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Pasznen 1. IlepeueHb KoMneTeHUM, ¢ YKa3aHUEM 3TanoB UX (JOPMUPOBAHMSA B
npouecce 0CBOCHHUS AUCHUIIUHBI

DopMHpyeMbie [Tnanupyemblie pe3ynbTaThl 00y4eHHS 110 | BBl OIIEHOYHBIX CPEJCTB M0
KOMITETCHIIIH JTUCLHUILIMHE, XapaKTepU3yIoIIne 3uTanLI YPOBHIO CIOXHOCTH/TIU(D
(hopMHUPOBaHMS KOMIIETEHITUI paszena B JaHHOM JOKYMEHTE
OIIK-1 CrocobeH pemath  |3HATh: BJaok A - 3aaHus
3a/1a4d TPOPECCHOHAIBHON | -TEOPETHUUECKHE OCHOBBI IOCTPOCHUS PENPOIYKTHBHOTO YPOBHS
JIeITEILHOCTH Ha OCHOBE MPOCKIIMOHHOTO YepTexa TecToBBIE BOIIPOCHI
HCITOJIb30BAHUS Bomnpocsl g5 onpoca
TEOPETUYECKUX U Bompocel  asig mpakTUYECKHUX
MPAKTUYECKUX OCHOB 3aHATHH
€CTCCTBCHHBIX U Bompocer  gnms pyOexHOro
TEXHUYECKUX HAYK, a TAKKE KOHTPOJIS
MaTeMaTH4YCCKOro amnmnapara | YmMmerb: BJok B — 3aJIaHUA
- CTpOUTH TpaUIEeCKUE MOJICTH PEKOHCTPYKTUBHOT'O YPOBHSI
MPOCTPAHCTBEHHBIX (DUTYP, peIIaTh BapuanTsr 3aJlaHU I U
3a7la4d METOIaMU HauyepTaTeIbHOU Beinoyinenus PITP
T€OMETPHUU. TwuroBkle 3a1aun
Baajaers: Baok C — 3amanHus mpakTHUKO-
- HaBBIKAMU TPaUUECKHUX IOCTPOEHUH | OpHEHTUPOBAHHOTO W/
00BEKTOB MCCJIEI0BATENLCKOTO YPOBHS
NunuBuayanbHble TBOPYECKHUE
3aJJaHus




Pa3nen 2. TunoBbie KOHTPOJIbHbIE 32JaHUS U MHbIE MaTEePHAJIbI, HEOOXOAUMBbIE
IJISl OLleHKH IJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUs M0 TUCIUIJIMHE (0L eHOYHbIe
cpeacTsa). Onucanme nokazaresieil 1 KpuTepueB OLEHUBAHUSI KOMIIETEHIMIA,
ONUCAHUE KAJ OLleHNBAHMSI.

Baok A

A.0 ®oHA TECTOBBIX 3aaHUI
Pa3zpnen 1 OproroHanbHble MPOEKINN
1.11Ipn neHTpaIbHOM NMPOEUUPOBAHUM KAXKAsl TOYKA POCTPAHCTBA UMEET
LEHTPAJIbHYIO(-bI€) TPOCKIIUIO(-1H).
— TOJIBKO OJIHY;
— JBE,
— JIBE WJIU TPH;
— TpH;

1.2 [lanpiie npyrux To4eK OT TOPU3OHTAIBHOM MIIOCKOCTH MPOESKIINN HAXOAUTCS
TOYKA ...
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1.3 JIunuun, coequH[onmMe MPOEKINU TOYEK Ha IBYXKAPTUHHOM KOMILIEKCHOM
YepTekKEe, HA3bIBAKOTCS JIMHUSIMM ...

— CBSI3H;

— YpOBHS;

— MPOCHUPYIOUIUMH;

— TMPOEKUUOHHBIMH;

1.4 OgHO3HAYHO CYAUTH O MOJO0KEHUH TOUYKH B TPOCTPAHCTBE MOKHO I10
IPOEKIUU(-5IM) TOUKH.

— JIBYM wiH OoJee;

— OJHOU LIEHTPAIBHOW,

— OJHOW MapalIeIbHOM;



— OJHOM OPTOTOHAJIBHOM;

1.5 I'eoMeTpr4eCcKUM 3JIEMEHTOM, BpaIIeHHEM OTpe3Ka BOKPYT KOTOPOTO MOJIy4eHa
MOBEPXHOCTH MPSIMOTO KPYTrOBOTO KOHYCA, SBIISETCS ...
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— mpsMas i;
— TOYKa S;
— npsmas SB;
— Touka B;
1.6 Ha pucyHKke mokasaH JIByXKapTHHHBIA KOMIUICKCHBIA YEPTEXK ...
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— OPSAMOW TPEXTPAHHOU MPU3MBI;

— HAKJIOHHOM TpEeXI'PaHHOU IPU3MBI;

— TPEXTPaHHOMN IUPAMUIBI;

— YETBIPEXTPAHHOM MTUPAMUBI;
1.7 KpuBas, siBisromascs clieJIoM JBUKYIIEHCS TOYKH, KOTOpas paBHOMEPHO
yIAaJIsIeTcs OT LIEHTPA U IIPUA 3TOM PaBHOMEPHO BPallaeTCs BOKPYT HETO, HA3bIBAETCH ...

— CHUpaybl0 ApXuUMena;

— DJUIMIICOM;

— UWJIMHIPUYECKON BUHTOBOM JINHUEW;

— KOHHUYECKOM BUHTOBOMW JIMHUEH;



1.81300pakeHHas Ha yepTexe mIockocTh [ (A, d) pacmonoxena ...

4;

— mapawiensHo 11j;

— mapaienbHo 1y;

— napanensHo [13;

— nepneHauKyIsapHo 1ls;
1.9 IIpu opTOroHaILHOM MPOCIIUPOBAHUH, €CIIU IIpoeIupyemMas Gurypa napauieiibHa
IJIOCKOCTH ITPOEKIUH, €€ POCKLUMS  BEJIUYHUHBL.

— COXpAaHsET yIJIOBBIEC U JINHEWHBIC;

— COXpAaHSET TOJIBKO JINHEUHBIC;

— COXpAaHSET TOJIBKO YTJIOBBIC;

— HE COXPaHAET YIJIOBbIE U JINHEHUHBIC,

1.10 PaBHOY1aneHbl OT NpO(UIBLHON MIOCKOCTH MPOEKIHI TOUKH ...
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1.11ITocTpoeHue pa3BepTKH MMyTeM pa30MBKU MOBEPXHOCTH HA TPEYTOJIBHUKN
Ha3bIBAETCS METOJIOM ...

— TPUAHTYJISIINN;

— amnmpoKCUMAIIUH;

— HOPMAJIBHOTO CEYCHUS;

— pacKaTku;



1.12 Ha ueptexe 3agana nsaturpanHas nupamuga SACDEF. Onement nupamuiel CS
Ha3bIBAETCSI OUpPaMU/IBbL.

c

— pebpowm;

— BEpLINHOW;

— TI'PaHbIO;

— BBICOTOM;
1.1311pu ueHTpanbHOM NMPOEUPOBAHUH MPOEKINHU MApAILIEIbHBIX IPSIMBIX B 0011IEM
ciyyae ...

— BCErja COBIIAJAOT;

— IapaJuIeIIbHBbI;

— NEPECEKAOTCS,

— TMEpPIEHIUKYISIPHBL;
1.14IIpoananu3upyiiTe OpTOroHaIbHbIN YepTex Touek A, B, C, D. B uetBepToit
YETBEPTHU IIPOCTPAHCTBA PACIIOIOKEHA TOUKA ...
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1.15/151s neHTpabHOTO MPOCLIMPOBAHUS HE SIBIISIETCS MTHBAPUAHTHBIM (HEU3MEHHBIM )
CJIEIYIOIIIEE CBOMCTRO ...



— NPOEKUMEH TOUYKHU SIBISAETCA TOUYKA,

— €CJIM TOYKa PUHAJJICKUT JIMHUU, TO €€ IPOEKIUA IPUHAIICKUT
COOTBETCTBYIOIIEH IPOCKIINHN JINHNH;

— COXPAaHSETCs MPONOPLUOHAIBHOCTD ITAPAJUIEIbHBIX OTPE3KOB;

— MPOEKIHEN MPsIMON JTMHUU B OOIIEM CITydyae sIBsIeTCS MpsiMast JINHUS;

1.16bmmke npyrux ToYeK K PpOHTATBLHOM MIIOCKOCTH NPOEKIIMA HAXOAUTCS TOYKA ...
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1.17V300paxkeHHas: Ha YyepTexe IIOCKOCTh a (¢ ¢ d) pacrmoyioxkeHa ...
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Viz
— mapaiensHo 11j;
— mapaienbHo 1p;
— mapaienbHo 13;
— TepHeHauKyJspHo 113;

1.18 Ilpuzma ABCA’B’C’ umeer rpaHu(-ei).
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1.19Ecnu HanpaBieHre NpOoeMpoBaHus EPICHAUKYIISPHO TIOCKOCTH MPOESKIIHi, TO
TaKoe MPOCIIMPOBAHNE HA3BIBACTCH ...

— IIEHTPaJIbHBIM;

— OPTOTOHAJIHBIM (TIPSIMOYTOJILHBIM);

— KOCOYTOJIBHBIM;

— BCIIOMOTaTEJIbHBIM;
1.20CgoiicTBO — «Ecinu TMHUYN NepeceKkaroTcs, TO UX U300paKeHUsI IEPEeCceKaroTCs B
MIPOEKIIMU TOYKU MEPECCUCHUS] OPUTHUHAIOBY» — SIBJISIETCS] MTHBAPUAHTHBIM
(HEeM3MEHHBIM) _ TPOCIUPOBAHMUSI.

— JUIS TF000T0 BUIA;

— TOJBKO IS IEHTPATBHOTO;

— TOJBKO IS MapajieIbHOTO;

— TOJBKO JJIT OPTOTOHATIBLHOTO;

1.21TIpsimas |, n3oOpaskeHHast HA YepTeKeE, IIJIOCKOCTH.
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— NEPHEHIUKYISPHA;
— NPUHAJICHKHUT;
— HapaJuIesbHa;



— HE NEPHEHAUKYISAPHA;

1.22CgoiicTBO — «IIpoekius oTpe3ka He MOKET OBITh 0OJIbIIIE CBOEH HATYpaIbHOM
BEJIMYMHBID» — SBIISIETCS MHBAPUAHTHBIM (HEM3MEHHBIM)  MPOCIUPOBAHUAI.

— TOJIbKO JJIsSi OPTOTOHAILHOTO;

— TOJIbKO JJIs1 IEHTPAIBHOIO;

— TOJIBKO JJIs TapaJlIeIbHOTO;

— JUIS TIOOOTO BHIA;

1.23 Ha nanHoM veprexe npoduiibHas MPOEKIUs MOCTPOEHA /ISl TOUKH ...
s
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1.24TIpoaHanu3upyite H300paXKeHHs MIOCKOCTEH YaCTHOTO MOJIOKEHu 4, b, g, d.

OpOHTAIBHO-NPOCHUPYIOLIEH SBIISIETCA MIIOCKOCTS ...
213
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1.25Ha ¢ponTanbHOii Tpoekimn HakIoHHOU npu3Mbl ABCA’B’C’ BUIUMOCTD TIOKa HE
onpeneneHa. [I[poananu3upyite 4epTeK U TPOJOIDKUTE YTBEPKICHNES: HEBUIUMbBIM Ha
(GbpOoHTaTBEHOI MPOEKIHNH SIBISIETCS peOpo ...



™
— AB;
_ A,C’;
_ B’C’;
- CC;

1.26 MakcuManbHbI{ paguyc BCIIOMOTraTeIbHOM cekylen cepbl onpeaesieTcs
PACCTOSIHUEM ...

— 0,Cy
_ 0282;
— 0,A;

1.27 Cioco6oM MpsSIMOYTOIBHOTO TPEYTOIbHUKA HaleH(-a, -0) ...
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— YrojJ MEXIy NPsIMOM U TOPU30HTAIBLHOM INIOCKOCTHIO MTPOEKIU;
— HaTypalibHas BEJIMYMHA OTpe3Ka npsiMoi AB;



— Iomaab TPCyroJbHUKA,
— PaCCTOAHHUC KOHIIOB OTPEC3Ka AB 0 FOpI/ISOHTaJIBHOfI IINTOCKOCTH HpOCKHHﬁ;

1.28Ha pucyHke nokazaH AByXKapTUHHBIA KOMIUJIEKCHBIN YePTEXK OBEPXHOCTH
BpanieHus. OOpasyrolei JaHHOW MOBEPXHOCTH SBJISIETCS JIMHUA ...

1.2911psmble a u b, 3aaronue MIOCKOCTh § Ha YEPTEXKE, ABJSIFOTCS MPSIMBIMH . ..
25
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(pOHTANILHBIMU YPOBHS;
TOPU30HTAILHBIMU YPOBHS;

— (bpoHTaTBHO-TIPOCHUPYIOLIUMHU;
TOPU30HTATBHO-TIPOCHUPYIOIINMU;



1.30M300paxkenHas Ha yepTexe IockocTh [ ([1ABC) pacmonoxeHa ...
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1.31 IToBepXHOCTH MUPAMUABI TPUHAJICKHUT TOUKA ...
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1.32 Jlunus nepeceyeHus MUpaMuabl U MPU3MbI Ha (PPOHTATBLHON MIIOCKOCTH MPOCKITHA
COBIAJIET C ...

— ¢ npoekuusamu pedep SC u SA;
— C OCHOBAaHHUEM MUPaAMU/JIbI;

— TPOEKIMEN MPU3MBI;

— IPOEKIMEN MUPaMHUJIbL;

1.33 [ToBepXHOCTH 3aJIaHHBIX HA YEPTEKE UIUHAPOB MEPECEKAIOTCS 11O ...
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— TPSIMBIM JINHUSAM;
— OKPYXHOCTSIM;

— IPSAMOU U OKPYKHOCTH;
— DJUIUIICAM;



1.34Ha pucyHke nokasaH AByXKapTHUHHbBIA KOMIUJIEKCHBIN YEPTEXK MPSIMOTO KPYroBOro
koHyca. Otpe3ok SB sBusercs KOHYyca.

— 00pa3ymoIiei;
— OCBIO BpAIlICHUS;
HaIlpaBJSIOLLIEH;
— OCHOBaHHEM;

1.35 IloBepXHOCTH KOHYCa MPUHAIICKHUT TOUKA ...
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1.36CBoiicTBO reoMeTpruecKuX (PUryp, 3aKII0YAIONIeecs B TOM, UTO €CJIM TOYKa
MPUHAJICKUT JIMHUH, TO ¥ POESKIIHUS TOYKW MTPUHAIICKUT COOTBETCTBYIOIIEH
MIPOCKITUY JIMHUH, BHITTOTHICTCS IPOCIIUPOBAHUS.

— TOJBKO JUIS MapajuieIbHOTO;

— TOJBKO JJIS IEHTPAIBHOTO;

— I 11000ro cnoco0a;

— TOJBKO JJI OPTOTOHATIBHOTO;



1.37 3agannbie Ha yepTexe chepa U mpu3Ma MePeceKaroTCs 1o ...

— JIBYM OKPY’KHOCTSIM;

— OKPY>KHOCTHU U DJUIMIICY;

— TPEYTrOJIBHUKY U OKPY>KHOCTH;
— JIBYM DJJUIUIICAM;

1.38 ITnockoctu (@ || b) npuHaanexuT npsmas ...

A: F=C. a
D+ B

_E
B=C
\é,

A=D. _

— AB;

- AC;

— AD;

- CD;

1.39 3agannble HA YepTEkKE KOHYC U MPU3MA MEPECEKAOTCS TIO ...

— TPEYTrOJIbHUKY U 3JUIMIICY;



— OKPY>KHOCTH U JUIUIICY;
— TPEYroJbHUKY U OKPYKHOCTH;
— JIBYM DJUTUIICAM;

1.40 BunmuMocTb OKpYXHOCTH, JIeXkKaIIel Ha cdepe, IPaBUILHO ONpe/esieHa AJis
JUHUM ...

1.41 JIunus nepecedeHus 3aaHHBIX HA YePTEXKE IIMIIMHIIpA U cPephl Ha
TOPU30HTAJILHOM TIOCKOCTH MPOEKIINI COBIAJIET C ...

— NPOEKIMEH LIWINHIPA;

— Tmpoekiuen chepsi,

— OCEBBIMU JIMHUSIMU,

— MOPOCKIUAMH IUIHHAPA U CPEpHI;

1.42Ha pucyHke noKa3aH JABYXKapTHUHHBIN KOMITJIEKCHBIM YEPTEX ...



HAKJIOHHOM TPEXTPAHHOU IIPU3MBI;
MIPSIMOU TPEXTPAHHOW ITPU3MBI;
TPEXTPaHHOU MUPAMUBL,
YEThIPEXTPAHHON TUPaMU/IbI;

1.431110CcKOCTB 00IIIETO TOJIOKEHUSI M TIpsiMast OOIIETO MOJI0KESHHS TIepeceKaroTCs Ha
YepTeKe ...
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1.443anaua «HAWTU TUHUIO TIEpECEUYEHUS JIBYX TUIOCKOCTEN» pellleHa Ha PUCYHKE ...
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1.45@poHTanbHO-NPOEHUPYIONIAs INIOCKOCTh TTOKa3aHa Ha PUCYHKE ...




1.4611110CKOCTh OOIIETO MOJIOKEHUS U IPOCIUPYIOMIAs MpsiMasi IIePeCceKarTCs Ha
YEePTEKE ...

a:

a:

==l

8:



f>

A

-2
— 4
1.49]1n1s MOCTpOCHUS TUHUM TEPECEUCHUS TIIOCKOCTEN HY>KHO MCIIOJIB30BATh ...
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— JIBE BCIIOMOTATEIbHBIC CEKYIINE TUIOCKOCTH,
— YCIIOBHUE MPUHAICKHOCTH TOYKH TTOBEPXHOCTH;
— ¢1moco0b BCIOMOTaTENbHBIX cdep;

— CIOCO0 MPSMOYTOJILHOTO TPEYTOJIbHUKA;

1.50@ponTanpHas npsimasi ypoBHs ((pOHTANB) TTOKa3aHA HA PUCYHKE ...
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1.51 BugumocTts pedep u rpaHeil mecTUrpaHHONW HaKJIIOHHOM MUpaMU/JIbl IPABUIIBHO

OIIpCACIICHA Ha YCPTCIKC ...
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1.52 ITnockocTh 001IEro MoyokeHus: peodpa3zoBaHa B IMJIOCKOCTh YPOBHS CLIOCOOOM

3aMEHbI IJIOCKOCTEN MPOCKIIMN HA PUCYHKE ...
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1.531anb! ppoHTANIBHAS U TOPU3OHTATBHAS MMPOCKIIMH TOUYKH A, PACTIONOKEHHON B

TpeThel YeTBEPTH MPOCTPAaHCTBA. BepHo npouecc mocTpoeHus: npoGriibHON TPOEKIIMU
TOYKHM A MOKa3aH HA YEPTEXKE ...
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1.54 TliockocTh 00IIEro MOOKEHUS MTOKa3aHa Ha PUCYHKE ...
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1.55 I'opusoHTa)IBHAS IIOCKOCTH YPOBHS ITOKA3
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aHa Ha PUCYHKE ...
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1.56 T'opu3oHTAIBHO-TIPOCHUPYIOIIAS TNIOCKOCTh MTOKa3aHa Ha PUCYHKE ...

2o

Paznen 2 [Ipoekunn nepcrieKTUBHBIE, AKCOHOMETPUYECKHUE U C YUCIOBBIMU OTMETKAMH
2.1 Knaccudukanus Bi10B aKCOHOMETPUH MOKET OCYIIECTBISTHCA Ha OCHOBAHUH ...
COOTHOUIEHHUSI TTOKA3aTEJIEN UCKAXKEHUS 110 TPEM KOOPAUHATHBIM OCSIM;
BEJIMYMHBI yIila MEXIY NPOCHUPYIOMINMU JTy4aMU U TJIOCKOCTBIO MPOCKIINM;
COOTHOIIIEHHMSI TIOKa3aTeIel HCKaXXEHUs M0 OCAM a0CIUCC U OpJUHAT;

BEJIMYMHBI yTila MEXIY MPOCHUPYIOMNMHA JTyYaMH;

2.2 Knaccudukarus BUJ0B aKCOHOMETPUHN MOXKET OCYIIECTBIISITHCS HA OCHOBAHHH ...
COOTHOIIICHHUSI TIOKA3aTEeIeH UCKAXEHUS IO TPEM KOOPIMHATHBIM OCSIM;
BEJIMYMHBI yTJIa MEXITY TPOCIUPYIOITUMHU JIy9aMH U TUIOCKOCTBIO IMPOCKITN;
BEJTMYMHBI yTJIa MEXAY MPOCIUPYIONTUMH JTy4aMu;

COOTHOIICHHMSI TIOKA3aTee NCKAXEHUS IO OCAM a0CIIUCC U OpJUHAT;



2.3 IIpsiMmoyrosbHasi akCOHOMETPUS OKPYKHOCTH, JIeXkKallel B TUIOCKOCTH,
napasuleIbHONW OJTHOM U3 KOOPAWHATHBIX INIOCKOCTEN, BEPHO MOKAa3aHa Ha YEPTEXKE ...
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2.4 Tlpu MOCTPOCHUH aKCOHOMETPUIECKOTO YepTeka O0BEKTAa MPUMEHSIIOT
MJIOCKOCTh(-1) TTPOCKIIHA.

— mapaJuleJIbHOE MTPOEIIUPOBAHUE HA OHY;

— OpPTOTOHAJIBHOE MPOEUPOBAHUE HA TPH;

— IEHTpaJbHOE MPOCIMPOBAHUE HA OJIHY;

— IEHTpaJbHOE MPOCLUPOBAHNE HA TPH;

2.5 AxcoHomeTpUUuecKHe MPOEKIIUU OKPY>KHOCTH AuameTpa d, MI0CKOCTh KOTOPOi
napaijiesibHa OJJHOM U3 KOOPJUHATHBIX TJIIOCKOCTEH, CTPOAT 110 60bIioi (b) u manon
(a) ocsiM antrIica, TIOJIOKEHUE U BeJIMUrMHA KOTOphiX ykazansl B 'OCT 2.317-69. B
IPSIMOYTOJILHON M30METPUHU OCU MOTYT OBITh PaBHHI ...

— 2a=d — 6ombmas ock; 2b = 0,58d — manas ocs;

— 2a =d — 6osbmas ock; 2b = 0,9d — manas oce;

— a=d - 6onsmas ock; 2b = 0,33d — manas ocs;

— 2a=1,22d — 6oibmas ock; 2b = 0,71d — manast ocs;

2.6 KocoyroipHOI akCOHOMETPUYECKON MPOEKIUEN OKPYKHOCTH, HE JIe)KAIlleH B
MPOCIIUPYIONICH TIIIOCKOCTH, MOXKET OBITH ...

— OKPYXXHOCTB;

— OTPE30K;

— mapaboua;

— DJUTHUTIC;



2.7 B — yroa MeXx1y NpOEHUPYIOMMMHU JIy4aMHU U IJIOCKOCTBIO IPOEKLKUHI; U, V, W —

KO3 QUIIMEHTHI UCKAXKEHUS BAOJIb KOOPAUHATHBIX ocel. [IpsMoyronbHON TpuMeTpuei
SBJISIETCS] aKCOHOMETPHS CO CJIETYIONIMMU TapaMeTpaMH: ...

— p=45°% u=0,5; v=0,85 w=1;

- p=90% u=09 v=0,°5 w=1,

- p=90° u=0,825 v=0,875 w=0,775;
-p=90% u=1; v=1;, w=0,;

2.8 B — yrosa Mexy IpOEHUPYIOIUMH JIy9aMH U IIIOCKOCTBIO IPOEKIHA; U, V, W —
KO3 (D PUIIMEHTHI HCKaXKEHUSI BIOJIb KOOPAUHATHBIX ocell. KocoyrosbHON AumeTpuen
ABJISIETCS] aKCOHOMETPUS CO CIEIYIOUIMMU apaMeTPaMH: ...

- p=45°%u=0,; v=0,7; w=1;

- p=30%u=0,5 v=05 w=1;

-p=90% u=1; v=1;, w=0,5;

- p=60° u=0,7; v=0,5 w=0,7,

I/IHCT‘[)VKHI/ISI CTYACHTY: CooTtHecuTe DIEMEHTEI ABYX CIITMCKOB

2.9]1ns1 uryp, 3aJaHHBIX CBOUMHU OPTOTOHAILHBIMH MIPOSKIIMSIMHE, BEIOEpUTE Hanboee
MOAXOISAIINE BUABI AKCOHOMETPUU U3 NEPEUNCIICHHBIX.

1. KocoyronbHas ¢ppoHTaNIbHAS U30METPUS; 22

2. KocoyronpHast hpoHTAIbHAS TUMETPUS;




3. KocoyronbHast ropu3oHTanbHas H30METPUS; 2

O
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Yiz

2.10 [lan ycTaHOBOYHBIM OPTOTOHAJILHBIN YepTex MUpaMuibl. Beibepure nzo0opakeHus
MMpaMU/Ibl, BHITIOJIHEHHBIE B COOTBETCTBHUH C MEPEUYUCICHHBIMU B CITUCKE

CTaHAAPTHBIMHU BUJaMHU aKCOHOMCTPHUH.
Zy;

Xi2
s

iz

1. KocoyrosbHasi rOpu30HTaIbHAS U30METPUS;

2. IlpsAMoOyTOabHAs U30METPUS;




3. [IpssiMoyronbHas AUMETPUS;

2.11YcTaHoBHUTE COOTBETCTBUE MEXKY MEPEUNCICHHBIMHU BIUIaMU CTaHIaPTHBIX
JTUMETPUYECKUX MPOEKIUN U U300pAKEHUEM aKCOHOMETPUUECKUX OCel (C YKa3aHHBIMU
3HAYCHHUSIMHU KO3(P(UIHEHTOB UCKAKEHUS U, V, W).

1. HpHMOYTOJIBHa}I JAUMETPHU; A~ /
W=
9Q°
’\\//————-
) 710 o o ‘
|
o N 4125
u=1 ,
54
2. v=05

2. IIpssmoyronbHas NpuBEAEHHAS TUMETPHS;

3. KocoyrosbHast ppoHTaIbHAS TUMETPHUS |




A 45°(30° 609

3. v=05

2.12Y cTaHOBHTE COOTBETCTBUE MEXKTY MTEPEUNCICHHBIMHI BHIaMU CTaHIapTHBIX
aKCOHOMETPUM U 3HAUCHUSIMHU KOA(G(DUIIMEHTOB UCKakeHUs: U (B1oJ1b ocu OX), v (BAOIb
ocu Oy), w (Bnoas ocu Oz).

1. KocoyrosbHasi ropu30HTaIbHAS U30METPUSL; u=w=0,94;v=0,47;

2. IIpssmoyronbpHas NpUBEACHHAS U30METPUSL; 2u=v=w=0,82;

3. KocoyronbHast ppoHTaIbHAS] TUMETPHUS; l.u=v=w=1;
3.u=w=1;v=0,5;

2.13Bri0epuTe COOTBETCTBYIONINE AKCOHOMETPUUECKUE N300payKEHUS IUITUHPA,
MMOKa3aHHOTO Ha YCTAHOBOYHOM OPTOTOHAJIHHOM YEPTEKE, B KOTOPHIX BTOPUYHBIC
MIPOEKITUHU TTIOCTPOCHBI C UCITOJIH30BAHUEM TTEPEUHUCICHHBIX KOOPAMHATHBIX TIOCKOCTEH.

" 2>

| Vi3
1. 'opuzoHTasibHAs WIIOCKOCTH XOYy;




2. @poHTanbHas mWI0cKocTh XOz;

3. [IpodunbHas mwiockocts yOz;

2.14Y cTaHOBHTE COOTBETCTBUE MEXKTY NIEPCUNCICHHBIMHU BUIAMH CTaHIAPTHBIX
AKCOHOMETPUM U 3HaYCHUSIMU KOA(PPUIIMEHTOB UCKaKeHUs: U (B1osib ocu OX), v (BAOJb
ocu Oy), w (Bnoaw ocu Oz).

1. KocoyronpHas ropuzonTanbpHas nuzomerpus; | L. u=v=w=1;

2. llpsamoyronpHas npuBeAeHHas nzomerpusi; | 3. U=w=1;,v=0,5;

3. KocoyronbHasi hpoHTANIbHAS TUMETPUS; u=w=0,94;v=0,47,
2.u=v=w=0,82;

2.15 JlaH ycTaHOBOYHBIM OPTOTOHAIBHBIN YePTEXK IHIMHApPA. PacionoKuTe OCHOBHBIE
JNEUCTBUSA ITPU TOCTPOCHUH KOCOYTOJIbHOM aKCOHOMETPHUH LIWJIMHIPA B HYKHOM
MTOPSIKE.

Y13
1.IlepBoe aeiicTBuEe | 3. MOCTPOEHUE AKCOHOMETPUUYECKON MPOEKIUU (QUTYPHI;




2.Btopoe neiicTBrue | moCTpoeHHue MpoUIbHON OPTOTOHAIBHOU MPOEKITUU
uryper;

3.Tpetwe neiictBue | 1. mMOCTpOE€HUE U rPayuPOBAHUE AKCOHOMETPUUECKHUX
oceH;

2. MOCTPOCHNUE BTOPUIHON MPOEKIUU (QUTYPBHI;

2.16 JlaH yCTaHOBOYHBII OPTOTOHANIBHBINA YepTexK HuianHApa. COOTHECUTE YKa3aHHYIO
MOCJIEIOBATEIBHOCTD IEUCTBUM MPU MOCTPOECHUU KOCOYTOJIbHON ()pOHTAIILHON
JTUMETPHUH LIWJIMHIPA ¢ U300paKEHUSIMU HY>KHBIX TaIoB.

12

L. ITocTpoenue u rpagynpoBaHHe z
AKCOHOMETPHUYECKHX OCEN;

2. [TocTpoeHre BTOPUYHOM MTPOCKITUH; 4




3. [locTpoeHre akCOHOMETPUUECKOUN MPOEKIIUH;

2.17 JaH yCcTaHOBOYHBIN OPTOTOHAJIbHBIN YepTexk TOUkH A. ITocTpoen
aKkcoHOMeTpHuueckuil uepTex Touku A. C nmomoiibio 0003HaueHus A'i0TMedeHa
MIPOEKIIMS TOUKH A.

— (ponTanbHas;
— aKCOHOMETpHUYECKas;
— BTOpHUYHAS;
— TOPU30HTAJIbHAS,
2.18 AKCOHOMETPUYECKUMHU OCSIMU HA3BIBAIOT ...
— KOOPAWHATHBIE OCH;
— TIPOEKLMUU KOOPAUHATHBIX OCEN HA MIIOCKOCTh MPOEKIUN;
— TPOEKIIMK KOOPJIMHATHBIX Ocel Ha TocKocTh XOY;
— TIPOEKIIMK KOOPJIMHATHBIX OCel Ha TIOoCKOCTh XOZ;

2.19 Iloka3zarenn UCKaKEHUSI OJJMHAKOBBI IO ABYM KOOPJAUHATHBIM OCSIM B ...
— JIF0OOM BHUJI€ aKCOHOMETPUH;




— HU30METPUH;
— TPUMETPUH;
— JMMETpUH;

2.20 JlaH ycTaHOBOYHBII OPTOroHaNbHbINA YepTek Toukh A. IlocTpoen
aKCOHOMETPHUYECKUN YepTeX TOUkH A. BropuuHas QppoHTaNbHAS TPOSKIINA
0003Ha4Y€Ha HA HEM CHMBOJIOM ...

2.21 Ecnu 3aanbl cuctemMa KOOpIMHAT, HAPaBJIECHUE MPOEUUPOBAHUS U TNIOCKOCTh
IIPOEKITNHA, TO TIOJIOKEHUE TOYKU B MPOCTPAHCTBE OJJHO3HAYHO OMNpenemsieT(-1oT)
AKCOHOMETpHUUECKas MPOESKITHS ...

— TOYKH U JIt00asi €e BTOpUYHAs MPOESKITUS;

— TOYKH;

— TOPU3OHTAJIBHOW MPOEKIIUU TOYUKH;

— (pPOHTATHHOM MPOSKITUN TOYKH;

2.22 AKCOHOMETPHUYECKAS MPOEKIUS HA3bIBAETCS KOCOYTOJIBHOM, €CJIM YTOJI, KOTOPBII
oOpa3zyeTrcs MPOELUPYIOLIUM JIYYOM C INIOCKOCTHIO MPOEKIUIA ...
0
- =270

2.23 AKCOHOMETPHUYECKASI MPOEKIMS HA3bIBAECTCS MPSIMOYTOJIBHOM, €CJIM YToJI, KOTOPBII
o0OpazyeTcst MPOCIUPYIOITUM JIYIOM C IIIOCKOCTBIO MMPOEKITUMN, PaBEH ...

- 30°

— 45°



— 90°
— 60°0

2.24 Jlng nocTpoeHus: Hayaia npsiMod 0OLIEro MoJIOKEHUsI HEOOXOIUMO ...

— ONPEAECHUTh TOYKY IIEPECEUYEHUs] MNPOCHUPYIOMIEH NOpsMOW, MapayIeIbHO
3a1aHHOM, C KAPTUHHOW;

— ONPEIENIUTh TOUKY MEPECECUECHUs MPSIMON C IPEIMETHOM;

— ONPENENINUTh TOUKY EPECEUEHUSI TPSMON ¢ KAPTUHHOMN IIOCKOCTHIO;

— OINPENENUTh TOYKY INEPECEYEHUs NPOCHUPYIOMIEH MPSAMOM, MapajIeIbHON
IJIaBHOMY ITPOELUPYIOLIEMY JIy4dy, C KAPTUHHOM;

2.25 BbICOTYy TOpU30HTa MpPU H300pPAKEHUU OTAEIBHOTO 3JaHUs WU COOPYKEHUS
OOBIYHO TPUHUMAIOT Ha YPOBHE ...

- 0,5;

- 1,5...1,7 m;

— 100 m;

— BBICOTHI CAMOTO 3aHUS;

2.26 TlepcriekTuBa mpeacTaBiIsieT coO0W crocod M300paXKeHUs TeNl U MIOCKUX (puryp,
OCHOBAaHHBIA HA MTPUMEHEHUU _ TPOCIUPOBAHMUS.

— OPTOrOHAJIHOTO;

— TMapayieNbHOTO;

— KOCOYTOJIbHOTO;

— IIEHTPaJILHOTO;

2.27 KapTWHHYIO TIJIOCKOCTh OPHEHTHPYIOT TaK, YTOOBI, BO-TIEPBBIX, TJaBHAs TOYKa
OKasaJiach B TpeneiiaX CpeIHeld TPETH yriia 3peHUs M, BO-BTOPBIX, TOPU30OHTAIBHBIN
cliel KapTUHHOM TUTIOCKOCTH C TJIABHBIM (DacaioM 37aHusT COCTABIISUT YTOI ...

— ot 10° mo 25°;

— ot 25° no 30°;

— ot 60° o 85°;

— ot 30° 1o 60°;

2.28 Metoa oOpaTHBIX JIydei yCIEITHO MPUMEHSIOT MPU MOCTPOEHUH ...
— MHHMMOM IaJIaroNie TeHHU;
— COOCTBEHHOM TCHH;
— TEHEM, MaJaroluX OT OJHOTO MpeAMETa Ha IPYTroii;
— KOHTYpa NaJaroliey TeHU Ha IIOCKOCTH ITPOEKIUH;

2.30/Ins HaXOKIEHHSI TEPCHEKTUBBI TOUYKH CXOJa MapaUIeIbHBIX MPSIMBIX OOIIETO
MOJIO’KEHUSI HEOOXOIUMO ...

— Ha TEPCIEKTUBHOM YEPTEKE MPOJODKUTh BTOPUYHBIE TPOCKIIMH MPSIMBIX [0
NIEPECCUCHUS C OCHOBAaHUEM KapTHHBI,



— Ha YCTAaHOBOYHOM YEPTEKE U3 TOYKHU 3PEHUSA INPOBECTH NPOCLMPYIOIIMHU JIyd
[1apajuIeIbHO JAHHBIM IIPSMBIM 10 IIEPECEYCHUS C INIOCKOCThIO KAPTHUHBI;

— Ha IEePCIEKTUBHOM YEPTEKE MPOJOJIDKUTH IIEPCIIEKTUBHBIEC MPOEKIUHU MPSAMBIX 10
[IEpECEUCHHUsI C JINHUEN TOPU30HTA;

— Ha YCTAHOBOYHOM YEPTEKE ONPENCIINTD;

2.31Ecnu BepTUKaIbHBIE pa3MeEpbl MpeaMeTa 0oJibllie ero JJIUHBI, TO TOYKY 3pEHUs S
cleAyeT yAaauTh OT KApTUHBI HA  BBICOT(-Y)(-bI) MpeaMeTa.

-15-2;

— 3—-4;

— OJIHY;

- 5-6;

2.32 OcHOBaHME KapTUHBI B annapaTe JIMHEHHOW MepPCIeKTUBBI IPUHAJICHKUT ...
— MIPEAMETHOM IUNIOCKOCTH U BEPTUKAIbHON KApTUHHOU IUIOCKOCTH;
— HEUTPAIBHOM IUNIOCKOCTH U BEPTUKAIBHON KAPTUHHOM ITIOCKOCTH;
— IUIOCKOCTHM TOPU30HTA U BEPTUKAIBHOW KAPTUHHOM IIJIOCKOCTH;
— TOJIBKO BEPTUKAIBHOW KaPTUHHOM IIJIOCKOCTH;

2.33[1okazanHble Ha YepTexe MEPCIEKTUBBI npsiMbie a u b sBnsroTCS ...

— HapaJuleIbHBIMA HUCXOJSIIMMH;

— mapaJuleIbHBIMUA BOCXOSIIUMU,

— TOPU3OHTAJILHBIMU;

— MNEPECEKAIUMMHUCS HUCXOISIINMU;
2.34TpebyeTcs BBHIMOTHUTH H300paKEHUE TIEPCIICKTUBEI IPSIMOTO MapasuIesienuIiesia co
CIeayIoIMMUMHU napamerpamu: aiauHa = 50 mMm, mmpuna = 30 mm, Beicota = 100 mm. B
JTAHHOM CJTydae TOUKY 3peHus S 11eJIecoo00pa3Ho BHIOpaTh Ha OT KapTHUHBI.

— paccrosHuu 1,5-2 BBICOT napasuieenumena;

— paccTosgHuU 3-4 BBICOT NapaJlJICICIUNENa;

— pAacCTOSIHUU OJHOW BBICOTHI NAapajlieNIeUNea;

— Ha IPOU3BOJIHLHOM PACCTOSHUU,



2.35 Ha dgepTesxe nepCreKTUBbI TTOKa3aHbl TPOSKIMY NIPSIMBIX &, b, C 1 d,
PHUHAUICKAIINX IPEAMETHON IUIOCKOCTH. [lepcrnekTrBa npsAMoit, mepreHIuKyISpHOMI
OCHOBAaHHUIO KapTHHBI, 0003HaUYeHA OYKBOM ...

|
P oga

2.36 UepTex MEepCIeKTUBHI TJIaHA COOPY>KEHHS BBITIOIHEH C UCIOJIb30BAHUEM

Fi p h

— OJIHOM TOYKH CXOJ1a;
— JIBYX TOYEK CX0JIa;
— OIYIICHHOTO IJIaHa;
— OOKOBOM CTEHKH;
2.37 Pajpuyc TUCTaHIIMOHHON OKPYXHOCTH PABEH PACCTOSIHUIO OT TOYKH ...
— 3pEHHs JI0 TJIABHOW TOYKH KapTHHBI;
— CTOSIHUSA JI0 TJIAaBHOUW TOYKH KapTHHBI;
— 3PEHHMS 10 TOUYKH CTOSHUS;
— 3PEHHS 10 OCHOBAHMSI KAPTHHBI;
2.38 Cnioco6 oOpaTHBIX JIy4eil NPUMEHSIIOT IIPU MOCTPOCHUU TEHEH ...
— MaJalIINUX OT OAHOU MMOBEPXHOCTH Ha JAPYTYIO;
— MMaJaIuX Ha GPOHTATBHYIO TUIOCKOCTD MPOCKITUI;
— MaJaIUX Ha TOPU3OHTAIBHYIO IJIOCKOCTh MPOEKITHIA;
— COOCTBEHHBIX 10 (POHTATHLHON MPOESKIINU;
2.39 IlepcnieKTUBOM TOYKH CX0J1a BOCXOIAIICH MPSAMOM SIBISETCS TOUKA,
pacmoJioKeHHas ...
— BBIIIIE JJMHUY TOPU30HTA;



— HUWXKE JIMHUU TOPU30HTA;

— B IJIaBHOM TOYKE KAPTUHBIL;

— B JIMCTAHIIMOHHOM TOYKE;
2.40 KapTuHHYIO IITIOCKOCTH OPUEHTUPYIOT TAK, YTOOBI, BO-TIEPBBIX, TJIaBHAS TOYKA
OKa3aJlach , U, BO-BTOPBIX, TOPU30HTAJBHBIN CJIe] KAPTUHHOMN MJIOCKOCTHU C
rJIaBHBIM (pacazoM 31aHus COCTaBIIsLT yroit oT 2500 mo 3007,

— B IIpeAenax CpeHer TPETU yIiia 3pEHUs;

— CTpOro Ha OUCCEKTpUCE yIiia 3peHus;

— B IIPEAeNax CpeHen MATOW YaCTH yIJia 3pEHUS;

— B IIPEZIeNIax CPEAHEN CEIbMOM YaCTH YIJjia 3pEHUS;

2.41 Toukoii cxoja IpsAMOM @ Ha KApTUHHOM IIOCKOCTH SIBJISIETCS TOUKA ...
4

- Ay
— A
- Cy;
2.42YepTex MEPCIEeKTUBBI TUTAHA COOPYKEHHS BHITIOJIHEH C UCTIOH30BAHHUEM ...

— JIBYX TOYEK CX0J1a;

— OJIHOM TOYKH CXOJa;

— paguanbHBIX TPSIMBIX;

— KOOPAMHATHOM CETKHU;
2.43TouKkol cX0/1a TOPU3OHTAITLHOM MPSAMOM, PACIIONIOKEHHON 10T yritoM 45(] K
KapTUHHOM TUIOCKOCTH, SIBJISIETCS TOYKA, PACIIOIOKEHHAS HA JIMHUK TOPU30HTA Ha
PACCTOSTHUM OT TJIABHOM TOYKHU KapTHUHBI, PABHOM PACCTOSIHUIO OT TOYKH ...

— 3PEHHUs JI0 TJIABHOW TOUKH KapPTHHBI;

— CTOSIHUSA JI0 TJIaBHOM TOYKH KapTHHBI;

— 3PEHHS 10 TOYKH CTOSHUS;

— 3PEHHS 10 OCHOBAHMSI KAPTUHBI;



2.44 Ecnu xapTUHHAS TUIOCKOCTh PAcoJIOKeHa OPTOTOHAIBHO TPEIMETHON TIIOCKOCTH,
TO TaKOW BHJI MEPCTICKTUBHOTO M300paK€HUsI HA3bIBACTCSl TEPCIIEKTUBOM HA
IJIOCKOCTH.

