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1. TIIEPEYEHb IIVIAHUPYEMbBIX PE3YJIBTATOB OBYYEHUA 11O
AUCHUILIAHE, COOTHECEHHBIX C IIJTAHUPYEMbBIMH PE3YJIbTATAMHA
OCBOEHMS OBPA30OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesTeJIbHOCTH BBIMYCKHUKA
JlucuumimHa OXBaThIBAET KPYr BOIMPOCOB, OTHOCAIIUXCS K MPOEKTHO - KOHCTPYKTOPCKOMY
BUY TTpo(hecCHOoHANIbHOM NeATeTbHOCTH BHITYCKHUKA B COOTBETCTBHH ¢ KOMIIETCHIIMSIMH M BHIaMHU
NEeSITeIbHOCTH, YKa3aHHBIMU B Y4€OHOM ILJIaHE.
Meab AMCHUANIMHBI
— wu3ydeHHe TpaduuecKuX OCHOB IOCTPOCHHUS H300paKeHUW reoMmeTrpuyeckux (opm Ha
yepTeke W OTHOIIEHUH MEeXAY HHMH;, METOJOB M NPABHJI BBINOJHEHUS U YTCHHS YepTexel
Pa3TUYHOTO HA3HAYCHMS; METOIOB PEIICHUS WHKEHEPHO-TEOMETPUYECKHX 33]1a4 Ha YepTEexKe, a TakK
ke mpaBui oopmieHUsT TpaduUIecKol KOHCTPYKTOPCKO-TEXHUYECKOW M JIPYroil JOKYMEHTAIIWH,
OCBOEHHE COBPEMEHHBIX METOJIOB U CPEACTB KOMITBIOTEPHOU TpaduKu, TPHOOpETEHUE 3HAHUHN U
YMEHMM 1O TOCTPOEHUIO JIBYXMEPHBIX T'€OMETPHUUECKUX MojeNeil OOBEeKTOB C IOMOIIBIO
rpadu4ecKoil CUCTEMBI;
— pa3BUTHE MPOCTPAHCTBEHHOTO TMPEJCTABICHUS, BOOOpPaKEHHs] M TMPOCTPAHCTBEHHOI'O
KOHCTPYKTUBHO-T€OMETPUYECKOT'O MBIIIIICHHUS;
— pa3BHUTHE CINOCOOHOCTEH K aHAIM3y M CHHTE3y IMPOCTPAHCTBEHHBIX (DOpM Ha OCHOBE
rpaduyeckux Mojenei MpPOCTPAHCTBA, MPAKTUYECKH pEalU3yeMbIX B BHUJE PA3IUYHBIX THUIIOB
YEPTEKEN.

3agaun TUCHHUIIHHBI

(hOpMUPOBaHHE CHCTEMBl WHXCHEPHO-KOHCTPYKTOPCKMX 3HAHWM C MTPOYHBIM T'€OMETPO -
rpadpuveckuM (QyHAaMEHTOM, I[O3BOJISIONIMM YCICIIHO peIIaTh HaydyHble H TEXHUYECKHE
npo0JieMbl, BO3HHKAIONIME B Mporecce MpodeccHoHAbHON AedaTeTbHOCTH; OOydeHHue Teopuu
YTEHUSI OPTOTOHAIBHBIX YEPTEXKEH, HarMSAHBIX W300paKeHHid, pa3paboTKe W  YTECHUIO
KOHCTPYKTOPCKHMX JIOKYMEHTOB, a TakKKe MNPUKIATHOW YaCTH HAYEPTATEIbHOW TEOMETPUU —
MEPCIEKTUBHBIX MPOEKIUNA, TEOPUU TEHEM.

Kon Coaepixanue IlepedyeHb MJIaHMPyeMBbIX pe3yJIbTATOB
KOMIETeHIHH KOMMeTeHIHii 00y4eHHsl M0 AUCHHUILINHE
1 2 3
OIlK-1 CrnocoOHOCTH 3HAT!

MCIOJIb30BAaTh OCHOBHBIE — OCHOBHBIE 3aKOHBI reOMETPUYECKOTO
3aKOHBI ¢opMHpOBaHUs, TMOCTPOCHUS M  B3aUMHOTO
CCTECTBCHHOHAYYHBIX nepeceueHus] MOJIeNIeH MIIOCKOCTH M TIPOCTPAHCTBA,
JTUCLUILIUH B HEOOXOIUMBIX B MPO(HECCHOHATBEHON NeATETbHOCTH
npodeccroHanbHOM (mpu  cbope w aHamusze HHGOPMAIMOHHBIX
NesITeNIbHOCTH UCXOJIHBIX JTAHHBIX Il IPOCKTUPOBAHUS OOBEKTOB

naHaIaGpTHON APXUTEKTYPHI, pazpaboTke

OpPOeKTHOM W  pabouell  JOKyMEHTaluu  Ha

pa3IMYHbBIX CTaIusIX POCKTHPOBAHUS,

oopmIleHHH 3aKOHYEHHBIX IPOCKTHBIX Pa0OT);

— OCHOBHBIE CIIOCOOBI W TPHEMBI TEOMETPO -
rpaguIecKoro dbopmMupoBaHUS 00BEKTOB
pEabHOTO TPOCTPAHCTBA B rpaduuecKoil cucreme
KOMIIAC — 3D,He00x0oauMBble IUIS BBIIIOJIHEHUS U

YTEHUSA yepTexen JieTajeu; COCTAaBJICHUSA
KOHCTPYKTOPCKOW TOKYMEHTALlUH;
YMeETh!

AQHAJIM3UPOBAaTh W BOCIPUHHUMATH ONTHUMAJIBHOE
COOTHOLIEHUE 4YacTed M LEJOoro Ha OCHOBE
rpaduyueckux MoJenel, IpakTHUYEeCKH pean3yeMbIX
B BUJIE UEPTEKEH KOHKPETHBIX TPOCTPAHCTBEHHBIX
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1 2 3

O00BEKTOB;  HCIOJIB30BaTh  OCHOBHBIE  3aKOHBI,
METOJbl M TPHEMBl HadepTaTEeIbHON TI'eOMEeTpHH,
HE00X0IuMbIe B npogeccuoHaTbHON
JeATEIILHOCTH,;

BJIAJeTh!

HaBBIKaMH TpaUuECKuX CIIOCOO0B PEIICHHS
MO3UIIMOHHBIX U METPUYECKHX 33734 JUIs
IPOCTPAaHCTBEHHBIX OOBEKTOB HA YEPTEKAX,
METOIaMH MPOCLUPOBAHUS U N300paKEHHS
IPOCTPAHCTBEHHBIX ()OPM HA IIOCKOCTAX
IPOEKINi, HEOOXOIUMBIX B MPO(heCCHOHATEHON
JeATEILHOCTH

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMBbI

Huctunmuaa b1.b.16 HadeprarenbHas reoMeTpusi OTHOCUTCS K 0a30BOM YacTH.

Jucuumnuaa HagepratenbHas reomeTpus Oa3upyeTcs Ha 3HAHHSAX, MOJTYYCHHBIX MPH
U3YyYEHHH TAaKMX Yy4eOHBIX TUCHMIUIMH, KaK. YepueHHe; 3JIEMEHTapHas FeOMETpUs, CTePEOMETpHs
OCHOBHBIX 00111€00pa30BaTEIIbHBIX MPOTPAMM.

OcHOBBIBasiCh Ha W3YYCHUU TEPEUHCICHHBIX TUCIUIUINH, HadepraTenbHas reoMeTpus
MPEJICTaBIISIET OCHOBY JUISl M3YUYEHUS AUCUMIUIUH. TeXHUUEeCKU PUCYHOK U MH)KEHEpHas rpaduka,
Teopus nannmadTHOM apXUTEKTyphl M  METONOJOTHS mpoekThpoBanus, Jlanmmadrhoe
MPOEKTUPOBAHUE.

Takoe cucTeMHOE MEXIUCHMIUIMHAPDHOE M3yYCHHME HANpPaBICHO Ha JIOCTUIKECHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH 1O KBaTU(HUKAIIMN OaKaiaBp.

3. PACIIPEJEJIEHUE OB BEMA JUCHUIIIMHBI

3.1.Pacnpenesienue o0beMa TUCHHUILIMHBI 10 GopMaM 00yUeHust

Tpyooemkocmsb oucyuniunvl ¢ uacax
Kypcosasn
g 3 paboma Buo
§ N . 3 (npoexm), | npomescy
Dopma = § 3 S KOHmMPOJ1b mounoi
o0yuenus g 2 S = S § Has ammecma
S S = S .| &% 8 paboma uuu
s > S 2 S 2 S s = g 3 ’
o | S S S S |[§5§ S8 8 S § | pegepam,
R E| S| S| S|SS EEE| 28| e
o 8 | ¥ 8 [ OK¥ | C4
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 72 34 17 - 17 38 k1l 3a4er ¢ OIl.
3aouHas - - - - - - - - - -
3aouHas
(yckopeHHOe - - - - - - - - - -
o0y4eHue)
OuyHo-3204yHast | . - - - - - - - - -




3.2.PacnpenesieHue 00beMa TUCHHUILIMHBI 10 BUIaM Y4eOHbIX 3aHITHI U TPYI10eMKOCTH

em.u.e Pacnpeoenenue
UHMEPAKmMUE | no cemecmpam,
Tpyoo- | noii, akmue- uac
Buo yueonvix zanamuii EeMKOCmb | HOUl, UHHO6A-
(uac.) UUUOHHOTL 1
¢opmax,
(uac.)
1 2 3 4
|. KonTakTHasi pa6oTa 00y4aommXxcs ¢

npenoaaBartesieM (Bcero) 34 7 34
Jlexuun (JIk) 17 4 17
[pakTuyeckue 3anstus (I13) 17 3 17

Kontponbaas padora* + - +

I'pynmoBas (MHIMBUIYaIbHASN) KOHCYIIbTAIIUS + - +
Il. CamocTosiTeIbHASI padoTa 00yYAKOIIHXCS 38 ) 38

(CP)

[ToaroroBka MpakTUYECKNUM 3aHATHAM 8 - 8
[ToxroroBka x 3agery 10 - 10
BrimonHeHne KOHTPOJIEHOM PabOTHI 20 - 20

[ll. TIpome:kyTouHast aTTECTAUA  3a4eT C OIL. + - +
OO0mas TpyI0EeMKOCTh JUCITUTLIMHBI Yac. 72 - 72

3ad4. ¢ OIl. e]I. 2 - 2

4. COAEP) KAHUE JUCIUIIJINHbI

4.1.PacnpeaesieHue pa3ieioB JMCUUILIHHBI IO BUAAM YUeOHBIX 3aHATHI
- 1J151 04HO# (pOpMBI 00YUECHHS !

Buowt yueonwvix 3anamuii, 6knrouan
CamocmosamesnvHyo pabomy

Ne o0yuarwuxca u mpyooemKkocms;
pas- Haumenosanue Tpyooem- (uac.)
dena u pazoena u Kocmb, yueoHbvle 3aHAmus
memol mema OUCUUNIUHDL (uac.) npakmu- | camocmoamens
yeckue Hasa paboma
neKyuu

3anamus oﬁytmlomuxc;l

1 2 3 4 5 6

1. 1. OcHOBBI HavepTATEJbLHOM 17 17 - 20
reoMeTpHuH

1.1. | Merozp! MIPOCIIMPOBAHUSI. 2 2 - 2

[IpoeunpoBanue TOYKM Ha TpHU
B3aUMHO  IEpPIECHIUKYJISAPHbIE
IIJIOCKOCTH IIPOEKIU.
[Ipoekuun npsimoit. [Ipsambie
OOIIEero TOJIOKEHUS;, MpsIMbIe
YaCTHOTO HIOJIOKEHHUS.
B3anMHOe 1nosnoxxeHue NnpsMoun
U TO4KH. B3aumHoe nosoxxeHue
HPSIMBIX. IIJIOCKOCTH Ha
KOMIIJIEKCHOM YepTEeXKe.




1 2 3 5 6
1.2. | Ilmockoctu o61mrero 2 - 2
MOJIOKEHUS; MJIOCKOCTH
YpPOBHS, IIPOELUPYIOLINE
IIOCKOCTH. [Tpoekiuun
miockocTd. 3aganue Touka u
npsiMasi B IJIOCKOCTH. JIluHUU
YpOBHs B IIJIOCKOCTH.
B3anmHoe mnosnokeHue mnpsmoit
U IJIOCKOCTH; INIOCKOCTEN
1.3. |Kpubie nunuu. CBoiicTBa 2 - 2
OPTOTOHAJIBHBIX TPOCKLIHI
KpUBOH JINHHH.
IIpocTpaHcTBEHHBIE KpUBBIE
JIUHUH.
1.4. MHororpasssle IOBEPXHOCTH. 2 - 2
Touka Ha MTOBEPXHOCTH.
Ceuenne MHOTOTpaHHHUKa
IIJIOCKOCTBIO. Ceuenue
MHOTOIPAHHOM  ITOBEPXHOCTHU
HECKOJIbKUMU CeKYyIIUMU
IJIOCKOCTSIMU. Ceuenue
KOMOWHHUPOBAHHOMN
MHOTOI'PAaHHOM  ITOBEPXHOCTHU
CEKyIIei IIJIOCKOCTBIO.
Ceuenune  mojoi  ¢uUrypsl
CEKYIIIEeH MIOCKOCTHIO
1.5. | Kpussie IIOBEPXHOCTH. 2 - 2
O6pa3zoBanue u 3aJaHue
NOBEPXHOCTU  HAa  YEpTEXKeE.
Knaccudukamms
nosepxHocted. OnpeneneHue
HEJOCTAIONINX MPOEKINI TOYeK
Ha  KpPUBOM  ITOBEPXHOCTHU.
BUHTOBBIE TOBEPXHOCTH.
1.6. | Jluneiiuatsie IIOBEPXHOCTH. 2 - 2
[ToBepxHOCTH BpAILICHMUS.
Ceuenue MIOBEPXHOCTU
IJIOCKOCTBIO.
1.7. | BzaumHoe nepeceyeHue 2 - 3
TTOBEPXHOCTEM.
1.8. | Bzaumnoe [IEPECCUCHUE 2 - 3
MHOTOTPaHHBIX TOBEPXHOCTEH.
Pa3BEpTKM NOBEPXHOCTEH.
1.9. | AkcoHOMEeTpHYECKHE 1 - 2
IIPOCKIUHU. CranpapTHble
MIPOCKITUH. Koaddumuent
VCKQKCHUS
2. I'padpuueckoe  odopmiienue 17 17 18
yeprexei
2.1. | CrangapThl oopmienus 2 2 2
KOHCTPYKTOPCKOH
JOKyMEHTalUU: dopmartsl,

THIIBI JIMHUH ; UEPTCIKHBIC




1 2 3 4 5 6
mpUQTH, OCHOBHAS HA/ITUCh
2.2. | Ilpoekumu mnpsmoit. [Ipsmbie 2 - 2 2
OOIIEro TOJIOKEHUS;, MpsIMbIE
YaCcTHOTO HIOJIOKEHHUS.
B3anMHOe nosoxkeHHue NpsMoun
U TOYKH

2.3. | B3aumHOE NOJI0KEHHE TPSMBIX. 2 - 2 2
Touka u mpsiMast B IIOCKOCTH.
JIuHuM ypoBHSA B IUIOCKOCTH.
B3anmHoe mosokeHue mnpsmoit
U IJIOCKOCTH; INIOCKOCTEN

2.4. | Ceuenue MHOTOTPaHHHUKA 2 - 2 2

MJIOCKOCTBIO. Ceuenue
MHOTOTPAaHHOM  MOBEPXHOCTH
HECKOJbKIUMU CEeKYILIUMU
MIJIOCKOCTSIMH. Ceuenue
KOMOWHUPOBaHHOMN

MHOTOTPAaHHOM  MOBEPXHOCTH
S4%11(971 IJIOCKOCTBIO.

