-
1Y CKPEIUBAIOIMMUCS MPSIMBIMH)

AL | I L
AV \/ ‘e 'e
A \ \
,nl
/O !
,‘/ N O
(// — ~
.
Al

Puc. 1.4.5. Onpenenuts HATypaIbHYIO Be-
mnauny pacctossaus AO ot Touku A 10
wiockoctu d(m//n), MOCTPOUTH POCKIIUH
orpeska AO Ha 3aJaHHOM yCITOBUU

0) B"
\
\
\
\
A" \ C
AV4 J ‘ [
“H | AL
A
N~
N\ ~/C
\\
N\
\,
5

Puc. 1.4.4. Onpenenuts yribl HaKJIo-
Ha tuiockoctu Ad(AABC) k miocko-
cTsm npoexkuuit H u V

/
LT

/ 1\
AL
\ /TN

\V N

cl D

Puc. 1.4.6. OnpenenuTs HATypaTbHYIO
BeMUYUHY ByXrpanHoro yria ABCD
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Puc. 1.4.7. Onpenenurs yroa Mexmy Puc. 1.4.8. TTocTpouTh HATYPaIbHYIO
NIEPECCKAIOIUMHUCS IIPAMBIMA M U N BeNIMYHMHY YeThIpéxyronbarka ABCD
(BpawaTth BOKpYI' TOPU30HTAIBHOM (Bpamath BOKpyT (hpOHTaIBHOM Mpsi-
MIPSIMOIA) MO)
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~/ D'\
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Puc. 1.4.9. TIpeoGpa3oBaTh mioc- Puc. 1.4.10. OnpenenuTh yrom
KOCTb OOIIETO MOJIOKEHHUS] naksona miockoctu B(DEF) x
a(ABC) Bo ¢poHTaNBHO- (POHTAIBHOM TIJIOCKOCTH MPOEKITHIA
MPOEIHMPYIOLTYIO TNIOCKOCTH (Bpa- (Bpamiath BOKpYT (hpOHTATBHO-
1aTh BOKPYT TOPU30HTAILHO- MPOEIUPYIOIIEH OCH i)

MIPOCIMPYIOMICH OCH 1)
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Puc. 1.4.11. Onpenenuts pac- Praln
CTOSIHUE OT TOYKU B 1o mpsmoii yES» =
AC (mockonapasienbHbIM Iepe- Kl
MEIIECHUEM ) T

Puc. 1.4.12. Onpenenuts HaTypaIbHYIO
BenuunHy miockocty B(AKLM) criocobom
IUTOCKOTIAPALTCNIBHOTO TIEPEMEIICHHS B TOPHU-
30HTAILHOMN MJIOCKOCTH
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Puc. 1.4.13. OnpenenuTs HATYpaTbHYIO BEIMYHHY YTIa MEX-
ay npsimoit AB 1 tutockocts a(m//n) (ucmons3oBath TOUKy A
npsimoit AB; Bparate BOKpyr GpoHTaIH)
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Puc. 1.4.14. Onpenenuts HaTypalibHYIO BEIUYUHY YIJIa MEX1Y IIOCKOCTSIMU
a(mnn) u B(ABCD) (BpamaTh BOKpYr rOPH30HTAIM). 32 BEPIIMHY JOTOJ-
HHUTEJIBHOTO Yyria B3sTh Touky M(M', M").
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Puc. 1.4.15. Onpenenuts HaTypaJIbHYIO BEJTMUHUHY YIJIa MEX]Y IIIOCKOCTIMU
a(AABC) u B(EF//) (Bpamars BOKpYT TOPU30HTAIH). 3@ BEPUIHHY JOMOJ-
HUTenbHOTO yria B3tk Touky K(K', K').



I'padpuueckas padora Ne 2
IIpeoGpa3zoBanne yepTexa

[lo 3amanHpIM KOOpAMHaTaM Todek (Tabn. 1.4.1) moctpoiite rpaduyeckue
YCIJIOBHS 33/1a4 — MPOEKLUH ITIOCKOCTH OOILIEro MOJI0KEHHS, 3aJaHHON TPEYroJIbHU-
koM ABC (s BapuanTtoB 1—-15) wim npoekuuu miaockoro yrina ABC (nns BapuaH-
ToB 16-30). JIuHUM YpOBHS JJIsl BHINOJIHEHUS MPpeoOpa3oBaHUsl YepTexka 1o BapHaH-
TaM yKa3aHsl B Ta0m. 1.4.1.

3aganue:

3aoaua 1 (puc. 1.4.16, a). Cioco60M 3aMeHbI TIIOCKOCTEH MPOCSKIHH TOCTPOUTE:

e sl BapuaHTOB 1-15 — mpoeKIuu HeHTpa OKPYXKHOCTU, OIMUCAHHONW BOKPYT
IJIOCKOCTH OOILEro MOJIOKEHUs, 3aJaHHON TpeyroibHUkoM ABC;

e s BapuantoB 16-30 — mpoekuuu neHTpa chepol paguycom 20 MM, BIU-
CaHHOM B 1utockuil yron ABC.

3aoaua 2 (puc. 1.4.16, 6). CiocoboM BpallicHHsI BOKPYT JIMHUU YpOBHS ((HpoH-
TaJI1 WU TOPU30HTANIN) OCTPONTE HATYPAJIBHYIO BEINUUHY:

e 1 BapuanToB 1-15 — 3agannoro tpeyronbanka ABC;

e s BapuantoB 16—30 — 3amanHOro miockoro yria ABC.

O06e 3amaum Tpaduyueckoir paboThl Ne 2 BBIMOJHUTE HA OJHOM JIUCTE O€IIoi
yepTexxHo Oymaru popmara A3 u opopmute no odpasiy (puc. 1.4.16).
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Tabruya 1.4.1

Hcxonnbie 1aHHbIe 1J151 Tpaduyeckoi padoTnl Ne 2

= | NE N IE 0
: | 2 HHE HE 5| =
=2l 4 | B |c|gglilalB|c|ggElAalB | Cc g2
5| 2| 5[l 2 2| 2|l £ 2|2
S o oa) o aa) oM |
e 2 2 g
x ] 100 | 55 | 10 55 | 100 | 20 50 | 15 | 100
1 ]y] 40 70 | 20 [ h|f|l22] 70 | 35 | 25 |h|f|j21] 10 | 65 30 | h|f
z | 10 60 | 30 80 | 20 | 50 25 | 65 50
x| 15 60 | 100 70 | 100 | 15 100 | 65 20
2 |y ]| 45 0 20 | f | h|j12] 70 | 20 | 45 |[f|h]|22 ]| 55 | 80 30 Jflh
z 5 55 | 20 15 | 70 | 30 70 | 20 95
x| 60 20 | 100 100 | 60 | 15 15 | 100 | 40
31yl 70 10 | 55 | h|f]{23] 35 0 60 |h|ffl23] 80 | 60 | 40 |h|f
z | 60 15 | 40 20 | 60 | 10 60 | 40 10
x | 100 | 60 | 10 15 | 55 | 100 25 1100 | 40
4 |y| 55 10 | 55 | f | h]j14] 50 | 10 | 50 |f|h|l24] 15 | 15 70 | flh
z | 85 40 | 55 10 | 60 | 30 25 | 65 80
x| 20 | 100 | 60 50 | 20 | 100 100 | 75 15
5 1y]| 40 50 | 10 [ h|f|2a5] 25 | 65 | 75 |h|f||25] 10 | 70 40 | h|f
z | 10 70 0 60 | 10 | 30 30 | 65 20
x| 55 | 100 | 25 100 | 10 | 75 30 | 50 | 100
6 |y] 30 75 | 60 | f|h]|l16| 20 | 40 | 60 |f|h|/26| 20 | 75 20 | f|h
z | 20 70 | 40 30 | 10 | 75 10 | 80 60
x | 100 | 20 | 80 15 1100 | 75 60 | 15 | 100
7|1yl 70 25 S |h|flja7| 70 | 50 | 20 |h|fl}27] 20 | 50 80 | h|f
z | 70 20 | 30 70 | 40 | 20 65 | 15 25
x| 70 10 | 100 65 | 100 | 10 100 | 20 60
8 ly]| 25 65 | 65 | f |h||18| 20 | 65 | 45 |f|h|/28| 60 | 45 15 | f|h
z | 15 35 | 65 15 | 40 | 60 40 | 15 80
x| 20 85 | 100 100 | 45 | 20 45 1100 | 20
9 |y | 60 90 | 40 fh|f|l29] 10 | 60 | 30 |h|f||29 ]| 65 | 15 30 |h|f
z | 20 20 | 65 60 | 60 | 15 70 | 50 20
x | 100 | 65 [ 20 20 | 80 | 100 20 | 100 | 80
10|y | 80 75 | 25 | f|h|l20f 10 | 70 | 35 |f|h]|30| 40 | 80 20 | f|h
z | 70 15 | 45 15 | 70 | 25 10 | 50 70
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TEMA 1.5
ITOBEPXHOCTHU. MHOI'OI'PAHHUKMH.
I'EOMETPUYECKUE TEJIA - IIPU3MA U IITMPAMUJIA

KpaTtkoe coaep:kaHue:

® TpaHHBIC TOBEPXHOCTH;

® MHOTOTPAHHHUKH — IPU3Ma U TUPAMH/IA;

® CCUCHUS ITOBEPXHOCTEH TIOCKOCTSMH YaCTHOTO TIOJIOKEHUSI.

Bonpocsl u 3aganust

. Kakoit cnoco6 obpasosarnuss TOBEpXHOCTH NMPUHSAT B HAYEPTATEIHLHON T€OMETPUU?

. Uto Takoe Hanpasnarowan u obpazyrowds TMHAA TTOBEPXHOCTU?

. Kakue moBepxHOCTH OTHOCATCS K JUHeuuamuim?

. Uto Takoe onpedenumenb TOBEPXHOCTU?

. Kak oOpa3yrorcs npusmamuueckas u nupamuoanvhas OBEPXHOCTH?

. Haiite onpedenenue npuzmvl Kak reOMETPUUECKOr0 Tela U MPsIMOM IpaBUIBLHOM
MIPU3MBI.

OOk~ WPNBE

7. Jlaiite onpedenenue nupamuowvl Kak reoMeTpule-

3agaun CKOTO T€JIa U MPaBUJIBHOM ITUPAMUIBI.
8. KakoBbl xapaxkmephvie npusznaxu Ha 4EpTEXKE Y
4" IIPSMOM ITPABUJIBHOW NMPU3MBbI U IIPABUIBHOU IH-
7" paMuIbI?
N ' 9. Kakue nmHMM o0O0pa3yloTcs Ha TMOBEPXHOCTAX
A OpPU3MBI U MHUPAMUABI TIPU UX CEUYEeHUU NAOCKO-
\\m'\ cmamu?
% I ML
7
77
7 L )
4 Y4 4" N
| / / N

-z el T T[] _‘\j_

, 7~
\ | / ?" 71/ 8 /\ ,l/
TSN <8
Puc. 1.5.1. Jloctpouts ropuzoH- Puc. 1.5.2. JloctpouTs nNpouiIbHYIO U HOCTPOUTH TOPH-
TaJIbHYIO U IIOCTPOUTH IIPO- 30HTAJIBHYIO TPOCKIIUN TPU3MBI

(GUIBHYIO TPOEKIIUU TPU3MBI
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Puc. 1.5.3. IlocTpouTh TOpU30HTATBHYIO

MPOCKITHIO JIoMaHoU naun 1-2-3-4-5, ne-

JKalen Ha OOKOBOM IOBCPXHOCTHU HAKJIOH-

HOHM HENPABUIBHOW MPU3MBI
Puc. 1.5.4. Jloctpouts ropu-

30HTaAJIBHYIO ¥ TIOCTPOUTH MPO-

(GUIBHYIO TPOEKIIUH TUPAMMU/IBI

Puc. 1.5.5. loctpouTh Npo(huiIbHYIO U TOCTPOUTH TOPU3OHTAIEHYIO
MIPOEKIIMH TUPaAMHUIbI
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Puc. 1.5.6. ITocTpouTh TOPU30HTATBHYIO
MIPOCKITHIO JIOMaHOU uHuu 1-2-3, nexa-

et Ha 00KOBOM MTOBEPXHOCTH HETpa-
BUJIBHOM MTUPAMUJIBI

I'paduueckas paGora Ne 3
Hpusma, nupamuaa

[TocTpoiiTe rpadudeckre yCcaoBusi — GPOHTATBHYIO U TOPH3OHTAIBHYIO TIPOCK-
IMA TpU3Mbl M THUPAMUJIbI, 3a7aHHble B Tabn. 1.5.1, co cpesamu ¢poHTaNIBHO-
MPOCIUPYIOIMIUMHU, TOPUZOHTATBLHBIMU U TPOGUIBHBIMU TUIOCKOCTSIMU YPOBHS.

3aganue:

3aoaua 1 (puc. 1.5.7, a). Joctpoiite TOpU30HTATIBHYIO U MOCTPONTE IPODUIID-
HYO TIPOCKITUIO TTPU3MBI.

3aoaua 2 (puc. 1.5.7, 6). JlocTpoiiTe rOpU30HTATIBHYIO U TIOCTPONTE MPODHUITH-
HYIO MPOCKITUIO TTUPAMU/IBI.

O6e 3amaum rpadudeckoir paboTel No 3 BBINOJHHATE HA OJHOM JIUCTE Oeioi
yepTexxHoM Oymaru ¢popmata A3 u oopmute mo odpasity (puc. 1.5.7).
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Tabnuya 1.5.1
Hcxoanbie 1aHHblIe 115 rpaduyeckoi padoTnl Ne 3
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IIpooonscenue maon. 1.5.1
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IIpooonxcenue mabn. 1.5.1
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Oxonuanue maon. 1.5.1
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TEMA 1.6
KPUBBIE JIMHUMN.
KPUBBIE IUHEHYATBIE IOBEPXHOCTH

Kp aTKo€ coaecpKaHue:

~wn e

KPUBBIC JINHUH,
KpPHUBLIC JIMHEHYaThIC U ITOBCPXHOCTH,
BHUHTOBBIC JUHUU U BUHTOBBIC JINHEHYATHIC IIOBEPXHOCTH,

BOHpOCBI H 3aJJaHusA

B uéMm paznuumne Mexay niockou u npocmpaHcmeeH o KpUBbIMUA JTUHUAMU ?

Kax obOpasyrorcst yununopuueckas u KOHU4ecKas BAHTOBBIC TUHUU?

Kaxkue xapakmepucmuxu umMeet nUIMHIpUYECKass BUHTOBAS JTUHUS?

Kak oOpasyrorcst kpuBbIe JTUHEHYAThie MOBEPXHOCTU KOHOUOA, YUTUHOPOUOAQ,

KOCOU NIOCKOCMU, dTUNMUYECKUX YUTUHOPA U KOHYCca?

Kak 006pa3ytoTcs BUHTOBBIE TIOBEPXHOCTHU HPAMO2O U KOCO2O 2eTUKOUOOE?
3agaun
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Puc. 1.6.1. IlocTpouTts Ha MOBEPXHOCTH
IPSIMOTO KPYTOBOTO IHIJIMH/IPA MTPABYIO
BUHTOBYIO JIMHUIO (11ar — 12 KJIEeTOK)

Puc. 1.6.2. TTocTpouTh Ha MPOSKIIHIX KO-
HycCa JIEBYIO BUHTOBYIO JTUHUIO
(mrar — 12 KJ1eToK)
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Puc. 1.6.4. TTocTpouTth (HpOHTATBHYIO IPOSKIHIO THHUH TIEpe-
CEYEHHs MOBEPXHOCTH IiTuHapora @(m,n,B)[A] ¢ ropu-
30HTAbHO-TIPOCIUPYIOIIEH MIOCKOCTHIO a(d)

2
AL A AT TN
7/ L
p.d B
a ”/' 1 | bl"
'/
/
al g
e~
N
N

Puc. 1.6.5. ITocTpouTh TOPU3OHTATIBHYIO MPOEKIIHIO
auard N(N",N" = ?), nexarieil Ha TOBEPXHOCTH KO-

nouma P(a,b,B)[A]
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Puc. 1.6.7. Iloctpouts ro-
PU30HTAJIBHBIN CIIE]] KO-
HUYECKOW MOBEPXHOCTU
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Puc. 1.6.8. ITocTpouts Gpon-
TAJIbHBIN CJIe]l LIHJIMHAPUIECKON
noBepxHoctd P(S,m)

HopmansHpe L/ Al pd
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Puc. 1.6.9. TToctpouts ppOHTAIBHYIO TPOESKIIUIO JTHU-
HUU CCUCHUS UIMITHYSCKOTO MIIMHAPA TOPH30H-
TAJIbHO-ITPOCIMPYIOLIEH IIIOCKOCTHIO Oh
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HopmarnbHoe ceyeHue /A
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Puc. 1.6.10. locTpouTh TOPH3OHTAIBHYIO MTPOCK-
U0 KpuBO# Jinann 1-2-3-4-5, nexarieit Ha 00KO-
BOH MOBEPXHOCTH JUTUNITUYECKOTO IUIHMHAPA
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I'paduueckas padora Ne 4
Kocoii reankonsa

[To 3amanHOMY YCIIOBHIO MOCTPONTE (GPOHTAIBHYIO U MPOPUIBHYIO TPOESKIUU
Kocoro renukouaa. HarnsnHoe wuzoOpakeHHME KOCOrO TreluMKOoua IOKa3aHO Ha
puc. 1.6.11 (manpaBieHue BpaiieHus: 00pa3yroIie — JIeBoe).

[ToBepXHOCTh KOCOTO TrejuKouaa oOpa3yeTcsi BUHTOBBIM JBHKEHUEM MPSMO-
JUHEWHOW oOpasyroniedl Mo ABYM HAMPaBJISIONIMM — IUJIUHIPUYECKON BUHTOBOMU

auHUY (Temucchl) U ee ocu (puc. 1.6.11), mpuueM oOpasyromue COXpaHsSIOT MOCTO-
STHHBIM YTOJI () HAKJIOHA K OCH BUHTOBOU JtHHH (prc. 1.6.12).
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HanpasneHue epauwieHusi

~const — const o6pasyroweli

Puc. 1.6.12. I'paduueckas yactb yciaoBus k rpapudeckoit padore Ne 4 «Kocoit renukounmi»



3apanue:

1. ITo puc. 1.6.12 ¢ ycTaHOBOUHBIMH pa3MepaMu M 3agaHHbIMU (Taba. 1.6.1)
KoopauHataMu TOukd S(S") mocTpoiiTe GPOHTANBHYI0 W MPOGHIBHYIO MPOCKIHH
KOCOTO TEJIMKOUIa CO Cpe3aMu MPOQIIBHBIMU TIIIOCKOCTSIMH (i U Sy BBHITOJTHCHHBI-

Tabnuya 1.6.1

HNcxoanbie 1anHble 1J15 rpaduyeckoi padoTnl Ned

Ne | S8 |K(K%K™?) | 0,(0,7 | Hampasre:
BapH BpaIlEHUS
PI= | 2 X z y | z | obpasyto-
aHTa meit
1 |50 | 50 70 85 | 60 | 40 MIpaBoe
2 | 60|50 | 75 65 | 95 | 20 JIeBOE
3 | 70 | 50 | 45 60 | 55 | 40 paBoe
4 | 50| 50| 135 | 35 | 55 | 60 JICBOE
5 | 60| 50 | 135 30 | 100 | 75 MIpaBoe
6 | 70 | 50 | 105 | 40 | 70 | 65 JICBOE
7 |50 | 50| 70 70 | 60 | 35 MpaBoC
8 | 60| 50 | 70 85 | 95 | 20 JICBOC
9 |70 | 50 | 70 60 | 70 |35 paBoe
10 | 50 | 50 | 130 20 | 55| 65 JIeBOE
11 | 60 | 50 | 130 15 | 105 | 75 IpaBoe
12 | 70 | 50 | 115 | 40 | 70 | 80 JICBOE
13 | 50 | 50 | 55 80 | 60 | 30 paBoe
14 |1 60 | 50 | 70 70 | 105 | 35 JIeBOE
15 | 70 | 50 | 70 85 | 65 | 25 paBoe
16 | 50 | 50 | 130 30 | 65| 75 JICBOE
17 | 60 | 50 | 125 | 40 |[105| 70 paBoe
18 | 70 | 50 | 130 | 40 | 55 | 65 JICBOE
19 | 50 | 50 | 55 60 | 70 | 30 IpaBoe
20 | 60 | 50 | 50 60 | 105| 40 JIeBOE
21 | 70 | 50 | 110 20 | 100 | 65 paBoe
22 150 | 50 | 115 | 40 | 65 | 65 JIeBOE
23 | 60 | 50 | 125 10 | 110 | 65 paBoe
24 | 70 | 50 | 75 70 100 | 35 JICBOE
25 | 50 | 50 75 60 | 70 | 20 paBoe
26 | 60 | 50 | 65 90 | 1151 40 JICBOE
27 | 70 | 50 | 135 40 | 110 | 60 MpaBoe
28 | 50 | 50 | 115 20 | 70 | 70 JICBOE
29 | 60 | 50 | 115 35 | 115 60 paBoe
30 | 70 | 50 | 45 65 | 115| 35 JICBOC

MU Ha PacCTOSHUH TIO
ero jmuHe 180 mwM.
Pazmepsi, B3sTBEIE B
CKOOKH, Ha YEepTekK HE
HAHOCHTD.

2. Iloctposite 110
3aJaHHbBIM B Tabm. 1.6.1
KoopauHataMm  (ppoH-
TaJIHLHOM POEKIUHU
touku K(K",K™ — ?) ee
OpPOQUIBbHYI0O  TTPOCK-
{0~ TpU  YCJIOBHH
MPUHAIICKHOCTH TOY-
KW TTOBEPXHOCTH TEJIH-
KOHU/Ia.

3. [loctpoiite 1o
3aIaHHBIM B Taou. 1.6.1
KOOpIMHATaM po-
bunpHOM MPOEKILINH
toukn O,(0," — ?,0,™)
ee (POHTAIBHYIO TPO-
CKIIMI0 TIPU  YCJIOBHH
MPUHAIIICKHOCTH TOY-
KU TIOBEPXHOCTU TEIH-
KOU/Ia.

I'paduueckyro pa-
00Ty BBINOJHUTE Ha
Oenoit yeprexHO Oy-
mare ¢opmara A3 wu
opopMute mo ooOpasiy
(puc. 1.6.13). B neBom
HIOKHEM YIJIy uepTeka
MOMECTUTE TaONHIy C
KOOpAMHATAMU CBOETO
BapHaHTA.
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TEMA 1.7
IHOBEPXHOCTHU BPALHIEHUA

Kpatkoe conep:xanue:

W

O N O

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

MOBEPXHOCTH BpalllCHHUS,

reOMETPUYECKUE TeNa: WIMHJP, KOHYC, 1Iap, TOp;

CEUYEHUS HWINHJIPA U KOHYCA IIOCKOCTSIMU YACTHOTO MOJI0KECHUS;
CEYEHHMS 11apa U Topa IIOCKOCTAMH YaCTHOTO TOJIOKEHUSI.

BOHpOCbI H 3aJJaHusA

Kak o6pasytorcst nosepxnocmu epawenus?

Kakue xapakmepnvie 1unuy pa3indaroT Ha TIOBEPXHOCTSIX BpAIICHHS?

Kak o0pa3yroTcs MOBEpXHOCTH YUIUHOPA U KOHYCA?

K kakum MOBEPXHOCTIM — JUHEUUAMbIM UMY HeTUHeUYamslm — OTHOCSTCS IIH-
JUHP U KOHYC?

Kakoit nopsook UMEIOT 3T MOBEPXHOCTHU?

[{umrHIp U KOHYC KaK eeomempuyeckue meid.

Kakue xapakmepnvle npuznaxu Ha 9epTeKe UMEIOT MIIMHIP U KOHYC?
[lepeuncnure ceuerus nosepxHocmu YUIUHOPA MIOCKOCTIMU YaCTHOTO TOJI0-
AKEHUS?

[lepeuncnure ceuerus nosepxHocmu KOHycad TIOCKOCTSIMHU YaCTHOTO TIOJI0XKe-
HUS?

Kak obpasytorcs cghepuueckue u mopogvie nosepxHocmu?

Kaxkoi nopsioox UMeIoT MOBEPXHOCTH 11apa U Topa?

Jaiite onpeodenenue wapa xak TeOMETPUIECKOTO TEA.

HazoBuTe XapakTepHbIC NPUSHAKY Wapa HA YEPTEKE.

JlaiiTe onpedenenue mopa xak TEOMETPUUYECKOTO Tela.

Kakwue ObIBaroT mopossie nogepxnocmu?

HazoBuTe XapakTepHBIC NPUHAKU OMKPLIMO20 MOopd, mopoudd u 21060uda Ha
gepTexe.

B KakuX CEUCHHSIX OTKPBITOTO TOpa MOJIYJaroTCs kpussie [lepces?

B kakux 4acCTHBIX CIydasX KPUBBIC B CCUCHUSIX OTKPHITOTO TOPa HA3bIBAIOTCS
osanamu Kaccunu?

Kax o0pa3yroTcst mOBepXHOCTH BPAIEHUS — LIUNCOUObL, NAPAOOIOUObL, OOHO-
U 08YNnojocmubie eunepooioudsl?
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Puc. 1.7.1. Illoctpouts npoduis-
HYIO IIPOEKIUIO IIHJIMH/PA C OT-
BEPCTUEM

L 5"

Puc. 1.7.2. TlocTpouTh TOPU30HTATBHYIO MTPOSKIIHIO IIHJIUHIPA



Puc. 1.7.3. loctpouts ropu-
30HTAJLHYIO ¥ TOCTPOUTH TIPO-
(GMIBHYIO MPOEKIINU KOHYCa

Puc. 1.7.4. JloctpouTh NpodMIbHYIO U TOCTPOUTH TOPU30HTAIIb-
HYIO TTPOEKITUHN KOHYyCa
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Puc. 1.7.5. JloctpouTh ropu30HTAIBbHYIO Puc. 1.7.6. loctpouth PppoHTAIBHYIO
U TIOCTPOUTH NMPOPUIBHYIO MPOEKIHH HPOEKIIHIO MOoJTylapa
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Puc. 1.7.7. JlocTpouTh (ppOHTAIBHYIO MPOEKIUIO MOTyIIapa
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Puc. 1.7.8. JlocTpouTh TOPU30HTAIBEHYIO Puc. 1.7.9. locTpouTs (DpOHTAILHYIO
IPOEKIKIO 1/4 OTKPBITOrO TOpa IPOEKIHUIO 1/4 OTKpBITOro TOpa
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Puc. 1.7.11. JlocTpouts GpOHTATBHYIO U

Puc. 1.7.10. locTpouTs GpOHTAIBHYIO TPOEK- TOPU30HTAIBHYIO MPOCKIUU TOPOUIA
IIMI0 TOPOUJIa (CaMOIEPECEKAIOIINICS TOP) € (camonepeceKaroImuics Top) C BBIPE3OM
IPU3MATUYECKUM OTBEPCTUEM Y IPU3MATHYECKUM OTBEPCTHEM
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Puc. 1.7.12. ITocTtpouTh ppoHTANBHBINA U TPOPUIBHBIA OYEPKH
MOBEPXHOCTH OJHOIMOJIOCTHOTO TUIIEPOOJIONIa BpalieHuEM
npsimoit AB Bokpyr ocu i(i",i"™)(i L W)

I'paduueckas paGora Ne 5
uaueap, KoHyC

[TocTpoiiTe 3amanHbie B Ta6u. 1.7.1 rpaduueckue ycnoBusi — (pOHTAJIbHBIE
OPOEKLUU [WIMHAPA U KOHYca CO cpe3aMH (PPOHTATIBHO-TIPOSUPYIOIIUMHU MIJI0CKO-
CTSIMHU, TOPU30HTAIBHBIMU U MTPO(YUIBHBIMU IIJIOCKOCTSAMU YPOBHSI,

3ananue:
3aoaua 1 (puc. 1.7.13, a). [TocTpoiiTe TOPU3OHTAIBHYIO U MPOQHUILHYIO TIPO-

CKIMH OWJINHAPA.

3aoaua 2 (puc. 1.7.13, 6). IlocTpoiiTe TOPU3OHTAIBHYIO U TPOQUIBHYIO TPO-
CKITUU KOHYCA.

O6e 3amaun rpaduueckoit pabotrsl No 5 BBINMOJHUTE HA OJTHOM JIUCTE Oeoi
yeprexHon Oymaru gpopmara A3 u odopmute 1o odpasity (puc. 1.7.13).

I'padpuueckas padora Ne 6
Ilap, Top

[TocTpoiiTe 3ananubie B Ta0a. 1.7.2 rpaduyeckue yciaoBusi — GPOHTAIBHYIO U
TOPU30HTANIBHYIO TPOEKLUH 1Iapa U 3a/laHHbIe MPOEKIIUU TOpA.

3ananue:
3a0aua 1 (puc. 1.7.14, a). JlocTpoiTe TOPU3OHTAIBHYIO MPOEKIIMIO IIapa co

cpe3aMu (ppOHTATHLHO-TIPOCIUPYIOMIUMH TUIOCKOCTSAMH, TOPU30HTAIBHBIMA M TIPO-
(UITBHBIMU TUIOCKOCTSIMU YPOBHS U MTOCTPOUTE €ro MpodUIbHYIO MPOSKITUIO.

3aoaua 2 (puc. 1.7.14, 6). JlocTpoiTe 3aJaHHbIC MPOCKIIUU TOpa CO CpPe3aMu
MJIOCKOCTSIMHU YaCTHOTO TTOJIOKEHUS U TIOCTPOMTE €r0 HEJAOCTAOIIYIO MTPOCKITUIO.

O6e 3amaum rpadudeckori padoTel No 6 BBIOJHUTE HA OJHOM JIMCTE Oemoit
yepTexxHoi Oymaru popmara A3 u opopmute o odpasity (puc. 1.7.14).
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Tabnuya 1.7.1

Hcxoanblie naHnble 115 rpaguyeckoi padoTnl Ne 5
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IIpooonsicenue maon. 1.7.1
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IIpooonsicenue maon. 1.7.1
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Oxonuanue maon. 1.7.1
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Tabauya 1.7.2

Hcxonnbie 1aHHbIE /151 rpaduyeckoii padoTnl Ne 6
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IIpooonscenue maon. 1.7.2
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IIpooonscenue maon. 1.7.2
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IIpooonscenue maon. 1.7.2
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Oxonuanue mabn. 1.7.2
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TEMA 1.8
KACATEJIBHBIE IIVIOCKOCTH

KpaTtkoe cogep:kaHue:

® KacaTeJbHBIC TNIOCKOCTH;
® 3JIEMEHTHI KaCaHUS;

® HOpPMaJIb K IIOBEPXHOCTH.

Bonpocel u 3aganust

1. Yto Takoe xacamenvHas n10cKoCcmsb K OBEPXHOCTU?

2. Yto sABNSAETCS 271eMeHmamu Kacauus TIIOCKOCTU C JUHEWYaThIMU M HEJIMHEeHya-
THIMU KPUBBIMU IIOBEPXHOCTSAMU?

. KakuMu nmuHMsIME MOKET OBITh 3a0aHa KacamenbHas niocKoCmy?

. Kakue Touky Ha OBEPXHOCTHU HA3BIBAIOT 0ObIKHOBEHHbIMIU, & KAKUE 0COObIMU?

. Kak Ha3bIBaeTcs npavas, nepneHoukyiapHas K KacameabHOU NI0CKOCMU B TOUKE
KacaHus IOBEPXHOCTH?

~ W

o1

3agaum
// \\
/ N\
\ ) \\ //
A\ \ /

Puc. 1.8.1. 3agaTh N10CKOCTh, MPOXOASIIYIO Ue-
pe3 Touky A KacaTelbHO K TOBEPXHOCTH IHIIMH-
Ipa (HeIOCTAIOIIYI0 IPOEKIIUI0 TOUYKH JIOCTPO-
UTh, UCXO/IS U3 IPUHA/IIEKHOCTH €€ TOBEPXHO-
CTH LIWJIMHAPA)
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Puc. 1.8.2. 3agath mI0CKOCTH,
MPOXOJISIIKE yepe3 TOuKy F
KacaTeJIbHO K MOBEPXHOCTH
KoHyca. [loctpouTs 251eMeH-

TBbI KaCaHUs

-~ 7 N
~ / &N\
/ / B "
NG
\\\ \ /
" N, /
N N /

Puc. 1.8.3. 3agaTh mI10CKOCTh, MPOXOAAIIYIO Ye-
pe3 Touky B kacarenpHO K MOBEPXHOCTH KOHYCa
(HEeIOCTAOIIYIO TPOEKIIUIO TOUKH TI0CTPOHTD,
WCXO/IsI U3 IPUHAITICKHOCTH €€ MOBEPXHOCTH

KOHYca)

// \\
/ \
\ /
N /
// \\ \\
/ N\ N\
D'
N\ / / N /
N / /
N / / \\ //
Puc. 1.8.4. 3agaTh MI10CKOCTh, MPOXOSILYIO Uepe3 Puc. 1.8.5. 3aaTh MI0CKOCTH,
Touky C KacaTelbHO K TOBEPXHOCTH I1apa (Heao- NpOXOAAILyIo uepe3 Touky D ka-
CTAaOIIYIO MMPOCKIUIO TOYKH JOCTPOUTH, UCXOIA U3 carTeibHO K MIOBEPXHOCTH TOPOUA
(HETOCTAIOIIYIO TTPOEKITUIO TOYKH

MPUHAJICIKHOCTH €€ ITOBECPXHOCTU mapa).