— BEPTUKAJIBHOWU;

— HAaKJIOHHOM;

— BCIOMOTaTENIbHOM;

— CEKYILEH;
2.45 Ha yepTerxe MepCcrneKTUBbI HCTUHHOMN BBICOTE Tapasuiesienuea COOTBETCTBYET
OTPE30K ...

|
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2.46 KapTUHHYIO TUIOCKOCTh OPUEHTUPYIOT TaK, YTOOBI, BO-TIEPBBIX, IJIABHAS TOYKA
oKazajiach , U, BO-BTOPBIX, TOPU30HTAJIbHBIN CJIC]] KAPTUHHOM IUIOCKOCTH C

rJIaBHBIM (pacazoM 31aHus COCTaBIIsLT yroit oT 2500 mo 3007,

— B IIpeAenax CpeHEr TPETU yIJia 3pEHUS;

— CTpOro Ha OUCCEKTpUCE yTiia 3pEHUs;

— B IIpelIeIax CPEAHEN IIATON YacTH yIJia 3pECHUS;

— B IIpEleIax CPEeAHEN CEIbMOM YaCTH YIJjla 3pEHUs;
2.47 YepTex mepCeKTUBHI apaJlJICIICTIUIICIa, BRITTOJHCHHBIN C MCTIOJIb30BaHUEM
JIMHUY TOPU30HTA, PACTIOJIOKEHHON HA YPOBHE BEPXHETO OCHOBAHUS, MIOKA3aH HA
PHUCYHKE ...

T
T




2.48 Ha ueptexe ¢ 4nCIOBEIMU OTMETKaMU 3a1anbl Touku A, B, C, D. Huxe miockoctu
HYJIEBOT'O YPOBHS PACMHOJIOKEHA TOYKA ...

A.. ©

OW >0

2.49 Tpoananu3upyiTe JaHHBIA YEPTEXK C YUCTOBBIMA OTMETKAMH.
Bricora Touku B paBHa METpaM.

- 17;
- 11;
- 183;
- 19;
2.50 Tlpoananu3upyiTe yepTeX ¢ YUCIOBBIMU OTMEeTKaMu. [lapaniensHbl MEX Ty COOOM
TUTOCKOCTH ...

— goooogt

— goooogt

— goooogt

— goooogt
2.51 Ha uepTtexe ¢ 4YMCIOBEIMU OTMETKAMU MTOKa3aH (parMeHT PEIIeHus 3aa9u Ha
MMOCTPOEHUE TPAHUI] 3eMJITHBIX paboT. [IpuMepsl MOCTPOSHHBIX TMHUHN TIEpeceueHUs
Pa3IUYHBIX YaCTeH MHKEHEPHOTO COOPYX)eHUs1 0003HaueHb! Iudpamu 1, 2, 3 u 4.



JIuHMs epeceueHust IIOCKOTO M KOHUYECKOT0 OTKOCOB MOKa3aHa ugpowu ...

2.52 Ha ueptexe ¢ 4MCIOBBIMU OTMETKaMU 3ajianbl Touku A, B, C, D. brivxke apyrux k
IJIOCKOCTH HYJIEBOT'O YPOBHS PACIOJIOKEHA TOUKA ...

B
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2.53Ha uepTexe ¢ YMCI0BBIMA OTMETKAMH 33]1aHa TIOCKOCTb, ...

— SBIISAIOLIASCS IVIOCKOCTBIO OOIIETO MOJI0KEHMS,;

— TMEpIEeHIUKYISIpHAs IOCKOCTH HYJIEBOI'O YPOBHS;
— InapaJuiesibHas INIOCKOCTH HYJIEBOI'O YPOBHS;

— COBIIAJIAOIIAA C IJIOCKOCTBIO HYJIEBOI'O YPOBHS;



2.54 TIpoananu3upyiiTe yepTex ¢ YUCIOBBIMU OTMEeTKaMu. B miockoctu [, 3axaHHOM

Macmradbom YKIIOHA, PACIIOJIOKEHA IIpsAMad ...

I |
STA2 3

2.55Ha uepTexe 3agana Tonorpaduyueckasi moBepxXHOCTbh. [JJonomHuTeIbHOE
M300pakeHUE CIIpaBa, IOCTPOSHHOE JIJIsl ONIPEIEICHHS BBICOTHOM OTMETKH ToukU K,

Ha3bIBaACTCA ...

: 4 | 4

— BTOPUYHOMU MPOEKIMEN TONMOrpaPUUeCcKOil MOBEPXHOCTH;
— YCTaHOBOYHBIM YEPTEKOM;

— POACTBEHHBIM JITHOPOM;

— npoduiem Tonorpaduueckoil TOBEPXHOCTH;

3 TeHu B OPTOrOHAJIBHBIX MPOEKIHUAX, AKCOHOMETPHUH, NEPCIEKTUBE

3.1 Metoa oOpaTHBIX JTyyel YCIEITHO TPUMEHSIOT MPH MOCTPOCHUH ...
— MHHMMOM IaJIaroNie TeHHU;
— CcOOCTBEHHOM TCHH;
— TeHeH, MaJaronIx OT OJHOTO MpeaMETa Ha APYToil;
— KOHTYpa NaJarolied TEHU Ha INIOCKOCTH MTPOEKIUH.
3.2 KoHTyp COOCTBEHHOW TEHU MOBEPXHOCTHU MPOU3BOJILHON (HOPMBI
co0oi1 ...

npcacTaBJLICT



— CJIeJI Iy4E€BOM IUIOCKOCTH, IEPECEKAIOIIEH JaHHYIO IOBEPXHOCTD;
— JIMHUIO KaCaHWs JIy4eBOM IIOBEPXHOCTH U JAaHHOM ITOBEPXHOCTH;
— TPOEKIMIO KOHTYpa MaIat0IIeH;
— JIMHUIO, COCMHSIONLYIO CIEbI JIy9eH, IPOXOASAIIUX Yepe3 TOUKH JAaHHOU
IIOBEPXHOCTH.
3.3 JlelicTBuTENbHASA NaAAIOIIAs TEHb HA PPOHTAIBHYIO INIOCKOCTh ITPOEKIIUH
II0OKa3aHa Ha OPTOrOHAJIBHOM YEPTEXKE ...

>
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3.4 Tlagaromast TeHb OT JBEPHOTO KO3bIpbKa Ha (PPOHTANILHYIO TJIIOCKOCTh (pacana u
JIBEpPHOM HUIIIY MOCTPOEHA BEPHO HA PUCYHKE ...




3.5 Ha oproronanbHOM uepTeke MOCTPOCHA TEHb TOUKU A CIEAYIOLIETO BUAA ...
A

A

— Majaromiasi MHUMas Ha TIOCKOCTH [1y;

— coOCTBeHHas;

— MaJarolas JeUCTBUTENbHAS Ha II0CKOCTH [1y;

— Majaromiasi JeHCTBUTENbHAs Ha MIIOCKOCTH I1;.
3.6 CoOcTBEeHHas! TeHb NMPSMOIl KPYTOBOTrO KOHYCA, PACIIOIOKEHHOTO BEPLIMHON BBEPX
C HaKJIOHOM oOpa3yroiei 45°, ...

— 3aHUMaeT 0oJiee YETBEPTH TOBEPXHOCTH;

— 3aHUMAET OJIHY BOCbMYIO TOBEPXHOCTH;

— HMEET OJJHY TEHEBYIO 00Pa3yIoILyo;

— 3aHMMAaET YETBEPTh IOBEPXHOCTH.
3.7 KoHTyp COOCTBEHHOW TEHH MOBEPXHOCTH MPOM3BOIBHON (DOPMBI TPEICTABISAET
co0oi ...

— CJEJ JIy4eBOH IIIOCKOCTH, NMEPECEKAIOIIEH JaHHYIO TOBEPXHOCTD;

— JIMHUIO KaCaHUs JIy4eBOM MOBEPXHOCTH U JAHHOMN IIOBEPXHOCTH;

— IMPOEKLHUIO KOHTYpa NaJaroliei;

— JIMHUIO, COCIMHSIONIYIO CJIEAbl JIydeW, MPOXOIAIIMX Yepe3 TOYKH JaHHOU
MTOBEPXHOCTH.
3.8 dpoHTanpHas TeHb TOUYKH A B 00IIEM ciiydae — 3TO ...

— TOYKa MEPECEUEHHs] CBETOBOTO JIyya, MPOXOASILETo Yepe3 TOUKy A, ¢ ocbio 0X;

— (ppoHTaNBHBIN CIIe]] CBETOBOTO JIy4a, MPOXOISIIETO Yepe3 TOUKY A;

— TOPU3OHTAJIBHBIN CJIE]] CBETOBOTO JIyda, IPOXOIAIIETO Yepe3 TOUKY A;

— (poHTanbHAS TPOEKIUS TOUKH A.
3.9 Ilpoananu3upyite TOPU30HTATIBHYIO TPOEKIIHIO MPSIMOTO KPYrOBOrO KOHYCa,
pacrojoKEeHHOro BepIINHOM BBepX. Ha ueprexe nmoctpoeHs! nagaromniasi 1 coOCTBEHHas
TEHU KOHYCa MPHU CTaHJIaPTHOM OCBEILLEHUH. YTOJ HAKJIOHA 00pa3yrolleil TaKoro
KOHYyCa K OCHOBAHHMIO ...

—-
g

— memnbire 45°, Ho Gonpue 35°%;



— Gonpe 45%

— MEHBIIIE 350;

— pasHa 45°,
3.10 Ha uepTexe mocTpoeHa coOCTBEHHAs U Maaroiiasi TeHb HUIIN MIPH CTaHIapTHOM
ocBenieHnd. Eciu cymuTh 10 KOHTYPY Halaloliei TeHH, HUa uMeeT _ dopmy.

— LWIMHIPUYECKYIO;

— NPU3MATHYECKYIO;

— KOHMYECKYIO;

— cdepruyecKyio.
3.11 JleiicTBuTenbHAs TEHb TOUKH, PABHOYAAJIICHHONW OT TOPU30HTAILHON 1
(bpOoHTANTBHOM TIOCKOCTEN MPOCKIIUMA, HAXOIUTCA ...

— Ha rpaHMIle TOPU3OHTAILHON U (PPOHTATIBHOM MIIOCKOCTEN MPOEKIIHIA;

— HAa FOPU30HTAIBHOM IUNIOCKOCTU ITPOEKIUH;

— Ha (pOHTANBHOMN MIIOCKOCTH MPOEKIUA;

— 00s13aTeNbHO B Ha4YaJie KOOP/IMHAT.
3.12 Tlpoananuzupyiite PpoHTAIBHYIO MPOESKIIUIO TOBEPXHOCTH BpaieHus. Ha
yepTexe MOCTPOeHa COOCTBEHHAs! TEHb MPU CTaHIaPTHOM OCBEILLEHUH MPU TTOMOIIU
crioco0a BcrioMoraTelIbHbIX KacaTelnbHbIX MoBepxHOcTed. Touku 1 u 2 momyyeHsl npu
ITIOMOIIIM BCIIOMOTaTEJIbHOTO KACATEJIBHOIO ...

— UWJIMHIPA,
— KOHyca ¢ yIJIOM HaKJIoHa oOpasyroteii 35°;
— KOHYCa C yIJIOM HakJOHa o0pa3yrolen 45°;
— KOHYCa C YIJIOM HaKJIOHa 06pasyrolieii Goiee 45°



3.13Ha opToronaibHOM YepTeKe MOCTPOEHA TEHb TOUKH A CJEIYIOIIETo BUA:
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— Tajaromas AeHCTBUTEIbHASA Ha TNIOCKOCTH I15;
— coOcCTBeHHas;

— majaromias MHMMas Ha II0CcKocCTh 11,

— majaromias JelcTBUTEIbHAs Ha TNIOCKOCTH 114
3.14 Ipoananu3upyiTe TOpU30HTAIBHYIO IMTPOCSKIIMIO MIPSMOT0 KPYrOoBOI0 KOHYcCA,
PAacIIoI0KEHHOTO BEepITMHON BBepX. Ha uepTerxke mocTpoeHsl majarorias 1 COOCTBEHHAsS
TEHU KOHYCa MPH CTAaHAAPTHOM OCBEIICHUHU. YTOJ HAaKJIOHAa 00pa3yrolei TaKoTo
KOHYCa K OCHOBAHHUIO ...

X

— Gompme 45°;
— menbire 45°, Ho Gonbue 35°%;
— meHsbme 35°;
— pasHa 45°.
3.15 Ha opToronansHOM yepTexe MOCTPOeHAa TeHb TOUKHA A CJIEIYIOIIETo BH/A ...
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— majarolas MHUMas Ha IIOCKOCTh 11j;

— coOCTBeHHAs;

— majaroas IeUCTBUTEIbHAS Ha INIOCKOCTH 115;

— Tajgaromiasi JelCcTBUTEIbHAs Ha INIOCKOCTD I1;;
3.16 JlelicTBUTENbHAS TE€Hb TOUYKH, PABHOYAAJICHHON OT TOPU30HTAIILHOMN U
(bpOoHTANBHOM TIOCKOCTEN MTPOCKIIUMA, HAXOIUTCS . ..

— Ha rOPU30HTAJIILHOM IIJIOCKOCTH IPOEKIUN;



— Ha TpaHUIle TOPU3OHTAIBHON U (PPOHTATBLHON MIIOCKOCTEH MPOEKIIHiA;

— Ha (PpOHTANBHOMN MIOCKOCTH MPOEKIINMA;

— 00s13aTeNbHO B HaYaIe KOOpAUHAT.
3.17 Ilpu ctaHmApTHOM OCBEIICHUH COOCTBEHHASI TCHBh HA MPSMOM KPYTOBOM KOHYCE,
ONMPAOIIEMCS] CBOMM OCHOBAHHEM Ha TOPU30HTAJIBHYIO INIOCKOCTh, OTCYTCTBYET, €CIIH
YTOJ1 HAKJIOHA 00pa3yrolle K OCHOBAHHUIO ...

— MEHBIIIE 350;

— paBeH 450;

— OoJIbLIE 450;

0.
— Ooubliie 35
3.18 MunMas nagaromias TeHb Ha GPOHTAIBHYIO TUIOCKOCTh IMTPOCKITUH TTOKa3aHa Ha

OPTOI'OHAJIBHOM YCPTCIKE ...
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3.19 JleticTBuTENbHAS Maa0IIast TEHb HA (DPOHTANBHYIO TIOCKOCThH MTPOCKITUI
MOoKa3aHa Ha OPTOTOHAJILHOM YEpPTEeKeE ...
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4 OCHOBBI TEXHHYECKOI0 YepPUYCHUsI

4.1. Yeptex — 310...

- JOKYMEHT, NpeJHa3HAYeHHBIA J/JI1 pPA30BOT0 HCIOJIb30BaHUS B TIPOU3BOJICTBE,
coJiepKaluii u300pakeHre U3ENUs U Ipyrue JaHHbIE ISl €r0 U3rOTOBJICHUS;

- rpadUyecKuil TOKYMEHT, COAEp Kalluil M300paKeHUs MpeIMeTa U Jpyrue JaHHBIE,
HEO0OXOIUMBbIE JJIS €70 U3TOTOBJICHUS! U KOHTPOJIS;

- HarJsIAHOE M300pakeHHE, BHITOJTHEHHOE 110 TIPAaBHJIaM aKCOHOMETPUICCKUX TPOSKITHMA
OT PYyKH, Ha TJa3.

4.2. ®opmat A4 COOTBETCTBYET pazmepam (MM)...

- 296x420;

- 420%596;

- 210%x297;

- 594x48].

4.3. Kakoe pacrnonoxenue ¢popmara A4 gomyckaercs ['OCTom?

-BEPTUKAIBHOE;

- TOPU3OHTAIILHOE;

- BEpTUKAJIBHOE U TOPU30HTAIBHOE.

4.4 K macmirabaM yBeJTHUEHUSI OTHOCSITCSL. . .

- 2:1;

- 1:100;

-1:2;

- 20:1.

4.5 VYcinoBHoe M300pa)k€HUE, BBIIOJHEHHOE C MOMOILIBIO YEPTEKHOIO MHCTPYMEHTA,
Ha3bIBACTCH. ..

- YEPTEIKOM;

- DCKHU30M;

- TEXHUYECKUM PUCYHKOM,;

- crieruduKaIms.

4.6 YCTaHOBUTH COOTBETCTBHE MEXIy OOO3HaueHHWeM ¢opmaTa U pa3MepaMHu €ro
CTOPOH (MM). ..

1) A2 A) 841 x 1189

2) A3 B) 594 x 841

3) AO B) 420 x 594

4) Ad T) 297 x 420
J0)

4.7 OcHOBHas HAJIMUCH JOJIKHA OBITH PACIIONOKEHA
- B JIEBOM BEpXHEM yTiy (opmara;

- B [IpaBOM HWXKHEM YIiy opmara;

- B 3aBUCHUMOCTH OT MOJIOKEeHUs (popmara;

- B JIECBOM HWXHEM yriy (popmara.

4.8 K maciirabaM yMEHbIIEHUS! OTHOCSTCA. . .

-1:2;

-2,5:1;

- 1:4;



- 40:1.

4.9 VYcnoBHoe HM300paK€HHE, BBIMOJHEHHOE OT PYKH C COOJIFOJICHHWEM IPOMOPIINMA,
Ha3bIBACTCH. . .

- YePTEKOM;

- ICKU30M;

- TEXHHYECKUM PUCYHKOM.

4.10 Cxonbko popmaroB A3 conepkutcs B popmate Al?

- 16.

4.12 Ha xakoM pacCTOSITHUM OT KpaeB JINCTA TIPOBOST PAMKY depTexa?
- CJIEBA, CBEPXY, CMIPaBa U CHU3Y — 10 5 MM;

- clieBa, CBEpXyY U cHHU3y — 1o 10 mm, cipaBa — 25 MwM;

- ciieBa — 20 MM, CBEpXY, CIIpaBa U CHU3Y — 110 5 MM.
4.13JIunelinbie pa3Mepsl Ha YepTexkaxX MPOCTABIISIIOTCA B ...
- MIJUTUMETPAX;

-MeTpax;

- CAHTUMETPAX;

- €IMHUIAX PA3TUYHON Pa3MEPHOCTH.

4.14 Pamka OCHOBHOM HAJIMKUCHU HA YEPTEIKE BBHIMOJIHSICTCS. . .
- OCHOBHOH CILJIOIIHOM TOJICTOM JIMHHUEH;

- IITPUXOBOM JIMHUEH;

- CIUIOIITHOM TOHKOM JTUHUEH;

- MO0 JTMHUEH.

4.15 Yucna, HAHOCUMBIE HaJl pa3MEPHOM JIMHHUEH, Ha3bIBAIOTCA. . .
- rabapUTHBIMU;

- MacIITaOHBIMU;

- pa3MEepHBIMU;

- OCHOBHBIMH.

4.16 TosmmHa CIUIOIIHOW OCHOBHOM JIMHUU COCTABIISIET. ..

- 0,6 Mm;

-0,6...1,5 mm;

- 1,5 Mm;

-0,5...1,4 mm.

4.17 TonmuHbI BCEX JUHUM YepTekKa 3aat0TCSI OTHOCUTEIBHO. . .
- IITPUXOBOM JIMHUY;

- OCHOBHOM CIUIOIIHOM TOJCTOW JIMHUM;

- CILUIOIIIHOM TOHKOM JIMHUM;

- BOJIHUCTOMW JINHUM.

4.18 TonmuHa MTPUXITYHKTUPHOM JIMHUM PaBHA. ..

- S,

- 8/2;

-s/2...8/3;

- 8/3.



4.18 JIuanM BUAMMOTO KOHTYPA JI€TaIH BBIMOTHSIIOTCS. ..
- CILJIOILIHOM TOJICTOM JIMHHUEH;

- CIJIOIIIHOM BOJIHUCTOM JIUHMEH;

- CIJIOIIIHOM TOHKOM JIMHUEH;

- IITPUXOBOM JIMHUEH.

4.19 Jlns nzo0pakeHus OTIASILHOTO OIPaHMYEHHOTO MECTa IMMOBEPXHOCTH IIpeMeTa
CITY’KUT BH/I.

—  MECTHBIH;

—  TJIaBHBIN;

—  JIONOJIHUTEJIbHBIM;

—  (pOoHTaIBLHBIN.

4.20 MuHMMaIbHOE PACCTOSHUE MEXKTy pPa3MEPHOM JTUHUEH U MapalljieIbHON eit
JIMHUEN KOHTYpa COCTABISIET  MM.

— 15;

— 5;

— 10;

- 1.
4.21 Macmtabom Ha3bIBa€TCA ...

— OTHOILIEHHE Pa3MEPOB U300PAKEHHUS IETAIH K ACHCTBUTEIBHBIM €€ pa3MepaM;

— BEJIMYMHA U300paXKEHUS IETAIA HA YEPTEKE;

— COOTHOILLIEHUE BETUYHMHBI (popmaTa JIMCTa U Pa3MEPOB U300paKEHUS;

— OTHOIIECHUE JIEUCTBUTEIBHBIX Pa3MepPOB JETAIU K pa3MepaM U300paxKeHus;
4.22 K uuciy cTaHIapTHBIX HE OTHOCHUTCS MacTao ...

- 1:3;

- 1:4;

- b:1;

- 25:1.
4.23 JIoKyMeHT, Ha KOTOPOM TOKa3aHbl B BUJIE YCIOBHBIX U300paXKEHHUH UITH
0603HanHI/II71 COCTABHBIC HaCTU U3CINUA U CBA3U Me)KI[y HHMMH, HA3BIBACTCA ...

— CXEMOH;

— TEOPETHUYECKUM YEPTEKOM;
— YINAaKOBOYHBIM YEPTEXKOM;
— 3CKH30M.

4.24 JlokyMeHT, coepKanimii n3o0paxeHrne cOOPOYHON €IMHULIBI U IPyTHE JaHHBIC,
HEO0OXOAMMBIC JUTsl €€ U3TOTOBJICHUS M KOHTPOJIS, HA3bIBAETCS YEPTEIKOM ...

— CcOOpOYHBIM;
— o0miero Buaa;
— TabapuUTHBIM;
— MOHTAXHBIM;

4.25 DcKU30M Ha3bIBAETCA YEPTEXK, BBIIOJIHEHHBIN ...
—  OT pyKH 1 0€3 TOYHOTr0 COOMI0AeHHUsS MacTala;



—  OT PYKH C COOJII0JICHHEM MaciTada;
—  IIPY TTOMOIIY YePTEKHBIX MHCTPYMEHTOB C COOJIIOICHUEM MacITada;
—  TIpH MMOMOIIY YePTESKHBIX HHCTPYMEHTOB 0€3 COOIOICHNS MacIITaoa;

4.14 OO11ee KOJIMYECTBO Pa3MEPOB JICTAIM HA YePTEkKE JOJDKHO OBITH ...
— MHHHMAJIBHBIM, HO IOCTATOYHBIM JIJISI €€ M3TOTOBIICHUS U KOHTPOJIS;
— MAaKCUMAaJIbHBIM JIJIs1 OOJIBIICH MOTHOTHI H300PaKCHHUS,
— MHWHHMAJIBHBIM TSI HICKJTFOYCHUS OTBJICKAIOMIEH HH(OpMAIny;
— JIOCTaTOYHBIM TOJIBKO JJISI KOHTPOJIS,

4.15 CrannapTHble popMaThl YEPTEXKHBIX JIUCTOB ONPEACIAIOTCA Pa3MEPAMH ...
— BHEIIHEW PAMKHY;
— TPaHWUI] [0JI YepTexKa,;
— JIACTa BaTMAaHa,
— BHYTPEHHEU paMKH 4EepTEKa,

4.16 JIokyMeHT, KOTOPBIN U3TrOTOBJISETCS HA CTAANH pa3pabOTKH pabodeit
JTOKYMEHTAITH — 3TO ...

— 4YepTexk 0O0IIEeTo BUJIA;

— TOSICHUTEIIbHAS 3aITUCKA |

— YepTexX JeTalu,

— COOpPOYHBIN YEPTEK;
4.17 JIonmoJIHUTENBHBIN BU — 3TO MPOEKIUA MpeaMETa Ha MJIOCKOCTh
IIPOEKIIUH.

—  JIONOJIHUTEILHYIO;

—  (poHTaTBHYIO;

—  TOPHU3OHTAIBHYIO;

—  BEpPTUKAIbHYIO;

4.18 I1paBuiibHO MPOCTABIICH pa3Mep AYrd OKPY>KHOCTH Ha PUCYHKE ...
37
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S OcHOBBI MALLIMHOCTPOUTEIBHOI0 YePUYCHUSA

5.1 Jan ueprex aeranu. OnpenennTsb, KakKUue JMHUUA UCIIOIb30BaHbI JJ151 BBITIOJHEHUS
M300paXKeHUH, U3 KaKuX U300pakKeHU OH COCTaBJIEH W BHJI IMHUM HAa TTOBEPXHOCTH
reOMEeTPUYECKON (PUTYPBHI.

[Ipu BBITTOTHEHUH YepTEkKa ACTATN UCTIOIB3YIOTCS pa3IudHble TUIIBI TUHUN. [ludpamu
3 u 4 0003HaYEHBI u JIMHHH.

— IITPUXOBAas;
— pa3oOMKHYTas;
— CIUTOIIHAS TOJICTasi OCHOBHAS,
— CIUTOIIHASI TOHKAS.
5.2 Pe3nba ¢ HecTaHIapTHBHIM MTpodrieM n300paxeHa Ha pUCYHKAX ...

Al24)

— | G2z
A4

5.3 Jlan ueprex aetanu. OnpenennTsb, Kakue JMHAU UCIIOIb30BaHbI JJIs1 BBITIOJHEHUS
M300paKEeHHM, U3 KAaKUX U300paKeHUN OH COCTABIICH W BUJ JIMHUM HA IOBEPXHOCTH
reOMETPUYECKON (DUTYPBI.

[Ipu BBINOTHEHUH YepTEkKA AETATN UCTIONIB3YIOTCS pa3audHble TUIBI TUHUN. [{udpamu



1 1 2 0003HAYEHBI u JIAHWM.
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— CIUIOIIHAsA TOJICTasi OCHOBHAS;
— CIUIOIIHAs TOHKas;
— IITPUXITYHKTHUPHAS TOHKAS;
— IITPUXOBAS.
5.4 B 0CHOBHOM HaJMKMCH MIPU BBIIOJHEHUH 3CKHU3a JIE€TaIN YKa3bIBaIOT ...
—  HaWMEHOBAaHHWE M MapKy MaTepuaa;
—  MacmTao;
—  c1oco0 M3rOTOBJICHHS;
—  TEXHHUYECKHUE TPeOOBAHU.
5.5 Jlomyckaercs He BBIITYCKATh YEPTEKH HA JETAH, ...

—  HM3TOTOBJICHHBIC U3 (PaCOHHOTO M COPTOBOI'O MaTepHaIOB 0e3 IMOoCIeayIomeh
00paboTKH;

—  HAMEIONIUE TPOCTYI0 KOHCTPYKITHIO;
—  HM3TOTaBJIMBaeMBbI€ IIITAMIIOBKOM;
—  HM3rOTaBJIMBAEMbIE THOKOM.

5.6 J171s1 BBITTOJTHAEMOTO KOHCTPYKTOPCKOTO TOKYMEHTA BHIOPATh OCHOBHYIO HAJIITUCH.
VYka3aTh UCNOJIb3yeMbI€ YCIIOBHOCTHU U YIIPOILECHHUS NIPU BBINIOJIHEHUU YepTeKa AeTallu.
[TocTpouTh TMHUY NepeceyeHus: MOBEPXHOCTEN, COCTABIIAIOIINX JETab.

3aiauy Ha nepeceyeHne KOHyca U HMIMHAPA MOKHO PELIUTH ...

— CIOCcOOOM BCIIOMOTaTENIbHBIX CEKYIIUX TIOCKOCTEH;

— HCIOJIb3YS yCIOBUE MPUHAIICKHOCTH TOUEK JTMHUM MEPEeCeUeHUs: MOBEPXHOCTU
KOHYCa;

— c1ocoOOM MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;



— HCIIOJIB3Y: YCJIOBUC NIPUHAIJICIKHOCTU TOYCK JIMHUHA IICPCCCUCHUA ITOBCPXHOCTHU
HUJIMHApPA,

5.7 Ha geprexe mokaszaH(-o) ...

- HaJIO)KEHHOE CEYCHHUE;
- BBIHECEHHOE CEYCHME;
- MECTHBIN pa3pes;
- Ipo(pUIBHBIN pa3pes.
5.8 Ha ueprexe nmokazan __ paspes.
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— TPOCTOW;
— YaCTUYHBIN;
— MECTHBIHN;
— JIONOJHUTEJIbHBIM.
5.9 Ha ueprexe OykBoit A 0003HaYeEH ...

—  JIONOJIHUTEJIbHBIN BUJ;
—  BBIHOCHOM DJICMEHT;

—  MECTHBIY BUJ;

—  BHJ CBEpXY.



5.10 BepHoO BBITIOTHEHBI CEYCHUS HA PUCYHKE ...

PRI

[ 2l

—  MECTHBIU pa3pes;

—  HaJOXEHHOE CEUCHUE;
—  (poHTaIBHBIN pa3pes;
—  BBIHECCHHOC CCUCHHUE;

5.12 BykBoit A Ha puCyHKe 0003Ha4YeH BUJT ...
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—  CBEpXY;
—  JIONOJIHUTEIIbHBIM;
—  MECTHBIH.

5.13 Coenunenne 00JITOM MTOKAa3aHO HA PUCYHKE ...
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5.14 ItudTe! ObIBAIOT ...
—  IMWIMHIPUICCKHUEC;
—  TIpU3MATUYECKUE;
— chepuueckue;
— TUpaMHuJalbHbIE.

5.15 M3o0paxeHue pe3pObl HA CTEP)KHE MPUBEACHO HA PUCYHKAX ...
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5.16 Ceuenue, BBIMOIHEHHOE TNIOCKOCTHIO A-A, TTOKa3aHO HA PUCYHKE ...
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5.17 N300paxenue, 0003HaYeHHOE HA yepTexxe OykBamu A-A, Ha3bpIBaeTca
pas3pes3om.

E| _A-A

A

—  (QpoHTaNBHBIM;

—  CJIOXHBIM JIOMaHbIM,;

—  CJIOXHBIM CTYIEHYATbhIM;
—  MECTHBIM.

5.18 Pe3nboBoOe coenuHenne n3obdpaxeno B coorBercTBuu ¢ 'OCT 2.311-68* Ha
PUCYHKE ...




5.19 [llnuneBoe coenMHEHNE — 3TO COEIUHEHHUE ...
—  BaJa ¥ BTYJIKU;
—  BaJa ¥ IIIOHKY;
—  BTYJIKH H IIIIOHKHY;
—  OCH U NPYXKHHBI.
5.20 Ha pucynke nzobpaxeHno COCIMHEHHE.
/

— KJIEEBOE;
— TIIasHOE;
— CBapHOE;
— CHIMBHOE.
5.21 B 0003HauYe€HNN CBApHOTO IIIBA BO BTOPOU MO3UITMHN YKA3bIBACTCA ...

L2 -3 14 J-15 -6 1

—  OykBeHHO-1IIU(poBOE 0003HAYEHUE 11IBA;
—  pa3Mep Karera IIBa;
—  3HAaK CHSTHS BBITYKJIOCTH IIIBA;
—  cnoco0 CBapKwu.
5.22 KomnuecTBo n300pakeHnid Ha pabodyeM depTeke TOKHO OBITS ...

—  MHUHUMAaJbHBIM, HO JIOCTATOYHBIM JIJIsi O0JI€e MOJTHOTO MPEACTaBICHUs 0 hopme U
pasmepax JeTanu;

—  HauOOJBIINM B 00ECTICYNBAIONTUM MAaKCUMAIbHYIO HH(POPMAIIUIO O JETAJIH;
—  HAMMEHBIINM, HO 00€CIICUNBAIOIIIM BO3MOKHOCTH IMPOCTAHOBKH Pa3MEpOB;
—  HauOOJBIIMM M 00ECIICYMBAIONIUM yI00CTBO UTCHUS YEPTEKA;

5.23 UteHue uepTeka 0OIIero BU/Ia BBIMIOJHSIETCS, YTOOHI ...

— BBUICHUTH Ha3HAUCHHE M3AENUs M NOPUHLUUI ero paboThl, XapakTep
B3aMMOJICHCTBUS JeTajled B OSKCIUTyaTallld, CIOCOOBI COEIUHEHUS JeTaleld MExXIy
cO0OH M X FeOMETPUIECKYIO HopMY;

— BBUISICHUTH B3aMMHOE PACIOJIOKEHUE JeTajJel U CocoObl UX COENMHEHMS JPYT C
APYToM,



— BBISICHUTBH (POpMy, HA3HAUYCHHUE U B3aUMOJICHCTBUE JCTAICH U3IEus;

— COTJIaCOBATh Pa3MEPhI COMPSITAEMBIX TIOBEPXHOCTEH.
5.24 Yeprex 00111€T0 BUIa — ATO IOKYMEHT, ...
— ONPEACTAIONNA KOHCTPYKITUIO M3JCNHsI, B3AaMMOJICHCTBUE €r0 COCTABHBIX YacTeH U
MOSICHSTFOIIAN TTPUHITUT paOOThI U3ICITHNS;
— TIOSICHSIFOIIMM YCIIOBHS IKCIUTyaTalluK U3JEITHS;
— COJEpKaIUi KOHTYPHOE U300paKCHUE M3EIHs ¢ Ta0ApUTHBIMH, YCTAHOBOYHBIMH U
MPUCOCAMHUTEILHBIMU pa3MepaMu;
— Ha KOTOPOM COCTAaBHBIC YaCTH M3JCIHSI, UX PACIIONIOKEHNE U CBSI3M TOKA3aHbI B BUJIC
YCIIOBHBIX 0003HAYEHU.

5.25 Crnenudukaiiysi COCTOUT U3 Pa3/IeoB, pacloOIOKEHHBIX B CICAYIONICH
IIOCJICIOBATEILHOCTH: ...

— AOKYMCHTalHs, KOMIIJICKCHI, c6op0quIe CAWHUIBI, ACTAIN, CTAHAAPTHBLIC U3ACIIHA,
IMpOYNC U3ACIINSA, MaTCPHAJIbl, KOMILJICKTBI;

— HNOKYMCHTAaIUA, CTAHAAPTHBIC U3 CIINA, C60p0‘-IHI)IC CANHUILIBI, ACTAJIN,

- C60p0‘-IHBI€ CAWHUIIBI, ACTAIN, CTAHAAPTHBLIC U3ACIINs, IIPOIYNC U3ACINA, MATCPUAJIBI,
KOMIUJICKTBI, JOKYMCHTAIH:I,

— MaTrepuainbl, JOKYMEHTallUsl, KOMIUIEKChI, COOpOYHBICE  €AWHUIIBI, JACTalH,
CTaHIAPTHBIE U3JICIUS, IPOUNEC U3IECTIUA.

5.26 CBapHoe coeuHEeHNE N300PAKEHO HA PUCYHKAX ...
-

5.27 Dcku3 AeTanu sBIsSETCS KOHCTPYKTOPCKUM JOKYMEHTOM Xapakrepa.

—  BPEMEHHOIO;

—  TMOCTOSIHHOTO;

—  IMEepPEeXOJIHOTO;

—  OKOHYaTeJIbHOTO;
5.28 Texnudeckue TpeOOBaHUS, HA COOTBETCTBHE KOTOPHIM JIETaJIb MOJICKHUT MPOBEPKE
pU MPUEMKE, PETYIUPOBKE U Jp., ...

— COIPOBOXKJIAIOT 3aroj0BKOM « TexHuuyeckue TpeOOBaHUS;



— IIOMCIIAIOT B npaBoﬁ YaCTH 4YCPTECKa HAA OCHOBHOM HaJIIMCBIO 1
IMOJYCPKUBAIOT,

— IoMCliaroT B npaBoﬁ YaCTH YCPTCIKA HA OCHOBHOM HaOIIMCBIO,

— HYMEPYIOT IO NOPSIZIKY, €CIIM UX HECKOJIBKO.

5.29 Cnenudukanusi — 3T0 JOKYMEHT, OIIPEACIISIONINH ...
—  coCTaB COOpPOYHOI €IMHHUIIBI, KOMIUJIEKCA U KOMITJIEKTA;
—  COCTaB MOKYITHBIX U3/ECIINN;
—  COCTaB CTaHJAPTHBIX U3ACIHI COOPOUHOU €TUHMIIBI,
—  YCIIOBHUS dKCIUTyaTaIluy U3/IEIHS;
5.30 Jlyst oGerdeHust YTeHUS YepTexka IIIOCKHUE MIOBEPXHOCTH BBIJCISIIOT

JIMarOHAJISIMHU, BBITIOJIHAEMbIMU JMHUSIMU.
— CIUTOIIHBIMU TOHKHUMU;
— IITPUXITYHKTUPHBIMU;
— CIUTOIIHBIMU TOJICTHIMU OCHOBHBIMU;
— IITPUXOBBIMHU.

6 CTpouTeibHOE YepUyeHUE

6.1 JIist mpOMBITITIEHHBIX 3JaHU HAUMEHOBAHHUE TOMEIEHUIN U KaTeTOpuit
MPOM3BOJICTB MOMEIAIOT HA MJIaHAX HJIM B AKCIUTHKAIIMH C HyMepaluei
MIOMENICHUH ...

— apaOCKUMH YHCTIaMU;

— PUMCKHUMU YHUCIIAMU;

— pycCKuUMHU OyKBaMHu;

— JATUHCKUMH OyKBaMHu.
6.2 JIJ1s1 BBITIOJIHAEMOT0 KOHCTPYKTOPCKOTO IOKYMEHTA BHIOPATh OCHOBHYIO HAIHCH.
VYka3zaTh UCIOJIb3yEeMbl€ YCIIOBHOCTH U YNIPOILEHUS MPU BHITIOJHEHUH YepTexka JIeTaH.
[TocTpouTsb NMHUM TTEpECEUEHUS TOBEPXHOCTEH, COCTABISIONINX JETAIb.

O6o3HaueHne MaTepuaia JeTaii U MaciTad yeprexa B ocHoBHOM Haanucu o ['OCT
2.104-68 yxazbiBatoTcs B rpadax, 0003HauYCHHBIX IUPpaMu u
COOTBETCTBEHHO.

|
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6.3 17151 BBITIONIHAEMOT0 KOHCTPYKTOPCKOTO IOKYMEHTa BbIOpaTh OCHOBHYIO HAJIIHCh.
YKazaTh UCIOJIb3yeMbI€ YCIIOBHOCTH M YIIPOIICHUS IPY BBIIOJIHEHUH YepTEeXKa ACTAIH.
[TocTpouTh TMHUM TIEpeceUeHHs] MOBEPXHOCTEH, COCTABIISIONINX JIETab.

I'padst ocnoBHOM Hagnmucu o 'OCT 2.104-68, o603naueHHbIe uppamu 1 u 2,
cozepxar ...

— HAaWMMCHOBAHUE MPEIMPHUATHUS, BBITYCKAIOMETO YEPTEIKH;

— 00o03HaUYeHHE MaTepuana JAeTallu;

— 0003HaUYCHUE HOMEPA YEePTEKA;

— HaMMEHOBaHUE YEePTEKa.
6.4 Ha dacaae OTKpBIBAIOIMMIACS MEPEIIET OKHA 0003HAYAIOT TPEeyroJbHUKOM. Eciamn
OTKPBIBAaHUE MPOU3BOAUTCS HAPYKY, TO TPEYTOJIbHUK OOBOJUTCS  JIMHUEH.

— TOHKOM CIIOIIHOM;

— TOHKOMW IITPUXOBOM;

— OCHOBHOM CIIJIOIIIHOM;

— OCHOBHOW IITPUXOBOM.
6.5 O6o3HaueHne MaciTadba yBenuueHus: B ocHoBHOM Hajmnucu corsacHo 'OCT 2.302-
68 MpaBUIIBHO YKa3aHO HA PUCYHKE ...
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6.6 Ha ctpoutensHbIX uepTexax ¢pparMeHTsl ¢acagoB 0003HAYALOT ...
— (urypHol cCKkOOKOM C yKa3aHHEM HaUMEHOBAHMUS;
— MAapKUPOBOYHBIM KPY’KKOM C ABOMHOMN JTMHUEH;
— JIMHHUEW BBIHOCKOM C yKa3aHMEM HAaUMEHOBAHUSA;

— CEKYILEH IIOCKOCTBIO.

6.7 JI1st BBIIOJIHAEMOI0 KOHCTPYKTOPCKOTO IOKYMEHTa BHIOPATh OCHOBHYIO HAAIHCh.
VYKazarh UCNOJIB3YEMBIE YCIIOBHOCTH M YIIPOLIEHHUS IPU BBINIOJIHEHUH YEPTEkKA JETAIH.
ITocTpouTs MMHUY ITEpECEUEHUs] IOBEPXHOCTEMN, COCTABIIAIOIINX AETalb.

I'OCT 2.104-68 «OcHOBHBIE HAANKMCH) YCTAHABIMBAET CJIEIYIOLIME OCHOBHBIE HAJIIUCH
TUTSL CXEM ...
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6.8 Ha cTpouTenpHBIX YepTexax sl H300paKeHHUS TJIaHOB Y3JI0B B KA4E€CTBE
OCHOBHBIX MPUMEHSIOT MacIITaOHI ...

— 1:10, 1:20;

— 1:500, 1:800;

— 1:200, 1:400, 1:500;

— 1:1, 1:2.

6.9 B pa3zpes3ax 31aHuil COCTaB U TOJIIUHY CJIOEB I0JIa BHIYEPUUBAIOT ...

— OJIHOM CILIOIIHOM TOJICTOM JINHUEH;

— OJIHOM CILIOIIHOMW TOHKOM JIMHUEH;

— IITPUXOBBIMH JIMHUSIMU B KOJIMYECTBE CJIOEB T0JIa;

— TOHKHUMHU JIMHUSIMHU B KOJIMYECTBE CJIOEB TIOJIA.
6.10 Ha pa3pe3b! u acaapl He HAHOCHT ...
— JIMHUHU Pa3pe30B;

— KOOPJIHMHALIMOHHBIE OCHU 3/1aHUS (COOPYKEHHUS);

— OTMETKH, XapaKTEpU3YIOLIUE PACIIOIIOKEHHUE DJIEMEHTOB HECYIIUX U
OTPAXKIAIOIIMX KOHCTPYKIMH IO BBICOTE;

— Ppa3Mepsl U NPUBS3KU 10 BBICOTE MPOEMOB, OTBEPCTUM, HUII ¥ THE3[ B CTEHAX U
IIEPEropoaKax.

A.1 Bonpocsl aJ1s1 onpoca:
PaznenlOpTtoroHanbHbie TPOSKIIUU

1.1 Kakue npsiMble Ha3bIBAIOTCA MPSIMBIMU YPOBHS U MTPOCIUPYIOIIUMHU MPIMBIMHU
JIUHUSAMU?

1.2 YUTo Ha3BIBAIOT ClieIaMU MPSMOM JIMHUH U TIFIOCKOCTH?

1.3 Kak wu300pakaroTCsi Ha DJIIOpe TMepeceKaronuecs, MnapauielbHble WU
CKPEILUBAIOIINUECS TPSIMbIE JTUHUU?



1.4 ChopmynupyiTe mpaBUIo MPOCLUPOBAHUS MIPSIMOTO yria 0e3 NCKaKEHUSI.

1.5 YkaxuTe NOCIeq0BaTENbHOCTh PEUICHUS 3a/ladyd Ha ONpEJIeJICHUE TOUKH
NepecevyeHusl MpsMOM C TUIOCKOCTBIO W OINpEACNICeHHUs] BHUJIUMOCTH €€ Yy4YacTKOB,
pa3lieIEHHBIX TOUYKOW MepeceYeHHUS.