Ceuenne  monoir  urypsl
CEKYILIEN MIOCKOCTHIO.

2.5. | CeueHue KpUBOW IMOBEPXHOCTH 2 - 2 2
TJIOCKOCTBIO.

2.6. | B3aumHoe nepeceyeHue 2 - 2 2
MTOBEPXHOCTEU

2.7. | IlpaBwiia BBITIOJTHCHHUS BHJIOB 2 - 2 2

2.8. | [IpaBmia BBITIOJTHEHUS 2 - 2 2
pa3pe3oB

2.9. | [IpaBwia BBITIOJTHCHUS CCUCHUI 1 - 1 2

HUTOI'O 34 17 17 38

4.2.Copep:xanue JMCUMILIMHBI, CTPYKTYPHPOBaHHOE 110 pa3/iesiaM U TeMaM

COOEPJICCIHME JIeKUUOHHbBIX 3aHAMU

Pazgen 1. OcHoBbI HaYepTaTEJbLHOI reOMeTPUM

Tema 1.1. Mertoasl mnpoeunupoBaHusi. IIpoenmpoBaHMe TOYKH Ha TpH  B3aHMHO
NnepneHAuKyJIsApHble IJI0ckocTH npoexkuuii. Ilpoexuuu npsimoii. IlpsiMble 00LIero Mo0JIOMKEHHS,
NpsiMbIe YACTHOTO TMOJIOKeHWs. B3anmMHoe moJiokeHWMe NMPAMOH M TOYKH. B3amMHoe mosokeHmne
npsAiMbIX. (24.) JIekuusi NpoBoAMTCS B BH/AE NPe3eHTALUH.

Memoowl npoeyuposanusi. OHO U3 OCHOBHBIX T'€OMETPUUECKUX ITOHATUHN — 0mobpadicene MHOXMCeCms.
B nHauepraTenbHOM TreoMeTpUM KaXKAOHW TOYKE TPEXMEPHOIO IMPOCTPAHCTBA CTABUTCS B COOTBETCTBHE
OmnpesesieHHass TOYKa JABYMEPHOTO TPOCTPAHCTBA — IIIOCKOCTH. ['€OMEeTpHYecKUMH 3JIEeMEHTaMU
OTOOpaXK€HMsI CIyXKaT TOYKM, JIMHHUM, IIOBEPXHOCTH IIpOCTpaHCTBa. ['eomeTpuyeckuil OOBEKT,
paccMaTpuBaeMbIil KaKk TOYEYHOE MHOXKECTBO, OTOOpa)KaeTcsl Ha IUIOCKOCTh MO 3aKOHY IMPOCIMPOBAHHS.
PesynpTatom Takoro otoOpakeHus sBisieTcs nzobpaxeHne o0bekta. IlocTpoeHune yepTekeil OCHOBaHO Ha
CJIEIYIOIIUX METOAAX NIPOCLIUPOBAHMS:

Memoo uenmpaﬂbyozo npoeuupoeanuﬂ

L o HH e

[me: S — nentp npoeuupoBanusi; [/; — IUIOCKOCTh TPOEKLUIA; A — 00BeKT mpoenupoBanus; SA —
npoerpyrommii ayd. SA [ [, = A; — uenTpanbHas npoekiust Touki A. [[eHTpaIbHOE IPOCIHPOBAHHE
ABJIsIeTCs. Hanbosee O0LIMM CllyyaeM [IPOeLUPOBaHUS T€OMETPUIECKUX O0BEKTOB Ha INIOCKOCTH

Memoo napannensrozo npoeyuposanus. Ilpu ynaneHun neHTpa SB 66CKOHEYHOCTD B HampaBieHud t (t —
HaIpaBJICHHE POCIIUPOBAHHS) LIECHTPATBHOE MIPOCIIUPOBAHUE TPAHCPOPMHUPYETCS B apaLICIIbHOE.

L)
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Od4eBHIIHO, YTO TMPH TNAPALICIBHOM TNPOCIMPOBAHUM BCE MPOCHUPYIONIME Jy4yd NapalieIbHbBI
HampasleHno npoeuuposanns. AAJ//t; BB/t => AA//BB, Ilpu napaimiensHOM MPOCLUPOBAHUU
COXPAHSIOTCS CBOMCTBA IIEHTPAIBHOTO MPOCIIUPOBAHUS U TOOABIISIOTCS CICIYIOIINE:

1. IIpoekmuu mapamuIeTbHBIX MEXIY COO0I0 MPSAMBIX —IapauIeIbHBI MEXITy COOOM.

2. OrTHoIIeHHE OTPE3KOB MPSIMOM JIMHUY PABHO OTHOIINEHHIO IPOCKIIMH 3TUX OTPE3KOB.

3. OrtHoIIeHHE OTPE3KOB JABYX MapaJICIbHBIX MPSMBIX PABHO OTHOIICHUIO WX MTPOSKITUH.

[Ipu npoenmpoBaHMM Ha OJHY IUIOCKOCTh MPOEKIMH MOMYy4YalOT HEOOPATUMBIA YepTeX, TaK Kak
HEBO3MOXXHO [0 EIWHCTBEHHOH TWPOCKIMU TOYKH ONpEACTNTh e¢ TOJOXKEeHHe B TpoctpaHcTBe. Jlis
MOJTy4eHUs] 00paTHMOTO dYepTeka BBOMIST €Ile OJHY IUIOCKOCTh MPOSKImiA. MBI OyaeM MOJIb30BaThCs
B3aMMHO MEePICHIUKYISIPHBIMU TTOCKOCTSAMH TPOCKITHIA.

Ecnu ropusoHTanbHYI0 ITUIOCKOCTH MNPOEKIU [/; TOBEPHYTH BOKPYT OCH X JIO COBMENIEHHUS C
IJIOCKOCTBIO 15, TO Ony4duM sniop Moworca.

Opmoeonanvhoe npoeyuposanue HaA mMpU G3AUMHO HEPNEHOUKYIAPHbIE NIOCKOCMU  HPOeKYUl.
OpTOroHaJILHOE TPOCIMPOBAHWE HA TPH B3aMMHO TNEPIEHAMKYJSPHBIC TUIOCKOCTH TPOCKIUN SIBIISICTCS
OCHOBHBIM CIIOCOOOM TIOCTPOSHHS MAITUHOCTPOUTEIBHBIX, CTPOUTENBHBIX H JAPYTHX YEPTEIKEH.

Jns monmydeHus IUIOCKOTO dYepTexa (KomniekcHozo uepmedica) TpeOyeTcs TMOBEPHYTh ILIOCKOCTb
npoeKkuid //; BOKPYT OCH X O €€ COBMEIICHHUS C TUIOCKOCTBIO I/, a TIOCKOCTh mpoekuuil 113 moBepHyTH
BOKPYT OCH Z JI0 €€ COBMEIICHHUS C TUIOCKOCTHIO /1. [Tpy MOCTpOCHUH MPOEKIur He0OX0AUMO MTOMHUTD, YTO
OPTOTOHAIILHOM TIPOEKIINEH TOUKH Ha MIIOCKOCTh HA3bIBAETCS OCHOBAHHE MEPIICHIUKYISAPA, OMYIEHHOTO W3
JTAHHOM TOYKM Ha 3Ty IJIOCKOCTh. TOUKY A; Ha3bIBalOT TOPU30HTAIBHOM MPOEKIMENH TOUKH 4, Touka A, —
(hpOHTANBHOM MPOEKIIMEH.

[Ipsimple JTMHUHK, COEAUHAIOIIME PAa3HOMMEHHBIE IMPOCKUMU TOYKH Ha 3IIOpPE, HA3BIBAIOTCS
aunuasmu npoexyuonnou cesazu. Ceoticmea sntopa. A1As [JOX; A2As [JOZ  -TIpoeKImoHHBIC CBSI3U
BCeT/Ia NMEPIEHANKYISIPHBI OCAM MPOEKIHH; AzAd23 = Xy - A1412= Y4 . X4; Y4, Z4 — KOOPIUHATHI
TOYKH A (XapaKTepHU3yIOT yJaJICHHOCTh TOYKUA A B MPOCTPAHCTBE COOTBETCTBEHHO OT IUIOCKOCTEH
npoekuuit I13; I1p; ITh). AzAz3 = A1A12 = Ya Koopawnara Y siBiseTcst oOmieil ajs MIOCKOCTEH
npoekuui /11 u I13.

JIroOble BE TPOCKIMU TOYKH ONPENCIISIOT €ANHCTBECHHBIM 00pa3oM ee TPEThIO MPOEKIHIo (ClienyeT u3
crotictB 1 u 3). 1o ABYyM MPOEKIIUSIM TOUKH MOXKHO €IUHCTBECHHBIM 00Pa30M BOCCTAHOBUTH €€ MOJOXKEHHUE B
MPOCTPAHCTRBE. Konkypupytonue Toukud. COOTBETCTBYIONIME TPOCKIMHA KOHKYPHPYIOIIMX TOYEK
COBIMAJIAIOT.

Pasznmuuatot: copuzonmanvno kouxypupyiowue Toukn K m L pacmonoxeHyple Ha TOPHU30HTAIBHO
npoenupyrorieit npsamoit KL; ¢gpponmansro xonxypupyrowue touku M u N pacronoxeHnHsie Ha (ppoHTAIEHO
npoenupyromied npsmorr MN; Ilpu mpoernmpoBaHur Ha COOTBETCTBYIOINIYIO TUIOCKOCTH IPOCKITHMH OJHA
TOYKA <GaKPHIBACT» JPYTYI0 TOYKY, H €€ MPOCKIUS OKAKETCS HEBHIUMOHN (3TY MPOCKIHIO YKA3bIBAIOT B
ckoOkax). [Ipoexyuu npsamou. TlpsMasi TMHHUSA - OJHO M3 OCHOBHBIX NOHATHH reomerpuu. [IpsiMas auHUS
OOBIYHO TIPUHUMAETCS 32 OJIHO M3 UCXOJHBIX MOHSATHH, KOTOPOE JUIIL KOCBEHHBIM 00pa30M OmpeaersieTcs
akcruoMamu reoMeTpur. Eciii 0CHOBOH MOCTPOSHUS TEOMETPUU CITYKHT ITOHITHE PACCTOSHUS MEXIY ABYMS
TOYKAMH TIPOCTPAHCTBA, TO MPSIMYIO JTUHHIO MOXKHO OIPEICINTh KaK JIMHWIO, BAOJh KOTOPOH PacCTOSHUE
MEXJy JBYMsI TOYKAMH SIBIISIETCS KpaTdalimuMm. B mpocrpaHcTBe uepe3 moObIe IBE TOYKH BCETJa MOXKHO
npoBecTH Npsmyro. [TonoxkeHue MCXOAHOM MPSMON B MPOCTPAHCTBE OJHO3HAYHO OINpEJENseTCsS Ha DITIOpe
JIByMsI €€ TIPOCKITUSMH.

Tonoosicenue npsimotl omuocumenvHo naockocmeti npoexyuil. Ilpsamas obwezo nonosicenus

Ecnu npsimad He mapanienbHa U HE MEPIeHAMKYJISIpHA HA K OJTHOM M3 IJIOCKOCTEW MPOEKIUM, TO 3TO

npgamas 061].[61"0 IIOJIOKCHMUA. HpHMBIC HC 06]].[61"0 MOJIOXKCHUS HA3BIBAIOT MMPAMBIMHA YaCTHOI'O MTOJIOKCHUS.
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Ipsimvie wacmuoeo nonoxcenus. 1lpsimpie ypoBHs. IIpsiMble, mapajuienbHble KaKUM-THOO IUIOCKOCTSIM
MIPOEKLNH, HAa3bIBAIOT NPAMBIMU ypoBHS. Ilpamasd, mapannensHas miockoctu //;. Bee Touku Takoil mpsiMoint
UMEIOT OJJMHAKOBYIO KOOPJIUHATY Z. DTy NPSIMYIO Ha3bIBAIOT 20PUSOHMANbIO.

CaoiictBa npoexumit ropusomtamx: h //II; => h, //OX ®pontansHas mpoOEKIHs TOPH3OHTAIM
napauieiabHa ocu OX.

1) /h/= /h/—ropusonrans npoewmpyercs Ha mI0CKOCTS I7; B HATYPABHYIO BETHUHHY.

2) hy™ OX = h M, = [JB - yron, 00pa3oBaHHBIN TOPU30HTANBIO C IUIOCKOCTBIO /7] TpoenupyeTcs 0e3
HCKaXEHUs Ha TUIOCKOCTh Tipoekuuit I, [Ipamasi, napamienbHas iockocTtu 1. Bece Touku Takoi mpsiMon
MMEIOT OIMHAKOBYIO KOOPJHMHATY Y. DTy NPSIMYI0 Ha3bIBAIOT ¢pponmanvio. CBOHCTBA MPOEKIUI (POHTAIIH:




1) f /11, => £, //OX. TopusonTansHas mpoexuus pporTany napamiensua ocu OX. 2) f, = /f/ — na
IockocTh [1; hpoHTANE IpoeUpyeTcs B HATYPATbHYIO BEITUUUHY .

3) f, " OX = f A1} = [Ja - yrom, o6pa3oBaHHbIN (POHTANBIO C MIOCKOCTBIO [ Tipoenupyercst 6e3
WCKa)KEHHsI Ha TJIOCKOCTh MPOEKIHiA /1.

[I. ITpoeuupyromue npsiMbie. Ecian npsiMasi mepreHAnKysipHa KakoW-TH00 MIOCKOCTH MPOEKIHiA, TO OHa
COBIIAIA€T C POCTIUPYIOIUMH JIydaMu. TaKkyro TpsSMYIO Ha3bIBAIOT npoeyupyiowel.