JOCTPOUTH, UCXOAd U3 IPUHA-

[TocTpouTh HOpMAITH K IOBEPXHOCTH B TOUke C
JIEKHOCTH €€ MTOBEPXHOCTU TOPO-

nna). I[Tocrpouts HopMab K mo-
BEPXHOCTH B Touke D
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Puc. 1.8.6. 3agath ma0cKOCTh, MPOXOASIILYIO Uepe3 TOUKy A Kacaremb-

HO K MTOBEPXHOCTHU TOpa (HEAOCTAIONIYIO MPOEKIINIO TOYKH TO0CTPOUTb,

UCXOJs U3 MPUHAIUICKHOCTHU e€ MOBEepXHOCTH Topa). IlocTpouts HOP-
MaJjib K MIOBEPXHOCTH B TOUKE A.

N
\\ N \\
NI LTS
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\ A\ \ ] En
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NN , \
S
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7/ d - //
B O 24 __:.\-—;7/
J
/
\\ // A : ‘
TIE ]|

Puc. 1.8.7. 3agats miuockocTy, Mpoxoasiue yepe3 Touky E kacatenbHo k

MOBCPXHOCTU UJIMH/pPA. HOCTpOI/ITB QJICMCHTHI KaCaHUA
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Puc. 1.8.8. 3agaTe miockocTy, KacaTtelibHbIE K IOBEPXHOCTHA KOHYCA U Ta-

paICIIbHBIC HpHMOﬁ m. HOCTpOI/ITB QJICMCHTBI KaCaHU A

/ .\

T 1T TN
NL | A

/
[
\

\

T T TN
.
N A
N
N
/
I

\N //

N T I

Puc. 1.8.9. 3agate 00m1yI0 KacaTeIbHYO
TUIOCKOCTH (O/IHY) K IOBEPXHOCTH IlIapa
1 KOHycCa

Ynpaxxknenue Ne 4
ITocTpoenue KacaTeJJbHOM
IIOCKOCTH

ITo wucxomHpIM JaHHBIM (TaOII.
1.8.1) mocTpoiite MPOEKIIUN TreOMETPH-
YECKUX TeJ — C JIMHeW4aToil (KOHYC) U
HeJIuHevarod (map, TOpOUA, TOp)
KPUBBIMU MTOBEPXHOCTSAMH.

3ananue:

1. TloctpoiiTe OomHY W3 IUIOCKO-
creit a(m;Nm,), OMTHOBPEMEHHO Kaca-
TEJbHYIO K TIOBEPXHOCTSAM OOOMX Treo-
METPUYECKUX TEJl.

2. OTMeTrbTe 3JEMEHTHl KacaHWs
9TOM IUIOCKOCTH C JIMHEMYaTOW MU He-
JIMHENYaTOM ITOBEPXHOCTSIMM.

3. [locTpoiiTe HOpMalb N K HETH-
HEMYaTON NNOBEPXHOCTU B TOUYKE Kaca-
HUS TJIOCKOCTH Q.

4. Onpenenute Ha MPOEKIUIAX BU-
JUMOCTb 33JJaHHBIX TEOMETPUUYECKUX

TE€JI OTHOCHUTENBHO IMTOCTPOEHHOW KAacaTEIbHOU MIIOCKOCTH.
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Tabnuya 1.8.1
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I/ICXOI[HLIC JAaHHBIC IJIA YIIPAKHCHUA
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IIpooonscenue maon. 1.8.1
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Oxonuanue maon. 1.8.1
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VYopaxxunenue Ne 4 BoImosHUTE Ha Oenoil ueptexxkHoil Oymare gopmata A4 u
odopmute 1o obpasiy (puc. 1.8.10).

BHTY YnpaxHeHe N°
Paspabor ar] Bap N
[posepun

Puc. 1.8.10. OGpa3en BoioTHEHUS yripaxxHeHUs Ne 4
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TEMA 1.9
KOMBUHHNPOBAHHOE 'EOMETPUYECKOE TEJIO

Kpartkoe cogep:kanue:

® IIOCTPOEHME IPOEKIMHA KOMOUHHUPO-
BAHHBIX TEOMETPUYECKHUX Tel, 00pa3o- 3agaun
BAHHBIX M3 HPOCTHIX I'€OMETPHYECKHUX
TEJ CO CPE3aMM IUIOCKOCTAMH 4acTHO-
IO MOJIOKEHHS U IIPOEIUPYIOIIUMH OT-
BEPCTUSAMM  IIMHAPUYECKOM MM

NpU3MaTHUECKON (OPMBI. A \\ﬁ
:

Bonpocs! u 3aganust
1. Yto Takoe KoMOUHUpOBAHHOE 2eo- — |
Mempuveckoe meno? / 1 | N
2.Ilo KakuM TpU3HAKAM Ha YepTexke A= WA\
MOKHO OIPEACIIUTh 2eoMempuyecKue av4 NN Bhs
¢opmbl, 0Opazyrolme KOMOMHUPOBAH- /V ™ ! " \\\ %
HOE TeNo? Hé\ { - - 117
3. KakoBa normyeckass mocienoBa- \ P i /]
TEJIBHOCTh 2paguueckozo peuieHus 3a- )

pagp p NNON y i
a4 ¢ KOMOMHUPOBAHHBIMU T'€OMETPH- \ —_ P4
YECKMMHU TeJIaMu? N\~ | LB

T

Puc. 1.9.1. JloctpouTs (PpOHTAIBHYIO U IOCTPOUTD
NpOoGUIBHYIO MPOEKIUHU LIUIUH]PA U YCEUEHHOTO
KOHYCa, CpE€3aHHBIX 6 TNIOCKOCTAMHU B(B)

.
{/ | \\
/ N .
| Vi
_ | _ ] ] 4
\, /| /
N\ p/

Puc. 1.9.2. JToctpouTh (PpOHTAIBEHYIO MPOSKIUIO IIIITMHIPA U YCEUEHHOTO KOHYCa,
Cpe3aHHbIX 4 MPOQUIEHO-TIPOCIIUPYIOMINMHE IUIOCKOCTSIMU a(Qy)
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Puc. 1.9.4. TTocTpouTh MpoQrIbHYIO
™ — MPOEKIIMI0 KOMOWHUPOBAHHOTO I'e0-
METPUYECKOTO Tea

Puc. 1.9.3. JlocTpouTh ropu30HTAIBHYIO U TO-
CTPOUTH NPOPIIbHYIO POEKIIUN KOMOUHUPO-
BAaHHOI'O T€OMETPHUYECKOTO Tella

I'paguueckasi padora Ne 7
KoMOuHMpOBaHHOE reoMeTpHYeCcKOe TeJI0

[TocTpoiiTe 3aganHoe B Tabn. 1.9.1 rpaduueckoe ycnoBue — GppoHTAIBHYIO U
TOPU3OHTAJBHYIO MPOEKIINY KOMOMHUPOBAHHOTO T€OMETPUYECKOTO Tella CO Cpe3a-
MU, BBIPE€3aMHU ¥ OTBEPCTUSIMH YACTHOTO TIOJIOKECHHUSI.

3ananue:
JlocTpoiiTe TOpU30HTAIBbHYI0 U (POHTAIBHYIO MPOEKIIMH KOMOUHHPOBAHHOTO
Ir€OMETPUYECKOI0 TeJla U MOCTPOUTE ero NpohuiIbHYI0 IPOSKIIUIO.
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Tabnuya 1.9.1
Hcxoanblie nanuble As rpaguyeckoii padorsr Ne 7
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IIpooonsicenue maon. 1.9.1
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IIpooonsicenue maon. 1.9.1
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Oxonuanue maon. 1.9.1
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['paduyeckyro paboTy BBIIOJHUTE HA O€Noi YyepTexkHOM Oymare dhopmaTta A3 u
odopmute mo obpasity (puc. 1.9.5).
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TEMA 1.10
MNEPECEYEHHME MIOBEPXHOCTEN C INIOCKOCTBIO
OBHIEI'O ITIOJIOKEHUA U C ITPAMOMU JIMHUEHN

Kparkoe cogep:xanue (moBTOpeHue):

MJIOCKOCTH OOIIET0 U YACTHOTO MOJI0KEHHUI;

psiMble 0COOOT0 MOJIOKEHUS B MIIOCKOCTH;

T€OMETPUYECKHE TENIA,

MOCTPOEHUE MPOEKIINI TOYEK HA TOBEPXHOCTU T'€OMETPUUECKUX TElT;
CEUCHMS T€OMETPUUECKUX TEJl TUIOCKOCTSAMH YaCTHOTO TIOJIOKECHHUS,
CII0CcOOBI TpeoOpa3oOBaHMsI USPTEKA,;

NEpECEUCHHE MPSMOM C MOBEPXHOCTHIO TEOMETPUUYECKOIO TENA,
CEUYCHHE T€OMETPUUECKHUX TEJI MNIOCKOCTHIO OOIIETO MOJIOKEHMUS;
OTpeJIeSICHUE PACCTOSHUS OT TOUKH J0 MMOBEPXHOCTH.

BOl'lpOCLI H 3aJaHus

1. Kak ctpositcsi Hedocmarowue npo-

3anaun
eKyuy moyexk Ha IMOBEPXHOCTHU T€O-
METPUYECKUX TEN?
2. Kakoe ceoiicmeo npoeyupyroweii
NJI0CKOCMU WCTIONB3YeTCs TpH TOo- | av
n L@
CTPOEHHHU JIUHHH TIEPECEUeHHUs ee C / e d
MIOBEPXHOCTSIMH  TCOMETPUYCCKHUX "\ 18"
TeH? / // 2 “ \ 4 "
. T -
3. Omumure  epaghuueckuti - aneo- y

pumm OCTPOCHHSI Ha YEPTEHKE TOUEK /
TIepeceUCHHsI TIPSMO € ITOBEPXHO-
CTBIO. 5=
4. TlpaBuina nocmpoenuss mouex Ha
MTOBEPXHOCTSX TE€OMETPUICCKIX TEJI.
5. Kakoe npeobpazosanue uepmeorca
MOJKET OBITh HCITOJIb30BAHO IS T10-
CTPOCHHS JIMHHHA TIEPECCUYCHUS I10-
BEPXHOCTH. T€OMETPHUYECKOTO Tema
TJI0CKOCTBIO OOLIETO MOJIOKEHUS?

6. Kak ompenenuts paccmosinue om
MOouKU 00 HOBEPXHOCMU?

Puc. 1.10.1. ZlocTpoUTh TOPU30HTATIBHYIO MPOEK-
MO TUPAMH/IBI B IOCTPOUTH HATYpaAIIbHBIE BE-
JMYMHBI CEUYCHUH €€ TIOBEPXHOCTH IIIOCKOCTSIMHU
a(ay) u B(Bv) BpaiienrneM BOKpyT (GpoHTATBHO-
MPOCIUPYIOIIMX OCEH i1 1 I
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Puc. 1.10.4. Haiitu Touku nepecedeHus npsaMon M ooie-
T'0 TIOJIOKEHHUS C JIMHENYATON MMOBEPXHOCTHIO HAKIIOHHOTO
KOHYCa, UCTIOJIb3Ysl CEUeHUE TTOBEPXHOCTH KOHYCA BJIOJIb 00-
Pa3yIOIIMX TUIOCKOCTHIO OOIIIETO MOJI0KECHHUS
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Puc. 1.10.5. HaliTu Touku nepecedenus npsiMoi N
00I111er0 MOJ0XKEHUS C TMHEWYaTOl MOBEPXHOCTHIO
HAKJIOHHOTO IIWINHJPA, UCTIOJIb3Ys CEUEHUE MOBEPX-
HOCTH IIMJIMHJIPA BIOJIb 00pa3yIoLINX IIOCKOCTHIO
00IIIEr0 MOJIOKEHUS
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Puc. 1.10.6. [TocTpouth HaTypaTbHYIO BEIH-
YUHY CCYCHHUS TUPAMHJIBI IIOCKOCTHIO
a(AABC) u noCTpOUTH TPOCSKITUH TOMaHOM
JMHHUY TIEPECCUCHHS Ha 3aIaHHBIX MTPOCSKITUSIX
MTUPAMUIBI

Puc. 1.10.7. OnpenenuTs paccTostHAE
oT Touku K 10 moBepxHOCTH 11apa
(pemuTh 1ByMst cioco0aMu — 3aMeHOM
IJIOCKOCTEN MPOEKIHI U BpallleHUEM
BOKPYT TOPU30HTAIHLHO MPOELUPYIO-
Tieii ocu i)
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Ynpaxnenue Ne 5
IlepecevyeHue MOBEPXHOCTH € MPSAMOI 001ET0 MOJI0KEHUS

[To 3amannpiM B Tabn. 1.10.1 koopamHaTtaM TOYEK IMOCTpOMTE rpaduueckoe
yCIIOBUE 3a/1aull — (DPOHTATBHYIO ¥ TOPU3OHTAIBHYIO MPOCKIIMH T€OMETPUUIECKOTO
Tea u mpsMyto ooriero mojoxxeHus MN.

3aganue:

1. 3axmounte npssmyro MN Bo BCOMOTraTenbHYIO MPOELUPYIOLIYIO IIOCKOCTb
o (yKa3aHa 10 BapHaHTaM) M IOCTPOMTE JIMHUIO MEPECEUEHUs] TOBEPXHOCTH 3a]1aH-
HOT'O F€OMETPHUYECKOr0 Tela CO BCIOMOIAaTEebHOW IUIOCKOCTBIO o (BCE JIMHUM IO-
CTPOEHHUS OCTAaBUTh HA YEPTEXKE).

2. Ompenenute MCKOMBbIE TOYKU TiepecedeHust 1 (Buaumas) u P (HeBuanmas)
npsimoii MN ¢ MOBEepXHOCTBbIO T€OMETPUUECKOI0 Tesla Ha nepeceueHuu npsimor MN
C IOCTPOEHHOW JINHUEHN NIEPECEUECHHUSI.

3. B Touke T mocTpoiiTe K NOBEPXHOCTU T€OMETPUUYECKOTO Tea KacaTelIbHYIO
wiockocts B(MNn).

4. OnpeenuTte OTHOCUTENIBHYIO BHUJIUMOCTb NPSAMOH, NMOBEPXHOCTH U Kaca-
TEJIbHOM IIJIOCKOCTH.

VYopaxnenre Ne 5 BpImoigHUTE Ha Oenoil uepTeskHor Oymare dopmata A4 u
odopmute 1o obpasiy (puc. 1.10.8).
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IIpooonxcenue mabn. 1.10.1
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IIpooonscenue mabn. 1.10.1
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Oxonuanue maobn. 1.10.1

2N

Ml

y

)

o[s[M[N O[M[N oM

x |[95]45| %30 70| ™| 35 IEIIEG

y | 65]45]16] 0 y 50|25 y [40] 0 [0

z|ole]e] o z [45]85] 0 z|040]40
I'papuueckas padora Ne 8

CeveHue MOBEPXHOCTH IJIOCKOCTHIO 001IEr0 MOJI0XKEHUS

[Toctpoiite 3aganHoe B Tab6a. 1.10.2 rpadudeckoe yciaoBue — QpOHTAIBHYIO H

TOPU30HTAIBHYIO MTPOEKIINKU 33JAHHOTO T€OMETPUUYECKOT0 TeJia U MIIOCKOCTU 00111e-
ro nonoxeuusa ABC.

3aganue:

1. CrocoOoM 3aMeHBI TIIIOCKOCTEH MPOEKINI MOCTPONTE JTUHUIO CEYCHHS T10-
BEPXHOCTHU 3a/IaHHOT'0 FTEOMETPUUYECKOTO TeNa MIIOCKOCTHIO O0IIETO MOJOKEHHUS.
2. OnpeienuTe HaTypaJIbHYIO BETMYUHY ITOCTPOCHHOTO CCUCHUSI.
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x | 125 | 140 35
y 0 40 40
z | 40 0 80
BHTY YrpaxeHue NY
Pazpatonan BapuaHm
lposepun Ip.

Puc. 1.10.8. O6pa3er BoinoaHeHUs: ynpaxHeHus Ne 5
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Tabnuya 1.10.2

Hcxoanbie 1aHHble 115 rpaguyeckoi padoTnl Ne 8

R »
&S
X Y / X Y /
A 113525 | 28 A 110 75 | 30
B | 1156553 . B |130] 50 | 60
C | 80|23 |40 ’i G| 100] 35 | 60
S |45]55 |0 ’Aﬁ S | 50 | 60+ 90
0 | 455590 N> 0 |50 |60 0
A »
S Z
X Y 7 X Y /
A 1130|160 | 20 A 113025 | 20
B |110]100] 70 | B [105]10 |0
C 95|70 |40 C 857050
S |50 |60 | 90 S | 45160 | 90
0 | 50 | 6040 Y 0 |45]60| 0
A /
X Y / X Y /
160 | 80 | 40 A 1135010 | O
B |145(45 | 80 |x B 10040 |15
C | 120]50 | 60 C |125] 55 | 50
S |70 |60 |90 S | 35145 |90
0|75(60]0 ! 0 |60]60] 0
Q
/
X Y / X Y /
A 1251 100| 30 A 116085 | 95
B 10550 | 80 |, B |140]30 | 20
C | 150| 80 | 55 C [105]55 | 45
S |50(60] 0 i S | 60|60 0
960 0 | 506090 980y 0 | 60|50 |90
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IIpooonscenue maon. 1.10.2

X Y Z
A 145140 | 0
B (115|110 | 90
C 1|0 |65]50
S (6080 0O
0 [60 |80 |90

X Y /
A (110 [ 105) 75
B 140|135 |15
C 115060 | 40
0160|600
S 60|60 |90

X Y /
A 150 |100| 65
B [110]40 |15
C | 95]65]050
S 155]60|90
015 (60] 0

X Y VA
A |140| 35| 50
B |1M0|0 |0
C {100} 75|70
S |0 (5090
0160250 0
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IIpooonxcenue maon. 1.10.2
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Oxonuanue maba. 1.10.2

/0

o0
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25

65
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90
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40
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60

45

80

75

20

20

o | O | @O | =

60

45

I'paduuaeckyro paboty Ne 8 BeimosiHUTE Ha Oenoit yepTexkHON Oymare dhopmara

A3 u opopmute o 06pasity (puc. 1.10.9).
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TEMA 1.11
MNEPECEYEHUE MIOBEPXHOCTEN

Kparkoe cogep:xanue:
® YaCTHBIC CITyyau MepecevyeHus MOBEPXHOCTEM;
e 001IKE CIyYau NEePECEUCHHUs] IOBEPXHOCTEN

agbrwnE

o

10.

11.

12.

13.

CHO0CO0 BCTIOMOTATENIbHBIX CEKYIIHUX TIOCKOCTEH;
CIoCco0 KOHIIEHTPHIECKUX cep;
CIIoco0 KCIEHTpUYECKuX cdep.

Bonpocel u 3aganust

Uro Takoe unus nepeceuenus NIOBEPXHOCTEN?

[To xakuM JTMHUAM TIEPECEKAIOTCS epPaHHbLE NOBEPXHOCHIU?

[To KakuM JTMHUAM TIEPECEKAIOTCS NOBEPXHOCU 8PAUYEHUA?

Kaxoii nopsiook nmeer KpuBasi JIMHHS IEpECEUEHUsI TOBEPXHOCTEN BpallleHUs ?
Kak cTpoutcss nMHHS TIEpeceyeHHs, €ClIi 06€ HO8epXHOCMU Npoeyupyroujue
(1-ii yacTHBIN ciydait)?

Kak ctpoutcsi NIuHUS TIepecedeHUs, €CIU OO0HA NOBEPXHOCHb NPOEYUpYouds
(2-1i yacTHBIN ciyyait)?

Kakue noBepxHOCTH Ha3bIBAIOTCS coocHbimu? Kakast TUHUS TIepecedeHHs MOy-
YaeTcsl, €CIM MOBEPXHOCTH BpalleHHsI COOCHBI (3-# yacTHBIN citydaii)?

B kakom cnyudae mepeceueHuss HOBEPXHOCTEH BpallleHUs 2-TO MOPSAKAa MOXKHO
npuMeHuTh meopemy 1. Mownoca? Cdhopmynupyiite Teopemy [. Momxa
(4-i1 yacTHBIN ciTydaii).

N35moxuTe CyInHOCTh CIOCOOOB IMOCTPOCHUS JTUHUN TEPECEUCHUS C MTOMOIIBIO
NOCPEOHUKO8.

Onummre o0t epaghuyeckuii aneopumm sl TOCTPOSHUS JTMHUAN TIEPECEUCHUS
MTOBEPXHOCTEH C TIOMOUIBIO TOCPETHUKOB.

[lepeuncnute cnocodwl nocmpoenuss TUHAN TIEPECEUEHUST ¢ TIOMOIIBIO TIOCPE-
HUKOB?

Kaxue rpadunueckue ycnoBus T0HKHBI OBITH COONIOACHBI 1JIsI IPUMEHEHHS CII0-
cola cexywux niockocmeti; Ciocoda KOHYyeHmpu4eckux cgep; cnocoda sxcyeH-
mpuyeckux cgep?

OnummuTe aropyuT™ TSl TOCTPOCHUSI IMHUU NepeceyeHuss MHO202PAHHUKOS.
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Puc. 1.11.1. [loctpouts
IPOPHILHYIO TIPOEKLIUIO Puc. 1.11.2. IToctpouTts npodmiibHYI0
K0M6HHHp03aHHor0 reo- MPOCKIMUIO ITOJIOr0 MOJYIHUIIMHAPA
METPUYECKOTO Tea ¢ BbIpe3oM (1-ii yacTHBIN cirydail)

(1-# yacTHBIH city4ait)
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Puc. 1.11.3. [TocTponTh TOPU30HTAIIBHYIO TPOCK- Puc. 1.11.4. JTocTpOUTH TOPU30H-
LU0 KOMOMHUPOBAHHOT'O F€OMETPUYECKOTO TeNa TaJbHYIO TIPOCKIMIO JINHUAU 11€-
(1-# gacTHBIH ciyyail) pecedeHus IBYX TCOMETPHICCKUX

tei (2-# yacTHBIN cirydaii)
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Puc. 1.11.5. TocTpouTh TOpU30HTAIBHYIO U T10-
CTPOUTH NMPOPIIbHYIO TPOEKIIUNU KOMOMHUPO-
BaHHOT'O T€OMETPHUYECKOTO Tela (IepeceuecHne

3 moBepXHOCTEH, 1-if 4acTHBIN ciydail)
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Puc. 1.11.7. locTpouTh TOPU3OHTATHHYIO TIPOSKITHIO
JIMHUU NIEPECEUYCHHS TOBEPXHOCTEHN ABYX T'€OMETPHU-

YeCKHUX TeJ (2-1 9aCTHBIN CiTydail)

Puc. 1.11.6. JlocTpouTs rOpu30H-
TAJIBHYIO MTPOEKITUIO JINHUH TIepe-
CEUeHMsI IBYX N'€OMETPUUYECKHX Tell

(2-# yacTHBIN ciydait)
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Puc. 1.11.8. locTpouts Ha HpOHTAIBLHONH HPOCKIIH
JVHHUIO NIepeceyeHys] MHOTOTPAaHHUKOB U 0(POPMUTH
OYepK MPOEKINHI

—-J&s\ \ coepa

\ ' / mopoud
\ / T
\ /
| // Puc. 1.11.10. JTocTpouTh THHAN
> < B nepeceyeHusi COOCHBIX MOBEPXHO-
cteil (3-i yacTHBIN ciryyait)

Puc. 1.11.9. locTpouTh TOpU30HTAIb-
HYIO TIPOEKITUIO JINHUH TIEPeCceUeHUs
MOBEPXHOCTEH JIBYX T€OMETPUUYECKHX
Ten (0OTHOCTOPOHHEE KacaHue — 2-i
YACTHBIN CITy4aii)
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Puc. 1.11.11. TlocTpouTh PpOHTATBHYIO ogepa
MIPOEKUHUIO JINHUU NePECCUCHUS IUINH- Puc. 1.11.12. JloctpouTh (PpoOHTANBHYIO
JIPOB, OMMCAHHBIX BOKPYT cepsl (4-i MPOEKIMIO Iapa ¢ HUIUHAPUICCKUMHU OT-
YacTHBIN ciyyail: Teopema ['. Momxa) BepcTusiMu (3-i1 1 4-i1 4YaCTHBIE CITydan)
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Pue. 1.11.13. TTocTpouTh GpOHTATBHYIO N
MPOEKIHNIO TMHUYU NIEPECEUCHUS] LIMIIUHIpa ™
1 KOHYCa, OIMCAaHHBIX BOKPYT c(hepsl
(ompenenuTh TOUYKH IBOMHOTO COMPUKOC-
HOBEHHS: IPUMEHUTH Teopemy I'. Momixa, Puc. 1.11.14. TTocTpouTs GpOHTANTBHYIO U
4-i1 4acTHBI ciry4an) TOPU3OHTAIIBHYIO TPOCKIIMH JIMHUU TIepece-

YEHMsI IOBEPXHOCTEW FEOMETPUUECKUX Tell,
OIMCAaHHBIX BOKPYT cepsl (IBOMHOE CO-
MPUKOCHOBEHUE, 4-11 YaCTHBIN CITydaid: mpH-
MEHHTH TeopeMy MoHxka)
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Puc. 1.11.15. TToctpouts ropu-
30HTaJIbHYIO U TPOPUIBHYIO
MIPOEKIUH JIMHUU TIepeceUeHHsE
IIMH/IpA U KOHYCA, OIMCaHHBIX
BOKpPYT cephbl (IBOIHOE COMpH-
KOCHOBEHHUE, 4-i1 YaCTHBIN CITy-
Yaii: IPUMEHUTh TEOpEMY
I'. Monxka)

/

/
\

Puc. 1.11.16. IToctpouts GppoHTATB-
HYIO ¥ TOPU30HTAIBHYIO TIPOCKIINH JIH-
HUH [IepeceueHus IOBEPXHOCTEH reo-
METPUYECKUX TelT U 0QOPMUTH OUECPKHU
HPOEKIUH (IPUMEHHUTH CIIOCO0 BCIIO-
MOTaTeIbHBIX CEKYIUX TUIOCKOCTEH )
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Puc. 1.11.17. ITocTpouTs GpOHTATBbHYIO
Y TOPU3O0HTAIBHYIO MPOCKIINU JINHUH
nepeceyeHus IOBEPXHOCTEN reoMeTpH-
YECKHUX Tell H OOPMHUTH OYEPKHU TIPO-
eKIUi (IPUMEHHUTH CIIOCO0 BCIIOMOTa-
TENBHBIX CEKYIINX TUIOCKOCTEH)

|

Puc. 1.11.18. TToctpouts hpoHTATH-
HYIO YU TOPU30HTAJIBHYIO IIPOEKIIUN
JIMHUY TIepECceueHus OBEPXHOCTEN
TOpOUJIa U KOHYCa, IPUMEHHB CIIOCO0
BCIIOMOTATENIbHBIX CEKYIIMX IIOCKO-
CTel, 1 0POPMHUTH OYEPKU MPOCKIIHIA
(n7s mocTpoeHusl BEpXHEH TOUKHU JIH-
HUU NIEPECEUYEHHUs 3a/laHHbIX TOBEPX-
HOCTEH MpeoOpa3oBaTh YEPTEK)

123



A
g N
R l/ \\ // [ \\
\ \ —~ ~
/ P,
- =7 -
\ il \ |
\ A | \ ol
B \ \
~1 [ T4
L ™
P ™.
// ! \\ / I \
4/‘”‘“\ N\ _ PRy 4 ~
/ N \
I
Puc. 1.11.20. TlocTpouTh GpOHTATBHYIO U
- - - - TOPU30HTAIILHYIO MPOEKIUH JIMHUU TIepe-
: CCUCHUS ITOBEPXHOCTEH Te€OMETPUICCKUX
X Ted U 0POPMUTE OUYEPKH MPOCKIIHUH (TTPH-
*(\ L / MEHUTH CIIOCO0 KOHIICHTPUIECKHUX cep)
[ — /V
N ”

Puc. 1.11.19. TTocTpouts GpOHTAIBHYIO U TOPU3OH-
TAJIBHYIO MTPOEKIINH JIMHAN TIEpECceUeHHs TeOMEeTpUYe-
CKUX TeJl ¥ OOPMHUTH OYEPKU MPOEKLHMH (TIPUMEHUTH

Croco0 KOHIIEHTPUYECKUX chep)
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Puc. 1.11.21. TToctpouTh PPOHTANTBHYIO MPOSKIINIO JIMHUH TTepe-
CEUeHHsI TIOBEPXHOCTEN T€OMETPUUYECKHX TelT U 0(POPMUTH OUYEPK
MPOEKIUU (TPUMEHUTH CITOCOO KOHIIEHTPUIECKUX cep)
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Puc. 1.11.22. TToctpouTs PpOHTATBHYIO IPOEKIIUIO

JMHHUU TIEPECCUCHHS AILTUIITUICCKOTO IHITHHIIPA C

KPYTOBBIM KOHYCOM U 0()OPMUTH OUYEPK MPOCKIIUU
(IpUMEHUTH CIIOCO0 IKCIEHTPUUIECKUX cep)

,)Ci;(\D"
7 N\~ ]
Pped / \7>E
A"l ~ /
\\\‘ / /
\\,T/ \Tﬁ/
B "
B F
ay \ Yupa:knenue Ne 6
/ \\‘ \ Ilepeceuyenue
// >F&\\ \\ MHOTOTPAHHUKOB
- <\ ¢ ITo 3a/IaHHBIM B
// /,’/ @ tabm. 1.11.1 KOOpAMHATaM
N /[~ TOYEK MOCTpOiiTe rpaduueckoe
| B ] ] ycioBue — (DpOHTATBHYIO H

TOPU3OHTANBHYIO  MPOEKIUU
npusmMbl  EDGF  BeICcOTOI
50 mm 1 iupamu sl ABCS.