1.6 YkaxuTe  MOCHENOBATEIbHOCTh  IEOMETPUYECKHX  MOCTPOCHHM IS
onpeeeHUs JIMHUM MePEeCceUeHUs TIIOCKOCTEH.

1.7 Chopmynupyiite yclIOBHs MapauIeNbHOCTH U MEPIEHIUKYISIPHOCTH TIPSIMOM
JIMHUH U TUIOCKOCTH.

1.8 Kak Ha smtope onpeneianTb pacCTOSHUE OT TOYKHU J0 TIIOCKOCTH?

1.9B uém cocrouT mNpPUHIUO MpPeoOpa3oBaHUs MPOEKIHI 3MI0pa CIOCOOOM
3aMEHBbI TIJI0OCKOCTEN MPOESKIIHiA?

1.10 C moMormipi0 Kakoro reOMETPUYECKOro 3JIEMEHTa MOXHO MPeoOpa3oBaTh
TJIOCKOCTh OOIIETO MOJIOKEHUS B YaCTHOE?

1.11 VYkaxure  MOCIEAOBATENLHOCTh  Ipa@HUUeCKuX  MOCTPOCHUM  TpH
OTpe/IeNIEHUN UCTHUHHBIX pa3MepoB U (HOPMBI IUIOCKOH (UTYpBl CIIOCOOOM 3aMEHbI
TIOCKOCTEM MPOCKITUH.

1.12 B yém CcOCTOMT MpUHIMI MPeoOpa3oBaHUs MPOEKIUNA SMIOpa CIOCOOOM
BpAIICHUS] BOKPYT IPOCHUPYIOMINX MPSMBIX U MPSMBIX YPOBHSI?

1.13 MoXHO 1M CUMTaTh IIJIOCKONApAJJIENIbHOE MEPEMEIEHUE BpallleHueM
BOKPYT HEBBISBIICHHBIX OCE?

1.14 Koraa npu3ma Ha3bIBaETCS NPSIMO? HAKIOHHOM?

1.15 Kakue MHOTrOrpaHHUKHM Ha3bIBAIOT NMPABUIbLHBIMU?

1.16 HazoBute mpaBMIbHbIE MHOTOTPaHHUKH.

1.17 Kak onpenenuTh Ha MIOPE BUIUMOCTh pEOep MHOTOTpaHHUKA?

1.18 Uro npencrasisieT co00it ceueHne MHOTOTPaHHUKA MII0CKOCTHIO?

1.19 Kak onpeaenuTs TOYKU NEPECEUEHIS] MHOTOTPaHHUKA TII0CKOCTHIO?

1.20 Yro mpencrapinseT coO0H TUHUS MHOTOTPAHHUKA TIOCKOCTHIO?

1.21 KaxoBsI criocoObI 3aJaHUsI KPUBOW JTUHUU?

1.22 Kakue KpuBbl€ HA3bIBAIOT KPUBBIMH JIMHUSAMH 2-TO TTOpsiaKa?

1.23 HazoBuTe HEKOTOPHIC 3aMeYaTENbHbIE TNIOCKUE KPUBBIC JTMHUU.

1.24 Kakue mnpoCTpaHCTBEHHbIE KpHBBIE Ha3biBalOT Tenucamu? HazoBute
HEKOTOpPbIE U3 HUX.

1.25 VYkaxuTe OCHOBHBIC CIIOCOOBI 3aJaHUS ITIOBEPXHOCTEH?

1.26 Uto Takoe onpeaenuTeah MOBEPXHOCTH?

1.27 Kak oOpa3yloTcsi W 3aJalOTCSd Ha DJIIOpPe TMOBEPXHOCTH BpAIICHHUS,
BUHTOBBIE, C MJIOCKOCTHIO Mapaienn3ma’?

1.28 Kakue noBepXHOCTH BpallleHHs] HA3bIBAIOT TOBEPXHOCTSAMU 2-TO TOPSAIKA.

1.29 TIlepeuncnuTe OCHOBHBIE CBOWCTBAa OJHOIIOJOCTHOTO THUIepOoionaa
BpaIleHusl.

1.30 Ilepeumcnure MTOBEPXHOCTH v MJIOCKOCTBIO napasieau3ma.
VYkaxxuTenpuMepsl IPaKTUUECKOr0 MPUMEHEHHUS ITUX TOBEPXHOCTEH.

1.31 KakoBa o00mass cxema ONpEACICHUS TOYEK JIMHUU TEePECCUCHUS
MMOBEPXHOCTH MJIOCKOCTHIO?

1.32 Kakue TOYKHM JIMHUU TEPECEUEHUs] MOBEPXHOCTU BPAIICHUS TIOCKOCTHIO
HAa3bIBAIOT OTIOPHBIMU, SKCTPEMATTLHBIMU?



1.33 Kaxk onpenenuTs HAaUBBICIIYIO U HU3IIYIO TOYKU CEUEHUs?

1.34 KakoBa 1OCIEA0BAaTENbHOCTh IIOCTPOEHUN MpPU ONPEAEICHUH TOYEK
HepeceyeH sl MPSIMOM ¢ MOBEPXHOCTHIO?

1.35 Kak cneayer BbIOMpaTh BCHOMOTATEIbHYIO IUIOCKOCTH ISl TOCTPOEHUS
TOUEK [EpeECEUEHUS MPSMOI C MOBEPXHOCTHIO?

1.36 K wuemy cBoaurcs3azaya Ha IE€PECEUEHUE KpPUBOM IOBEPXHOCTH C
MHOTOTPaHHUKOM?

1.37 Uto nmpexacraBmser co0Oil JHMHHUS ~TEpEeceYeHHs JBYX  KPHUBBIX
MTOBEPXHOCTEMN?

1.38 HazoBuTe OCHOBHBIE CIIOCOOBI TMOCTPOCHHS JIMHUU [E€pPECeUCHUs
ITIOBEPXHOCTEN.

1.39 Uem crneayeT pYKOBOACTBOBATbCA TpU BHIOOpPE BCHOMOTAaTEIbHBIX
ITIOCKOCTEN JIJIS IOCTPOCHUS JIMHUU TIEPECEUECHUS OBEPXHOCTEM?

1.40 TIlpu HaMMYMM KaKUX yCIOBUI MOXHO IMPUMEHUTH NIl IOCTPOCHUS JINHUU
HepeceyeHHs KpUBBIX MOBEPXHOCTEN c(hepruecKue MOCPEIHUKH ?

1.41 Kakue TOYKH JUHUU NIEPECEUEHUS HA3bIBAIOT ITIABHBIMU, OITIOPHBIMU?

1.42 Yro HazbIBaeTCs pa3BEPTKOM MOBEPXHOCTHU?

1.43 Yro Takoe npuOIMKEHHAS U YCIOBHAs pa3BEPTKU?

1.44 VYxaxure cnocoObl NOCTPOEHUS Pa3BEPTKU MHOIOTPAHHMKA, LUIMHJIPA,
KOHYca, cepsl.

1.45 Kakyro MJIOCKOCTh Ha3bIBAIOT KACATEIbHONM K MOBEPXHOCTH B JaHHOU
TOYKE?

1.46 UTO HA3BIBAIOT HOPMAJIBIO K TIOBEPXHOCTH B JAHHOU TOUKE?

1.47 TlpuBenute mpUMepbl NOBEPXHOCTEN IBOSKOW KPUBU3HBI.

1.48 VYkaxnTe OCHOBHOH CIOCOO TIOCTPOEHUS OYEPTAaHWHA TIOBEPXHOCTEH
BpaIleHusl.

Paznen 2 Ilpoekimu nepcreKTUBHBIC, AKCOHOMETPUUECKUE U C YUCTIOBBIMU OTMETKAMHU

2.1 Kakue npoeKIiy Ha3bIBal0T aKCOHOMETPHUUECKUMU?

2.2 Tlo xakuM mpu3HAKaM MTPOUCXOIUT JIEJICHUE aKCOHOMETPUUYECKUX TTPOCKITHIA?

2.3 UTo Ha3bIBAIOT MMOKA3aTEIEM HUCKAXKEHUS?

2.4 Kakue CyIecTBYIOT CTaHIapTHBIE aKCOHOMETPUUECKUE TPOSKIINH?

2.5 Kak cTposiTCsi akCOHOMETPUUYECKHUE OCH B MPSMOYTOJIbHOW JUMETPUU U YEMY
PaBHBI TIOKA3aTeTN UCKAKEHUS 110 OCSIM?

2.6 Uro Takoe BTOpWYHAS aKCOHOMETPUYECKAas TPOCKIMAX MW Ha KaKou
KOOPAMHATHOM TIJIOCKOCTH 11e71ec000pa3Ho €€ CTpOUThH?

2.7 Kak HaliTu TOUKY cX0Ja IpsIMOM TUHUN?

2.8 B kakuxX TOYKax Ha KapTUHE CXOAATCS TMEPCICKTHBBI CIACAYIOMHUX MPSIMBIX:
NEPICHANKYIAPHBIX KapTHUHE, TapajUICIbHBIX KapTHHE, WAYIIUX B ITUTAHE B TOYKY
CTOSIHHSI, TOPU30HTATBHBIX MPSMBIX M MPSMBIX, PACIOIOKEHHBIX mox yrmom 45° k
KapTuHe?

29B uéMm cocTroAT OCOOCHHOCTH IIOCTPOCHHUS TEPCHEKTUBBI  CIIOCOOOM
aApPXUTEKTOPOB C OJTHOM TOUYKHU cXoj1a?

2.10 HapucyiitTe OT pyKd CXeMy TIIOCTPOEHHUS TEpPCHEKTUBbI COOCHBIX
OKPYXKHOCTEH, JIekKAIMX B MapauIeTbHbIX MJIOCKOCTSIX.



2.11 Yemy paBHa BeIMYMHA ONTUMAJBHOIO yria 3peHHs MpU MOCTPOCHUU
NEPCHEKTUBBI U IOYEMY OHA OTPAHUYUBAETCS?
2.12 Kak mocTpouTh NMepCreKTUBY TOUKHU ?
2.13 Yrto Ha3bpIBaeTCs 3aJI0KEHUEM OTpe3Ka MpsiMOoi?
2.14 Yto Takoe UHTEPBAJ MPSIMOM U KaK OMPEEITUTh 3Ty BETUUUHY?
2.15 Yto Ha3bIBAIOT YKIOHOM OTpE3Ka MPSMON JTUHUU?
2.16 Kak BBINOJHSAIOT I'palydpOBaHUE MPSIMO?
2.17 YUro Ha3pIBalOT MacmTaboM YKIOHAa WIM MaJeHUsl IJIOCKOCTH U KaK OH
n300pakaercs Ha yeprexe?
2.18 YkaxkuTe cxemy peuieHHs 3a/laddl Ha MepeceueHue MpsiMOil C IMIOCKOCTHIO
WM TONOrpapuueckoil MOBEPXHOCTHIO.
2.19 [osicauTe cxemy peIlIeHUS 33Jaud Ha TMEPEeceUeHUM JIBYX IUIOCKOCTEH U
MJIOCKOCTH C TOTOTpadUueCcKOil MOBEPXHOCTHIO.
2.20 YTo Ha3bIBAIOT IPAHUIICH OTKOCOB WJIM TPAHUIICH 3eMJISTHBIX paboT?
2.21 Yto Takoe nuHUsA HYJIEeBBIX padoT? Kak e€ moctpouts?
2.22 YxaxuTe crnoco0 MOCTPOEHHUS TOPU30HTAIEH OTKOCOB MPSIMOM JOPOTH C
YKJIIOHOM.
2.23 Ykaxkute npuéM NOCTPOCHHUS TOPU3OHTAJICH MOBEPXHOCTH OJUHAKOBOTO
CKaTa Ha CKPYTJEHHBIX y4acTKaX JOPOTH C YKIOHOM.
Pa3nen 3 Tenu B OpTOrOHaJIBHBIX MIPOEKIUSIX, AKCOHOMETPUH, IEPCIIEKTHUBRE
3.1 Kak mamaer TeHb OT MPSMOMW, MapasieTbHOW IUIOCKOCTH, W OT MPSIMOM,
MEPIEHINKYJIIPHON ITIOCKOCTH MPOEKIUK ?
3.2 Kakoe HampaBieHue Jy4eil cBeTa MPUHATO B OPTOTOHAIBHBIX MPOEKINAX ?
3.3 3noxuTe MOCIENOBATEIBHOCTh TOCTPOCHUSI TEHEH CIMOoCOOOM ITy4eBBIX
CECUYECHUM.
3.4 B uém 3akirodaeTcs OCOOEHHOCTh MOCTPOCHUS TEHEH crocoOoM OOpaTHBIX
Ty4den?
3.5 HazoBuTe OCHOBHBIE 3aKOHOMEPHOCTH 00pa30BaHUS KOHTYPOB TEHEH?
3.6 B kakux cayyasx Uil TOCTPOCHHS TEHEH MPUMEHSIOTCS CIOCOObBI
TOPU30HTAIBHBIX U (PPOHTATBHBIX BCIIOMOTATENBHBIX INIOCKOCTEH — MOCPETHUKOB?
3.7 Kak ompenenuth, COOCTBEHHas WM Iajarolias TeHb oOpasyeTrcss Ha Tou
4acTH 00BEKTa, KOTOpas JOJKHA HAXOJUTHCS B TCHU?
3.8 UznoxkuTte 00IIyI0 MOCIEA0BATENIbHOCTh TOCTPOSHUS TEHEH.
3.9 Kak ompenenuTh HampaBlieHHWE Jydell CBeTa B aKCOHOMETPHUH, aHAJIIOTUYHOE
«CTaHAAPTHOMY» HAIIPaBJICHUIO B OPTOTOHAIBHBIX MPOCKIIHSIX ?
3.10 Yem cneayer pyKOBOJCTBOBAThCS NpH CBOOOAHOM BBIOOpE HAINpaBIICHUS
CBETOBBIX JTyueil B aKCOHOMETpUU?
3.11 Yto Takoe BTOpUYHAs AKCOHOMETpPUYECKas MPOEKIMs JIydell cBeTa; Ha
KaKOW KOOPAMHATHOM TJIOCKOCTH 11eJIec000pa3Ho €€ CTpOUTh?
3.12 Kakue cmocoObl TOCTPOEHUST TEHEH TIOJMy4aloT B  aKCOHOMETPUU
HanOoJIbIIIee TPUMEHEHHUE?
3.13 Ha3oBute npaBuia NOCTPOCHUS TEHEW B MEPCHEKTUBE OT MPSIMBIX YACTHOTO
MOJIOKEHUSI.
Paznen 4 OCHOBBI TEXHHYECKOTO YEPUECHUSI.
4.1C noMoIIpI0 KaKuX OCHOBHBIX KOMaH/] ObLIT HAYEPUEH UYepTexkK?



4.2 B kakoM MaciTabe mocTpoeH 4epTex?

4.3 Kak BbIBECTH Ha dKpaH TpeOyeMyto MaHeIb HHCTPYMEHTOB?

4.4 Yo takoe pexxum OPTO? Kak ero BKJIIOUUTH U OTKITIOYUTH?

4.5. Kak BBITTIAIUT Ha 2KpaHe BhIJEICHHBIM 00bekT? Kak MOXKHO BBIIETUTH
OJIVH WJIU TPy 0ObEKTOB?

4.6. Kak BbIIETUTH Ha 4YepTeke OOBEKTHI, YKa3aHHBIC MpenojaBaTelieM U
YAAIUTh UX?

4.7. Kak MOXHO MOCMOTPETh U U3BMEHUTH CBOMCTBA OOBEKTOBR?

4.8. C noMOUIbI0 KaKUX OCHOBHBIX KOMaH 1 ObLIT HAYepUYeH YepTek?

4.9. B kakoM Macirabe MmocTpoeH 4epTex?

4.10 Kak MOXXHO MOCMOTPETh U U3MEHUTh CBOMCTBA 0OBEKTOB?

4.11 Kak u3MEHUTh pa3MEPHBIN CTHIIb Ha YepTexe?

4.12 Kak BeiBecTH yeptex B hopmat pdf?

4.13 Cnoco6s! BBos1a KoMaH B AutoCAD.

4.14 O6bexTHbIe npuBs3ku B AutoCAD.

4.15 Pexxum nossipHoro otcnexuBanus B AutoCAD.

4.16 Pexxum o6bekTHOTO oTciexuBanus B AutoCAD.

4.17 Boi6op o6bekToB B AutoCAD.

4.18 Pabouas cpena. CrnocoObl HACTPOWKH W TEPCOHAIMU3AIMU HACTPOCK B

AutoCAD.

4.19 CnocoOsI 3ananust komaua. [losrop nocneaneit komauasl B AutoCAD.

4.20 Komanzsl noctpoenus B AutoCAD.

4.21 Komangsl peraktupoBanus B AutoCAD.

4.22 CpotictBa 00bekTOB B AutoCAD.

4.23 Tlpumenenwne cios B AutoCAD.

4.24 CsotictBo cioeB B AutoCAD.

4.25 Omnpenenenue 61oka B AutoCAD.

4.26 Kak BBINONHAETCS IITPUXOBKA?

4.27 TlepeuncianTe OCHOBHBIC THIIBI JMHUI M UX HA3HAUCHUE.

4.28 ]laiite onpeneneHue maciraoa.

4.29 Ha3zoBuTe cTaHAAPTHBIE MACIITAObl YMEHbBIIICHHUS.

4.30 HazoBuTe cTaHIapTHBIE MACIITA0bI YBEIUYCHUSI.

4.31 Kak pa3aenutsb OTpe3oK, yroi, Iyry Ha 4acTu?

4.32 Kak HalTH LIEHTP OKPY>KHOCTH WM TyTHU?

4.33 Kak npou3BecTH NOCTPOCHHUE MPABUIIbHBIX BIMCAHHBIX MHOT'OYTOJIbHUKOB?
4.34 Jlaiite onipeqereHue COnpsiKEHUsI.

4.35 TTpuBeauTe mpUMephl MOCTPOCHUI IUPKYIBHBIX U JICKATbHBIX KPUBBIX.
4.36 Yo co0oii mpeacTaBistoT KOPOOOBBIE KPUBBIE JIMHUN?

4.37 Yto co0oiil mpeacTaBisIoT JeKadbHbIE KPUBBIE?

4.38 Tlepeuncnute BUIBI KPUBBIX KOHUYECKOTO CEYCHMUSI.



4.39 Tlepeuncnute BUABI CTAHIAPTOB.
Paznen 5 OcHOBBI MalTUHOCTPOUTENHHOTO YEPUCHHUS .

5.1 Ha3zoBuTe OCHOBHBIE BUbI U3/IETUH.

5.2 HazoBuTe cocTaB KOHCTPYKTOPCKOW TOKyMEHTAIUH.

5.3 Jlaiite omnpesienieHue paboueil TOKyMEHTAIUH.

5.4 Yto Takoe pa3pe3 U CEUEHUE MNPUMEHUTEIBHO K YEpPTEXKY TEXHHUECKOU
neranu’?

5.5 Urto Ha3bIBAaETCSA ICKU30M B MAITMHOCTPOUTEILHOM YePUCHUN?

5.6 Uto Takoe paboumii yepTeK TEXHUIECKON AeTanu?

5.7 IlpuBeauTe TpUMEp MPOCTAHOBKH pPa3MEPOB Ha pabodeM dUepTexKe I
HECJIOKHOU TEXHUYECKOU JETaIH.

5.8 Uto Takoe cOOpOYHBIN MAIMTMHOCTPOUTEIHHBIM YEPTEXK, YSPTEK y3Jia, cXeMma
MAIIIMHBI UM MEXaHu3Ma?

5.9 [IpuBeauTe NpUMEPHI CXEM B MAIIMHOCTPOUTEIHHBIX YEPTEkKAX.

5.10 IlepeuncnuTe BUIbI BAHTOBBIX IIOBEPXHOCTEH.

5.11 Ilepeuncnure BUABI BAHTOBBIX JIMHUM.

5.12 JlaiiTe onpeneneHrue BUHTOBOM JIMHUUA YU BUHTOBOM TTOBEPXHOCTH.

5.13 IlepeuncnuTe TEXHOIOTUYECKUE DIIEMEHTHI PE3hOBI.

5.14 HazoBure npoduin pe3bd U UX OCHOBHBIE MapaMeTphI.

5.15 Yto Takoe pe3nba u e€ BUbI?

5.16 CxemaTuaHO M300pa3nuTe N300paKEHUS Pe3b0.

5.17 IlpuBeanTe NpUMEpPHI YEPTEKEN COEAMHEHUS ACTAIICH.

518 B 4Wem pasHuna Mexay w#300pakeHUSIMA OOJITOBOTO KOMILIEKTa B
YOPOIIEHHOM, CXEMaTU3UPOBAHHOM U YCIIOBHOM BHJIaX?

5.19 Kak moka3bpIBalOT Ha YEPTEKE COCAMHCHHE IeTajei CBAPHBIMH [ITBAMH?

5.20 Ilepeuncnaute pa3bEMHBIC COSAMHEHUS U X AJICMEHTHI.

5.21 HazoBuTe OCHOBHBIE BHJIbI 3yOUaThIX Mepeaay.

5.22 Kak onpeaensroTcs: AuaMeTpbl HaYalIbHBIX OKPY>KHOCTEH YepBsika?

5.23 Kak onpeaensroTcst AuaMeTpbl Ha4aJIbHBIX KOHYCOB?

5.24 HazoBute 31€MEHThI 3y04aToro Koseca.

5.25 Yto Takoe TOMYyCKH U MOCAIKK?

5.26 IlepeuncnuTe MpaBuiia HAHECEHUS Pa3MEPOB Ha JCTAIIH.

5.27 HazoBuTe OCHOBHBIE TPEOOBAHUS K YEPTEIKAM JICTAJICH.

5.28 YTo Takoe 3CKU3 U €ro OCHOBHBIC (popMaThI?

5.29 Yem otnnuaeTcs 4yepTexk 00IIero Bujia OT COOPOYHOTO YepTexa?

5.30 Kakue pa3mepbl IpOCTaBISAIOT HA COOPOYHOM UepTexe?

5.31 Kakum HOMepoM HIpu(]Ta BBHITOIHIIOT HOMEPA MO3ULIUIA?

5.32 Kak pacrnonaratoT TOJKHA JIMHUH-BBIHOCOK C HOMEpamMHu MO3ULIUN
OTHOCHUTEIFHO H300paXKeHus y3a?

5.33 Kakue »snemeHTBl JeTajiell JOMyCKaeTcs HE IOKa3blBaTh Ha COOPOYHOM
yepTexe?

5.34 Kak pacrnonaraloT JIMHHHM IITPUXOBKM HA CMEXKHBIX JIETasuX y3Ja?

Paznen 6 CtpourensHoe yepUeHHE.



6.1 Kakue cranmaptel rpaduueckoro oQopmieHHS YHOTPeOISIoTCS  IJis
CTPOUTEIBHBIX YEPTEKEW, M KaKhe KOMIUIEKTbl YEPTEKEW MOTYT COCTAaBJISTh YacTh
JTOKYMEHTAIMU MPOEKTa CTPOUTEIHLHOTO 00BEKTa?

6.2 UTo MOXHO cKa3aThb O MOJYJIbHOW METPUUECKOW CHUCTEME B M300parkeHHSIX
CTPOUTEIBHBIX KOHCTPYKIIUH, UX AJIEMEHTOB, JeTanei?

6.3 [IpuBeauTe pUMEPHI YCIOBHBIX TpadUuecKuX U300paKeHU CTPOUTEIbHBIX
MaTepHaoB.

6.4 Uto nzobpaxaercs Ha apXUTEKTYPHO-CTPOUTENBHBIX YepTexax?

6.5 Kak wm300paxaroTcs TJIaHBl 3/aHWNA, KaKWe IUIAaHBI HEOOXOTUMBI M Kak
MIPOCTABJISIIOTCS HA HUX pa3Mephi?

6.6 Uto Takoe uepTexu acamoB, pa3pe3oB U y3J0B 3AaHUHN, COOPYKEHUN?

6.7 Pacckaxkute 0 cocTaBe W MapKaxX 4YepTeXel MeTaNIMYeCKUX KOHCTPYKIIHM,
MCIOJIb3YEMBIX ISl IPOEKTUPOBAHNUS, U3TOTOBICHUS U MOHTaXa.

6.8 Kak Biuser MacmTab uepTexka Ha HM300paKeHUS METaUIMYECKUX
KOHCTPYKITUH U UX AJIEMEHTOB?

6.9 UTo MOXHO cKa3aTh 00 HUCIOJIb30BAHUU TaOJMII, CXEM, CChUIOK, IPUMEYaHUN
Ha YepTexax METAUTMYECKUX KOHCTPYKIIHA?

6.10 YTo Takoe paboune 4epTeKu KeIe300€TOHHBIX KOHCTPYKITHIA?

6.11 IlpuBeauTe MpUMeEpbl MOHTAKHBIX CXEM U COOPOUYHBIX YepTexKell 00BEKTOB
U3 Kele300eToHa.

6.12 JlaiiTe mpuMepbl UepTeKEH apMaTypHBIX U3CINN, TeTaCH.

6.13 Pacckaxxute 0 cocTaBe, MAPKUPOBKE U BBHITIOJHEHUH YEPTEKEH AepEBIHHBIX
KOHCTPYKIIUH.

6.14 IIpuBeanTe mpuMepsl BUIOB, CXEM, YCIOBHBIX M300pakKeHMI Ha pabOYnX
yepTexax.

6.15 I'me MoTyT BCcTpedaTbcst n300paKeHUS U3IETNIN U IeTaleit U3 JPEBECUHBI?

6.16 Pacckaxxure o wMacmTabax, BHJAaX, CXEeMaX, YCJIOBHBIX H300paKCHHIX
YEpPTE)KEN KAMEHHBIX KOHCTPYKIIUH.

6.17 IlpuBeauTe npuMepsl YepTeken pacanoB 3MaHMI U3 KUPITUYA, KAMHSI.

6.18 Kak BBIMOTHSIOTCS YEPTEXKH Y3JIOB U JeTalleld KAMEHHBIX KOHCTPYKITUN?

6.19 Pacckaxxute O cocTaBe U MAapKHUPOBKE YEPTEKEH HHXKEHEPHOTO
000py10BaHUS.

6.20 IlpuBeauTe TpUMEpbl YEepTEXKEH, CXEM, Yy3JI0B BOJOCHAOKEHUS U
KaHaN3aluu.

6.21 Kakue ycinoBHble Tpaduueckue 00O3HAUEHHS] MCIOJIb3YIOT Ha uepTexax
TEIUIO- Ta30CHA0KEHUS 1 BEHTHIISIIUU ?

6.22 YTo Takoe - 4epTex CTPOUTEIHLHOTO Fr€HEPAIbHOTO IJ1aHa?

6.23 IlpuBeauTe npuMephl CXEMAaTUYECKUX N300paKEHUI HA TeHIIaHaX.

6.24 Kakue ycinoBHble TpadUuecKHe 3HAKW MJisl TEeHIUIAHOB YIMOTPEOJSIOT Ha
yepTexax?

A.2 Bonipochl AJ1s1 IPAKTHYECKUX 3aHATHI

Pazgen 1 OproroHasibHbie MPOEKIINU

1.1 Metoa npoeKIHii.

1.2 llentpanpHOE U MapaieTbHOE MPOCITUPOBAHUE.



1.3 OcHoBHBIE CBOMCTBA MPSIMOYTOJIBHOTO MTPOSHIUPOBAHUS.

1.4 OproroHanbHble MPOEKIMU HA ABYX U OOJBIIEM YHCIIE TUIOCKOCTEH.

1.5 Dmop Monxa. CymHocTs MeToa.

1.6 OproroHanabHbIe MPOESKIIUU HA OJTHOM TIIOCKOCTH.

1.7 3amaHue TOYKH.

1.8 3anmanue npsmoil.

1.9 Ilpsmblie 001IEr0 U YaCTHOTO MOJO0KEHHUS; CBOMCTBA UX MPOCKIUH.

1.10 Cnenpr mpsMo.

1.11 B3aumMHOE  TOJIO)KEHHE  JIBYX MNpsAMBIX  (IpsAMblE  MapajulelibHBIE,
MEPECEKAIOIIHNECS U CKPEILIMBAOIINECS).

1.12 Konkypupyoiiye TOYKU U ONpeiesieHue BUAUMOCTH Ha YEPTEXKE.

1.13 Teopema o0 mpoOEIUPOBAHUH MPSMOTO YTIIIa.

1.14 Cnioco6s1 mpeoOpa3oBaHUs TPOCKIIUA.

1.15 Cioco6 npsiMOYTOJILHOTO TPEYTOJIbHUKA.

1.16 Cnioco6 mpoenrpoBaHus Ha JOMOJHUTEIbHYIO TIII0OCKOCTb.

1.17 Metpuyeckue 3afauu: ONpeesieHne UCTUHHON BEJIMYMHBI OTpe3Ka MpsSMOil
U YIJIOB HaKJOHA €€ K IJIOCKOCTSAM IMPOEKLUH, ONpPEeAeSIEHUE PACCTOSIHUSL OT TOYKU 10
OpSIMOH, OIpENIETICHUE PACCTOSHUS MEXYy CKPELIUBAIOLIMMUCS MPSIMBIMH.

1.18 ITnockocTk. 3a/1aHre TIIIOCKOCTH.

1.19 Cnenpl MIIOCKOCTEN.

1.20 JIuauu ypoBHS ¥ TUHUU HAUOOJIBIIETO CKaTa MIO0CKOCTH.

1.21 ITimockocTH OOIIETO M YaCTHOTO TOJIOKEHUS U CBOMCTBA UX MPOCKITUN.

1.22 B3anmHasi NpUHAAIEKHOCTD MPSAMBIX, TUIOCKOCTEH, TOUYEK.

1.23 CriocoOsI mpeoOpa3oBaHUS TMPOSKITHIA.

1.24 Cnioco0 BpateHust BOKPYT JTUHUH YPOBHSI.

1.25 MeTtpuyeckue 3a1aqn: OnpeneeHrne HICTUHHON BETMYUHBI TUIOCKOW (PUTYPHI
U YIJIOB HAakjJOHAa €€ K IUIOCKOCTSIM MPOEKIUil CcrocoOOM 3aMeHbl IUIOCKOCTEH Hu
CHocoO0M BpallleHUs! BOKPYT JJUHUH YPOBHSI.

1.26 BzaumHOE TONOKEHME TPSIMOM W  IUIOCKOCTH, JBYX IIJIOCKOCTEH:
napauleIbHOCTb, IEPECeUCHHE, IEPIICHIUKYISIPHOCTb.

1.27 Cnoco6  BCHOMOTaTeNbHBIX  CEKYIIMX  IJIOCKOCTEH TMpU  aHalu3e
OTHOCHUTEJILHOTO TOJIOXKEHUS MPSAMOM U MIIOCKOCTH.

1.28 AnropuT™M MOCTPOEHUS TOUKH MEPEeCceUEHUs MPSIMO C TNIOCKOCTBIO.

1.29 Cnoco6  BCIIOMOTAaTENBHBIX  CEKYIMIUX  IUIOCKOCTEH TpW  aHAIH3e
OTHOCHUTEIFHOTO TOJIOKESHHSI IBYX TIIOCKOCTEH.

1.30 AnropuT™ NOCTPOEHUS TUHUM MEepeceyeHus ABYX MIOCKOCTEH.

1.31 [Ipsmas, neprneHOUKyJIspHas IUIOCKOCTU. OnpenesneHne paccTOSHUS OT
TOYKH JI0 TJIOCKOCTH.

1.32 IToBepxHOCTb. 3aaHNE MOBEPXHOCTH.

1.33 OGpazoBaHue MOBEPXHOCTEH.

1.34 Knaccudukaiusi mTOBEpXHOCTEH.

1.35 Omnpenenutens MOBEPXHOCTH U TOYKA HA IOBEPXHOCTH.

1.36 ITocTpoeHue 0UepKOB MOBEPXHOCTEH.

1.37 JluneituaThie pa3BepThIBAEMbIE TTIOBEPXHOCTH.

1.38 Konnueckue v MUIMHIPUIECKUE TTOBEPXHOCTH.



1.39 I'pannsbie noBepxHocTHU. [InpamuaanbHbie U TPU3MATHYECKHUE TOBEPXHOCTH.

1.40 MHoTrOrpaHHUKH.

1.41 lpoenupytomive IWIMHAPUYECKAE UM TMPU3MATHUYECKUE IMOBEPXHOCTU M
CBOMCTBA UX IIPOEKIIUM.

1.42 TloBepxHOCTH BpallleHUs. [JaBHbIE JMHUM Ha TOBEPXHOCTH BpaIICHUS.
Touka Ha noBepxHocTu. OnpesiesieHue BUIUMOCTH.

1.43 BunaTOBBIC MOBEpXHOCTHU. [IpsIMOI 1 HAKJTOHHBIN TEIIUKOUIBI.

1.44 KacaTenbHble TUHUU U INIOCKOCTH K TOBEPXHOCTH.

1.45 OGo01eHHbIE TTO3UITMOHHBIC 3a/1a4H.

1.46 CeueHme MOBEPXHOCTH IJIOCKOCTHIO YACTHOTO MOJIOKEHUSI.

1.47 YactHble clydal TOCTPOCHHSI CEYEHUU (MPSAMOro KpPyroBOro KOHYCA,
HUWIHHIpA, chepsl).

1.48 TlepeceueHue NpsMON TUHUH C TTIOBEPXHOCTHIO.

1.49 Ilepeceuenne mnoBepxHocTe. Crnoco0  BCIOMOTraTENbHBIX  CEKYIIHUX
IIJIOCKOCTEH.

1.50 [TocTpoeHne NMHMM TEpeceYeHUs] JIBYX KpPHUBOJIMHEMHBIX IOBEPXHOCTEH,
UMEIONINX OONIYI0 IUIOCKOCTh CUMMETPUM M IOBEPXHOCTEH, HE HUMEIOUIMX OO0IIen
IUIOCKOCTH CUMMETPHH.

1.51 Onopueie Touku. OnpeneneHne BUIUMOCTU JIUHUN [IEPECEUCHUsI.

1.52 BuaumocTh 04epKOB MOBEPXHOCTEH.

1.53 OcoGeHHOCTH TIOCTPOEHUSI JIMHUU TIEPECEUYCHUs JBYX MHOTOTPAHHBIX
ITOBEPXHOCTEN.

1.54 TlocTpoeHue pa3BepTOK MOBEPXHOCTEH.

1.55 OcHOBHBIE METO/IbI TOCTPOEHUS PA3BEPTOK.

1.56 Crioco0 TpuaHTyIAnuHM. AJTOPUTM TIOCTPOCHHUS DPA3BEPTKH HA MPUMEPE
KOHYyca.

1.57 IlocTpoeHue TOUKHU U JIMHUU TTOBEPXHOCTH Ha Pa3BEPTKE.

1.58 Cnioco06 HOpMANTLHOTO CEYCHHUSI.

1.59 Cnoco6 packaTku. AJITOPUTM MOCTPOCHHS pa3BEPTKU HA IPUMEPE MPU3MBI.

1.60 Cnioco6 packaTku. AJTOPUTM TIOCTPOCHHS Pa3BEPTKU Ha MpUMEpPE
MUPAMUJIBI.

Paznen 2 Ilpoeknuu mepcreKTUBHBIE, aKCOHOMETPUYECKHE U C YHUCIOBBIMH
OTMETKaMHU

2.1 Tlpoekuuu ¢ YMCIOBBIMU OTMETKaMH. CyIITHOCTh METO/A.

2.2 TlapannenbHble NPOEKIMU HA OJHOM TUIOCKOCTH. AKCOHOMETPHUUYECKHE
npoekiuu. CylHOCTh METOAA.

2.3 B d4em CymHOCTh METOJ1a TPOCKITUH C YUCITIOBBIMH OTMETKAMU?

24 Yrto Ha3piBaeTCs YKIOHOM M HUHTepBajoM npsmor? Yto Takoe
rpaayupoBaHUE IPSIMOK?

2.5 OOBsICHUTE MOCTPOCHHUE TOPU3OHTAJICH TTOBEPXHOCTH OJJMHAKOBOTO CKaTa.

2.6 Kakoe  wu300pakeHME€  Ha3bpIBalOT  mpoduiaeM  Tonorpaduueckoin
MMOBEPXHOCTHU?

2.7 CdhopmynupyiTe CyIIHOCTh METOIa aKCOHOMETPUUYECKOTO MTPOCTIMPOBAHUA.

2.8 CdhopmynupyiiTe OCHOBHYIO TEOPEMY aKCOHOMETPHH.



2.9 OxapakTepusyiiTe cTaHAapTHbIE aKCOHOMETPHUUECKHUE MTPOEKIIHH.

2.10 OnumuTe nMociaea0BaTeIbHOCTh NOCTPOSHUS! OKPYKHOCTH B aKCOHOMETPHHU.

2.11 OnumuTe Ha TpUMEpPE MOCTPOCHHE AKCOHOMETPUUYECKOrOo H300paKeHus
JIETaJIH 110 €€OPTOTOHATBHBIM MPOCKIIUSM.

2.12 Kak mtpuxyroTcs pa3pe3bl B aKCOHOMETPHUH ?

2.13 IlocTtpoeHue rpaHul] 3eMIISTHBIX pabOT, MOCTPOSHUE MPO0JIHHOTO PO
3eMJISTHOTO MOJIOTHA.

2.14 Kakass TMOBEpXHOCTb Ha3bIBa€TCA TpaHUuecKoi, CBs3aHHasg C 3EMHOU
MTOBEPXHOCTHIO?

2.15 Yto moHMMAETCS MO YUCITOBBIMH OTMETKAMU?

2.16 Kakue wmacmtabbl TPUMEHSAIOTCS TMPH  BBIIOJHEHUU TOMOTpaduvIecKuX
yepTexen?

2.17 Kaxoe n300pa>keHuEe OTHOCUTCS K TIEPCTIEKTUBHBIM MIPOEKIIUSIM?

2.18 Kakue MeTo/Ibl MPUMEHSIIOTCS B IEPCIIEKTUBHBIX MPOSKIIHIX?

2.19 T'OCT 2. 317-69. Bunbr akconometpuueckux npoekuuii cornacuo ['OCT 2.
317-69.

2.20 Anroputm MOCTPOCHUS arnmapara NePCreKTUBHI.

Pa3nen 3 Tenu B OpTOrOHAJIbHBIX MPOEKIUAX, AKCOHOMETPUH, IEPCIIEKTUBE.

3.1 Jlns yero Ha yepTeke CTPOSIT TCHU?

3.2 Kax HanpaBneHbl MPOEKIIUY CBETOBBIX JIyuei B OPTOTOHAIBHBIX YepTeKax?

3.3 IlocTtpoenue TeHel B MPAMOYTOJIbHON H30METPHH.

3.4 Kax BpIOMparoT HampaBJIeHHE Ty4eil CBeTa B MPSMOYTOIbHON HU30METPUN?

3.5 Kaxkue ciocoObl mpuMeEHSIOTCS AJI TOCTPOCHUS TEHEH?

3.6 IloctpoeHne TeHEW B OPTOTOHAIBHBIX MPOCKIHMSIX OT MPOCIUPYIOIINX
OTPE3KOB.

3.7 TlocTpoeHue TeHel B OPTOrOHAJIBHBIX MPOEKIUAX OT NPSMBIX YPOBHSI.

3.8 TloctpoeHue TeHel B OPTOTOHAIBHBIX MPOEKIUSAX OT IUIOCKOW (urypsl 6e3
nepeaoma.

3.9 TloctpoeHue TeHel B OPTOTOHAJIBHBIX MPOEKIUSAX OT TUIOCKOW (UTYPHI C
EPETOMOM.

3.10 IlocTpoeHue TeHEN B aKCOHOMETPUHU OT IIOCKON (DUTYPHI.

3.11 IlocTpoeHue TeHEH B OPTOTOHAIBHBIX MPOEKIIUAX OT JIEMEHTOB 3/1aHMUS.

3.12 ITocTpoeHue TeHel B aKCOHOMETPHH OT DJIEMEHTOB 3/IaHUSI.

3.13 IlocTpoeHue TeHel B aKCOHOMETPUHU Ha JIECTHHIIE.

3.14 TlocTpoeHue TeHEWN B MEPCIIEKTUBE OT SJIEMEHTOB 3/IaHUS.

3.15 IlocTpoeHue TeHel B MepCIEKTUBE HA JIECTHHUIIE.

Paznen 4 OCHOBBI TEXHUYECKOTO YePUCHHUS.
4.1 KoHcTpyKTOpCKas JOKyMEHTaIusi; opopMICHHE YePTEKE.
4.2 TOCT 2.301-68. ®opmarsil.
4.3 TOCT 2.302 —68. Macmra0sl.
4.4 TOCT 2.303-68. JIuaumu.
4.5 TOCT 2.304-81. [llIpud e uepTeKHBIC.
4.6 TOCT 2.305-68. N300paskeHust — BUJbI, pa3pe3bl, CEUCHHUS.



4.7 Bwunbl. Bugsl oCHOBHBIE, JOTIOTHUTEIBHBIC, MECTHBIE.

4.8 Pa3pesbl. Pa3pessl npocThie, CI0XKHbIE, MeCTHbIE. OO03HaUeHHE Pa3pEe30B.

4.9 Ceuenus. CeueHus HaJlO)KEHHbIE U BbIHECEHHBIE. O003HAUCHUE CEUCHU.

4.10 YCcIOBHOCTHU U yNPOIICHHUS.

4.11 TOCT 2.306—68. O603HaueHus TpaduuecKre MaTeprasIoB U MpaBUiia ux
HAHECEHUs Ha YepTexkKax.

4.12 TOCT 2.307-68. Hanecenue pazmepoB. Ooiue nonoxenus. [Ipasuna
HAHECEHHS Pa3MEPOB.

4.13 TlocTpoeHne IWHUNA CEUYCHHUS TMOBEPXHOCTH IUIOCKOCTBIO, OIPEACIICHHUE
BUJUMOCTHU JTUHUNA, TOCTPOCHUE BEPTUKAIBHBIX Pa3pe30B.

4.14 TlpaBuna coeIMHEHUs BUJIa C YaCThIO pa3pesa.

4.15 ITocTpoeHue TpeThero Buaa N300paxeHus AETaJIH 10 IBYM JaHHBIM BUaM.

Paznen 5 OcHOBBI MaITUHOCTPOUTEIHHOTO YEPUCHHUS.

5.1 TOCT 2.311-68. U3o06pakenue pe3pobl. O003HaUCHHUE PE3bOBI.

5.2 U3o006paxenus u 0603HauYe€HUS Pe3bOOBBIX COSTUHEHUM.

5.3 OO6mue nousTUss. OCHOBHBIC JIEMEHTHI U MTApaMETPhI PE3bOHI.

5.4 Knaccudukaims pe3nobl.

5.5 Tumnsbl cTaHAAPTHBIX Pe3b0 U UX YCITOBHOE 0003HAYECHUE.

5.6 YcnoBHOe n300pakeHne pe3bObl.

5.7 Tloustue 00 U3IEINU U €TI0 COCTABHBIX YaCTSIX.

5.8 Bunel m3menuii: HecmenuaaIu3upOBAaHHBIC (ACTAN), CICIHATU3UPOBAHHBIC
(cOOpOUHBIEC €UHUIIBI).

5.9 DraemenTsl reoMeTpun aetaneit. M3oOpaxkeHus, HaAMmuCcH, 0003HAYCHHUS.

5.10 'OCT 2.109—-73. OcHoBHBIE TPeOOBAHMS K YEPTEIKAM.