[psiMass mepneHIUKyNspHas K IUIOCKOCTH [[;  cOBMajgaeT ¢  MPOCHUPYIOIIUMH  JTyYaMH,
NEPIEHIUKYSIPHBIMH K IUIOCKOCTH mpoekuuit  [[;. Takylo TpsMylo HasbIBaIOT — 2OPU3OHMANLHO
npoeyupyroujei npsmoit. Jlis mnpsMol, NEpHNeHIUKYISIpHOM K IUIOCKOCTA I3 JTOMKHO BBIMIOJIHATHCA
crnenytomee ycnosue: A;B; [/OX; 4;= B; T'opuzoHTanbHas mpoeKLus MPsIMOi BEIPOKAAETCSA B TOUKY.

[psiMass mepneHIUKyNspHAsT K IUIOCKOCTH [l, CcOBMajgaeT ¢  MPOCHUPYIOIIUMH  JTyYamH,
NEePIEHIUKYISAPHBIMU K TIOCKOCTH Tpoekiuid [7,. Takyro mpsaMyro Ha3bIBAIOT pOHMANbHO Hpoeyupyioujell
npssMoid. J{ns mpsiMol, NepneHaIuKyISIpHONH K IJIOCKOCTH /I, HOJKHO BBITONHATBHCS CIIEAYIOIIEE YCIIOBHUE!
A1B;y [JOX; 4,= B, ®ponTanbHas NpOEKIUs IPSMON BEIPOKIAETCS B TOUKY.

Bzaumnoe nonoowcenue npsmoti u mouxu. Ecnu Touka TpUHAIICKHUT NPSAMOW, TO MPOCKIHMU AaHHOU
TOYKH TOJDKHBI TIPHHAIJICKATH OJJHOMMEHHBIM TIPOSKIMSAM 3TOU MPsAMO# (aKcHOMa MPHHAICKHOCTH TOUKH
HpHMOﬁ). A]_Bl UK]_ Ang UKZ K]_Kz [JOX
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Bzaumnoe nonosicenue NPAMbBIX 68 NPOCMPAHCMEBE. (l) nepecexkarwwuecs npsmvle, Ecimm MnpAMbBIC B

IPOCTPAHCTBE IIEPECEKAOTCS, TO COOTBETCTBYIOLIME MPOEKIMU DTHX HPAMBIX TAKXKE MEPECEKAIOTCS, MPU
5TOM, TOYKHM IIEPECEUYEHHUS IPOEKLUM PACCMATPUBAEMBIX MPAMBIX HAXOMATCS B MPOEKIMOHHOM CBS3H.
CnpaseiuBo 1 o6paTHOE yTBEpKaeHue. AB /]CD=k<=>A;B; //CiDi=k;, AB, /] C,D, =k, , kiko [7
OX; 6) napannenvnvie npsmvie, Ecnu mpsmble B IPOCTPAHCTBE MapajlI€ibHBI, TO COOTBETCTBYIOILINE
POEKLUA PACCMATPUBACMBIX MPSMBIX TAKXKE HapaiulenbHbl. CrpaBeainBo 1 oGpaTHoe monoxenue. a // b
<=> a,// by, & //by; 6) ckpewusarowuecs npsimvie; TIpsMble, He TEPECEKAOMKUECS W HE MApaLICIIbHBIC
MeX Iy co00i Ha3bIBAIOTCS CKPELIMBAIOIIUMUCH.

Toukn 1 m 2 pacnonoXkeHbl Ha OJHOM TOPM3OHTAILHO IMPOEHUPYIOMIEN NPAMOM; WX HA3BIBAIOT
KOHKYPUPYIOIIMMH 110 OTHOIIEHUIO K TOPU30HTAILHON TIOCKOCTH MPOEKIwii 17;. OUeBHAHO, U3 JBYX TOUEK
1 v 2 Ha mnockocTH npoekuuit /7; BuauMoii Oymer Touka 1 (Tak Kak OHA PacIlOOKEHa BBIIIE TOYKH 2 U,
cienoBarenbHo, npsamas AC, Ha KOTOPO#l pacrojioKeHa 3Ta TOYKa OyJAeT TaKKe BUIUMON. AHAIOIHYHO:
TOYKH 3, 4SBJIAIOTCA KOHKYPUPYIOIIUMU [0 OTHOUIEHHIO K (PPOHTAILHOM IIOCKOCTH TIPOEKIIH.

Tema 1.2. Ilpoexknuu miockocTH. 3ajaHue IJIOCKOCTH Ha KoOMILIEKCHOM 4epresxke. Iliockoctu
001Iero NmoJ0KeHns; MIOCKOCTH YPOBHS,; NMpoeupyomue miockocTu. Touyka u npsiMas B IVIOCKOCTH.
JIMHUY YpOBHS B IUIOCKOCTH. B3anMHoe moJio:keHHe NPSIMOii M MJIOCKOCTH; II0cKocTel. (24.) Jlekuus
NPOBOJMTCS B BH/I€ NIPe3eHTALUMH.

IHpoexyuu nrocxocmu. 3adanue naockocmu Ha  KomMnaeKCHOM uepmedice. [1IOCKOCT MOXKET OBITH
3a/laHa pa3IMYHBIMU TEOMETPUUYECKUMH JJIEMEHTaMHM, PpacHoOJOKEHHBIMH B HEW: TpeMs TOYKaMH, He
JIeXKalMMKU Ha OJHOM MPsIMOM; NBYMs NapajuieIbHbIMU MPSMBIMU; TPSAMON M TOYKOW, HE MPUHAJUIeKAIIECH
9TOH MPSIMOHi; IBYMS IIEPECEKAIOLIMMUCS MPSIMBIMHU; TUIOCKOI reoMeTpryecKoi Gpurypoii.
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HerpyaHno yBumerh, 4To BCEe CHOCOOBI 3afjaHUs TUIOCKOCTH HA YEPTEXKE JISTKO TPAHC(HOPMHUPYIOTCS U3
OJHOTO B JIPYTOi.

Honooicenue nnockocmu omuHocumenvHo niaockocmeti npoekyuti. Ilo TOMOXKEHUIO IIIOCKOCTH
OTHOCHTEIHHO MJIOCKOCTEH MPOEKINI pa3nuyaroT: MIOCKOCTH OOIIEro MOoNoKeHus (He mapauieibHbIe U HE
HEePIEHANKY/ISIPHbIC HU K OJHOM M3 TUIOCKOCTEH TMPOEKIMiA; CIOcOObl MX 3aJaHUs HA YSPTEKE CM. BBIIIE);
IUTOCKOCTH TIpoenupyomye (MeprneHIuKyIApHble K OJHON M3 IIOCKOCTEH MPOEKIHI); MIIOCKOCTH YPOBHS
(mapammenbHBle K OMHOM M3 TUIOCKOCTEH TPOCKIUM WM TMEPNEHAUKYIAPHbIE K JBYM IUIOCKOCTSIM
npoekImit). Ilnockocmu ypoers. IIIOCKOCTD, TapaiienbHas (POHTAIBHON IIIOCKOCTH IPOEKINI Ha3bIBAETC
(hpOHTAIBHOMH MJIOCKOCTBIO.
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IlnockocTh, mapajuiesbHasi TOPU3OHTAJbHOM IUIOCKOCTH TMPOEKIMA Ha3bIBA€TCA TOPU3OHTAIBHOM
TUIOCKOCTRIO. [Ipoeyupyrowue naockocmu  1lmockocTs, TepneHAUKYISIpHAsS K (DPOHTANBHON IITOCKOCTH
MPOSKIMH Ha3biBaeTCsA (POHTAILHO MPOCHUPYIONICH IUIOCKOCThIO. [LTOCKOCTh, TepHEHAUKYISIpHAsS
TOPU30HTATIBHOM MJIOCKOCTH MPOCKIUN HA3BIBACTCS TOPU3OHTAIBHO IPOSHUPYIONIEH TIIOCKOCTHIO.

[InockocTi mpoenupyromue U yPOBHS HA3BIBAIOT TaK)Ke TUIOCKOCTSMH YacTHOTO ToJioKeHHs. Takwe
TUTOCKOCTH (KpOMe 3aJaHusl MEePCYHCICHHBIMU BBIIIC TCOMETPUUCCKUMH 3JIEMEHTAMH) MOTYT 3a7aBaThCs
TOJIBKO OJHOM MpoeKUMeld UX Ha Ty IUIOCKOCTb MPOEKIUH, K KOTOPOH OHHM TMEpHNEeHIUKYISpHBI. Takas
MPOCKIMS SBISCTCA NPAMOU, HO 0003HAYalOT e€ Ha MPOCKIMSIX CHMBOJOM IIOCKOCTH (4) ¢ ykasaHuem
HHJIEKCa TOM TUIOCKOCTH MPOEKIIUM, KOTOPOI IIPOCMPYIONIas INIOCKOCTh NEPIEHAUKYIISAPHA.

[Ipoekumro mnockoctu 4, BHIpOXKIAONIyIOCS B mpsamyto 4, Ha3bIBalOT  Cle0OM-NpoeKyuel
MpoeIUpyomend TIocKocTH. OYeBHIHO, TO CIEAY-TIPOSKIIUH MOXKHO JIETKO BOCCTAaHOBUTH ITOJIOKEHHE
WUCXOAHON TPOEIHPYIONell IUIOCKOCTH B MPOCTPAHCTBE Kak IONsi ToudeK. HeTrpyaHo yBUaeTh Ha
NpUBEAEHHBIX PUCYHKaX COOMPATENBHOE CBOUCMBO creda-npoexyuu niockocmu. JItoOble reoMeTpuiecKue
(buryphl, TOYKH, TPSMbIC, MPUHAIICKAINE TUIOCKOCTH YaCTHOTO IOJIOXKEHHUS, MPOCIHUPYIOTCS Ha CIel-
MpoeKuuio. [IpusHak npunaonexcHocmu npamot niockocmu. Pemenne 3aqad Ha MPUHAICKHOCTh TPSIMBIX
U TOYEK HEKOTOPOM IJIOCKOCTH CBOJUTCS K pealM3allid Ha SIIOPE W3BECTHBIX IMOJOXKCHUUN: mIpsMas
MPUHAJUICKUT TUIOCKOCTH, €CIM OHa TPOXOJIUT 4Yepe3 JBE TOYKH IUIOCKOCTH, JUOO dYepe3 OJHY TOUYKY
IJIOCKOCTH W TTapaJUIeIBLHO KAaKOH-TN0O0 TPSMOM, PacIoI0KEHHON B 3TOW IUIOCKOCTH, TOYKA IMPUHAICIKUAT
TUTIOCKOCTH, €CITH OHA TPUHAJISKUT KaKOH-THOO0 MPSMOiA, PACIIOI0KESHHON B ATOH ITOCKOCTH.
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TIlocmpoenue 6 niockocmu 2opuzonmaneti (pponmanetr). Ilpu MOCTPOCHUH B TUIOCKOCTH TOPU30HTAIICH
(bponTasneit) ucmonb3yeM cleayroline CBOWCTBA JIMHUK YPOBHS TJIOCKOCTH: TPOCKIIHS JIF000# TOpU30HTAIH
(dponranmu) Ha mnockoctu 1, (I1;) napamiensHa ocu OX; Bce ropu3oHTanu ((PpOHTANIM) OXHOW U TOH *Ke
IUIOCKOCTH TapauielibHbl MEXay co00il. CkazaHHOE OMpenenseT CIACAYIOMUA MOPSIOK TMOCTPOCHHS
TPOCKIMT TOPU3OHTAIN IIOCKOCTH: npoBoutes hy //OX ((ppoHTanbHAsS MPOGKIHMsS TOPH3OHTANN BCEra
napasuienibHa ocu OX; onpenensieTcsi TOPU30HTaIbHAs TIPOSKITHS TOPU3OHTAIH Ny TIO JTMHUK MPOESKIIMOHHO
CBSI3U, UCXOJIS U3 MPUHAIICKHOCTH Topu3oHTanu h 3amanHoit miockoctu. B miockoctu Tpeyronsauka ' (4
ABC) — ropusonTais mpoxoaur depe3 Touky C W HEKOTOPYIO TOUKY 1, MpHHAIIEKaIyio cTopoHe AB
TPeyrobHAKA. B II0CKOCTH, 3aaHHOI IepeceKatommMucs GppoHTanbio u ropusontaiso E (f//h) — vosas
TOPU30HTAJIb MPOXOAUT dYepe3 HEKOTOPYI TOukKy 1, NpUHAICKAN(yl0 (QPOHTAIA | HapalIeIbHO
UMEIOIICHCS TOPU3OHTAIM TUIOCKOCTH. [IOCTpOCHHE B IUIOCKOCTH (POHTANCH MPOM3BOIAMTCS. Bzaumuoe
ROJOJICeHUe NPAMOTLL U NIoCKocmu. Bzaumnoe nonoocenue niockocmei. Ipsamas napaiienvhas Ri0CKOCMu.
Ecnu mpsimasi B POCTPAHCTBE MapauieibHa IUIOCKOCTH, TO €€ MPOCKIUH MPOXOIAT 4Yepe3 OIHOUMEHHbIC
HPOCKIUK TOYKH, HE MPUHAUICKAIICH IOCKOCTH, U TapallIe/ibHbl OJJHOUMEHHBIM MPOCKIHSIM HEKOTOPO
psMO, IpuHaIeKarei miockoctu. A 74 (f /] h), t/ A=>t, Ot [/ ts DAt/ g
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Bszaumno napannenvhvie niaockocmu. EcCIU IBE IUIOCKOCTH MNapajuieNbHBI MEXIy c000#, TO 1Be
HIePECEKAIONINEcs] MPSAMBIE OJHOM IUIOCKOCTH TapaJUIeibHBbl JBYM TMEPECEKAIOUIMMCS TPSMBIM JIPYTOi
wiockocTd. Ha opToroHaabHOM 4epTeke 3TO BBIPAKACTCS B MAPAJUICIFHOCTH COOTBETCTBYIOIIUX MPOCKIIUI
nepecekarommxcs npsmbix. Mexomusie miockoctu: ¥ (d//c); npoxoaut uepes Touky B;4 (a //b); mpoxomur
gepes Touky A. Tak kak d// au ¢// b, To HA TOPU3OHTANBHOI MIIOCKOCTH MPOEKIHHA GyIET BHITOIHITECS
yciosue: di // asuci// by,ana (pOHTAIBHOM IIOCKOCTH MpOoeKiuii; dp /] auc/ b,
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Ilepeceuenue npsamoli auHuU C NIOCKOCMbIO YACMHO20 NOJ0NCeHUs. TOUKY TepecedeHUs: MPSIMOH C
TUIOCKOCTBEO YaCTHOTO IIOJIOKEHUS OIPENCIAIOT, pacCcyXkaas CIACIyIIUM o00pa3oM: HCKOMas TOYKa
MPUHAICKUT TUIOCKOCTH, CIIEIOBATEIBHO, €€ MPOCKITUS MPUHAMICKUT CIEIY-TIPOSKIUN MPOCIHPYIOICH
IUIOCKOCTH  (COOMpaTenbHOE CBOMCTBO CleNa-TIPOEKIMK); MCKOMas TOYKa JOJDKHA HMETh OOIIHe
KOOPIWHATHI, KaK IS TPSIMOU JTMHUH, TaK U I TuiockocTd. Touka T [JA => T, [T 4=> T, = 4, /] L.
Touka T [Jt => Tz th Touka T [Jt => T1T2 DOX, -E Utl

Ilepeceuenue niockocmu 006we20 NONONHCEHUS C NJIOCKOCMbIO HACMHO20 NoNodxceHus. PaccMoTpum
ompeJliesieHHe JIMHUM —B3aMMHOTO TIEPECEUYCHUs] IUIOCKOCTH TpeyronbHuka ABC W (poHTaIBHO
npoenupyromei mrockoctu 4. JIuans nepecedeHus ABYX IUIOCKOCTEH SBISIETCS T€OMETPHUECKHM MECTOM
TOYEK, MPHUHAAJICKAIIUX OJHOBPEMEHHO KaKAOH W3 mepecekaroumxcs miockoctei. Kak wm3BecTHO, nBe
IJIOCKOCTH TIEPECEKAIOTCS MEXKITY COOOM MO MpsAMOMN JIMHH, JUIS MTOCTPOSHUS KOTOPOH HEOOXOIUMO HAWTH
nBe obmme Touku. Otpe3ok AC mepecekaercsi ¢ miockoctbio 4 B Touke 1, a orpe3ok BC mepecekaercs
TUIOCKOCTBIO A B Touke 2. JInHUS, MpoXoAsias uepe3 3T TOUKH, SBISETCS JTUHUEH NepeceyeHrs 3aJaHHbIX
wiockocTeld. Touku 1 u 2 —oOmme Touku miockoctu 4 u mnockoctu TpeyroasHuka ABC. Touka 1 =4 /]
AC; Touka 2 =A /) BC =>t [71 u 2. TIocTpoeHHE THHIH TIEPECEUCHHS IIOCKOCTH OBIIETO MONOKEHHS I
TOPHU30HTAJIBHO MPOCIUPYIOLIEH TIIOCKOCTH ONPEAETSIETCS] aHAIOTHYHO.