Puc. 1.11.23. TTocTpouTh POCSKITNH JIMHAN TIepecede-
Hust AByX miockocreit: d(AABCNB(ADEF) (npume-
HUTB CIIOCOO BCIIOMOTATEIbHBIX CEKYIHX TIOCKOCTEH )

3aganue:

1. ITocTpoiiTe GpOHTATBLHYIO POSKITUIO JTMHUH IePECCUCHUS MHOTOPaHHUKOB.

2. OnpenenuTte OTHOCUTENTFHYIO BUIMMOCTh TIOBEPXHOCTEH U JIMHUY TIEPECEUCHUSL.

Yopaxuaenne Ne 6 BeimoaHuTe Ha Oenoil uepTexkHou Oymare dopmata A4 u
oopmuTte mo obpasity (puc. 1.11.24).
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HcxoaHblie faHHbIE 1JIs1 yHIpakHeHUs Ne 6

Tabauya 1.11.1

£ | E £

z |3 3

% § A/B|C|S|E|F|G|D § A/B|C|S|E|F|G|D
3| & 3

M | A Z

X 85| 52| 73| 0] 60| 45| 10| 33 80| 49| 70| 0] 57| 41| 6] 30
y | 1 [ 45| 60| 8| 30| 30| 12| 12| 60|16 | 45| 60| 8| 30| 30| 12| 12| 57
z 0| 24| 46| 24| O] O] 0] O 0| 24| 46| 24| 0] O O] O
X 0| 32| 12| 8| 27| 43| 78| 55 871 55| 76| 0] 60| 44| 10| 33
y | 2 [ 42| 57| 5|27 30| 12| 12| 6017 | 45|, 60| 8| 30| 35| 13| 13| 62
z 0| 24| 421 24 0| 0] 0] O 0| 24| 46| 24| O0f O] O] O
X 0| 32| 12| 8| 30| 40| 74| 52 87152 72| 0] 60| 44| 10| 33
y | 3 [ 48] 66| 12| 33| 33| 15| 15| 60| 18 | 44| 72| 20| 42| 34| 16| 16| 61
z 0| 24/ 46| 24| O] O] 0] O 0] 24| 461241 0] O] 0] O
X 0| 32| 12| 8| 30| 58| 81| 46 87| 54| 73| 0] 60| 44| 10| 33
y | 4 [ 41| 56| 4| 26| 27| 54| 9| 9|19 | 42|57 6| 42|30 12| 12| 57
z 0] 24| 46| 24| 0] 0] O] O 0| 24| 48| 44| 0] 0] O] O
X 0| 32| 12| 8| 24| 52| 75| 40 87| 55| 73| 0] 60| 44| 10| 33
y | 5[ 45| 60| 8| 30| 30| 60| 12| 1220 | 39|58| 6| 41| 30| 12| 12| 57
z 0] 24|46 24| 0] 0] O] O 0| 24| 42| 22| 0] 0] O] O
X 0] 32| 12| 8| 24| 52| 75| 40 671 52| 84| 0] 51| 41| 12| 22
y | 6 | 50| 67| 13| 35| 33| 60| 15] 15|21 8| 60| 45| 30| 45| 10| 10| 50
z 0| 24| 46| 24| O] 0] 0] O 461 24| 0] 24| 0] 0] 0] O
X 0| 32| 12| 8| 29| 57| 75| 40 72151 8] 0] 60| 51]12] 30
y | 7 [ 54| 72| 17| 39| 56| 65| 20| 20| 22 | 10| 60| 45| 30| 28| 9| 12| 57
z 0] 24| 46| 24| 0] 0] O| O 481 27| 0127 0] 0| O] O
X 0| 32| 12| 8| 29| 57| 75| 40 72151 8| 0] 59| 42| 11] 35
y | 8 [ 54| 72| 17| 39| 56| 65] 20| 2023 | 12| 60| 45| 33| 31| 12| 12| 57
z 0| 241 46| 24| 0] O] O] O 481 19| 0| 27| 0] 0] 0] O
X 0] 38| 9] 8| 32| 58| 83| 55 72| 51| 84| 0| 60| 45| 12| 36
y | 9 | 51| 72| 18| 40| 50| 67| 19| 19|24 | 12| 57| 42| 30| 30| 13| 12| 54
z 0| 24| 46| 24| O] O] 0] O 481 30| 0| 40| O] O] 0] O
X 85| 52| 73| 0| 58| 43| 8| 31 69| 48| 84| 0] 48|60 30| 5
y |10 | 42| 57| 5| 27| 32| 14| 14| 60| 25 | 12| 54| 27| 30| 38| 10| 12| 47
z 0] 2414624 0] 0] O] O 45124 0124 0| 0] O] O
X 85| 52| 73| 0| 60| 44| 10| 33 72| 48| 81| 0| 57| 42| 12| 25
y [11 | 48] 66| 11| 33| 30| 12| 12| 57| 26 6| 54| 39| 33| 26| 9] 16| 54
z 0| 24/ 46| 24| O] 0] 0] O 451 24| 0] 18] O] O] 0] O
X 85| 52| 73| 0] 60| 45| 10| 33 85| 52| 73| 0| 60| 45| 10| 33
y |12 40| 59| 4| 26| 30| 13| 13| 57} 27 | 45| 60| 8] 30| 30| 12| 12| 60
z 0| 24| 46| 24| O] O] 0] O 0| 24| 46| 24| 0] O] O] O
X 85| 52| 73| 0] 60| 44| 10| 33 0] 32| 12| 8| 29| 57| 75| 40
y (13| 47| 71|10 32| 37| 12| 12| 57| 28 | 54| 72| 17| 39| 56| 65| 20| 20
z 0] 24| 46| 24| 0| 0] O] O 0] 24| 46| 24 0] O] 0] O
X 85| 52| 73| 0] 60| 44| 10| 33 87| 54| 73] 0| 60| 44| 10| 33
y |14 | 51] 69| 14| 36| 30| 12| 12| 57|29 | 42| 57| 6| 42| 30| 12| 12| 57
z 0| 24| 46| 24| O] O] 0] O 0| 24| 48| 44| 0] O] O] O
X 85| 52| 73| 0| 55| 39| 4] 28 72| 51| 84| 0| 59| 42| 11| 35
y |15 54| 72| 17| 39| 39| 21| 21| 66|30 | 12| 60| 45) 33| 31| 12| 12| 57
z 0] 24146 24| 0] 0] O] O 48119 0127 0] 0] O] O

Ipumeuanue: Tabmuna pazpadborana Kyaypoit O.H.
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I'papuueckas

padora Ne 9
N8 Ceuenne
BHTY YnpakHeHne N°
Paapator o Bop N NMOBEPXHOCTH
[MpoBepun IJIOCKOCTBIO
001ero
Puc. 1.11.24..O6pa3en BbinoaHeHUs ynpaxHeHus Ne 6 m
MOJIOKEHU S
[To 3amanHbiM B Tabm. 1.11.2 xoopauHaTaM TOYEK MOCTPONTE rpaduyuecKoe
yCIIOBHE — (POHTANBHYIO W TOPU3OHTAIHHYIO TMPOCKIIMU TIEPECEKAIOIUXCS
MMOBEPXHOCTEM JUIsl ABYX 3a7ad.
3ananue:

3a0aua 1 (puc. 1.11.25, a). IlocTpoiiTe JTHHUIO TMEpECEUYCHUs 3aJaHHBIX IO-
BEPXHOCTEH CITOCOOOM BCITOMOTATEIBHBIX CEKYIITUX ITIOCKOCTEH.

3a0aua 2 (puc. 1.11.25, 6). IlocTpoiiTe NHHHUIO TEpeCCUYEHHs 3adaHHBIX II0-
BEPXHOCTEH CIIOCOOOM BCIOMOTATEIBHBIX KOHIIEHTPUIECKUX Cep.

Onpenenure OTHOCUTENHFHYIO BUIUMOCTh MTOBEPXHOCTEH U JIMHUM TIEPECEUCHHUSI.

I'paduueckyro padoty Ne 9 BeimosHUTEe Ha Oenoi dyepTexkHOU Oymare ¢opma-
ta A3 u opopmure 1o oopasiy (puc. 1.11.25).
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Tabnuya 1.11.2
HMcxoanbie 1aHHbIE 1JIs Tpaduyeckoi padoTsl Ne 9

2

30

960

80

(ro riocrpoeHug
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IIpooonxcenue maon. 1.11.2

60

|
#100

$90
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IIpooonscenue maon. 1.11.2

N

ANS

~

-

50

970
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IIpooonscenue maon. 1.11.2

10

45

360

940

980
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Oxonuanue maba. 1.11.2
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TEMA 1.12
PA3BEPTKHU MIOBEPXHOCTEM

KpaTtkoe coaep:kaHue:

A~ ODN -

~N O O1

Pa3BEpTKU MOBEPXHOCTEH;
reo/ie3uuecKast JUHUS Ha TOBEPXHOCTH.

BOHpOCLI H 3aJJaHudA

. UTO Ha3BIBAIOT pazeepmKou n08EPXHOCU?

. Kakue nmoBepXHOCTH OTHOCATCS K pazeepmbieaemvim?

. Kakue cyiiectBytoT cmocoObl TOCTPOEHUS pa38epmoK ePaHHbIX HOBEPXHOCMEU?

. HazoBuTe yciaoBusi MpuMEHEHUs1 cnocoba HOpMAIbHO2O ceyeHus U cnocoba pac-

Kamxu U151 IOCTPOEHMSI pa3BEPTKU TOBEPXHOCTEN npusmbl i YUTUHOPA.

. HazoBuTe cnocoObl pa3BepTKH MOBEPXHOCTEN nupamuovl U KOHyca.
. Pa3BepTku Kakux MOBEPXHOCTEH MOXKHO MOCTPOUTH MOUHO; NPUORUIHCEHHO?

. Uto Takoe ceodezuyeckasn aunus?
8.

Kaxk nocmpoums reOAC3NICCKYIO JIMHUIO Ha FCOMCTpH‘IGCKOfI HOBerHOCTI/I?

3agaun

[\

N \ [N

/

\

\ |/ NIV \ \ ||

‘ \

C ('] i

Puc. 1.12.2. ITocTpouTs pa3BepTKy JIBYX-

rpanHoro yrna CAB cnocobom packat-
KM U IOCTPOUTH MIPOEKLIUN KpaT4alIIero
pacCTOsTHUS MEXIy TOUKOH M, nexamei
Ha rpanu AB, u Toukoit N, nexarieit Ha
rpanu AC (reome3nueckas JTHHHS)

Puc. 1.12.1. ITocTpouTs crnocobomM HOpMaJIb-
HOTO CEUEHUS pa3BepTKy OOKOBOW TTOBEPXHO-
CTH MIPU3MBI

134



SII

/ / \ HamypanbHas eenuqu-

Ha obpa3yrowel

NN
\
//

N\\\ﬁ

] )

S—
>
-

/ \
N /ATIRENY

i i i VAT

=~
7
|

/ ~ \\4

o
[
)

]
2 =
i

h
~
—
M
R

C

Puc. 1.12.3. JIocTpoUTh TOPH3OHTAIB-
HYIO POEKUHUI0 YCEYEHHON TUpaMHu-
JIbI ¥ TIOCTPOUTH TIOJTHYIO Pa3BEPTKY

ee moBepxHocTH (0T pedpa SC)

Puc. 1.12.4. [Toctpouth MOJIOBUHY
pa3BepTKU OOKOBOM MOBEPXHOCTH
KOHYCa CO cpe30M (TOpU30HTaNIb-
HYIO ITPOEKIUIO HE JOCTPanuBaTh)
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Puc. 1.12.5. TToctpouTsb pa3zBepTky OOKOBOIi TOBEPXHOCTU
AJUIMITUYECKOr0 [IUIMH/IPA CII0CO00M PacKaTKu

I'padpuueckas padora Ne 10
Pa3BepTka nupamuabl

ITo ucxomubiM gaHHbBIM (cM. Ta6a. 1.5.1) mocTpoiite rpaduueckoe ycioBue —
bpoHTaNBHYIO U TPOPHIIbHYIO IPOSKUNN MAPAMUJIBI.

3ananue:

1. Ucnons3ys mpeoOpa3oBaHUs YepTeka METOAOM BpAILIECHUS OTPE3KOB Mpsi-
MBIX BOKPYI MPOEHUPYIOLIECH OCH OMNPENEINTEe HATypAJbHYIO BEIMYHMHY pedep Mu-
paMUJIbI U IOCTPOMTE Pa3BEPTKY €€ OOKOBOW MOBEPXHOCTH (TpaHeit).

2. Ucnonb3yst mpeoOpa3oBaHus YyepTeka METOJOM BpAIICHHS TPOCIUPYIOIIX
IJIOCKOCTEH BOKPYT MPOSHUPYIOIINUX OCEH WJIM METOJOM 3aMEHBbI INIOCKOCTEN IpPO-
EKIIUM ONPENE/IATE HATYPAJIbHYIO BEJIUYMHY CEYEHUU NMUPAMUABI U JTOCTPOUTE pas3-
BEPTKY BCEW €€ MOBEPXHOCTH, BKJIOUYas OCHOBaHME. [Ipn 3TOM 711 SKOHOMUU JIH-
CTOBOT0 MaTepuajga HeOOXOIMMO CTPEMHUTHCS K OOECIEUEHHUI0 MepUMeTpa pa3BepT-
KM MUHHMAaJIbHBIM.

3. JIuauu cruba MeX1y OTAECTbHBIMU YYaCTKaMH Pa3BEPTKU MOBEPXHOCTH IH-
paMuUbl BBIITIOJIHATE IITPUXIYHKTUPHBIMH JIMHUSIMU C IBYMSI TOYKAMH B COOTBET-

ctBum ¢ 'OCT 2.303-68 (cm. Tabum. 114.3).

['padpuueckyro padoty Ne 10 BbimosiHUTE Ha Oenol yepTexHOM Oymare Gopma-
Tta A3 1 odopmuTte 1o odpasiy (puc. 1.12.6).
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TEMA 1.13
AKCOHOMETPHUYECKHE ITPOEKIIMN

KpaTtkoe coaep:kaHue:
aKCOHOMETPHUYECKHE TIPOEKIINH;

IUN).
Bonpock! u 3axanus

1. Kaxum cnocobom npoeyuposaruisi
MOJIY4YalOT aKCOHOMETPUYECKUE Ipo-
EKLINU?

2. ChopMynupyiTe OCHOBHYIO TEOpe-
My AKCOHOMETPHUYECKHUX MPOEKIINI —
meopemy llonvre-1llsapya?

3. Kakue 6uowr axconomempuueckux
npoekyull PasIudaroT: 1O HarpaBe-
HUIO TPOELHUPOBAHUs; MO KOd(ppuu-
€HTAM UCKaXCHUS?

4. CKOJIbKO BHJIOB aKCOHOMETpUYE-
CKHUX MIPOEKLINM onpeAenaer
I'OCT 2.317-697?

5. UYro mpexacraBisieT coOOM  npsamo-
yeonvhas uzomempus (ocu, KodpPu-
LUEHTHl UCKAKEHUS, PACIIONOKEHUE U
pa3Mepbl OOJBIIUX W MaJIbIX OCEU JI-
JIMTICOB)?

6. Uro mnpeacraBisier coOoil npsamo-
yeonvnas oumempus (ocu, Kodpduru-
€HTBhl HMCKaXEHUSI, PaCIOJIOKECHHE U
pa3Mepbl OOJIBIIUX M MaJIbIX OCEU 3JI-
JIUTICOB)?

/.Yto mnpencrapiser coOol Koco-
yeonvHas oumempus (ocu, kodhduiiu-
CHThl HMCKa)XEHUS, pACIIOJIOKEHUE U
pa3Mepbl OOJIBIIUX U MAaJIbIX OCEU 3JI-
JIUTICOB)?
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U30METPUYECKUE, TUMETPUUECKUE U TPUMETPUUECKUE TPOCKIIUH;
MPSIMOYTOJIHBIEC U KOCOYTOJIbHBIC MTPOEKIINH;

OCHOBHasl Teopema akcoHomeTpuu — Teopema [onbke-I1IBapua;
cragaaptaeie akcoHomeTpuu (I'OCT 2.317-69 «AkcoHOMETpUUYECKHE MPOEK-

3anaun
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Puc. 1.13.1. ITocTpouTh NpsIMOYTOJABHYIO H30-
METPUYECKYIO MPOSKIINIO TPU3MBI CO CPE3aMHU
(bpOHTATBHO-TIPOCLUPYIOIIUMH IIIOCKOCTSIMU
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' Puc. 1.13.3. [TocTpouTh NPAMOYTOIHHYIO H30MET-
\\\ // PUYECKYIO ITPOEKIMIO IBYX ITOIYOKPYKHOCTEM,
. PacIoiOKEHHBIX BO (prHTaJILHO-HEOCHI/IpYIOHII/IX
ILIOCKOCTX mox ~ 90
y

Puc. 1.13.2. TlocTpouTh OpSIMOYTOJILHYIO
MN30METPUYECKYIO MPOSKIUIO LIMIMHIPA CO
cpe3aMu (pOHTATBHO-TIPOSLUPYIOIIUMHU

IIJIOCKOCTSAMUAU
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Puc. 1.13.4. ITocTpouTh NpSIMOYTOJIbHYIO H30METPUUYECKYIO TIPO-
eKIHMIO ABYX IMOIYOKPYKHOCTEH, pacIioIOKEHHBIX B TPO(HIBHO-
MPOCIHUPYIONIMX TTOCKOCTIX o £ 90
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Puc. 1.13.5. JocTpouTts ropu3oH- Y

TaJBHYIO MPOEKIINIO KOHYCa U T10-

CTPOHTH MPSIMOYTOIBHYIO H30MET- Puc. 1.13.6. [TocTpouTh NpsIMOYTroib-
PHIO KOHyca HYIO JJUMETPHIO TTPU3MBI CO CKBO3HBIM

MPpU3MATUYICCKHUM OTBEPCTUCM

7 Z

TN
] £ : A}

0 X y=0

7 N N € A _-__-_!i’-_._-
| Ky i 4
\\ | )4

N

Puc. 1.13.7. [TocTpouTh KOCOYTOIBHYIO (PPOHTATEHYIO TUMET-
PUI0 LIWJIMHJpPA C IPSAMOYTOJIbHBIM Ma30M
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Puc. 1.13.8. locTpouTh TOPU30HTATIHHYIO TPOCKIIHIO THPAMUIBI
C 11a30M, BBINOJIHEHHBIM ()POHTATBHO-TIPOCLUPYIOIIUMU TIIOCKO-
CTSIMH, ¥ IOCTPOUTH KOCOYTOJIEHYIO TUMETPHUIO TTHPAMHU/TBI

I'paduyeckas padora Ne 11
AKCOHOMeTpHS

[To paree MOCTPOCHHBIM OPTOTOHAIBHBIM MPOEKIMSIM TEOMETPUICCKUX T TI0-
CTpoOiTe UX akcoHOMeTprdeckue mpoekiuu B cooTBeTcTBUU ¢ ['OCT 2.317-69 «Axk-
COHOMETPUYECKHUE TTIPOCKITUI.

3ananue:

3aoaua I. IlocTpoiTe MPSIMOYTOJBHYIO JUMETPUIO MUPaMUAbI, TPUBEICHHOM
o BapuaHTam B Tabs. 1.5.1.

3aoaua 2. IlocTpoiiTe IPSAMOYTOIBHYI0 U30METPHUIO [MWIMHAPA, TPUBEIESHHOTO
0 BapuaHTam B Tabm. 1.7.1.

3aoaua 3. TlocTpoiiTe MPSAMOYTOIBHYI0 U30METPUI0 KOMOMHUPOBAHHOTO T'€O-
METPUYECKOTO TeJa, MPUBEACHHOTO 10 BapuaHTaM B Tabxd. 1.9.1.

['padpuueckyro paboty Ne 11 BrimoaHUTE HaA O€m0i YepTexHOM Oymare popma-
ta A3 u odopmure coriacuo obpasuam (Ha puc. 1.13.9 npusenen odpaserr BbINOJI-
HeHus 3agaun 1; Ha puc. 1.13.10 — 3agaun 2; Ha puc. 1.13.11 — 3agaun 3) *.

* Ilpumeuanue: CTyAEHTBI BBIIOIHSIOT 110 YKa3aHUIO IIpenoaasaress 3ajaun 1 u 2 uinm 3agaqy 3.
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a.

YACTD 2
BBINIOJIHEHUE YEPTEKEH
B COOTBETCTBUU CO CTAHAAPTAMM ECK/I

TEMA 2.1
OB30P CTAHJIAPTOB EJIVHON CUCTEMBI
KOHCTPYKTOPCKOU JOKYMEHTAIINU (ECKJ)

I'OCT 2.301-68 «®@opmatbn»

Kpatkoe conep:xanue:

OCHOBHBIC U JIOTIOJIHUTEIIbHBIE JOPMATHI;
00pa3oBaHNE OCHOBHBIX U JOTOJTHUTEIBHBIX (JOPMATOB;
odopmiieHre (opMaTOB U PACIIONIOKEHHE OCHOBHOM HAAMKUCHU Ha moJie ¢opmara.

Bonpocsl u 3aganust

. Kakue hopmaTsl MpUHUMAIOT 32 OCHOBHblE U KaK OHU TIOTYYatoTCs?

. [IpuBenute 0603naueHus u pazmepvl OCHOBHBIX (JOPMATOB.

. Kax obpazytorcst dononrnumenvruvle gpopmamot?

. Kakumu iunusivy BEIIOHSIOT BHEITHIOI W BHYTPEHHIOIO paMKy dopmaTta, Kakoe

pPacCCTOAHNC MCIKAY 9TUMHA JIMHSIMU?

. OxapakTepu3yiiTe Ha3HaYEHUE MHUPOKOTO 11015 € IEBOM CTOPOHBI (popmarTa.

.TTOCT 2.104-2006 «OcHOBHBIE HAAIHCH

Kp aTKo€ CoaA€CpKaHue:

6.
7.

B.

CoJiepKaHUE, PACIOJIOXKCHUE, pa3Mepbl W 3alOoJHEHHE OCHOBHON HAIIUCH
(popma 1).

Bonpoce! u 3aganust
Conepxanue u pasmepsl rpad ocrosnou naonucu (hopma 1).
Kak pacnonaearom oCHOBHYIO HaIIMUCh HA Pa3TUIHBIX hopMaTax?

I'OCT 2.302-68 «Macmiradobi»

Kp aTKo€ CoaACpKaHHuE:

8.
9.

pAAbL MacIITa0OB YMCHBIICHHUA N YBCIIMUCHHA U UX 3HAYCHHUC HAa YCPTCIKAX.

Bonpoce! u 3aganust
[IpuBenure macumabel ygenuuenus u ymeHvuieHus N300pakKeHN Ha YepTexKax.
Kax o603nauarom maciraObl n300paxkeHuit Ha YepTexe?

r. TOCT 2.303-68 «/Iuaun»
Kpartkoe conep:xxanue:

pAAbL JIMHUM Ha YCPTCIKAX, UX HAYCPTAHUC, TOJIIIWHA 1 HA3HAYCHHUC,
0COOCHHOCTH HAaUYCPTaHHW IITPHUXOBLIX U IITPUXITYHKTUPHBIX JIMHUM.

145



10.

11.

12,

13.

14,

15.

16.
17.

Bonpocs! 1 3a1aHus
[IpuBenuTe Hasznauenue CIUIOMIHOW TOJICTOW OCHOBHOM JIMHUU, CIUIOIIIHOW TOHKOM,
CIUIOIIIHOM  BOJIHUCTOM, IITPUXOBOM, IUTPUXITYHKTUPHOW TOHKOM, IITPUX-
IYHKTUPHOM YTOJIIEHHOW, PA30MKHYTOM U IITPUXITYHKTUPHOMU C ABYMS TOUYKAMHU.
B kakux npexaenax A0JKHA HAXOJIUTHCS MONUUHA CRIOWHOU OCHOBHOU JINTHWUH,
U3 KaKUX COOOpaKeHU BHIOUPAIOT €€ KOHKPETHOE 3HAYCHUE?
[IpuBenere mpeAenbl COOMHOULEHUT MOHKUX U MOJCMbIX JUHUL HA YEPTEKE,
Pa30MKHYTOM JIMHUM.
B kakux npenenax J0KHBI HAXOJUTHCS PACCTOSIHUS MEXAY IITPUXAMHU U JIJIH-
Ha IITPUXOB WUMPUXOBOU JUHUU, U3 KAKUX COOOPAKCHUN BBHIOMPAIOT MX KOH-
KpPETHBIE 3HAUCHUS?
B kakux npeznenax J0KHBI HAXOJUTHCS PACCTOSIHUS MEXKAY IITPUXAMHU U JIJTH-
Ha IITPUXOB WUMPUXNYHKMUPHOL JTUHUN, U3 KAKUX COOOpaKeHUU BHIOUPAIOT UX
KOHKPETHBIE 3HAYCHHUS?
[IpuBenute MuHuManrbHOe 3HaveHue TONIIWHBI JIMHAM HA YEPTEKE U MHUHU-
MaJIbHOE 3HAYEHUE PACCTOSHUSA MEXKAY JIMHUSMMU.
Kak noimkHbI nepecekamuvcs u 3aKaHYU8amMbCsl INTPUXITYHKTUPHBIC JTUHUAN?
Ha xakoe paccTosiHuEe MOXET 8blcmynams IMTPUXITYHKTUPHAS JIMHHS 32 KOHTYP
U300pasKeHUs?

a. FOCT 2.304-81 «lllpudrhl 4epTe:KHbIS»

Kparkoe cogepxanue:

® TUIIBI U pa3Mepsl pudTa, HaYepTaHue OykB U Ludp;

® HayepTaHME 3HAKOB JUaMETpa, KBaApaTa, YKJIOHA U KOHYCHOCTH.

18.
19.
20.
21.
22,
23.

Bonpocs! u 3aganust
Kak onpenensiercst pasmep mpudra?
[TpuBenure pexomendyemvle pasmepuvl MpudTa.
Yemy paBHa 6bicoma MPOINUCHBIX U CTPOUYHBIX OYKB U BbICOTa LU(P?
HazoBute munst wipugpma, 4€mM OHU OTIUYAIOTCS?
VYkaxxute BENIMUUHY HaknoHa mpudTa.
[IpuBeauTe ocHoBHble 3HAKU, UCTIONIB3YyEMbIE TP HAHECEHUH Pa3MEPOB.

e. 'OCT 2.307-68 «HaHnecenne pa3MepoB U NpeaeJbHbIX OTKJIOHECHUI

Kparkoe cogep:xanue:

® OCHOBHBIC TPeOOBaHMS K HAHECEHUIO Pa3MEPOB Ha UEPTEKAX;

e [IpaBWJIa HAHECEHUS JMHEHMHBIX Pa3MepOB, JUAMETPOB MOBEPXHOCTEN BpalllCHMS,
pa3MepoB pagnycoB OYT OKPYKHOCTEH, YIJIOBBIX Pa3MEpOB, Pa3MEpPOB MpPU3MaTHU-
YECKHUX MOBEPXHOCTEHN ¢ KBaJPATHBIM OCHOBAaHHEM, pa3MepoB (PAcOK Ha MpU3Ma-
TUYECKUX TTOBEPXHOCTSIX.
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24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.
48.

Bonpocsl 4 3a1aHus
Kakum 1omxHO OBITh 00uee Koauuecmeo pasmepos Ha 4epTexe?
Kaxue pazMepsl Ha3bIBAIOT CHPABOYHBIMU, KAK UX OTMEUYAIOT Ha YepTexe?
JlomyckaeTcst Id nogmopsams Ha YepTEkKe pa3Mepbl OJHOTO U TOTO K€ dJIEMEH-
Ta?
B kakux ciiydasix yka3bIBalOT Ha YEPTEXKE €IUHULIBI U3MEPEHUS JIUHEUHbIX PA3-
Mepog?
VYKa3bIBaIOT JIM HA YEPTEKE CTUHUIIBI UBMEPEHUS )2108bIX PAIMEPOS?
B kakom cimyyae 1omyckaeTcss HAHOCUTh Pa3MeEpPhl B BUAC 3AMKHYMOU yenu?
Kak HaHOCAT pa3mepbl, ONpEAENSIIONIMe MOJ0KEHHE CHUMMETPUYHO PaCIoJIO-
KEHHBIX TTOBEPXHOCTEN Yy CUMMEMPUUHBIX UZ0EUU?
Kak pacnionararoT pasmephyio n @vinocHbie auHuy PU HAHECEHUH JUHEHHBIX U
YTJIOBBIX pa3MepoB?
Ha kakoe pacctosiHue OJDKHBI 8bicmynams BbIHOCHBIC JIMHUU 32 KOHIIBI CTpE-
JIOK pa3zMepHOM JTUHUUN?
Kax mpeanoyTuTenbHO HAHOCUTh pa3MEpHbIC TUHUU — GHYMPU UNU HE KOHMYPA
n300paxeHus?
Kakoe munumanvnoe paccmosinue AOMyCKaeTCss MEKIY HapajlIeIbHBIMU pPa3-
MEPHBIMU JIUHUSMU U MEXKy pa3MEpHOM JIMHUEH U TUHUEH KOHTYypa?
Bo3MmoskHO 1 1omycKaTh nepeceuerue pa3MEPHbIX U BBIHOCHBIX JTUHUIN?
B kakux cinyyasx pazMepHbIe JIMHUU U300paXaroT ¢ 00pbigom?
®opMa U pazMepsl cmpenky Ha pa3sMepHON JJUHUY.
Kak noctynarot npu Heoocmamxke mecma sl pa3MEILIEHUs CTPEJIOK Ha pa3Mep-
HOU JINHUU?
Kak nocrymnaror, ecinum crpeiika pa3MEpHON JTMHUM nepecekaemcsi OCHOBHOW WU
BBIHOCHOM JINHUEH?
Kak pacnonarator pasmepnole uucia OTHOCUTENBHO pa3MEpHOM JIMHUU?
B xakoMm ciyuae pazMepHbIe YMCiia pacioiaraloT B UaAXMamHoM nopsaoke?
B kxakux ciydasx pasMepHOE YHCIIO HAHOCST Ha TOJIKE JUHUU-BbIHOCKU?
Kak nocrymnarot, eciu pa3MepHbIe UHCIia Honadaiom Ha ocesvle, IEHTPOBbIE UITU
JIMHUH [ITPUXOBKU?
Ha xakoM u300paskeHUU pacrosaraioT pa3Mephl, OmMHOCAWUEeCs: K 0OHOM) U TO-
MY K€ KOHCTPYKTUBHOMY DJIEMEHTY?
Kak nanocsT pasmepsl paduyca, ouamempa, cghepul, kgaopama, KOHyca, YKIO-
Ha?
Kaxk Hanocst pazmepsi ¢pacok, BBINMOTHEHHBIX TIO] yTJIOM 45°7
Kak HaHOCST pazMepbl HECKOJIBKUX 0OUHAKOBBIX IJIeMEHMOE?
Kak ykaspIBaloT monyury uiu Oauxy JOeTaqu MPU €€ U300paKeHUU B OJHOU
MPOECKLINU?
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I'papuueckas padora Ne 12
Hlpudr

BrinmonHnuTe HauepTaHWe MPOMKMCHBIX U CTPOYHBIX OYKB, IU(]p, CrelramibHBIX
3HAKOB M HaAMHUCEN 10 00pasIry.

3aoanue:

1. M3yunte TUmbl ¥ pasMepbl mpudTa, ONMPEACISIONINE BBHICOTY MPONUCHBIX
OykB ¥ mudp B MUJUTUMETPAX, Pa3Mephbl CTPOYHBIX OYKB, MIUPUHY OYKB, TOJIIUHY
JuHUM 00BOJKM OYyKB U LU(]p, paccTosHUS MeXy OykBamu, IUbpamMu U CIOBAMH;
mpUQTH TPIMON U HAKJIIOHHBIH.

2. [lommyunTe mpoYHbIE HABBIKA B HaU€PTaHUU OYKB U IU(P, KOTOPHIMU JTOTK-
HbI BBINOJHATHCA BCE HAAMMCH HAa YEPTEkKaX, a TAKKE CHEUUATbHBIX 3HAKOB, PUME-
HSIEMBIX TP HAaHECEHWH Pa3MEpOB Ha uepTexax. Hauepranue mpOMUCHBIX U CTPOU-
HBIX OyKB, 1udp U 3HaKOB M0KHO cooTBeTcTBOBaTh ['OCT 2.304-81 «IpudTsr
YEPTEIKHBIE.

['paduueckyro paboty Ne 12 BrimonHHTE HA MHJUTUMETPOBOM Oymare (opmarta
A4 u opopmute mo obpasiy (puc. 2.1.1). Pazmep 6Gymaru J10KeH COOTBETCTBOBATh
['OCT 2.301-68 «@opmatsl». OCHOBHYIO HaJAMKUCh HA YEPTEKE BHIIOIHUTE B COOT-
BetctBHM ¢ [OCT 2.104-2006 «OcHOBHBIE HAAIUCH» (CM. TIPHUIL. 4).
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TEMA 2.2
I'EOMETPUYECKHUE TIOCTPOEHMUA

a. [locTpoenus

Kpartkoe coaep:kanue:

® [IOCTPOECHUE MAPAJUIECIIBHBIX U NIEPIICHINKYJIAPHBIX IPSAMBIX;
® JICJIICHHE OTPE3Ka MPSMON;

® JICIICHHE YIJIOB.

Bonpocs! u 3aganust
1. [Toctpoenue npsiMoil, napaniervHou 3a0aHHOU NPAMOU, Yepe3 TOUKY, JEKAUIYIO
BHE €€.
2. [TocTpoenue nepnenouxyisapa Kk npsamoti B 3aJaHHON Ha HEHM TOUKe.
3. [locTpoenue neprneHIuKyIsapa K IpSIMON uepes mouKy, 1edicauyio eHe ee.
4. Jlenenue ompe3zxa NpsiMOM TIOTIOJIAaM M Ha MPOMOPIMOHATBHBIE YaCTH.
5. [lenenue yenoe Ha paBHbIE YaCTH.

0. YKJIOH U KOHYCHOCTh

Kparkoe cogepxanue:

® OIpeseIIeHus,;

® TIOCTPOEHUE YKIIOHA U KOHYCHOCTH U UX 0003HAUEHUE HA YEPTEXKE.

Bonpocs! u 3a1aHusA
6. Jlaiite onpenencHue yKioHa.
7. Kak gviuuciums ykion?
8. Kak obo3nauarom Ha yepTexe YKIOH?
9. JlaiiTe omnpeaeicHue KOHYCHOCMIL.
10. Kak gbiuuciumes KOHyCHOCThH?
11. Kak o6o3rauarom Ha 4epTeke KOHYCHOCTh COTPSTAeMbIX TTOBEPXHOCTEH?