5.11 PaGouune ueprexku paeraned. OOmme TpeOoBaHUS K pabOUYMM UepTEKaM.
[IpaBuia 1 nociie10BATEIBHOCTD BBINOJHEHUS YEPTEXKEN AETAIICH.

5.12 N306paxkenus u 0003HaYCHUSI CTAHIaPTHBIX JCTaJICH.

5.13 U300paxkeHus coeqMHEHUS AeTalIeH.

5.14 COopoYHBIN YEPTEK U3ICITHSI.

5.15 Cogneprkanre cOOPOYHOTO YEPTEKA.

5.16 IlpaBuia BBINOTHEHUS COOPOUYHBIX YEPTEKEN, TPOCTAHOBKA PA3MEPOB.

5.17 Hanecenue HOMEPOB MO3UIINIA COCTABHBIX YaCTEH COOPOUHON €IMHHUIIBI.

5.18 YcaoBHOCTH 1 yHpoIIeHHs HAa COOPOYHBIX YepTekKax.

5.19 CornacoBanue GopM U pa3MepoOB COMPSIKEHHBIX JICTAICH.

5.20 Hanecenue pazMepoB GOpPMBI U pa3MePOB MOIOKEHUS (DOPMBI.

5.21 TOCT 2.106-96. Cnenudukariusi.

5.22 JleTanupoBaHue.

5.23 BeinosHeHne pabo4yux uyepTexei gerajaeii mo COOpOUHOMY YEPTEKY.

5.24 BrImoJIHEHHE ICKH3a JCTAIIH.

5.25 TlpoBepka MpaBUILHOCTH BHITIOJIHEHUS ICKHU3A.

Paznen 6 CtpourensHoe yepueHHe
6.1 Yem ornuyatorcs mpaBwia OGOPMIICHHS CTPOUTETBHBIX YEpPTEXKEH OT
MaITUHOCTPOUTETHHBIX ?



6.2 [atb ompenenenue dacamay u IIaHy 3AaHUA.

6.3 Kak odhopmisitoT cnenudukanuio CTpOUTENHHOTO U3ACIIHS?

6.4 Urto moka3bpIBaOT Ha CTPOUTEIHHOM YEPTEIKE CTPOUTEIHLHOTO H3ICITHS?

6.5 Kaxkue pa3mepsl MPOCTaBISAIOT HA YEPTEKE CTPOUTEIHHOTO H3ACITHS?

6.6 Kakne ocobeHHOCTH HEOOXOAUMO y4ecTh IpH TpadudeckoM ohopMIICHUU
YepTeKel METaNIMISCKUX CTPOUTEIBHBIX U3ICIHIA?

6.7 Kak moka3pIBalOT HAa METATMYECKUX CTPOUTENBHBIX H3ACTHUSX MPOPHIH
MaTepuanoB?

6.8 Kak coequHSIOT 1eTaan METALTHISCKUX U3ETHN MEXTy CO00i?

6.9 Kak uzo6paxaroT cBapHbI€ BBl HAa U3ETUN?

6.10 Yto Ha3pIBaIOT KOOPAUHAIMOHHBIMHU OCSIMH 37aHUS M KaK OHU MapKUPYIOTCS
Ha IJ1aHe U paspese?

6.11 B yem ocoOeHHOCTh OOBOJKHM JIMHMM Ha IUIaHaX, pa3pe3ax W Qacamax
3IaHU?

6.12 Ilo kakuM YacTsAM 3JaHUS CIIEAYET MPOBOJIUTH CEKYIIYIO TUIOCKOCTH MpHU
BBITIOJIHEHUUYEPTEKA 3TaAHUS?

6.13 BrimosHeHne yepTeka xKeae300eTOHHONH KOHCTPYKITHH.

6.14 Tlouemy &KeJIe300€TOHHBIC KOHCTPYKIIHU UMEIOT HauoOoJee
pacnpocTpaHEHHOE MPUMEHEHHUE B CTPOUTENIbHBIX U3ACIUSIX?

6.15 CriocoObl M3roTOBIICHUS KEIE300€TOHHBIX U317

6.16 B xakux macmtabax n300pakaroTCst YePTEKH 5KeTIe300€TOHHBIX U31EITHiT?

6.17 BrimonHeHue yepTeka AepEeBIHHON KOHCTPYKIIHH.

6.18 Kakumu moJI0KUTEIbHBIMI KaueCTBaMH 00J1aiaeT ApeBecruHa?

6.19 Kakue necomarepuanbl IPUMEHSIOT B CTPOUTENHLCTBE?

6.20 Kak coemuHsI0TCS AEpEBIHHBIC SJIEMEHTHI B KOHCTPYKITHSIX ?

6.21 BreImosiHeHHE apXUTEKTYPHO-CTPOUTEIHHBIX YEPTEKEH.

6.22 Yto Ha3bIBAETCS TJIAHOM 3/IaHUS?

6.23 Kakue pa3mepsl 1 OTMETKH HAHOCSIT Ha YepTekKax pa3pe3oB 3/aHui?

6.24 Kakue pa3mepbl 1 OTMETKH HAHOCST Ha uepTekax (acajoB 37aHU?

6.25 Kakue pa3mepbl HAHOCST Ha YepTekKax IMIaHOB 3AaHU?

A.3 Bonipocshl 1711 py0es;KHOTr0 KOHTPOJIS
1 Py6exxnbiit KoHTpoIb Nel
Bapuanrt 1
1. TMoctpouTts nosnoxenue Touku A(25,40,-15) B mpocTpaHCTBE U €€ JIIOP.
2. Tloctpouts cnenpl mnpsimoit AB  mo 3aganneiM  koopauHatam  A(100,10,5),
B(40,60,40).
3. Iloctpouts suHUIO Haumbosbliero ckara B 1iiockoctu ABC 3amgaHHON Tpems
toukamu: A (50; 30; 10); B (0; 15; 50); C (10; 60; 5)
Bapuant 2
1 TToctpouts nonoxenue Touku B(40,-20,-30) B mpoCcTpaHCTBE U €€ JITIOP.
2 IToctpouts cieant npsimoii CJI o 3aganubiM koopauHatam C(30,20,50), 11(90,20,10).
3 Iloctpouts B miockoctu ABC 3aganHoi tpemsa Toukamu: A (50; 30; 10); B (0; 15;
50); C (10; 60; 5) ropusonTtaib, yganeHnyto ot I1; Ha 40mwm.
BapuanT 3



1 TToctpouts monoxkenue Touku B(-30,-40,-50) B mpocTpaHCTBE U €€ JITIOP.

2 IToctpouts cienpl npsmoit KE no 3agannbeiv koopaunatam K(10,20,30), E(60,80,5).

3 Tloctpouts B miockoctu ABC 3amannoit Tpemst Toukamu: A (50; 30; 10); B (0; 15;
50); C (10; 60; 5) dbponTans, ynanennyto ot I1, Ha S0mm.

2 PyGexxHbiii KOHTpOJIh Ne2
Bapuanrt 1

1. TMoctpoutrs »miop Monxka npsmoit AB, rae A(15,20,10), B(45,30,40) B nByx
MI0CKOCTSX. Mcnomp3yst MeTo1 3aMeHBl TUIOCKOCTEe MpOoeKIuid mpeoOpa3oBaTh YepTex
Tak, 4ToObI ipsiMasi AB B HOBOM cHCTEMe TIIOCKOCTEH CcTajia MpOeIUPYOIICH.

2. Haiiti TOUYKHM nepecedeHus NpsMOM U MOBEPXHOCTH. ONpPeeIUuTh BUIUMOCTb.

et
RaNVE

3. Tloctpouts TeHb oT miockoi ¢uryper ABC u 3amrpuxoBate ee. A(20,50,50);
B(50,5,30); C(10,20,10). HampapieHue mNpoOEeKIUA CBETOBOIO Jiydya COCTaBISIET C
KOOPJAMHAIIMOHHOM 0Cchi0 OX yrou 45° . Ceer magaer cieBa Harpaso.

4. Ha Ttomnorpaduueckoil MOBEPXHOCTH, 3aJlaHHOM TOPU3OHTAISAMH 3alpOEKTUPOBAH
TOPU30HTAJILHBIA YUaCTOK JIOPOTH Ha BBICOTE 35M. YKIIOHBI OTKOCOB BhIEMKH 1, =1:2,
HachmH I, =1:1. OnpenenuTh TpaHMIIbl HACBITHBIX ¥ BRIEMOYHBIX OTKOCOB C BEPXHEH
CTOPOHBI JOPOTH, BBIMOJHUATH UX IITPUXOBKY.



Bapuanr 2
1. Toctpouts »miop Momxka npsmoit AB, rae A(40,20,10), B(10,45,35) B nByx
miockocTsaX. Mcnons3ys MeTos BpaleHus: mpeoOpa3oBaTh YEPTEK TaK, YTOOBI IpsiMast
AB craia npoenupyromei.
2. HaliTy TOYKH IepecedeHus NpsIMOM U OBEPXHOCTH. OTNPeNenTh BUIUMOCTb.

A /ﬁ\ 8,

4\<\
><g,

3. Iloctpouts Tenb ot miockod ¢uryper ABC u 3amrpuxoBats ee. A(30,5,50);

B(50,50,20); C(10,20,10). HampaBieHue NPOEKIIUA CBETOBOrO Jyda COCTABJISIET C

KOOPAMHAIMOHHOW 0Chbto OX yToa 45° . Ceer magaer cieBa Harpaso.

4. Ha Ttomnorpaduueckoil MOBEPXHOCTH, 3aIaHHOW TOPU3OHTAISAMH 3alpPOEKTUPOBAH

TOPHU30HTAILHBIA YYaCTOK JIOPOTH HA BhICOTE 62M. YKIOHBI OTKOCOB BbleMKH 1, =1:2,

Haceinu I, =1:1. OnpeneuTh TPaHUIbI HACBHITHBIX U BHIEMOUYHBIX OTKOCOB C BEpXHEH
CTOPOHBI JOPOT'H, BBIIOJHUATH UX IITPUXOBKY.




Bapuanr 3

1. TMoctpouts smwop Monxa npsmoit AB, tne A (10,20,85), B(0,80,35) B nByx
wiockoctax. Halitu HaTypanbHyto BenrmuuHy npsiMoit AB criocoOom BpaitiieHus.
2. Haiftu Touku nepecedeHust npsMor U MoBepXHOCTH. ONpeeuTh BUAUMOCTb.

AT
g

3. Tloctpoutrs TeH» ot miockou ¢uryper ABC wu 3amrpuxoBath ee. A(60,15,8);
B(35,10,25); C(40,30,5). HampaBneHue npoeKIuid CBETOBOTO JIyda COCTAaBJISIET C
KOOPAMHAIHOHHOM ocbio OX yron 45° . CBeT magaer ciesa Hampaso.

4. Ha Ttomorpaduueckoil MOBEPXHOCTH, 3aJIaHHOW TOPHU3OHTAISMH 3alpPOEKTUPOBAH
TOPHU30HTAILHBIA YYaCTOK JOPOTH Ha BbICOTe S0M. YKIOHBI OTKOCOB BhleMKH 1, =1:1,
Haceinu I, =1:2. OnpenenuTh IPaHMIlbl HACBITHBIX ¥ BHIEMOYHBIX OTKOCOB C BEPXHEH
CTOPOHBI JJOPOTH, BBIMOJHUTH X IITPUXOBKY.



520

Bapuanr 4
1. Iloctpouts smrop Monxa npsamoit AB B 2-x miockoctsax A (0,54,40); B(70,20,5).
Haiitu HarypanbHylo BenuuuHy mOpsimMoil AB cmocoOoM  IIIOCKOMapaieabHOTO
IepeHoca.
2. HaliT TOYKH NepecedeHus IpsIMOM U TOBEPXHOCTH. ONIPEAECIUTh BUIUMOCTbD.

B,

3. [TocTpoutk TeHb oT mwiockoi ¢purypst ABC u 3amrTpuxoBats ee.

A(40,15,30); B(80,25,20); C(75,10,5). HampaBneHue mNpOEKIHIl CBETOBOrO Jyua
COCTABIISIET ¢ KOOPAMHALHOHHOI ockio OX yrom 45° . Ceer namaer ciieBa Hanmpaso.

4. Ha Ttomorpaduyueckoil MOBEPXHOCTH, 3aJIaHHOW TOPH3OHTAISAMH 3alpPOEKTUPOBAH
TOPU30HTAJILHBIA YUaCTOK JIOPOTH Ha BhICOTE 22M. YKIOHBI OTKOCOB BBIEMKH 1, =1:2,
Hacelnu 1, =1:3. OnpeaenuTh IpaHUIbl HACBITHBIX W BHIEMOYHBIX OTKOCOB C BEpXHEH
CTOPOHBI JOPOTH, BBITIOJHUTH UX IITPUXOBKY.
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Bbaok B

B.0 BapuanTsl 3axanuii Ha BbinosiHenue PI'3, PIIP:

Tema Ne 1 «OptoronanbHast cucrema 3" TIOCKOCTeH Tpoekiuii. Dmop Toyek. Cieapt
npssMor JMHUM. OmnpeneneHne JIMHBI OTPE3Ka M YIVIOB HAKJIOHA €ro K IUIOCKOCTSIM
MIPOEKIININ»

Ne 1/1 (muct ®DA3) Iloctpouts smwop T. A u T. B Bo 2-8 okTaHTax uU uX
IIPOCTPAHCTBEHHOE IOJI0KECHUE.

Tadauua 1 KoopauHarsl ToO4YeK 10 BAPpMAHTAM, MM

1 2 3 4 5 6 7 8

X v lz x Iy z K y lz x Wy lz kK vz x lylz Kl lz K [z

20 |65(30| 75|75] 5 0/30|75] 90| 5|70| 30| 0|60| 20(25| 0| 0|60 |20 | 10|20 |15

40 |15 |65 | 60|20 |60 | 30|65|15| 65|60 |15| 70 15|15 | 80| 5|80 |20 |10 (60| 55|70 | 5

80130 |35 | 10|10 |40 | 80 |25 (15| 15|15|20| 15|55 |15 | 90 |75 |40 |85 |10 |20 | 80 |20 |45

15|35 |70 | 30|50 |55 | 45|65|75| 25 45|70 | 70|55 |60 0 |60 |60 |50 |70 |65 | 20 |60 |55

70 175180 | 90|50 (35| 95]40| 0| 9560 |35 5130 |60 | 75|80 (70|75 (35| 0] 100 |35 |20

m m |[g O W [>

35/ 00| 60| 5]10] 10| 0|10 65|10 O] 20 0| O 90|10]| 0|10 O] 5] 60]10] 5

9 10 11 12 13 14 15 16

X v lz x ly z Kk y lz x Wy lz kK vz x ylz K1l llz K [z

0[50)10| 85|70 |10 25| 5|25| 95|30 |65| 20| 5|60 | 10| 5|70 |20 |45 |55 5110 |60

60 |70 |70 | 25|20 25| 60|60 | 5| 15|15|10| 50|60 | 5| 80 |20 |25 |60 |70 |10 | 40|65 |10

80 |10 |10 | 90 |10 |60 | 95|20 |50 | 70|80 | 5| 90|15|30| 40 |65 |10 |90 |10 |60 | 70| 5|40

20 110 |70 | 15|70 65| 35|45|55| 35|70 |70 | 60|60 60| 70|70 |70 |20 O |10 | 70|50 |75

90 |50 |60 | 105 |70 |45 | 105 |60 |45 | 115 |80 |55 | 100 | 5|10 013560 |95 |20 |10 0 (70 |45

m m | [0 |['m >

6018 0| 70| 0] O] 70/ 0| O] 8 ]20| 0] 25|10 O 30| 5] 0|75|60|75] 151 0] 0

17 18 19 20 21 22 23 24

x 2k oz ek vyl ko ylzx Rkl k |yl




A| 10|45| 5| 65|20 |70 | 20 (20|70 | 85|10 |45 0170 |60 0|70 |25 |10 |20 {40 | 10 )10 |10
B| 90| 5(10 0|20 |15| 50|50 (10| 70|50 | O] 30|10 80| 45|10 |70 |50 |60 |10 | 90 |80 |20
C| 50(70|70| 50|70 (10| 70|10 |30 | 20)20 |10 | 70 |15|20| 90 |30 (20 |75 |10 |40 | 65|10 |60
D| 15|5 |50 | 15|60 |55 | 80|60 |10 |35 |60 |60 | 60 |50 |70 | 65|60 |70 |75 |60 |75 | 15|70 |65
E| 95|15|65| 90 |60 |49 5 140 |60 0] 0]60 0] 0|50| 90 |10 (15| 5|70 |55 | 100 |70 |40
F|8 |79]0| 60| 5| 5] 25|/ 010| 75| 0] 0] 15|70 5| 151 0|15|35| 0| O] 80J10] O
25 26 27 28 29 30 31 32
X y |z [x y |z |x y |z [x y |z |x y |z [x y [z x ly |z [x y |z
A | 60|65|10| 10|70|20| 10| 5170 0|50| 5| 10|70 (10| 75|70 |20 | O [40 |70 | 25|10 |60
B 010 |25 | 50|10 |60 | 40|70 10| 25| 0|60 | 40|10 |50 | 10|35 |10 |20 |70 | 5] 100 |20 |20
C| 8| 5]|60| 90(25|10| 90| 5(40| 85|10 |15| 80|20 |20 | 60 |20 |60 |65 |10 |30 | 40|65 |10
D| 20|65 |60 | 70 |65 |45 | 100 |50 [25| 50 |50 |50 | 80 |55 |55 | 20|70 |70 |50 |70 |65 | 80 |60 |60
E | 105 |35 |35 5135|55| 25(65|80| 90| 0|55 | 10|50 |70 | 100 |60 |50 |90 |30 | O 5170 |25
F| 5|0/0] 25|/ 0|50| 5| 0]0| 20 0| 0| 20/ 0| 0| 75| 5| 0| 5|5(30] 40|00
33 34 35 36 37 38 39 40
X y |z [x y |z [x y |z [x y |z [x y |z X y [z x ly [z [x y |z
A| 30|65(10| 30|65| 0| 30(55|10| 20|30 | 5| 25|60 (10 | 10 |75 (15|15 |10 |75| 15| 5|10
B| 50|10|50| 60| 5|35| 50|10 65| 60|55 | 5| 75|25|10| 85|20 |15 |50 |50 (10| 70| 5|60
C| 80|35|15| 80 (30|10 | 80|20 (20| 75|10 |55 | 65| 0|70 | 30 |20 |75 |90 |10 |10 | 80 |45 |10
D| 70|75|55| 70|65]|40| 75|65 |55| 35|60 (55| 35|15| 0| 75|70 |70 |75 |50 [65| 35|50 |55
E| 80|15|20| 80 |65|10| 85|40 | 5| 85|10 |65| 70|40 |10 | 45|45 |50 |65 |10 (45| 90|10 | 5
F 25|70 |20 | 60 |45 |55| 65|15(30| 25|10 | 5| 45|10 (40| 90 |15| 5 |65 |45 |10 | 40|50 |40
G| 50 (45|50 | 251030 | 25|55 (65| 55 |55|35| 25|25|25| 30 |55| 5 (10 |45 (10| 25|10 |50
L| 30|15(45| 70|10 |50 | 90 |10 |65 | 15|25 |50 | 20 |40 |55 | 85 |50 [15 |50 |35 |45 | 70 |20 |50

Ne 1/2 (uct @A3) o 3aganHbIM KoopArHaTamM KOHIOB oTpe3ka AB (CD) moctpouts
KOMIUIeKCHbINA YepTex. Haittu cienst M u N, T npsimoit. OnpeaenuTs HaTypalbHYIO
BeanunHy. [TocTpouTh MpocTpaHCTBeHHBIN YepTek co ciaemaamu AB (CD).

A B C D
Bapuant [ X |y |z |[X |y |Z |[X |y |Z |X |y |zZ
1 40/10/10/10,20/20/45|13| 6 |17| 3 |24
2 40| 5120 9120[35/40/20|10|15| 5 |30
3 37130 5| 5|5(25/48|20| 8 |20| 4 | 28
4 4115 ]20(/10|30|30(40|18| 9 |12| 4 | 29
5 39| 81309 |30|5|51|24]|12]21| 6 |32
6 43115]15|13/36|40(40/20| 8 |15| 6 |22
7 39[35/20| 8 |10(35/42|22]10|15| 6 |30
8 4316 | 6 |12/38|38|44|/26| 8 |15| 6 |28
9 40| 5 140/60(30|10 |46 (22|12 |14 | 4 |28
10 42 130| 5 |12(10|{35|48(20|10|17| 4 |28
11 46/110/10|15/35/40|45/14| 8 |18| 4 |30
12 38| 8 [38/13|30| 5 /48[18]10|16| 4 |40
13 363615/ 5|8 |35/56[26| 8 |20| 6 |28
14 45130120(15/10|40(48|16| 9 |15 4 |32
15 441104014 (35| 5 |50(20| 7 |20| 4 |20




16 38135|35/10]10[45|48]22|10(22| 6 |30
17 42112]110(10]40[40(29|23|11 23| 7 |31
18 40136| 7 | 8 1035|511 |25|11|22| 7 |31
19 38|32| 5| 5| 5/26/41|21| 9|16| 7|29
20 40138|38|10(10/1247|21|13|17| 5|27
21 48| 8| 9]14|36/36|46|14| 8|17 4|30
22 38/38|10| 5| 5|35|41]17| 9|17| 4|39
23 4613020 (10]10|45|57 27| 8|21 7|27
24 40135|35|10/10|15(50/16(10|16| 5|30
25 40140] 5| 8]10|35(26|21| 9|22 7|29
26 50/10|10/15]40[40|50|22| 9|22| 7|28
27 50/40[10/10]10[40(42|18|10|16| 440
28 4511040 |15|35| 5|47|17| 9|15| 4|30
29 41| 6] 5|10|30|30(47|22|10|22| 6|30
30 50| 5/10/10|50(40/50(20| 6/19] 4| 9
31 5| 5| 5|/50|50|50|50(20| 7[{20] 4|20
32 10| 5] 5|60/60|60|60| 5/10/80|20]|15
33 15| 5] 5|65|55|50|65|10| 5/40(25|20
34 0/10]/10[55/60|65|70| 5[15|50(30|35
35 5/20130]40|45|50|75|10/20{30|35|60
36 104050 |55(40|55[30| 5|15|15|65|70
37 15| 5]10|50|55/40(85|10/10|20| 70|32
38 20/10[15/40]35|65|90]15|20|60|85|15
39 15/40]50|65|70|80| 5|/12|30/80| 5|10

Tema Ne 2 «OCHOBHBIE MTO3UIIMOHHBIE U METPUUYECKHUE 3a/1aun. Pelenne MeTpuyeckux
3aJ1a4 ¢ MOMOUIbI0 METOJI0B NMPEOOPA30BAHUSI YEPTEKA
Ne 2/1, 2/2 (2 nucra ®A3)

3agaua Nel. HaliTu LEeHTp OKpY>KHOCTH ONHUCAHHON BOKpYT TpeyroibHuka ABC,
HOCTPOUTH MPOEKIMU 3TOM OKPYKHOCTH. 3aJaya peraeTcsi ¢ HOMOIIbIO ABYX CIIOCOOOB
nmpeoOpa3oBaHUs YepTexKa.

3agaua Ne2. OnpenenuTh pacCTOSTHUE MEXIY JBYMs MapalICIbHBIMU MPSIMbIMU
MN u KL cmnocobom 3amensl mockocteit mpoekiui. Koopaunatet KL B34TbH
IIPOU3BOJILHO. UEeTHBIN BapuaHT - 3aMeHATh 1, HeueTHbIM BapuaHT - [1;.

3agaua Ne3. Omnpenenutb pacCTOSSHUE MEXKAY JBYMS CKpPEIIMBAIOIIMMUCS
npsimeiMi AB u CD cnioco6om BpaiieHus. YeTHbIH BapuaHT — MEPBYIO OCh BpalICHUS
BBOAUTH IEPHEHAUKYISPHO 115, HEUeTHBIN BapuaHT NepreHaAuKyIIspHo 11;.

3agaua Ned4. Omnpenenuth pacctosiHue OoT Todku B 1o mockoctu A CDM
CrocoOOM 3aMeHbl TUIOCKOCTEH: 4YeTHbIM BapuaHT 3aMeHsst [l,, HeueTHBI BapuaHT
3amMeHss 11;.

Bamaua Ne5. Omnpenenuts yron mexay miockoctsmu o (CDM) u  (DMN)
croco00M 3aMeHBI MIIOCKOCTEH.

Bapuant A B C D M N
x [ylzix]ylz[x]y[lz[x]ylz[x]ylz]|x]y]|z




18 110] 90| 13| 79| 25|135|48| 83 | 67 | 85| 110 36 | 19 1121] 0|52

181128585 80| 25| 35|50 80| 70 | 85110 35| 20 | 120] 0 | 50

0

15/10|85|/80| 80| 20130/ 50| 80| 70| 80 |108| O | 35| 20 [120]| 0 | 50
0
0

18 1 40| 50| 83|117] 6 | 35|47 38| 67| 20| O 111| 48 [ 121] 78| 86

117/75/40|52] 6 [107] O | 38| 47135 0 | 20| 68 | 48 |111|121| 76| 88
1201 38| 75| 50/108] 5 | O [59| 40 |135| 20| O | 70 |110| 50 | 15|80 85

20 140] 10| 85|110| 80 |135{48| 48| 70| 20| 85| 0 |110] 35]120(/80| O

O NOOID|WIN| -

117140 952|111 79| 0 |47 48| 68| 20| 85|135/111| 36| 74|78 O

©

18 140 9 | 83|111] 79 |135|47| 48| 67| 20| 85| O |111]| 36 |121| 78

0
10 120190/ 10| 50| 25| 80| O | 85| 50| 70 |110| 85|135] 20| 35| 15|20 O
11 1201 92| 10| 50| 20 | 75 80| 46| 70 | 115 85135 20| 32| 10 |50| O

12 115 7 |1 85| 50| 80 | 25 50| 85| 70| 85|110/135] 40| 20| 15| 0|50

13 |116) 8 |88|50| 10| 25 46| 80| 70 | 85 |108|135| 36 | 20| 15| 0|52

14 117190 9 52| 25| 79 83| 48| 68 110 85135 19| 36| 14 |52| 0

15 115/90| 10| 52| 25 | 80 80| 45| 65|105| 80 |130] 18| 35| 12 |50| O

16 | 117) 9190|52| 79| 25 48| 83| 68| 85|110|135] 36| 19| 14| 0|52

OoO|O|0O|O0|Oo|o|o

17 120| 10| 90| 48| 82 | 20 52| 82| 65| 80]110/130] 38| 20| 15| 0 | 52

18 |115/10|92|50| 80| 25| 0 |50 85| 70| 85|110|{135| 35| 20| 15| 0 |50

19 201121921 85| 80| 25|135[50| 85| 70| 85 |110] O | 35| 20 |120| O | 52

20 16 | 12|88| 85| 80| 25|130| 50| 80| 70 | 85|110] O | 30| 15|120| O |52

21 18 190|10|83| 25| 791135/80| 48| 67110 85| 0 | 19| 36|121|51| O

22 18 179/40/83| 6 |107/135/80| 47| 67| 0 | 20| O | 48 |111|121|76| /8

23 117|140 75| 52]107| 6 | 4838|135/ 20| O | O | 68 |111] 48 |115| 78| 86

24 1221 40| 75| 50| 110] 8 | 0 | 50| 40 140/ 20| O | 70 |110| 50 | 20 | 80| 85

25 20 | 10{ 40| 85| 80 |110/135/48| 48| 70| 8] 20| 0 | 35/100|120| O |80

26 117/ 9 140|52] 79 |111| O |48 47| 68| 85| 20135 63| 11| 14| 0|78
27 18] 9/46/83| 9 |111/135/48| 47| 67|85 20| 0 |36 11|121| 0|78
28 1171 9190|152 79| 25| O [48| 83| 68| 85|110/135| 36| 19| 14| 0 |52
29 181 09083 79| 25|135/48| 83| 67| 85[110] O | 36| 19 |121| 0|52
30 18 190 10|83] 25| 79135/43| 48| 67110 85| 0 | 19| 36]121|52| O

Tema Ne 3 «llepeceuenne MHOrOrpaHHUKOB. Pa3BEPTKM MHOTOTPAHHUKOB C
HAaHECEHUEM JIMHUU NIEPECEUCHUSD)

Ne 3/1 (1 nmuct ®A3) Haiitu HaTypanbHYIO BETUYUHY (PUTYPBI CEUEHHSI TOBEPXHOCTHU
nupamuisl SABCDE ¢ mnockocTthio o6mero nonoxenus P. Pemuts AByMs ciocobamu.
[TocTpouTh pa3BepTKy M aKCOHOMETPHUUYECKYIO MPOEKIMI0 MOBEPXHOCTH YCEYEHHOTO
TeJa.

BapUaHT A B C D E S| Px | a
X|IY|Z|X|Y|Z| X |Y|Z| X |Y|Z|X|Y|Z|Z]| X

1 40 {10 0 |80|20| 0| 80 |B5| 0| 10 |[50(0 (20| 0O | O |80 8 |45
2 10 |35/ 060|200 | 20 |70 0 (100|600 |75| 5 |0 |55]|105]|50
3 20 |70/ 0 (65100 | 50 |70 0| 90 |30/ 0| 5| 5|0|65| 95 |55
4 1002010 |40|65|0| 8 (600 5 |70 0|40| O | O |70 105 |60
5 50 {10/ 0 (8 |35|0| 70 |75 0| 60 |15/ 0 |25|70| 0|75 85 |40
6 60 | 5108|300 70 |65| 0| 8 |75|/0|60|45|0 (80| 80 |35
7 50 |10/ 0 (8 |20 0| 75 |65| 0| 8 [40| 0 |75|15| 0|55 90 |30
8 60 |55/ 0 (7510 0| 35 |60 0| 8 |10/ 0|25|10| 0|65 90 |45
9 7 125/0(65/ 00|35 |15/{0| 70 (400 |45|10| 0|70 80 |50
10 85 (200 (30200 | 75 |70 0| 45 |45 0|90|15| 0|75 95 |55
11 50 |50/ 09 |10/ 0| 75 |50 0| 65 |10/ 0| 5 |45|0 80| 80 |60




12 70 | 51080450 3 |50]0]10[10/0|40|50]0|55] 80 |40
13 35 |25/0/90(20[ 0| 75 |75 0] 15 |50({0|70|/10]0|65] 80 |35
14 30 |15/ 025|350 | 75 |45]0] 5 | 5]0|65/25|/0|70] 80 |30
15 15[ 5/0]60[15/0| 20 |25 0| 50 |60[0 |70[55|0 |75 75 |45
16 40 |65|/0 |70 50| 70 |50]0] 0 |[90] 0|15, 0 |0|65] 95 |50
17 90 | 5(0[|50|70]0] 15| 5|09 [15/0]60|70|0|70| 95 |55
18 40 |20 0 50|70 0|15 |60 0] 9 |60[0]|60|5]|0|75] 95 |60
19 50 |50/ 0|70{10] 0| 80 |60 0| 5 |[40] 0|25, 0|0 |80] 8 |40
20 70 |50(0]20/20] 0|5 |60{0| O | O |0O|75] 00|55 80]35
21 30 |10/ 07015/ 0|60 |[50]0] O | O]0O|15|70|0|65] 75 |30
22 45 |10 090|300 |65 |600] 9 |10{0]15|/0]0|70] 95 |45
23 50 |60 0|75]10] 0| 75 |60]0|] 5 |[70] 0|35 0]0|75] 75 |50
24 90 (80,0 |65]10/ 0| 15 | 70| 0|100{7/0| 0 |80)10| 0 |80]105]55
25 30 |10 0|8 |5]0| 20 |65|/0]105|/35|0|55|25|0|55]|110|60
26 50 |10/ 0|9 |25 0| 70 |[65| 0] 5 |[35]|0 |25/ 0|0 |65] 95 |40
27 40 |70 0|90 5|0 |100|5 0] 25 |65/0|50|0]0]|70] 95 |35
28 25 (30,08 ]10/ 0|50 |50| 0|9 [15/0|20] 0 |0 |75] 90 |30
29 40 |15 0 /80|30 0|15 |35|0] 70 |75/0|35|0]0]|65] 80 |45
30 62 (201020100 | 30 |[50| 0| 90 [50| 0 |60| 5 |0 |70] 95 |50

Ne 3/2 (1 muct ®A3) [locTpouTh JIMHUIO MIEPECCUCHUS TOPU3OHTAIBLHO ITPOCIIUPYIOIICH
IIPU3MBI ABCDA'B'C'D' ¢ HenpaBwibHOM mupamuaon SKLM oOiero mosjoskeHus.
[ToctpouTs pa3BepTKU MHOTOTPAaHHUKOB C HAHECEHUEM JIMHUHU I[I€PECEUYCHUS,
AKCOHOMETPHIO MEPECEKAIONINXCS IOBEPXHOCTEN.

Bapu S K L M

aHT y z X y 4 X y z X y z
20 35 75 80 50 80 15 40 90 30 20
25 40 30 75 45 70 52 0 80 10 15
30 30 30 75 45 70 52 0 80 10 15
20 60 75 80 50 70 52 0 85 30 20
40 40 | 100 | 90 40 70 20 30 90 30 15
20 30 80 90 40 70 20 30 80 30 15
40 60 80 90 60 70 20 30 80 30 20
15 40 80 90 50 70 20 30 90 30 10
5 50 70 80 50 70 20 30 90 5 15
5 50 70 80 90 70 20 30 90 30 45
5 50 70 80 90 70 20 30 85 40 40
0 80 70 80 90 70 20 30 20 30 40
0
0

75 70 80 90 70 20 30 20 30 40
75 | 105 | 80 45 | 120 30 30 90 50 15
25 40 40 75 50 80 52 0 90 10 20
20 35 80 80 50 70 20 30 90 30 20
20 35 80 80 50 70 20 30 90 30 20
20 40 80 80 50 70 20 30 90 30 20
0 50 80 80 50 70 20 30 90 30 20
0 90 80 80 50 70 20 30 90 30 20
0 90 80 80 50 70 20 30 90 30 20
0 40 80 80 50 95 10 40 90 30 20
20 35 80 80 50 70 20 30 90 30 20
20 35 80 80 50 70 20 30 90 30 20
20 40 80 80 50 70 20 30 90 30 20

OO0 |0O|0O|0O|0|0|0|0|0O|0O|0|0|0|0|O|0|0|0|0|o|o|o|o|X

NN N R IR R R R PR R R
AR RN R O|lo|lo|w|lo|o|rw NR|o|@ XN 01~ W N




26 0 0 50 80 80 50 70 20 30 90 30 20
27 0 25 40 30 75 45 70 52 0 80 10 15
28 0 0 90 80 80 50 70 20 30 90 30 20
29 0 0 30 80 80 50 70 20 30 90 30 20
30 0 20 35 75 80 50 80 15 40 90 30 20
A B C D
Bapuanr | X y z X y VA X y z X y y4
1 60 20 70 50 5 70 | 30 15 70 40 60 70
2 55 15 65 45 0 65 | 25 0 65 35 55 65
3 60 20 65 45 0 65 | 45 80 65 35 55 65
4 60 20 60 50 5 60 | 30 15 60 40 60 60
5 50 20 75 20 40 75 | 60 50 75 40 60 75
6 50 20 75 45 0 75 | 80 20 75 40 60 75
7 50 20 75 45 0 75 | 80 20 75 90 20 75
8 50 40 70 60 5 70 | 70 15 70 30 50 70
9 55 35 80 50 5 80 5 15 80 25 55 80
10 60 20 60 50 5 60 5 45 60 50 60 60
11 60 45 80 50 20 80 | 17 55 80 20 16 80
12 50 20 75 60 40 75 | 80 15 75 20 15 75
13 50 20 75 55 40 75 | 75 15 75 15 20 75
14 50 20 75 55 40 75 | 80 15 75 20 30 75
15 70 15 65 55 0 65 | 35 0 65 45 55 65
16 60 20 70 50 5 70 | 30 15 40 50 60 70
17 60 20 70 60 20 70 | 20 40 70 30 60 70
18 60 20 70 21 15 70 | 30 40 70 50 60 70
19 50 20 90 60 30 90 5 20 90 30 40 90
20 50 5 100 70 80 100 | 30 20 100 | 60 40 100
21 50 5 100 80 90 100 | 50 40 100 | 60 40 100
22 50 5 60 60 25 60 | 80 15 60 19 20 60
23 60 25 70 55 15 70 | 30 15 70 30 60 70
24 65 20 70 60 20 70 | 20 40 70 30 60 70
25 60 26 70 21 15 70 | 30 40 70 50 60 70
26 54 20 90 60 30 90 5 20 90 30 40 90
27 52 11 65 45 5 65 | 25 0 65 35 50 65
28 50 5 100 70 80 100 | 30 20 100 | 60 40 100
29 50 5 60 5 15 60 | 20 50 60 45 30 60
30 58 18 70 54 8 70 | 30 15 70 40 60 70

Tema No 4 «Ilo3unmonnsie 3amaun Juisi noBepxHocTel. llepeceuenue mnpsmoin c
NOBEPXHOCThIO. IlepeceueHne mNOBEPXHOCTEN IUIOCKOCTSMHM OOIIEr0 M YacTHOIO
II0JI0KEHUs. Pa3BEPTKU MOBEPXHOCTEN»

Ne 4/1 (1 nuct DA3) IloctpouTh ¢GUrypy ceueHHs] KOHYCa IJIOCKOCThIO OOIIEro
NIOJIOYKEHHUSI, Pa3BEPTKY YCEUYEHHOM ITOBEPXHOCTH.

Ne Bapuanta D H K L | Ne Bapuanta |D H K L

1 60 70 50 30 |20 70 66 60 45

2 70 65 43 45 |21 66 70 40 45




Qv w|ow|Qow v |do|lo|o|w|wv | v (v
OIF|F(OIF[F|IO|SF|F|F[FIF|]F|F || |0
® O |w (0|0 N N (W |0 (v (W v |0 |0 | |[© |
< |© [ | [® |1 | |5 |00 | |5 ([T [0 |15 [0 [0
O|w ot |00 |w|NlNolo|w oo v
N |© [© |~ |©|K|K|©|~ |0 |© |0 |©|® |0 |6 |©
Q|0 (| |N (S |Q oS |S|Q|w|w|o|T N |o©
O |© [© |© [~ |O© (O |~ (O |© (O | (WO |~ [P~ |~ [~
N (Moo~ oo |d N M| (v ||~ |
N[N NN N NN N[O 0o 0[O0 (oo
(oW (w0 |wv v |o|Q v Qv |v | o |wv (v |wv
SEICEE S BTN S I RI R N S S TR S
wolololo|ln|olololo|x|w|olo|o|o|o
S IDIFSITILIFISID|[O|F|]F|F|9|0|F|F|F
O N[N NS O N W oo v |o|a|w N o
N |~ (O |~ |~ |©|K |~ [© |0 |~ ([0~ |~ |O |~ |k
0 [N (N0 (O [0 [0 | (O S|y [N [© [0 | st |y
© |© [~ |© |© |© [© |© |~ |© |© |~ |© O |0 |© |©

O |- |N ™| 1|0 |~ |0 o
M |0 ||~ oo |d || [ [ [

Pﬂz"

ol

[

Py



Tema Ne 5 «Ilepeceuenune nosepxuocteil. [loctpoenne pa3BEPTOK MOBEPXHOCTEN
Ne 5/1 (1 nuct ®A3) IlocTpouTh JMHUIO TEPECEUEHUs IMOBEPXHOCTEH IUIMHIpA U
koHyca. [TocTpouTh aKCOHOMETPUUECKYIO TPOEKITUIO U Pa3BEPTKU MOBEPXHOCTEH.

Ne Bapuanrta | D d H K dl | Ne Bapuanta D d H
1 60 24 60 25 36 20 72 22 50
2 70 20 45 23 32 21 62 24 60
3 70 22 46 22 38 22 70 20 65
4 62 24 50 24 35 23 60 24 55
5 70 20 60 23 32 24 70 22 49
6 70 22 49 21 38 25 72 23 a7
7 60 24 52 25 36 26 62 24 51
8 70 20 60 23 32 27 70 20 51
9 72 22 46 22 38 28 60 24 52
10 62 24 55 24 35 29 70 22 46
11 70 20 50 23 32 30 62 24 50
12 70 22 50 21 38 31 72 22 70
13 60 24 50 25 36 32 74 24 72
14 70 20 55 23 32 33 76 26 74
15 72 22 55 22 38 34 78 28 76
g

T~

di

D ,




Ne 5/2 (1 muct ®A3) [locTpouTh MMHUIO TIEPECEUCHHS] TOBEPXHOCTEN JIBYX KOHYCOB,
pa3BEepPTKU IIOBEPXHOCTEH.

Ne Bapuantr | D d D1 H Ne Bapuant D d D1 |H
1 60 20 60 80 16 72 20 50 70
2 65 26 54 75 17 74 20 60 80
3 70 30 54 70 18 76 20 65 90
4 75 36 40 60 19 78 20 68 85
5 80 40 60 80 20 80 20 66 90
6 78 25 56 75 21 82 20 58 85
7 76 25 56 70 22 80 22 46 90
8 74 25 44 65 23 78 24 62 80
9 72 25 56 70 24 76 22 64 85
10 60 20 54 75 25 74 24 66 90
11 62 20 62 80 26 72 22 52 80
12 64 20 52 75 27 70 24 48 75
13 66 22 60 80 28 68 22 54 80
14 68 24 50 70 29 64 24 62 90
15 70 24 52 75 30 66 26 42 80
d
x \ ‘\ o

H/2




Tema Ne 6 «IlocTpoeHue akCOHOMETPUYECKUX H300paKEHHID)

Ne 6/1 (1 mumct ®DA3) IlocTpouTh OKPYXHOCTb B TISATU  CTaHJIAPTHBIX
AKCOHOMETPHUUYECKUX NMpoeKusax. Juamerp okpyxkHOoCcTH paBeH Ne Bapuanrta muioc 40
MM.

Ne 6/2 (1 muct ®A3) [HocTpouTh aKCOHOMETPHUIO 3[JAHUS IO 3aJaHHBIM OPTOTOHAJIBHBIM
POEKITUSIM.

Hampasnenue B3risiga A- ciesa, b- ciipasa.
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Tema Ne 7 «IlocTpoeHune nMepCreKTUBHBIX N300payKEHU
Ne 7/1 (1 muct ®A3) [TocTpouTh OPTOrOHATIBHBIE TPOEKITUH 31aHus 0 JaHHbIM P13 No
6/2 ¢ anmapaToM MepCHeKTUBHI.