Ilepeceuenue niockocmei 4acmuoeo nonodxcenus. JIns onpeneneHus JIMHAN TepecedeHus (POHTATBHO
NpOCUUPYIOIIEH TIOCKOCTH 4 U TOPU30HTAIBHO MPOCHUPYIOIIEH TUIOCKOCTH £, paccyXaaeM CleAyIOmuM
00pa3oM: TOpPH30HTAJIbHAS TPOCKIMS JIMHUU TepecedeHus {; MPHUHA/UICKUT TOPU3OHTATBHOMY CIENy —
npoekiyu Ej; QpoHTaNbHAs MPOCKUUS JIMHUU TepeceucHus: t, MPHHAUICKUT (POHTATIBHOMY CIEIdy —

npoekiuu .
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Jns nBYX TNepeceKaromuxcsi pPOHTAIBHO MPOCHUPYIOMNX IuIocKkocTeld A u E NUHUEH nepecedeHus
Oyner sBiATBCS (poHTANBHO mHpoenupyromas npsmas t. Ha (poHTanpHON IUIOCKOCTH TPOEKIHUH OHa
BBIPOXKIAETCST B TOYKY . AHAIOIMYHO paccykKJash MOXKHO ONPEICIHTh JIMHUIO —IIePECEeUCHUs
HPOCHHUPYIOIIUX IIOCKOCTEH € MIIOCKOCTSAMH YaCTHOTO M OOIIETO TTOJIOKCHHUS.

Ilepeceuenue npamoii 06we2o noIodceHUs ¢ NIOCKOCHbI0 00uje2o nonodceHus. Peanusarys 9Toi 3a1aun
Ha YepTEe)Ke YacTO HAXOAUT NMPUMEHEHHE B MO3MIMOHHBIX M METPHYECKHX 3agadax. OmpeneneHue TOUKH
HiepecedeHUs PSIMON M TNTOCKOCTH BBITIOJHSACTCS B TPU dTamna: 3aJaHHbli oTpe3ok npsmoid MN 3akirouaercs
BO BCIIOMOTATENbHYIO, KaK MPaBUIIO, IPOSHUPYIONIYI0 iockocTs A. Onpenensercs tuHus 1-2 npeceueHus
3amanHoM tmockocT (TpeyronbHuk ABC) ¢ mOCTpOEeHHOH BCIIOMOTaTenbHOMN IIOCKOCThI0 A. Mckomas
TOYKa T IepeceyeHus MPSIMON M TIOCKOCTH OTIPEAesieTCs PH MepecedeHrH OTpe3Ka 3aqanHoi npsimoid MN
U MOCTPOCHHOTO oTpe3ka 1-2. lmiar — 3akiroueHHue OTpe3Ka MPSIMON BO BCIIOMOTATENIbHYIO IUIOCKOCTh. 2
Iar — onpe/eseHle JUMHUU TIepeceYeH sl BCIIOMOTraTeIbHOM INIOCKOCTH M 3aJaHHOM. 3 IIar — onpe/ieieHue
TOYKH TIEPECEUCHHUS 3aJaHHON MPSIMOU U TIOCKOCTH.

Ilepeceuenue 08yx niaockocmeil obujeeo nonogicenus. Jns OomnpeneneHus JTHHUM TEepPECeUeHHs JBYX
IUIOCKOCTEH OOIIEro MOJOKEHUs TPUMEHSIETCS METO/] OCPEIHUKOB. B kKauecTBe mocpeHIKa BEIOUPAIOTCS
IUTOCKOCTH 9acTHOTo monoxenus. Mcxommbie miockoctn (B (4 ABO) u a (a //b)) paccekarorcs
IUIOCKOCTSIMU-TIOCPEJHUKAMH. B Ka4ecTBe Takoro MOCPEIHUKA BHIOMPASTCS] HEKOTOpast IIIOCKOCTh, KOTOpast
HO3BOJISIET JIETKO ONPEACNIAT JIMHUKM MU N e€ IepecedeHus ¢ INIOCKOCTAMH g 1 [3.

IMepeceyenue mpsAMBIX M ¥ N OompeAenseT TOYKy M, MpUHAAIEKAIIYI0 UCKOMOW JIMHHUU HepecedeHHs
3alaHHBIX IUIOCKOCTeHl @ W [ Vcmonb3ys BTOPYHO IUIOCKOCTB-IIOCPEIHHK, M IPOBOIS IOCTPOCHUS,
AQHAJIOTUYHBIC BRIIICIPUBEIEHHBIM, HAXOAAT BTOPYIO TOUYKY N JTHHUM TIepeceucHus.

PaccMoTpuM peleHre AaHHOW 3aJaull Ha OPTOrOHANBLHOM 4Yepreke. Haxomum mckomyro nuauo MN,
paccekas 3ajiaHHble WIOCKocTH @ U 3 mockoctssmu A u A, napasiensusivMu [1;. DTarbl pelieHust 3a1a4u
HPE/ICTABJICHBI HA YEPTEKE.
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1 sran. BBoguM miockocTh-ocpeIHUK 4 mapaiesbHyI0 TUIOCKOCTH MPOEKUuil /7;. U IMpOXOIsIIyIo
yepes BepummHy C tpeyronbhuka ABC. OmpenenseM JHHUM TIEPECCUEHUS ILIOCKOCTH-TIOCPEIHHMKA C
UCXOJHBIMH IUIOCKOCTAMH & H [3 - Mu N. X ¢poHTanbHBIE MPOSKIUU COBMANAIOT CO CIIEAOM-TIPOCKIIUCH
iockocTu-nocpeannka Z,. ITo THHIM MPOEKIMOHHOH CBA3M ONpeneNsieM TOpU30HTaIbHBIE TPOSKIUH MU N
-y u Ny IlpomomkaeM uX 7O B3aUMHOTO MEpecedeHus] B TOUke Mj, KOTopasi SIBISE€TCS TOPU30HTaIbHON
npoeKIer oOIeil TOYKM ABYX 3aJaHHBIX IUIOCKOCTeH & u (3. ®poHTanbHas mpoekuus Touku M (M;)
ompeenseTcs MO JHHUU MPOSKIUOHHOH CBS3M W NPHHAUICKUT clexy-npoekiuu Z, TMI0CKOCTHU-
nocpefHuKa. 2 srarn. BBomum miockocTh-mocpenuuk A . [IoBTOpsisl TOCTPOEHHS, ONpPEAEsieM BTOPYIO
Touky nuHUM TnepecedeHus: N. Jlunuro nepeceuenus 08yx niockocmel MOXXHO HaXOOUTh HCXOIS U3
CII/TyIOLIEro e€ CBOMCTBA: JIMHUS MEPECCUCHUS IBYX IUIOCKOCTEH O 1 [3 — 3TO reOMeTpUUECKOe MECTO TOUYEK
HiepecedeH s BCeX NPSMBIX IUIOCKOCTH & C INIOCKOCTBIO (3, M BceX MPSIMBIX IUIOCKOCTH [3 ¢ miockocThio . To
€CTh JIMHHUIO MepeceucHus 1ByX TpeyroibHukoB AABC u AKLM MO0XHO HalWTH Kak MPSAMYIO, MPOXOISIIYIO
yepes Touku nepecedenus npsmoit KM tpeyronsuuka AKLM ¢ minockocteio AABC u npsimoit BC AABC ¢
tockocthio AKLM.

M

1 osram. PaccmarpuBaeM pelieHHME 3aadd Ha OIpeaelicHue TOUYKH mepecedeHus mpsamorn KM m3
tpeyronsauka KLM c¢ mnockocteio TpeyrompHuka ABC 2 sram. PaccmaTtpuBaem pelieHue 3aigadd Ha
omnpezaencHue Touku nepeceuenus npsamord BC AABC ¢ miockocteio AKLM. 3akimouaem npsmyio BC Bo
BCIIOMOTATEIbHYI0 (DPOHTAJIBHO MPOCHUPYIOIIYI0 IUIOCKOCTh E. OmnpenenseM JHHUIO TEpecedeHUs
BCIIOMOTATEeIbHOM IocKoCTH E ¢ Tpeyronbuukom KLM (3-4).

Touka mepecedenust npsmoii BC ¢ yuuumeir 3-4 M (M1, My) sBiasiercs nckomoit. 3 sran. CoeauHss
OJTHOMMEHHbIe TpoeKiuu Todek N u M, MmoayduM NpoeKIuy JIMHUH TIepecedeHus] IBYX IUIOCKOCTEH O
(A4ABO) u B (AKLM). JIns MmOMHOTHI pemieHHs TpeOyeTcs OIpeNenTh BHANMOCTH T'€OMETPHYECKUX
JJIEMEHTOB Ha Tpoeknumsax. Tak kak Touka B (B,) BBINIE OCTalbHBIX — TO OHA SBIIAETCS BHUIAMMOM Ha
TOPU3OHTAJIBHOW TPOCKIIMY, a, CIENOBaTeIbHO, BeplIHa TpeyronbHiuka ABC OyaerT BUAMMON M 3aKpOET
co0oit yactuuHo BepimnHy M tpeyronbHuka KLM. ITnockocts Tpeyronbauka ABC octaeTcss BUAMMONR 10
nuHAA B3auMHoro mepeceucHus NM. TTockonsky Touku B (B1) u M (M,) 6immke Bcex K HabIIOIaTeN0, TO HA
(bpoHTaNBHOM MpoeKIUY BepiuHbl B (By) u M (M) tpeyronsankoB ABCu KLM OyayT BUOMMBI 10 THHUH
NM ux B3aMMHOTO TIepecedeHusl.

Tema 1.3.Kpussbie unuu. CBoiicTBa OPTOrOHAJIbHBIX NPOEKIHU A
KpuBoii JinHnu. [IpocTpancTBeHHbIE KPUBbIE JIMHUU.

Kpuevie nunuu. KpuBble NIMHUM IIUPOKO TPUMEHSIOTCA B AapXUTEKType U CTPOUTENLCTBE JUIA
00pa3oBaHMs MOBEPXHOCTEH PAa3IUUHBIX aPXUTEKTYPHBIX OOBEKTOB M KOHCTPYKLHUH 31aHUH — MOKPHITUH B
BUje 00OJI0YEK, CBOJAOB M KYMOJOB, MAaHIyCOB M BUHTOBBIX JeCTHHL. KpuBbIE JIIMHMM KaKk 3JIEMEHT
Pa3sHOOOPa3HBIX KPUBOJIMHEHHBIX ()OPM 4acTO BCTPEUAOTCS B NPOLIECCE ApXUTEKTYPHOTO IPOEKTUPOBAHHU.

KpuBble nuHuUM B HadepTaTeIbHOW TE€OMETPHUH pacCMaTPHUBAIOTCS KaK HEMpPEpbIBHAsS COBOKYITHOCTH
MOCIIEAOBATENBHBIX TOJI0XKEHUN ABMKYILENCS TOUKH, a TAKXKe KaK JIMHUM NTePECEUEHHS] TIOBEPXHOCTEH.

Kpussle 1MHUY, BCe TOUYKH KOTOPHIX JIeXKAT B OJHOM IUIOCKOCTH, Ha3bIBAIOTCS IUIOCKUMM, OCTajbHbIE
OPOCTpaHCTBEHHbIMU. KpuBas mnuHuUA MoXeT ObITh 3alaHa agHaiumuuecku, T.e. ypaBHEHUEM
(anreOpanyeckuM WM TPAHCLEHIICHTHBIM), HAIIPUMeEp JJUIHIIC, apabona u aAp. Ecim oOpa3oBaHue KpHBOi
HE MMEET CTPOTrOoM 3aKOHOMEPHOCTH, TO OHa 3ajgaércs cpaguuecku, HAIPUMEP TOPU3OHTAIM Ha
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FCOFpa(bH‘lCCKOﬁ KapTe. CrerneHn YpaBHCHUSA, KOTOPOC BBIPAKACT aﬂre6pa1/1qec1<y10 KpHUBYIO, OMPCACIIACT
nOp}l()OK KpHBOﬁ, YTO rCOMETPUYCCKHU BBIPAKACTCA B KOJIMYCCTBE TOYCK eé MEepeCcCUCHUs C HpHMOf’I JIMHUCH.

PaccMoTpuM HECKOBKO MPUMEPOB aNreOpanvdecKuX KPUBBIX JIHHUH.
Y a

N y o
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[TapaGomna l'unep6oia Onmunc Cunycouna

1. Ilapabona (He3aMKHyTass KpuBas C OJHOM OCHIO CHMMETPHH) IPEACTABISET COOO0H T€OMETPHUYECKOE
MECTO TOYEK, PaBHOYIAIEHHBIX OT 3aaHHOU TOUKH (pokyca) u npsmoii. ITapaboay MOXKHO HOCTPOUTH IIO
ToukaMm, ecnu 3afgaHbl Qokyc F u mpsmas AN — oupexmpuca. Bepmmaa O mapabosibl JETUT MOTONAM
paccTosiHue MeXay (OKyCOM U TUPEKTPUCOM.