B. MHOr0yroJibHuKH1

Kpartkoe conep:xanue:

® Cr0CO0 TPUAHTYIISINY;

® [IOCTPOCHUE MPABWIBHBIX MHOTOYTOJIBHUKOB — JEJIEHUE OKPYKHOCTH Ha PaBHBIE
YaCTH.

Bonpocsl u 3a1anus
12. Kak mocTpouTh MHOTOYTOJILHUK, PABHBIN 3aJJaHHOMY, CHOCOOOM MPUAHSYAAYUU?
13. IlocTpoeHue npagurbhbix MHO20)201bHUKOS.
14. Kak pa3iaesnuTb okpyscHOCMb HA 5 pagHbIX Yacmell?
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r. [TocTpoeHHe KacaTeJbHBIX MPSIMbIX
KpaTtkoe conep:xanue:
® TIOCTPOCHHUE KaCaTEIbHBIX MPSIMBIX.

Bonpocsel u 3aganust
15. Kak mocTpouTh KacaTeabHyI0 K OKPY)KHOCTH 4epe3 3aJaHHYI0 TOUKY Ha OKPYXK-
HOCTHU U BHE e¢e?
16. Kak mocTpouTh KacaTeIbHYIO K IBYM OKPYKHOCTSIM pa3HOTO paauyca?

a. IlocTpoenue 0BaJIOB, JIEKAJIBbHBIX KPUBBIX M JJIJIMIICOB
Kparkoe copep:xxanue:

® [IOCTPOEHHUE OBAJIOB;

® JICKAJIbHBIX KPUBBIX;

® DJUINIICOB.

Bonpocel 1 3a1anus
17. IlocTpoeHue OBaJIOB U AILIUIICOB.
18. IlocTpoeHue neKaabHbIX KPUBBIX.

e. ConpsixeHus
Kpartkoe cogep:xanue:
® OIpEAEIICHUE U TOCTPOCHHS.

Bonpocs! u 3aganus
19. Jlaiite onpedenenue conpsicenusi.
20. Yrto Takoe mouka conpsicenuss (ToUKa nepexozaa)?
21. YcnoBus 00pa3oBaHUs MIAGHO20 nepexoda MPSIMOW JIMHAK B AYTY OKPY>KHOCTH,
OJHOM AYTU OKPY>KHOCTH B JIPYTYIO.
22. Kak TIOCTpOUTH COnpsdiceruss 08yX NPAMbIX JUHUL, PACTIONOKEHHBIX TOJ Tps-
MBIM, OCTPBIM U TYIBIM YTJIaMH, IBYX MapajuIeTbHbIX MPSMbIX?
23. Kak mocTponTh BHENTHEE U BHYTPCHHEE CONPSANCEHUS NPAMOU U OyeU OKDYIHCHO-
cmu?
24. Kak HOCTPOHTH BHEIIHEE U BHYTPEHHEE CONPANCEHUS 08YX OY2 OKDYHCHOCMEL?
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I'papuueckas padora Ne 13
Conpsxenus

Breruepture m300pakeHUE IUIOCKOW JIeTadd, NMPHBEACHHOW MO BapHaHTaM B
Tabm. 2.2.1., BEINOJHUB HECOOXOIUMEBIC COMPSDKCHHS, M1 HaHEeCUTe pa3Mmephl. Jleranb
PACIIOJIOKHUTE HA YePTEkKe TOPU30HTAIBLHO U MPUMEHUTE MacITad nzoopaxenus 1:1
B cootBeTcTBUM ¢ 'OCT 2.302-68 «MacmraObI».

3aoanue:

1. ITonyunTe HAaBBIKM HAYEPTAHMS PA3IMYHBIX JIMHUKA M YCBOWTE MX Ha3Haye-
Hue Ha yepTexax B coorBeTcTBUU ¢ ['OCT 2.303-68 «JIunum».

2. HayuuTech BBINOJHATH MOCTPOCHUS CONPSKEHHUM, KOTOpbIE MPUMEHSIOTCS
npyu U300paXeHUM Ha 4yepTexax IUIaBHBIX NEPEXO0JI0B JIMHUI HapPYKHOTO KOHTypa
IIPEIMETOB.

3. [lonyunrte nepBoHauaIbHBIC 3HAHUS M HABBIKM HAHECEHUS pPa3MEpOB Ha 4ep-
texkax B cooTBerctBuu ¢ ['OCT 2.307-68 «Hanecenue pasmepoB» (HauepTaHue
OykB, dp U 3HaKoB JNOKHO cooTBeTcTBOBaTh [ OCT 2.304-81 «lllpudter uep-
TEHKHBICY).

['padmueckyro padoty Ne 13 BemonHHUTE Ha Oenoit yepTexHoi Oymare popma-
Ta A3 u opopmute no obpasuy (puc. 2.2.1). Pazmep Oymaru J0J5KEH COOTBETCTBO-
Bath ['OCT 2.301-68 «®opmarter»y. OCHOBHYIO HAJAIIMCh HA YEPTEKE BBITOJIHUTE I10
I'OCT 2.104-2006 «OcHOBHBIE HAAIUCH» (CM. TIpuUII. 4).
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Tabnuya 2.2.1
Hcxonnbie 1aHHbIe 1J151 rpaduyeckoii padornl Ne 13
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IIpooonocenue mabn. 2.2.1
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IIpoooncenue mabn. 2.2.1
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TEMA 2.3
MNOCTPOEHME U30BPAKEHUMI IO METOJY NPOEIIUPOBAHUS B
COOTBETCTBHUU CO CTAHIAPTAMMU ECKJ

a. 'OCT 2.305-68 «1300paskeHusi — BUAbI, pa3pe3bl, CeYCHUsD)

Kpartkoe conep:kanue:

OCHOBHBIE ITOJI0KEHUS,

onpeJieNicHUEe BUA,

OCHOBHBIE, JIONIOJTHUTEIbHBIC U MECTHBIC BUbI U UX OMPEACICHUS;
pacIojio’KeHUE BUJIOB U UX 0003HAYEHHUS HA YePTEekKax;

pa3pe3bl — Ha3HAYEHHUE U OMpEJIeIICHUE pa3pesa;

MPOCTHIC, CIIOKHBIE U MECTHBIE pa3pe3bl — OINpeeeHus, TPUMEHEHHE U 0003Ha-
YEeHUE Ha YEPTEXkKaXx;

CEUCHMS — HA3HAYCHHE U ONPEJCTICHUE CCUCHUS;

BBIHECEHHBIC 1 HAJI0XKCHHBIC CCUCHUS;

PacCIOJIOKEHUE CEYEHUM U X 0003HAUYCHUS HA YepTexkax;

YCJIOBHOCTH W YIPOILECHUSI HAa YepTEkax — COCAMHEHHE MOJOBUHBI BUJIA C T0JIO-
BUHOM pa3pesa, n3o0pakeHue pedep )KECTKOCTH.

Bonpocs! u 3aganust
1. Tlo xakomy memoody npoeyuposarius BBIIONHIIOT U300paKEHUSI HA YEPTEkKE U
KaK TIPH 3TOM PaCIIoNararT MpeaMeT MpOSHUpPOBaHUS OTHOCUTEIHLHO HaOI0Ia-
TEJIS. ¥ TIJIOCKOCTH MTPOEKIUI?
Kak pacnonararoT ocHogHble niockocmu npoekyuti OTHOCUTEIBHO APYT Apyra?
3. Ha kako# mIocKkocTy n300pakeHuUe MIPUHUMAIOT B KQY€CTBE 21d6HO20 N KaK OT-
HOCHUTEJIFHO HEE PacIoiararoT mpeameT?
4. Kaxk Ha3pIBaIOTCS M300paKEHUS HA YEPTEKE B 3aBHCHMOCTH OT HX COOEpHCa-
HUs?
5. Yro coboil mpeacTaBisieT M300pakeHre, Ha3bIBaeMoe 6107
6. Yro coOoil mpeacTaBisieT U300pakeHUe, HA3bIBAEMOE paszpes?
7. Yro coboil mpeacTaBisieT N300pakeHre, Ha3bIBaeMOe ceuerue?
8
9

N

Kakum 10KHO OBITH Kouuecmso uzoopadsicenuti Ha 4eprexe?
HazoBute Bce wecmsv ocnosnvix 6u0os.
10. B kakux ciyqasix BUII 0003HAUAOM U HAONUCLIBAIOM?
11. B xakux ciydasx BUJIbl Ha3bIBAIOT OONOJIHUMETbHLIMU?
12. B kakux ciryqasx JOTIOJHUTEIBHBIA BUI HE 0003HAUAIOM U He HAONUCHIBAIOM?
13. B kakux ciry4asXx BUJ Ha3bIBAIOT MeCMHbIM?
14. Kaxk oepanuuusarom mecTHbIN BUa?
15. TlpuBeaute coomHouwieHue pazmepos cmpenxu, yKa3bIBAIONICH HaNpaBJICHHE
B3TJIsA/1a TIPH 0003HAYCHUH BU/IA.
16. Kak nazviearom paspesvl B 3aBUCUMOCTH OT MOJIOKEHUS CEKYILEeH MIOCKOCTH?
17. Korgma BepTHKaIbHBIA pa3pe3 HA3bIBAIOT (HpPOHMAIbHLIM U KOTAA — NpOohuib-
HbIM?
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18.
19.
20.
21.

22.
23.
24,
25.
26.

27.

28.

29.
30.
31.

32,
33.

34,

35.
36.
37.
38.
39.

40.
41.

Korna paspes Ha3bIBAIOT np000IbHbIM U HONEPEYHBIM?

Kax nazwiearom pazpesvl B 3aBUCUMOCTH OT KOJIMYECTBA CEKYIIUX TIOCKOCTEH?
Koraa cnoxxHblii pa3pe3 Ha3bIBAIOT CMYHEHYambIM U KOTAA — IOMAHbIM?

Kaxk yka3pIBaloT nozoswcenue cexyuieil mioCcKoCTU, 0003Hauarom u HaONUCbléa-
rom pazpes?

B xakom ciyuae paspes He obo3nauarom u He HAONUCbLBAOM?

['ne nomyckaetcst pacnonrazams pa3pesbl?

OxapakTepu3yiiTe 0COOCHHOCTH BEIYEPUMBAHUS JJOMAHBIX Pa3pe30B.

Kaxkoli pazpe3 Ha3bIBaIOT MecmHbiM U KaK €r0 OrPaHUYUBAIOT?

Kakumu nmuHuAMHU paszoensiom yacmov uoa ¢ 4acmouio pazpe3a Mpu UX COeINHE-
HUUW Ha OJTHOM M300pakeHUH?

Korna ceuenus Ha3bIBalOTCS 6bIHECEHHbIMU Y KOTJA — HANONCEHHBIMU, U KaKUe
13 HUX SBIISTIOTCS TPEAOYTUTCILHBIMU?

Kakumu nuHUSAME U300pakalOT KOHMYp BBIHECEHHOTO M HAJOXKEHHOTO ceye-
HUW?

Korna ceuenns ne obosnauarom u naonucwiéarom?

Kax o6o3nauarom u naonucwviearom ceuenus?

Oco0eHHOCTh M300paKeHUsI CEYCHHH, MPOXOSAIIUX YEPEe3 ocU 8paujeHus To-
BEPXHOCTEM.

B kakux ciyyasix ciieqyetr omoagams npeonoymenue pa3pesy, a He CEUCHUI0?

B kakowm cimywae B, pa3pe3 WM ceueHUE M300pakaloT He noinocmyio (T0JI0-
BHHY WJIM HEMHOTO OOJIBIIIE TTOJIOBUHBI) M KaK MPH ATOM €T0 OTpaHUYHUBAIOT?
Kaxkoit 3nax oobasnstom X HaONHMCH BUIA, pa3pe3a M CEUCHUS B CIydae €ro
M300pakeHMsI HIOBEPHYTHIM?

Yro coboii mpencTaBisieT n300pakeHre, HA3bIBAEMOE 8bIHOCHOU 1eMeHm?

Kaxk o6o3nauarom u naonucviéarom BbIHOCHOU 3JIEMEHT?

Kaxkue getanu n300paxaroT Npu MPOI0TLHOM Pa3pese HepacceyeHHbIMU?

Kaxkue sanemeHTsI feTanieil u300paxkaroT Ha pa3pe3ax He3aumpuxo8aHHbiMu?
Korma otrnenbHble 3JIEMEHTHI IE€TAld U300paXKaIOT ¢ OMCMYNJIEeHUeM Om Mac-
wmaba, TPUHATOTO Il BCETO N300paKEHUsI, B CTOPOHY YBEITUUCHUS?

Kax BbIICNAIOT Ha YePTEXKE NI0CKUEe NOBEPXHOCIU ETATN?

Uto Takoe HanoodicenHas npoekyus U Kak ee n300paxaror?

0. T'OCT 2.306-68 «O0o03HaueHusi rpapuyecKUX MaTepuaoB W NMPaBWJIA HX
HAaHEeCeHHUs Ha YepTekax»

Kpatkoe conepxxanue:

o rpaduyeckue N300paKEHHUSI MATEPUAIIOB MIPH BBHIMIOJTHEHUN Pa3pe30B U CEUCHHUH U

42.
43.

I[IpaBuJia KX HAHCCCHUA HA YCPTCIKAX.

Bonpoce! u 3aganust
Kak 0003Ha4arOT B CEUCHUSIX Memaiibl U TBEPABIC CILIaBbI?
Kak 0003Ha4al0T B CEUCHUSAX He Memaiiudeckue MaTepruabl?
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I'paduueckas padora Ne 14
Moaean

BeimonHuTe YepTeK HATYPHOW MOJIEIH, TOCTPOMB TJIABHBIA BUJI, BUIBI CBEPXY
W CJIeBa; Ha MECTE COOTBETCTBYIOIIMX BUIOB BBITIOJHUTE HEOOXOIMMBIC Pa3pe3bl;
HIOCTPOWTE HATYPAIBbHYIO BEIWYHHY CEUCHHSI MOJEIU (PPOHTAIBHO-TIPOCIIHPYIONICH
WM TPOQHILHO-TIPOCIMPYIONIEH MIOCKOCThIO (YKa3bIBaeT MpeErojaBareib); HaHe-
CUTE HEOOXOIUMBbIE pa3MepBhl.

3aoanue:

1. TToyunTe epBOHAYANBHBIC HABBIKK W300pakKeHUsS! BUOB MPEAMETA, YCBOH-
T€ WX HAUMEHOBAaHUS W PACIOJIOKEHHE Ha YEpTeXKEe B  COOTBETCTBHUU
¢ 'OCT 2.305-68 «13006paxkeHust — BUIBI, pa3pe3bl, CEUCHUS.

2. Hayuurech cTpouTh pa3pesbl, 0003HAa4aTh UX 10 MpaBUIIaM, periaMeHTUpY-
eMbIM YKa3aHHBIM CTaHAAPTOM, M NPH HEOOXOTUMOCTH ‘COCAUHATH MO CTaHIAPTY
4acTh BUJIA C YACTHIO pa3pesa.

3. Hayunrecr CTpOWTh HATypajdbHYIO BEIMYMHY CEYCHUN MPOCIUPYIOLICH
TUIOCKOCTBIO CITOCOOOM 3aMEHBI MJIOCKOCTEH MPOEKIMK, 0003HaUYaTh UX IO MPABH-
JaM, periiaMeHTUPYEMbIM yKa3aHHBIM CTaHAaPTOM.

4. Hayyntech  BBINOJNHATH  IITPUXOBKY — CEYEHWH B COOTBETCTBUU
¢ 'OCT 2.306-68 «O603naueHus rpaduueckre MaTepruaioB U MpaBuiia UX HaHECe-
HUS Ha YepTekax» (MMPUHUMAEM YCIIOBHO, UTO BCE MOJIEIIH BBIIIOJIHEHBI U3 METAILIA);
NOJYYHTE JajlbHEUIIINE HABBIKM HAYCPTAHUS JIMHUI ¥ HAHECEHUS Pa3MEpOB Ha 4ep-
TEXKaX.

['padpuueckyro padboty Ne 14 BeIMOJHUTE HA MUJUIMMETPOBOM WM O€sloil dep-
TexHoi Oymare popmarta A3 u odopmute o odpasity (puc. 2.3.1), cobmronas ycra-
HOBJICHHBIC CTaHJapTaMH HauepTaHUs M Ha3HAUCHHUE JIMHUW Ha YepTexax, MpaBuiia
HaHECEHUs pa3MepoB, HauepTaHue OYKB, U(p U 3HAKOB M TPEOOBAHMS K OCHOBHOM
Haanucu (cM. mpui. 4).

Ilpumeuanue: PaboTy KenaTeabHO BBINOJHATH MO HATYpHBIM MojensM. IIpu HeBO3MOXKHO-
CTH 00ecreuyuTh CTYACHTOB HATYPHBIMU MOJEISMU HWHIUBUIYalIbHO 10 BapuaHTaM, HCXOJHbIE
JlaHHbIe BO3bMUTE U3 Tabx. 2.3.1, rie npuBeeHbl TpeXMepHbIe H300paXKeHus: MoJIeNel ¢ yKa3aHH-
€M Pa3MepoB M0 BapHUaHTaM, a TaK)Ke KPaTKO YKa3aHO, YTO HEOOXOAMMO BBIMOJIHUTH B KaXJ10M Ba-
puanTe 3aaHus. CTpenkoii ¢ OykBoii V moka3aHo HampaBJeHHE TIaBHOTO BUJA.
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Tabnuya 2.3.1

Hcxoansblie nanuble Aas rpaguyeckoii padorsr Ne 14

(kbasHoe

1. Mocmpoume znabreid Bud, Buds chepxy u ceba
2. BEInonHUMs HPORMAnsHeIl U NPOGUASHEID PO3PE3sL

2

1. Benonrums znobren Bud, fuds chepxy u crebia
2, BeiNOMHUME (PPOHMANHSI, 20pU3CHTIAMHSID IMECTHBIO U NPOGUASHEIL PO3PE3HL

Pegpo
XEOImKaCTY

. Mocmpoume znafikeid ud, budsl chepxy u cneba
2 BenonHUMs (POHMAALHLL U NPOQUALHLI PA3PEILL

(kbosroe

1 Mocmpoums 2nobreld Bud, Buds chepxy u cnebo
2. BonoAHUME GPORMANGHLIL U NPOGUALHBID (MECMHLIL) po3pesst
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IIpooonsicenue maoan. 2.3.1

(kbosHoy naz

1 Mocmpoums 2nafkeld Bud, Buds chepxy u cneba 1 Mocmpoums znabre Bud, Buds chepxy u crebo
2. BeinoAHUMG GPORMANLHLI (MECMHWL) U NPOGUALHLID (MECMHLI) po3pess. 2. BenonHums GPOHMONbHSL (MECMHEIL), 20pU3DHMAEHLIU U NPOHUASHSID PO3pess

75

1. Mocmpoume znoBkeid fud, Budsl chepxy u crefin 1 Mocmpoums 2nabHed Bud, Buds chepxy u cnebn
2. BenonHums HDOHMANsHLI, 200U30HMANSHID (MECMHBIL) U NDOGUAEHEID PO3pe3s. 2. BENDAHUMS 20pU30HMAsHAIOIMECTHBID) U NPOdUALHSI] pO3pezs
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IIpooonscenue maon. 2.3.1

(kBosHoe

1. Nocmpoume zaafred Bud, Buds chepxy u cnebo
2. BunonHums GPOHMANLHBIL U NPOQUALHLIO PO3PE3bL

N

1 Nocmpoums znafeid Bud, Buds chepxy u cneb
2 BuoinonHums $poHmakHe0 IMECMHLG) U npodunkHed (MecHBl) paspess.

11

1 Nocmpoums znofHe Bud, Budsl clepxy u creba
2. BenOnHUMs GPORMansHeId MECMHBIL) U NPOGUALHAIL (MECMHEID pa3pessL

12

(kbosHoe

1 Nocmpoums 2aafkeil Bud, Buds ciepxy u ceba
2. BenOAHUME GPOHMQNEHSID U NROPUASHS (MECMHAG) pa3pessl
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IIpooonscenue maon. 2.3.1

12

(kbosroe

1 Mocmpoume znabHed Bud, Budsl cbepxy u cneba.
2. BeiNonHUMb (POHMOALHLIU U NPOGUALHBIL PO3PE3bl,

11

(kbosHoe

1 Macmpoume znabikeid Bud, Buds chepxy u cnebo
2. BeiN0AHUMb (POHMOALHLI (MBCTHBIL) U NPODUALHLIL PO3pE3s.

LN

Cxboamou naz

1 Mocmpoums znabikeil Bud, Buds chepxy u crefin
2. BBINOAHUME (BPOHMAALHSIL,20PUACHMANLHLIU U NPODUALHBL PO3PE3bL

1A

(kbo3Hoe

7. Nocmpoums zaoBrei Bud, Buds cBepxy u creba
2. BENOMHUMS 20pU30HMOAEHID U NROQUAEHBID (MECTHAI! po3pessl,
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IIpooonscenue maon. 2.3.1

17

[fpopess

>V

1 Nocmpoums znafikein Bud, Budw chepxy u creba
2. BsinoAHUMs (ROHMAHS, 20PUSDHMANLHBI {MECMHA! U NPOpUNBHLID pa3pesL

1R

Ckbosmon nas

1 Mocmpoume 2nofiHeid Bud, Budsl chepxy u cneba
2. BunonHUms (ROKMANbHLI U NPOPUAsHBID (MECTHLID) pa3pess.

10

Cxbosroe

1. Nocmpoums zaofkel Bud, Budk cBepxy u crebia.
2. BenonHums MpoHMmansHsIl (MecmHsIl) U npodunsHsil (MECMHLIO) po3pesst

N

(CkBo3Hsle

1. Mocmpoums 2nafikei Bud, Budsl chepxy u coeba
2. BenaAHUML pOHMaALHLID (MECMHBIG! U NPOBUALHLID (MECMHR) pospessL
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IIpooonsicenue maoan. 2.3.1

21

(koo naz

1. Moacmpoume 2nabreid bud, Budsl chepxy u cneba
2. BuinonuMes 20pU30HMNLHSIN (MECMHLI) U NPOBUALHSID (MECMELIO) po3pessL

272

1. Mocmpoums 2aafre bud, Buds chepxy u creba
2. BeINDMHUME POHMANEHB U NPDPUALHEID (MECTHEI) paspess.

7

(xbosroe
Vv

>

1. Macmpoums 2noBkei Bud, Buds chepxy u creba
2. BenonHums ¢posmoneHsid (MecmesId) U npodunsHsId (MECMHsI) po3pessl.

A

Wlecminyzonsruk
OCHOBAHUS [PUEME
bnucar &
oxpyxHocTe 290

1. Nocmpoums 2nafikeld Bud, Bus chepxy u creba.
2. BBINONHUM (POHMAAGHbIL [MBCMHBI), 20PUAOHMANGHLIL U NPOPUNsHBIL (MECTHBIG pa3pesl
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IIpooonscenue maon. 2.3.1
1

AN 27/

OmBepcmue u na3 ckbo3Hbie

1 Mocmpoums 2natisid Bud, Buds chepxy u creba 1. Mlocmpoums znabre Bud, Buds chepxy u cneba
2. BulNOAHUMS (POHMANGHLIL, 200U3OHMANLHLIL (MECMHLIO] U NPODUASHBID Pa3PE3sL 2. BENOAHUMG GPOHMANEHLIU (MECMHIL), 20PU30HMANLHSID U NPOQUALHIU Pa3Pesbl

27 7

Ckboanoe

(kbiosroe

1 Tocmpoums 2nabie0 Bud, Buds chepxy u crebo 1. Mocmpoums 2nabiell Bud, Budkl chepxy u cneba
2. BelnDNHUME (POHMANGHE U NPOPUAEHSL (MECTHAI) pa3pest. 2. BLnDHUM (POHMILGHA, ZOPUICHTINGHAI U MPOUNGHAI IMECmHel pa3pesst
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Oxonuanue maon. 2.3.1

2Q 2N

(kliasHoe

70

7. Nocmpoums zncfHei0 Bud, Buds chepxy u creba 7. Mocmpoums zaobheio Bud, Budsl chepxy u cneba
2. BeNOAHUMS 20pU30HMONGHSD U NPOGUASHEI [MECMHLIL) pa3pessL 2. BononHums poHMQNeHKL, 20PU30HMALHSII U NPOQUALHLE (MECTHAID) paspess.
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I'paduueckas padora Ne 15
IIpusma

[TocTpoiiTe 3aganHoe B Tabu. 2.3.2 rpaduyeckoe ycioBue — (GPOHTAIBHYIO U
TOPU30HTATBLHYIO TPOSKIIMA TEOMETPUIECKOTO Tena B opMe MPU3MEI CO Cpe3aMu
IUTOCKOCTSIMH YaCTHOTO IOJIOKCHHUS, MPOCIIMPYIOMUMHU BBIPE3aMU U OTBEPCTHSIMH:
MIOCTPOWTE TJIABHBIN BUJI, BUIBI CBEPXY M CIIEBA; HA MECTE COOTBETCTBYIOIINX BU/IOB
BEITIOJTHUTE HEOOXOAMMBIC pa3pe3bl; HAHECUTE Pa3MeEpHhl.

3aoanue:

1. ITonyunTe nanpHEHIIME HAaBBIKKM U300paXeHUs MPEeIMETa B TPEX MPOCKIMAX
C pa3pe3amu IO ero U300pakeHUI0, 3aJaHHOMY JIBYMS IPOEKUMSIMU — (PPOHTATBHON
Y TOPU3OHTAJILHOM.

2. [lonyunTe nanbHEWIINE HABBIKM MOCTPOEHUS JIMHUMA NEPECEUEHUs] TPAHHBIX
IIOBEPXHOCTEM.

3. HayuuTech npaBuiIbHO COEAMHATH BUJ C Pa3pe30M COIJIACHO CTaHAAPTY U, B
YACTHOCTH, MPHU COBHAJACHUU C OCbIO CUMMETPHHM M300pa’KEHUS JIMHUU BUIUMOTO
KOHTYpa NnpeaMeTa — pedpa Ipu3Mbl.

4. TlonyuuTe nanbHEMIIME HABBIKM HAuye€pTaHUs JIMHUM, BBIIOJHEHUS LITPH-
XOBKHM M HAHECEHHMSI pa3MEpPOB HA YEPTEKAX.

['paduueckyro padoty Ne 15 BemonHuTE Ha 6€moil yepTexxHoi Oymare popma-
ta A3 u odopmute no obpasiyy (puc. 2.3.2), coOIr0as YCTAHOBJICHHBIC YKa3aHHBI-
MU CTaHJapTaMy HauepTaHWs W Ha3HAUYCHHE JIMHUW Ha yepTeax, MpaBHia HaHece-
HUS pa3MepoB, HauepTaHue OyKB, IIUGP U 3HAKOB U TPEOOBAHMS K OCHOBHOM HaIHU-
cu (cM. tipu. 4).
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Tabnuya 2.3.2

15

e

Hcxoanblie nanHble 11 rpadguyeckoi padoThl
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IIpooonocenue mabn. 2.3.2
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Oxonuanue maoén. 2.3.2
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I'papuueckas padora Ne 16
uauHap

[TocTpoiiTe 3aganHoe B Tabin. 2.3.3 rpaduyeckoe ycioBue — (GPOHTAIBHYIO U
TOPU30HTATBHYIO TIPOEKIIMK TEOMETPUYECKOT0 Tella B popMe MIIUHAPA CO CPEe3aMHu
TUTOCKOCTSIMH 9aCTHOTO TOJIOKCHHSI, TIPOCIIMPYIOIUMHU BBIPE3aMU U OTBEPCTHUSIMU:
MIOCTPOMTE TJIABHBIN BUJ, BUJIBI CBEPXY M CJIEBa; HA MECTE COOTBETCTBYIOIINX BUJIOB
BBITIOJTHUTE HEOOXOAMMBIC Pa3pe3bl; HAHECUTE Pa3MEphI.

3aoanue:

1. IlomyuyuTe nanbHEWIINE HABBIKA U300paKEHUS MpeIMeTa B TPEX MPOEKIUIX
C pa3pe3amu 1o ero n300pakeHUI0, 33JaHHOMY IBYMS MPOCKIUSAMU — QPOHTATBHON
Y TOPU3OHTAIBHOM.

2. [lonyunTte nanbHEWIINE HABBIKM MOCTPOCHHUS JIMHUM NEpEeCceUeHHs LINUJIMH-
JPUYECKUX TOBEPXHOCTEN MIOCKOCTSIMHU.

3. HayuuTech npaBUIBHO COEIMHATD BUJ] C Pa3pe30M COTJIACHO CTaHAAPTY.

4. [lonyunte nanbHEWIINE HAaBBIKM HAdyepTaHWs JIMHUM, BBIIIOJIHEHUS IITPU-
XOBKHM M HAHECEHUsI pa3MEpOB Ha YepTexax.

['padpuueckyro paboty Ne 16 BoimosiHUTE Ha Oe0W HepTexHOM Oymare Gopma-
ta A3 u odopmure o obpasiy (puc. 2.3.3), coOroaas YCTAaHOBJICHHBIC YKa3aHHBI-
MU CTaHJapTaMy HauepTaHWs W Ha3HAUCHME JIMHUK Ha yepTeax, IpaBHia HaHece-
HUS pa3MepoB, HauepTaHue OyKB, IIU(pP U 3HAKOB U TPEOOBAHMS K OCHOBHOM HaIIuU-
cu (cM. tipu. 4).
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Tabnuya 2.3.3

n4yeckoi padornl Ne 16

O/HbIEe JaHHbIE JJs rpag

Hcx

60

o' sg S S

25

12.5

30

5
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IIpooonocenue maon. 2.3.3

25_,.25
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IIpooonxcenue mabn. 2.3.3
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Oxonuanue mabn. 2.3.3
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I'paduueckas padGora Ne 17
KomOuHNpoOBaHHOE reoMeTPUYECKOE TeJI0

[ToctpoiiTe 3aganHoe B Tabn. 1.9.1 rpaduueckoe ycioBue — QpPOHTAIBHYIO U
TOPU30HTAIBHYIO MTPOCKIIUM KOMOMHUPOBAHHOTO T€OMETPUUYECKOTO TeJa, SBISIOIIE-
rocst COOCHOM KOMOMHAIIMEN JIBYX MPOCTHIX TEOMETPUUYECKUX TeJl, COACPHKAIIUX CPe-
3bl IUIOCKOCTSIMU YaCTHOTO TOJIOKEHUS, TPOCLUPYIOIINE BBIPE3bI U OTBEPCTHUA: JO-
CTpOWTE BHUJl CBEPXY M MOCTPOMTE BHUJ CIEBA; HA MECTE BUIOB BBIIOJIHUTE HEOOXO-
JUMBbIE pa3pe3bl, COEAMHSS YacTh BUAA C YAcCThIO pas3pes3a COIVIACHO CTaHAapTy;
HAHECUTE Pa3MEPBHI.

3aoanue:

1. ITonyunTe HABBIKM YTEHHS YEPTEKEH KOMOMHUPOBAHHBIX I'€OMETPUUECKUX
TEJ CIOXHOU (POPMBI, COBEPILIEHCTBYS MPOCTPAHCTBEHHOE MBIIIJICHUE T€OMETpUYE-
CKUMHU 00Opa3aMH, MBICIIEHHO pa3Jieisisi UX Ha COCTaBIISIONIUE 3JEMEHTHI — IPOCThIE
IrEOMETPUYECKHUE TEJIA CO CPE3aMM M BBIPE3aMU IUIOCKOCTAMHU U IIOBEPXHOCTIMU
YaCTHOT'O ITOJIOKECHUS.

2. COoBepIICHCTBYITE HABBIKM M300pakeHUs IPEAMETOB CII0KHOM reomMeTpuye-
CKOH (OpBI B TpeX MPOEKIUAX MO €ro M300paxKeHUI0, 3aJaHHOMY B JIBYX NPOEKIU-
X — (pOHTANTBHON U TOPU3OHTATILHOM.

3. [lommyunTe nanbHEWINE HABBIKH MOCTPOCHUS JMHUN MEPECeUeHUs] TPAHHBIX
ITOBEPXHOCTEN U MIOBEPXHOCTEN BpAILLIEHUs APYL C APYTOM M INIOCKOCTSMH 4aCTHOIO
ITOJIOKEHMUS.

4. HayuuTech NpaBUWIbHO COCIUHATH BUJ C pa3pe30M COIIACHO CTAHIApTy U, B
YaCTHOCTH, MPHU COBMAJACHUHU C OCBIO CUMMETPUM H300paXeHUs! JUHUHM BUAUMOTO
KOHTYpa IpeaMETa.