Ne 7/2 (1 nucr ®DA3) ITlocTpouTh TMEpPCHEKTUBY 3AaHHS 1O BBIUEPUCHHBIM
OPTOTrOHAJIBHBIM ITPOEKIUSAM.
Hampasnenue Hamnpasnenue
CBCTOBBIX CBCTOBBIX
Ne Ne Hanpasx aydent (ams Ne Ne Hanpas ay4elt (s
BapuaH CHHUC CHHUC
3JaHusA MEPCICKTUBLI BapHaHTa 3AaHUA MEPCICKTUBBI
Ta B3TJIs1 14 ) B3TJsL1a )
a1 a»? a1 a2
1 1 A 19 5 b
2 2 A 20 6 b
3 3 A 21 7 b
4 4 A 0° | 45° 22 8 b 0° | 45°
5 5 A 23 9 b
6 6 A 24 10 b
7 7 A 25 11 b




8 8 A 26 12 b
9 9 A 27 13 b
10 10 A 28 14 A
11 11 A 29 1 b
12 12 A 30 2 A
13 13 A 31 3 b
14 14 A 32 4 A 30°
15 1 b 33 5 b
16 2 b 34 6 A
17 3 b 35 7 b
18 4 b 36 8 A
Tema Ne 8 «lloctpoeHue TeHel B OPTOTOHAJIBHBIX MPOEKIHAX, AKCOHOMETPHH,

JIMHENHOU MEPCIEKTUBE 3TaHUSD)

[TocTpouTh TEHU HA OPTOTOHAIIBHBIX MPOEKIUSIX, AKCOHOMETPUH U TIEPCIIEKTUBE 3AaHUs
(PI'3 No 6/2,7/1,7/2). BbIIOAHUTH OTMBIBKY 3J]aHUSI C COOCTBEHHBIMU U MaJIal0IIUMU

TCHAMMU.

Tema Ne 9 «Cranmaptel ECK/I. ['eoMmeTpryeckue noCTpOCHHS Ha YEPTEXKAX)

Ne 9/1 (1 mucr ®A3) BeimosHUTh U O(POPMUTH YEPTEX B COOTBETCTBUHU C
tpeboBanusimu crangaptoB ECK/] B mporpamme AutoCAD.

N3ydaembie BOIPOCHI.

1 O6ume cBenenus o cucreme AutoCAD.

2 ITonb3oBarensckuit uaTEpderic AUtoCAD.

3 Hacrpoiika paboueii cpeast AUtOCAD.

4 CucTteMbl KOOp/IUHAT.

5 CBolicTBa IPUMHUTHBOB.

6 YnpaBieHue SKpaHOM.

7 ToYyHOCTB TTOCTPOCHUS OOBEKTOB.
8 I[TocTpoeHre TUHEHHBIX 0OBEKTOB.

9 IMocTpoeHne KpUBOTUHEHHBIX 0O BEKTOB.

10 Cranpaptet ECK/]
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Ne 9/2 (1 muct PA3)

3ananue 1 - «/leneHne OKpy>KHOCTH Ha PaBHBIE YACTH
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Tema Ne 10 «Bunpl, pa3zpe3sl, CEUEHUS. »

Ne 10/1 (1 nmuct ®A3) [1o 3agaHHBIM IPOEKIIUSIM TTOCTPOUTH TPETHIO, HAHECTH pa3MephlI,
BBITIOJIHUTB MIPOCTOM pa3pe3, HE0OOX0AUMbIE CEUEHHS, AaKCOHOMETPHUIO B CUCTEME
AutoCAD.

Ne 10/2 (1 nuct ®A3) Mo 3amaHHBIM MPOEKIUSAM IIOCTPOUTH TPETHIO, HAHECTH Pa3MEPHI,
BBITIOJIHUTD CJIOKHBIN pa3pe3, HEOOXOJUMbIE CEUEHHUsI, aKCOHOMETPHIO C BHIPE3OM
yeTBepTU B cucteMe AutoCAD.
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Tema Ne 11 «Pa3bemHble U HEPA3bEMHBIE COCITUHEHHUS.)
No 11/1 (2 muct ®A3) BeimonHsercs B cucteme AUtoCAD.
Ne 11/ 2(2 nmuct ®A3) Bemonnsiercs B cucteme AutoCAD.
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Tema Ne 12 «Yeptexu netaneit. COOpOUHbIE YEPTEKHU.»

Ne 12/1 (1 nmuct ®A3) Boimonuuts cOopounslii ueptex B cucteme AUtoCAD.
Ne 12/1 (1 nuct ®A3) BoimonHuTh cienu@ukaio K COOPOYHOMY YepPTEKY,
netanmupoBanue aetanu Ne 1 cOopouroro ueptexa. Bemmonnasercs B cucteme AUtoCAD.
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Bapuant 1 Knanan

Kianan ciyut nisi peryaupoBaHHsl MPEAENIbHOTO JAaBJICHUS B MHEBMOCHCTEME U
MIPEAOXPAHSIET €€ OT MEPETPY3KH.

OcHoBHBIE eTany KinanaHa: | — kjamna; 2 — Kopnyc; 3 — Npy»kuHa; 4 — Kojnak; 5
— BTYJIKa; 6 — MINUHIENIb;, 7 — PYKOSTKA.

Cranpaptabie u3gaenusi: 8 - BUHT Mx25x8 TOCT 1477-75; 9 - raiika M6, 'OCT
5915-70; 10 - npokmanka [127x30%3, MH 3138-62
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Bapuanr 2 Kpan yriosoi

Kpan yrioBoit ciryuT Jist BKIFOUEHHUSI OT MarucTpajy eie OJHOro TpyOonpoBoa,
PaCIIOJI0KEHHOTO IO/ MPSIMBIM YTJIOM K MarucTpaliy.

OcHoBHBIC JieTali KpaHa yrioBoro: 1 — kopmye, 2 — mTynep; 3 — IITYIEP
yIJIOBOM; 4 — IITOK KJIamaH, 5 — BTYyJKa; 6 — MaXOBUK.

Cranpaptasie u3nenusi: 7 — BUHT M3x10, T'OCT 17473-72; 8 - raiika M24x1,5,
I'OCT 11871-80; 9 - kompmo 012-016-25, T'OCT 9833-73; 10 - mpoxkianmka
(IT10x13%x2, MH3138-62) - 3 m.; 11 - maiioa 3, TOCT 11371-68.
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Bapuant 3 Kongykrop

KoHayKTop Cchny:XWT 11 CBEpJICHUS U pa3BEPTHIBAHUS IBYX OTBEPCTUH NUAMETPOM 3
MM.

OcHOBHBIE AeTanu KOHAyKTOpa: 1 — Kkopmyc; 2 — BTylnka; 3 — BTYyJKa
ObicTpocMeHHas; 4 — BTyJKa; 5 — TOJKarenb, 6 — TMpyKWHA; 7 — raika, 8§ —
BTyJIKa Hampasisitomias; 9 — pyuka; 10 — mara; 11 — croiika; 12 — muaHka;
13 — BunHT: 14 — pykosTka; 15 - cToliKa.

Crangaprtaeie m3nenus: 16 - suat (M5x12, TOCT 9052-68) - 2 mr.; 17 - raiika
(M6, TOCT 5915-70) - 2 mr.; 18 - maii6éa 6, 'OCT 11371-78; 19 - mTudt
1,5I'x10, TOCT 3128-70; 20 - mrrudt 2I'x12, TOCT 3128-70) - 2 wr.; 21 - mTudT
(3I'x14, T'OCT 3128-70) - 3 mr.
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Bapuant 4 Bentuib

BeHTHIb CITY)KUT JUIS pEryIMpOBaHUS MPOIMYCKAEMOI0 KOJIMUECTBA XKHUIKOCTH WIIH rapa
gyepe3 TpyOOIPOBOI UM €TO MEPEKPHITHSI.

OcHoBHbIE eTanu BeHTWIs: 1 — Kopmyc; 2 — mrynep; 3 — WToK-kianaH; 4
— BTYyJKa CcajJbHUKa; S5 — rallka HaXUMHasg; 6 — MaxoBUK; 7 — KOJIBIO
CaJIbHUKA.

Cranpaptaele m3nenus: 8 — raika M85, T'OCT 5915-70; 9 - mpoxnamgka

[135%x45%3, MH 3138-62; 10 - maii6a 8.01.059 TOCT 11371-78.
Marepuansr: 11 - nwabuBka XbBII/[10, TOCT 5152-66.
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Bapuant 5 Penykrop

PenykTtop npeaHazHadeH sl peaylUPOBAHUS BO3/lyXa BHICOKOTO JABJIEHUS MPU BXOJIE
110 1aBjieHus Ha Bbixoje B S—10 pa3 MeHblIero.

OcHoBHBIE IeTaM peaykTopa: 1 — ianmad; 2 — Kopmyc; 3 — ynop HWKHuUM; 4
— MpyXWHA; S5 — YIOp BEpXHUW; 6 — CTakaH; 7 — BHUHT PEryJMPOBOYHBIN; &
— wrynep; 9 — raiika HakugHas; 10 - TtpyOka. Cranpgapthele wznenus: 11 -

raitka M12,5 TOCT 5916-70; 12 - mpoknaaka (meap M3), TOCT 859-78; 13 -
npoknanka (mexp M3), TOCT 859-78.
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Bapuant 6 IIpucnocobnenue nis ppe3epoBaHus rack

[Ipucnoco6nenne mnpenHasHaueHO i  (Ppe3epoBaHMs] YETHIPEX MA30B B KPYIJIBIX
raiikax. ['pynmy raek coOuparoT Ha ompaBky. OmpaBka Ha OJHOM KOHIIE HMEET
KBaJpaT, C IOMOIIBI0O KOTOPOTO OHa (PUKCHUPYETCS B MPOEME IOJI3yHAa B UEThIpEX
MOJIOKEHUSAX J171s1 (hpe3epoBaHUs M1a30B B raiikax.

OcHoBHBIC JIeTalid TIpUcniocodsienus: 1 — miura; 2 — Hanpapisoomas; 3 —
non3yH; 4 — croWka; S5 — ompaBka; 6 — KoJbIO; / — BTyJIKa; 8 —
DKCUEHTPUK; 9 — pykositka; 10 — BHHT.

Crangaptaeie m3genus: 11 - suat (M4x20, TOCT 1491-80) - 2 mr.; 12 - BUHT
(M8x30, TOCT 1491-80) -4 mr.; 13 - Bunat (M8x35, TOCT 1491-80) - 4 mt.;
14 - raiixa M14, 'OCT 5915-70; 15 - mmonka (10x12x16x10x4, I'OCT 14738-69) -
2 wt.; 16 - mrudpt (8I'x35, TOCT 3128-70) - 2 mt.; 17 - mrudr (81%40, TOCT
3128-70) - 2 wr.; 18 - mrrugr (10I'x40, TOCT 3128-70) - 2 .



@100
@135

<

~——

4 173
&
S 2
3 o

ag)
S ZE .
% ~

7
%
7
e
9
8
7

M30x7,5
A
|‘._
74

-

150
M .

Bapuant 7 Knaman npegoxpaHuTenbHbIN

Knanan npenHasHaueH sl MOJJAEpPX aHUS TMOCTOSHHOTO JaBJi€HUS B MarucTpasu.
Kianan perynupyercs Ha He00X0UMOE JaBJIEHUE BUHTOM 6.
OcHoBHbIe AeTanu kianana: 1 - kopnyc; 2 - knanad; 3 - npykuHa; 4 - BTyJKa; S5 -

KOJIaK; 6 - BHUHT.
Crannmaptabie usnenus: 7 - raiika M16, T'OCT 5915-70; 8 - mpoxnaaka [140x55x4,

MH 3138-62; 9 - maiiba 8, 'OCT 11371-78.
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Bapuant 8 Lunuaap ruapaBandeckuil

HunuHap TUAPaBIMYECKAN OJHOCTOPOHHETO JIEMCTBUS, MajorabapuTHBIN, c
(bIaHIIEBBIM KPEIJICHUEM HCIIOJIB3YETCs] B CTAHOYHBIX MPHUCIOCOOICHHSIX B KaueCTBE
CUJIOBOTO arperara M CIOYKUT JJIsi TpeoOpa3oBaHUsS JHEPTUU, TOIABOJAMMON IO
JABJICHUEM JKHJIKOCTH B MEXaHWYECKYI0 PabOTy MCHOJHUTEIBHBIX OPraHOB CTaHKA U
MPUCTIOCOOICHHUS.

OcHOBHBIE A€TANM UUIMHApPA THAPABIMYECKOro: | — kopmyc; 2 — NOpIIEHb; 3
— raiika; 4 — mnpyxuHa; 5 — npoOka; 6 — mryuep; 7 — raika OpuKUMHas;
8 — nwummens; 9 — TpyOKa.

Cranmaptabie uzgenus: 10 — kombmo 028-036-46, 'OCT 9833-73; 11 - kombmo 050-
060-58, TOCT 9833-73; 12 - xonsiro CI'-40-30-5 'OCT 6418-67/MH 180-61.
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Bapuant 9 BeHTwib 1BYXOTBOJIHBIN

KOHCTPYKI_II/IH BCHTUJIA TIIO3BOJISICT OTKPBIBATH JOCTYII JKHUIAKOCTH U3 OCHOBHOH

MaruCTpajd MW HAIpaBJITb €€ B OAHOM MM JIBYX HAIIPABJICHUAX, peryiaupysa
IMPOITYCKAaCMOC KOJIMYICCTBO KUIKOCTH.

OcHoBHBIC AeTaM BeHTWIs: 1 — Kopmyc; 2 — mrynep; 3 — IITOK-KianaH; 4
— raiika HaKuJHasg; 5 — HUONEIb;, 6 — KOJbLO; / — BTYJKA CAIbHUKA; & —
raiika HaxuMHasi; 9 — MaxOBHK.

Crannmaptasie m3aenus: 10 - raiika M8, T'OCT 5915-70; 11 - mabuska XBIIH 10
I'OCT 5152-66.
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Bapuant 10 KoHAYKTOp € SKCIIEHTPUKOBBIM 32KHMOM

Konnyktop mnpeaHasHayeH Ui CBEPJIEHUsS OTBEPCTMU B Banukax. KoHCTpykuus
KOHJIYKTOpa BBIIIOJHEHA C TOPLIOBBIM 3KCLHEHTPUKOBBIM 325KHMOM.

OcHoBHBIE AeTaNM KOHAyKTOpa: | — Kopmyc; 2 — mpusMma; 3 — KpOHIUTEWH;
4 — DOKCIUEHTPUK; O — WThIpb; 6 — mpuxear, 7/ — TMpyXKUHA, 8§ —
TOJIOBKA PYKOSITKH.

Crangaptasie w3genus: 9 - suatr (M5x20, T'OCT 1491-80) - 9 mr.; 10 - BUHT
(M5x12, TOCT 9052-69); U - Buat M6x40, 'OCT 13428-68; 12 - 6oxnt M8x60,
I'OCT 9048-69; 13 - raiika M6, T'OCT 5915-70; 14 - raiika M8, 'OCT 5927-70;
15 - Brynka, 'OCT 18432-73; 16 - Brynka, 'OCT 18433-73; 17 - maii6a 8, TOCT
13439-68; 18 - mraiiba 8, TOCT 11371-78; 19 - mrudr (51%25, TOCT 3128-70) -

5 mIT.



Tema Ne 13 « ApXUTEKTYpHO-CTPOUTETIHHBIC YEPTEKMU. »

Ne 13 (1 muct ®A2) BeimonHuTS 11aH, daca, pa3pes3 3AaHus, IUIaH KPHIIIA B CUCTEME
AutoCAD.
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BapuanTt 1 (puc.l). KanurtanbsHusie cTeHbl U3 Kupnuda. HapykHble CTE€HBI TONIIUHON
510 mMm, ipuBsizka 310—200 mMm. TopiOBbI€ CTEHBI UMEIOT OJTHOCTOPOHHIOIO MTPUBSI3KY.
BHyTpeHHue kanurtanbHble CTeHbl ToaMHON 380 MM, NpHBS3Ka LEHTpaIbHAas.
TonmuHa crensl jecTHUUHOM KieTku 380 MM (mpuBsizka 280x100 mm). Pasmep 100
MM - 3a CYET UIMPUHBI JECTHUYHOHN KiIeTKH. OKOHHBIE MPOEMBI C YeTBepTsIMU. BricoTa
orpaxaeHus JiecTHUUHbIX Mapued 900 mum. [llupruna nectanunoro mapma 1050 mm
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Bapuant 2 (puc.2). KanurtanbHble cTeHbl U3 HUTak00eTOHA. ToIIMHA HapYKHBIX CTEH
500 mm, mpussizka 350— 150 mm. TopuoBbIE CTEHBI C OJHOCTOPOHHEN NIPUBSIZKOM.
BuyTpennune kanutanbHble cTeHbl ToamuMHONM 300 MM, nOpHBSA3KA IEHTpAJIbHAS.
Tonmmnua cteH aectHUYHOW kieTku 300 MM, npussizka 200—100 mm. Pazmep 100 mm
3a CYET IIMPUHBI JIECTHUYHOW KIIETKHU. OkoHHBIE TIpOEMbl  0€3 YeTBEpTEH.

Orpaxnenue nectHuyHoro Mapma 840 mm, Ha kpeime 600 mM. Ilupuna
nectHUYHOro Mapia 1050 mm.
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Bapuant 3 (puc.3). KanurtanbHbie CTeHBI U3 Kupnuya. ToIMHA HAPYKHBIX cTeH 510
MM, npuBsizka 310 - 200 mMm. TopuoBble CTEHBI € OJHOCTOPOHHEN MPUBA3KOM.
BuyTpeHnHue KanuTtajibHble CTEHBl TONIIMHONM 380 MM, MpUBS3KAa ILEHTpaJbHAs.
TonmumHa cTeH jgecTHUYHOM KieTku 380 MM, npussizka 280-100 mMm. Pazmep 100 mm
3a CUYET IHUPHUHBI JIECTHUYHOM KiIEeTKH. BplicoTa orpaxzaeHuit kpsimm 500 mwm,
nectHUYHBIX Mapuend 900 MMm. OKOHHBIE U IBEPHBIEC MPOEMBI B KalIUTAJbHBIX CTEHAX C

yerBepTsaMu. lllupuna nectanynoro mapma 1350 mMm.
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Bapuant 4 (puc.4). KanuranbHbie cTeHbl U3 Kupnu4da. TonmuHa HapyXHbIX cTeH 510
MM, npuBsaska 310—200 mMMm. BHyTpeHHHE KanuTalbHbIE CTEHBbI TOMIMUHON 380 MM,
MPUBSI3Ka IIEHTpabHasA. BbelcoTa orpaxaeHuii JECTHUYHBIX Mapiie u Kpbimu 900 mwm.

OKOHHBIE W JIBEpHBbIE MPOEMbl B HAPYKHBIX KalUTaJbHBIX CTEHAX C YETBEPTIMHU.
[[Iupuna nectHnyHOro Mapma 1350 mm.
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Bapuant 5 (puc.5). Kanutanbasie cTeHbl U3 Kupnuya. TolmumHa Hapy»KHbIX cteH 510
MM, npuBsizka 310—200 mMm. BHyTpeHHHe KanuTaiabHble CTEHBI TOMMMHON 380 MM C
LEHTPaJIbHON TIpUBSI3KOM. OKOHHBIE U JABEPHBIE MPOEMBbI B HAPYKHBIX KalUTaJIbHbBIX
creHax ¢ yerBepTsaMu. [llupuna nectHnunoro Mapma 1350 mm. Beicota orpaxkaeHuii
nectHul 900 Mm.



*

3
8
3

8

Qgcad

-
2

e

=
3

&
.
N

oool 000
000|000

.
y

a
hn
&
n
2

y

N
e
a

:

65

-5.800
¥
Anas Tasm0
Q Q 3,
~ | 04 -4 | 03 04 04 |
s 1200
l 2800 [~ 2509 |
: e
b ] I
aolele IS

0-d

<
3
G 43|45 .

('\

Bapuant 6 (puc.6). Kanutanpasie crensl u3 kuprnuda 510 mm. TonuHa HapyKHBIX
cter 510 mm, nmpussizka 310— 200 MM, BHyTpeHHUE KaUTaIbHBIE CTEHBI TOJIIIUHON
380 mm, mpuBA3ka ueHTpainbHas. OKOHHBIE INpoemMbl ¢ 4erBepTaMu. lllupunHa
necTHUYHOTO Mapma 1350 mm. Beicora orpaxaennii jectaun 900 MMm.
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Bapuant 7 (puc.7). KanutanpHble CTEHBI U3 CUIMKaTOOETOHA. TOJIIMHA HAPY>KHBIX
cteH 300 MM, puBs3Ka HyJeBask (OAHOCTOPOHHSA). TOPIIOBbIE CTEHBI UMEIOT MPUBSI3KY
200—100 mm. BayTpeHHme KamuTadbHbIe CTeHBI ToJmMHOW 180 MM, mpuBs3Ka
ueHTpanbHas. OKOHHbIE M JIBEpHBbIE Mpoembl Oe3 uerBepTei. LllupuHa necTHUUHOTO
mapma 1050 mm. Beicota orpaxzaenui sectHuuyHoro mapma 850 mM. Pasmepsr
tyasera 800x1350 mm.
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Bapuant 8 (puc.8). Kanutanbasle cTeHbl W3 kupnuya. TojuHa HapyXHBIX CTEH
510 mm, npuBsaszka 310— 200 mm. BHyTpeHHHE KanmuTalbHbIE CTEHbBI TOJIIUHOW
380 MM C LEHTpaldbHON NpUBI3KON. TOpPLOBBIE CTEHBI HMEIOT OJHOCTOPOHHIOO
npuBs3Ky. CTEHBbI JIECTHUYHOW KJIETKH UMET npusazky 280— 100 mm, pazmep
100 MM cnemyet OpaTh 3a CHET MEXKOCEBOW IIMPUHBI JECTHUYHON KJIETKU. OKOHHBIC U
JBEpHbIE MPOEMBbI HAPYKHBIX CT€H ¢ yerBepTamu. lllupuna nectHuyHoro mapma 1050

MM. BeicoTa orpaxaenuil Ha yiectHule, Kpbime u 0ankone 900 mMm. [lupuna GankoHa
800 MM, manHa 6400 MM.
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Bapuant 9 (puc.9). KanutanbHble cTeHbl U3 KUpnuya. TodmuHa HapyKHbIX cTeH 510
MM, nipuBsizka 310— 200 mM. BHyTpenHue ctenbl ToamuHon 380 MM ¢ [IEHTpajJbHOU
npuBs3Ko. OKOHHBIE poeMbl ¢ yeTBepTAMU. [llupuna nectanunoro mapma 1300 Mm.

BricoTa orpaxkaenus Ha jgectHule u 0ankone 900 mMm. [llupuna 6ankona 900 mm, 1u-
Ha 3200 mmM.
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Bapuantr 10 (puc.10). 3naHue ¢ HENOJHBIM KapKacoM M3 KUPIHUYHBIX CTOJOOB U
&KeJe300€TOHHBIX IPOrOHOB, C HAPYKHBIMU KUPIUYHBIMU CTEHAMU TOJIHUHON 510 MMm.
IIpuBsizka topuoBbix cteH 410—100 mm. [IpuBsi3ka MPONOIBHBIX HAPYXKHBIX CTEH
310—200 mm. TommuHa cTeH JecTHUYHOU KieTku 380 mwm, mpuBsska 280—100 mwm.
Pazmep 100 MM 3a cyeT IMPHUHBI JECTHUYHON KIETKH. OKOHHBIE U JBEPHBIE IPOEMBI B
KanuTalbHBIX cTeHax ¢ uerBepTsmMu. llupuna nectHuyHoro mapma 1350 mm. Bricota
orpaxaeHui gsectHULbl 900 Mm.

[IpuBsizka KOJIOHH MMOKa3aHa Ha U300pakKeHUU y3Ja 3.
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Bapuant 11 (puc.l1). KanuranbHbele cTeHbl U3 Kupnuya. ToJIIMHA HAPYKHBIX CTEH
510 mm, mpuBsizka 310— 200 mMm. BayTpeHHue cTensl TommuHoM 380 MM, MpUBs3Ka
LEeHTpalibHasA. BeicoTa orpaxaenus kpbimu 580 MM, nectHU4HOro mapma —900 mwm,
oankona —1000 mm. Iupuna O6ankona 800 mmMm, anuHa 2785 mm. [Hupuna
nectTHUYHOro Mapma 1350 mM. OKOHHBIE TPOEMBI C YETBEPTAMM.
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Bapuant 12 (puc.12). KanuranbHbie cTeHbl U3 Kupnuya. ToJIMIMHA HAPYKHBIX CTEH
510 mm, npuBsizka 310— 200 mwm. Pasmep BHyTtpennmii 200 mm. BHyTpeHHwue
KalUTaJIbHbIE CTE€HbI TOMMHONW 380 MM, MpuBs3Ka LeHTpalibHasi. OKOHHBIE U ABEPHBIC
IPOEMBI B KalIUTaJIbHBIX CTEHAX ¢ yeTBepTAMU. [lInpuna nectHuunoro mapima 1300 mwm,
BBICOTA OTPaKICHUS JIECTHUIIBI, KPBITIH 1 0aakoHa 900 MM.
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Bapuanrt 13 (puc.13). KanuransHbie cTeHbl U3 Kupnnya. TonmumHa HapyKHbIX cTeH 510
MM, mpuBsizka 310— 200 mm. ToproBbie-CTeHBI € OJHOCTOPOHHEH MPHUBS3KOM.
Brayrpennue kanutanbabie cTeHbl TOMMMHONW 380 MM, mpuBsizka 190—190 mm. CteHbl
JecTHUYHOM KieTku TommuHoi 380 MM, mpussizka 280—100 mm. Pazmep 100 mm 3a
CYET IIUPHUHBI JIECTHUYHOU KIeTKU. OKOHHBIE U JIBEPHBIE POEMbI B HAPYKHBIX Kalu-
TaJbHBIX CTE€HaX ¢ yeTBepTsMu. [llupuna nectHuunoro mapma 1050 mMm.
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BapuanTt 14 (puc.14). KanuTtanbHble cTeHbI U3 kele300eToHa. TouHa HapyKHbBIX
cred 270 mm, mpuszka 170—100 mm. Buyrpennne crensl TommuHON 120 mwm,
MpUBA3KaA HeHTpasibHas. OKOHHbIE poeMbl 0e3 ueTBepTel. OrpaxkaeHue aecTHUb! 840
MM. [IIupuna mectHrnuHOoro Mapma 1350 mm.



Tema Ne 14 «Yeprexu METANIMYECKUX KOHCTPYKIUMI.»

Ne 14 (1 muct ®A3) BeIOIHUTS KOHCTPYKTUBHBIN y3€]1 METAIIMYECKON KOHCTPYKIIMH
1 €ro aKCOHOMETPHUUYECKYI0 mpoeknuio. Bermonasercs B cucteme AUtoCAD.
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Tema Ne 15 «YepTexu xene300€TOHHBIX, IEPEBIHHBIX U KAMEHHBIX KOHCTPYKIIHIA.»

Ne 15/1 (1 muct ®A3) BeraepTuTh KOHCTPYKTUBHBIN y3€IT 5KeIe300eTOHHOM

KOHCTPYKIIMH U €r0 AKCOHOMETPUYECKYIO IPOCKIHNIO. BBITTOIHAETCS B CUCTEME
AUutoCAD.

YUzesnn 1
ConpsaxeHue rnaHeneym B MecTe rMPUMbIKAHS NeC THUHOA
rAowoaKm

[laHe b HaPYXHOA CTeHbl

_HNNoTHAT enLHasA
NPOKAAR/KA
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naocwoaxa

YnnorHuTensHas
nNPOKNCAKA

Aec rHnuHas
naoweaxa

lNarens HapsxHOA
CTeHs!

Yrernswouwmne
BKAAALI




Yzen 2

ConpsixeHune rnaHeney 8 MecTe rNPUuMbIKQHUS /100 XA

laHens HOPMYXHON CTeHb

YnnorrmresnsHos
MPoK/CAKa 7, 7
7 7 // 7 / v
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Yzenn 3
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Tabnuna - Crenudukanus MaTepuaioB

‘Ne‘ Hanmenosanue Ceuenne | Jlauna | Ko- Ma'rcpnan'
110~/ hxB L Jmye-

| - |

Gt B T s

1 Bepxuuid nosic 200150 6110 2 Cocna |
2 Huxuuit nosc 180x150 6025 2 Cocna
3 Packoc 150150 2495 2 CocHa
4 Croitka 180x150 2720 1 CocHa
5 Haknaaka 180x75 1240 2 CocHa
6 Haxknaaka 180x60 880 2 CocHa
7 OnopHas noaymika  150x75 750 | CocHa
8  Craxnoin Gonr @19 440 2 Cr.3
9  Craxuoit 6onr @15 320 4 Cr.3
10 TpyGuaruiii marens @16 350 2 Cr.3
11 Crsixnoinn 6onr @16 350 5 Cr.3
12 TpyGuarsiit Haresn @16 400 8 Cr.3
13 Cxkobul @14 no mecry 8 Cr.3
14 I'sozum @5 150 28 Cr.3

Tabmuma - Crienudukanys MaTepruaioB

N Hawmenosanue ' Ceuenne v Iamma . Ko- ;Mlm:pmm

no- hxB L gmwc-!

m- | eTsO

b | =3

| Bepxuuit nosic | 190240 6240 2  Cocha

2 Huxuuit nosic 190230 5730 2 CocHa

'3 Packoc 140x165 2730 2 Cocma

4 Tax | I8 1850 2 Cr3

5 Tax 230 3465 ) EV & |

6 ‘Onopuan noayiika 120180 960 2  Cocha

7 .Hamam(a 20060 700 2 Cocha

8 |Haxnaaxa | 15060 130 2 Cocha |

9 Tloaymka packocos 120x130 550 I  CocHa

10 | Bknansim 60x160 310 I Cocha

11 | Boar a0 45 2 Cr3

12 ' Boar 220 66s 2 Cr3

13 I'soaom 26 175 28 Cr3

‘14 | Yronox | 7STH8 180 2 Cr3

15 .Cxoﬁa 212 410 4 Cr3

16 Nonknaaxa CNelba 200 1 Cr3

17  boar 212 250 4 C13

‘18 boar 216 350 2 Cr3

19  Wtwpe 216 100 2 Cr3 i

2 boar 216 3 8 Cr3 |

‘Zl | Tpybuarmit warenas | 216 00 12 Crl

22 | Moaxnaaxa CNol6a 300 1 Cr3

23 | Laiibw 10x100 0 3 Cr3 |




B.2 Tunosble 3a1a4un:
Paznen 1 OproronanbHbie MPOESKIIMHU

3agaua 1.

[TocTpouTh AMIOp MPOU3BOJIBHON TOUKM A, HAaXOHSIIEHCA BO BTOPOM YETBEPTH
IPOCTPAHCTBA U yIAJICHHOW OT TOPU30HTAIBHOM MIOCKOCTH MPOEKUUK Ha 32 MM, a OT
BEPTUKAIBHOMN TJIOCKOCTH POEKUU Ha 18 MM.

Pemenne. 3agaeM Ha OcH MPOEKUHM MPOU3BOJBHYIO TOUKY Ay M 4epe3 Hee Ipo
BOJUM MEPIECHIUKYIIPHO OCH Mpoekuuid npsmyro. O6e nmpoekuuu (A, Ay) HCKOMOU
TOYKH A OyAyT JIeKaTh HA ATOM MEPHEHANKYJISIPE U HAXOIUTHCS HAJ OCHIO MPOCKITUH.
Jliust Toro 4TOOBI BBIAEPKATH 3aJlaHHBIE PACCTOSHUS OT TOYKHA JIO TUIOCKOCTEH
MPOEKIIHI, HEOOXOIMMO, UTOOBI PACCTOSIHUE OT TOPU3OHTAIBHON MPOEKIMU TOYKH JO
OCH TIPOCKIHM paBHAIOCH 18 MM (paccTOSIHUE OT TOYKH JIO0 BEPTUKAIBHOM IJIOCKOCTH
MPOEKIIMiT), a paCCTOSIHUE OT BEPTUKAIBHOW MPOEKIIMUA TOYKU JI0 OCU ITPOCKIUM - 32 MM
(paccrosiHue OT TOYKH JI0 TOPU3OHTAIBHOM IUIOCKOCTH Mpoekiuii). Terneps ocTtaercs
OTJIOXKUTHh B B € P X Ha NEPHEHIUKYJAPE OT TOYKH AX OTPE30K IHHOW 18 MM u
MOJIYYUTh TOPU3OHTAIBHYIO MPOEKIHIO (A) TOYKH, a 3aTeM OTJIOKHUTH BBEPX OTPE30K
JUTMHOU 32 MM U MOJIYYUTh BEPTUKAIBHYIO IPOSKIINIO (A2) TOUKH.

3agaya 2
Hana touka A (-15, - 24, -15). Iloctpouts >mtop Touku B, cuMMeTpudyHOM TOUKe

A, OTHOCHUTENBHO IUIOCKOCTEW MPOEKIMUH: TOPU3OHTAIBHOW, BEPTUKAIBHON W
MPOQHUIBHOM.

Pemenue. Touka A HaXogUTCS BIPaBO OT NMPOGUIBLHON MIOCKOCTH MPOEKIUH, 32
BEPTUKAIBHOMN TUIOCKOCTBIO MPOEKIMMI U O] TOPU3OHTAIBHON IJIOCKOCTBIO MPOEKIINM,
T.€. B celbMOM OkTaHTe. Ctpoum ee smrop. OTKinaapiBaéM Ha oTpuuarenbHor ocu OX
otpe3ok OA, niuHoM 15 MM (X) U, IpoBeAs Yepe3 TOUKY Ay NPSAMYIO MEPIEHIUKYISIPHO
ocu OX, OTKJIagbIBa€M Ha HEH OTpe3kH BBepX A AiinHONU 24 MM (y) U BHU3 AA'
IIMHOM 15 MM (z). 3aTeM MpoBOAUM Yepe3 TOUKY A, MNPAMYIO NEPHEHAUKYISIPHO OCH
OZ u oTknagpiBaeM BiI€BO 0Tpe3ok AzA"  miuHou 24 MM (y).

1. Touka B, cumMeTpuyHas AaHHONW TOYKE OTHOCUTEIBLHO TOPH30HTAJIBLHOMN
IUIOCKOCTH TPOEKIMi, HAaXOOWUTCA B IIeCTOM Okrante, T.e. B (-15, -24, 15).
OTtknagpiBacM Ha 00IIEeM TMEPIEHAUKYISpe BBepX oTpe3ku AB nmmuHoit 24 MM (y) u
AB' nmunOoI 15 MM (z) 1 3aTeM HaxoauM pomIbHYIO npoekiumio (B") Touku B.

2. Touka B, cummeTpuyHas JaHHOW TOYKE OTHOCHUTEIIBHO BEPTUKAIBHOU
MJIOCKOCTHU MPOEKIINI, HAXOAUTCS B BOCBMOM OKTaHTe, T. €. B (-15, 24, -15). IlocTtpous,



KAaK W BBIIIE, 0P TOYKH A, OTKJIAJbIBAEM Ha OOILIEM MEPNEHAUKYJISIPE BHU3 OTPE3KU
AB nmunoit 24 mm (y) u AB; mnunHor 15 MM (z). 3ateM, mpoBeAs 4epe3 TOUKY
Bonepnenaukynsipao ocu OZ mpsiMyro, OTKJIaJIbIBaeM Ia HEMl BIpaBO OTPe30kK a,Bj;
TIIHON 24 MM (Y).

3. Touka B, cumMMerpuyHasi JaHHOW TOYKE OTHOCUTEIBHO MPOPUIHHON
MJIOCKOCTH TPOCKIIUM, HAXOAUTCS B TPETheM OKTaHTe, T. €. B (15, - 24, -15). IlocTtpous,
KaK ¥ BBIIIE, SMMIOP TOYKU A, OTKJIaJbIBaeM Ha moJioxkutenbHoi ocu OX otpe3ok OBy
MHOU 15 MM (X) u, mpoBens yepe3 Touky By mpsamyro nepneHaukyisipHo ocu OX,
OTKJIa/IbIBa€M Ha Hel oTpe3ku BBepX BxB mmunoit 24 mm (y) u BHU3 BxB, nmuuont 15
MM (z). 3aTeM HaxoauM poduiibHyIO poekuunto (B;3) Touku B.

prd Z Z
b as a;
b b:
X [0 Elx ¥ [0 Elx '_[’ X hI [0 Elx
d bi:la: b
d ] ds ]
d:

¥ ¥ b:va: D Y ds

3ajmaya 3

Hauel npodunvHas npsmas AB u BeprukanbHas mnpoekiusi (C,) touku C,
nexarnied Ha npsiMmoid. Haiitu ropusonTanbayto npoekiuio (C) 3Toi TOUKH.

Pemienue. J{s1 Toro 4To0bl MOKHO OBLIIO HAWTU TOPU3OHTANIBHYIO Mpoekiuio (C)
TOYKHU, Hy»Ha ee npoduiabHas npoekius (Cz), KoTopas I0KHA JekaTh Ha TPOQPUIIb-
HOl mnpoekunu (AzB3) mpsMoll M Ha mnepneHAuKyJsipHOM K ocu OZ mnpsamown,
npoBegaeHHONW uepe3 Touky C,. OTcioga HaxoauM NpOoGUIbHYIO Mpoekiuio (AszBj)
NpsIMOl M Ha €€ MEePEeCeUEHUU ¢ MepHeHAUKYIIpoM K ocu OZ, mpoBeAEHHBIM uepe3
Touky C,, mnomyuaem mnpodmibHyto mpoekiuio (C3) Touku. 3areM HaxoJIuM
rOpU30HTaIbHYI0 Tpoekiuio (C) ToukH.
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3agada 4

Hauer mpoduibaas mpsimas AB u ropusontanbhHas mpoekiusi (C) Touku C,



nexaiei Ha npssmoil. Haititu BeptukanbHyto npoekuuto (C,) 3Toi TOUKH.

Pemrenue. /{ist Toro uTo0bl MOKHO OBLIO HAWTH BEPTHKAIBbHYIO Mpoekimio (C,)
TOYKH, Hy>kHa ee npoduibHas npoekius (Csz), KoTopas JOJKHA JeXaTh Ha MPOQUIIb-
HOM mpoekuuu (A3B3) mpsmoil u HaxoauThCcs Ha paccTosHuM (y) ciieBa oT ocu OZ.
Otcrona - HaxoguM mpoduiibHyI0 npoekuuio (AzBjz) mpsMoil m Ha mepeceuyeHuu ¢
npsiMoii, mapasenbHoi ocu OZ, mpoBeieHHOM cieBa oT Hee Ha paccTostHuu CxC (T. e.
y), noiydaem npodunbHyto mpoekiuio (Cg) TOYKH, 3aTEM HAXOJUM BEPTHUKAIBHYIO
npoekiuio (C,) TOUKH.
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3amaga 5

BrersicauTh B3anMHOE pacnonoxenue npsameix AB u CD.

Pemenue. ['opu3oHTanbHBIE W BEPTHKAJIBHBIC IPOCKIIUU JBYX MPOPUIHLHBIX
NpSIMBIX, HE JIGKAIIUX B OJHOW IUIOCKOCTH, MEXAYy CcOOOi Bceraa mapajuleNbHBI, a
MOTOMY IS BBIACHEHHS  B3aMMHOTO PACIOJIOKEHUS TaKUX TMPSMBIX HEOO0XOIUMO
nocTpouTh ux mpodunsHbie mpoekiuu: (AzBs) u (C3Dj3). IlpodunbHbie mpoexiuu
npsaMbeix (A;B1, A;B)) u (CiDy, C,D;) Mexay coboit mepecekarorcs. OTCrofa Mpsmbie
AB u CD B ipoCTpaHCTBE CKPEIIMBAIOTCSI.

F

3azmaya 6
Hanbl npsimast AB u touka C. IIpoectu yepe3 Touky C npOu3BOJIBHYIO MPSIMYIO,
NepeceKarolyro npsimyro AB.



Pemenue. bepem npousBosbHyto Touky K Ha npsmoit AB. T.kx. 3aganHas npsimas
AB — npoduiibHasi, cTpouM ee npodUiIbHYI0 MPOEKIMI0 U Ha HEH 3a/1aeéM IIPOU3BOJIBHO
npodpuiabHyto mpoekiuio (Kz) Toukn K. Ilo mpodwunsnoit mpoeknuu (K3) Touku
HAaXOJUM TOpPU3OHTaJIbHYI0 U BepTukaiabHble mnpoekuun (K;, K;) Toukm Ha
OJIHOMMEHHBIX TPOEKIUAX MpsiMoil AB. 3aTemM nMpoBOAMM MPOEKIIMU UCKOMOU TIPSIMOA:
TOPU30HTAJIBHYIO TPOEKITUIO MpsiMOM — uepe3 Touku Cy u Ky; BepTUKaIbHYI0 TPOEKIUIO
npsiMoil — uepe3 Touku C, u Ko.

Z
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3amava 7

[Ipssmbie AB 1 CD nepeceub TpeThel NMPSAMO, MEPICHANKYISIPHON K HUM.

Pemenue. Nckomas mpsamas MN - npoduibHas, Tak Kak OHa JOJKHA OBITH
NepreHanKyIsapHa npsiMmo U AB, kotopas napanenbHa ocu poekiuid. st Toro 4ToObl
uckomas npsimasi MN Oblia epneHauKyssipHa taoke npsimoit CD, He00X01uMO 4TOOBI
npodunbhbie ux npoekiun (M3Nz n C3D3) Obutn B3aMMHO TIEPIEHANKYIISIPHEI (TeOpemMa
MPOEKTUPOBaHUS TpsiMoro yria). Otcioga - depe3d AzBsz mpoBogum nunuio M3Nj
neprneHaukynsapHo C3D; 10 nx B3aumMHOro mepecedeHus B Touke Nz. 3areM, Hailas 1o

Touke N3 Toukn Nu N, Ha OITHOMMEHHBIX IpoeKUMsIX npsamon CD, mpoBOaUM MpsiMbIE
MN u M2N2.
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3amaua 8

B3sTh Ha iockoctu TpeyroyibHrka ABC mpousBoiibHyto Touky K.

Pemenue. [IpoBoiuM B IMJIOCKOCTH TPEYroJbHUKA BCIIOMOTATEIBHYIO MPSMYIO,
Hanpumep (MN, M;N,), u Ha Helt 6epem npousBoabHyto Touky (K, Ky). Ilocnennss u
JISKUT HA TUTOCKOCTHU TPEYTOJbHUKA.

3amava 9
B mnockoctu, 3amanHOM nepecekarommmucs npsmeiMu AB 1 CD, mposectn

JUHUIO HauOosbIiero ckata (¢gur.240).

Pemenue. IIpoBoaum mpousBosibHyt0 ropuszontaib (MN, M;N;) mnockoctu. Tak
KaK JIMHUS HauOOJBIIETO CKaTa JOJDKHA OBITh MEPHEHAMKYJISPHA 3TOW TOPU30HTAIIH,
MPOBOAUM €€ TOpU3OHTalbHYH mpoekiuto, Hampumep (E;K;), nepnenaukymnsipHo
ropuzoHTanbHON npoekiuu (MN) ropuzonTanu (TeopemMa NpPOEKTUPOBAHHUS MPSMOIO



yria), a 3aTeM Mo ropu3oHTtanbHOM npoekuuu (E;K;), - nmuaum HamGonpmero ckara -
HaxXOJMM ee BepTukanbHyto npoekiuto (E,K5).

3ajaua 10
[TocTpouTs cieasl MIIOCKOCTH, 3aAaHHON npsiMort AB u Toukoit C.