2. Tunepbonra (kpuBas, COCTOSIIAs W3 [BYX BETBEH, C JBYMsI OCSAMH CHMMETPHH H IIEHTPOM)
npeAcTaBiIsieT co00i TeOMETPUUIECKOE MECTO TOYEK, Pa3HOCTh PACCTOSIHUS OT KOTOPBIX 10 ABYX OAaHHBIX
Touek (Phokycog) SIBIACTCS MOCTOSIHHOW BETHUWHOUN. J[Be MpsiMble JTUHHUHU, POXOoJAiue depe3 1eHtp O u
Kacaroluecss TunepO0oiasl B OECKOHEYHO yNaJI€HHBIX TOYKaX HAa3bIBAIOTCA ACUMHMOMAMU TUTIEPOOIHI.
ACHUMITOTHI HANpaBJICHBI MO JUATOHAISIM TPSIMOYTOJBHHKA CO CTOpoHamu 2a u 2C. ['umepOony, kak u
napadoiry, MOXKHO MOCTPOUTH TI0 TOUKAM.

3. Danunc  (3aMKHyTast KpuBasi), SBJISCTCS T'€OMETPUYECKMM MECTOM TOYEK, CyMMa PacCTOSHHUH OT
KaXIOM M3 KOTOPBIX OO0 OBYX HAaHHBIX To4YeK (oxycos), SBIAETCS TOCTOSHHON BenmuwuHOM. IIpm
MOCTPOCHUH JUTATICOB BAXXHO OMpeaeauTh Oombinyto (AB) u manyro (CD) ocu sminiica, KOTOPBIC SIBISIOTCS
OCSIMU CHUMMETPUH KPUBOW M JAIOT BO3MOXXHOCTH ONPEAETNTh TOYHOCTh TIpadUUeCKUX MOCTPOCHUH.
Cepemuna 0 orpeska F1F, (¢hoxycrozo paccmosnus) Ha3pIBaeTCS IIEHTPOM DIDIHIICA.

4. Cunycouoa — TPAHCICHICHTHAS IUIOCKAs KPUBAs JIMHUS, TOJYYaroIIascs B Pe3yibTaTe JIBOWHOTO
PaBHOMEPHOTO [BW)KCHUS TOYKM — IIOCTYNATEIBLHOTO W BO3BPATHO-TIOCTYNATEIHLHOTO B HAIPaBIICHUH,
MIEPIECHANKYIISIPHOM IIEPBOMY .

Todka KpuBOH, B KOTOPOM MOYKHO IIPOBECTH CIMHCTBCHHYIO KacaTeIbHYIO HA3BIBACTCS 21d0KOlU.
KpuBasi, cocrosimas U3 OJHUX TJIaJIKHX TOYEK, HA3BIBACTCS 21A0KOU Kpueou. Todka KpUBOW Ha3bIBaCTCA
00bIKHOBEHHOU, €CITU TIPU IBIKEHUH TOYKH 0 KPUBOM HalpaBiieHHe €€ ABIDKEHUS U HalpaBJIeHHE TOBOPOTA
KacaTeNbHOI He M3MEHSIOTCS. TOUKH, He OTBEYAIOIIIe STHM YCIOBHUSIM, HAa3bIBAIOTCS OCOOBIMH.

§ 0 =

Kacamenvnoti (t) x TIIOCKOH KpHBOM B HEKOTOPOM €€ TOYKE HA3BIBAETCS MPENCIBFHOE IION0KEHHE
CEeKyIllel, Kora JBe OOIIUe ¢ KPUBOW TOUYKU CEUCHUS, CTPEMsICh JPYT K ApYyry, copmanyT. KacaTembHas
ONpeeseT HANpPaBICHUE ABMXKCHUS TOUKU MO KPUBOM.

Hopmanvio (N) Ha3bIBaeTCs mpsimMast, JexkKalas B IIIOCKOCTH KPUBOM U MEPIICHANKYIISIPHAS KacaTeIbHO
B TOUKe e€ KacaHus. [|BMKeHNE TOYKH BIOJIh KPUBOW JIMHUM @ CBSA3aHO C HEMPEPHIBHBIM N3MEHEHUEM IBYX
BEJIMYMH. PACCTOSHUSI S Ha KOTOPOE yAalicHa TOYKa OT HAYaJIbHOTO TIOJIOKEHHSI M YyIJia ¢f — MOBOPOTA
KacaTeJbHON OTHOCHTEIBHO HAaYallbHOTO TIOJOXKEHUS TOYKH. ECU ¢ yBelNHYCHHWEM TYTH S HENpephIBHO
YBEIMYUBACTCS M YTOJI 0, KPHBAasi Ha3bIBACTCS MPOCTOi. Y101 0 (Yeon cmedcnocmu) MEeXIy KacaTeIbHbIMU B
JIByX OECKOHEYHO OJIM3KUX TOYKAX KPUBOW, OTHECEHHBIN K JJTMHE TyTH MEXIy 3TUMHU TOYKAMH, OTIPEACISICT
xpueusny xpuBod. Kpususnoit K miockoli kpuBoii B JaHHOW TOYKE HA3BIBACTCS BEIIMYMHA, OOpaTHAS
paauycy, conpuKacarouencs okpykHocTh. KpruBu3Ha MpOU3BOJILHON KPUBOM JIMHUM B PA3IMYHBIX TOUYKAX
pasnu4YHa, B OTICIBHBIX TOYKaX OHA MOXXET OBITh paBHA HYNIO. Takue TOYKM HA3BIBAOTCS TOYKAMH
cnpamnenus. KpuBuzHa B KaxAOW U3 TOYEK IUIOCKOW KPUBOM a OIpeAensercs C I[OMOIIbIO
COTIPUKACAIOMICHCA B 3TOM TOUKE OKpPYKHOCTU. COMPHUKACAIOMIEHCS OKPYKHOCTBIO WIIA KPY2OM KPUBU3HbI B
JAHHOW TOYKE HA3bIBAETCS MPEEIBbHOE MON0KEHNE OKPYKHOCTH, KOT/]a OHA TIPOXOAUT Yepe3 JAHHYIO TOUKY
U JIBE Jpyrue OCCKOHEYHO OJM3KHE K HEW TOUKH.

Ientp compuxacaromeiicss OKpy>KHOCTH HAa3BIBACTCA YEeHMpPOM KpUBU3HbI Kpugol B NTAHHOM TOUKe, a
paanyc Takoi OKPY>KHOCTH — paoduycom KpUususHvl Kpugotl 1uHuu B JTaHHOU Touke. [Ipu pereHnn HeKOTOPhIX
KOHCTPYKTOPCKHUX 3a/Jay MPUXOIUTCS MPOBOAUTH KacaTelbHbIE K KpuBOM. YacTo HCHONb3yeTcss MpuEM
MOCTPOCHUS KacaTelbHON W3 TOYKH, 33JaHHON BHE KPHUBOH C MOMOIIBIO «kpusoli owiubox». [Ipumenenue
3TOTO MpHEMa OCHOBAHO HA TOM TMOJIOKEHUH, YTO B 3aJaHHON TOUKe KacaHust M 1miiiHa Xopabl KprBOH paBHA
Hymo. TpeOyercst mpoBecTr depe3 TOUKy A KacaTenbHyIo { K KpHBOM cirydaiftHoro Buaa. [IpoBeném uepes
TOYKY A Iy4OK MPSAMBIX, MEPEeCceKaInX KpuBYyI0. [lonydeHHbIe Xopabl AensT monoiaM. [lnaBHas kpuas,
npoBeI€HHAs Yepe3 cpenHue TOYKH («KpHBas OIMMOOK»), B MEPECEYCHUH C 3aJaHHOW KPHBOH OMpEIEITUT
HMCKOMYIO TOUKY KacaHus M.
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Cesoticmea opmozonanvHuix npoexyuu xKpuseot aunuy. 1. B obmeM ciydae MpoeKUUH KPUBOW JHHUH
SIBJITFOTCS TaKXKe KpUBBIMH JuHUAMU. 2. KacarenbHas K KpUBOHM JTHUHHH TPOCIUPYETCS B KacaTeIbHYHO K
MPOEKIIMK JTOW KPHUBOW, €CIIM HANpaBICHHWE IMPOCUMPOBAHUS HE IMapailjieNlbHO IUIOCKOCTH, B KOTOPOH
pacrosioxkeHa paccMaTpuBaeMmasi kpuas. 3. [Iopsaok JTHMHHM — MPOEKIMH alreOpandecKoil KpUBOHW paBeH
MOPSAZKY CaMOM KPWBOW WM MEHbIIe Ha eauHuiny. 4. Ecnu Touka NMpHHAIUICKUT KPUBOU JIMHWH, TO &
MPOEKIMHU TPUHAJIEKAT OJJHOUMEHHBIM MPOEKITUSM 3TON KPUBOM.

Ilpocmpancmeennvie kpugvie aunuu. [IpocTpaHCTBEHHBIE KpI/IBHe JUHUH B HAYePTaTEIbHOW T€OMETPUH
00BIYHO PaCcCMATPUBAIOTCS KaK PE3yJIbTAT NEPECEUYCHUS MOBEPXHOCTEH WM TPACKTOPUS JIBUKCHUS TOYKH.
IIpocTpaHCcTBEHHYIO, TaK K€ KaK U INIOCKYIO KPUBYIO JTMHUIO HA YEPTEKE 3aJaI0T IOCIEI0BATEIBHBIM PIOM
Touek. Hanbombiiee nmpuMeHeHHe B MPAKTUKE CTPOUTEIHFHOTO MPOSKTHPOBAHUS TOXYYHIN 3aKOHOMEpPHBIC
MPOCTPAHCTBEHHBIE KPUBBIC, B YACTHOCTH, BUHTOBBIC JTMHUU.

Lununopuueckas gunmosas aunus. LIUTMHAPUYECKYIO BUHTOBYIO JIMHHUIO B MIPOCTPAHCTBE OMHUCHIBACT
TOYKa, KOTOpasi JBIKETCS MO KakoH-TrOo oOpasyromiel MpsMOro KpPyroBOro IMIHHJIpPA, BPAIIAOIerocs
BOKPYT CBOCH OCH TaKuM 00pa3oM, 4TO MyTh MPOXOIUMEIN TOUYKOW 10 00pa3yromieii MporopIuoHaieH YTy
noBopota muauHApa. CMelieHHne TOYKM BAONb oOpasylomed 3a OOUH 00OpOT HAa3BIBACTCS WaA2oM
MWINHAPWYECKOW BHUHTOBOW JmHUHU. Kouuueckaa eummosas auxusf. KOHHYECKYI0 BHHTOBYIO IJHHHUIO
ONHCHIBAET TOYKA, KOTOpas IBMXKETCA M0 KakoW-mubo oOpasymomel NpsMOro KpyroBoro KOHYyca,
BpAIAIOIIErocsl BOKPYT CBOEH OCH TakuM O0pa3oM, YTO IMyTh MPOWIEHHBIA TOYKOH MO 0OOpa3yIoIIei,
MOCTOSTHHO PaBeH YIITy OBOPOTa KOHYyca. [IpoeKIus cMeleHus: TOUYKU BIIOJIb 00pa3yroleii 3a OJuH 000poT
Ha OCh KOHYCa Ha3bIBa€TCs IIaroM KOHUYECKOW BUHTOBOM JIMHUU. [ OPU30HTAIbHON MPOEKITUEN KOHUYECKON
BUHTOBON JMHHH SBJISETCA CIUpallb ApXWMela — OJHAa W3 3aMEYaTeNIbHBIX ILIOCKHX alre0pandecKux
KPUBBIX JIMHUH.

Tema 1.4. MHororpannsie nosepxtHoctu. Touka Ha nosepxHocTH. CeuyeHMe MHOrOIrpaHHUKA
IVIOCKOCTHI0. CeyeHMe MHOTOIPAHHOH TOBEPXHOCTH HECKOJbKMMH CEeKYIUMMH IJIOCKOCTSIMH.
CeyeHnne KOMOMHHPOBAHHOM MHOTOTPAHHON IMOBEPXHOCTH CeKyIlleH IUIOCKOCThI0. CedeHue MO0
¢urypsl cekyuiei mJI0CKOCTbIO.

Mmnozoepannvie nogepxnocmu. MHOTOIpaHHHMKOM HAa3bIBA€TCSA TENO, OTPAHWYEHHOE IUIOCKUMH
MHOTOYT'OJJbHUKaMHU. DJIEMEHTaMH MHOTOTpaHHHKA SBJSIFOTCS BEPIUUHBI, pEOpa, rpaHu. Cpenu OrpoMHOrO
pa3Hoo0pa3us BUIOB MHOTOIPAaHHUKOB PACCMOTPUM IIPU3MBI U IUpaMUIbL. [lupamuda —3T0 MHOTOI'PaHHUK,
OJJHa TpaHb KOTOPOTO IUIOCKHH MHOTOYTOJBHHK, a BCE€ OCTAJIBHBIC TPaHH — TPEYTOJBHHKH € oOImeit

BEPIINHOM.
> D
E -m ww

Iupamudy Ha3BIBAIOT MPAGUALHOU, €CIH OCHOBAHHUEM SBISETCS HpaBI/IJ'IBHBII/I MHOTOYTOJIbHHK, a
BbICOTA THpaMupl (MEPIEHINKYIISP, MPOBEACHHBIA W3 BEPIIUHBI HA OCHOBAaHHUE) MPOXOIUT Yepe3 HEHTP
3TOro MHOTOyroyibHUKa. [lupammma Has3bIBaeTCs yceuéHHOU, €cii BEpIIMHA €€ OTCeKaeTCs IUIOCKOCTHIO,
nepecekaronell Bce e€ pedpa, UCXOMASIINE W3 3TOW BEPIIUHBL. [Ipuzma — 3TO MHOTOTPaHHUK, JBE T'PaHU
KOTOpOTo (OCHOBaHHUS MPU3MBI) €CTh PaBHBIC MHOTOYTOJLHHKH C MOTMAPHO MapajieIbHBIMA CTOPOHAMH, a
BCE JIpyTHe TpaHy — MapajuieaorpaMMbl. Eciu pebpa mpu3mbl mepneHAnKYISIPHBI MIIOCKOCTH OCHOBAHWS, TO
MIPU3MY Ha3BIBAIOT NPAMOLL, N — NPABUTIbHOU, €CTTH B OCHOBAHUH JIS)KHUT MPABUIHHBIN MHOTOYTOJEHUK.