5. CoBepiiieHCTBYHTE HaBBIKK Tpaduyueckoro opopMiieHHE YepTeKell U HaHe-
CEHHsI pa3MEpOB Ha YEPTEXKaX B COOTBETCTBUU CO CTAHAAPTAMM.

['paduueckyro paboty Ne 17 BeimosiHuTe Ha Genol yepTexHOM Oymare gopma-
ta A3 u odhopmuTe o 06pasity (puc. 2.3.4), cobnroaas yCTaHOBJICHHBIC CTaHIapTa-
MU HadyepTaHWs W Ha3HAYCHUE JIMHUM Ha 4epTeKax, MpaBuiia HAHECEHUSI Pa3MeEpOB,
HadyepTaHue OykB, Tudp U 3HAKOB M TPeOOBaHWA K OCHOBHOW HAIMUCH (CM.
npui. 4).

IIpumeuanue: Ha puc. 2.3.5 n 2.3.6 npuBeneH emie ouH 00pa3el] BEINOIHEHUS rpadudecKon
pabotsl Ne 17 (2-i BapumanT), mpuyueM Ha puc. 2.3.5 MoKa3aHo, KaK 110 TOYKaM IMOCTPOCHbI JINHUH
MIEPECEUCHHS TTOBEPXHOCTE KOMOMHUPOBAHHOTO Tela, a Ha puc. 2.3.6 — OKOHYATEIbHBIN BapUaHT
oopmieHus 3a1aHus (JIMHUM TOCTPOSHHSI Ha YepTerkaxX OCTABISIOT, €CIIH YepTeX SIBIIETCS y4eo-
HBIM).

Ha puc. 2.3.7 npuBenen BapuanT odopmienus rpaduueckoit padotsr Ne 17 npu BepTHKab-
HOM pacmojoxxennu ¢popmara A3 (pacmonoxkenne popmMara OpeaesaTCs UCXOAs U3 COOTHOIICHUS
BBICOTHI M IIIMPUHBI H300pakaeMoro KOMOMHUPOBAHHOT'O T€OMETPUUYECKOTO TENa).

JlomomHUTENbHBIE 00pa3Ibl BHIMOJHEHHS 4YepTe)keld KOMOWHHPOBAHHBIX T€OMETPHUYECKIX
TEJI C pa3pe3aMu MPUBEJCHBI B PHII. 9.
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Puc. 2.3.7. OGpazen BeinosHeHus rpapudeckoit padotsr Ne 17

IIPU BEPTUKAJIBHOM PaCIONIOKEHUH Gopmara




TEMA 2.4
BBINIOJIHEHUE HATJISITHBIX U30OBPAKEHUI

KpaTtkoe conep:xanue:

® CYIIHOCTh M BHUABl aKCOHOMETPHUYECKOTO TMPOCIMPOBAHHUS B COOTBETCTBHH CO
craanaptoM ECKJ] I'OCT 2.317-69 «AKCOHOMETpUYECKUE MPOCKIIUNY;

® OCHOBHBIE MTOJIOKEHUS U OTIPEACTICHUS;

® DACIOJIOKEHHE aKCOHOMETPUIECKHUX OCEH;

e k03 OUITMEHTHI UCKAKCHUS.

Bonpocsl u 3axaHus:
1. Cxonvko 610068 aKCOHOMETPUUECKUX MPOCKIIMK YCTaHABINBAET YKa3aHHBIA CTaH-
napt?
2. HazoBure npsamoyzonvHblie akCOHOMETPUIECKUE TIPOCKITHH.
3. HazoBute xocoyzonvhbie akCOHOMETPHUUECKHUE MTPOCKIIHH.
4. Kak pacrojoXeHbl aKCOHOMETPHUUECKHE OCH B NPAMOY20bHOU UBOMEMPUYECKOU
npoexyuu?
5. UeMy paBHBI K03hPuyuenmol uckadxcenus M0 aKCOHOMETPUUYECKUM OCSIM B Tpsi-
MOYTOJIBHOU U30Mempuieckol npoekyuy 1 KaKuMu WX TPAHUMAIOT JUISL YRPOUeHUs.
nocmpoeHutl?
6. Kak npoeyupyromces okpyscnocmu Ha akCOHOMETPHUUIECKYIO TIOCKOCTh MPOESKIIUMA
B NPAMOY20/IbHOU U30MEMPULECKOU NPOEKYUU?
7. KakumMy pUHUMAIOT 3HAueHus: OOAbWIOU U MAOL Oceli JIUNCo8 TIPHU BBHIMOTHE-
HUU TPSIMOYTOJIBHOHN U30Mempuyeckoll npoekyuy ¢ NCKaKEHUSIMU U 0e3 NCKaKeHUH
10 AaKCOHOMETPUUYECKUM OCAM?
8. Kak pacnonooicenvr bonvuwasn w manas ocu 311uncog B MPSIMOYTOILHOU Uzomem-
puyeckou npoexyuu?
9. Kak pacmnonoxeHbl aKCOHOMETPUYIECKHE OCH B MPSAMOYTOJIBLHOU OumMempuieckot
npoexyuu?
10. Yemy paBHBI k03(hPuyuenmol uckaxiceHus MO0 aKCOHOMETPUUECKUM OCSIM B TIPsi-
MOYTOJIbHOW OuMempuieckou npoekyuyu U KaKUMHU UX TPUHUMAIOT JUJISL YIPOWeHUs
MOCTPOECHUI?
11. KakumMu NPUHAMAIOT 3HAYCHUS OOIbULOU U MATOU OCell 2JIUNCO8 TIPU BBITIOTHE-
HUU NPSAMOYTOJIBHOU Oumempuyeckol npoekyuu ¢ UCKaKEHUIMU U 0e3 HCKaKeHUH
0 aKCOHOMETPUUECKUM OCsIM?
12. Kak pacnosoxxeHbl 0onbuias u mManas OCU IUTUIICOB B MPSIMOYTOJIBHON Oumem-
puyeckou npoexyuu?
13. Kak pacrnoyio’)keHbl aKCOHOMETPUUECKHUE OCU B KOCOY20NbHOU (DPOHMALLHOL
uzoMempuyecKol npoekyuu?
14. Kak B KOCOYTOJIbHOU (hpoHmMAIbHOU U30Mempuyeckol npoekyuu IpoeupyroTCs
Ha aKCOHOMETPUYECKYIO TIOCKOCTh MPOCKINH OKpYICHOCMU, TIeKAIINUE B TIIOCKO-
CTSIX, MapaJJIebHBIX (DPOHTATHHON MIIOCKOCTH MIPOEKIIHA, U OKPYKHOCTH, JICKAITHE
B IUIOCKOCTSIX, TAPAJUICIIBHBIX TOPU30HTATBHOW M IPO(HUIIBHON MIIOCKOCTSIM MTPOCK-
LH?
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15. KakuMy mpyUHUMAIOT 3Ha4Y€HUs OOJBIION M MaJloil OCei 3IIIUIICOB MPH BBINOJ-
HEHUU KOCOYTOJIbHOW (hpoHmMAnbHOU U30Mempuieckol npoexyuu?

16. Kak pacmnoyio’xeHbl Ooabluas u Maidas OCH JJUIAIICOB B KOCOYTOJBHOU @hpon-
MANbHOU U30MEMPUUECKOU NPOeKyuu?

17. Kak pacrnoyiiokeHbl aKCOHOMETPUUECKHUE OCH B KOCOY20JbHOU 20PU3OHMATILHOL
U30MEempUYecKou npoeKyuu?

18. Kak B kocoyeonvHOU 20pu30HmMAIbHOU U30OMEMPULECKOl NpoeKyuu TPOCIUPY-
IOTCS. Ha aKCOHOMETPHYECKYIO IJIOCKOCTb MPOCKIUN OKpyscHOCmU, JIeKallue B
TJIOCKOCTSX, TTapaJUIeTbHBIX TOPU30HTATBLHOM TUIOCKOCTH TIPOEKITUH, M OKPYKHOCTH,
JeKalie B INIOCKOCTSIX, MapajuIeNbHBIX (POHTATBHON U MPOPUIBHON IIIOCKOCTAM
MPOCKIHI?

19. Kakumu mprUHMMAIOT 3Ha4Y€HUs OOJBIION M MaJloil OCeil IIUICOB MPH BBIMNOJ-
HEHUH KOCOYTOJILHOU 20pU30HMANbHOU UZ0MEMPULECKOU NPOEeKYUU?

20. Kak pacnosyioskeHbl 60.1biias 1 Manas OCU SJUIAIICOB B KOCOYTOJIBHOM 2opu30oH-
MANbHOU U30MEMPULECKOU NPOeKyuu?

21. Kak pacroioxeHbl aKCOHOMETPUUECKUE OCU B KOCOY20bHOU (DPOHMATLHOU OU-
Mempuyeckou npoekyuu?

22. Yemy paBHBI KO3huyuenmol uckadxiceHus 1Mo aKCOHOMETPUYECKUM OCSIM B KO-
COYTOJILHON (hpOoHMANbHOU OUMEMPUYECKOU NPOEKYUU?

23. Kak B KOCOYTOJBHOU hpormanvHou oumempuyeckou npoekyuu mpoeupyroTcs
Ha aKCOHOMETPUYECKYIO TUIOCKOCTh MPOCKIHHA OKpYHCHOCMU, TIEKAIIUE B TIOCKO-
CTAX, TApAJJICIBHBIX (PPOHTATLHOHN TJIOCKOCTH IMPOESKIINA, U OKPYKHOCTH, JICHKAIITUE
B IJIOCKOCTSX, MapajIeIbHBIX TOPHU30HTATHLHOW M MPO(UIBLHON TUIOCKOCTSM IPO-
SKIINI?

24. KakuM# MPUHUMAIOT 3HAYCHHS OONBIION W MaJON OCEW AJUTUIICOB MPH BHIMOJI-
HEHUU KOCOYTOJIbHON (DpOoHMANbHOU OUMEMPUUECKOU NPOeKYUU?

25. Kak pacrnonoXeHbl 0oabuias U Manasi OCH SJUIMIICOB B KOCOYTOJIBHOW ¢hpoH-
MAanbHOU OUMEeMPU1ecKoll nPoeKyuu?

26. Kak HaHOCST uHUU WMPUXOBKU CEUCHUN B aKCOHOMETPUUECKUX MPOCSKIIUSIX ?
27. Kak mpoBOJIAT pa3MEpPHBbIC U BHIHOCHBIC JTUHUW HAa aKCOHOMETPUYECKUX TPOCK-
LUSIX NpU HAHEeCEeHUU pasmepos?

28. Kak n300pakaroT B aKCOHOMETPUUYECKUX TIPOSKITUSIX pe3bn)?
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I'padpuueckas padora Ne 18
AKCOHOMeTpPHSI MO

[lepeuepture Ha JAUCT OEJNOM UEepPTEKHOW OyMaru ciieBa ¢ yepTeka MOJEIU
(puc. 2.3.1) rnaBHbIA U TOPU3OHTAIBHBIA BUBI C pa3pe3aMH U BBITIOJIHUTE CIpaBa
Ha 3TOM K€ JHUCTE €€ MPSMOYTOJIbHYI0O U30METPUUECKYIO MPOCKIUI0 C aKCOHOMET-
pudeckuM paspe3oM B coorBeTcTBUM co cranaaptom ECKJ I'OCT 2.317-69 «Ak-
COHOMETPUYECKHUE MPOCKIIUN.

3aoanue:

1. [TonyunTe HaBBIKA MOCTPOCHUSI OJTHOTO U3 CTAHJAPTHBIX BUJIOB HATJISAHOIO
M300paKeHMsI TIPEAMETA 10 €0 YePTEKY — MPSIMOYTOIbHYIO H30METPUUYECKYIO TIPO-
EKIIHIO.

2. Hayuntech CTpOUTH aKCOHOMETPUUECKHM pa3pes.

3. YcBoiiTe HazHAayeHUE JUHUHN, PEIYCMOTPEHHBIX CTaHAApTOM, Ha aKCOHO-
METPUUYECKUX TPOCKIHUAX.

I'paduueckyro padboty Ne 18 BeimosiHUTE HA YEePTEKHOM Oenoit Oymare gopma-
ta A3 u opopmute Mo obpasiy (puc. 2.4.1), codmo1as yCTAHOBICHHBIC CTaHIAPTOM
TpeOOBaHUS K HAYEPTAHWIO M HA3HAYEHWIO. JIMHUK W TpeOOBaHUS K OCHOBHOM
HaJnucH (cM. npui. 4).

Hcxoanbie JaHHBIE — YepTEX MoAend u3 rpadudeckoii padbotsl Ne 16.
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I'padpuueckas padora Ne 19
AKCOHOMeTpHSI KOMOMHUPOBAHHOI0 F€OMETPHYECKOI0 TeJIa

[lepeuepture Ha AUCT OeON YepTEKHOM OyMaru clieBa TJIaBHBIA M TOPU30H-
TaJbHBIM BUIIBI C pa3pe3aMu ¢ YyepTeka KOMOMHUPOBAHHOTO T€OMETPUUECKOTO Teja
(puc. 2.3.6) u BBINOJHUTE CIpaBa HA ATOM K€ JIMCTE €ro palMOHATBHYIO aKCOHO-
METPUYECKYIO MPOEKIMI0 C aKCOHOMETPUYECKUM Pa3pe3oM COTJIACHO YKa3aHHOMY
CTaHJapTYy.

3aoanue:

HOJ’Iy‘-II/ITC ﬂaaneﬁmHe HaBBbIKH ITOCTPOCHU 110 UCPTCIKY OAHOI'O U3 CTAHAAPT-
HBIX BHAOB I/I306pa)KCHI/IH IpcamMcToOB B aKCOHOMeTpPIHGCKOP'I IMPpOCKIUKU C aKCOHO-
MCTPHUCCKHUM pa3pc30M Ha IIPpUMCPC KOM6I/IHHpOBaHHOI‘O reoOMCTPHUICCKOIo TCJlIa.

I'paduueckyro padoty Ne 19 BeinonHuTe Ha G0 YepTexKHOM Oymare Gpopma-
ta A3 1 oopmuTte no obpazity (puc. 2.4.2), codnroaas yCTaHOBJIEHHBIE CTaHIAPTOM
TpeOOBaHUS K HAYEPTAHUIO M HA3HAYCHUIO JMHUM U TpeOOBaHMS K OCHOBHOM
HaJMUCH (CM. Tpuil. 4).

HcxonHble TaHHBIE — YEPTEK KOMOMHMPOBAHHOIO T'€OMETPHUUCCKOTO Tea W3
rpaduueckoit padoter Ne 17.
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TEMA 2.5
PE3bbbI U PE3BBOBBIE COE/IMHEHUA

KpaTtkoe conep:xanue:

Pe3b0bl1, uX Ha3HAUeHHE, U300pakeHNE U 0003HAYCHUE Ha YEPTEKE:

a) OCHOBHBIE MapaMeTpsl Pe3bObl — IIar, X0/JI, HallpaBJIeHUEe pPe3bObl, YUCIIO 3aX0-
T0B, PO PE3HOBI;

0) oOuieyrnoTpeOuTeIbHBIC TEXHIYECKHE MTOHATHUS O Pe3b0e;

B) M300paxeHHEe Pe3bObl HA CTEPIKHSAX U B OTBEPCTUSAX W MPABHIIO W300pasKEHHS
pe3bboBhIX coenuHeHuil getaneit cormacHo ['OCT 2.311-68 «M3o6pakenue
pe3bObIY;

r) MeTpudeckas pe3nrda — npoduiib, mapameTpsl 1 0003HAUCHUE HA YEPTEIKE CO-
riacHo ['OCT 8724-2002 «Pe3nba meTpuueckas. J{uamMeTpsl v miaruy»;

1) pe3bba TpyOHas IMIMHAPHYECKas Ar0iMoBas — MpoQuiib, mapaMeTpbl U 000-
3HaueHnue Ha yeptexe [[OCT 6357-81 «Pe3nba TpyOHast HUITUHAPUYECKA»;

¢) pe3bba TpyOHast KOHUYECKas JIoWMOBasi — nmpoduib, Mapamerpsl 1 0003Haue-
Hue Ha yeptexe cormacHo [[OCT 6211-81 «Pe3nba TpyOHast KOHUYECKAs»,

) KOHHUYECKasl AOMMOBas pe3pda — mpoduib, napameTpbl U 0003HAYEHUs Ha
gyeprexxe cornacHo ['OCT 6111-52 «Pe3pba koHMHYECKas AIOMMOBAs C yIJIOM
npodus 60°y;

3) TpareneuaabHas X00Bas pe3bda — Mpoduiib, MapaMeTpbl U 0003HAUCHUE Ha
geprexxe cormacHo ['OCT 24738-81 «Pe3pba TpamerenganpHas OJIHO3aXO0JIHAS.
JlnameTpsl U marmny;

1) yIOpHas X0JI0Basi pe3rda — MpoQHiib, MapaMeTpbl U 0003HAYCHUE HA YEPTEKE
cornacHo ['OCT 10177-82 «Pe3rba ynopnas. [Ipodunau 1 OCHOBHBIE pa3Mephl»;
K) MPSIMOYTOJIbHASI HECTaHAApTHAsA pe3b0a — mapameTpsl U 0003HAUYECHHE HA yep-
TEXeE.

CrangapTHble pe3bOOBBIE KpEIekKHbIC U3/1ETusl, N300pakKeHUE Ha YepTexe pe3b-

OOBEIX COEIUHEHHUIL:

a) COeIMHEHHE NeTajeil 0OJITOM M XapaKTEpHBIA MPU3HAK 3TOr0 COCAUHEHUS Ha
YEPTEKE;

0) coeqMHEHUE NeTaneil MNUWIbKON W XapaKTEepHbIA MPU3HAK 3TOrO COEIUHEHHUS
Ha YEPTEKE;

B) COCIMHCHHUE JCTaJCii BUHTAMHU Pa3IMYHBIX THIIOB M XapaKTCPHBIH MpPHU3HAK
ATHX COCTMHEHUIN HA YEPTEKE.

VYHponieHHbIe CTaHIapTHBIE N300paXXEHUsI COCTUHEHUN KPEMeKHBIMU U3/IENIU IMU

cornacHo ['OCT 2.315-68 «M300pakeHrs ynpoIieHHbIE W YCIOBHBIC KPETEKHBIX

JETAJICH».
Bonpocel u 3apanus
1. Yto Ha3bIBAIOT pe3b60ii B MAIIMHOCTPOEHUN?
2. UYto Takoe x00 u wiae pe3b0bl?
3. Kakwue pe3b0Obl Ha3bIBAIOT MHO203AX0OHBIMU?
4. Kak B3auMOCBSI3aHbI X0/, IIIaT ¥ KOJUYECMB0 3aX0008 Pe3bObl?
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5. Kak Ha3pIBatOT pe3bObl B 3aBUCUMOCTU OT HANPAGIEHUsI BUHMOBOU TIOBEPXHOCTH
pe3bOBI?

6. Kakue paznuyaror pe3nObl B 3aBUCHUMOCTH OT (DOpMbl NONEPEYHO20 CeHeHUs]
BUHTOBOM MOBEPXHOCTU pe3bObI (popMbl mipoduiis)?

7. UeM oTnM4aeTcs KoHUYeckas pe3noa oT YuiuHOpuuecKkou?

8. Uto Takoe HapysicHas U 6HympenHss pe3noa?

9. Kak u3o0paxarot pe3b0dy Ha cmepoicte u 8 omeepcmuu?

10. B 9em ocobennocms uzobpasxicenus Hapy KHOW W BHYTPEHHEH pe3bObI TIPHU MPO-
CIUPOBAHKUH HA IJIOCKOCTh, MEPIICHIUKYISIPHYIO K OCH €€ BUHTOBOU ITOBEPXHOCTH ?
11. B kakux npeaenax JOJKHO HAXOAUTHCS pACCHMOSIHUE MeHCOY CHIOWHOU MOHKOLU
U OCHOBHOU TUHUAMY TIPYA U300paKEHUH PE3bObI?

12. Kakoil TOMMWHBI U JUTHHBI TOJDKHA OBITH JIMHUS, ONPEACIISIONIAs 2paHuy)y no-
HO20 npoghuist pe3vovl?

13. Kak BBINOJHAIOT wmpuxogKy Mpu U300paKeHUU pe3bObl B pa3pe3ax U CCUCHU-
ax?

14. Kak u3zob6paxatot pe3b0y ¢ HecmaroapmHuim npoghunem?

15. Kak u300paxatot pe3b0y B OTBEPCTUU HA pa3pe3ax pe3vb0802o coeOuHeHus?

16. Kakue pe3n0bl Ha3bIBAIOT KPENEHCHLIMU U KAKUE X0008bIMU?

17. Yem otnuyaroTcs MEXay coO0OM cmanoapmmuyle, HecmaHoapmmuvle U Cneyudib-
Hble pe3bObl?

18. OxapakTepusyite mempuueckyro pe3voy U ee 0003HaUeHNE Ha YePTEKE.

19. Yto, noMUMO HApy>KHOTO AUAMETPa, MOKET BXOJIUTh B 0003HAUeHUEe pe3bObl?
20. OxapakTepu3ynuTe mpyoHy YyuliuHOPUYeCcKyio u mpyoryo KOHU4ecKy pe3vby u
X 0003HAUYCHUS HA YEPTEKE.

21. OxapakTepu3yiTe OCHOBHYIO NIOCKOCMb U €€ TIOJIO)KEHUE Ha CTEP)KHE W B OT-
BEPCTUU MPU U300pAKEHUN KOHUYECKOHN pe3bOBbl.

22. OXapaKkTepu3yluTe KoHUUeCcKyo 0rUMOo8yI0 pe3bby 1 €€ 0003HauYeHUE Ha YepTe-
xKe.

23. [Ipu 0003HaYEHUHU KaKUX pe3bh 6 Orlimax 3HaK «''» HE HAHOCAT?

24. Kakasi BeM4uHa KOHYCHOCMU Y IeTallel CTaHAAPTHBIX KOHMYECKUX Pe3b0?

25. OxapakTepusynTe mpaneyeuodaivbHyto pe3boy u ee 0003HauYeHUE Ha YepTekKe.

26. OxapakTepu3yuTe ynopHyro pesvoy u ee 0003HAUCHUE Ha YEPTEKE.

27. Kakue cmanoapmuule uzoenusi BXOAIT B KPEIEKHbIE COSTUHEHUS IeTanen?

28. OxapakrTepu3yiiTe coeMHEHUE neTanell ooarmom U ynpouleHHoe (0e3 kiacca
MIPOYHOCTH, TIOKPBITHS, TOJS TOMycKa U JAp.) 0003HaUYE€HHE BXOIALIUNX B HETO Kpe-
MEKXHBIX U3JICIINH.

29. Kak n300pakaroT B ocesblx paspesax KPenekHbie U3aenus?

30. Oxapakrepu3yiTe COCAMHEHNE IETANCH WnuUIbKOU U YIIPOIIEHHOE 0003HaUeHUE
BXOJISIINX B HETO KPEIEKHBIX U3ICIHH.

31. Kak onpenensieTcst onura wnuibku, BXOIAIIAs B €e 0003HaueHHEe?

32. OxapakTepu3yiTe COeIUHEHHE JeTalell 6uHmoM W YNPOIIEHHOE 0003HaYeHHE
BXOJISIIIIUX B HETO KPETEKHBIX U3/ICIUN.

33. Uto BXOIUT B OnuHy 6uHmMA, TPUBOJAUMYIO B €ro O0O3HAUYEHUH, Y Pa3IUUYHbBIX
BHUIOB BUHTOB?
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34. Kak pacCuuTBIBaCTCS 211y OUHA 271YX020 pe3bh08020 omeepcmus’?
35. OxapakTepusyiuTe ynpoujeHnoe uzoopadzycerHue COCAMHEHUM IeTael Kperex-
HBIMU W3ICITHSIMHU.

I'paduueckas padora Ne 20
Coenunennsi pe3b00BbI€e

ITo omHOMy M3 mpuBeAeHHBIX Ha puc. 2.6.1, 2.6.3, 2.6.5 00pa31i0B* BBINOJIHUTE
YepTEeK COCTUHEHUHN NeTajeil CTaHTapPTHHIMA PE3bOOBBIMH KPEMICKHBIMHU W3ICITHsI-
MU — BUHTOM, INTHJIBKON, OOJITOM — M TIIYXOTO pe3b00BOTO OTBEPCTHS, BBITIOTHEH-
HOTO B OJTHOU U3 JeTalici.

Hcxonaupie naHHbIe MO BapuaHTaM BO3bMHUTE M3 Tabu. 2.6.1-2.6.3 k yka3zaHHO-
My IIpernojaBareiieM o0pasiny.

Pa3zMepbl cTaHmapTHBIX Pe3bOOBBIX M3ACIHM, BXOIAIIMX B COCIUHCHUS JCTa-
JieH, ompeeuTe Mo CIpaBOYHUKAM (CM. CITUCOK JIUTEpaTyphl) WK 110 CIIPABOYHBIM
JTAHHBIM, TIPUBEJICHHBIM B IIPUJI. 7 K JAHHOMY Y4€OHOMY ITOCOOHIO.

3aoanue:

1. U3yunte knaccuukanuio pe3bd, TEPMUHBI U ONPEIEICHUS pe3bObl, ycTa-
HasiuBaembie [[OCT 11708-82 «Pe3rb6a. TepMuHbl 1 OpeAeieHus».

2. I3yunTe OCHOBHBIE 3JIEMEHTHI U TapaMmeTpbl Pe3bObl, HAYYUTECh H300pa-
&KaThb pe3p0y — HAPYKHYI0 U BHYTPEHHIOIO, 'PAHMILY Pe3bObl, (PacKu, MITPUXOBKY
pe3nObI B pazpe3ax u ceueHus1x corsacHo I'OCT 2.311-68 «M3o0paxeHue pe3b0Obi»;
Hay4duTeCh 0003Ha4YaTh Pe3h0y.

3. I3yuute Tumbl pe3bObl M HAYYUTECh M300pakaTh Ha paspe3ax pe3bOOBbHIE
COCIMHEHUS JeTalled pa3IMYHbIMH KPEMEKHBIMH  U3JIEIUSIMU — BUHTaAMU
(T'OCT 1491-80, I'OCT 17473-80, 'OCT 17474-80, TOCT 17475-80), 60nTamu
(I'OCT 7798-70 m T'OCT 7805-80) m mmuaskamu (I'OCT 22032-76 ...
['OCT 22041-76) ¢ raiikamu (I'OCT 5915-70, TTOCT 5927-70) u 1maiibamu
(T'OCT 11371-78, TOCT 6402—70).

4. HayuyuTech ONpeAess|Th HEOOXOAUMYIO JITMHY Pe3bOOBBIX KPENEKHBIX H37e-
T,

5. Hayuurtech n300paxkath TJiyXxoe OTBEPCTUE C pe3b00H, pacCUUTHIBATh TITYOH-
HY CBEpJICHUS U JUTMHY pe3bObl B HEM ¢ yueToM Henopesa pe3sObl mo I'OCT 10549—
80, a Takke HAHOCUTHh HEOOXOUMBIE pa3MEPHI TIIyXOTr0 PE3bOOBOTO OTBEPCTHSI.

6. HayunTech monp30BaThCsi CpPaBOYHBIME TOCOOUSIMU /IS OTIPEICTICHUS pas3-
MEPOB CTaHIAPTHBIX PE3bOOBBIX KPETICKHBIX U3ICIUN.

I'paduueckyro padoty Ne 20 BeimosiHUTE HA O€JION YepTekHOU Oymare dopma-
ta A3 u odopmuTe Mo ogHOMY M3 0oOpasiuoB (puc. 2.6.1, 2.6.3, 2.6.5), cobmronas
YCTaHOBJICHHBIC YKa3aHHBIMHU CTaHJIapTaMH HadepTaHWs W Ha3HAUYCHHE JIMHWA Ha
YyepTekax, mpaBujia HAaHECCHHs pa3MepoB, HaUepTaHWe OYKB, IU(P U 3HAKOB U Tpe-
0OBaHMS K OCHOBHOM HAAMUCH (CM. PHUIL. 4).

* [Ipumeuanue: OObeM 3a1aHUSI B COOTBETCTBHHU C MPUBEICHHBIMU 00pa3LiaMH ONpeessieT
IIPEIO/1aBaTeNb.
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TEMA 2.6
CBOPOYHBIN YEPTEXK U CHEIIU®UKALIUSA

Kpatkoe conepxkanue:
o coopounbiii uepTex ('OCT 2.109—73 «OcHOBHBIC TPEOOBAHUS K YSPTEIKAM):
a) MOHATHE O COOPOYHOM UEPTEKE KaK COCTABHOW 4acTH pabovell JOKYMEHTAIINH,
ero Ha3HauY€HHeE, YCIOBHOCTH M YIPOIICHUS Ha COOPOYHBIX YepTEkKax;
0) npaBHJIa HAHECCHHUS HOMEPOB ITO3MIINN COCTABHBIX YacTel COOPOYHOMN €TUHHMIIBL;
B) 3aI0OJIHEHUE OCHOBHOW Hamamucu cOopounoro deptexxka (TOCT 2.104-2006
«OcHOBHbBIE HAaIUCKY, (hopMma 1).
o crienudukanusa K COOpOYHBIM YepTEKaAM:
a) oTpe/ieNicHHe CIeIU(pHUKAINN KaK TOKYMEHTA, OTPEICIIAIONICTO COCTAB U3ICIHS;
0) dbopMma cnenmdpuKauu, ee pa3aeisbl U rpadbl, colepikaHnue pa3IeioB U UX 3a-
nonuHenne (I'OCT 2.108-68 «Crnernudukanus», popma 1 — 3armaBHBINA JIHCT,
dbopma la — nocneayronye JucThl);
B) 3anojHeHre ocHoBHOM HaamucH crierudukanmu (OCT 2.104-2006 «OcHOBHBIC
HaAnuCcH», popma 2 — 3ariaBHbIN JUCT, popMa 2a — MOCIEAYIONINE JUCTHI).

Bonpocs! u 3aganusi
1. Ha xako¥i cmaduu npoekmuposarnus 1 Ha OCHOBAaHUH KaKOTo JOKYMEHTa pa3pa-
OaTbIBatOTCs crienuduKaius u COOPOUHbIN yepTex?
2. OxapakTepm3ylTe HaszHaueHue chneyugukayuu u cOOpPouUHO20 uepmedca Kak
KOHCTPYKTOPCKHX JJOKYMEHTOB.
3. UTo momKeH colepKaTh cOOpPOUHBI uepmedc?
4. Hcxonmss u3 Kakux COOOPaKECHUI BBIOUPAIOT HeoOXoouMvle uz0OpajdceHuss Ha
CcOOPOYHOM YepTexKe?
5. Kak BBITOTHSIOT wUMpPUX06KY CMENCHbIX ceueHull Oemainell Ha cOOPOIHOM dYep-
TeXe, COACpPIKaIEeM pa3pe3bl, U KaK IMTPUXYIOT OJHY U Ty e JIeTajdb Ha BCEX €e
U300paKeHUsIX ?
6. Kaxkue aetanm n300pakaroT B IPOJOJIBHBIX pa3pe3ax He paccedeHHbiMu?
7. Kax HaHOCAT HOMepa nosuyuil NeTanel, B KaKOM TMOPSIKE U TJe MPUBOIAT KpaT-
KHE CBEJICHUS O HUX?
8. Korma npuMeHsioT o0I1yI0 JIMHUIO-BBIHOCKY TIPU HAHECEHUU NO3UYULL?
9. Kakue pazveps: HAHOCAT Ha COOPOUHBIX YEPTEKAX?
10. Pacckaxure o hopme u nopsioke 3anonrenus CieuOUKaIAR?
11. Kak 3amuceIiBaroTCs B HEH Hecmanoapmubie u Cmanoapmuvle uz0enus?
12. Kakast hopma ocnosHou Haonucu TPUMEHSETCS Ha crieruduKaum’?

Ogopmume zpagpuueckyro pavomy Ne 19 kak coopounwlii uepmesxnc u co-
cmaegvme cneyugukayuro.

3aoanue:

1. Tony4unTh MEepBOHAYANTHHBIC HABBIKH BBITOJIHEHHS W O(OpPMIICHHUS] COOpOU-
HBIX YEPTEKEH.

2. [lommyunTh mepBOHAYaIbHBIE HABBIKU OGOPMIICHHS U 3alOJIHEHUs crienudu-
Karuu K coopounomy ueptexy (dopma 1, puc. I15.6).