Pemenne. MckoMmble ciienibl MIOCKOCTH oOo3Hauaem yepe3 P, m P,. Jlns toro
yTOOBI IPOBECTH BEpTUKAIBHBIN ciien (Py) miockocTu, HEOOXOAMMO HUMEThH JBE TOUKHU
ATOH IUIOCKOCTH, JIEXKAIINE Ha BEPTUKAIBHOM INIOCKOCTH MTpoeKuuii. O Ha Takasi TOUKa
(C1, C,) yxke nana. Bropoit Toukoit OymeT ciyxuTh BepTHKaibHbIA cien (Vi,Vy)
npsmoiri (A1B;, AyB;). Haxomum touky (V1,V,) u mpoBOAUM MPOSKIIUH HCKOMOTO
BepTukanpHoro cieaa (P,) mmockoctu: BepTukanbHyto - uyepe3 Touku C, u V, 10
MEPECEUCHHMSI C OChIO MPOEKIMH B Touke Px M ropu3oHTanbHyt0 - uepe3 Touku Ciu Vi,
COBITAJIAIOIIYIO0 € OCh0 TIpoekumii. Oany Touky (Px) ropusonTtansHoro ciena Pn umeewm;
HaxonuM ropusoHTanbHbld cnex (Hip, Hy) mpsamoit (A;B;, AyB,). Ilomydyaem BTOpyIO
TOYKY TOPH3OHTAIBHOIO cliea IUIocKocTh. [IpoBoaMM MpOEKHHH  HCKOMOTO
ropusoHTangsHoro ciena (Pn) minockoctu: ropu3oHTaIbHyI0 - yepe3 Toukd H; u Px u
BEPTHUKAJIBHYIO - yepe3 Touku Py u H,, coBmamaroniyro ¢ 0Chr0 NpOeKIU.

BeBon. C o0OCbO MNpOEKIMI BCErAa COBNANAIOT TOPU3OHTAIBHAS IPOEKIUS
BEPTHUKAJILHOIO CJeja IUIOCKOCTH W BEPTUKAIbHAs MPOEKLHSI FOPU30HTAIBLHOTO Cieaa
IIJIOCKOCTH.



3amaua 11

[TocTpouTh Cleapl TUIOCKOCTH, 3aJaHHOW ABYMS TEPECEKAIONTUMUCS MPSIMBIMH
AB u CD.

Pemenne. Haxonum ciensl (Hy, Hy) u (V1,V,) npsimoii (A31B1, A,B)) u caen (hy,
h’1) mpsimotii (C1D4, C,D; ). IlpoBoanm ropusonTaiibHbIi citef (Ph) nckoMoit mtockocTr
P - 4epes touku h u h; Beptukaneueiii cien (Py) - yepes Touky V’, mapajiieiibHO
npsmoit C,D,. Cnenbr Pp u Py, mOmKHBI TepecekaThbCsi Ha OCH MPOSKITHi B Touke P, , 9TO
MOATBEPKIAET MPABMIBHOCTD PEIICHUS 3aa4H.

3amava 12
Haiitu npsimyto nepeceuenust miockocteit P u Q.

Pemenue. Ilnockoctu P u Q mepecekarorcs mo MpsMON OOIIETO TMOJOKEHUS,
npoxojsien uepe3 touku-ciuenst (Hy, Hy) u (Vy, V3), Haxoxasmuecss Ha nepeceyeHun
TOPU30HTAIBHBIX U BEPTUKAIBHBIX CIEAOB IUIOCKOCTEN. [IpOBOIMM NPOEKIIMU HCKOMOU
MPSIMOI: TOPU30HTAIBHYIO - uepe3 Touku Hiu Vi u BepTUKabHYIO - yepe3 Touku Hy u
V2 , xoropasi coBmajgaer c BepTHKaibHbIM cieaoMm (Q,) miockoctu Q. Ilpsimas



IIPOXOJUT YEPE3 BTOPYIO, IEPBYIO U YETBEPTYIO YETBEPTHU.

Q.
AT

Q.

3amaua 13
Haiitu npsimyro niepeceuenust riockocteit P u Q.

Pemenue. Ilnockoctu P u Q mepecekarorcs mo mpsMON OOIIETO IMOJOKEHUS,
npoxonsien yepe3 Touku-ciensl (Hy, Hy) u (Vy, V), Haxopsmuecs Ha nmepeceuyeHun
TOPU30HTAJIBHBIX W  BEPTUKAIBHBIX CJIEAOB IUIOCKOCTE. . IIpoBoauM mpoekuuu
MCKOMOM MpPsIMOM: TOpU3OHTaNbHYIO - uepe3 Touku H; m Vi , xotopas coBmagaer c
TOpU3OHTaJIBHBIM cieaoM (Qp) mockocT QQ, M BEpTUKANBbHYIO - uepe3 Touku Hy u V..
[IpsiMast IpOXOAUT yepe3 MEPBYIO, YETBEPTYIO U TPETHIO YETBEPTH.

3anava 14
Haiitu Touky nepecedyenus npsimoit AB ¢ miiockocteio P (dur. 428).



Pemiennie. O003HayaeM HCKOMYIO0 TOUkKy udepe3 M (m,m’). Tak kak Touka M
JICKHAT Ha MPOQUIBLHO-IIPOSKTUPYIOIEH MIIOCKOCTH, TO ee mpoduibHas mpoekmus (M")
JI0JKHA JiexaTh rae-To Ha npoduibHoM cnene (Py,) miockoctu. Bmecre ¢ TeM, Tak Kak
9Ta K€ TOYKa JISKUT M ma npsMmod AB, To ee mpoduibHas npoekuns (M’’) q0JbKHA
JeKaTh TaKXkKe rie-To ma npoduiabHON mpoekiuu (a"b") mpsmoii. Otcroga - mpo-
¢bunbHas npoekmus (M'") UCKOMOW TOYKH JOJDKHA JICKaTh Ia npodunbHoMm cieae (Py)
IUIOCKOCTH W Ta NnpoduibHON mpoekiuu (a"b") mpsMoit, T. €. Ha HX TEpeceUYCHUU.
Haiias nmpodunbHbIi ciief] IITOCKOCTH U TPOGUIBHYIO MIPOEKIINIO MPSIMOH, MOJTydaeM Ha
UX TepeceyeHud MpoPpuiabHy0 mpoekuuto (M'") UCKOMON Toukd. 3Has MPOGUIHHYIO
npoekuuio (M") CKOMOM TOYKHM HAXOAHMM JIBE JIPYTHE €€ MPOECKLUUU HAa OJHOMMEHHBIX
MIPOEKIMAX HPSIMOM.

BeiBon. [lpodunpHas mpoekmuss TOYKM TMEpeceueHus: Jro0od MpsiMoil ¢
MPOQUIBHO-TTPOSKTUPYIOLIEH MIOCKOCThIO HAaXOAUTCS Ha MEepecedyeHUuu MNpo(UIbHOTO
ciiesia MI0CKOCTH ¢ MPOPUIHLHON MPOEKITUEH IPSIMOA.
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3amaua 15

Haiitu Touky nepecedenus npsimoit MN ¢ miockocthio Tpeyroiasauka ADC.

Pemenue. O6o3nauaem uckomyto touky uepe3 K (k, k'). Tak kak 3amanHas
IJIOCKOCTh - BEPTHKAIBHO-TIPOEKTUPYIONIAs, HAXOAUM BepTUKaIbHYIO npoekuuio (k')
TOYKH Ha MEePECEYCHUN MPSIMO M'n' ¢ BEpTUKAIbHOM Mpoekiueit (a'b'c') TpeyronpHuKa.
ITo BepTukanbHOU npoekunu (K') TOUKM HAXOUM €€ TOPU30HTaNIbHYI0 npoekuuio (k) Ha
TOPU30HTAIBLHON npoekuuu (MN) NpsMoi.



k:

3amaya 16
Haiitu Touky nepeceuenus npsimoit AB ¢ miockocTsio P.

Pemenne. O603HauaeM MCKOMYIO TOUKy depe3 M (m, m’). 3akiarouaemM IpsSMylo
AB B npoduibHyro MIOCKOCTh R, KOoTOpas mepecekaeT 3aJaHHYIO IIOCKOCTh P 1o
npodwibHoi npsmont (hv, h’v’). Tak kak o0e mpsMbIe - 3aJaHHAsT U BCIIOMOTaTeIbHAS -
npo@uibHble, HaXoAUM NpPOoUIbHYI0 Tpoekiuioo (M’’) HUCKOMOM TOYKH Ha
nepeceyeHun npowibHbIX mpoeknuid (a"b" m h"V") 3TEX mpsAMBIX, a 3areM o
npo@uiIbHON mpoekuu (M') TOYKKM HAXOAHMM JBE €€ Apyrue mnpoekuud (M u m') Ha
OJTHOMMEHHBIX TIPOCKIUX (a’h’ u ab) mpsmoii.
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3agaua 17
[IpeoOpa3oBaTh 4UepTeX Tak, YTOOBI MpsMasi OOIIETO IMOJOKEHHUS OKa3ajaach



[apajuIeIbHON OJTHOM M3 INIOCKOCTEN NPOEKIUA HOBOU CUCTEMBI.

Ha pucynke mokaszaHa mpsimas a, kotopas B cucteme I1y/I1, sBaseTcs mpsmoit
0O0IIEro MoJIOKEHHUS.

Jns pemeHns 3apaum B3siTa HOBasl IJIOCKOCTH [14, OTBeUaromias 1ByM YCIIOBUSIM:
H4J—H1 u Il || a. B cucremell,/I1; npsimas a ctana GppoHTaNBIO, a TOTOMY X14 || a;. Ha
m1ockocThb 11, 6e3 nckaxkenus npoenupyerca U 0Tpe3ok AB npsiMoit u yroi @.

o

Pemienne ToOW 3amaud MpPENCTABICHO HA JMIOPE, TI€ MapaJUIeNIbHO a1IpPOBEICHA
oCb X34 M B COOTBETCTBUM C IMPUBEIACHHBIM BBIIIE NpaBUIaM IOCTPOCHA HOBas
dbpoHTaNnbHAsA TIpoeKUMs oTpe3ka AyB,;. DTy ke 3amauyy MOXKHO PEIIUTh M 3aMEHOMU
FOpPU30HTANBHOM TIocKOCcTH npoekuuid [1; Ha I1,. HoBas mnockocts 11, pacnonoxena
neprieHauKyJsipHo 11, m mapamnensHo AB, a HOBas och Xy, || A,B,. OueBnaHO, YTO
A4B,=AB, u yron y, oOpa3zoBanHblii npoekuuenn AyB, ¢ 0cbio Xy4, paBeH yrily HaKJIOHA
npsmoii AB x mockoctu II,. OTMeTMM OJIHY OCOOEHHOCTH paccMaTpPUBAEMOTO
npumepa. Tak kak mpeoOpa3yembie, B HaIleM Cliydyae - TOPU30HTAJIbHbBIC, MPOCKIIUU
KOHIIOB OTPE3Ka PaCIIOI0KEHBI 110 Pa3HbIE CTOPOHBI OT OCU X372, TO U HOBBIE IIPOCKLIUH
9TUX ToYeK, A; W By, MOMKHBI OBITH IO pa3HbIE CTOPOHBI OT HOBOW OCH Xog.
O0mbsacHsaeTcs 3TO TeM, 4To y,>0, a y,<0.



3amaua 18
[IpeoOpa3zoBaTh 4YepTeX TakK, YTOOBI TMpsMasl OOIIETO TOJIOKEHHUS OKa3aiach

IIEPIICHINKYJSIPHOW OJHOM M3 IUIOCKOCTEM NPOEKUMHW HOBOW CHUCTEMBL. [[pyrumwu
CJI0OBaMH, B HOBOU CUCTEME IpsIMast a JOJDKHA CTAaTh POCLUPYIOLLEH.

-

[IpeoOpa3zoBanue OHOM M3 MPOEKIMK MPSMON a OOIEro MOJOKEHUS] B TOUKY
TpeOyeT JBOMHOM 3aMEHBl IIOCKOCTeH, Tak Kak B cucreme Ily/Il} mmockocTs,
NepHeHAuKyIsIpHas a, He OyaeT oproroHanbHoil HU K I1p, Hu k Il;. Tlpu mepexone ot
cuctemsl [1/Tl; k cucreme I1;/I1, ockocts Il pacnonararot nepnenaukyssipHo I1; u
MapaJUICIbHO OPSIMOM a, T. €. PEIIAIT MEPBYIO 3aJady, pacCMOTPEeHHYIO Bbie. [Ipu
BTOPOU 3aMEHE HOBYIO MIOCKOCTH [ls pacnonararoT nepneHaAnKyIIpHO IPSIMON a. DTUM
caMbIM OyzaeT oOecrneueHo ycioBue oprtoroHanbHocTH I[14/Ils. Ock Xy5 mocTpoena
neprneHauKkysipHo a4. Ha mockoctu Ilsnpsimas a um3oOpasutcs Toukou. Urtak, B
cucteme I1,/11s npsimast a ctana npoenupyromieid OTHOCUTEIBHO TIOCKOCTH [ 5.

3amava 19

[IpeobpazoBarh uepTex TakK, YTOOBI IJIOCKOCTH OOIIEro TMOJIOKEHUS B HOBOM
CHCTEME IUIOCKOCTEU MPOECKIMN MPOEUUPYIOIIEH.

[TycTh miiockocTh 00111er0 MoIoXKeHus 3aaana TpeMs Toukamu A, B u C (.

Jns pemieHus MOCTaBIEHHOW 3a/a4d HOBYKO IUIOCKOCTh MPOEKIUH HYKHO
pPacnoJIOKUTh NEPHEHAMKYJIAPHO TpeyrodbHUKY ABC W OmHONW H3 IUIOCKOCTEN
MPOEKIMK. 3HAYUT, HOBAas IUIOCKOCTh JOJDKHA OBITh TEPIEeHIUKYJISIpHA JIMHUAW
MIEPECEUYEHHUS 33 TaHHOM TIIOCKOCTU C OJHOM U3 TNIOCKOCTEN MPOEKIUMN.



[Tpu 5TOM HET HEOOXOIUMOCTH CTPOUTH TAKYIO JMHUIO, TAK KaK €€ HAMpaBJICHHE
MOKHO YCTAHOBUTH C TIOMOIIBIO IJIaBHOM JINHUHU TUIOCKOCTH.

BoT moueMy B 3aJaHHOM TIJIOCKOCTH MPEKJE BCETO MPOBOASAT OJIHY M3 TJIABHBIX
JMHUN, Hanpumep ropu3oHTanb AH. DTa ropu3oHTalb HyXHa MJISI OPUEHTUPOBKU
HOBOM IUIOCKOCTH Tipoekuuu Il;. Pacmonoxus H4J-AH, MBI OOecreunBaeM cpasy
BBITIOJIHEHUE JIBYX YCJIOBMil: HOBas IulockocTh Il, Oynmer mepnennukymnsipHa u I1; u
II0CKOCTU TpeyronbHuka. HoByto och X4 MpoBOAST 1o NpsMbIM yriioM K AjH;. IIpo-
BEIs Yepe3 TOPU3OHTAIbHBIE IPOCKUHUH BEPIIMH  TPEYrOJIbHUKA  MPSIMBIE,
IIEPIICHAUKYJIAPHBIE HOBOW OCH, OTKJIAJbIBAOT HAa 3TUX HOPAMBIX OT Xi4 OTPE3KH,
paBubie Zp Zg u Zc. Tak mnonydaercss HoBas (poHTanmbHas mnpoekuus AyB4Cy
tpeyronbauka ABC, mpexacraBistomas coOOl MNPsAMYIO0 JUHUIO. 3aMETUM, YTO Ha
I0CKOCTh [, KOTOpAs NMepneHAUKYJIISIpHA

TpeyroibHuky u Il;, 0e3 uckaxeHuss mpoeuupyercss yroi (@), oOpa3oBaHHBIM
TPEYTOJIBHUKOM C TIOCKOCTHIO 11;.

AHaJIorTH4HOE TMpeoOpa3oBaHUE BBHIMOJHEHO Ha puc. 126, rae miockocTh 11
3aMeHeHa II0ocKocThio 11, mepnennukynapuon I, u tpeyronsauky ABC. [Ins 3Toro B
MJIOCKOCTH TPEYroJIbHUKA Oblia mpoBejieHa ¢poHTans AF, meprneHauKyaspHO KOTOPOH
u pacnonaraercs miockocts I, HoBas ock X4 BeiOpana mepneHANKYIIpHO A,F,.
[imockocTh TpeyrosibHUKa OTHOCUTENBHO Il crana mpoeunpyromen. Ha mnockocts I,
0e3 HCKaXEHUs TMPOCIUPYETCS Yrojl Y HAKJIOHA TPEyrojJbHUKa K (POHTAILHON
ITOCKOCTH npoekuunid 1.



3amaua 20
[TpeoOpazoBaTh dYepTex Tak, YTOOBI IUIOCKOCTh OOIIEro IOJIOKEHHS CTaja

MAPALIEITBHON OJHOM U3 IUNIOCKOCTEW MPOEKIIUM HOBOU CUCTEMBI.
[TycTth nan TpeyroiasHuk ABC B IIOCKOCTH OOIIEro MOJI0KEHUS.

B

LS

Hy»XHO co3aaTh Takyto0 HOBYIO OPTOTOHAJIBHYIO CUCTEMY IUIOCKOCTEW MPOEKIIHH,
B KOTOPOU OJlHA M3 HUX JIOJDKHA OBITh MmapajieIbHON TpeyroybHUKy. B cucreme I11/11;
TaKyl IUJIOCKOCTh IOCTPOUTH HENb34. JIeMCTBUTENBHO, IUIOCKOCTh, MapajuieibHas
TPEYroJbHUKY, He OyaeT nepneHaukyisapHa Hu II;, Hu I, T. e. oHa He oOpa3syer c
IJIOCKOCTSIMU IIPOEKLIMH OPTOTOHAIIBHON CUCTEMBI.

Pemenne 3amaun TpeOyeT ABOMHON 3aMEHBl IIOCKOCTEH mMpoeKiui. CMBICT
nepBoit 3amensl 11, Ha [, 3akmtodaercs B mpeoOpa3oBaHUU IIOCKOCTH TPEYTOJIbHUKA B
IPOCLIUPYIOLIYIO.

Bropoii atan pereHus 3aiauun 3akiatodaercs B mepexojae ot cucrtemsl I1,/11, k cu-
creme I1,/I1s. HoBast miockocts I1s ycranaBnuBaeTcs || TPEYrOJbHUKY, & 3HAYUT, HOBAs
och X5 HaA DMOIOPE NPOBOAMUTCS MNAPAUIENBHO MPSIMOM, Ha KOTOPOM OKa3ajaucCh
pacnionoxensl Touku A4, By U C, Kak oOblyHO, uepe3 yKa3aHHBIE TOUKH MPOBOIST
MEPIICHIUKYJISIPhl K HOBOM OCH U OTKJIAJBIBAIOT HA HUX OT X45 OTPE3KH, paBHbIE, LaLp
ul..

[Toctpoennass  mpoeknus  AsBsCs  ompenmenseTr  HUCTHHHYIO — BEJIUYHHY
TPEYTroJIbHUKA.

Ecnu xe paHHas TJIOCKOCTh - MOPOCHUPYIONIAs, TO TIOCTaBJICHHAas 3ajaya
pemaercs OJNHOW 3aMEHOM IUTOCKOocTeW. B aTtom ciydae mockocts IljmapamnensHas
tpeyronsauky ABC, obOpasyer ¢ I, oproronansayto cucremy Il,/I14. HoBast mpoexius
A4B4C,4 Ha nockocTs [l onpenenseT ICTUHHYIO BEIMYUHY TPEYTOJbHHKA.

3amaua 21

IIpeoOpazoBarh YepTeK TakK, YTOOBI TIpsAMas OOIIETO TOJIOKSHHS ITOCTIe
MIOBOPOTA OKa3aiach MapAJLICIIBHON OJJHOU U3 IIIOCKOCTEN MPOECKIIUH.

Ecmu npsimas nmapannenbHa twiockoctd 11y wim 11, To omHa M3 ee mpoeKiun
JOJDKHA OBITh TapajuiesibHa ocu X, a €CJIM ATOM OCH Ha JMIope HEeT, TO OJHAa U3
MPOCKLIMN MNPSAMOM [OJDKHA MEpeceKaTh JUHUU IPOCKIMOHHOW CBSA3U IO MPSMBIM
yrioM. CnenoBaTenbHO, pellasi 3ajady - pacloyioKUTh NpsAMyro a napamenbHo [,



HaM TPUIETCS MOBEPHYTh TOPU3OHTAIBHYIO TMPOEKIHUIO a; TaK, 4yToObl OHA cTaja
NEePHeHAUKYJIIpHA JIUHUSAM CBsi3u. sl peanuzanuu Takoro moBOpOTa OCh BPAILEHUS 1
HY>KHO BBIOpATh MEPHEHANKYISIPHO TuiockocTu I1;.

Ocp mpoBeneHa 4yepe3 TOUKy A D a, KOTOpas MpH BPALIEHUU OpsIMOA Oyaer
HenoABWkHA. YTo kacaerca mobOoi npyroil Touku B (B D a), To onHa u ee
TOPU30HTAJbHAsL MPOEKUHUS OMUIIYT YT OKPYXHOCTH. YTOJI MOBOpOTa TOYKH B
OTIPE/IENSeTCS YCIOBUEM MEPIICHIMKYIAPHOCTH HOBOM POEKIMH a1 MPsAMO#i a K IMHUHM
IIPOCKIIMOHHOM CBsI3U. B pe3yibprare Takoro moBopoTa Ha MmiaockocTh I, 6e3 nckaxeHus

IPOCLUPYIOTCS U OTPE30K AB M yroi ¢, KOTOpbIi IpsiMasi & COCTABJISIET C IIOCKOCTHEO
I1;.

Puc 138

Bpamiennem BOKpyr OCH, NEPHEHIUKYISIPHOU IUIOCKOCTH Il,, MpsiMyr0 a MOXKHO
MOBEPHYTH J10 MOJIOKEHUA, napauienbHoro miockoctu I1; (puc. 138). B sTom ciyudae
dbpoHTanbHAS MPOEKIUS MPSIMOU MOCJE €€ TOBOPOTa JOJKHA OBITh MEPICHIUKYIISIPHA
JUHUSAM TPOEKIUOHHOM cBs3u. Ha mockocts Il; 63 uckakeHUs MPOeUpPYIOTCS
otpe3ok AB mpsiMoit a 1 yroi y , 00pa3yeMblii 3TOM MPsIMO# C TIOCKOCTRIO [15.

WTak, oHUM MOBOPOTOM BOKPYT MPOCIHUPYIONIEH MPIMON (OCH) IPAMYH000IIIero



ITOJIOKEHUS MOKHO PACIOJIOKUTH MTApaJUIENIbHO OJHOM U3 INIOCKOCTEW MPOEKIUH.

3amaua 22

[TpoOpa3oBarh uepTek Tak, 4TOOBI MpsiMasi OOILEro MOJOXKEHHUS B pe3yibTare
BpAIICHUS CTaJIa IPOCUMPYIOLIEN IPSIMOM.

Jlocturaercs 3T0 JBOMHBIM IOBOPOTOM IIPSIMOM @ BOKPYT JABYX Pa3jIN4HbBIX OCEH.

IIepBbIil TOBOPOT HA yTOJd ¢ CAENIAaH BOKPYT OCH, KOTOpas MPOXOJUT Yepe3 TOUKY
A npsamoii neprnieHauKysspHO II;. Ilpsimas a mpuBencHa B MOJOKEHHE, NApajlIeIbHOE
I0CKOCTH Il,.  DTOMy IONOKCHHIO TPSMON COOTBETCTBYIOT MPOCKIMH A, H ay.
BTopo# moBOpOT Ha yroa y OCyIIECTBIEH OKOJIO OCH, NEPHEHAUKYIAPHOMN IIJIOCKOCTH
I, u Taxke mpoxossiieit yepe3 Touky A. B utore dbpoHTabHAS TPOCKITUS a,” PSAMOM
0Ka3a/ach BEPTHKAILHOM, a TOPH3OHTAIBHAS a;° - MPEBPATHIACH B TOuKy. Cama sKe
IpsIMasi 3aHsUIa MOJIOKEHUE, IEPIEHANKYJIIPHOE IIIOCKOCTH [1;.

3agaua 23.
[IpeoOpa3oBarh uepTek TakK, YTOOBI TMpsMas OOIIEro TOJIOKEHUS TIOCIe

IIOBOPOTA CTAJIA MPOCLUPYIOLIEH IPSMOMN.

Paccmotpum  mpeoOpazoBanue miockoctu A ABC  Bo  (QpoHTAIBHO
mpoenupyronryro. M3BECTHO, YTO OTIIMYMUTENIBHBIM NPU3HAKOM TAaKOW IJIOCKOCTH Ha
AMIOpE SBISAETCA MEPIEHANKYISIPHOCTh TOPU30HTAIBHOM MpoeKInU h; ee ropu30HTaIu K
OCH X WJIM, YTO TOXE, MapajuieJbHOCTh hy JIMHUAM CBA3U. BOT modemy mo miocKoCcTH
TpeyrosbHuka ABC mpexzae Bcero mpoBeneHa ropuzoHtans CD, koTopasi BpalleHHEM
Ha yTOJ \y BOKPYT OCH 1 puBeaeHa B nojioxken CD L 11, ITepecekas ochb BpalleHus,
OJlHA TOBEPHYTass TOPU3OHTAIIb HE ONPEACISIET MOJIOKEHUS TIIOCKOCTH TPEYTrOJIbHUKA.
[TosToMy Bcien 3a HEW Ha TOT K€ Yroy Y MOBEpHYTHI BepuinHbl A U B. ®poHTanbHas
MPOCKIUSI TPEYroJIbHUKA TMpeBpaTwiach B TmpsMmyto JnuHu0. OnHa oOpasyer c
TOPU30HTAJIBHON JIMHUEN yToa , paBHbINA yray HakinoH ABC k mitockoctu I1;.



3amaua 24
[IpeoOpazoBaTh YepTekK TaK, YTOOBI INIOCKOCTH OOIIEro MOJIOKEHUS B PE3yIbTaTe

BpAIlCHUs OKa3ajach NapaJlIeIbHOW OAHON U3 INIOCKOCTEN MPOEKIIUA.

[IpuBeneM cHayasia TO peEUIEHUE 33Ja4M, KOrJa OCAMM BpAILEHHs CIIyKaT
npoenupytoue npsameie. [lepsbiit moBopoT TpeyroasHuka ABC Obul caenan BOKpyT
BEPTUKAJIBHOHN OcH, npoxojsdieil uepe3 BepunHy C. B pe3yibTare miockocTh 001ero
MOJIOKEHUS cTana (PPOHTAIBHO MPOEHUPYIOLIEH, T. €. MEPBbI 3Tan MpeoOpa3oBaHU
ABJSETCA TOYHBIM NOBTOPEHUEM pelieHus 3afgauu 3. Jlanee MOKHO mpoaenaTs BTOPOU
IIOBOPOT HA YTOJI (@ BOKPYT OCH, NMPOXOIAIIECH 4Yepe3 BEPIINHY B* NIEPIIEHAUKYIIAPHO
mwiockoctu Il,. @poHTalbHBIE MPOEKUMHU BCEX BEPIIUH TPEYrojbHUKA OyayT
nepeMeniaTbCsl M0 KOHUEHTPUYECKUM Jayram, MpPOBEACHHbIM M3 TOYKM B,  Kak u3
LIEHTpa, @ TOPU3OHTAIbHbBIE - [0 MPSAMBIM, NEPIECHIUKYISIPHBIM JMHUAM CBs3H. [locne
NOBOpPOTAa HAa YroJl ¢ IUIOCKOCTh TpPEYroJbHUKA OKa3ajach napauienbHo I;.
CnenoBaTesibHO, TOPU3OHTAJIbHASI TMPOCKIIHUS A12 Bll Cll TpEyrojbHUKa 0e3
UCKaXEHHsI OIpeIessieT ero Gopmy.

- "

[Toxaxkem Temneps, 4TO 3Ty 3a/1a4y MOXKHO PEIIUTh MEHEee IPOMO3KUM CIIOCOOOM
- BpaIlllEHUEM BOKPYT TOJIBKO OJHOU OCH.

Ecnu 3amatbecst LEAbIO:  OJHMM  ITOBOPOTOM  PACHOJIOKHUTh  TPEYTOJIbHHUK
napajiesnibHo miockoctu I1;, To 3a och BpalleHus CilienyeT NPUHATh TaKylo IpsMYIO B



MJIOCKOCTH TPEYTOJbHUKA, KOTOpasi elle 10 BpalieHus Oblaa Ol mapaiuiensHa [y, T. e.
OJIHY M3 €ro rOpu30HTAJIEH, TAKOM rOpU30HTANIBIO sBisercsa npsamas CD. He nosropsisa
BCEX IOSICHEHMH, coiepxamuxcs B 0. 1 mpeasigymero mnaparpada, rie
paccMaTpuBajIOCh BpallCHUE TOYKM BOKPYI TOPHU30HTAlIM, OTMETHUM TIJIABHOE B
IOPEICTOAIEM MOCTPOCHHUU: B TOT MOMEHT, KOTJa IUIOCKOCTh TPEYrojibHUKa Oyjaer
napayensHa [I;, ropu30oHTaIBHBIE MPOEKIUU KaXXI0H M3 NEPEMEIIAOIIMXCS BEPUIMH
OKaXYTCs YAAJICHHBIMA OT OCH BpAILECHUS HA PACCTOSIHUE, PABHOE PaJANyCy BpalllCHMS
JAaHHOU TOYKH. /[ambHENIIE MOCTPOCHUS BBIOJIHSAIOTCS B TAKOM MOCIEIOBATEIBHOCTH

1) IlpoBomum mpsimbie, mnepreHAuKyIsipHpie C;D;, mo koTopbIM OyayT
nepeMenaThCsl TOPU30OHTAIBHBIE TPOEKIIMHN BPAILAIOIIHNXCS TOYEK;

2) cTpouM IPOEKINH pajuyca BpalleHHs OJJHOM U3 HUX, Hanpumep A. D10 OyayT
otpe3ku A;O0; u Ay0,;

3) mo ABYM INpPOEKLUHSM OINPEAEISIEM HUCTUHHYIO BEIUYMHY pajuyca BpallEHUs
Ra. Ha pucynke paauyc Ra onpenenen BpamenueM orpeska OA BOKpYT OcH, MPOXOIs
nieit yepe3 Touky O u nepneHauKyasspHoi miockoctu I1;

4) orpe3ok Ra orknaasiBaeM oT Touku O BAOIb TOM NPSMOW, MO KOTOPOWM
[EPEMEIIAECTCS TOPU30OHTAIIbHAS TPOCKLUS BEPUINHBI A;

5) depe3 MOJYyYEHHYIO TOUKY Al u HEMOJABWKHYIO Dj, MpOBOIMM MpsSIMYIO J0
NIEPECEUYEHNs] C MPSIMOM, MO KOTOPOM MNEPEMENIAETCS TOPU30HTAIbHASA IPOCKLINS
BEpIUKHEI B;

6) coenuHss HailICHHbIE TOYKU A u By JIpyr € APYIrOM U C HENOJABMKHOU
BepmimHOM Cq, ITOy4aeM HOBYIO TOPHU30HTAIBHYIO TPOEKIMIO TPEYTOIbHUKA.

OTa mpoekuus M ompeaenser HarypalibHyro BennuuHy A ABC. ®ponrtanbHas
IPOEKIUS TPEYTOJIbHUKA OKaXKETCsl TPeoOpa3z0BaHHOM B MPSIMYI0, KOTOpasi COBMAJAET C
C,Ds.

3agauya 25
1. Onpenenenvie paccTOSIHUN



a) Paccrosinne Mexay J1ByMsI TOUKaMHU.

3agaua CBOAUTCS K ONPEICIICHUIO UICTUHHOM JIJTMHBI OTPE3KA, COCAUHAIOIIETO JBE
naHHble Tadyku. Ee pemieHue cBs3aHa ¢ mnpeOpa3oBaHHEM dYepTeka, B pe3yJbTare
KOTOPOI'O JIaHHBIA OTPE30K OKa3bIBACTCS IMAPAJUICIbHBIM OJHOM W3 IIJIOCKOCTEHN
MIPOCKIUH.

Pwe. 183

0) Paccrosnue otTouku 10 mnpsAMol. CIOXKHOCTh peHIeHUus HTOW 3aJauu
CYILIECTBEHHO 3aBUCUT OT 3aJlaHHBIX Mpoekuuid. 3 Bcex ciydyaeB, HauboJiee MpoCTOH,
koraa npsimast | cocrabisina ¢ Iy, mpsiMoit yrodl U MpoenupoBaliach Ha ATY IJIOCKOCTh B
TOYKY.

K sTomMy yacTHOMY CIIy4ar0 pacIioIoKeHHsS MpsMoi | MOXKHO Bcerma mpuiTH,
WCMOJIb3YSl MOCTPOCHUS, TOKA3aHHBIE BBIIIE MPU PEUICHUU BTOPOM OCHOBHOW 3aJayM.
HamomauMm, uTto mnpeoOpa3zoBaHue MPOEKIUH MPSIMOM OOIIEro MOJOXKEHUS B TOUYKY
TpeOyeT NBOMHOM 3aMeHbI IockocTel. [Ipsamas | crana mpoenupyroiei OTHOCUTEIBHO
mwiockoctu Ils, a ee mpoekuuss Ha Ils Oymer Toukoit ls . Ha Ty e mmockocts Ils
CIIpOEIIMPOBaHa U J1aHHas Tauyka A. PaccTosiHne Mex1y HOBOU MpoeKkuueil As TOUuku A
¥ HOBOM mipoekituei |s mpsimoii | OymeT nckoMbIM.

Ha pucynke mokaszaH ¥ oOpaTHBINA MPOIECC MPEoOpa30BaHusl MPOCKIUN OTpe3Ka
AK ot cuctemsr I1,/T1s k nepBonavanshoii [1;/I1;. 3ameTum, uto npoekmus otpeska AK
Ha IJI0CKOCTh [I; mocTpoeHa mapayieabHO OCH X45, TAK KaK 3TOT OTPE30K INapajuielieH
miockocTH Ils.

B) PaccTostnue Mex 1y AByMs MapajuieibHBIMU TPSIMBIMU.

I~
as‘/‘bs flg ¥4
Puc. 154

JIBYX MapajuIeNIbHBIX MPSIMBIX OOIIETO MOJIO0KEHUS IBOWHON 3aMEHON IIOCKOCTEH
MPOEKIMN MpeoOpa3oBaHbl B TadyKd. PaccTosiHME MEXIy HHUMH OyJeT HCKOMBIM.



JIeWCTBUTENBHO, NPU BTOPOM 3aMEHE IUIOCKOCTEM TMPOEKUUKA IIOCKOCTh [l5
pacnoyiokeHa IO IMpsAMBIM  yrjaaM K 3afJaHHbIM nOpsAMbIM.  Clle10BaTenbHO,
NEPIEHANKYJISAP, OIMYIIEHHbI W3 KaKOW-TMOO TOYKM OJHOW NPpAMOM Ha JPYrylo,
napasuieneH miockoctu Ils u cnpoenupyeTcst Ha Hee 6€3 UCKaXKEHUS.

r) PaccrossHue mMexay IByMs CKPELIMBAIOUIMMUCS NPSIMBIMU. JTO PACCTOSHHUE
u3MepseTcs JUIMHOM neprenaukyisapa CD, obmiero k 3aganHbIM npsiMbeIM. Ecinu oxHa u3
HUX, HAlIpUMEp a, NEepHeHIUKYIsIpHa M10ckocTH 11; To 06muit neprnenaukysip CD kak
IpsIMasi, COCTABILIIONIAS MPSIMOM YTOJI € 4, OKAXKETCs NapajuiesbHbIM 11ockocTy [1;. Ho
torga mpsimor yronm Mexay CD w BTOpoW W3 CKpelMBAarOmUXCs MpsMbIX D Ha
miockocTh [l cripoenmpyercst 6€3 wuckaxeHus. (s 3Toro gactHOro ciydvas (a 111y)
pelIeHne 3a7a4M TaHO HA PUCYHKE.

Puc. 185

Pwe, 1686

COCTOUT B TOM, YTO OJIHA M3 CKPEIIMBAIOIIMXCA MPSMBIX PACIIOJIOKEHA Mapa-
JIEJILHO ILTOCKOCTH 1. DTO MO3BOJISIET ¢ MOMOIILIO TOJIBLKO OJHOM 3aMEHBI IJIOCKOCTEMN
MPOEKIUN MEPEUTH K TOMY YAaCTHOMY CIIYy4Yar), PEIIEHWE KOTOpPOro MPUBEICHO Ha
npeapiaymeM smope. [Toctpoenus B cucteme I1,/T1, Ha puc. 157 Hudem He oTIUYAIOTCS
OT IOCTPOEHUM, BBITTOJTHEHHBIX HA PUCYHKE.



Puc. 157

B o6miem ciyuae, korja Kaxzaasi U3 CKpeIIMBAIOIIMXCS NPSIMBIX HE TapajielibHa
HU OJTHOM M3 IJIOCKOCTEHN MPOEKIMii, 3a7a4a CBOAUTCS K MpeoOpa30BaHUIO YepTexka, B
pe3yibTaTe KOTOPOTo MPOEKIIUS OHON U3 JaHHBIX MPSIMBIX JIOJKHA CTAaTh TOYKOM.

d

DTOro MOKHO JIOCTHYbH JIMOO JABOMHOM 3aMEHOM IIJIOCKOCTEH, JU00 JIBOMHBIM
ITOBOPOTOM CHCTEMBI CKPEITUBAIOIINXCS MPSMBIX.

52/
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Puc. 159

n) PaccrosstHue OT TOYKHM 10 IUIOCKOCTU. VICKOMOE pacCTOSIHUE HU3MeEpseTcs
JUIMHOW TEpIEHAUKYJISpa, OMYIIEHHOTO U3 JAaHHOW TOYKM A Ha IUIOCKOCTb 0. DTOT
IIEPIICHIUKYJISIP MTPOEUPYETCS B HATYPAIBbHYIO BEJIMYMHY HA Ty IJIOCKOCTH ITPOEKIINM,
OTHOCUTEJIBHO KOTOPOM JaHHas IUIOCKOCTBb O sBIsETCs npoeuupyromen. Ilostomy
pellleHre 3a/ladyl MOXKET OBITh CBEIEHO K TakoMy NpeoOpa3oBaHUIO, B pe3yJibTaTe
KOTOPOTO 3aJaHHas IUIOCKOCTh CTaHET INpoeuupyromend. Ha pucyHke paccrosHue Ot



TOYKM A 10 1iockoctH TpeyrojdpHuka BCD onpeneneHo 3aMeHOW IUIOCKOCTEN
MIPOCKIUH.

Pemenne Toi ke 3amaun 0e3 BBEJCHMS HOBBIX IUIOCKOCTEN NPOEKLUH, I7€
IPOEKLUHU NEPIEHANKYISIpa P MOCTPOECHBI C MOMOIIBIO [VIABHBIX JIUHHUN MJIOCKOCTH O
ropusorTany h u gporramn f (p;Lhy, p,-Lhy).

OcHoBanue nepneHaukyispa (touka K) ompeneneHo mo W3BECTHOW cxeme, a
UMEHHO:

1)6 9 p(c L1Iy),

2) (1-2)=6 A0,

3) K=p A (1-2).

HarypanbHas JUIMHA MCKOMOTO paccTosHus A; K;' Haiinena cmocoGom
BpalICHUSI.

e) PaccTostHue Mexay IByMs MapajulelIbHbIMU IIOCKOCTSMU. B naHHOM ciydae
pPacCTOSIHUE H3MEpPSIeTCA JUIMHOM IEPIEHIUKYISIpa, ONYIIEHHOIO W3 ITPOU3BOJIBHOU
TOYKM OJIHOM IUIOCKOCTM Ha JApyryro. Takum oOpa3oM, 3Ta 3ajada CBOJUTCS K
MPEIbITYIIECH.

3amaua 26
Haiitu nmuaMIO TIepeceueHns TOBEPXHOCTH MPU3MBI C TIIIOCKOCTHIO.

Pemenue. [l Toro, 4YTOOBI MOCTPOUTH JUHUIO TMEPECEUCHHUs, HY)KHO HAWTH
TOYKH TIepeceucHHs pedep MpHU3MbI ¢ JaHHOH IIOCKOCThI0. HaxomuMm Touky (Aj, Aj)
nepeceuenust peopa (1, 1') ¢ mnockocTrio. I'opu3oHTaNIbHAS TpoeKIus (A1) 3TON TOUKH
COBIIQJIa€T C TOPUBOHTAIBHOM MpOEKLMEN pedpa; 3Has 3TO, HAXOJAUM BEPTUKAILHYIO
npoekiuio (A;) TOYKH, TOJB3YSICh YCJIOBUEM, 4TO Touka (A, A;) JEXKUT U Ha
IJIOCKOCTH P. AHanormyusIM mopsiikoM HaxoguMm Touku (Bi, B,), (Ci, C;) u (Dy, D))
nepeceyeHnii octaibHbIX pedep ¢ miockocThio P. CoenuHUB mociaeaoBaTENbHO
HaWJICHHbIE  TOYKH, I[IOJy4aeM TMPOEKIMM HCKOMOW JIMHUU  [EPECEUCHUS:
ropu3oHTanbHyI0 (A1B1C;D;) n Beprukamsuyio (A,B,C,D;). M3 deprexa BUAHO, UTO
ropuzoHTanbHas mpoekius (A;B;CiD;) nmHHMM nepeceueHus coBmamaeT  C
TOpPU30HTaILHOM npoeknuei (1, 2, 3, 4) mpu3MBl.

cmp301 due.825

3agaua 27
Haittu nuHMI0 epeceyenrsi MOBEPXHOCTU MPU3MBI C ITIOCKOCTHIO P.



Pemenne. HyxHO HaliTH TOUKHM mepecedeHus: pedep MpU3MBbI C MIOCKOCThIO P.
Haxomaum Touky (A;, A,) nepeceuenus pedpa (1, 1') ¢ mI0cKoCThIO; 3aKiI04aeM pedpo B
IUIOCKOCTh R, mapamiensHyr0 BepTUKaIbHOM IUIOCKOCTH MPOEKIHM, KOTOpas
nepecekaer 1iockocte P mo ¢dpontanu. Ha mepeceueHun BepTHKAIbHBIX MPOEKIIHMA
pebpa u GpoHTANIM MMOTyYaeM BEPTUKAIBHYIO MPOEKIHUIO (A,) TOUKH; 3HAS €€, HaXOJIUM
TOPU3OHTAJIBHYIO MPOEKIUi0 (A;) TOYKM HA TOPU3OHTAIBHOW MPOEKIUU pedpa.
AHanornyneiM oOpa3zom HaxonuM Touku (Bi, B)), (Ci, C;) u (D1, D,) nepeceuenuii
ocTaJbHBIX pedep ¢ MmIockocThio. COEMMHUB TMOCIENOBATEIIbHO HAWJACHHBIE TOYKH,

MOJIy4aeM IPOEKIIMH UCKOMOU JIMHUU: ropu3oHTaNbHYI0 (A1B1C1D1) n BepTukanehyto
(A2B2C,D3).

cmp301 ¢due.826

3ajaua 28
Haiitn Touku nepeceueHus npssmMor AB ¢ TOBEPXHOCTHIO MUPAMUJIBI.