Ilpusmamoud - MHOTOTPAHHUK, OTPAaHUYCHHBIA JByMS MHOTOYTOJILHUKAMHU, PACIOJIOKCHHBIMH B
napauielIbHbIX TUIOCKOCTSX (OHHU SIBISIFOTCSL €T0 OCHOBAHMSAMM); €ro OOKOBBIC TPaHHU MPEICTABISAIOT COOO
TPEYTOIBHHUKH U TPAIEI[NH, BEPIINHBI KOTOPHIX ABISIOTCS M BEPIIMHAMH MHOTOYTOJEHUKOB OCHOBAHHH.

Tena Ilnamona. MHOTOTpaHHUK, BCE TPaHH KOTOPOTO MPEACTABISIOT COOO0# NMpaBUIILHBIC U PABHBIC
MHOTOYTOJIbHUKY, Ha3bIBAIOT MpAGUAbHbIMU. YTl MPHU BEPIIMHAX TaKOTO MHOTOTPAHHHMKA PABHBI MEXIY
c000i1. CyIecTByeT MATh THIIOB NMPABMJIBHBIX MHOTOTPAaHHUKOB. JTH MHOTOTPAHHUKH M UX CBOWMCTBA OBLIH
OmHCcaHbl 0OJIee ABYX THICSY JIET Ha3zaj npeBHerpedeckuM Qrmocopom [Tnaronom. Kaxxaomy mpaBmiisHOMY
MHOTOTPAHHUKY COOTBETCTBYET JAPYro¥l IMPaBWIIbHBIM MHOTOTPAHHUK C YHCJIOM TpaHeW, PaBHBIM YHUCITY
BEpIIMH JaHHOTO MHOTOrpaHHWKa. Yucio pebep y 00OOMX MHOTOTPAaHHHKOB OIWHAKOBO. Tempasdp -
NpaBUIbHBIA dYeThipeXrpaHHUK. OH OrpaHHWYeH YETHIPhbMS PABHOCTOPOHHUMHU TPEYroibHUKaMH (3TO

14



npaBWIbHAS TPEYroyibHas MHpamMuna). / ekca’sop - NPaBUWIBHBIA IIECTUTPAHHUK. DTO KyO, COCTOSIIMNA M3
IIECTH PaBHBIX KBAJPaTOB.

s .@@ O@ ‘@

Oxmas0p - IpaBUIbHBIA BOCBMHUTPaHHUK. OH COCTOUT U3 BOCBMI/I PaBHOCTOPOHHUX U PABHBIX MEXKIY
co00# TPEyrojJbHUKOB, COCIMHEHHBIX [0 YEThIPE Y KaXKIOW BEPUIMHBL. /[00exka’0p - TPaBUIbHBIN
JBEHAINIATUTPAHHHUK, COCTOUT W3 ABEHAIIATH MPABWIBHBIX M PABHBIX ISTHYTOJBHUKOB, COCTUHEHHBIX TI0
TPU OKOJIO KaXJOW BEepIIMHEI. Mxoca’dp - coctout u3 20 paBHOCTOPOHHUX M PaBHBIX TPEYTOJIHHHUKOB,
COCIMHECHHBIX T10 MSATh OKOJIO KaXA0U BEPIIUHBI.

Touxa Ha noeepxnocmu muozoepanHuka. [lOCKONBKY KakJasi TpaHb MHOTOTPAaHHUKA SBISETCA
IJIOCKOCTBIO, TO HAJISL OMpPENENCHUSI HEJOCTAIOMIMX MPOCKUIUN TOYEK, MPUHAIJICKAIIUX €ro MOBEPXHOCTH,
HEOOXOJMMO TIONB30BAThCA MPU3HAKOM TNPUHAAICKHOCTH TOYKH IUIOCKOCTH: TOYKA TPUHAIICKUT
IUIOCKOCTH, €CJIM OHA IPUHAIICKUT KaKOH-THOO0 MPAMOM, PaCIIOI0KEHHON B ATOH IIOCKOCTH.

S S
. 4 ?6
B G \G ~
)
HHiy
3 .
> &ﬁf i . = AN ' é\

A

Y
=
\Y)

e\
P(;)UJ

.
W

w

)

Jns onpeneneHusi HeIOCTaIONIEH MPOEKIIMU TOYKH, PACIIOJIOKEHHOW B OJTHOW U3 rpaHed MOBEPXHOCTH
MHOTOTPaHHUKA, HEOOXOIUMO MPOBECTH Ye€PE3 U3BECTHYIO MPOSKLUIO TOUYKH BCIIOMOTaTEbHYIO IPSAMYIO.

1) Ha moBepXHOCTM HaKJIOHHOW NPHU3MbI Touka 4 mpuHAMIeKHUT TrpaHu |-l U HekoTopol MpsIMOi,
MIPUHAJUIeKAIEH STOW TpaHH, KOTOpas MPOXOIUT MapajuleIhbHO HANpaBJIEHHIO pedep u depe3 Touky 1 Ha
cropone |-Il ocHoBanuu. @poHTaNBHAS MPOEKIHS BCIIOMOTATENFHON MPAMOW MPOXOAMT Yepe3 MPOEKIHUIO
Toukn 1, a Topm3oHTaNBHAas — 4Yepe3 MpoeKIHi0 TOukH 1;. ['opm3oHTanbHas TPOEKIHA TOYKH Aj
MIPUHAJUICKUT JIMHUH, POXOAIIEH yepe3 TouKy 1; mapamiensHo HalpaBieHUIO TOPU30HTAIBHBIX MPOEKIINiH
pebep. 2) Touka A mpHUHAIEKHUT MPOEIMpyromieii rparu |-l moBepXHOCTH TOPH3OHTAIBHO MTPOESIUPYIOIIEH
npu3Mbl. [ OpU30OHTaIbHAS TPOSKIMS TOYKH A1 MPUHAUISKUT ciaeny-npoekuun |-Il mnockoctu rpanu. 3) Ha
MOBEPXHOCTH HAKJIOHHOW MHpaMuabl Touka A JSKHT Ha npsAMoH, mnpuHaziexameli rpanu I-lI-S,
NPOXOJIAIICH Yepe3 HEKOTOPYIO TOYKY Ha OCHOBAHWW M BEpIIMHY NHpamuibsl S DpoHTajIbHAS MPOSKIUS
BCIIOMOTATEIbHOM MPSMOW MPOXOIHUT Yepe3 (POHTAIbHYIO MPOEKIHIO BEPUIMHBI S, a TOPU3OHTANBHAS —
Yyepe3 TOPU30HTAIBHYIO IPOCKIUIO BEPIIUHBL ).

L

iy,

)

1

T'opuzoHTanpbHAs TPOEKIUSA TOYKH A; JIEKUT HA TOPU3OHTAIBHOM TPOCKITMH ITOCTPOCHHOM
BCIIOMOTATENbHON TpsMoil. 4) Ha moBepXHOCTH NpsIMOW MUpamMUABI TOYKa A TPUHAICKHT HEKOTOPOWH
npsMoi, mpuHauexkamei rpanu |-1I-S, mpoxonsmei yepe3 HEKOTOPYIO TOYKY Ha OCHOBAaHMU M BEPIIMHY
nupaMunel S OpoHTanbHAs NPOEKIUST BCIIOMOTATENBHON MPAMON IPOXOAMT dYepe3 (POHTAIBHYIO
NPOCKIMIO BEPIIMHBI S, @ TOPU3OHTANbHAS — dYepe3 TOPU3OHTAIBHYIO MPOCKIHIO BEPIIMHBI .
I'opuzoHTanbHAs MPOEKLUSA TOUKU A1 JIEXKUT HA TOPU3OHTAIBHON MPOEKIIUHN BCIIOMOTraTeIbHON PSAMOi.

Henocraromue npoekuud TOYEK HAa IOBEPXHOCTSX IPEICTABICHHBIX HHXE MHOI'OIPDaHHUKOB
OIIpeJIeJIeHbl aHAIOTUYHBIM 00pa3oM. HensBecTHblE MPOEKIMU TOYEK, PACIIOJIOKEHHBIX Ha IOBEPXHOCTAX
HakKJIOHHBIX TMpPHU3M U MHUPAMHJ ONPEAENAIOT, HCXOAS U3 YCIOBUS MPUHAIJIEKHOCTH TOUYKH
COOTBETCTBYIOIIEN TPaHHU, SIBISIOIICHCS OTCEKOM ILNIOCKOCTH.

D

~1] 3
[T 5

\T
%

Ceuenue MHO202pAHHUKA NIOCKOCMbIO. B ceYeHNN MHOTOTpaHHUKA IIOCKOCTBIO 00pa3yeTcs IIOCKHUMA
MHOTOYTOJIbHUK, BEPIIUHAMH KOTOPOTO SIBJISIFOTCS TOYKH IepeceueHusi pedep MHOTOTPaHHUKA C CEKyIIeH
TUIOCKOCTBIO. DTH TOYKH OIPEAEISIOTCS Kak jkKe, KaK M TPW pelIeHUH 33Jadd Ha TepecedeHre MpsMOi
JUHUU U TUIOCKOCTH. DTO 3ajjaya paccCMOTpeHa B Teme «B3auMHOE MOJIOXKEHUE NPSIMOU U MIIOCKOCTH» U
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pemaercs B Tpu dTama. Tak, NpH MEpeceueHNH MUPaAMHIBI C CEeKylleld (pPOHTANIBbHO MPOCHHUPYIOLIEH
TUIOCKOCTBIO, OOKOBBIE pedpa mepecekaroTcsi ¢ Hel B CIeAYIOIUX Toukax: pedpo | mepecekaercst B Touke 1;

peopo Il — B Touke 2; pebpo Il - B Touke 3; pedpo IV — B Touke 4. Mckomoe cedeHHE MOTYIHM, COCAMHSS
Touku 1, 2, 3, 4.
VY mpmsmer péopa I, I, lll, IV, V u VI nepecekarorcsi ¢ (PppoHTaIbHO NPOCHUPYIOLIEH CeKylIeH

IUIOCKOCTBhIO COOTBETCTBEHHO B Toukax: 1, 2, 3, 4, 1 6. ickoMoe ceueHHe Moy4YnM, COeIuHssA Touku 1, 2,
3, 4, 5u 6. Ecnu cexymas mioCKOCTh SBJISETCS IUIOCKOCTHIO OOIIETo MOJIOXKEHUS, TO, TAKXKE ONPEIEIISIOT
TOYKHM INepecedeHrs pedep MHOTOTpaHHHMKA M CEKyIIeH IUIOCKOCTH. IlepBbIM STamoMm pemieHus: moaoOHoM
3aJaun SBIISIETCS 3aKIIOUEHHE KaXIoro pedpa, Kak MpsMOH, BO BCIIOMOTaTeNbHYIO, MPOCHHUPYIOLIYIO
TUIOCKOCTh-TIOCpeTHUK. CIHEeAyIONIMM 3TaroM ONpEeAeNseTcsl JIMHUS TepecedyeHus] 3aJaHHOW CeKyIein
TUIOCKOCTH ¥ IUIOCKOCTH-NIOCPEIHHUKA. 3aKIIOUUTEIbHBIM 3Tall — ONpeAeiIeHNne TOUYKH IepeceucHus pedpa
MHOTOTPaHHUKA, KOTOPOE 3aKJII0YaId BO BCIIOMOTaTENIbHYIO INIOCKOCTH-TIOCPEIHUK, C IOCTPOSCHHOM TMHUEH
TepecedeHnsl TIOCKOCTH-TIOCPETHNKA U CeKymed TutockocTd. [1ogo6HpIM 00pa3oM OmpenemnsoTcss TOUKH
MepecevyeHnss Bcex pedep MHOTOrpaHHWKA. 3aTeM BCE IIOJIYUYCHHBIE TOYKH IIepecedeHus pedep
MHOTOTPaHHHUKA C CEKYIIEH TTOCKOCTBIO COSAMHSIOTCS MEX Iy CO00H, 00pasys ceueHue.

PaccmoTpum mpuMep ompesenieHus] CeYeHHS TOPH3OHTAIBHO MPOCHUPYIONIEH MPU3MBI IIIOCKOCTHIO
o0Iero moyokeHusi. Y BEPTUKAIBHOW TPU3MBI Bce pedpa SBISIOTCS TOPU3OHTAIBHO MPOEIHPYIOIIUMHU
OpPSMBIMH, TIOTOMY KaXII0€ M3 HUX 3aKJII0YaeM BO BCIIOMOTATENbHYI0 TOPH30HTAIBHO MPOCHUPYIOIIYIO
TUTOCKOCTh-TIOCPEIHUK. B nMaHHOW 3a/jade AT IUIOCKOCTH €Ie M MapaJlieNIbHbl (DPOHTATBHON IUIOCKOCTH
npoekiuit 115, Pebpo | 3akirodaeM BO BCIIOMOTATEIBHYIO TOPH30HTAIBHO-TIPOCIIUPYIONTYIO TIOCKOCTE A.
Cren-mpoekiust A; IPOXOIUT Yepe3 TOpH3OHTalbHYI0 mpoekuuto pebpa |. [lnockocts A mepecekaercs
3aJaHHOM CEKyIIeH IIOCKOCThIO OOMIEro IMOJOXKEHUS MO (POHTANBHOW MPSIMOH, KOTOpas mepeceKkaercs C
pebpom | B Touke A (41 Ar). AHAIOTHYHO OIpPEEIIAEM TOUKH IEPECEUEHHs OCTaIBHBIX pebdep ¢ ceKyIuei
IUIOCKOCTRIO 06Imero mojoxkenust. Ilonyuennsie Touku (4,B,C) coemmnseM Mexay coboit. Kaxmoe pebpo
MOCJIEOBAaTENFHO 3aKII0YaeM BO BCIIOMOTaTENFHYIO TOPM3OHTAIBHYIO IUIOCKOCTh-TIOCpEAHUK. Pebpo |
3aKJII0YaeM BO BCIIOMOTaTENIbHYI0 IUIOCKOCTE A. Cren-mpoekius A, TpOXOAUT uepe3 (PpoHTaIbHYIO
npoekiuio pedpa |. [ImockocTh A TepecekaeTcst ¢ 3aaHHON CEKYIIEeH IMTOCKOCTHIO OOIIETO TOJIOKEHHS 110
HOBOW TOPHU30HTAIBGHOM TPSIMOW, MapajuIeNbHOW e HYJCBOH TOPHU30OHTANM (BCE TOPU3OHTAIHM OJHOM
IUIOCKOCTH TapajIeJbHbl MEXIy co00it). OmpenernsieM HUCKOMYIO TOYKY TepeceueHus pedpa | u HOBOi
TOPU3OHTAIHN 3aJaHHON CeKyIleH IMIOCKOCTH. AHAJIOTHYHO ONpEAeNsieM TOYKU TEepPEeceueHHs] C CeKyllen
TUIOCKOCTBIO OCTANBbHBIX pedep. [lomydeHHbIe TOUKH COeAHIEM MEX Ty COOOi.