196



['padmyeckyro paboTy BBIMOIHUTE HA Oenoil uepTexkHoi Oymare ¢popmarta A3 u
odopMuUTE MO COOTBETCTBYIOIIEMY 00pa3iy (puc. 2.6.1, 2.6.3 wim 2.6.5), cobmronas
YCTaHOBIICHHbIE CTaHJapTaMu TpeboBaHus. CrienupuKaIuio BbIIOJHUTE Ha (hopma-
Te A4 coriaacHO yKa3aHHBIM cTaHaaprtam (puc. 2.6.2, 2.6.4 uau 2.6.6).

Tabnuya 2.6.1
Hcxoanble 1anHble K rpadudeckoii padore Ne 20°
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Tabnuya 2.6.2

Hcxoaubie fanHbIe K rpaduueckoii padore Ne 20°

Voxqae e K 390 eorere pesHoosoe’”

Neeep %@aﬁ e unma Mar epven feran 1

1 D 24 -

2 P B KY

3 © 20 Jerkvi ares (A)
4 B 24 a

5 0 B Ep

6 1% 20 Jh

7 (2 20 47

8 B 24 K4

9 D B Terkvn ares (N)
D g’ 24 6)

gl 10) 20 Jerkmi areB(M)
r v (5] Terkni ares (A)
13 1% 2 -

U L3 24 K4

5 % B a

6 0 24 Ep

7 © 20 Nerkwt aTes(W)
B 1% B -

© B 20 a

20 U 24 KY

21 0 B Nerkwi aTEB ()
22 g% 24 Bp

23 L& B G4

24 6 20 a

25 YU () G

26 0 24 Ky

27 © 20 Nerkw aTeB ()
28 g% B Eo

29 B 20 Ia

0 Y a

200




00T N 19100ed HOMOoOhH(edI BMHOHIrOMIYE I1dsedO() "¢'9'7 "oU]

UDHTOg

Jogoanuay

aJ s
TR LT XaWwdah Ni9HR0d0g ) wo]
L Jogogaead S N —
s, BT m\u\lm\.\\w%mﬁ.w - 2
9000 5¢00Mh1HI
A0gDau3 Up 190WED,
08

4

07

4

(@)

%

« 08

nog9ead NOHHOPDE 7

Bnw3Idaguo ozoxhyz  1909WEDd NWIGHDH N WDWNhII0
IYYNUM AHMYP NWIBHDH "] OWISNG XUk M9H0d0g3
DH SWNIOHDH 3H TIXQ0XI § JIWKEY 1903WED SNHDRAWNG]/

7l

(5z) 079)

N M~

ypou BN _gHyf

DUOp 11 Up0[]

N g WOEG

gng N gyl

DWOp N UPO[]

o o)

HaWNAU - gaay|

201



% HE Joo3Haqerue Haumexobarue Kon | pumesanue

S
% Lokymermayus
=l o BHTY M 0025000 Ch LOopo4HeIU Yepmex

[lemany

A VTN BHTY M 0025001 Kpeiwika
| W4 2| bHTY W 0025002 [InacmuHa
S UmardapmHele u3ade/nus

3 [auka OCT 59715-70
M 24 (S36) 1
4 Wauda 24.65T
[OCT 6402-70 1

. 5 Unumska M 24 x 70
g [OCT 22038-76 7
g
E
2
=
§
| E bHTY N 0025 000Ch

| uem| N dowym [lodn. | fama
S Paspao /um. /ucm /lucmob
S| [|7pos [ | !
= Loedurerue pe3booboe
S| A ko /_ ﬂ

Ymb .

202

Puc. 2.6.4. O0Opa3serr BeItoaHeHHs crienuduKann K rpadguaeckoii padore Ne 20°




Tabnuya 2.6.3
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TEMA 2.7
IHHEPEJAYY 3YBYATDBIE

Kpatkoe conepkanue:

a) Ha3HAYCeHUE, IPUMEHEHUE U TUIIbI 3y0UaThIX NIepeaay;

0) n300paXkeHNEe Ha YepTEeIKE MPAMO3y00id 3y0UaToil nepeaauu ¢ MUIMHAPHUCCKUMHE
kosnecamu (I'OCT 2.402—-68 «Y cnoBHbIE N300pakKeHHsI 3yOUaThIX KOJIEC ...»);

B) OCHOBHBIC MTapaMeTphl 3yOUaTol Iepeaay;

r) aenuTeNbHbIi okpyxHOU Moayias (I'OCT 9563-60 «Koneca 3y6uareie. Moy-
n»);

1) TeoMeTpHUYecKuil pacueT mapameTpoB 3youator mepemaunm (OCT 16532-70
«[lepenaun 3yOuaTble MWIMHIPUYECKHE SBOJHBEHTHBIC BHEITHETO 3allCTIIICHUS.
Pacder reomerpun»);

€) COeMHEHUS 3y0UaThIX KOJIEC C BaJlaMH;

k) M300pakKeHHE IIMOHOYHOTO Ta3a JJIs MPU3MATHYCCKUX IIHOHOK W BhIOOp pas-
Mepa IIMOHOYHOTO Tla3a IO JUaMeTpy OTBEpCTHs B 3yOuaToM KoJjece
(I'OCT 23360-78 «CoenuHeHusi MIMOHOYHBIE C MPU3MATHUYECKUMU IIIMOHKAMH.
Pa3Mephbl MIMNOHOK U CEYEHUN Ma30B....»);

3) M300pak€HUE OTBEPCTHH C MPAMOOOYHBIMHM NUIMLAMH M O0O3HAYCHHE MpS-
Mob6ouHbix 1wmuieB Ha udeprexe ('OCT 1139-80 «CoeauHeHUs NUTUIIEBBIE
psIMOOOYHBIC. Pa3sMepsl U AOITYyCKH»).

Bonpocs! u 3axanust
1. OxapakTepu3yiTe KpaTKo 3y0UaThic IEPeAaun U UX HA3HAYEHUe.
2. ITlpuBemute ocHo6Hble napamempsl BEHIA TUIUHAPUYECKOTO TPAMO3y0oro 3y0-
4aToro KoJieca.
3. UTto Ha3BIBAIOT nepedamounbiM omHouleHuem 3youaTon nepeaaqm?
4. Kax Hazviearom 3yOdYaToe KOJECO B 3yOuUaToil mepenade ¢ MEHBIINM KOJIHYe-
CTBOM 3yObeB?
5. Uto xapakTepusyet mModyib 3y6uamoz0 Kojeca W Kak BBIOMPAIOT 3HAUYEHUE MO-
TyJIs?
6. Kaxkue mapameTpsl 3y04aToro kKosieca JexaTr B OCHOBE 2eoMempuyecko2o pacue-
ma ero BEHIa U MEKOCEBOT0 PACCTOSHUS 3y0UaToi nepemaadn’?
7. Tlpuemgute hopmyiy pacuera ouamempa 0eiumebHOU OKPYHCHOCHU.
8. IlpuBegute hopmyiy pacuera ouamempa OKpYIHCHOCMU 8EPULUH 3)0bEE.
9. TlpmBemute hopMyiny pacdeTa ouamempa OKpy’CHOCMU 6NAOUH 3y0bes.
10. [IpuBeaute dhopmyily pacueTa mMerHcoces8020 paccmosHus 3youaTon rnepeaayu.
11. Yemy BBIOMpAIOT paBHBIMU wuUpuHy 3y01uamoeo koieca u wecmeptu (0€3 pacue-
Ta 3y0uaToi nepegayu Ha MPOYHOCTH)?
12. Kak ycnosno uzobpascarom 3y04atbie BEHIIBI 3y0UaThIX KoJiec?
13. Kak u300paxatot 3y0bs 8 0cesom paspese 3y0UaThIx Koyec?
14. Kak u300paxaroT 3yObsi 3y0UaToro kKojeca u MIECTEPHU B OCEBOM paspese 3)0-
yamoeo 3ayenyieHus?
15. TlocpencTBoM KakuxX coeduneruti yCTaHABIMBAIOTCS 3y04yaThie KoJjieca Ha Bajax?
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16. Kak onpenensitot pazmepul wnoHouHbIX na306 B OTBEPCTUH 3y0UaToro kosueca?
17. Kak ycrnosno uzobpadsicarom wiiuyvl IPSIMOOOYHOTO IIIMAIIEBOTO COCAUHEHUS B
OTBEPCTUH HA BUJIE BIOJb €TO OCH?

18. Kak n300paatoT NUIMIEI TPSIMOOOYHOTO IIJIUIICBOTO COSIMHEHHS B OTBEPCTHH
Ha ocegom paspese?

I'padpuueckas padora Ne 21
Ilepenaua 3y0uaras

[To mpuBeneHHOMYy Ha pHC. 2.7.1 00pasily BBIMOJIHUTE YEPTEXK IMMIMHIpHYE-
ckoit 3youaroit napsl corsiacHo ['OCT 16531-83 «llepenauu 3ybuatblie MUIMHAPHU-
yeckue. OO1IMe TEpMUHBI, ONPEIEICHNs, 0003HAUECHUSD.

WcxonHble naHHble AJi pacdeTa Mo BapHaHTaM MapaMeTpoB 3yOuaToro 3aren-
JICHUs, OTIpEe/IeNICHUs] pa3MEpOB IIJIUIIEBOTO OTBEPCTHS B 3y0UaTOM KoOJiece U pazmMe-
POB OTBEPCTHUS B LIECTEPHE BO3bMUTE U3 TadiI. 2.7.1.

Pa3mepsbl MIMOHOYHOIO Ma3a, BBHIIIOJHEHHOTO B OTBEPCTHHU LIECTEPHH, OIpe/e-
JUTE TO CIPaBOYHUKAM (CM. CIUCOK JIUTEPATyphbl) WM 1O CIPABOYHBIM JAHHBIM,
MPUBEAEHHBIM B IPUJI. 8 K JaHHOMY Y4EOHOMY MTOCOOUIO.

3aoanue:

1. HayunTech BBITIOJHATH YEPTEKU 3yOUATHIX KOJIEC B 3allCIJICHUHA B COOTBET-
ctBum ¢ TpeboBanusmu ctannaptoB ECK/[ (TOCT 2.402-68 «YcnoBHbie n300pa-
’KEHHUs 3y0UaThIX KOJIEC, ....»).

2. HayuuTech BBINONHATH pacdeT r€OMETPUUECKUX MapaMeTpoB 3y04aToro 3a-
LEIUICHUS 110 €r0 MOJYJIIO U KOJIMYECTBY 3yObeB KoJjlieca U IIECTEPHHU, a TaKKe HaHO-
cuth ux Ha uyeprex ('OCT 16532-70 «llepenaun 3yOuaThie HUIMHIPHUYECKHUE
IBOJIBBEHTHBIC BHEIIIHETO 3alleIUICHNs. Pacyer reoMeTpumy).

3. HayuuTecr nojp30BaThCS CIPABOUYHBIMH IMOCOOUSMU JJIsl ONIPEAETICHUS pas3-
MEpOB IITMOHOYHOTO I1a3a 10 JTUaMeTpPy OTBEPCTHS, N300pakaTh MITTOHOYHBIE Ma3bl
Ha YepTexe, HAaHOCUTh pa3mepsl mmoHouHoro nasza (COCT 2336078 «CoenuHeHus
[IMIOHOYHBIE C MPU3MATHYECKUMHU IIMOHKaMU. Pa3Mepsl IIMOHOK W CEYCHUU Ta-
30B...»).

4. HayuyuTech n3o0paxath npsiMooounsie nunbl 1o ctanaapty ECKI I'OCT
2.409-78 «IlpaBuia BBIMOJHEHUS YepTexer 3yOUaThiX (LUIMIEBBIX) COETUHEHUI) U
o0o3Havath ux mapameTpbl Ha uepteke ('OCT 1139-80 «CoenuHeHUs NUIALIEBHIC
npsiMOOOYHBIE. PazMepsl 1 OMTyCKN).

I'paduueckyro padoty Ne 21 BeimosiHUTE Ha Oesoi YepTexHOM Oymare Gopma-

ta A3 u opopmute mo obpasity (puc. 2.7.1), cobmronas ycraHOBIEHHBIE CTaHIapTa-
MU TpeOOBaHMs K HAUSPTAHUIO U HA3HAYCHHIO JTUHHUN Ha YepTekax (CM. mpuil. 4).
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INPUJIOKEHUA

Hpuioxenue 1
MeTtpuueckue 3a1a4u

OnpeneneHue HATypaldbHBIX BEJIHUYUH TEOMETpHUYEC-
CKHUX DJIEMEHTOB.

1. Onpenenuth HATYpaAIbHYIO BEIMYUHY OTpe3Ka OOIIETro MOJ0KEHHUS:

e CrOcOOOM MPSMOYTOJIBHOTO TPEYTOJIbHUKA;

e crocoOOM 3aMEHBI INIOCKOCTEN MPOEeKIUi MpeoOpa3oBaTh B MPSMYIO YPOBHS;

e criocoOOM BpalleHUs BOKPYT MpOoenupyroieid ocu mnpeoOpa3oBaTh B Mpsi-
MYIO YPOBHH.

2. OmnpenenuTh HaTypalbHYIO BEIMUYMHY IUIOCKOCTH OOIIEro MojiokeHus (3a-
MKHYTOT'O OTCEKa):

® CrmocoOOM 3aMEHBI IIJIOCKOCTEH TpOeKIuii mpeodpa3oBaTh B IUIOCKOCTh
YPOBHS;

e CIIOCOOOM BpalIeHHs] BOKPYI JIMHUU YPOBHA NpeoOpa3oBaTh B IJIOCKOCTh
YPOBH;

® CIIOCOOOM IUIOCKOMAapaslIeIbHOIO MEepEeMEHICHUs IIpeoOpa3oBaTh B IJIOC-
KOCTb YPOBHH.

OnpeneneHue pacCTOSIHHUSA MEXAY T€OMETPUUYECKUMHU
snemenTamMu (oOpaszamu).

1. Onpenenuth paccTosTHUE OT TOUYKH /10 MPSIMOM OOIIEro MONIOKEHHUSL:

e crocoOOM 3aMEHbl IUIOCKOCTEH MPOEKIMil mpeoOpa3oBaTh MIOCKOCTh, 3a-
JAHHYIO MPSAMOW M TOYKOW, B MJIOCKOCTh YPOBHS (3amauu 3 u 4 mpeoOpa3zoBaHUs;
IpsIMYIO M TOYKY paccMaTpHUBaTh KaK INIOCKOCTb);

e CcrocoOOM 3aMeHbl MJIOCKOCTEN NMpOoeKUUi MpeoOpa3oBaTh NPSIMYHO OOIEro
MOJIOKEHUS B IPOCLIUPYIONIYIO MpsIMyI0 (3aaauu 1 u 2 mpeoOpa3zoBaHus);

e crocoOOM BpaleHHusl BOKPYT JUHUU YpOBHS MpeoOpa3oBaTh IIIOCKOCTh, 3a-
JAHHYIO MPSIMOM ¥ TOYKOM, B INIOCKOCTh YPOBHS;

® CrIocoOOM IUIOCKOMapaieIbHOIO epeMelIeH sl TPeoOpa3oBaTh MIOCKOCTb,
3aJJaHHYIO IIPSMOM M TOYKOM, B INIOCKOCTh YPOBHS;

e criocoOOM 3aJlaHusl TUIOCKOCTHU, TIEPIEHANKYIJIAPHON K mpsamoi (3-it Tun 3a-
J1a4), MOCTPOUTh YEPE3 33aIaHHYIO TOUKY IUIOCKOCTb, IEPIEHANKYIISIPHYIO K IPSIMOH,
U ONPENEIUTh TOUKY MEePEeCceUeHuUs MOCIEeIHEN ¢ MI0CKOCTHIO.

2. OnpenenuTh pacCTOSHUE MEXTY MapalieIbHBIMU PSIMbBIMU:

® crocoOOM 3aMEHBI IUIOCKOCTEH MPOEKIM MpeoOpa3oBaTh MIOCKOCTh, 3a/1aH-
HYIO TTapaJUICIbHBIMU MPSMBIMH, B TUIOCKOCTh YPOBHSA (3a1a4u 3 u 4 mpeoOpa3zoBaHms);

® CII0COOOM 3aMEHBI MJIOCKOCTEH MPOEKIMi peodpa3oBaTh JIBE MapaslieiabHbIe
00111ero MOJI0KEHUs B MPOELUpYIONIHe npsiMble (3agaun 1 u 2 npeoOpa3zoBaHus);

e CcriocoOOM BpallleHHsl BOKPYT JIMHUW YPOBHS MpeoOpa3oBaTh IIOCKOCTb, 3a-
JAHHYIO MapaJlyIeIbHBIMU NPSIMBIMU, B IJIOCKOCTh YPOBHS, OTPAaHUYUB €€ 3aMKHY-
TBIM OTCEKOM;

e Croco0OM IUIOCKOIApaIEIbHOr0 MepeMeIleHns Mpeodpa3oBaTh MIOCKOCTb,
3aJIaHHYIO MapaJlJIEbHBIMU MIPSMBIMH, B INIOCKOCTh YPOBHS;
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® CrIOCOOOM 3a/laHusl TUIOCKOCTH, MEPIEeHINKYIISPHON K mpsMoit (3-i tum 3a-
7a4), IOCTPOUTH IMJIOCKOCTh Yepe3 JII0OYI0 TOUKY, TPUHAJICKAIIYI0 OJHON U3 Mpsi-
MBIX, MEPHEHAUKYISIPHYIO KO BTOPOW MPSAMOM, U ONPEAETUTh TOUKY IepecedeHust
3TOW MJIOCKOCTH CO BTOPOU IIPAMOM.

3. OnpenenuTs pacCcTOSIHUE MEXAY CKpEIIMBAIOIIMMHUCS MPSMBIMH, Npeodpa-
30BaB OJHY U3 MPSIMBIX B MPOCIUPYIONIYIO (3anauu 1 u 2 npeoOpazoBaHus).

4. OnpenenuTs pacCTOSHUE OT TOYKU J0 ITIOCKOCTH:

e 110 TeMe «lleprneHuKyISIPHOCTE» — MPOBECTU MEPIEHIUKYIISIP K MIOCKOCTH,
IOCTPOUTH TOUKY MEPECEUEHUS ATOrO MEPNEHIUKYIIApA C 3aJaHHOU IJIOCKOCTHIO U
HaWTH JIOOBIM CHOCOOOM HATYpajdbHYIO BEIUYHMHY IOCTPOEHHOTO OTpe3ka (cM.
MYHKT 1);

e CrI0cOOOM 3aMeHBbI IVIOCKOCTEHN MPOEKIM Mpeodpa3oBaTh INIOCKOCTh 00IIIe-
IO MOJIOKEHUS B INIOCKOCTh MPOEHUPYIOLLYIO.

5. OmnpenenuTh pacCTOSHUE OT TOYKH JI0 TOBEPXHOCTH BPAIIICHHUS:

e crocoO0OM 3aME€HbI IUIOCKOCTEN MPOEKUUA MpeoOpa3oBaTh IIOCKOCTh, MPO-
BEJICHHYIO Yepe3 TOUKY M OCh BpallleHHUs TOBEPXHOCTH, B INIOCKOCTh YPOBHS (3a/1aua
4 peoOpazoBaHus);

e CriocoOOM BpalllEHUS] BOKPYT NPOEHUPYIOLIEH OCH MOBEPHYTh IJIOCKOCTbD,
MPOBEJCHHYIO Yepe3 TOUKY U OCh BPAIICHUS TIOBEPXHOCTH, B TUIOCKOCTh YPOBHHI.

OnpeneneHue yraioB HAKJIOHAa TEOMETPHYECKHUX DdJe€-
MEHTOB K MIOCKOCTSAM npoekuuii H u V.

1. Onpenenutsb yriabl HaKJIOHA NPSAMOI OOMIETO MOJOKEHHS K MIIOCKOCTSIM IPO-
exuuiit H u V:

® CrIocOoO0OM MPSAMOYTOJIBHOTO TPEYTOJbHMKAa MOCTPOUTH Ha JIBYX MPOEKLHAX
HaTypaJIbHbIE BEJIMYMHBI OTPE3KA U OTIPEACTUTH YIJIbl HAKJIOHA MPSAMOIL;

e croco0OM 3aMEHbI MJIOCKOCTEN MPOEKIU MpeoOpa3oBaTh NpsIMyI0 OOIIEro
MOJIOKEHUSI B TOPU3OHTAIBHYIO, @ 3aTEM BO (DpOHTANIBbHYIO MpsAMYIO (3aaada 1 mpe-
oOpa3oBaHus);

e CriocoO0M BpallleHus BOKPYI COOTBETCTBYIOIIEH Mpoeuupyromel ocu mpe-
o0pa3oBaTh MPSAMYIO- OOILEro MOJOKEHUS B TOPU30HTAIBHYIO M BO (DPOHTANBHYIO
npsiMbIC.

2. OnpenenanTh yrojl HaKJIOHA MPSIMOW K 33JaHHOM IJIOCKOCTH OOILEro mojo-
KEHMSL:

® U3 JJF000M TOYKH MPSIMON OIYCTUTH MEPICHAUKYIISP K TIIOCKOCTH;

e CI10coOOM BpalleHHs] BOKPYT JIMHUHM YPOBHS MPeoOpa3oBaTh MOCTPOCHHYIO
MJIOCKOCTh, 3aIaHHYI0 MPSAMOM U NEPIEHAUKYISIPOM, B INIOCKOCTh YPOBHS;

® UCKOMBIN yroJ OyJeT TOMOJIHATH MOCTPOSHHBIN yrod a0 90°.

3. OmnpenenuTh BEIUYUHY IBYXTPAHHOTO YIJIA, €CJIM Ha YepTeKe €CTh JIMHUU
MepPECEUCHMsI TUIOCKOCTEHN, 00pa3yIouX IBYXTpaHHbIN yrod (pedpo):

e crocoOOM 3aMeHBbl MIOCKOCTEN MPOEKIUi MmpeoOpa3oBaTh pedpo IBYyXIpaH-
HOT'O yIJIa B MPOCHUPYIONIYIO TpsiMyto (3agauu 1 u 2 mpeoOpa3oBaHus);

4. OnpeneauTb Yrojl MeXay ABYyMsl IUIOCKOCTSIMHU OOIIETo MOJIOKEHUs, eCIU Ha
yepTeke HeT JIMHUU NIepeceyeH sl 3a1aHHbIX TI0CKocTel (pedpa):

® 33/1aya pelIaeTcsi KOCBEHHBIM IyTeM, JUIsl 4ero U3 JII00OM TOYKM MPOCTPaH-
CTBa CIJIElyeT OMYCTUTh MEPHEHAMKYJSIPHI K 3aJaHHBIM IUIOCKOCTSM, KOTOpbIE, B
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CBOIO OYEpE]lb, 3a/1al0T BCIIOMOraTEIbHYIO IIOCKOCTb, MEPIEHIUKYISIPHYIO K 3TUM
IJI0CKOCTSIM;

® STy BCIIOMOTaTeNIbHYI0 IIJIOCKOCTh CIOCOOOM BpalleHUsI BOKPYT JIMHHUU
YPOBHSI CJeAyeT MpeoOpa3oBaTh B MIIOCKOCTh YPOBHS, OMPEIEIUB YIOJI MEXKIY Mep-
NeHIUKYJIsIpaMu  (MpeoOpa3oBaHUE BCIOMOTaTEeIbHOM IUIOCKOCTH B IIJIOCKOCTh
YPOBHSI BO3MOXHO M APYTMMHU CHOCO0aMU — €€ TUIOCKOMapaslieIbHBIM MepeMellie-
HUEM WJIM 3aMEHOM MIOCKOCTEH POEKIIHiL);

® HCKOMBIN yroja OyJeT TOMOJHATh MOCTPOCHHBIHN yrona a0 180° (yerom mesrcoy
NIIOCKOCMAMU CHUMAIOM Y2071 OCIPYLL).
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IIpunoxenue 2

2. [lepeyeHb BONPOCOB, BHLIHOCUMBbIX Ha IK3aMeH
no aucuuiuinie «HaveprarenbHoil reoMeTpus»

1. Meron npoekumid. [leHTpanbHble U napauieabHble poekiuu. CBOMCTBa mapai-
JIeNTbHBIX MpoeKini. KocoyroibHbie U MPSIMOYTOJIbHBIE (OPTOrOHAIBHBIE) IPOEKIINH.

2. Meton I'. Monxa. YUeTBepTH U OKTaHTHI npocTpaHcTBa. OOpa3zoBaHue mpo-
EKIIMOHHOTO KOMILIEKCHOTO YEPTEXKa.

3. Touka B cucreMe Tpex miockocren npoekunii H, V u W. Ilpoexunnu Touku B
CUCTEME MPSAMOYTOJIbHBIX KOOpJIUHAT. EBponelickas 1 aMepuKaHCKask CHCTEMBI pac-
MOJIO’KEHUSI U300paKeHH Ha YepTexkax.

4. Ilpsimast nunud. [IpsiMple 001IEr0 M YaCTUYHOTO MOJIOKEHUI OTHOCUTEIIBHO
IJIOCKOCTEN MPOEKIMM. XapaKTepHbIE IPU3HAKY TUX NPSIMBIX Ha yepTtexe. Teope-
Ma O MPUHAJIEKHOCTH TOYKH MPSIMOM.

5. JleneHust otpe3ka mpsIMOM Ha 4epTeke B 3aJaHHOM OTHOILEHUU (CBOMCTBO
napajuienpHbeIX npoekuuit). [locTpoeHne Ha yeprexke HATypajJbHOW BEIUYMHBI OT-
pe3Ka IpsiMOil OOIIETo MOJIOKEHUS U YTJIOB €r0 HAaKJIOHA K MJIOCKOCTSIM MPOeKIuil H
u V croco6oM MpsIMOYToJIBHOTO TpeyroyibHUKa. [locTpoeHue Ha npsMoil nmpoeKkuui
OTpPE3Ka 33JJaHHOW BEJINYHHBI.

6. Cnenpl npsimoit. [locTpoeHne Ha yepTexe MPOSKUUNA PPOHTAIIBHOTO U TOPH-
30HTAJIBHOTO CJIEZIOB MPSIMOM 0OIEro MOJI0KEHUS.

7. B3auMHOe monokeHue npsAMbIX. [IpsMble napajuieapHbIe, MEPECEKAIOIINECS
U CKpelIuBaroIyecs. XapakTepHble MPU3HAKKA HA YEpTEXE NMapajUIesIbHbIX, IIepece-
KAIOUIMXCS U CKpPEIIMBAOIIUXCS NpsIMbIX. KOHKypUpyolre TOYKM Ha CKpeIruBaro-
LIUXCS PSMBIX.

8. O mpoekuusax IUIOCKUX YMIOB. Teopema O MpOEHUpPOBAHMM NPSMOIO yIJia
(mpsimass 1 oOpatHasi). llpuBecT HarjasAHBI PUCYHOK C JOKa3aTeNbCTBAMU (CO-
IJIACHO MPSIMOM U OOpAaTHOM TeopemaM O TpeX MepreHauKyspax). Teopema o nene-
HUU NOTO0JIaM ITPOEKILUI OCTPOro WK TYIOTO YIJIOB.

9. IlnockocTk. CiocoObl 3aaHus MIOCKOCTH Ha yepTrexke. Clelbl IOCKOCTH.
TeopeMbl 0 IPUHAIIIEIKHOCTH MIPSMOM U TOYKU TUIOCKOCTH. [IpsimMble 0coboro moso-
KEHUS B TJIOCKOCTU ((ppOHTANb, TOPU3OHTAIIb, TUHUSA HAMOOMIBILIETO CKAaTa) U UX MO-
CTPOEHHE Ha YepTEKe.

10. XapakTepHble MOJIOKEHUSI MIIOCKOCTU OTHOCUTENIBHO IUIOCKOCTEH MPOCK-
i, [I1ockocTy oOUIero W IUIOCKOCTH YaCTHBIX MOJOXKEHHH. XapaKTepHble MpHU-
3HAKW 3THUX IUIOCKOCTEN Ha uepTexe. [IpoBeneHue uepe3 npsiMyro 00IIEero moioxe-
HUS IPOSLUPYIOUICH MITOCKOCTH (3aKIIF0oueHUe MPSMOIl B TUIOCKOCTh) M 0003HAUEHUE
3TOr0 JCUCTBUSA HA YEPTEKE.

11. B3auMHOe NOJIO)KEHHE MPSAMON U TIOCKOCTH, IBYX miiockocteil. [Ipu3znaku
MapajuieIbHOCTH TIPSIMOU U TWIOCKOCTH, IBYX IUIOCKOCTEW. [locTpoeHne Ha ueprexe
ITIOCKOCTH, MTAPAJUICIIbHOU 33 1aHHOM.

12. Tlepeceuenue npsiMOM M IJIOCKOCTH, JIBYX IUIOCKOCTEH. YacTHbIE cilydau
nepeceyeHuss U o0Iui ciyvail nmepecedeHus. I'padudeckuii anropuTM MmocTpOeHUs
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TOYKHU MepeceyeHus: NpsMoi OOIIEro MOJOXKEHHs C MJIOCKOCTBIO OOIIEro MOJ0XkKe-
Hus. [locTpoeHue IMHUK TIepecedeHusl TIIOCKOCTEN OOIIETro MOJI0KEHHUS M0 TOUYKaM
nepeceyeH s MPSAMBIX OOIIETro MOJOKEHHSI C TUIOCKOCTHIO OOIIETo MOJI0XKEHUs (CITy-
Yaii, Korja NpoeKINH ITOCKOCTEN Ha YepTeke HAKIAIbIBAIOTCS).

13. IlepneHAUKYIAPHOCTD (YaCTHBIN Cllydail B3AMMHOTO MOJIOXKEHUS IPSIMOU U
IUTOCKOCTH JBYX IUTOCKOCTE#). TeopemMbl 0 MEpHEHANKYIAPHOCTH TPSIMOM M TLIOC-
KOCTH, JIBYX IUIOCKOCTeH. Teopema o mpoeunpoBanuu npsiMmoro yria. [IpoBenenne
Ha YEPTEKE MPOEKIUN NEPHEHAUKYISAPA K IUIOCKOCTA U IJIOCKOCTH, MEPIEHINKY-
JSIPHOM K 3aJJaHHOM IIPSIMOM.

14. 3amaum Tpex TUIOB O NEPHEHAUKYISIPHOCTU MPAMON U MJIOCKOCTH U XapaK-
TepHbIE TpapuUecKue ISHCTBUS A KaXI0ro TUMA 3a/1ay:

® [IPOBECTH MPOEKIMH MEPIEHIUKYISIPA U3 TOUYKH Ha IMIIOCKOCTH B IIPOCTPaH-
CTBO; TpeOyeTCsl MOCTPOUTHh Ha MPOEKIUAX MEPIEHANKYISIpA MPOSKIUN OTpPE3Ka 3a-
JTAHHOW BEJIMYUHBIL;

® IIPOBECTH NPOEKIMH MEPIICHINKYJSApA U3 TOUKU B MPOCTPAHCTBE K IIIOCKO-
CTH; TpeOyeTcsl MOCTPOUTH MPOEKLUUU TOUKH NEPECEUCHHs] TEPIEHAUKYJIIApPa C TI0C-
KOCTBIO;

® [IOCTPOWTH IIOCKOCT, MEPIICHANKYIISIPHYIO K 3alaHHOM psiMoii (Tpedyercs
IIOCTPOUTH TOYKY IEPECEUEHUs] MOCTPOECHHOM IUIOCKOCTH € 3aJlaHHOW WJIM JIPYroi
IPSIMOiA).

15. IlpeoOpazoBanue ueprexka. CriocoObl IpeoOpa3oBaHus U UX CYLIHOCTb:

e Ccrioco0 3aMeHbl IUIOCKOCTEH MNPOEKUUH; YeThbIpe 3aJaud IpeoOpazoBaHUs
IPSIMON U TJIOCKOCTH 3TUM CIIOCO00M;

e Croco0 BpalleHUsi BOKPYT MPOEHUPYIOUIEH MPSIMOI;

® TUIOCKOTApaJUIeIbHOE MepeMenieHue (YacTHBIM ciy4ail croco0a BpalieHUs
BOKPYT TIPOCIMPYIOLICH MPSIMOK);

e croco0 BpamieHus: BOKPYT HIpsiMoil ypoBHS ((hpOHTANIM MIIH TOPU3OHTAIIN ).

16. Onpenenenre yria Mex1y IpsMON U INIOCKOCTBIO U MEXAY IBYMsI IIJIOCKO-
CTSMU.

17. TloBepxHocTu. Crioco0 00pa3oBaHUsl MOBEPXHOCTEH (KMHEMATUYECKHI).
OOpazyroliasi ¥ _HalpaBJsoas JUHUMA, KapKac MOBEPXHOCTH, OMpPEAeIUTEeNb MO-
BEPXHOCTH; OYEPK MOBEPXHOCTH HA YEPTEKE.