Pemenue. 3axmouaem npsmyro AB B mpoduibHyro miiockocte R, koTopas
IIEPECEKAeT IOBEPXHOCTh MNUpaMuabl Mo TpeyroapHuky CDE. Ha mnepeceuennn
NpOQUIBHBIX MPOEKUHUHA MOJYYEHHOTO TPEYroJbHUKAa W 33JaHHOW MpSMON HaXOAUM
npodunbubie poekiuu (M3) u (N3) HICKOMBIX TOYEK; 3Has WX, HaxoauM Touku M u N
Ha npsimoid AB u Touku M, u N, Ha ipsimoit A;,B..

S,

a1

cmp3%2 ¢ue.998



3agaua 29
JlaTh MOJIHYIO Pa3BEPTKY MOBEPXHOCTH YETHIPEXYTOJbHOM MPU3MBI.

Pemienue. IlonHas NOBEPXHOCTh 3aJaHHOW NPHU3MBI COCTOMT W3 YETHIPEX
NPSIMOYTOJILHUKOB M JABYX YE€TBHIPEXYTOJIbHUKOB. [IpoBOAMM MPOM3BOJIBHYIO MPSIMYIO
NN u Ha Hel oT Touku A otknaasiBaem otpesku AB, BC, CD, DA, paBHble cTOpoHaM
ocHoBaHus npusmbl, T. e. AB = ab; BC = bc u 1. 1. Uepes Ttouku A, B, C, D, A
MPOBOJMM NEPHECHAUKYIAPbl K mpsiMod NN M Ha HMX OTKJIAJbIBAEM OJIMHAKOBBIE
OTPEe3KH JUTMHOW N; COCIMHWB KOHIBI TEPICHIUKYIIAPOB, TOJIydaeM MPSIMYIO
A;B;C1D;A,, napaimensayro npsmoil ABCDA. 3atem npuctpanBaeM, Hanpumep Mpu
ctopoHe AD, HuwxHee ocHOoBaHue mnpu3Mbl, a npu cropoHe Aj;D; - BepxhHee ee
ocHoBanwue. [lomydyeHHas Gpurypa sBiIsSIeTCS MOJTHON pa3BEPTKOM MOBEPXHOCTU TIPU3MBI.
[Toka3piBaemM pomonaHUTENbHO, Kak mnepeHectn Touky (Kj, K;), 3amanHyro Ha TpanHu
BB1C;C npusmsbl, Ha ee pa3epTky. OtknaneiBaeM Ha cropoHe BC ortpe3zok BM,
paBHBIE DM, ¥ , BoccTaBMB MEpHEHIUKYNIAp, OTKIaablBacM Ha HeM oTpe3ok MK,
paBHbIi M’K’.

3amaua 30
JlaTh MOJHYIO Pa3BEPTKY YETHIPEXYTOJIbHON THPAMU/IBI.

Pe m1 e 1 u e. J{7st TOro 4To0bI MOXKHO OBLIIO TOCTPOUTH HATYPATIBLHBIC BETUYMHBI
OOKOBBIX TpaHEW MHUPAMHU[IBI, HEOOXOJUMO OIPEACIUTh HATYpaJbHbIC BEIUYUHBI €€
00KOBBIX pedep. OTKIIabIBaéM Ha OCU MPOEKIUN OT MPOU3BOJIBLHOM TOUKH S;0TPE3KU
S181, S1b1, S1C1,5:d;, paBHBIC UIMHAM TOPU3OHTAIBHBIX MPOCKINK OOKOBBIX pedep;
COCIIMHUB TOYKH a,, by, ¢, d|C TOUKOI S; TTOJTydaeM HaTypaJIbHbIC BEIMYUHBI ATHX pedep.
3agaeM POM3BOJIBHYIO TOUKY S M CTpouM mocnenoBarenbHo rpanu SAB, SBC, SCD,
SAD, 3Hasg Tpu CTOPOHBI KaXJOW TpaHH. 3areM mpuctpamBaeM ocHoBanue ABCD
nupamMubl pu Kakoil-nmubo cropone, Hanpumep BC. Ilonyuennas ¢urypa sisiercs
IIOJJHOM Pa3BEPTKOM MOBEPXHOCTH nMpaMuibl. [loka3piBaeM JONOJHUTENIBHO, KaK
nepedect Touky ( K K;), 3amannyro Ha rpanu (sbe, s'b'c') mupamuasl, Ha ee
pa3BepTKy. OTKinagsiBaecM Ha ctopone BC orpesok BM =bm, a 3arem, coennuus Touku
S u M npsimoii SM, oTkiaabiBaeM Ha Helt otpe3ok SK =s;'k; .

'\ ‘\.



3amaua 31
[Munuaapuyeckas BUHTOBAs JMHHUA. TaKyrO JIMHWIO OMKMCBHIBACT TOYKA, KOTOpas

IBWKETCS 10  KakoM-nmnbo  oOpasyromeil  mOpsAMOro  KpyroBoro — LMJIMHJpA,
BpAIAIOLIETOCs OKOJIO CBOEH OCH Tak, YTO NyTh, IPOXOAUMBIM  TOYKOH IIO
oOpa3yolei, Bce BpeMsl MPONOPLHUOHANIEH YTy HOBOPOTa HUJIUHIPA.

CMmenieHre TOYKHM BOJIb 0Opasyrouleil 3a OJuH 00OpPOT LMJIMHIPA HAa3bIBAETCS
IIaroM HUWIMHIPUYECKON BUHTOBOM JuHMHU. Ipy nmoctossHHOM 11are h BUHTOBas NUHUA
nepecekaeT Bce 00pa3yrolre MWIKHIPA, HA TOBEPXHOCTU KOTOPOrO OHA PacCIlOJIOKEHA,
IIOJ1 OJHUM M TE€M K€ yriaoM. PazanyaroT npasyo, a) U JI€BYI0, 0) BUHTOBBIE JIMHUH.

[locTpoeHne mpoeKuMi OUIMHAPUYECKOM BUHTOBOW JIMHUM JAHO HA PUCYHKE.
HcxoaupiMu JaHHBIMU CIIykaT: R - pagumyc munuHiapa, h - mar BUHTOBOM JIMHUU U
HAIIpaBJICHUE JINHUY - B JAHHOM CJIy4ae IpaBoe.

Tak Kak yIJIOBOE IIEPEMEIICHUE TOYKH, JBWXKYIIECUCS MO LWJIWHIPUYECKOU
BUHTOBOM, IPAMO INPONOPLHUOHAIBHO JMHEWHOMY IEPEMELICHUIO, TO IIPU IIOBOPOTE
Toukn Ha 360°/n OHA TOIDKHA TIEPEMECTHTHCS MAPAIIEIbHO OCH LIWIHHAPA Ha 1/n mara.
B Hamem ciyudae N=12, a moToMy M OKpYKHOCTb, SIBISIOIIASCS TOPU30HTAIBHOU
IpOoeKLUKeN MWINH/PA, U BBICOTA €ro, paBHas wwary h, pasaeneHsl Ha 12 paBHBIX YacTew.

@poHTanbHas NPOEKIMS KaXI0M MOCIEAYIOIIEH TOUKU, HApUMep 2, , CMEIEeHa
OTHOCHUTEJNILHO TPEeAbIayIel TOUku 1, BAoJb ocH IuMHApa Ha 1/12 yacTe mara h u,
KpOME TOro, 3Ta MPOEKLHUs HaXOAUTCA Ha OOIIeM MepheHaukynsipe kK ocu Ox ¢
COOTBETCTBYIOIIEN TOPU30OHTAIBHON MPOCKIIUEN TOUKOH 2.

@poHTanbHasi  NPOEKUUA  BUHTOBOM  JMHUM  MPEACTABISIET  cOOOM
ne(hOpMHUPOBAHHYIO CUHYCOUY, TaK KaK 3aKOHOMEPHOCTb €€ MOCTPOEHUs Ta ke, YTO U
IIPU ITIOCTPOECHUU CUHYCOUIBI.

[Ipn pa3BepTKe HUIMHAPUYECKOM IMOBEPXHOCTH HA IIOCKOCTh, BUHTOBAS JTUHUS
MpeBpamaercss B NOpsAMyr0. OTO OOBACHAETCS TEM, 4YTO JMHEHHOE U YIJIOBOE
MEPEMELLCHHS TOYKH CBS3aHbI MPSIMOM MPONOPLUHUOHAIBHON

Puc. 181



3aBUCUMOCTBI0. Clie0BaTENbHO, BUHTOBAs JIMHHUS €CTh T'€0JE3UYECKasl JIMHHS
UUJIMHIPUYECKON MOBEPXHOCTH. M3 pacCMOTpeHUs pa3BEpTKU LUJIMH]IpPA C HAHECEHHOU
UUJIUHIPUYECKOM BHUHTOBOM JIMHUEM MOYKHO YCTaHOBUTH 3aBUCHUMOCTb MEXIY
paauycoM muiuHIapa R, marom h u yriom noabema BUHTOBOMW JIMHUM (), @ UMEHHO: h=
2nRtge.

3amaua 32

0) Konuueckass BUHTOBasi JUHUS. Takyr JUMHUIO OMUCHIBAET TOYKa, KOTOpas
JBUKETCS 10 KaKoH-HUOYAb 00pa3yrolieil mpsMoro KpyroBoro KOHyca; BpaIaonerocs
B TO K€ BPEMS OKOJIO CBOEH OCH TakK, YTO MyTh, IPOXOJAUMBIA TOUKOM 1O 00pa3yroEeH,
BCE BpEMsS IPONOPLHOHAJIEH YIiy MOBOpOTa KOoHyca. lIpoexknnss Ha och KOHyca
CMEIIEHUS TOUYKH BJOJH 00pa3yromiei 3a 0MH 000POT Ha3bIBACTCA IIarOM KOHUYECKOM
BUHTOBOW JMHUU. OCOOEHHOCTH MOCTPOCHUS TOPU3OHTAIBHON MPOEKIINH KOHUYECKON
BUHTOBOM JIMHUU COCTOUT B TOM, YTO TOPU3OHTAJIbHAS MPOEKIUA IBUXKYIIEHCA TOYKH
OTIpE/IEISAETCS C YYETOM JBYX ABM)KCHUMH: BpallaTebHOTO BMECTE ¢ 00Opasyromie u
MOCTYNATEILHOTO - BIOJIb 00pa3yromiei.

Puc. 182

Tak, mpu MOCTPOEHUU TOYKU | TOPU3OHTAIbHAS MPOEKIMS 00pa3yroliel KoHyca
SO 6puta moBepHyTa Ha 3600°12, a Touka nepemerieHa no Her Ha 1/12 yacTh JJIUHBI
SO. B Takoil ke TMOCIEIOBAaTEIbHOCTH TIOCTPOEHBI M  OCTajbHbIE TOYKH.
['opuzonTanbHast TPOEKIUS KOHUYECKONW BUHTOBOM JIMHWHM TPEICTABISET COOOW CIu-
pans Apxumena. @poHTanbHash MPOEKIUS KaXKIOW TOYKM BUHTOBOM JIMHUU OIpe-
JeNgeTcss NepeceyeHrueM (PPOHTANBHBIX MPOEKUMN mHapajuiesieil  KoHyca, IMIOCKOCTH
KOTOPBIX CMEIIEHBI OJTHA OTHOCUTEIHLHO JPYTOi Ha paccTosiHue, paBHoe h/12, u nunuit
MPOEKLUMOHHOU CBSI3H.

st Toro 4yToObI MONYYUTh BEKTOPHOE MapaMeTPUYECKOEe ypaBHEHUE BHUHTOBBIX
JIMHUH, BBIPA3UM KOOPAUHATHI IIPOU3BOJIBHOM TOYKM M ITUX JIMHUM 4Yepe3 YrilOBOU
napameTp V, XapaKTEpU3YIOIHU MOBOPOT TOUKU BOKPYT OCH Z.



Puc. 183

BBeaem o0o3HaueHus: h - mar BUHTOBBIX JUHUI; 2(- YTOJI IPU BEPIIMHE KOHYCA;
p - paccTostHue OT TOUKu M 110 ocH Z. DTO pacCTOSIHUE ISl IUIMHAPUYIECKON BUHTOBOM
JIMHUH MIOCTOSIHHO, a JIJI1 KOHUYECKOMN

—Lutg
P or ®»

3ajgaua 33
Haiitn Touku nepeceyenus npssmMon AB ¢ MOBEPXHOCTHIO HAKIIOHHOTO LIWJIMHJIPA.

Pemenne. 3akmouaeM npsamyro AB B mockocte R, mapamensHyro ocu
UIIMHAPA; UIsl 9TOro 3agaeM Ha npsMoit (ab, a'b') , mpousBonbHyto TOUKy (C, ¢') H
IPOBOIUM uepe3 Hee mpsmyto (cd, ¢'d'), mapaieabHy0 0CH HWIHHAPA. ITa MIIOCKOCTb,
3alaHHAas IByMsl [IEPECEKAIOIIMMUCS MPSIMbIMU, ITEPECEKAET MOBEPXHOCTh LIWJIMHAPA MO
aByM oOpasyromum. Haxoaum ropusontansabie ciepl (h, h') u (hy, h;”) npsmeix (ab,
a'b") u (cd, ¢'d") u mpoBoauM Yepe3 Touku h u h; ropuszoHTanbHbIN cien (Ry) mockocTu
[BepTUKaNIbHBIN CJe/ MIOCKOCTH IJIA PEUIeHUs TaHHOW 3ajaud He HyxKeH]. [ImockocTh
R mepecekaer ocHoBanue mmHapa o xopae (12, 12'). Yepes touku (1, 1') u (2, 2")
MPOBOJIMM OOpa3yromue HuinHapa. Ha nepeceueHnn BepTUKAIBHBIX MPOEKIMA 3THUX
o0pa3yloIIuXx ¢ BEPTUKAIbHOW Tpoekiued (a'b’) 3amaHHOW MNPAMON HAXOAWM
BepTHUKaJIbHbIE TIpoekiuu (M') u (N') UCKOMBIX TOYEK. 3Has TOYKA M' U N', HAXOJIUM
TOYKA M u NHa mpsmoi ab. [3axmoucHue npsiMmoii AB B TOPHU3OHTAIBHOW - WM
BEPTUKAIIbHO-IPOEKTUPYIOUIYIO MIIOCKOCTh YCIIOKHUIIO Obl PEIICHHE 3a/1a4u.

VYkazanue. B yacTHOM cilydae BCIOMOTaTelIbHYIO IIOCKOCTh, IPOXOISAIIYIO0 Yepes3
npsmyio AB, ynoOHee 3amaTh AByMS IPSIMBIMH, TTapaJUICILHBIMU OCH MUJIUHAPA.



cmp301 ¢ua.1000

3ajaua 34
Haiitn Touku nepecedyenus npssmon AB ¢ TOBEPXHOCTHIO HAKIIOHHOTO KOHYCA.

Pemenne. 3akmoyaeM mnpsmyto AB B miockocts R, mpoxomsmiyro uepes
BEpIIMHY S KOHyca. JTa IUIOCKOCTh , 3a/aHHas mpsimMoid AB u Toukoi S, mepecekaeT
MMOBEPXHOCTh KOHYCA MO JBYM IPSIMBbIM - 00pa3yIOIIHUM.

Jnst Toro 4toObl WX HAWTHU, MOCTyHmaeM cieayronmuM ooOpaszom. OT 3amaHusd
BCIIOMOTaTEJIbHOM TUIOCKOCTH NMPSAMOM AB 1 TOUKOH S nepexouM K 3aJJaHUI0 €€ IBYMsI
nepecekaromumucs npsmbiMu AB 1 SC (Touky C Ha nipsimoit AB 6epem por3BOJIBHO).
Haxomum ropusontanshsie ciensl (h, h') u (hy, hy') npsMeix (ab, a'b") u (sc, s'c') u mpo-
BOJMM 4epe3 Touku h u h' ropusonTtanbhbiil cnen (Ry) miiockocTu [BepTUKaNbHBIN Clie/
IJIOCKOCTU JJIsI pElIEeHHs] JTaHHOW 3ajadya He HyxkeH|. Ilnockocte R mepecekaer
OCHOBaHHMe KOHyca Ha xopae (12, 1'2'), a moBepXHOCTh KOHyca MO TMPSMBIM -
oOpazyromuMm (sl, s'l') u (s2, s'2'). Ha nepecedeHnn BEpTUKAIbHBIX MPOCKIUN 3TUX
o0pa3yloImuXx ¢ BEPTUKAIbHOW Tpoekiued (a'b'’) 3amaHHOW MNPAMON HAXOAWM
BepTUKaJIbHbIE TIpoeKuu (M') u (N') UCKOMBIX TOYEK. 3Hass TOYKHM M' U N' HAXOIUM
TOYKM M u NHa npsmoin ab. [3axmoueHune npsmoir AB B TOPU3OHTAIBHO - HIIH
BEPTUKAJIIBHO - MPOEKTUPYIOLIYIO MIOCKOCTh 3HAYUTEIBHO YCIIONKHUIO Obl pelieHue

3aJ1a4H |
S:

cmp37?5 dua. 1004



3amaya 35
Haiitu Touky nepeceuenus npsamoit AB ¢ TOBEpXHOCTHIO KOJIbIIA.

Pemenue. 3axntoyaem npsmyro AB B minockocTs R, napaiensHyto miockoctu V;
IJIOCKOCTh R mepecekaer MOBEPXHOCTh KOJbLA MO OKpyX)HOCTH. Ha mepeceyeHun
BEPTUKAIBHBIX NPOEKUUN OKPYKHOCTHM U 3aJaHHOM MPSAMOW HAXOJUM BEPTUKAIbHBIC
npoekiuu (M' U N') UCKOMBIX TOYEK. 3Has TOYKH M' ¥ N', HAXOIMM TOYKH M U NHa
npsimoit ab. (Ipsmyro AB M0kHO OBLTO 3aKITFOYUTH U B BEPTHKAIBHO-TIPOSKTHPYIONTYTO
IJIOCKOCTh, HO 3TO 3HAYUTEIBHO YCIOKHUIIO Obl pELIEHUE 3aJa4H. )

cmp379 ¢ouz2.1010

3amava 36
Haiitu Touku nepecevueHus npssmMmoi AB ¢ TOBEpXHOCTHIO BpalllCHUSI.

Pewenne. 3akitouaem npsimyto AB B BEpTHKaIbHO-IIPOEKTUPYIONIYIO ILIOCKOCTh
R wm nHaxomum mnpoekuuu JmHUK nepeceyeHus. Ha mepecedeHur ropu30HTAIbHBIX
IIPOEKIMK 3TOM JIMHUU U 33JaHHOM IPSMOW MOJIy4aeM TOYKM M U N: [0 HUM HAaXOAUM
Toukd M' ¥ N' Ha ripsiMoit a'b’,

3a7a4a peElICHa 3aKIYEHUEM IMPSIMOM B TOPU3OHTAIBHO-IIPOEKTUPYIOILIYIO
mI0cKocTh R.

cmp3?9‘¢u2‘1012




3amaua 37
[TocTpouTh MIOCKOCTh, KacaTeNbHYIO K KOHYCY M MPOXOJIAIIYI0 Yepe3 TOUKY A,

JIEXKAIIlYI0 Ha €ro IOBEPXHOCTH.

OoOpazytomass SM, mnpoBeneHHas Yepe3 JaHHYK TOUYKY, SIBISIETCS JIMHHUEH
kacaHus. OHa CIY)KUT OJHOM M3 MPSAMBIX, ONPEACISAIOIUX HCKOMYIO IUIOCKOCTB Ol
BTtopoil npsiMOii MOKET CIIy’KMTh KacaTellbHas { K OCHOBaHMIO KOHyca a B TO4ke M.
Ora KacaTenpHas SIBJIETCS JIMHUEH MEepPEeceueHusl MIOCKOCTH [ OCHOBaHHUS KOHYycCa U
KacaTeJIbHON MIOCKOCTH 0. AHAJIOTUYHO, T. €. C MOMOIIBI0 0Opasytomeit AM u npsmoit
t  ompenmensieTcs KacarenpHas ~— INIOCKOCTh K IWIMHAPUYECKOM ITOBEPXHOCTH,
IIPOXOJIIAsl yepe3 TOUKY A, 3aJJaHHYIO Ha €€ IIOBEPXHOCTH.

3amaua 38
[Ipumep 2. IlocTpouTh IUIOCKOCTh, KacaTelbHYIO K KOHYCY (IIWIUHIPY) H

IPOXOISLIYIO YEPE3 TOUKY A, PACIOJIOKEHHYIO BHE €r0 MOBEPXHOCTH.

B Tom cnydae, koraa Touka A 3aJlaHa BHE KOHMYECKOW MOBEPXHOCTH, 3a/aya
uMmeeT JiBa pemieHus. O0e MIOCKOCTH o U [ MpOHAYT dyepe3 MpsSMYI0, COCTUHSIONIYIO
BEpPLIMHY S KOHyca ¢ naHHoW Toukod A. KacareneHble t m t” K OCHOBaHMIO KOHYCa,
npoBeaeHHble 13 M=SA A vy, onpenenar te touku K u L, yepe3 koTtopbele mpouayt
obpasyromnue SK u SL - npsmbie KacaHusi KOHYCa U MCKOMBIX IUIOCKOCTEH. 3amMeTuM,
YTO €CJIM Ha PUCYHKE CUMTAaTh 3aJlaHHBIMM HE KOHYC M TOYKY, a IPSIMyI0 OOIIEro
MOJIOKEHNUST SA, TO HA 3TOM 3MIOPE BBINOJIHEHO PEUICHHWE APYrod BaXKHOM 3aJauM:
MOCTPOEHBI JIBe TI0CKOCTH o(SM A 1) 1 B(SM A t°); npoxoasinue uyepes npsimyro SA. U
PaCIOJIOKEHHBIMU TOJI 3aIaHHBIM YIJIOM (@ K TOPU30HTAIbHOM IJIOCKOCTH Y. JTa XKe
3a/la4a B clly4yae HMWIMHAPUYECKONM MOBEPXHOCTH PEIIAETCs C MOMOIIBIO MOpsSIMOMl a,
KOTOPYIO HYKHO TIPOBECTH 4Yepe3 3aJaHHyI0 TOUYKY MapajuieJbHO 00pa3yroIm
quiauHapa. Eciv UMIMHIpUYECKYI0 MOBEPXHOCTh PACCMATPUBATh KaK KOHUYECKYHO C
HECOOCTBEHHOM BEPIIMHOMN, TO BCIIOMOTATeNbHAS MpsiMas a, mapajijieiabHas o0pa3yro-
UM IIUJIMHPA, HUYEM HE OTJIMYAETCS OT NMpsMoit SA.



3amaga 39

[ToCcTpOUTH IITOCKOCTB, KaCATENbHYIO K KOHYCY U IAapaJUIEIbHOW TAHHOM MPSAMOU
a.

Jrobast mIOCKOCTh, KacaTelibHash K KOHYCY, JOJKHA MPOXOIAUTH 4YEpe3 €ro
BepiiHy S. Ho Ha MCKOMYIO TUIOCKOCTh HAaKJIAJbIBACTCS JIOMOJHUTEIBHOE YCIOBHUE
napajuieIbHOCTH NMPsAMON a. UToOBI yIOBJIETBOPUTH OOOUM YCJIOBHS Yepe3 BEPIIUHY S
POBOIUM TIpsiMyto b mapasutenbHo a. Haxoaum Touky M nepecedeHus 3TOi mpsMoi ¢
IJIOCKOCTBIO Y OCHOBAHUSI KOHyca. Uepes MOIyYeHHYI0 TOYKY MPOBOJIUM IpsiMbIE t U t',
KacaTeJbHbIE K OCHOBaHHIO KOHyca. Kaxaas u3 JByX MCKOMBIX IUIOCKOCTEH, Kacasich
KoHyca mo obOpasyromum SK u SL, ompenensercs mnepeceKaroluMUcs MPSMbIMU:
a(bAt) u B(bAt) Bamaua umeer pernenne, eciiu Touka M BCIIOMOraTeNIbHOM mpsmoi b
He Haxonutca BHY Ttpu ocHOBaHus KoHyca.

K mocTpoeHunto miaockoCcTH, napauieIbHOM JaHHOW MpsSMOM (CBETOBOMY JIy4y)
M KacaTelbHOW K KOHYCY WM UWJIUHJIPY, MPUXOIAUTCA MpUOEraTh MPU OMNpeeTeHUN
KOHTYPOB COOCTBEHHOW W majarorieil TeHu. Eciu 3Tu Tena CTOST Ha TOPU3OHTATHHOM
IIJIOCKOCTH (3emiie), YI00HO MOIb30BaThCA TOPU30OHTATBLHBIMU CEAaMU IJIOCKOCTEH.




3amaua 40
[T10cKOCTh, KacaTeNbHAS K IWIMHJPY M MMapajuiebHas JaHHOUW MPsSMOH a.

Tak Kak MCKOMOW IJIOCKOCTU JOJDKHA NMPUHAMIEXKATh OJHA M3 00pa3yroIIMX
WIMHApPA (JIMHUS KacaHWsl) U MpsiMasi, apajijlesibHas JaHHOM a, T.0. ISl OIPEEIICHUS
HaIpaBJIEHUS CJIEIO0B t KacaTENbHBIX IJIOCKOCTEH HEOOXOIMMO MTOCTPOUTH IIIOCKOCTB O,
napajuleJbHyl0 a ¥ oOpasyrommM muwiuHapa. Ha puc.271 miockocts d, nmpoBeneHHas
yepe3 TOUKy A, omnpezeneHa nepecekaromumuca npsmeivu: AM u AM' (AM || a, AM'
napajuienpHa oOpasyrommm). JIBe HCKOMBIE IUIOCKOCTH O U [3, MapajulefnbHbIe O,
KOocHyTCs 1uuHapa o oopasyronum KK' u LL' cooTBeTcTBeHHO (t 1 t' mapasienbHbI
MM").

3amaua 41
[TocTpouTh KacaTeabHYIO IUIOCKOCTh OAHOMOJOCHOMY THIEPOOIOUAY BpaIleHUs

U TIPOXOSNLYIO YEPE3 TOUKY A Ha €ro MOBEPXHOCTH.

OnHOMOJIOCTHBIN TUNIEPOOTION T BpaIIEHUS - MOBEPXHOCTh ABAXIbI JTUHEHUATAs.
Uepes KaxAyro TOYKY 3TOM MOBEPXHOCTH MOKHO MPOBECTH JABE MPSMOJIUHEHHBIE 00pa-
sytomue. OHU-TO U ONPEAETAT UCKOMYIO TUIOCKOCTh. Kacasich MOBEPXHOCTH B JAHHOU
TOYKE, ATa IJIOCKOCTh MEPEeCceKaeT TUnepOoSon] Mo JBYM MNPSIMBIM. TOPHU3OHTAJIbHBIC
MPOEKIIMU MPSAMOJIMHEHHBIX 00pa3yIOIINX MOCTPOCHBI KaK KacaTelbHbIC K TOPIOBOM OK-
PYKHOCTH, TIPOBEACHHBIE U3 Aj. OPOHTAIBHBIE MPOCKIUHU 3TUX MPAMBIX MOJYYEHBI C
MOMOIIBI0 To4eKk M i M, B KOTOPBIX 00pa3yIoIIHe MepecekaroT BEPXHEe OCHOBAHHE TH-
nepOosona.

3aMeTuM, 4YTO KacaTeldbHas INIOCKOCTh M K JAPYrod JBaXIbl JUHEHYaTOMN
MOBEPXHOCTH - THMEPOOIMUECKOMY MapaloJIONAy TaKKe OMPENEseTCs TEeMH IBYMS
MPSMOJIMHEHHBIMUA 00pa3yloIIMM M, KOTOpbIE TPOXOMAT Yepe3 3aJaHHYyI0 TOYKY Ha
IMOBEPXHOCTH.



Paznen 2 IIpoexknmu nmepcreKTHBHBIC, aKCOHOMETPHUYECKUE M C YUCIIOBBIMA OTMETKAMH

3amaya 42

[TocTpouTh TPSMOYTOJBHYIO HM30METPUYECKYIO TMPOCKIHUIO  MPABUILHOIO
mwectuyroisanka ABCDEF.

B »oToM cnmydae 3a oCHM KOOpAMHAT CJEAYET MPUHITH OCH CUMMETPUU
IIECTUYTOJBHUKAX X W y. s MOCTpOEHUST M30METPUYECKOM MPOEKIMU OT Hayaja
akcoHOMeTpuueckux ocedl — Touku O' mo ocu x' oTinoxkensl oTpe3ku O'A' =0'D' =OA
(k03¢ HUIMEHTHI UCKAXKEHUS 110 BCEM OCSIM TIPUHSITHI PAaBHBIMU €IMHHUIIC)

F 2 £

Puc. 207

3ameuasi, YTO OCTaBIIMECS BEPIIMHBI TMOMAPHO CUMMETPUYHBI OTHOCHUTEJIHBHO
ocel koopauHat, oT Touku O' mo ocu y' orknaasiBaroT otpe3ku O'-1' m O'-2', paBHbIE
apyr npyry u otpeskam O-1 um O-2. Yepes, Touku 1' u 2' mpoBOmsT mnpsimMbie,
rapa’suiesibHble OCH X', HA KOTOPBIX OCTaeTcs onpenenuts nonoxenue touek B', C', E' u
F, uto u caemano npu nomorm paBHbIX oTpe3koB 1'-B', 1'-C', 2'-E', 2'-F, nnuns koto-
PBIX COOTBETCTBYIOT KoopAauHate X BepinH B, C, E u F mectuyronasHuka.

3amaua 43

[TocTtpouts  NPAMOYTrOJBHYK)  JHUMETPUUYECKYIO  IPOEKUMIO  KPUBOW M,
pacroaokeHHO! B miockocTu XOz.

AKCOHOMETPUYECKYIO TMPOEKIMIO IIJIOCKONM KPUBOM CTPOAT IO KOOpJWHATAM
OT/ICJIbHBIX TOYEK. Tak, Ha 3aJJaHHON KPUBOW M ObLIM HaMEUeHbl TOUKU 1,2, 3 U T. 1. U
OTpEeNICNICHbl UX MPSIMOYTOJIbHBIE KOOpAWHATHL. llepexo/is K aKCOHOMETPUYECKOMY
YEPTEKY, CIACTYET YUUTHIBATh KOG PUITMEHTHI ncKaxeHus. B Hamiem ciydae u =w = 1,



a TMOTOMY aKCOHOMETPHUYECKHME KOOPAMHATHI KAXKIO0M TOYKM KPUBOM paBHBI
npsiMOyroJibHBIM. [lepeiinem kK MOCTpOeHHIO aKCOHOMETPUHM 0OBEMHBIX MPEIMETOB.

Puc. 298

3amaua 44
[TocTpouTh  TPSIMOYTOJBHYIO  M30METPUYECKYI0  TPOEKIMI0  yCEUYCHHOUH

MIECTUYTOJIBHON MPU3MBbI CO CKBO3HBIM IIPSIMOYTOJIbHBIM OTBEPCTHEM.

[Ipexxne Bcero Ha OPTOrOHAJIBLHOM YEPTEKE HAHECEM CUCTEMY OCEd KOOpJUHAT
Xyz, Tak YTOOBl MX Hayajgo OKa3aJloCh B IIEHTPE OCHOBaHUSA Npu3Mbl. OnycTuM
ONMCaHUE Tpollecca MOCTPOSHUS] BTOPUYHOM MPOCKIIUU MIPU3MBbI, HHAUY€ HaM IPUJIETCS
JIOCJIOBHO TOBTOPHUTH TEKCT IEPBOr0 MpUMEPA, B KOTOPOM OBLI MOCTPOEH IPaBUIIbHBIN
IECTUYTOJbHUK. OTMETUM JIUIIIb, YTO JABE JIUHUU HEBUIAUMOTO KOHTYpa A;’B;’u C;’Dy’
COOTBETCTBYIOT CKBO3HOMY MPSIMOYTOJIbHOMY OTBepcTHIO. Clienyromuii 3tan paboTh -
CO3/IaHHE aKCOHOMETPHUUECKOTO M300pakeHUsI MPU3MbI - HAUMHAETCS C TOTO, UYTO Yepe3
ToukM 17°, 27°...61° , A7’, B1’, C1” ,D;’ BTOpUYHON NPOEKIUH MPOBOJAST BEPTUKAIBHBIC
MpsiMble, HA KOTOPBIX 3aT€M OTKJIAJIbIBAIOT OTPE3KU, paBHbIE Z , Zp , ..., Zg , Zx U ZE.
[TonyueHHble TOUKHM (BEpXHUE KOHIbI BEPTUKAIBHBIX OTPE3KOB) COCAUHSIOT MPSIMBIMU
TakK, 4TOObI 00ECTIEUUTh COOTBETCTBUE MEXAY OPTOTOHAIBLHBIM U aKCOHOMETPUYECKUM
M300pKEHUSIMU TPU3MBL. 3TO B3aMMHO OJHO3HAYHO COOTBETCTBUE WIJLIFOCTPUPYETCS
ToukamMu A U E ¥ 0Tpe3KoM, KOTOPBII KX COETUHMUIL.

3agada 45
UTtoObl MOCTPOUTH TEHb MPSMON JIMHUM Ha KaKyr-THMOO TUIOCKOCTb WU

MJIOCKOCTh MPOEKIIUU, HYKHO OTPEEIUTh TeHH JIBYX €€ To4eK. TeHbIo MpsMoi OyaeT



npsMas JIMHUA, COoeAuHstomas 3Th Touku. [Ipsmyro A, B, MOXHO BMecTe ¢ TeM
paccMaTpuBaTh Kak CjeJd JIy4eBOM IUIOCKOCTH, KOTOpas IMPOXOAUT 4Yepe3 IaHHYIO
npsmyro AB. IIponecc mocTpoeHust TEHU OTpe3Ka NMPsSMOM Ha 2 MIIOCKOCTH IPOEKIUM
PEKOMEHIyEeTCsl BECTU B TAKOM ITOCJIEIOBATEIBHOCTH.

1. CTposAT TeHb OTpe3Ka Ha OJHY W3 IUIOCKOCTEH IPOEKLHH, Ipearnoaras, 4ro
BTOpPOH He CylecTByeT. Tak, B IpuMepax JaHHBIX, CHayaja [IOCTPOCHA TEHb OTPE3Ka Ha
I10CcKoCTh I1;.

2. Ecnm mocTpoeHHas TEHb NEPECEKAET OCh X, TO B 3TOM TOYKE TEHb IIPEIOMUTCS
Y C OJTHOU IUIOCKOCTH MPOCKIHMN NEPEUJIET HA APYTYIO.

Touka mpenomiieHrs TEHH B paccMaTpuBaeMoM IpuMepe obo3HaueHa depes K.
YcTaHOBUB, Kakas W3 JABYX TEHEH KpaWHUX TOYEK OTpE3Ka MHHMAsi, ONPENEIIOT €€
JNEUCTBUTEIBHYI0O TEHb Ha BTOPOW IUIOCKOCTH Mpoekiuid. B 3Ty Touky u Oyner
HaIlpaBJICHA MPEJIOMUBIIASCA TEHb PSIMOM. TAKOM TOUYKOM SIBIIIETCS peanbHas TEHb Bp.

3. Eciii OTpe30K MpsIMOM pacIioOkKEH B PA3JIMUHBIX OKTAaHTaX, TO IPEXJIE BCErO
HEOOXOAMMO BBIJECINUTh Ty €r0 4acTh, KOTOpasl PAcIOIOKEeHa B MEpPBOM OKTaHTe. Jljis
9TOM LEIU IPUXOAUTCA ONPEAEIATH CIEAbl JTaHHOTO OTPE3Ka.

PaccmoTpyM 1OCTpOEHHME TEHHM OT MPAMBIX YacTHOrO IojokeHus. Ilycts
NEpPHEeHANKYJIIpHas K m1ockocty 11; mpsmas AB nepecekaer 3Ty IIIOCKOCTh B TOUKe B.
B »3ToM cimywae Touka B coBmamaer co cBoer peaibHOW T€HbIO By Ha miockoctu I
.TeHbro ke TOUKH A Ha Ty ke MmI0ckocTs I1; sBisgerca Touka Aj;. CoelMHUB 3TH TOYKH
(Bm W Ay, nonyuum TteHs npsimoii AB nHa mimockoctu Il;. OHa coBmagaer ¢
TOPU30HTAJIBHON MPOEKIMENH CBETOBOrO Jy4ya (CBETOBBIE JIy4d, MPOXOJSALIUE YEepe3
npsaMyro  AB, 00pa3yloT TOPU30HTaJIbHO MPOEHUPYIONIYI0 IUIOCKOCTh, KOTOpas
nepecekaer [I; mo mpsmoi, coBnagaromed ¢ TOPU3OHTAIBHOW MPOEKUUENW CBETOBOTO
Jy4a). AHAJOTHYHO CTPOMM TeHb OT npsimoit CD, mepneHauKyIsipHO# K miockocTH 115 .
Ee Tenp coBnagaer ¢ GppoHTanbHON mpoekuuen ayya. HeTpyaHo ckazarh, YTO T€Hb OT
OTpe3Ka NpsIMOM, MapAJIEIBHOIO INIOCKOCTH, paBHA U MapaJieJlJIe]IbHa CAMOMY OTPE3KY.

8,
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3aiaua 46
[TocTpouTs TEHB MIIOCKOW HEMPO3PAYHOU TPEYTOJIbHOW IUIACTUHKM.

JI71st MOCTpOeHUs €€ TeHH Ha IUIOCKOCTH 0L HE0OXOIUMO TOCTPOUTH TEHU BCEX €€
cTtopoH. TeHs mepumMeTpa TpeyrojbHUKa Ha TJIOCKOCTH 0, OyJIeT B OOIIEM ClTydae TaKxKe
TpeyroiabHukoM. Bcesi miiomans BHYTpu 3TOro KoHtypa A,B,C, - uCKOMas TEHb
mracTUHKU. KOHTyp 3TOM mnajgaromeld TEHM MOKHO pACCMaTpUBaTh KAaK CEUYECHUE
JTy4eBOW TPU3MBI (pedpa KOTOPOU MPEACTABISIOT COO0I CBETOBBIC JTy4YH, MPOXOISAIINE
Yyepe3 BEPIIUHbBI 3aJaHHOTO TPEYTOJIbHUKA) TIIOCKOCTH 0.



[TocTpoeHre TeHHM TpeyroJbHUKA Ha JBE IJIOCKOCTH TMPOEKIMM HEe00X0auMO
BECTHU B TOM K€ MOCIEA0BATENIbHOCTH, YTO ObllIa pEKOMEH/I0BAHA JJIsl IOCTPOCHUS TEHU
npsMont. Tak, IpexJe BCEero MoCTpoeHa IMajarollasi TeHb TPEYroJIbHUKA HA IJIOCKOCTh
[1;B npennonoxenuu, 4to miockoctu I1, Her. PeanbHolt Oyaer Ta 4yacTh TEHH, KOTOpas
pacrojokeHa Ha nepeaHen mose miockoctu 11;. 3arem cTpouTtcest TEHb TPEYroabHUKA Ha
iockocte Ilp, mist 4ero B mpUBOAMMOM IPUMEPE JTOCTATOYHO OIPENEIUTh TEHb
BepmnHbl B Ha miiockocts 11, CoequnuB B, ¢ TOukamMu mpesioMIIEHHs] TEHEH CTOPOH
AB u BC, 3akaHuuBaIoT MocTpoeHUE .

Hcenenys B3aMMHOE PaCIONIOKEHUE CBETOBBIX JIy4€ OTHOCUTENBHO IIIIOCKOCTH
JaHHOW (UTYpPBI, OIMPEAENSAIOT OCBEIIEHHOCTh MPOEKIH 3Toil Qurypsl. I[Ipumep
onpeneneHus: COOCTBEHHON TeHH TpeyrojbHuka ABC npuBeneH Ha puc. MPEXae BCETO
yepe3 Touky D, mexaniyro BHyTpH KOHTypa TPEYroJIbHHKA, IPOBOJSAT CBETOBOM Jy4
DE. Jlasiee ycTaHaBIMBalOT OTHOCUTENIbHOE pacnoioxenue ayya DE u ctoponst AB.

['opusoHTaNIBHAA ~ NPOEKUMA  MPOCLUPYIOLIEr0o  Jiyda,  HAIpaBJIECHHOI'O
NEPIEHIMKYIAPHO K IUIOCKOCcTH Il M mpoxonsimero 4epe3 TOYKY IE€pECEyYEHHUs
¢dpontansubix npoekiuii AB u DE, nokaseiBaer, yto cropoHa AB Oimke K 3pUTelnto,
yem syu DE. CrenoBarenbHO, Ta CTOpOHA TpEyrojibHMKa, KOTOpas oOpallleHa K
3pUTEINIO, CTOSALIEMY IEpea TPEYroJIbHUKOM M IUIOCKOCThIO Il;, Oyner B coOCTBEHHOM
TEHH.

[Ipoeuupyromuii Jiy4, NEPIEHAUKYISPHBIN K IUIOCKOCTH 11; 1 mpoxoasumi yepes
TOYKY IMEpECEUYEHUs] TOPU3OHTAIBHBIX poekid AB u DE, mo3BoiisieT 3akatounTh, 4TO
BHUJIUMAsl CBEPXY FOPU30HTAIbHAS POEKILINSI TPEYTOIbHUKA OY1€T OCBELIEHHOM.

3amava 47

[TocTpouTs nagarouryro TeHb TpeyrojapHuka ABC, koraa 4acte ero okasanach 3a
IpeaeaaMu MepBOU YETBEPTH.

MPEXIE BCErO BBIACIICHA BUAMMAs 4YacTb TPEYTrOJIbHHMKA, T. €. Ta, KOTOpasd
pacIIojIoKeHa B IIEpBOM OKTaHTE. JlJ1s 5TOro nmpuuuioch HAUTH TOPU3OHTAIIBHBIE CIIEIBI
M u M nByx cropor AC u BC. Jlanee HY)HO CTPOHTB TEHb TPEYrOIbHHUKA HA OJHY U3
IJIOCKOCTEN MPOEKLMH, MPEANnoaras, 4To BTOpor He cyuecTByer. [Ipuuem HaunHaTh
MOCTPOEHHUE TEHH CJIeIyeT Ha Ty IJIOCKOCTh, C KOTOPOI mepecekaeTcs JaHHas (urypa.

B naHHOM mpuMepe TpEyroJbHUK IEPECEKACT TOPU3OHTAIBHYIO IIJIOCKOCTH
HOPOCKIMA, a TO3TOMY TMEPBBIMA W3 HaWJACHHBIX TOo4YeKk Obutn Ap; (Bm) -
TOPU30HTAJIBHBIE CIEABI TyUYeH, IPOXOIAIIUX Yepe3 BepIMHbl A 1 B.