Ceuenue MHO202PAHHOU NOBEPXHOCMU HECKONbKUMU — CEeKYWUMU niockocmamu. Jns onpenencHus
CEYEHHUSI MHOTOTPAHHOM MOBEPXHOCTH HECKOJIBKUMH CEKYIINMH IIOCKOCTSIMHE 3a/1ady CJIeIyeT pa3ieiInTh Ha
M0J133/1a4M, KOTOPBIX OyIET CTOIBKO, CKOJBKO CEKYIIHMX IUTOCKOocTed. Tak, B HamieMm ciydae ¢ MUpaMuIon
MIEPECEKAIOTCS TPU CEKYIIMX TUIOCKOCTH: BEPTUKAIbHAS, TOPU3OHTANbHAS W HakJOHHas. ClemnoBaTelbHO,
MOJTy4aeM TPH MPOCTEHINNe 3aJa4i Ha IepecedeHne MHOTOIPaHHUKA C TPOSIUPYIOIIEH TIIOCKOCTHIO.

&
@/f
R

CrpouM cedyeHHe B KaXKIOW CEKyINEH IIOCKOCTH, OTMeuast obmpe (rpaHHYHbIe) ydacTKH. 3amada 1.
BepTukanbHas IUIOCKOCTH IepecekaeTcs ¢ mpu3Moi mo ¢urype 1-2-3, Toukun 1 m 2 npunaanexat
OCHOBaHHI0, Touka 3 — pedpy |. 3agaua 2. ['opu3oHTaNbHAS IIOCKOCTh 4 MepecekaeTcs: ¢ MUpaMHUIoN 1Mo
¢urype 3-4-5,B KoTOpOI TOUKU 5 1 4 nexat Ha OOKOBBIX TPaHAX MUPAMUIBI U ONPEACIISIOTCS MPH MOMOIIN
npsiMeix 3-4 u 3-5, mapauienbHBIX CTOpOHaM OCHOBaHUs. Touka 3 siBisieTcss oOmiel (rpaHW4HOR) ISt
MIEPBOr0 M BTOPOIo ceueHuid. 3aaada 3. HakmoHHas IUIOCKOCTD TepeceKacTes ¢ mupaMuaon mo gpurype 4-5-
6-7-8. Toukn 5 u 4 ABNISAIOTCS OOIIMMH I BTOPOTO M TPeThero cedeHui. Touku 6 m 7 mpuHamiexar
6okoBbIM pedpam Il u IV. Touka 8 npunagnexur pebpy Ill. CoenuHuB ykazaHHBIE TOUKH, TOTYYUM HOJTHOE
CEYeHNE MHOTOTPaHHUKA.

Ceuenue KOMOUHUPOBAHHOU MHO20SPDAHHOU NOBEPXHOCMU CeKyuell niockocmuio. J{nst onpenencHus
ceueHHss KOMOMHHMPOBAaHHON IMOBEPXHOCTH CEKYLIEH IUIOCKOCTBIO CIIEAYET CIIOKHYIO COCTAaBHYIO
HOBEPXHOCTh PA3ECIUTh Ha MPOCTBIC MHOTOTPAHHBIE TEOMETPUYECKHE (UIYpPhI: TPH3MBI, TUPAMHUIBI U T.II.
CrenyromyM I1aroM SIBISETCS ONpeeTIeHHe CeYeHHs KaxIoH (Uryphl CeKylleH IIOCKOCThIo. B Hammem
npuMepe KOMOWHUpOBaHHas (UTypa COCTOMT M3 NPAaBWIBHOW BEPTHKAJIbHOH MISCTUTPAaHHON MPU3MBI U
NpaBUIIbHOW YeThIpexXrpanHoi nupamusl. 3agava 1. [Tnockocts A nepecekaercs ¢ nmpusmoit o ¢urype 1-2-
3-3-2-1,touku 1u 2 nexar Ha péOpax MPHU3MBI, TOUKA 3 MPUHAIJICKUT €€ BEpXHEMY OCHOBaHUIO. 3aiaqa 2.
[Tnockocts 4 nepecekaercst ¢ nupamMuaon no gurype 4-5-6-5-4,y kotopoii Touku 5 u 6 gexart Ha ee péopax,
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a Touku 4 —Ha ocHoBaHMU. COCIUHUB YKA3aHHBIC TOYKH, MOJyYUM IIOJIHOE CEUCHHE KOMOWHUPOBAHHOU
(urypsr.

Ceuenue nonoii eeomempuueckoi ¢ueypvl cexywell niockocmoto. Eciu BHYTPH TeOMETPHUYECKOU
(UTYpBI UMEETCS OTBEPCTHE B BUE IPYIroll ITeOMETpHUUECKON (UIYphl — TaKOH OOBEKT Ha3bIBACTCS ITOJION
reomerpuueckoil gurypoii. Ilpu mepecedueHnn Moa0H reOMETPUUECKONW (UTYPHI ¢ CEKyIIeH MIOCKOCTBHIO
clenyeT 3ajady peliarh ABaKAbl. 3amada 1. [IoCTpoWTh CeueHHE BHEIIHEH TeOMETPHUYECKON (GHUIrypbl
CeKyIler IUIOCKOCThIo. 3amaua 2. [TocTpouTh cedyeHHe I'eOMETPUUECKON (UIypbl OTBEpCTHsA. B Haiem
MpUMepe BHEIIHSS TeoMeTpudeckas (Qurypa sBISETCS YCEUEHHOW TPABUIBHON YeTHIPEXTPAaHHON
MUPaMUION, & BHYTPEHHSS reoMeTpHueckast ¢purypa (OTBEpCTHE) SABISICTCS MPABUIBHOW UYETHIPEXTPaHHON
TOPHU30HTATLHO TPOEIUpYIONeH mpu3moit. CedeHne yceueHHOH MPaBUIIbHON YeThIPEXTPaHHON MTHPaMUIBI C
cekymeld (POHTAIBFHO MPOCIHUPYIOMIEH TUIOCKOCTBIO TPOXOAUT dYepe3 Toukn 1-2-3-4. Otepctue
(yeTpIpéxrpaHHas MPOCLUPYIOIIAs MPH3Ma), MEPECEKaeTCsl ¢ MIOCKOCThIO MO 4eThIpEXyroibHuKy ABCD.
[TommHOE CceueHme MpEACTaBIsET COOOM MITOCKYI0 (UTYpY, 3aKIIOYCHHYIO MEXKIy YKa3aHHBIMH BHEIIHUM U
BHYTPEHHHUM CEYCHUSMU.

Tema 1.5. Kpusble nosepxdHoctu. OOpa3oBaHMe M 3ajaHHMe IIOBEPXHOCTH Ha YepTeike.
Knaccupukanusa mnosepxHocrteil. OmnpejesieHre HeJOCTAIONIUX TMPOEKIUIl TOYeK  HAa KPHUBOH
NOBEPXHOCTH. BUHTOBBIE NOBEPXHOCTH.

Kpusvie nosepxnocmu. KpuBble MOBEpXHOCTH OTIMYAIOTCS OONBIIMM pa3zHooOpasueM ¢GopM — OT
caMbIX IIPOCTBHIX, A0 CIIOXKHEHmUX. IloBepXHOCTH, MOJyuYeHHbIE Ha OCHOBE I'€OMETPUUYECKOro crocoba
o0pa3oBaHMs, OTIMYAIOTCS IIEJIOCTHOCTBIO M CTPYKTYpPHOH UYETKOCTHIO, a TakKe BO3MOXKHOCTBIO
MaTeMaTHYECKOr0 OIMUCAHUS M TOYHOIO OTOOpakeHMs Ha yepTeke. KpuBBIE TMOBEPXHOCTH OTKPBIBAIOT
HIMPOKKE BO3MOXKHOCTH JJIsI OPUTMHAJIBHBIX U BBIPA3UTEIbHBIX apXUTEKTYPHBIX pelieHui. I 'eomeTpuueckas
¢dopma ompenenser HE TONBKO JCTETHYECKHE CBOWCTBA IOBEPXHOCTH, HO M HECYIIHE XapaKTEePHUCTHKH
KOHCTpyKuuu. Wranpsanckuii apxutekrop u umxenep I1JI. HepBu ckazan: «Hecymas cnocoOHOCTB
KOHCTPYKIMH — (QYHKIHUS €€ TeOMEeTPUIECKOi (HOopMBI».

Obpasosanue u 3a0anue nogepxHocmu Ha uepmedce. B HauepTaTenbHON reOMETpUH MOBEPXHOCTH
paccMaTpuBaeTCs Kak HEMPEPhIBHOS MHOXKECTBO TIOCIICIOBATEIHHBIX ITOJI0KCHUN JTHHUH, TICPEMEIIaroIeics
B TIPOCTPAHCTBE IO OIpeACIEHHOMY 3aKoHy. Takoil cmoco0 oOpa3oBaHWs ITOBEPXHOCTH HA3BIBAIOT
kunemamuveckum. Jluauro |, KoTopas mpH CBOEM MeEpeMeIIeHHH 00pa3yeT MOBEPXHOCTh, HA3BIBAIOT
obpazyroweti. OOpa3yroias MOXKET MepeMeniaTbCs BIOJIb PYrod JUHUU IT), HA3bIBACMON HAIPABIISIONICH.
Tak kak w 00pasymIias W HampaBIsAONIas MOTYT MUMETh CaMble pa3HOOOpa3Hbie (DOPMBI, TO U BHJIOB
MMOBEPXHOCTEH MOXKET OBITh 00pa3oBaHO OecUYUCIICHHOE MHOXecTBO. llpm sTtomM Qopma u 3akoH
nepeMenieHns o0pa3yomieii eTMHCTBEHHBIM 00pa3oM OMPEIENIIOT BU KPUBOI ITOBEPXHOCTH.

COBOKYITHOCTh OCHOBHBEIX MapaMETPOB MOBEPXHOCTH, KOTOPBIE ONPEICISIIOT €€ 3aJaHue, Ha3bIBAIOT
OTpE/ICTIUTENICM TOBEPXHOCTH. 3aKOH TMEpeMelIeHHs B MPOCTPAHCTBE KpuBoi  (0Opasyroiieii),
OITUCHIBAIOIINIT TOBEPXHOCTb, YA0OHO 3a/1aBaTh HEKOTOPBHIMU HETIOABHKHBIMU JIMHUSMH (HATIPABJISIOIINMHM),
TOYKAMH, IUIOCKOCTSIMH, OIPEACISIONIMMU TIepeMelleHue o0pa3yrolel. Y4YHuThiBas HENPEPHIBHOCTh
nepeMenicHns 00pa3yrolell Ka)JI0i TOYKH a, CIIEOBaTENbHO, M HEMPEPBHIBHOCTH CAMOW MOBEPXHOCTH,
MOYKHO CJ/IeJIlaTh BBIBOJ, YTO 4Yepe3 J00YI0 TOUKy M MOBEPXHOCTH MOXHO MPOBECTH mapy juHuid | u |
npuHaanexanmx cemeiicteam juaui () m (M) Ha moeepxuoctu. Jluaum () m (M) oOpa3yroT Kapkac
KHMHEMAaTHUYeCKON ToBepXHOCTH. Kraccugpuxayus nosepxnocmei. W3 OONBIIOrO0 4YHUCIIa BO3MOXKHBIX
croco60B 00pa30BaHUs IOBEPXHOCTEN BBIJIETMM OCHOBHBIE CTIOCOOBI TT0 MX OCHOBHBIM NPU3HAKAM.

1.7lo 3axony nepemewenus obpasyrouell — TIOBEPXHOCTH C TOCTYNATENbHBIM JIBUKEHHEM
o0pa3yrolneH, ¢ BpalaTeIbHbIM 1 BUHTOBBIM JIBUKCHHEM 00pa3yoIIei.

2.11o 6udy obpasyioweil pa3IuyuaioOT TOBEPXHOCTH C TPAMOIMHENRHON oOpasyomiei (iuretiuameoie) n
MIOBEPXHOCTH C KPUBOJIHHENHOM 0Opasyroreit (nenuneiuamole).

3.11o 3axony usmenerus ghopmui 0opazyoujeti —c 00pa3yrolel TOCTOSTHHOTO U IEPEMEHHOTO THUIIA.

4.Ilo npusHaxy paszeéepmvléanusi TOBEPXHOCTH Ha IJIOCKOCTH — pa3BEPTHIBAGMble U
Hepa3BEPTHIBAEMbIE.

5.11o cnocoby 3a0anus nogepxHocmuy — aHANATHUECKOMY WIIH TpaduIecKoMy.

Ha wueprexkax B HauepTaTeIbHOW TEOMETPUM W WHKCHEPHOH TpauKe MOBEPXHOCTh 3aJaeTCs
MPOEKIUAMHU TOUYEK W JHMHHUN, OTPEAETISIONINX €€ OJHO3HAYHO WIIH NMpuoOImKkeHHo. Hampumep, mmockocts Ha
YepTeke MOXKHO 33/1aTh IPOCKIUAMH TpeX ee To4eK U T.1. [loBepXHOCTh 3eMIIM Ha Tonorpaguueckoi Kapre
MPHUOIKEHHO 3aJaeTCs KapKacoM CBOMX TOpu3oHTaleld. JIMHeWuaThle MOBEPXHOCTH OO0pa3yloTcs MpH
MTOMOIIIA OJHOU TIPSMOJIMHEHHOHN oOpasyiomieii. HemnHuelyaTsie MOBEPXHOCTH MOTYT OBITH 00Opa3oBaHBI
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HECKOJBKHMHU KPUBOJIMHEHHBIMU OOpasyromumu. K IuHeHYaThiM MOBEPXHOCTSIM C OJHOM HAaIpaBIIArOIIei
OTHOCSITCS: TOBEPXHOCTh C peOpoM Bo3Bpara (TOpcoBas); MOBEPXHOCTh KOHHYECKas; MOBEPXHOCTb
LWIMHIpUYECKas; IIOCKOCTh. Cpeny JMHEHYaThIX MOBEPXHOCTEH BBIEISIOT paszgepmoviédaemvie, KOTOPbIE
MOXHO 0€3 CKJIaZIOK U pa3pblBOB Pa3BEPHYTh U COBMECTHUTH C IUIOCKOCTBIO U Hepas3gepmuleaemble.

PaccMoTpum moBepxHOCTB ¢ pebpoMm Bo3Bpara (mopcoeas nosepxuwocmo). [1oBepXHOCTH ¢ peOpom
BO3BpaTa 00pa3yercs NpH MepeMEIICHUH NPSMON JIMHUY, KOTOpasi KacaeTcs HaNpaBIsoNIell KpuBoii (pedpa
BO3BpaTa) B K&KJOM CBOEM IIOJIOXKEHHH. TopcoBas IMOBEPXHOCTh HHTEPECHa HE TOJIBKO CBOMMH
TeOMETPUUECKIMU CBOWCTBAMH, HO U Ba)KHBIM NPUKJIAJHBIM 3HaYeHUEM. Takasi MOBEPXHOCTh MOXKET OBITh
3ajJlaHa TOJIKO OJIHOM JIMHHEH — Hampapisronieid. OnpeaenuTens Takoi moBepxHocTu Oynet umetsb Bua 1 (1,
d, 9. 3akon aBmKenus obpasyromeii: || // d =S [7d, rae d — npoctpancTBeHHas kpuBas (pe6po Bo3BpaTa);
i mpsiMast — oOpasyromas; § — Touka, MpHHaAIeKaIIas Kpusoi d.