18. I'pannsie noBepxHocTH. ObpazoBanue. ['eomeTprueckue Tena — npusma u
nupamuga. [loctpoeHne mpoeknuii TOYEK Ha MOBEPXHOCTH, MOCTPOCHUE CECUYCHHM
IJIOCKOCTSMH YaCTHOTO MTOJIOKEHHS.

19. Kpusble nunuu. [Inockue u npocTpaHCTBEHHbIE KPUBbBIC JIMHUU. BUHTOBbBIE
naHuA. LlocTpoeHre poCTpaHCTBEHHOW KOHUYECKOW U LIUJIMHAPUYECKON BUHTOBBIX
JVHUMN. XapaKTEPUCTUKU BUHTOBBIX IPOCTPAHCTBEHHBIX JIUHUM.

20. KpuBble JrHEHYAThIC MIOBEPXHOCTH (C MPAMOJIMHEHHOM 0Opasyroiei). [u-
JUHAPUYECKAS] U KOHUYECKAss MOBEPXHOCTU. DJUIUIITUYECKHE TOBEPXHOCTH. JINHENH-
yaThle OBEpXHOCTH BpamieHus. O6pazoanue. [lopsaok nmosepxHoctu. ['eomerpu-
YECKHE TeJa — KPYrOBOW UMIIMHAP U KpyroBou KoHyc. [loctpoenne npoekui Touek
Ha MOBEPXHOCTAX UMWIMHAPA U KOHYyca. CeueHre NOBEPXHOCTEN HUIMHIPA U KOHYyca
IJIOCKOCTSIMU YaCTHOT'O MTOJIOKEHUS.
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21. HenuHeliuaThle MOBEPXHOCTH BpallieHHs (C KPUBOJIMHEHHOM 00pa3yromeii).
Oo6pazoBanue. [lopspok moBepxHOCTEH. XapaKTepHble JMHUM Ha MOBEPXHOCTH
BpauieHus. ['eomerpruueckue Tena — mwap u Top (OTKPBITHIN, 3aMKHYTBIN, camorepe-
cekaromuiicss — Topoua U riodous). CeyeHus: MOBEPXHOCTEH miapa U Topa (KpUBbIE
[lepces) IOCKOCTSAMH YaCTHOT'O MOJIOKEHHUS.

22. IIpoune nuHEWYAThIE U HEJIMHEWYAThIE MTOBEPXHOCTH BPAILICHUS — AJUIUII-
coust (CKaThIA W BBITSHYTHIN), MapaOoJIOna, OAHO- U ABYIOJOCTHBIA THIEPOOTOUS.
Oo6pazoBanue. [lokazaTe 00pa3oBaHUs OJHOIOJIOCTHOTO TUIIEPOOJION]Ia BpaIllEHUEM
OTpe3Ka NPSIMOM JIMHUU BOKPYT OCH (OTPE3OK U OCh — CKPEIMBAIOIINECS MPSIMBIE).

23. HekoTopsie KpuBble TOBEpXHOCTHU. [TIOBEpXHOCTH C OHON MPSMOJIMHEHHON
HAIIPaBJSIIONIEH — HUIMHAPUYECKHE, KOHUYECKUE U TOpchl. [loBepxHOCTH € ABYyMS
NPSMOJIMHENHBIMA HAIPABISIIOIIMMH U TUIOCKOCTBIO Mapajuien3Ma — KOHOUM, LH-
JMHIPOUJ, KOocas IIOCKOCTh. [I0BEpXHOCTH € TpeMs NMPSAMOJIMHEUHBIMU CKpEIIUBa-
IOLIUMUCS HANPaBJISIOIIMMU — OJJHOTIOJIOCHBINA THIEpOOIOn/L:

24. KpuBble HelMHEWYaThle TOBEPXHOCTH (HE BpaiieHus ). IloBepxHocTH 1UK-
mnueckue. [loBepxHOCTH, 3a1aBaeMble KapkacoM (rpaduueckue u Tonorpaduyueckue
MTOBEPXHOCTH).

25. BunToBbIe JIMHEHUaThIe TOBepXHOCTU. OOpazoBanue. [IpsimMoit u Kocoii re-
mukonabl. [locTpoeHne npoeKkuui TOYEK Ha MOBEPXHOCTU renukouaa. CedeHue mo-
BEPXHOCTH IeJIMKOU/IA MIIOCKOCTbIO, IEPIECHANKYISIPHOM OcH (criupaib ApXuMena).

26. KacarenpHble INIOCKOCTH. 3afaHue Ha ueprexe. [IpoBenenne kacaTenpbHbIX
IJIOCKOCTEH K IOBEPXHOCTSAM LIMJIMHJIpA, KOHycCa, 1Iapa U TOpa B 3aJaHHOU TOYKE
MMOBEPXHOCTU. HOpMmansb K MOBEpXHOCTH.

27. IlepeceueHne MOBEPXHOCTEH TEOMETPUUECKUX TEN C MpsAMOW JuHuen. ['pa-
(ryeckuil aNropuT™M MOCTPOEHHUS MPOEKIMI TOUEK MepeceyeHus: MpsIMOid ¢ MOBEpPX-
HOCThIO. [lepeceueHne MoOBEPXHOCTEHW TEOMETPUUYECKUX TN IJIOCKOCThIO OOIIETo
nosnoxeHus. ['papuueckuii airOpUT™M MOCTPOCHUS JIMHUU MEPECEUEHUsl TIOCKOCTH
0OILIEro MOJIOKEHUS C TOBEPXHOCTHIO.

28. Ilepeceuenue aByx nopepxHocten. [loHsTHE O MUHUU TIepecedeHus. YacT-
HBIE CIIy4Yau MEePECEUEHUS TOBEPXHOCTEN T€OMETPUUECKUX TEN:

e OOKOBBIE MIOBEPXHOCTH JIBYX T€J 3aHUMAIOT MPOELUPYIOIIEe MOJ0KEHUE OT-
HOCHUTEJIBHO MJIOCKOCTH MPOEKUUH (pU3Ma U HUIHHJP);

e OOKOBasi MOBEPXHOCTh OJHOTO Tejla 3aHUMAET MPOCILUPYIOIIee MOJOKEHUE
OTHOCUTENBHO MIOCKOCTU MPOEKLMN;

® [IepeceUYeHNE MOBEPXHOCTEN reOMETPUUECKUX TN BpallleHUs (KpOMe OTKpPbI-
TOI'0 TOPa), PACHOJI0KEHHBIX COOCHO (TIOBEPXHOCTH UMEIOT OOIIYIO OCh BpAIIICHHS);

® [IEPECECUCHUE TTOBEPXHOCTEN N'€OMETPUUYECKUX TEN BPALIEHUsI BTOPOTO MOPSI-
Ka, UMEIOIIUX JBOWHOE CONMPUKOCHOBEHUE M OMUCAHHBIX BOKPYT cdepbl (ocTpoe-
HUE NMPOEKINH JTUHUY TiepeceueHust o Teopeme I'. Monxa).

29. Tlepeceuenue noBepxHoctend. OOmMe ciaydan nepecedeHusi. CrocoOsl mo-
cpenaukoB. CyImHOCTB crtoco0a MocpeHUKoB. ['padudeckuii anropuTM NOCTPOCHUS
MPOEKIUH JIMHUY MePEeceUeHuUs: MOBEPXHOCTEN CITOCOOOM MOCPEIHUKOB.

PaccmoTtpenHbie criocoObl TOCPETHUKOB:

® BCIIOMOTATEJIbHBIX CEKYIINX IIOCKOCTEN;
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® BCIIOMOTaTeJIbHbIX KOHIIEHTpUYECKUX cep;

® BCIIOMOTaTeNIbHBIX IKCIIEHTPUUECKUX chep.

30. [lepeceuenre moBepxXHOCTEN MHOTOTpaHHUKOB. [ paduueckuii anroputm mo-
CTPOEHHUSI POCTPAHCTBEHHOM JIOMAHOW JIMHUY NEPECEUECHHS TPAHHBIX TOBEPXHOCTEN.

31. Pa3BepThiBaHrEe MOBepXHOCTEH. [IOBEpXHOCTH pa3BepTHIBAEMBbIE M HEpas-
BepThiBacMble. [ToHsATHE pa3BepTKU MOBEPXHOCTH. TouHbIE U MPUOTMKEHHBIE pa3-
BEPTKHU.

32. Pa3BepTKa O0OKOBOI MOBEPXHOCTH MPU3MBI CTIOCOOOM:

® TPHUAHTYJISIMH (CTIOCOOOM TPEYrOJIbHUKOB);

® HOPMAJIBHOI'O CEYEHUS;

® paCKaTKH.

VYcnoBus IpUMEHEHHUs KaXKA0ro crnocooa.

33. Pa3zBepTka OOKOBOM MOBEPXHOCTH MUPAMHUJIBI CIOCOOOM TPEYTOJIbHUKOB.

34. Pa3zBepTka UIUHIpA CITIOCOOOM:

® HOPMAaJIBHOI'O CEYEHUS;

® DaCKaTKH.

Annpokcumanus (3aMeHa) LUIMHAPUYECKONW TMOBEPXHOCTH MPU3MATUYECKOM
JUTSl IOCTPOCHHUS NPUOIM>KEHHON Pa3BEPTKH.

35. Pa3BepThIBaHME ITOBEPXHOCTH KPYroBOro KoHyca. @opMyiia yria pa3BepT-
ku. [IpubnmkenHas pa3BepTka anmpoKcuMalyei (3aMeHON) KOHMYECKONW MOBEPXHO-
CTU NMUPAMHUIATBHOM.

36. IIpubnmxeHHbIe pa3BepTKU CPeprueCKON U TOPOBOM MOBEPXHOCTEM.

37. AkcoHomeTpuieckre noBepxHoctu. Onpenenenue. [IpsiMoyronbHbie U KO-
coyroJibHble TTpoeKIu. KoapuurueHThl uCKaXXeHus M0 aKCOHOMETPUUYECKUM OCSIM
U TpUBEJeHHbIE KOd()(PULIMEHTH uckaxeHus. M3omerpuueckue, TMMETpUUECKHE U
TpuMeTpruueckue npoekuun. Teopema [lompke—IlIBapna «OCHOBHOE mpenioKeHue
aKCOHOMETPUN.

38. Crannaptabeie akconomerpuu o 'OCT 2.317-69.

39. IlpsMoyrosnpHas u3oMeTpusi. PacrnonokeHue akCOHOMETPUYECKUX OCEH,
pacnoiokKeHue OOJBIINX W MaJIbIX OCEW U BEJIMUMHBI JLTUIICOB, KOA(PPUIIUEHTHI HC-
kaxeHus. [IpuBecTr crmocod MOCTPOSHUS DITUIICOB (YETHIPEXIIEHTPOBBIX OBAJIIOB) B
IPsIMOYTOJIbHOM U30METPUH.

40. ITpsmoyronbHas aumeTpus. PacnosioxkeHne aKCOHOMETPHUECKHUX OCEeH,
PacoIOKEHUE U BETUYMHBI OOJIBIIMX U MAJIBIX OCEH AIIITUICOB, KOADPUIIMEHTHI HC-
KaxxeHus. [IpuBecT crnoco0 MoCTpOeHUs 3JUIUICOB (YETHIPEXLIEHTPOBBIX OBAJIOB) B
PSIMOYTOJIbHON AUMETPHH.

41. KocoyronpHas aumetrpusi. PacnosnokeHre akCOHOMETPUUECKUX OCEH, pac-
TI0JIOKEHUE U BEIMYUHBI OOJIBIIUX U MAJIBIX OCEH AJUTUIICOB, KOAD(UIIMEHTHI UCKa-
xeHus. [IpuBectn cnoco® MOCTPOEHUS BJUIMIICOB (YETHIPEXIEHTPOBBIX OBAJIOB) B
KOCOYT'OJIbHOW IUMETPHH.
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IIpunoxenne 3
IIpumeps! opopmiieHHsI IK3AMEHAITUOHHOTO M 324€THOT'0 3aJaHMii

OO6pazen; opopMiieHUsI SIK3aMEHAIIMOHHON pa0OThI, BBHITIOJIHIEMONW CTYJEHTAaMU
JUISl OLICHKH MX 3HAHWUW, YMEHUW WM HaBBIKOB MO pE3yJIbTaTaM M3Y4YEHUs MEPBOM 4a-
CTU mocobusi, npuBeneH Ha puc. [13.1. OHa BBINONHIETCS HA CTaHJAPTHOM JIMCTE
Oenolt uepTexHoi Oymaru popmarta A3 u coaepXuT TpH 3aganus. [Ipu aTom B oJI-
HOM OuJjieTe 00s3aTeNIbHO JAOJKHBI OBITh 3aJaHusl, B KOTOPHIX HEOOXOAMMO pElIaTh
NO3ULIMOHHBIE 33/1a4d, HAIIPUMED, CBSI3AHHBIE C MOCTPOCHUEM JIMHUU HEPECEUCHUS
MTOBEPXHOCTEHN JIBYX FT€OMETPUUYECKHUX TEJl, U 3aJIaHUs, CBA3AHHBIEC C PEILICHHEM MET-
PUYECKUX 3a]a4, HallpUuMEpP, Ha MOCTPOCHUE MEPINEHAUKYISIPA K MIIOCKOCTU WM Ha
MIPUMEHEHUE METO/I0B MTPE0OPa30BAHMS UEPTEXKA.

OTBeThI Ha BCE BOMPOCHI 3K3aMEHALMOHHOI0 OMjIeTa JOJIKHBI IOMECTUTHCA Ha
OJIMH JIUCT YKa3aHHOTo (opmara (Mpy HEXBATKE MECTAa YaCTh OTBETOB MOYXHO Iepe-
HECTHU Ha OOpaTHYIO CTOPOHY JIUCTA).

O6pazen; odopmieHUs 3a4eTHOM pabOThI, BBITOIHIEMOM CTYACHTAMH JIJIs
OLICHKM MX 3HAHWI, YMEHUH M HABBIKOB II0 pe3yjibTaTaM HM3yYEHHs] BTOPOW YacTH
noco6ust, npusesieH Ha puc. [13.2. OHa BBINONHAETCA Ha CTAHIAPTHOM JIUCTE Oeloif
yepTexxHoM Oymaru popmara A3 ¢ BeIUEpUEHHOM paMKOW uepTeka U TaOauIei moj
OCHOBHYIO MOJNUCH (cM. ipud. 5, puc. [15.4) n conepx’uT Tpu 3a1aHus:

1. IlocTpouTh TpH BUAa 33JaHHOTO KOMOMHHUPOBAHHOIO T€Ja C JUHUSIMHU Iepe-
CEUEHUSs, BBIMOJIHUTh HEOOXOJUMBIE Pa3pe3bl, HAHECTU pa3MeEPBI.

2. BemonHuTh rpaduyeckuii mpuMep MO APYrUM TeMaM H3y4yaeMoro pasjesna
uHXeHepHoU rpaduku «IIpoeKIIuoHHOE YepUeHUE.

3. BoInoNHUTH 3a4€THOE 3a/iaHue 1o TeMe «Pe3b0bl U pe3b00BbIE COETUHEHUS.

OTBeThbl Ha BCce BONPOCHI OMIIETA JTOJKHBI IOMECTUTHCSA HAa OJIMH JIUCT (IIPHU He-
XBaTKE MECTa YaCTh OTBETOB MOXKHO MEPEHECTH HAa OOPATHYIO CTOPOHY JIUCTA).

[Ipu odopmieHur SK3aMEHAMOHHBIX M 3a4€THOTO 3aJlaHuii HEOOXOJIMMO CO-
Omonarh TpeOoBaHUA JACUCTBYIOIIMX TocynapcTBeHHbIX crangaptoB ECKJL (cwm.
npui. 4).

Jiis Toro, 4ToObl OTBEIEHHOE Ha BBIMOJIHEHHUE SK3aMEHAIIMOHHBIX WJIM 3a4eT-
HBIX 33/IaHAN BpeMsl UCIOJIb30BaTh 3PPEKTUBHO, MO MPSIMOMY Ha3HAUEHUIO, CIEay-
€T MpeAsarath CTyJEHTaM MPUXOAUTHh HA 3K3aMEH WIH 3a4eT ¢ yKe O(pOpPMIIEHHBIM
auctoM ¢opmara A3 — c BBIIIOJIHEHHOW HAa HEM PaMKOW 4epTexa ¢ ABYX CTOPOH U
OCHOBHOM HANMUCHIO HA OJTHOU CTOpOHE. JlomycKkaeTcst Ajisi 3KOHOMUM BPEMEHH BbI-
MOJIHATH 3a4ETHOE 33JaHie Ha 000pOTE OJHOIO U3 JIMCTOB MHAUBUAYAIbHBIX Ipadu-
YecKux padoT 0e3 BhlUepUMBAHUS PAMKU YEPTEKa U OCHOBHOM HAJIIUCH.
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IIpunoxenne 4

Oo0mue npaBmwia oGpopmiIeHUS YepTeRel
B cooTBeTcTBHH €O cTanaapramu ECKJ
Jlnst odopmiteHHsT depTexei ToJbp3yroTcss EauHOoi CrCTeMON KOHCTPYKTOPCKOW
nokyMeHTanmu (ECK/I), cTanmapThl KOTOpOl YCTaHABIMBAIOT €IMHBIC ISl BCEX Mpe/-
NPUSATHIA TTpaBUiIa pa3paboTKu, opopMIIEHHUS U OOpallleHUs] KOHCTPYKTOPCKOW JJOKYMEH-
tarmu. Paccmotpum kpatko Hekotopble ctanaapthl ('OCT — rocynapcTBeHHBIM CTaH-
JIapT) 9TOM CHUCTEMBI, 3HAHUE KOTOPHIX HE0OXOAMMO sl opopMIIeHUs JHOOBIX yepTe-
YKEH, B TOM YHUCIIE YepTeKeH rpaduecKux paboT Mo HaYepTaTEIbHON TEOMETPHUH.

®opmartsl (FOCT 2.301-68)

DTOT cTaHAApT yCTaHABIMBAET (POpMaThl JIUCTOB UYEPTEKEH — pa3Mephbl BHEIII-
HEel paMKH 4epTeka B MUJUTUMETpax (Mm).

®opwmar ¢ pazmepamu cTopoH 1189%841 MM, mmomage KoToporo pasxa 1 M ¢
COOTHOIIIEHHEM CTOPOH 5/7, MPUHAT 3a caMblii OOJIBIIION OCHOBHOM (popmar.

[Ipoune ocHOBHBIE (OpMATHI MOTYYAIOT MOCIEIOBATEIbHBIM JCIIEHUEM OOJIb-
el CTOPOHBI MpeabIAyIero (Gopmara momnosjaM MapauieIbHO €r0 MEHBIIEH CTO-
pone (tadi. I14.1).

Ta6muua [14.1

OcHoBHbIe cTanapTHbIie HhopmaTsl uepTekeii mo 'OCT 2.301-68

O0o3HayeHne A0 Al A2 A3 A4 A5

Pa3mepsl cropon, MM | 1189%x841 | 594x841 | 594x420 | 297x420 | 297x210 | 148x210

[TpuMeHstOTCS J1s1 BBITOJIHEHUS YePTEXKEN U JONOTHUTEIbHBIE (hOpMaThI, 00pa3o-
BaHKE U Pa3Mepbl KOTOPBIX CMOTPUTE B YKa3aHHOM CTaHAapTe (371eCh HE IPUBEICHBI).

Ueprexxn MHAMBUAYATbHBIX 3aJaHUN KOHTPOJIBHOW pPabOTHI CIIEAYET BBIMOJ-
HATH Ha hopmaTax A3 ¢ pazmepamu cTOpoH 297x420.

Macmraénl (T'OCT 2.302-68)
OTOT cTaHAApT YCTaHABIMBACT MACIITaObl M300paXKeHUN U X 0003HAUYCHHUE Ha
YepTeKax.
MacmTabbl n300pakeHnil Ha YepTekax JTOJDKHBI BHIOUPATHCS U3 CIEAYIOIIUX

psinoB (tada. [14.2).

Tabmuua [14.2
Macmmtabst n3o6paxkenuii Ha yeprexax mo ['OCT 2.302-68
MacmTa6 yMeHbITeH S 1:2 [ 125 | 114 | 1.5 | 110 | ... | 1:1000
HarypanbHas BenuunHa 1:1
MacmTab yBenuueHus 21 | 125 [ 41 | 51| ... | .. ] 1001

Yeprexu MHIMBUAYAIbHBIX 33aHUH BBITIOJIHATh B HATYPAJIbHYIO BennurHy B M1:1.
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Jlnmaun (F'OCT 2.303-68)

OT0T CTaHAapT YCTAHABJINBACT HAYCPTAHUC U OCHOBHBIC HA3HAYCHU A JIMHUN Ha

YCPTCIKAX.

TonmuHa TUHUI OJHOTO W TOTO K€ TUMNA JOJDKHA OBITh OJMHAKOBA JJISL BCEX
N300pakKeHUI Ha YEPTEXKE.

TonmuHa S CIUIOIIHOM TOJICTOM OCHOBHOW JIMHUU JIOJDKHA OBITh B IPE/ENax OT
0,5 no 1,4 MM B 3aBUCHMOCTHU OT BETTUYMHBI U CIIOXKHOCTH M300paKeHUS, a TAKXKE OT
dbopmara depTeka, a TONIMHA BCEX MPOYMX JIMHUN Ha yepTexe OepeTcs B 3aBUCH-
MOCTH OT BBIOPAHHOM JJI YEPTEXKA CILIOLIHOM TOJICTOM OCHOBHOM JIMHHH.

Hauepranne, Ha3HaY€HWE W OTHOCUTEIIBHASI TOJILIHMHA JIMHUH, HPUMEHAEMBIX
IIPU BBITIOJIHEHUH YepTeKel, mpuBeeHs! B Tabm. 114.3.

BOJIHUCTAasA

Tao6mauma [14.3
TonmuHa OcHoBHOE
HanmenoBanue Hauepranue
JUHUU, MM Ha3HAYCHUE
1. CrumorrHast ToscTas s=05. 14 JlvanM BUIIMOTO
OCHOBHast QU W KOHTYpa
JIuHUY BBIHOCHBIC
2. CrutomHast TOHKast Ot s/3 o s/2
U pa3MEepHbIC
3. CiomHast JIunus oOpeIBa
TN~———— Ot s/3 o s/2 p

n300pakeHus

JIMHUN HEBUAUMOIO

C ABYMs TOUKAMH

4. lllTpuxoBas y A ey A Ot s/3 no s/2
KOHTYpa
L 205
5. llITpuxnyHKTHpHAs _] ) S Ors/3 110 8/2 JIunum ocesbie
TOHKAas :l Y JINHUU CUMMETPUU
— 30
<46
6. L TpuxmyHKTHpHAS N o Or/3 10 S/2 Jluauu cruba

Ha pa3BepTKax

Pexomenmyemast ToNmyHA JMHANA Pa3IMYHOTO HAa3HAYCHUS W MX HAYCPTaHHE JIJIS
BBITIOJTHEHUS TpaguuecKuX paboT Mo HaYepTaTeIbHOM reoMeTpuu Ha hopmaTe A3:

a) crutomnrHas Toictast ocHoBHas — S = 0,7 — 0,9 mwm;

0) Bce TOHKHUE TUHUH — S/3;

B) HauepTaHUE IITPUXOBOU JTUHUU:

— JIJIMHA MITPUXOB — 4 MM;

— Ppa3pbIBBI MEXAY IITPUXaMU — 1 MM.
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[Ipu aTOM Ha yepTexKe:

— IITPUXHU ITOU JIMHUU JTOJKHBI KaCaThCs JUHUM BUJIUMOTO KOHTYPA;

— Ha u3rubax JUHUU €€ IITPUXHU JOJDKHBI KacaThCs JIPYT IPYra;

I') HaYepTaHHUE ITPUXITYHKTUPHOMN JIMHUU:

— JUIMHHBIE TPUXHU — 12 MM;

— MEXIYy JJIMHHBIMU IITPUXAMU O]l KOPOTKUM IMYHKTUP PACCTOSTHUE 3 MM;

— JUIMHA MyHKTUpa — 1 MMm.

[Ipu sTOM Ha yepTexKe:

— IITPUXIMYHKTUPHBIE JIUHUU JOJDKHBI IEPECEKAThCA IJTMHHBIMU IITPUX AMH;

— 32 BUAUMBINA KOHTYpP M300pa)K€HUs JJIMHHBIC IITPUXHU STON JIMHUU BBHICTY-
IMaroT Ha 2 MM.

IIpudrer yeprexnnvie ('OCT 2.3304-81)

OTOT cTaHJApT YCTaHABIMBAET YEPTEKHBIC MIPUDTHI, T. €. pa3Mephl U HaYepTa-
HHUe udp 1 OyKB pa3nuuHbIX andasurtos (puc. [14.1-114.3).

HexkoTopeie onpenenenus:

1. Pa3zmep mpudta h — Beicora nponucHbix (60bmKX) OYKB U UBP B MUILITH-
METpax.

CranapToM yCTaHOBJIEHBI CleAyIONIMe pa3mepsl mpudta: 1,8; 2,5; 3,5; 5; 7; 10;
14; 20; 28; 40. Ha puc. 114.1, 114.2 u 114.3 npuBeAeHbI IPUMEPHI CTAHJAPTHBIX
mpudToB.

2. BeicoTa cTpouHbIX (MaJieHbKHX) OYKB C (0e3 oTpocTKOB K) ompeaenseTcs mo
otHomieHuo C = 7/10h, T. e. B kax10M pazMepe mpudra BEICOTA CTPOYHBIX OYKB Ha
pa3Mep MEHbIIEe MPONUCHBIX.

3. TommuuHa nmuHMA mpudTa d onpenenseTcs B 3aBUCUMOCTH OT BBICOTHI M TH-
na mpudra:

— i mpudTa tuna A (yskoro) d = 1/14h;

— s mpudTa tana b (tmmpoxoro) d = 1/10h.

BykBbI mipudTa 006010 THIa MOYXKHO BBIMOJIHATH C HAKIIOHOM B 75° K OJJHOU U3
CTOPOH paMKH YepTeka uiin 6e3 HaKJIOHa.

4. IllupuHa 1 HaAYepTaHUE KaKJ0W OYKBBI (MMPOMUCHOW U CTPOYHOM), paccTos-
HUE MEXy OyKBamu 1 niuppaMu, MUHUMAIIEHOE PACCTOSTHIE MEXKIY CJIOBAMH M MU-
HUMAaJIBHBIN 1Iar cTpok ais mpudrta tuna b pycckoro (KMpusutuie), TaTHHCKOTO U
rpedyeckoro andaBUTOB, a TaKKe HAYEPTAHHWE W MIMPUHA apaOCKUX mudp AaHbl Ha
puc. 114.1-114.3, rne Bce OykBbI U 1UGPHI BBITTONHEHBI pudToM Tuna b Ha Bcmo-
MOTraTEeBHBIX CETKaX C IaroM Mexay JuHusmu, paBHbiM d = 1/10h, kotopomy paB-
Ha TOJIIIMHA JIMHUM IpuQTa.
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JU(])I'H NC (Munb-wupokud)
it i i R

udm N 7 munb -wupokua)

[1nimeHgeMbIe 2HAKIA

ReSSias

Q —puﬂugc ﬂgau > — 3Hak KOHYCHoCMuU
(0na koHuueckux nobepxHocmed)

@- duaMemp OKPYXHOCMU - — 3HOK YKAOHQ )
(dns HaKNOHHBIX Nnockocmel)

0 — 3Hak npusmMamuyeckod noBepxHocmu(cmopona kBadpama)
Puc. [14.1
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1 - anvga

N- 2 - 0ema

3 - 2amma
4 - desbma

5 5 - 3ncunon

6 - dsema
7 - 3ma

8 - m3ma
9 - doma

10 - kanna
11 - namda
12 - Mo

13 - Huw

14 - keu

15 - omMukpoH
16 - nu

17 - po

18 - cuema
19 - may

20 - uncunon
21 - ¢u

22 - xu

23 - ncu

24 - omeza

i

[lamuHckuud

N
Puc. I14.3
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Hanecenue pazmepos ('OCT 2.307-68)
B HEKOTOpBHIX TabNHIaX C BapuaHTaMH rpapuyecKux padOT Ha 3aJaHHBIX
ycnosusix HAHECEHBI PASMEPBI 'EOMETPUYECKHUX 3JIEMEHTOB, no ko-

Budsel cmpenok
20°

16

7 mm, min

=4
Y
S
S |3
S
3
3
3B
ED
Sl
=
| &
SR
T
x
Nl

31

47

f

A\,

4mm (dnuna cmpenky 928 ¢. A3)

Puc. [14.5

PazmepHsie AURUU

4

10

4

24

BeiHocHble nuHUU

230

Puc. 114.6

TOPBIM Ha 4YepTEKax HHANBUIYAIbHBIX 3a-
JAHUN HYXHO IMOCTPOUTH MPOEKIHH H300-
paxxeHuil. Pa3Mepbl HaHECEHBI B COOTBET-
CTBUM C paccMaTpUBAaE€MbIM CTAHIAPTOM.
HexoTopsle nmpaBuiia HaHECEHUS Pa3MEPOB 1
HCIIOJB3yEMbIE TIPU OTOM 3HAKH, KOTOPbIE
BCTPEUAIOTCS Ha 3aJaHHBIX TpaduyecKux
YCJIOBHSX 3aJ1a4, PACCMOTPEHBI HUXKE.

OcHoBaHuEM Uil ONpENENiEHUs] BEIU-
YUHBl W300PAKEHHOI0 MpPEAMETa  CIyXkaT
pasMepHBIC YKCIIa, HAHECEHHBIE HA YEPTEXKE.
s popmara A3 pa3zMepHbIE€ YUCIHIA CIEAyeT
BBITNOJIHATH YEPTEXKHBIM HIpUdTOM No 5.

Jlunetupie pasmepb (AIuHAa,
BBICOTA U LIMPHHA) T€OMETPUUYECKUX HIIEMEH-
TOB, Pa3MEPBI JUAMETPOB U PAIUYCOB YKa3bl-
BalOT Ha 4Yeprexax B mwummerpax bE3
OBO3HAYEHUA EJWHUILIBI U3MEPE-
HUAL.

1. JIuneitHple pa3Mepbl Ha 4epTexax
YKa3bIBAIOT PAa3MEpPHBIMU YHMCIAMU M pPa3-
MEPHBIMU JIMHUSMH CO CTPEIKaMH Ha KOH-
11ax, OTPaHUYECHHBIMU TEPIEHIUKYISIPHBIMU
K HUM BBIHOCHBIMH JIMHUSIMH, BBICTYIIAOIIH-
MU Ha l...5 MM 3a KOHIIBI CTpENOK (Kema-
TEJNbHO MPUHUMATh 2 MM, CM. 0Opa3lbl Ha
puc. [14.4-114.6).

Benmnunnbl 351EMEHTOB CTPEIOK pa3sMep-
HBIX JIMHUI BBIOMPAIOT B 3aBUCHMOCTH OT
TOJIIUMHBI JJUHUN BUAMMOIO KOHTYpa U BBI-
YEpUMBAIOT UX MNPUOTUUTEIBHO OJUHAKO-
BBIMHU Ha BceM uepTexke (cM. puc. [14.4).

Pa3mepHoe 4uCiIO0 HAaHOCAT € HEOOJb-
M 3a3opoM (mipumepHo 0,5...1 mMMm) K pas-
MEPHOMU JIMHUU.



MuHuMabHOE PACCTOSIHUE MEXKTY
napajuieJbHBIMA  pPa3MEpPHBIMU  JIMHUSI-
MU — 7 MM, a MEXIY Pa3MEpPHOU U JIU-
Huek koHTypa — 10 mm (cm. puc. 114.5).

Heob6xonumo wuzberars mepece-
YEHUS! pPa3MEpPHBIX U BBIHOCHBIX JIH-
HUW.

IIpn HaHeceHUM HECKOJIbKUX Ia-
pAIENBHBIX PAa3MEPHBIX JIMHUM pa3-
MEpHbBIC YKCIIa HAJl HUMU PEKOMEHY-
eTcsl pacrojaraTh B IIAXMAaTHOM IIO-
psinke (puc. [14.5).

IIpu Hemocratke wMecrta s
CTPEJIOK Ha pa3MEpHBIX JIMHUSX, pac-
MOJIOKEHHBIX LIETIOYKOM, CTPENKHU J10-
IyCKAETCS  3aMEHATH  3aceyKamu,
HAaHOCUMBIMM MOJ yriom 45° k pas-
MEPHBIM JIMHUSM, WU Y€TKO HAHOCH-
MBIMH TOYKamH (cM. puc. [14.6).