COCMHNUB TH TOYKH COOTBETCTBEHHO ¢ My n M;', osryyuM TeHHu cTopoH AC u
BC na II;. Kontyp manarorieid TeHU TpeyroJibHUKa 3amMblkaeM oTpe3koM Ap; (By) —
TeHbIO CTOPOHBI AB. IlepeceueHne KOHTypa MaaronIed ¢ OChIO X YKa3bIBAa€T HA TO, YTO
TeHb TpeyroiabHuKa ¢ Ttuiockoctn II; mpelimer Ha mmockocte Il,. Onpenenus
(GpOHTaNBHBIN cled Jdy4ya, KOTOPBIA MPOXOIUT uepe3 Touky B, momyuum Bp,. Tens
Touku B Ha mimockoctu Il, coenunsieM ¢ Toukamu 1, u 2, mpenomiieHust TeHH. Tak
OyZeT MmoCTPOeH KOHTYp TE€HU TPEYrojibHUKa Ha IIOCKOCTh Il,. DTuUM 3aBepiiaercs u
pEIIEHHE TTOCTAaBIICHHOW 3a/1a4H.



3anaya 48
ITocTpouTh TEHH B HULIE.

B nanHOM ciyyae BEpXHUH M JIEBBIM OTKOCHI HHUIIM OyIyT B TEHUM W TIpaHULA
coOcTBeHHOW TeHU mnpoiiaer vepe3 mnpsmble AB u AC. TeHM OT 3THX NOPAMBIX
OTPAHUYMBAIOT TMAIAIOIIYI0 TEHb HA TNIOCKOCTh HULIK T. Tens oT AB noiger uepe3 At
napasuienbHo AB, a TeHp or AC — depe3 Ty ke Touky napauienbHo AC, Tak kak AB u
AC mapamtenbssl WIOckoctd T. TeHb At OT Toukn A Ha MIOCKOCTh T HaxXoAuTCA B
TOYKE MEPECEUEHNUs JIyya CBETa, IPOBEIECHHOIO YEPE3 TOUKY A, C INIOCKOCTHIO T.

3amaua 49
[TocTpouTh TEHU OT KO3BIPHKa HaJ BXOJIOM.

Kontyp cobctBeHHoOM TeHn npoxoauT uepe3 Touku BACDEFB. Tak kak npsmas
AB nepnennukynsipHa miockoctd T U nepecekaer ee B Touke B, TeHb OT Hee coBmaiaer
C MpOeKUUer Jydya Ha MIocKocTh T W mpoxomuT yepe3 Touku B u Ar (mocieasss
HaxOJIUTCA B MEPECEUECHHH JIyda CBETa, MPOBEAEHHOIO 4epe3 TOUKY A, C IJIOCKOCTHIO
T). Tenu ot npsimbix AC u CD, napaiuienbHbIx miockocTu T, nmapaiienbHbl YKa3aHHBIM
npsamMbIM. TeHp oT Touku D majaeT He Ha IIIOCKOCTh CTEHBI T, a Ha IUIOCKOCTh HUIIM R.



Tenp ot npsamont DE npoxoaut yepe3 Touku Dgr u E u coBnagaer ¢ npoekuusMu yda
Ha m1ockocTax T u R.

3amaua 50
[TocTpoUTh TEHU HA KPBUIBIIE.

Ha pucynke npuBeneH ¢parMeHT BXOJa B 3JJaHU€ M TOCTPOCHBI MaJAr0IIUe U
coOCTBEHHbIC TeHU KpbUIblia. [lagatoiye TeHn OyayT OT CTEHOK KPbUIbIla HAa MJIOCKOCTh

CTEHBI, Ha IUIOLIAAKY IIepell BXOAOM M CTYIIEHM KpbUIbLIA, & TaKXe Ha TpPOTyap
(nockocth H). CobcTBEeHHBIE TEHU OTpaHUYEHBbI BepTUKAIbHBIMU NpsiMbiMu AB, ED u
npsMbiMu AC, EF, nepneHauKyIsipHbIMU IJIOCKOCTH CTeHbl 31aHuss V. TeHu ot
BepTUKaIbHBIX NPSIMbIX AB 1 ED Ha ropu3oHTanbHbIE IJIOCKOCTHU: TUIONIAAKHA KPbLIbLIA,
IIPOCTYIIM JIECTHULBI M TPOTyap COBHALAIOT C IIPOCKLUMAMHU JIy4ed CBETa Ha JOTHU
wiockoctu. Tenn ot mpsmbix AC u EF Ha QpoHTanbHbIE TIOCKOCTH: CTEHY,
HOJICTYIIEHKH (BEpTUKaJIbHbIE IJIOCKOCTH CTYIEHEH) JIECTHUIBI OyayT COBHaaaTh C
MPOEKIUSAMHU JIydel Ha yKa3aHHbIE MIIOCKOCTH. Tenu oT npsimoit AB Ha (poHTaNIbHBIE
IUIOCKOCTH MapaJuleJIbHbl yYKa3aHHOW npsiMoM, a TeHH oT npsambix AC m EF Ha
TOPU30HTAIBHBIE TNIOCKOCTH NapaJIEIbHbI ’TUM MPSMBIM.
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Baok C

C.0 ®opmyIupOBKH 3aJaHUN TBOPUYECKOTO YPOBHSI, O3BOJISIIOIINE OLIEHUBATH U
JTUarHOCTUPOBATh  YMEHHS, HMHTEIPUPOBATH  3HAHWUS  Pa3IMYHBIX  0OJIacTew,
apryMEHTHUPOBaTh COOCTBEHHYIO TOYKY 3pCHHS, IPUBOMASTCS HIDKE B JaHHOM
JIOKYMEHTE.

3amanue 1(mepBbiil ceMecTp OOyUEHHS).

BbluepTuTh aKCOHOMETPUIO U TMEPCIEeKTHUBY 3JaHHUS 10 OPTOTOHAIHHBIM
MIPOCKITUSAM CaMOCTOSITEIBHO BBIOPAHHOTO pPEAJBHOTO 3MaHus (JKeJIaTeIbHO MecTa
npokuBaHus). [locTpouTh TEHHW Ha OPTOTOHAIBHBIX TMPOCKIHSIX, AKCOHOMETPUU U
MePCIIEKTUBE 37aHKS. BBIMOITHUTH OTMBIBKY 3/1aHUS ¢ COOCTBEHHBIMH W TIAJAIONTUMU
TCHSIMH.

3amanue 2 (BTOpoOi ceMecTp 00ydUeHus).
Brerueptuts m1aH, dacaj, pa3pe3 caMOCTOATEIFHO BHIOPAHHOTO PEAIbHOTO 37IaHUS
(>kenmaTeIbHO MeCTa MPOKUBAHUSA).
Baok D

DK3aMeHalMOHHbIE BOMPOCHI (BOMIPOCHI K 3a4ETY).

1 cemecTp uzydueHus

1. Meronbl npeoOpa3oBaHUsl YepTekKa: 3aMeHa MIIOCKOCTENH MPOSKIIUH.

2. OcHOBHBIE BUbl AKCOHOMETPUUECKUX MPOESKIIUM.

3. ITlo3uuMoHHBIE 3aJayu: B3aUMOIPUHAMJIEKHOCTH TOYKH, MPSAMOM U
MJIOCKOCTH.

4. TlocTpoeHue pa3BepTOK Pa3BEpPTHIBAIOIINXCS TOBEPXHOCTEM.

5. Kpusbie nuaun. [Ipoekuuu miocKux KpUBbIX.



[TocTpoeHre akCOHOMETPUUECKUX N300pakeHUI.
Tpu KoOpAMHATHI U TP MPOEKIMHU TOUKH U €€ paJuyC BEKTOpa.
Crioco6b1 00pa30BaHUs IOBEPXHOCTEM.
9. MHororpaHHuku: 00pa3oBaHUE MOBEPXHOCTEH, 3aJaHME Ha smrope MoHxa,
BUIUMOCTB pedep.
10. [ToBepxHOCTH NAapaJIETBHOTO NEPEHOCA.
11. BzauMHO€ pacnooKeHUe IByX MPSMBIX JIMHUH.
12. IInockocTH, KacaTelbHbIe K HETUHEHUaThIM MOBEPXHOCTSIM.
13. CBoiicTBa OpTOrOHAJIILHOTO MPOCIIMPOBAHUS U UX CIEACTBHSL.
14. TlocTpoeHue JTHUHUM NEPECEUECHHS TOBEPXHOCTEN: CIOCOO KOHUEHTPUUECKUX

o N o

chep.

15. B3auMHO€ pacrosioKeHue pa3BepTOK pa3BEPTHIBAIOIIUXCS TOBEPXHOCTEM.

16. [IpaBuia mocTpoeHHs pa3BEPTOK Pa3BEPTHIBAIOIINXCS TOBEPXHOCTEH.

17. CriocoOsI 3aanust TWI0CKOCTU. Clie bl MII0OCKOCTH, MPaBUJIa UX MOCTPOCHUS.

18. TlinockocTu, KacaTeabHbIE K JIMHEHYATHIM MTOBEPXHOCTSIM.

19. CriocoObI 3a1aHust IPSMOM JIMHUH, TIOJI0KEHUS PSAMON TMHUU OTHOCUTEIHLHO
IUTIOCKOCTHU MIPOEKITUH.

20. YacTHbIe cily4au nepeceyeHus: MOBEPXHOCTEN BTOPOTO MOPsJIKa.

21. 'eoMeTpuyeckue MnpeoOpa3oBaHusl TPHU IEHTPAIBHOM U MapajuieIbHOM
IPOCLIUPOBAHUH.

22. lluknyeckue MOBEPXHOCTH.

23. IIpoekuu ¢ YUCIOBBIMH OTMETKAMU: TpsSMas JIMHUS, TEPICHIUKYIIIpHas
MJIOCKOCTH.

24. TlocTpoeHue TUHUM TEPECEUEHHUs] TTOBEPXHOCTEH: CIOCO0 KCIEHTPUIECKHUX
cdep.

25. YacTHbIE ClTydan MepeceyeHus TOBEPXHOCTEH BTOPOTO TOPSIKA

26. [IpaBuia mocTpoeHHs TEHEH B OPTOTOHATBHBIX MTPOCKITUSX.

27. Ilpumenenue crnocoOOB MpeoOpa3oBaHus YepTekKa K PEIICHUI0 METPUIECKUX
3aJ1a4: ONpeJIeIeHHUE YIIIOB.

28. CBoiicTBa OPTOTOHAIBHOTO MPOEITUPOBAHMS

29. IIpoekiuu ¢ YUCIOBBIMU OTMETKAMU: TPAAYyHPOBAHUE TIJIOCKOCTH, B3aUMHOE
PAacCIOJIOKEHUE TNIOCKOCTEN.

30. ITocTpoenue TeHel B aKCOHOMETPHH.

31. B3auMHOe mepecedeHrne MHOTOTPAaHHUKOB.

32. IIpaBuia NoCTpOECHUS TEHEH B MEPCIIEKTUBE.

33. [Ipsamas nuHuUs, epecexaronias mioCKOCTb.

34. [lepecedeHne MOBEPXHOCTEH BpallleHUs MJIOCKOCTHIO.

35. [onoxeHune I0CKOCTH OTHOCUTEIBHO MIOCKOCTEN MPOEKIIHIA.

36. [TocTpoeHue yCIOBHBIX pa3BepTOK HEPA3BEPTHIBAIOIINUXCS TTOBEPXHOCTEH.

37. Criocobbl mpeoOpa3zoBaHus YepTeka: CrIocoO BpaIieHus.

38. IlocTpoeHue TeHel B aKCOHOMETPHUH.

39. Cnenpt npsimoit iuanu. [IpaBuiia ux mocTpoeHus.

40. BuHTOBBIC TTOBEPXHOCTH.

41. Metoapl IpeoOpa3oBaHus YEPTEkKa: MIIOCKOTApAIIIICIIbHOE TIEPEMEIIICHHE.

42. TIpoekiuu ¢ YMCIOBBIMU OTMETKAMU: TIEPECEUCHHE MPSMOU C TNIOCKOCTHIO.



43.

CymHocTs  MeToma  mpoekuuid.  TpeOoBaHus, TNpeaAbABIsSEMble K

NO3UIIMOHHOMY YEepPTEXKY.

44,
45,
46.
47.
48.
49,
50.

OO61Iue reoMeTPUYECKUe OCHOBBI TEOPHUH JIMHUHN. TeHb TOUKH, TPSIMOM.
OpTroronanpHas CUCTEMA JIBYX IUIOCKOCTEU MPOCKIIHIA.

[ToBepxHOCTH BpaIieHus.

OproronanbpHasi CHCTEMA TPEX IUIOCKOCTEU MPOCKIMI. DMIOpP TOYKH.
PazBepThIBatoinecs: MOBEPXHOCTH.

I'maBHBIC TMHUHU ITOCKOCTH.

[TocTpoenre TUHUYN TIepeceYeHUs] MOBEPXHOCTEN: CIIOCOO BCIOMOTaTEIbHBIX

IUIOCKOCTEMH.

51.
52.
53.
54,
55.
56.
57,
58.
59.
60.

B3anmHoe nepeceueHne MHOrOTPpaHHUKOB.

[TpaBuna mocTpoeHus: TeHEH Ha OPTOTOHAIBHBIX MPOCKIIHSX.
[Mpsimast TUHUS, IEPIICHINKYIISPHAS TUIOCKOCTH.

[lepecedenue MOBEPXHOCTEH BpAILICHHS U IIUKINYESCKHX.
B3anMHoOe pacroioskeHue IBYX MITOCKOCTEH.

JIuHeiyaTeie TOBEPXHOCTH C IJIOCKOCTHIO MapajlieIn3Ma.
Cnioco6bl mpeoOpa3zoBaHus MPOEKIU: CIIOCOO BpaIeHUsI.
OcHoBHas TeopeMa aKCOHOMETPHUH.

[lepecevenne MHOTOTpaHHUKA TUIOCKOCTHIO.

JIuHelHast epCreKTUBa: OCHOBHBIE MMOHSITHS, METO/IbI IOCTPOCHUS

2 CeMeCTp U3YUYCHHUS

RHBOoo~NoOwWNE

0.
1.
. Onpenenenue gacanaa u €ro BUIBI.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Buner ueprexei u ctangaproB ECK/I.
Bunger ueprexeit u crangapros CITJIC.
JIuHum yepTexa.

Hanecenue pa3mepoB Ha yeprexax.
Macmra0sbl.

Tunet mpudToB.

Ornpenenenue ykiIoOHa, €ro MoCTPOEHUE.
ConpsixeHus.

Hepazbémuble coennHeHus .

Peiiku, Ux 2eMEHTHI M H300paKeHHE.
KoHCTpyKTHUBHBIE CXEMBI 3/1aHHUSI.

Bunbl cBapHBIX COETMHEHUM.

OcCHOBHBIE MTPABUJIAa HAHECEHUS PA3MEPOB Ha YEPTEKAX.
Onpenenenrne KOHYCHOCTH, TOCTPOCHUE.

Pa3wémHbIC coeTMHEHMS.

DJIEMEHTHI KapKaca MPOMBIIIJIEHHOTO 31aHus.
Yeprexu dacanos.

Buab! oroHakHbIX U3ACITNM.

JIBopoBbIC ceTH (BOAOCHAOKEHHNE, KaHAIN3AIIHs, Ta30CHA0KCHHE).
[ pud el uepTExKHBIC.

Jlenenre oTpeska npsIMOM Ha paBHBIE YACTH.
KopoGoBbie KpuBbIE TMHUU.



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,
49,
50.
51,
52,
53.
54,
55,
56.
57,
58.
59.
60.

. IIpoctsie pa3pessl.

CroxHbIe pa3pessbl.

[TocnenoBaTenbHOCTh BHIYEPUYMBAHUS TIJIAHOB 3/IAHUS.
TeXHUYECKHM TTPOEKT.

Oco0eHHOCTH YepTexen MeTaNInYeCKUX KOHCTPYKITUH.
OKpy»X HOCTb U KpPYT.

ConpskeHHs: AyTH OKPY>KHOCTH C TIPSIMOM.

CeueHus 1 BBIHOCHBIE AJIEMEHTBHI.

[Tpodunu pe3pd U UX OCHOBHBIE MTAPAMETPHI.
Hunuaapuyeckue 3y0uaTeie Kojieca, UX 3JEMEHTHI.
JIomyCKM M MOCAJIKU.

MopynbHas MeTpU4YecKas CUCTEMA.

[TocTpoeHune mpaBUIIBHBIX BIIMCAHHBIX MHOTOYT'OJIbHUKOB.
CoueTaHue BHEUIHETO U BHYTPEHHETO COIPSIKEHUS.
OCHOBHBIE ITOCKOCTH MPOEKIUM (BUIIBI).
ApXHUTEKTYpHBIN pa3pes.

MapxkupoBka pabounx uyepTeken.

Bunbl coelMHEHN IEPEBSIHHBIX 3JIEMEHTOB.
AKCOHOMETPUYECKHE CXEMBbl BOJIOCHAOKEHUS U KaHAJIM3ALIUU.
BHemnee conpsbkeHue.

[TocTpoenue u nenexue yrios.

BuHTOBBIE TMHNKH.

N300paxenue 1 0003HaYeHUE PE3bOBbI.

N3obpaxkenue 3yoUaTsix nepeaad.

OO06mMmep netaneit.

MapxkupoBka, MacITaObl, KOOPJUHATHBIE OCU HA CTPOUTEIBHBIX YEPTEHKAX.
BHayTpeHHee conpsikeHue.

KoHcTpyKkTOpCcKHe TOKYMEHTHI U CTaIUU UX pa3paboTKu.
Konunueckue 3y0uaThie Kojieca, uX dJIEMEHTHI U U300pakeHHeE.
UYeprexu npyxuH.

[Tpodunu mpokaTHOM CTaJIH.

ITocTpoeHune pa3pesa 1o JIECTHULIE.

COOpoYHBIC YEPTEKHU.

OcobOeHHOCTH yepTexel Kene300€TOHHBIX KOHCTPYKIUH.
Oco0eHHOCTH YepTexel KAMEHHBIX KOHCTPYKIIHA.
Oco0eHHOCTH YepTexel AepeBIHHBIX KOHCTPYKIUH.
Oco0eHHOCTH YepTexkel reHepaTIbHbIX MJIaHOB.

Onucanue nmokasareJjeil 1 KpuTeprueB OLCHUBAHUS KOMIIETEHIIMH, OMUCAHUE
IIKAaJI OLleHUBAHUA

OueHuBaHue BBINOJHEHUS TECTOB



4-panIbHAA

HIKaJa

IHoxka3arean

Kpurepuu

OTJIUYHO

TCCTOBBIX Ba,ZIaHI/Iﬁ;
2. CBOCBpCMCHHOCTB
BBIITOJIHCHUA

Xopomio

BOIIPOCHI,

TCCTHUPOBAHUSI.

Y I0BJIETBOPUTE

JIBHO

HeynosnetBopu

TCJIBHO

1.IlonHOTA BBINOJHECHUS

3.HpaBI/IJII)HOCTB OTBCTOB Ha

4. CaMOCTOSTEIBHOCTD

Brimoniaeno 0oiee 85 % 3amanuii
MPEIOKEHHOTO TECTa, B 3aJIaHUIX
OTKPBITOTO THIA JaH MOJHBIMN,
Pa3BEepPHYTHIM OTBET HA MTOCTABJICHHBIN
BOIIPOC

Brimonueno ot 70 go 85 % 3amanuit
MPEJIOKEHHOTO TECTa, B 3aIaHUSX
OTKPBITOT'O THUIIA JIaH MOJIHBIM,
Pa3BEPHYTHIA OTBET HA IMOCTABJICHHBIN
BOIIPOC; OHAKO OBLIH TOTYTIICHBI
HETOYHOCTH B ONPEACIICHUU OHSATUM,
TEPMHUHOB U JIp.

Brimoasaeno ot 50 1o 69 % 3amaHuii
MPEJIOKEHHOTO TECTAa, B 3a1aHUSIX
OTKPBITOTO TUIIA JaH HETIOJIHBIN OTBET
Ha MMOCTaBJICHHBIN BOIIPOC, B OTBETE HE
MIPHUCYTCTBYIOT JIOKa3aTeIbHbBIC
IIPHUMEPBI, TEKCT CO CTHIMCTUUYECKUMU
u opdorpaduiyeckumMu ommuOKaMu.

Bremonneno menee 50 % 3amanui
MPEAJIOKEHHOTO TECTa, Ha
MOCTABJICHHBIE BOITPOCHI OTBET
OTCYTCTBYET WJIM HETOJIHBIMN,
JOTYIICHBI CYIIICCTBEHHBIC OITUOKH B
TEOPETUICCKOM MaTepraie (TepMHUHAX,
MOHSATHUSIX).

OI.[GHI/IBaHI/Ie OTBCTA HA IMPAKTHYCCKOM 3aHATHUHU

4-GanmpHas
[Toka3arenu Kpurepun
IIKaja
OTianyHO 1. [TomHOTA M3TTOKEHUS JlaH MOJIHBIN, B JIOTHYECKOM

TEOPETHIECKOTO
MaTepHaa;

2. lIpaBUIBHOCTD W/UITH
apryMEHTHPOBAHHOCTb
W3JI0KCHUS
(TToce10BaTeIbHOCTD
NEeNCTBUN);

3. CaMOCTOSITENHPHOCTD
OTBETA;

4. KynbTypa peuu;

5. CreneHp

MOCJICIOBATEIFHOCTH Pa3BEPHYTHIA OTBET
Ha TIOCTABJICHHBIN BOIIPOC, B KOTOPOM
IPOJIEMOHCTPUPOBAHBI 3HAHUS TIPEMETA B
MOJIHOM 00BeMe y4eOHO!H IPOTPaMMBbI,
JIOCTaTOYHO TITyOOKO OCMBICITHBAET
JTUCITUTUTNHY, CAMOCTOSITEIIBHO, U
MCYEPIIBIBAOIIE OTBEYACT HA
JOTIOJTHUTEIHHBIC BOMTPOCHI, PUBOIUT
cOOCTBEHHBIC TTPUMEPHI TIO MPOOIEMATHKE
TIOCTABJICHHOTO BOIIPOCA, BBHIITOTHSIET
IIPEIJIOKCHHBIC TTPAKTUUCCKUEC 32 TaHHS




OCO3HAaHHOCTH,

Xopo1o

OHUMAaHUS U3YYEHHOTO
6. ['myOuna / momHoTa
PacCMOTPCHHSI TEMBI,

7. CooTBeTCTBHE OTBETA
TEME, TIOCTABJICHHBIM
[eJISIM U 3a/1a4aM

Y IOBJIETBOP
UTEIHHO

0e3 ommnooK.

JlaH pa3BepHYTHIN OTBET HA
MIOCTaBJICHHBIN BOIIPOC, B KOTOPOM
IPOIEMOHCTPUPOBAHBI 3HAHUS,
pUOOPETEHHBIE HA JIEKIIMOHHBIX U
CEMHUHApPCKUX 3aHITHUSAX, a TAKKE
MOJTyYEHHbIE TTOCPEACTBOM U3YUCHHUS
00s13aTeNIbHBIX YUEOHBIX MAaTEPUAJIOB IO
Kypcy. JlaeT aprymMmeHTUpOBaHHBIE OTBETHI,
MPUBOJUT IPUMEPHI, B OTBETE
PUCYTCTBYET CBOOOTHOE BIIA/ICHUE
MOHOJIOTUYECKOU PEUbI0, TOTUYHOCTh U
MOCJEI0BATENBHOCTh OTBETA. OTHAKO
JIOITyCKAeTCsl HETOYHOCTh B OTBETE.
BrinosHU npeasioxKeHHbIEe TPAKTUYECKHE
3a/1aHusl C HEOOJIBIIMMU HETOYHOCTSAMH.

JlaH OTBET, CBUIETEILCTBYIOIINN B
OCHOBHOM O 3HaHHUM ITPOLIECCOB
M3y4aeMOM JTUCHUTUIMHBI, OTIMYAIOIANCS
HEJIOCTaTOYHOM TITyOMHOM U TIOJTHOTOM
PACKpPBITHS TEMbI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH, CJ1ab0
c(hopMHUPOBAHHBIMU HAaBBIKAMH aHATU3a
SIBJICHUH, TTPOIIECCOB, HEJIOCTATOYHBIM
YMEHHUEM J1aBaTh apryMEHTUPOBAHHbIC
OTBETHI U IPUBOJUTH TPUMEPHI,
HEJI0CTATOYHO CBOOOJIHBIM BJIaJICHUEM
MOHOJIOTHYECKOM PeUbl0, JIOTUYHOCTHIO U
TIOCJIEIOBATSIBHOCTRIO OTBETA.
JlommyckaeTcsi HECKOJIBKO OIMOOK B
COJICp>KaHUM OTBETA U BHITIOJTHEHUU
MPAKTUYECKUX 3aJaHUIM.




Heynosiers
OPUTETBHO

JlaH OTBET, KOTOPBIN COACPIKUT PSI
CEPBhE3HBIX HETOYHOCTEM,
0OHapyKUBAIOLIUH HE3HAHKE MPOIIECCOB
H3y4yaeMou MpeIMETHOU 00J1acTH,
OTJIMYAIOLIUNCS HENTYOOKUM PaCKpBhITUEM
TE€MBbI, HE3HAHUEM OCHOBHBIX BOIIPOCOB
Teopun, Hec(HOPMUPOBAHHBIMUA HABHIKAMHU
aHAJIN3A SIBJICHUH, TPOLECCOB, HEYMEHUEM
JlaBaTh ApTYMEHTUPOBAHHBIE OTBETHI,
c1a0bIM BIaJCHUEM MOHOJOTUYECKOM
pEYbIO, OTCYTCTBUEM JIOTUYHOCTH U
IIOCJIEN0BATEIBLHOCTH. BBIBOIBI
IIOBEPXHOCTHBI. PellleHne IMpakTUYeCKux
3aJJaHUM HE BBINOJIHEHO, T.€ CTYACHT HE
CIOCOOEH OTBETUTH Ha BOMPOCHI JIaXKe TPU
JOITOJTHUTENIBHBIX HABOIAIIUX BOIIPOCAX
IIPEIOIaBaTeIs.

OueHnBaHue NPAKTHYECKUX 32IaHUH (BBINOJIHEHUE YePTexKei, COCTABJICHHE
AOKYMEHTOB, Ta0JIMII, CXeM, IIPe3eHTALNI)

4-0amnpHas
Kaa [Toxazarenu Kputepun
OTJIINYHO 1 CaMoCTOSTEIBHOCTD CTyneHT BBINOJHWI 3a/1aHue
OTBETA; MPaBUJILHO U B TIOJTHOM COOTBETCTBHH C
2 Bunanenue I'OCT u CIIJIC. IToka3an oTIuYHbIC
TEPMHUHOJIOTHUEH; BJIaJICHUS HAaBbIKAMU MPUMEHEHUS
3 XapakTep NPEACTaBJIEHHS | 10/Ty4eHHbIX 3HAHUI M YMEHHI IIpu
pPE3YIBTATOB (Harn;mHovcn,, PEIIEHNY 3a1aHus B paMKax
ngﬁgﬁggggfn Heprexen E YCBOEHHOT'0 Y4e€0OHOTO MaTepuala.
Xoporio tpebosanusmu  TOCT  u CTyIeHT BBINOJIHUI 3a1aHUE C
CIIJIC, JIOHECEHUE hi (e} HEOOJILIIMMHU HETOYHOCTSIMHU U
cayuiaTenaen u ap.). orcrymnenusimu ot 'OCT u CITIC.
IToxazan xopolive BiaageHUs] HaBbIKAMHU
MIPYMEHEHHMS TTOJYyYEHHBIX 3HAHUM U
YMEHUH MPU PEIICHUH 3aJ]aHUS B
paMKax yCBOEHHOTO Y4eOHOTO
Marepuaa.
Y IOBJIETBOPUTE CTyneHT BBINOJHWI 33/IaHUE C
JTHHO CYIIECTBEHHBIMH HETOUYHOCTSAMH U

orcrymnenusimu ot 'OCT u CITIC.
[Toka3an y1oBIETBOPUTEIBHOE
BJIaJICHUE HABBIKAMU IIPUMEHEHUS
IIOJIy4YE€HHBIX 3HAHUN U YMEHUU IIPU




HeynosnerBopu
TEJIbHO

pElIeHUH 3aJaHusl B paMKax
YCBOEHHOT'0 Y4eOHOro MaTepuana

[Tpu BBIMOJIHEHUH 3aJaHKSI CTYICHT
IPOJIEMOHCTPUPOBAJ HEAOCTATOUHBIH
YPOBEHB BJIaJICHUS YMCHUSIMU U
HaBBIKAMH IPH PEIICHHUH 33124 B
pamMKax yCBOCHHOTO y4eOHOTO
MaTepuaa.

O]_leHl/IBaHl/Ie 0TBETa Ha 3a49€Te

4-6annpHas 1IKaja ITokazarenu Kpurepun
Ot1nu4uHO [TTonHOTA M3I0KEHUA JlaH MOJHBIN, B JIOTUYECKOH
TEOPETUYECKOTO MOCJIEAOBATEILHOCTH PA3BEPHYTHIN
MaTepuana; OTBET HA MTOCTABJICHHBIA BOIPOC, IJI€

Xopouo

Y IOBIETBOPUTENBHO

2ITonHoTa M
MIPaBUILHOCTh PEIICHUS
MPAKTUYECKOT0 3a/IaHUS;
31IpaBUIBHOCTD W/WJIH
apryMEHTHUPOBAHHOCTh
M3JI0KCHUS
(Tmocae10BaTeNbHOCTD
JEeHCTBUIA);
4CaMOCTOATENBHOCTD
OTBETA;

SKynbrypa peun.

CTYZICHT TIPOJIEMOHCTPHPOBAJ
3HaHUA MPEMETA B TIOJIHOM 00bEME
y4eOHOM MPOrpaMMBbl, I0CTATOYHO
ITyOOKO OCMBICITHBACT NUCIHUILINHY,
CaMOCTOSITEITEHO, ¥ HCUEPITBIBAIOIIE
OTBEYACT HA JOTIOJTHUTEIHHBIC
BOIIPOCHI, IPUBOJUT COOCTBEHHBIE
IpPUMEPHI IO MPoOIeMaTHKE
MIOCTABJICHHOT'O BOIIPOCA, PEIIHII
MPEJIOKEHHBIC TTPAKTUIECKUE
3aianust 0e3 OIMOOK.

JlaH pa3BepHYTHIM OTBET HA
MOCTABJIEHHBIA BONIPOC, TJI€ CTYICHT
JNEMOHCTPUPYET 3HAHUS,
pUOOPETCHHBIC HA JICKIIMOHHBIX U
CEMUHAPCKUX 3aHATHSX, a TAKXKE
MOJTYYE€HHBIE TTOCPEICTBOM
U3y4YeHUs 00A3aTENbHBIX YUEOHBIX
MAaTEepUAIOB IO KypCy, JaeT
apryMEHTUPOBAHHBIE OTBETHI,
MPUBOJUT IPUMEPHI, B OTBETE
MPUCYTCTBYET CBOOOTHOE BIIAJICHUE
MOHOJIOTHYECKOHN PEUbIO,
JJOTUYHOCTB U MOCJIEA0BATEIILHOCTh
orBeTa. OTHAKO JOMYCKAaeTCs
HETOYHOCTH B OTBETE. Pemmn
MPEJI0KEHHBIE TPAKTUYECKUE
3aaHus ¢ HEOOJIBIIIUMHU
HETOYHOCTSIMU.

JlaH OTBET, CBUAETEIbCTBYIONIUH B
OCHOBHOM O 3HaHWU MPOLIECCOB




4-0asutbHAA 1IKAJIA

Ilokazarenn

Kpurepun

U3y4aeMOW TUCLHUIUINHBI,
OTJIMYAIOIINICI HETOCTATOYHOU
ITyOMHOM Y MOJTHOTOU PaCKPBITHS
TE€MBbI, 3HAHUEM OCHOBHBIX BOIIPOCOB
Teopud, c1ab0 cHopMUPOBAHHBIMU
HaBBIKAMU aHAJIN3A SIBJICHUM,
MIPOLECCOB, HEJJOCTATOYHBIM
YMEHHUEM J1aBaTh
apryMEHTUPOBAHHbBIE OTBETHI U
MIPUBOJIUTH MPUMEPHI, HEAOCTATOYHO
CBOOOJTHBIM BJIa/ICHUEM
MOHOJIOTHYECKOHN PEYBIO,
JIOTUYHOCTBIO U
IIOCJIEIOBATEILHOCTHIO OTBETA.
JlommyckaeTcsi HECKOJIBKO OITUOOK B
COZEpKAaHUU OTBETA U PELICHUU
IIPAKTUYECKUX 3aJaHUM.

Heynosnersopu-
TEJILHO

JlaH OTBET, KOTOPBIN COEPKUT PST
CEepbE3HBIX HETOYHOCTEM,
00HapYyKUBAIOIIHMI HE3HAHUE
MPOLIECCOB U3y4aeMOM MpeaAMETHON
00J1aCTH, OTINYAIOIIHICS
HETJTyOOKHM PAaCKPBITHEM TEMBI,
HE3HAHUEM OCHOBHBIX BOIIPOCOB
Teopuu, HecHOPMUPOBAHHBIMU
HaBbIKAMU aHAJIN3a SIBJIICHUH,
MPOIIECCOB, HEYMEHUEM /1aBaTh
apryMEHTUPOBAHHBIE OTBETHI,
CJIaOBIM BJIaJ€HUEM
MOHOJIOTUYECKOU PEYBIO,
OTCYTCTBUEM JIOTUYHOCTH U
IMOCJIEI0BAaTEILHOCTH. BEIBOEI
NIOBEPXHOCTHBI. Penmenue
IIPAKTUYECKUX 3aJaHUN HE
BBITIOJTHEHO, T.€. CTYACHT HE
CIOCOOEH OTBETUTH HAa BOTIPOCHI
JIaXe TP JOTOTHUTEIbHBIX
HaBOJIAIIHUX BOIIPOCAX
penoaBaTersl.

Paznen 3.

MeToauyeckue MaTepuaJbl, ONpeAeJANIMe MPOoUeAyPbI
OLCHMBAHUS 3HAHMHA, YMEHHiIl, HABBLIKOB MW (MJH) ONbITA JAeATEJIbLHOCTH,
XapaKTepU3yIuX 3Tanbl GopMUpPOBaAHUS KOMIIETEHIIUI

OcHOBHBIMH dTaniaMyd (POPMHUPOBAHMS KOMIETEHIMNA IO JUCHUIUIMHE TMPU




W3YyYCHHHU CTYJEHTaMHM JUCLUMIUIMHBI SIBISAIOTCS IOCJIEAOBATEIbHOE H3Yy4YCHUE
coJiepKaTeNIbHO CBSI3aHHBIX MEXKIY COOOU pa3/ieioB.

B bsKk3aMeHalMOHHBIM OWJIET BKJIIOYEHBI OJMH TEOPETHUUECKH BOMPOC H
PaKTUYECKOE 3aJJaHue, COOTBETCTBYIOIINE COACPKAHUIO POPMUPYEMBIX KOMIIETEHIIUH.
HuddepenumpoBanHblii 3a4eT MpoBoauTCA B ycTHOW (opme. Ha oTBer u pemieHue
MPAKTUYECKOTO 3aJaHusl CTYACHTY OTBOAUTCS 40 MUHYT. 32 OTBET Ha TEOPETHUECKUI
BOIIPOC CTYACHT MOKET MOJYYUTh MAKCUMAJILHO S 0aJJIOB, 32 PEIICHHE TPAKTUYECKOTO
samanus 10 6ammos. [lepeBon 6amnoB B oneHKy: 13-15 6aysioB COOTBETCTBYIOT OIICHKE
«oTau4aHO»; 11-12 0amioB COOTBETCTBYIOT OIlGHKE «xopormio»; 8-10 OamwioB
COOTBETCTBYIOT OIICHKE «YOBJICTBOPUTEIHHOY»; MEHEE 8 OANIOB COOTBETCTBYET OIICHKE
«HEYJIOBJIIETBOPUTEIIHLHO.

W o mtoram BeIcTaBisgeTcsl AuddepeHInpoBaHHas OI[CHKA ¢ YYETOM Kb
OIICHUBaHUSI.

TectupoBaHre NPOBOJUTCS C MMOMOLIBIO ABTOMATHU3UPOBAHHOM IPOTrpaMMBbI
«YHuBepcaibHas cucreMa rectupoanus bI'TH».

Ha tectupoBanue otBoautcss 60 muHyT. Kaxknplii BapuaHT TECTOBBIX 3aJaHUMN
BKiItOo4aeT 40 BompocoB. 3a KaXKIblii MPaBUJIBLHBIM OTBET Ha BOMpPOC Jaercs 16ai.
ITepeBon G6amioB B oreHKy: 34-40 6aljioB COOTBETCTBYIOT OIIEHKE «OTIMYHOY; 28-33
Oajila COOTBETCTBYIOT OIIEHKE «Xopoiio»; 20-27 0alioB COOTBETCTBYIOT OIICHKE
«YJIOBIIETBOPUTEIILHOY; MEHee 20 OaIoB COOTBETCTBYET OIICHKE
«HEYJIOBJIETBOPUTEIIHLHO.

[Ipu olleHUBaHWM pE3yJbTATOB OOyYEHUS: 3HAHUS, YMEHUS, HABBIKU W/WUIU
ombITa JeATENbHOCTH (BJIaJieHUs1) B mporecce (OPMHPOBAHUS  3asBJIEHHBIX
KOMIETEHIIUM HCTIOJB3YIOTCA pa3inuHbie ()OPMBbI OLIEHOYHBIX CPEJCTB TEKYIIETO,
pyOEXKHOTO U UTOTOBOT'O KOHTPOJISI (MPOMEKYTOUYHOU aTTeCTaIlun ).

Tabnuna - opmbI OIIEHOYHBIX CPECTB

[IpencraBnenue
HaumenoBanue
Ne Kpatkas xapakrepucruka OLIEHOYHOTI'O
OILICHOYHOTO
/11 OLICHOYHOI'O CPEJICTBA Cpe/ICTBa B
CpeacTBa
dbone
1 | Ilpaktuueckue Pazianuaror 3amauu v 3a1aHus: KomruiexT 3amag
3aJaHus U a) perpoOaYKTUBHOTO YpOBHS, | U 3aIaHUI
3aJa4u ITO3BOJISIOIINE OLICHUBATH u

JTUArHOCTUPOBATh 3HaHUE
dakTuyeckoro Marepuana (0a3oBbIe
NOHATHUS, aJNTOPUTMBbI, (aKThl) U
YMEHUE TMPABUJIBHO HCIIOJIb30BATh
creuuaibHble TEPMUHBI U TOHSTHS,
y3HaBaHUE OOBEKTOB H3YYECHHUS B
paMKax  ONpPENEJEHHOro  paszelia

JTUCITUTLINHBL;
0)  PEKOHCTPYKTHBHOTO  YPOBHS,
I03BOJISIOIINE OILICHMBATh u

AUArHoCTUpPOBATH YMCHHA




/11

Haumenosaunue
OILIEHOYHOT'O
cpeacTna

Kpatkas xapakrepucruka
OIICHOYHOTO CPEJICTBA

[IpencraBnenue
OILICHOYHOTO
CpeICTBa B
dbone

CUHTE3UPOBATh, aHaJM3UPOBATh,
000011aTh (hakTHYeCKUit u
TEOPETHYECKUI MaTepual c
dbopMyIHpOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM MPUYHUHHO-
CIIEICTBEHHBIX CBSI3EH;

B) TBOPYECKOIO YPOBHH,
MO3BOJIAIOIIUE OIICHUBATh "
JUarHOCTUPOBATH YMEHHUS,
WHTETPUPOBATh 3HAHUSA PA3JIMYHBIX
obnacrei, apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3PEHHUSI.
PexoMeHnyeTcs sl OLEHKU 3HAHUUN
YMEHUH U BIAJCHUN CTYJIEHTOB.
dopMa  MPENOCTaBICHUS  OTBETA
CTyJICHTA: MMChbMEHHAs.

CobOecenoBanue
(Ha
MPaKTUYECKOM
3aHSATUHN)

CpencTBo KOHTPOJIS,, OpTaHU30BAHHOE
Kak crieluanbHast oecena
MpernoaBaTesis ¢ OOydJaroImuMCs Ha
TEMBI, CBSI3aHHBIC C H3y4yaeMOWM
TUCIMIUTAHOW, W pacCUMTaHHOE Ha
BBISICHCHUE obbema 3HAHUM
oOydJaromierocss Mo OINpPeaeICHHOMY
pasznmeny, TeMme, MpobOiieMe | T.I.
PekoMeHyeTcst il OLICGHKW 3HAHWUA
CTYJICHTOB.

Bompocs! o
TemMaM/paszjiesiam
JTUCITUTITHBI

Tect (Ha 3auere,
Ha pyOexHOM
KOHTPOJIE)

Cucrema CTaHIAPTU3UPOBAHHBIX
IPOCTBIX M KOMIUIEKCHBIX 3aJaHUM,
NO3BOJIIOLIAS aBTOMAaTHU3UPOBATH
npoueaypy  HU3MEPEHHS  YpPOBHS
3HaHWM, YMEHUW W  BJIAJACHUH
o0yyJaroIerocs.

PexomMeHnnyeTcsa i OLEHKM 3HAHWU,
YMEHUM U BJIAJECHUM CTYJICHTOB.

Hcnons3yercs BEO-TIPUIIOKEHHE
«YHHUBEpcallbHas cucrema
TECTUPOBAHUSA BI ' TN». Ha

TECTUPOBAHUE OTBOAUTCA 60 MUHYT.
Kaxnpiii BapuaHT TECTOBBIX 3aJlaHUMN
BKtodaeT 40 BOMpPOCOB. 3a KaXKAblil
IIPaBUJIbHBIN OTBET Ha BOIIPOC

doHa TECTOBBIX
3alaHNH




[IpencraBnenue

HaumenoBanue
Ne Kpatkas xapakrepucruka OIIECHOYHOTO
n/n OUCHOTHOTO OIICHOYHOTO CPEJICTBA CpelcTBa B
CpeacTBa
dbone
maerca 1 Oamn. OneHka «OTIUYHOY
BBICTABJISIETCS CTYJIGHTY, €CJIH OH
HaOpasn Oonee 85 % mnpaBUIBHBIX
OTBETOB; «xopomo» 0T 71 10 85 %:;
«yAOBIETBOPUTENBbHO» OT 50 110 70%:
«HEYIOBJIETBOpUTENBHO» MeHee 50 %
MIPaBUIILHBIX OTBETOB.
4 | Iuddepenupon | CpeAacTBO, MO3BOJISIONIEE OIEHUTH | KoMIuiekT
AHHBIN 3a4eT 3HaHWS, YMEHHUS U  BIIQJICHUA | TEOPETUYECKUX
oOyyarormierocs 1o y4eOHOH | BOIPOCOB U
nuciuIuinHe.  PekomenmyeTcss IS | IPaKTUYECKUX
OLICHKYU 3HAHWW, YMEHUU W BIIAJICHUN | 3aJJaHUH
CTYIECHTOB. C y4eToM | (OuseToB) K
pe3yJIbTaTUBHOCTH 3a4ery.
paboThl  CTyJIGHTa MOXET  OBITh
MPUHATO pEIIeHHEe O TNpU3HAHUHU
CTyJICHTa OCBOMBIIUM  OTJIEJIbHYIO
4acTh WIM BeCh O00BEM Y4EOHOTO
npeaMera MO UTOraMm  CeMecTpa.
CryneHr, HE BBITIOJTHUBIIIAN
MUHHMaJIbHBIE ~ 00beM  y4eOHOI
paboThl MO  JUCIUIUIMHE,  HE

JIOITyCKaeTCs K clave 3a4uera.
3ader crmaercs B yCTHOM dopme Win B
dbopme TeCTUPOBAHUSI.