2. Pazmepsn OKPYXHO-
CTEeW TMOBEpXHOCTEH BpalmieHus (1u-
JUHAPUYECKUX, KOHMYECKHUX, cepu-
YECKUX, TOPOBBIX) K MX MPOECKIUIM B
BHJIE OKPYXKHOCTEW WJIM B BUJE OUYEp-
KOBBIX OOpa3yIoIIMNX YKa3bIBAIOT Pas-
MEPHOU JIMHUEN C ABYMsI CTpEIKAMU U
pa3sMepHBIM YKCIIOM €O 3HAKOM @, KO-
TOPBIM 3aMEHSIET CJIOBO «JIUaMETp» U
HAHOCUTCS TIepe]] pa3MEPHBIM YUCIIOM
(cm. puc. 114.7, cnipaBa) unu pazmep-
Hasl JIMHUS CO CTPEJIKaMH OTpaHUYU-
BaeTCS JBYMSI BBIHOCHBIMU JIMHUSIMU
(cm. puc. T14.7, cnea). OTHOCUTEIB-
HbIe pa3Mepbl 3Haka «J» mpeacras-
JIEHBI Ha 3TOM K€ PUCYHKE.

3. PazMepsl Oyr OKpyXKHO-
creil, paBHbIXx 180° mnm menee 180°,
YKa3bIBAIOT HA 4YEPTEKE pa3MepHOU
JIMHUEW C OJTHOM CTPEJIKOW W IPOIIKC-

HOMt OykBO# R mepes pasMepHBIM YHC-

JIOM, KOTOpasi 3aMEHSIET CJIOBO «pPajv-
yo» (puc. 114.8 u [14.9).
[Tepen pa3MepHBIM YHCIIOM JHa-

24

75°

Smm (wpugpm N5
ang ¢.A3)

I /lunuw BHympeHHezo
Oxpyxrocms KoHmypa npepbams

|
|
|
I
g42

Puc. I14.7

R14 wu K14

Ri4

Puc. 114.8

Puc. I1.9

Cmpenky HaHecmu
30 KOHMYpPoM

a50

PazmepHyw AUHUD
duamempa odopbams
(5 MM 3a ueHmpom)

Puc. I14.10
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MeTpa WM paauyca cepbl HAHOCAT TE XKe

sHaku @ win R. Ecmu Ha deprexe cheprue-

ckas (opma He yuTaeTcs, TO IMepel] yKa3aH-
HBIMHM 3HaKaMH JOIYCKAeTCs HAHOCUTH CJIIOBO
WM 3HaK B hopme okpyxkHoctu O, Hanpumep,

«Cpepa D18, «ORI1D. Nmamerp 3Haka

chepbl paBeH BBICOTE Pa3MEPHBIX YHCENl Ha
YepTexe.

[Ipu HemocTaTke MecTa sl CTPENIOK Clie-
JIyeT TpepBaTh JUHUIO BHYTPU KOHTypa (CM.
puc. I14.7, cripaBa), uau HaHECTU CTPEIKY 3a
KoHTypoM (puc. 114.10).

Pa3mepHble TUHUK JOMYCKAaeTCsl MPOBO-
JUTh ¢ OOPBIBOM TP yKa3aHUM pa3Mepa Jua-
METpa OKPYXKHOCTH, KaK 3TO IIOKa3aHO Ha
puc. [14.10, npuyem He3aBUCUMO OT TOTO,
U300pakeHa OKPYKHOCTh MOJTHOCTBIO WJIM Ya-
ctuyHo. OOpBIB pa3MEpHON JIMHUM JIEJIAI0T 32
IIEHTPOM OKPY>KHOCTH Ha PAcCCTOSIHUM HE Me-
HEe 5 MM.

4. YraoBble pa3Mephbl HaHOCIT Ha
JYTOBBIX Pa3MEPHBIX JUHUSX, OTPAHUYCHHBIX
BBIHOCHBIMH JIMHUSIMH, BBIXOISIIUMA M3 BEp-
IIMHBI YT7Ia, U Pa3MEpPHOE YHCIIO COMPOBOXKIa-
eTcsl 3HAKOM « », 3aMEHSIOIIMM CJIOBO «Tpa-
ayce» (puc. 114.11).

5. PazMeps mpu3MaTHYECKUX
MOBEPXHOCTEH C PaBHBIMH CTOPOHAMH (KBaJ-
paT), MapasieNbHBIMU OCH TIpeaMeTa, HaHO-
CATCS KaK JIMHEWHBIE pa3sMepbl, HO MpeaBapsi-
IOTCSL 3HAKOM «[1», 3aMEHSIOIMM Ha YepTexe
ciioBO «kBafapaT» (puc. [14.12 u 114.13).

PasmepHBIEe uymCIa HE JOIMyCKaeTcs
pa3nessATh WM TepeceKkaTh KaKuMU Obl TO HU
ObLIIO JIMHUSAMM uyepTexa. He momyckaercst pas-

Ocebyw nuHuw npepbames

nod pasMepHoe 4uc/o

|

. <

Puc.114.11

[135

Puc. 114.12

Puc. [14.13

PbIBATh JJMHHUIO OYUCPKOBOI'O KOHTYpA IJISI HAHCCCHHSA PASMCPHOI'O 4YMCJIa 1 HAHOCHUTDL
Pa3MCPHBIC YHCJIa B MECTaxX NEPECCCUCHHUA PAa3MEPHBIX, OCEBBIX WJIN LICHTPOBLIX JIMHUM.
B mecTe HaHeceHus Pa3sMCPHOIO 4YrCJia JUHHUM HITPHUXOBKH, OCCBBLIC, HCHTPOBLIC U

Apyrue JuHuK npepbiBatot (cM. puc. [14.11 u 114.13).

Pa3mepsl, oTHOCSIIMECS K OJHOMY M TOMY K€ 3JIEMEHTY (I1a3y, BBICTYNY, OT-
BEPCTHUIO U T. 11.), PEKOMEHAYETCA IPYIIUPOBATh B OJTHOM MECTe, Ha KOTOPOM TIeo-
MeTpuueckas (hpopma JaHHOTO AJIEeMEeHTa MoKa3aHa HanboJiee MOJIHO.
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Ipuioxenue S
MeToauvecKkue yKa3aHusi 0 BHINOJHEHUIO rpaguyeckux padbor

BoinonHennsle JUCTHl Tpaduyueckux padOT C MEPBBIM THUTYJIBHBIM JIMCTOM
HEO0OXOIMMO CIIUTh B anbOOM mamnkoil opmata A4 ¢ mpo3padyHbIM MEPEIHUM JIU-
CTOM (MpOAAIOTCSA B OT/AENAX KaHIIEISIPCKUX TOBAPOB) U CHAOAUTH TUTYJbHBIM JIH-
CTOM.

TutynbHBIN JUCT BRIMOMHUTH Ha opMaTe A4 ¢ pazmepamu cTopoH 297210 u
opopmMuths mo ob6pasity (puc. I[15.1). TUTyNBbHBIA JUCT MOMYCKAETCS BBIITOIHATH
CpeacTBaMU KOMIBIOTEpHOU rpaduxu Ha nucte popmara A4 mucdeit Oymaru, mpu
3TOM  00s3aTENbHO HUCHOJB30BaTh CTAaHAAPTHBIA  YepTeXHBIA mpudT 1Mo
['OCT 2.304-81 «IlpudTtsr yepTexkubie». s BRIMOTHEHUS HAAMUCEW HA TUTYIIb-
HOM JIUCTE MCIOJIH30BaTh NMPSAMON WM HAKIOHHBIN yepTekHbld mpudt Ne 5, 7 u 10
tumna b (mmpokuit).

Kaxnplid muct rpaduyeckoil paboThl O HaYepTaTEIbHOM F€OMETPUH C PELICH-
HBIMU B COOTBETCTBUU C MPHUBEAECHHBIMU 00pa3llaMu 3a7auaMH BBIIOJIHATh HAa CTaH-
naptHeix guctax gopmarta A3 (I'OCT 2.301-68 «®opmaThi») ¢ pazMepaMmu CTOPOH
420%297 mm. Odopmienne popmara A3 nokazaHo Ha puc. I115.2. Ecnu pa3meps! iu-
cTa Oymaru He COOTBETCTBYIOT HEOOXOIMMOMY JUIsi BHIIOJIHEHHS yepTexka (opmary
o 'OCT 2.301-68 (mpeBbIIaloOT €ro), Ha JUCTE BHIYEPUUBACTCS CIUIOUIHON TOHKON
JVHUEW BHEIIHSAS pamKa depTexka (pamka ¢opmata). [lo Helt hopmaTt momkeH ObITH
BbIpE3aH U3 JIUCTA, JKEJIAaTeNbHO, TOCJE 3aBeplUEHHs] padOThl Hall yepTexxoM. BHyT-
PEHHSS paMKa YepTeXa BBIITOJIHIETCS CIUIOIIHBIMU TOJICTBIMA OCHOBHBIMH JIMHUSIMU.

OcHOBHas HaAMKUCh, pa3MePhl U 3aMOJIHEHUE KOTOPOH 1 rpaduueckux padboT
M0 HauepTaTeIbHOW TeOMETpPHUH AaHbl Ha puc. [15.3, BBHIOTHSAETCS B MPaBOM HIK-
HEM YIJIy 4YepTeka TAKXKE CIUIOMHOW TOJCTOW JUHUEH W NPUMBIKAET K JUHUSIM
BHYTpPEHHEW paMKu (hopMaTa — paMKH dyepTexa.

JI71s1 BBIMOJTHEHMSI TEKCTa OCHOBHOM HAIIMCH CJIEYET UCTIOIb30BaTh CTAHIAPTHBIN
yeprexHbiid mpudT Ne 71 Ne 5 tuna b (TOCT 2.304-81 «IlIpudThl 4epTexKHBIC).

Ha uyeprexax mo HpOEKIMOHHOMY M MAalIMHOCTPOUTEIBHOMY YEPUYEHHIO ClIe-
IyeT BbINONHATHh cTaHaapTHyro no ECKJ]] ocHOBHYIO HaJluWChb B COOTBETCTBHH C
I'OCT 2.104-2006  «OcHoBHBIE Haamucw». JlOMycKaeTcsi MCIONIb30BaTh HA 3THUX
yepTekax cTaHAapTHBIE (OPMATHI C YK€ TOTOBOM TUTIOTPadCKOM paMKOM yepTexa u
TaOJIMIEH 0] OCHOBHYIO HAJIITUCK.

Conepxkanue, pa3Mepbl M pacmoyiokeHue rpad cTaHIapTHOW OCHOBHOM
Hajanucu Gopmbl 1, UcoNb3yeMoil Ha yepTexxax M cxemax, AaHbl Ha puc. [15.4 u
I15.5, a popMbI 2, HCcTIOAB3yeMO Ha 3aryIaBHBIX JIMCTaX TEKCTOBBIX TOKYMEHTOB, —
Ha puc. [15.6. Ha popmare A4 ocHOBHas HaAMUCH JOJHKHA PacIojaraTbCsl TOJIbKO
BJIOJIb KOPOTKOM CTOPOHBI paMku deprtexa (puc. 115.4), a Ha Bcex apyrux dopma-
Tax, BKIovas popmar A3 (puc. I1.5.5), oHa MOXeT pacrojaraTbcsi Kak BAOJb KO-
POTKOM, TaK U BJIOJb JUIMHHOU CTOPOHHBI.
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Beropycekutl HauuoHaribHbL IMeXHUHECKUL YHUBEPCUITem

(daxynbrer)

Kagedpa
"WpkeHepHas epadiuka MauLHOCITPOUTelbHO20 rnpogauis”

HIpudt Ne5

HIpudt Nel0
—

~__ [ pagquyeckue pabonsi
10 UHXKeHepHoU 2padiike

BoriorHun crryOeHm
(pammist, IMs1, OTIECTBO CTYJCHTA)
I pynna:
(Ne rpymmsl, mmdp)
I'bosepurt:

(pamunust, ©Ms1, OTUECTBO TPETIOIaBATEIs)
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MiHex 2010

Puc. I15.1
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IIpunoxenue 6
Yepre:kHble MAaTePUAIbI, IPUHAAIEKHOCTH U HHCTPYMEHTDI

YepTrexHble MaTepHalibl, TPUHAIICKHOCTH U UHCTPYMEHTHI JIJISl TPaUuIecKoro
BBITIOJIHEHUS WHJIUBUAYAIbHBIX TpaUuecKuX 3aJaHuil CYIECTBEHHO BIHUSAIOT Ha
KauyeCTBO U TPYJAOEMKOCTb BBIMIOJTHEHUS YEPTEKEH.

Jnis obneryeHus: BBIMOTHEHUS W KauyeCTBEHHOTO rpaduueckoro oQpopmieHus
yepTexei HeoOX0IMMO MMPUOOPECTH:

1. Yeprexnyio Oenyro Oymary — BatMad (opmara A3 — XOpOIIEro KayecTBa
0e3 Tunorpad)CKoi paMKH 4epTeka U OCHOBHOUW HAJIIHCH.

2. YepTexxHble TUHEHKU U YTOJBHUKH — KEIAaTEeIbHO JIEPEBSHHBIC WM U3 Ka-
YECTBEHHOU MPO3pavyHOM IJIACTMACCHI (C BBICTYNAIOIIMMHU ONMOPHBIMU 3IIEMEHTaMU
BO M30€KaHue pa3Ma3blBaHUsI BBIYEPUCHHBIX JIMHUN):

— JIMHEWKa JTOJDKHA ObITh JUTMHOM He MeHee 400 MM (111 BBIYCpPUMBAHUS PaM-
KM YEpTEKa U HAHECEHUsI TOPU30HTAIIBHBIX JIMHUM CBSI3N);

— MOJKHO MCIOJIb30BaTh POJIMKOBBIEC JTUHEMKHA-PENCIIMHBI XOPOILEro KayecTBa
(mmuna — 220...300 MM) 1151 BEIUEPUUBAHUS TTApAIIICTBHBIX JIMHHM;

— TPSMOYTOJIbHBIE TPEYTOJIbHUKU (ACPEBSHHBIE WM IJIACTMACCOBBIE C BBICTY-
MAIOLUMHU OMOPHBIMU DJIEMEHTaMH) JIOJDKHBI UMETh OCTphie Yriibl B 45° unu 30° u
60° 1 npsAMOJIMHENWHBIE INIaAKUE KPOMKU. [Ipy mOKyIke kKenaTenbHO MPOBEPATHh Ka-
YECTBO M3rOTOBJIEHUS TPEYTOJIbHUKA, B YaCTHOCTH, BBIJIEPKaH JIX MIPSIMOM yroJl.

3. YueOHbIii HaOOp UYEPTEKHBIX WHCTPYMEHTOB (TOTOBAJbHS) C IIUPKYJIEM U
u3MmepureneM. MoOXHO NpUOOpEeCcTH HUPKYJIb OTIAEIBHO — XOpOIIEro KayecTBa,
YAOOHBIN B MOJB30BAHUU, C BO3MOXKHOCTBIO JETKOM 3ameHbl Tpudens. B romoBky
[UPKYJIS HY’)KHO BCTaBUTH XOPOIIUii TpUQeb U 3aTOYUTH €TO.

4. Kapannamu:

— pexkomenmyeMm kapangamu uerickoi ¢pupmbl «kKOH-I-NOOR» HARDVUTH
tBeproctu rpudens «<HB» (tBepro-msarkuit), «BH» (Msirko-TBepbit), «By» (Markuit) u
«F» (bonee markwii); rpudens 13 KapaHaiia TBEpAOCThIO «By mwin «F» Hy»KHO BCTaBISTh
B T'OJIOBKY LIUPKYJIS; MPU UCTIOIB30BAaHUN OOBIYHBIX KapaHJAIle J0mKHA ObITh MPHOO-
peTeHa ToUMJIKa ¢ KOHTeIHepoM A1 cOopa cpe3aeMoii MPH 3aTOUKE YacTH KapaH/Ialla;

— PEKOMEHIyeM aBTOMAaTH4YeCKHe I[aHTOBbIe KapaHamu ¢ rpudensmu 0,9; 0,7
n 0,5 MM 117151 BBITIOJIHEHUS TOJCTBIX M TOHKHUX JIMHUWA Ha yepTexkax (KapaHaalmu u
rpudenn K HUIM NpuoOpeTaTb KaueCTBEHHBIE).

9. HemanoBaxkHoe 3HaueHue AJisi KauyecTBa BBINOIHEHUS Tpaduyueckux padoT
MMeEeT M JIACTUK. OH JIOJDKEH BBITUPATh JMHUIO, @ HE pa3Ma3blBaTh €€, U He JOJKEH
npoTupaTh Oymary (6e3 abpa3uBHBIX BKIIOUEHUN — O€JIOT0 1[BETa, KaK MPaBUIIO).

KadecTBeHHBIMU SIBIISIIOTCS YEPTEXKHBIE MPUHAIICKHOCTU (KapaHAallld, JIACTH-
KW, [UPKYJIH, JUHEWKH W JIp.) Takxke Apyrux u3ecTtHwix ¢Gupm: Pentel, Rotring,
Maped, Staedtler, Pelikan u mp.
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lnunbku

VeriorHeHue 1
Bsur4usaembLl KoHel, [aeyHbLl KoHeu
\ \ x45°
< = <
N e ) e NIN®)
\ | b 17
bl g
o=d
Matepvan peramm,| [QCT | owa | e
B KOT OpYIO BBUHIMBAET G| b | ey KOHU™ ['P-uar kpynHbii (Vverkui)
LKA TR TR 1 215 | 2505 ] 30
Crarb, OpoHsa, maTyHb 1 T.n.| 22032- 76| 22033- 76 d 16 20 24
e e Y oora) |22004-76| 22035- 76| 1.25d 20| 2 | 0
e YK ovsa) | 22096- 76| 22037-76|  1,6d 25| 32 | 38
IOGeT G Cran) 22038-76| 2039-76)  2d 32 | 40 | 48
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Puc. I17.6. Pa3mepsl cTanjapTHBIX HINMUJIEK K rpaduyeckoit paboTe 1o pe3bOOBbIM COSAMHEH UM

Pa3vepb! qaook
MET PYHECKON Pe3bibl
no MQCT 10549-80

P er 1125151752 (25| 3
16

c |16 16]2(2,52,5

Puc. [17.7. Pa3mepsl cTangapTHBIX (PaCOK METPUUECKUX Pe3b0
K rpaduueckoi padboTe 1o pe3bO00BBIM COCTUHEHUSIM
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[[auku wecmu2paHHbIe
rOCT 59%5-70, TQCT 5927-70

lenorHerve 1 l/onorerve 2
N30
=
- o (1))
K ]
m S
Pesroa d, v 16 20 24
KpyHbiA 2 25 3
LLBr pesbbbl e | 15 15 5
QCT 5915- 70 S 24 30 36
Kracc e 26,2 33 39,6
TodHoCcTU B m 3 % 9
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KIaoc e 2,8 | 335 40
TodHocT U A m 13 1B 19
da |16-17,3| 20-216/24-259
dw e | 220 | 27,7 33,2

Puc. I17.8. Pazmepsl cTaHIapTHBIX IMIECTUTPAHHBIX TacK
K rpaduyeckoi padboTe Mo pe3bOOBBIM COCTUHEHUSIM
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Puc. I17.9. Pa3mepsl cTraHmapTHBIX 11aii0 k rpaduyeckoit padboTe o pe3b00BBIM COCTUHEHUSIM
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Bonmsl

C LLECT U paHHON I OJTOBKOW
[QCT 7798-70, I'QCT 7805-70
d=(6..48)vv  d=(16..48)wm

(D)
Pessta d, vv 16 20 | 24
KpyMHb A 2 25 3
LAr pesbobl venow | 15 15 5
[QCT 7805-70 S 24 30 36
Kracc K 10 13 1
TOHHOCTH A e 268 | 335 | 40
[QCT 7798-70 | S 24 | 30 | B
KIacc K 10 13 15
TO4HOCT Y B e 26,2 | 330 | 396
L D
80,90,100, 110,120,130 38 46 A

Puc. I17.11. Pa3amepbl cTaHAapTHBIX OOJITOB € IIECTUTPAHHON TOJIOBKOM

K rpaduueckoit pabote 1o pe3bOOBBIM COSTMHEHUAM
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Ip=1H0,25...0,5)d - enybuHa peswbbi 6 onsepaLu
|1 - TUIyOVMHA BBUHUMBAHMS Pe3600BOM OETAJIM,

BaBUCSIIAS OT MaTepuaia OeTajlM, B KOTOPOM
BEIIOJIHEHO PE3BLOOBOE OTBEPCTHUE :

|Fﬂ-cmwm,6mm&Lmem5
1.=1,25d unu 1,6d - koskuti u cepbLi yyeyH
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P - uae pe3sbbl

Puc. I17.12. CnpaBouHasi cxema Uil BelYepUYHBaHUS Pe3600BOI0 OTBEPCTHUS
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Hpuioxenne 8
CrnpaBoyHasi HHOPMALMA MO IINOHOYHBIM COCIMHECHUSAM
ISl BBINOJIHeHMS rpadguyeckoii padoThl 10 3y04aThbIM 3anenIeHusAM
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Puc. I18.1. Pazmepsl npu3MaTUYECKUX MIMOHOK U MIMTOHOYHBIX Ma30B, MM
(Bermepokku u3 'OCT 23360-78)
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Hpuaoxenue 9
O0pa3upl BINOJHEHUS YepTexeil KOMOMHUPOBAHHBIX FeOMETPUYECKUX TeJl
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Hpuaoxenue 10

Ilepeyenb TeXHUYECKMX HOPMATHBHBIX NPaBOBbIX aKTOB (THIIA)

Homep THITA

Haunmenosanug THITIA

I'OCT 2.001-93

Enunas cuctema KOHCTPYKTOpCKOM qokyMmeHTanuu. OOuye noixoxeHus

I'OCT 2.101-68

EnuHas cucrema KOHCTPYKTOPCKOM TOKyMEHTaUMU. Buibl u3nenui

I'OCT 2.102-68

Enunas cuctema KOHCTPYKTOPCKOM JOKyMEHTAUMU. Buabl U KOMILJIEKT-
HOCTb KOHCTPYKTOPCKOHN JOKYMEHTAIIUH

I'OCT 2.103-68

Enunas cuctema KOHCTPYKTOpCKOM JokymeHTanuu. Ctaauu pa3paboTku

I'OCT 2.104-2006

Enunas cuctema KOHCTPYKTOPCKOM JoKyMeHTaluu. OCHOBHBIE HAIITUCH

I'OCT 2.105-95

Enunas cucrtema KOHCTPYKTOPCKOM AokymeHTaruu. Obumwe tpeboBaHus K
TEKCTOBBIM JJOKYMEHTaM

I'OCT 2.106-96

Enunas cucremMa KOHCTPYKTOPCKOM JTOKyMEHTalUWH. TEeKCTOBBbIE TOKYMEH-
ThI

I'OCT 2.109-73

Enunas cucrema KOHCTPYKTOPCKOW TOKyMeHTaluu. OCHOBHBIE TpeOoBa-
HUs K YepTexam

I'OCT 2.114-95

Enunas cucteMa KOHCTPYKTOPCKOW TOKyMEHTaluu. TeXHU4EeCKUe yCI0BUs

I'OCT 2.118-73

Enunas cucrema KOHCTPYKTOpCKOﬁ JOKYMCHTallUU. Texnuueckoe mnpena-
JIOXKXCHUC

I'OCT 2.119-73

Enunas cuctema KOHCTPYKTOPCKOM JOKYMEHTAIMU. DCKU3HBIN IPOEKT

I'OCT 2.120-73

Enunas cucrema KOHCTPYKTOpCKOﬁ HJAOKYMCHTAllUH. TexHnueckuit ITPOCKT

I'OCT 2.125-88

Enunas cucrema KOHCTPYKTOPCKOW AOKyMeHTanuu. [IpaBuia BbITOIHEHUS
ACKHU3HBIX KOHCTPYKTOPCKUX JTOKYMEHTOB

I'OCT 2.201-80

Enunas cucrema KOHCTPYKTOPCKOM nokymMeHTauuu. O0o3HaueHue u3aenui
Y KOHCTPYKTOPCKUX JIOKYMEHTOB

I'OCT 2.301-68

Enunas cucrtéMa KOHCTPYKTOPCKOW JOKyMeHTauuu. @opMarsl

I'OCT 2.302-68

Enunas cucrtema KOHCTPYKTOPCKOM TOKyMeHTanuu. MacuraObl

I'OCT 2.303-68

Enunas cuctema KOHCTPYKTOPCKOM JokyMeHTauuu. JInauu

I'OCT 2.304-81

Enunas cuctema KoHCTpyKkTOpckoi JokyMmeHTauu. [lpudter ueprexueie

I'OCT 2.305-68

Ennnas cucrema KOHCTPYKTOPCKOM JoKyMeHTanuu. M3o00paskeHust — BUJIBI,
pa3pesbl, CEYECHHUs

I'OCT 2.306-68

Enunas cucrema KOHCTPYKTOpPCKOH JokymeHTaruu. O6o3HaueHus rpadu-
YeCKHUX MaTepUasioB U NPpaBHUjIa UX HAHECEHHUs Ha YepTekax

I'OCT 2.307-68

Enunas cucrema KOHCTpYKTOpCKOM noKyMeHTaunu. HaHecenue pasmepos
1 IPCACIIbHBIX OTKJIOHEHHH

I'OCT 2.308-79

Enunas cucreMa KOHCTPYKTOPCKOM JOKYMEHTAIlMU. YKa3aHUE Ha yepTe-
Kax JOMYCKOB ()OPMBI U PACTIONOKEHHS TOBEPXHOCTEN

'OCT 2.311-68

Ennnas cuctema KOHCTPYKTOPCKOM JokyMeHTanuu. M3o0pakeHue pe3nobl

I'OCT 2.315-68

Enunas cucrema KOHCprT(TOpCKOﬁ JAOKYMCHTAaIHH. I/I306pa)KCHI/ISI yIpo-
IICHHBIC U YCIIOBHBIC KPCTICKHBIX JeTanei

I'OCT 2.316-68

Enunas cucrema KOHCpr1(TOpCKOI71 JAOKYMCHTAIUHU. HpaBI/ma HaHCCCHUA
Ha YCPTCIKAX Ha/:umceﬁ, TCXHUYCCKUX Tpe60BaHPII>i n Ta6J'II/II_I

I'OCT 2.317-69

Enunas cucteMa KOHCTPYKTOPCKOW TOKYMEHTAallMH. AKCOHOMETPUYECKHE
IPOEKIINU

I'OCT 2.402-68

Enunas cuctema KOHCTPYKTOPCKOW JOKYMEHTAIMH. Y CIOBHBIE M300paxe-
HUs 3y0uUaThIX KOJIEC, peeK, YEPBSIKOB U 3BE3/I0YEK LIETHBIX Mepeaayd
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I'OCT 2.403-75

Enunas cucrema KOHCTPYKTOPCKOM JOKyMeHTanuu. [IpaBuiia BbITOTHEHUS
yepTexel HUINHAPUIECKUX 3y0UaThIX KOJIEC

I'OCT 2.409-78

Enunas cucrema KOHCTPYKTOPCKOM AOKyMeHTanuu. [IpaBuia BeIIIOIHEHUs
yepTexei 3youaThiX (IIIMIEBbIX) COSTMHEHUH.

Homep THIIA

HanmenoBauusa THITA

I'OCT 2.501-88

Enunas cucrema KOHCTPYKTOPCKOM JOoKymeHTauuu. [IpaBuia yuera u xpa-
HEHUs

I'OCT 1139-80

OcHoBHBIE HOPMBI B3anMo3aMeHseMOCTH. CoeIMHEHUs ILIUIEBbIE Mpsi-
MoOouHble. Pa3mepbl 1 OMyCKU

I'OCT 1491-80

BuHTHI ¢ IMIMHAPUYECKON rOJIOBKOU KiaccoB TouHOCTH A U B. Koncrpyk-
1[Ms U pa3Mepbl

I'OCT 5915-70

I"aiiky mecTurpanHble Kiaacca TO4HOCTH B. KoHCTpyKIus 1 pa3Mepsl

I'OCT 6111-52

> [9)
Pe3nba koHmveckas aroiMoBas ¢ yriiom mpodus 60

I'OCT 6211-81

OcHOBHBIE HOPMBI B3aUMO3aMeHseMOCTH. Pe3p0a TpyOHast KOHMYecKast

I'OCT 6357-81

OCHOBHBIE HOPMBI B3aUMO3aMCHACMOCTH. Pe3nba TPY6H8,$I OUIMHApUYIC-
CKas

I'OCT 640270

[Iaii0b1 mpyxuHHBIC. TeXHUYECKHE YCIOBUS

I'OCT 7798-70

BonTel ¢ mecturpanHoil rojgoBkoi kinacca TouHocTu B. KoncTpykuus u
pa3mepbl

I'OCT 8724-2002

OcHoBHbBIE HOpPMBI B3auMo3aMeHseMocTH. Pe3pba wmerpuueckas. Juamer-
pBI U IIaru

I'OCT 91502002

OcHoBHBIE HOPMBI B3anMo3aMeHseMocT. Pe3pba Merpuueckas. [Ipoduns

I'OCT 9563-60

OcHoBHBIE HOpMBI B3anmo3ameHseMocTr. Koseca 3yduarsie. Moaynu

I'OCT 10177-82

OcHoBHBIE HOPMBI B3auMo3aMeHsieMocTu. Pe3nba ymopHas. I[Ipodunu u
OCHOBHBIE pa3Mepbl

I'OCT 10549-80

Brixon pe3nobl. COeru, HeIOpE3bl, MPOTOUKH U (Packu

I'OCT 10748-79

OcHOBHBIE HOPMBI B3aUMO3aMeHsIeMOCTH. COEIMHEHHUs IIMOHOYHbIE C
MPU3MATUUYECKUMHU BBICOKMMU IIMOHKaMU. Pa3Mmepbl LIMOHOK M CEYEeHU
na3oB. Jlonycku U MOCaiKu

I'OCT 11708-82

Pe3bb6a. TepMuHbI U OHpeAeneHusl.

I'OCT 11371-78

[Taii0b1. TexHUYECKHE YCIOBUS

I'OCT 1287667

IToBepXHOCTH ONOPHBIE MO KPENEKHbIE 1eTanu. Pazmepbl

I'OCT 16530-83

Hepez[aqn 3y6anHe. O6m1/1e TCPMHHBI, OIIPCACIICHN, 0003HaYCHHS

I'OCT 16531-83

[Mepempaun 3yOuathie nuauHIpudeckue. OOIIMEe TEPMHUHBI, ONPEACICHUS,
0003HaYeHNs

I'OCT 16532-70

[lepenaum 3yOuarble HUIMHAPUYECKHE SBOJILBEHTHBIC BHEIHETO 3allerie-
Hus. Pacuer reomerpun

I'OCT 17473-80

BuHTHI ¢ nomykpyrioi roysoBkoi kimaccoB TouHocT A u B. KoHcTpyknms
U pa3Mepsl

I'OCT 17474-80

BuHTHI ¢ nonynoraiiHoi# royloBKo# kiaccoB TouHOCTH A u B. KoncTpykuus
U pa3Mepsl

I'OCT 17475-80

BuHTBI ¢ moTaiiHONW TOJ0BKOHN Ki1accoB ToyHOCTH A n B. KoncTpykums n
pasMepsl

I'OCT 21495-76

ba3zupoBanue 1 6a3bl B MAIIMHOCTPOCHUU. TepMUHBI U onpeiesieHus

I'OCT 22032-76

Inuneku ¢ BBUHUMBaeMbiM koHIIOM imHoU 1d. Kiacc tounoctu B. KoH-
CTPYKIHS U pa3Mepbl

I'OCT 22043-76

[Inunekn is getaned ¢ miaakuMu oTBepcTusmu. Kiacc Tounoctn A.
KoHcTpykius 1 pazMepsl

I'OCT 23360-78

OcHOBHBIC HOPMbBI B3aUMO3aMCHACMOCTH. COCI{I/IHCHI/IH HIITIOHOYHBIC C
MMPpU3MATUYICCKUMU IIIIOHKAMH. Pa3MepBI IIIOHOK M CEYECHHUM I1a30B. I[O-
IMYCKH U TIOCAAKH

I'OCT 24738-81

OcHOBHBIE HOPMBI B3aUMO3aMEHsIEMOCTH. Pe3r0a TparenenaabHas OJHO-
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3axonHasi. JluameTpsl U 1aru

I'OCT 24739-81

OcHoBHBIC HOPMbI B3aUMO3aMCHACMOCTH. Pe3n0a TparcucugajibHass MHO-
ro3axojgHas
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