B apXuTeKkTypHO-CTpOMTENBbHONW MPAaKTUKE HCIOJB3YETCAd TOPCOBasg IMOBEPXHOCThb, Y KOTOpPOMl B
KadecTBe peOpa BO3BpaTa CIYXHUT IMJIMHApPUYECKas BHHTOBas JMHHUA. KpuBas cedeHUS MOBEPXHOCTH
TOPU30HTAJIBHOM IUIOCKOCTBIO, TEPIEHAUKYISIPHOW OCH IWIMHIpA, WIM TOPU3OHTAIBHBIA cieq
MIOBEPXHOCTH, IPEACTABISET COOOH IUIOCKYI0 KpPUBYIO 280ibgeHmy. I'opu3oHTanbHas Ipoekuus pedpa
BO3Bpara (OKPYKHOCTB) SIBISICTCS 960/0MOU STON KPUBOW. DBOJIOTA — 3TO MHOXKECTBO LICHTPOB KPUBU3HEI
9BONBEBEHTHI (TOukH 1....12Ha okpyxHOCTH). Tak Kak yriibl HaKJIOHA BceX 00pa3yloUIMX K TOPU30HTAIBHON
IUIOCKOCTH paBHBI, TO TaKOH BHJ TOpca IONYyYWI Ha3BaHUE MOBEPXHOCMU O00UHAaKogozo ckama. B
MAaIIMHOCTPOECHUH HaXOIUT IPUMEHEHUE YaCTHBIA BUJI TOPCOBOM MOBEPXHOCTH, Y KOTOPOI pedpaM Bo3BpaTa
TaKXe CIY)KUT LMIMHAPUYECKas BUHTOBasl JUHHUA. [loMydeHHYIO C MOMOIIBIO 3TOH JIMHUHM MOBEPXHOCTH
Ha3bIBAIOT GUHMOBLIM MOPCOM.

lukmudeckre TMOBEPXHOCTU. 3HAYUTENBHBIA KIACC TIOBEPXHOCTEH (QOPMHUPYETCS JIBUKCHHUEM
OKPY>KHOCTH TIOCTOSIHHOTO WJIM MEPEMEHHOI0 paauyca. Takue MOBEpXHOCTH HA3bIBAIOT yuxiuueckumu. Ha
IIAKIIMYECKON TTOBEPXHOCTH PACIIONIOXKEHO, 0 KpaiHeH Mepe, OJHO CEMEHCTBO KPYTOBBIX 0Opa3yrOIIHX
(MOCTOSHHOTO WM TIEPEMEHHOro panuyca). [[HKINYECKyl TOBEPXHOCTh MOXHO 3a1aTh IUIOCKOCTBIO
napajiiesn3Ma, HalpaBIIsoNIe ¢ v TUHUEH, KOTOPOil MPUHAISKAT IIEHTPhI ceMelicTBa okpyxHocTeil Q (a,
i, I'). Jlunetiuamote noéepxnocmu ¢ niockocmoio napaineausma (nosepxnocmu Kamanana).

Jlunetivamole nogepxrocmu. I10BepXHOCTH 3TOTO BUJA HAXOAT MIUPOKOE IPUMEHEHHNE B 00pa30BaHUH
MOBEPXHOCTEH 000JIOYEK JUIS TOKPBITHA OOJBIICHPONICTHRIX 3MaHUNA. ApPXUTEKTypHBIC (HOPMBI,
0o0pa3oBaHHBIC C WX IOMOIIBID, OTJIUYAIOTCS HE TOJBKO AICTETUYECKHMMH, HO M KOHCTPYKTUBHBIMU U
SKOHOMUYECKUMH KauecTBamHu. [losepxnocmu Kamanama — 3TO TIOBEPXHOCTH, TMOTyYaeMble IBHKEHHEM
oOpa3yrolnei IpsMOoi JIMHUK 10 IBYM HAINpPaBIISIFOIIUM JIMHUASM WIHA JBYM MOBEPXHOCTAM. [10BEpXHOCTH ¢
IUIOCKOCTBhIO  Tapajuieiu3Ma MPEACTaBIsieT co00M MHOXKECTBO TpsAMBIX JuHUN | (0Opasyromux),
napauie/ibHbIX HEKOTOPOW IUIOCKOCTH ¢ (IUTOCKOCTH Mapajiein3Ma) M MepeceKaroluX BE TaHHBIC
Hanpapistontie M, N. OOpa3yiomas BO BCEX CBOHMX IOJIOKEHUSX OCTaeTCs MapaslieTbHONH HEKOTOPOH
IIOCKOCTH (niockocmu napanneausma). Takue TMOBEPXHOCTH BIEPBBIC OBUTH paccMOTpeHbl [. Mowoicem.
JlanbHelniee yriyOJIeHHOE UCCIICOBAaHNE TIOBEPXHOCTEH C IUIOCKOCTBHIO TMapajuiein3Ma OBUIO MPOBEIECHO
OCNBrUiCKNM y9eHBIM /[. Kamananom, AMsI KOTOPOTO W HOCAT 3TH MOBEepXHOCTH. [1o cmocoby oOpazoBaHms
HaIpPaBJISIONMMU JIMHUSMU TOBEPXHOCTU C IJIOCKOCTBIO Mapajiean3Ma MHOApa3fessiioT Ha TPU TPYIIIHL.
[lepBas rpynmna — MUIUHAPOUIBI, UMEIOIIUE B KAUECTBE HAIPABIISIONIUX JBE KPUBbIC TUHHUU. [[urunopouo.
IumuHIpONIOM HaA3BIBACTCS TOBEPXHOCTh, 00pa30BaHHAS IBMKEHUEM IPSMOJIMHCHHONH 00pa3yromen 1o
JIByM HAIPaBIIAIONIAM KPHUBBIM JIMHUSAM, TPH 3TOM 00pasylomias BO BCEX MOJOKEHHUSIX MapasuieibHa
IUIOCKOCTH Mapajuienus3Ma. Hampanstommue MOTyT OBITh Kak IUIOCKHMMH, TaK W TMPOCTPAHCTBEHHBIMHU
KpuBbIMH. Ha opTOoroHamsHOM depTeke IMITMHAPOU] 331af0T MPOEKITUIMH HAIIPABISIONINX U TTOJOKEHUEM
TUIOCKOCTH Tapaiienu3Ma. [1oBepXHOCTh NMUIMHApPOWIA HAXOAWUT MPHMEHEHHE TPU MPOEKTHPOBAHUU U
CTPOUTEILCTBE OOOJIOYEK TMMOKPHITHA TMPOMBIIIICHHBIX 3maHui. Konoud. KoHommom Ha3biBaeTcs
MMOBEPXHOCTH, 00pa30BaHHAS JIBMKCHUEM MPSIMOJIMHEHHOW 00pa3yrolIel o IBYM HANpPaBISIONIMM, OJHA U3
KOTOPBIX KpHUBas JHHHA, a Apyras mpsMas, NMpH 3TOM 00pasyrolas BO BCEX IMOJIOKEHHUAX MapajuieibHa
IJIOCKOCTHU Mapaliean3Ma.
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Ecnu npsmMonuHeiiHass Hampapisiolmas KOHOMJA MEepIEeHIUKYIISpHA IUIOCKOCTH Mapajuieu3Ma, TO
KOHOUJI Ha3bIBaeTCs NPAMBIM. [ unepboauueckuti napadonoud. I'unepooanyeckumM napadboaonaoM Uik KOCoi
IJIOCKOCTBIO HA3BIBACTCS TIOBEPXHOCTH, OOpa30BaHHAsS JBIDKCHHEM NPSMOJIUHEHHOW o00Opa3yromiei,
napauIeIbHON TIOCKOCTH MapalljieIn3Ma, 0 IBYM HAIPaBIISIOIINM JIMHUSAM — CKPEIIUBAIOIIIMCS MIPSIMBIM.

DTa MOBEPXHOCTh MONYyYHJIa OONBIIOE PACIPOCTPAHCHUE B apXUTEKTYPHO-CTPOUTEIBHOMN MpaKTUKE.
I'mnepOonmuecknii  mapaboJoONa  SIBISICTCS  JABKIBI JIMHEWYATOW TIOBEPXHOCTHIO, COIEpiKamiel aBa
ceMelCcTBa TPSMOJIMHEHHBIX 00pazyromux. TakuMmM o0pa3oMm, 3Ta TOBEPXHOCTh HMMEET HEMPEPHIBHEIN
CeTyaThli KapKac U3 JBYX CEMEUCTB MEepeceKaromuxcsi 00pa3yonmx. ITO CBOHCTBO MPUAAET MOBEPXHOCTH
OOJBLIYI0 MPOCTPAHCTBEHHYIO ECTKOCTh M XOPOIIYI0 TEXHOJIOTHYHOCTH BO3BeACHHUS. KpuBoiuHeHHbIe
OUYEPKH MMOBEPXHOCTH Ha (PPOHTAIBHON ¥ MPOGUIBHON MPOEKIUIAX PEACTABIIAIOT COOO0H mapadoJIbl.

PaccMoTpum moapoOHO 1Ba BUIA TMHEWYATHIX TOBEPXHOCTEH — IMIMHIPHUYECKYI0 U KOHUYECKYIO.

Lununopuyeckas nogepxuocms. Ecnu mnpsiMonuHedHass oOpasyromas mapajulebHa HEKOTOPOMY
HAIPaBJICHUIO B TPOCTPAHCTBE, M B KAXK/BIi MOMEHT BPEMEHH IEPECEKAeT HANPABIISAIONIYI0 B HEKOTOPOH

TOYKe, TO 00pa3yemMas €10 IOBEPXHOCTh ABIISETCS [UIHHIPHIECKOM.
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Ecnu B kauecTBe HampaBisIONIEd B3SITh OKPY)XHOCTh, TO IOJYYMM HAKJIOHHBIM munuHAp. Ecnu

wonpaliasas
HaIpaBJICHUE O0Opa3yrIIUX BBHIOPATh NEPICHAUKYISIPHBIM IUIOCKOCTH, B KOTOPOH JICKHUT OKPYXKHOCTh
OCHOBAaHMS — IMOJYYUM OPSIMOI KPYTOBOM LIMJIMHJP.

Konuueckas nogepxnocmo. Ecnu npsMonuHelHas oOpasyromias HMPOXOJHUT 4depe3 (HUKCUPOBAHHYIO
TOYKY B TPOCTPAHCTBE (BEPIIMHY) U B KOXKIBIIT MOMCHT BPEMEHH MEPECEKACT HAMPABIISIONIYIO B HEKOTOPOI
TOYKE — TaKyl0 MIOBEPXHOCTh HA3BIBAIOT KOHUYECKOH.

Ecnu B kauecTBe HampaBisoNIeil B3sITh OKPY>KHOCTh, TO MOJYYUM HaKJIOHHBIN KOHyC. Eciiu B kauecTBe
HATPABISIONIEH B3STh OKPYXHOCTh, a MEPIEHIUKYJSAP, OMYIICHHBIM W3 BEPIIWHBI, MPOHAET Yepe3 LEHTP
3TOW OKPYKHOCTH, TO IOJIy9UM MPSMOM KPyroBod kKoHyc. OOpasyroline KOHyca U IHJIUHJApPA B CBOMX
KpalHHUX IMOJIOKEHUSIX HA3BIBAIOTCS 0YepKO8biMY O0pa3yIOMMMH. 3a TIpeAeTIaMH TaKiX 00pa3yroImuX HET HU
OJTHOM TOYKH, MpUHAAJIeKAIIeH moBepxHocTH. OdepKkoBble 00pa3yromye SBISIOTCS TPAaHUIEH BHIAMOCTH
TOYEK MOBEPXHOCTEH Ha MPOCKIUIX.

lna onpedenenus nedocmarowux npoeKyuti movex, pacloioKEHHBIX Ha JMHEHYATHIX MOBEPXHOCTX
HEOOXOIMMO TOMHUTH, YTO HOCHUTENSMHU JTIOOBIX TOYEK TaKUX MOBEPXHOCTEH SBISIOTCS MPSIMOJIMHEHHBIC
oOpasyromue. HemocTaromue mpoeKIuyu TOYEK OMPEICIISIOTCS MPU TMOMOIIHA COOTBETCTBYIONIMX MPOSKIIUH
00pa3yrImux, KOTOPEIM OHH TPUHAJIEKAT. AHAJOTUYHO PACCYKIAIOT, OMPENCas TOYKA Ha TOBEPXHOCTSIX
HAKJIOHHOTO IWJIMHJpPA U HAKIIOHHOTO KOHYCA.

IHlosepxnocmu  eépawjenus. IloBepxHOCTh BpamieHuss oOpa3yercs BpamleHHeM o0pa3yromien
MPOU3BOJIBHOTO BUJIA BOKPYT HEKOTOPOM MPSMONUHEHHON ocu. Eciu mMOBEpXHOCTh paccedb IIOCKOCTHIO,
MIPOXOJSIEH Yepe3 OCh BpaIlleHHUs, TO MOJYYUM JIMHHUIO TIepecedeHus], Ha3bIBaeMylo Mepuduarom. JIrobas
TOYKA TaKOM MOBEPXHOCTU BpalllaeTcsl B IJIOCKOCTH, NMEPIIEHIUKYIISIPHOW OCH BpallleHus, U €€ TpaeKTopueu
SIBIISICTCS OKPYXKHOCTh (napainens). Tlapanieny U MEpUIUAHBI MEpeceKasch MEKIY co0o0if, 00pa3yroT Ha
MOBEPXHOCTH BpalleHUs OpPTOTOHAIbHYIO ceTh. (OHa Ha3pIBaeTCs TakK, IOTOMY YTO MEPHUAUAHBI
MIEPECeKatoTCs C MapaIeNIIMHU IO IPSIMBIM yTJIOM.

= = *

IToBepxHOCTH, OIMUCHIBAEMYIO anreOpandecKuM YpaBHEHHEM BTOPOW CTENEHH, OTHOCSAT K
MOBEPXHOCTSIM BTOPOro Topsiaka. PaccMoTpum dacTHbe cinydan. Ecnu B kadecTBe oOpasylomiel BeIOpaTh
MPSIMYIO JIMHUIO, KOTOpasi MapajieibHa OCU BPAICHHS, TO TOIYYUM npiMmol Kpyeoeou yuiurop. Ecim B
KauecTBe 00pa3yroleil BEIOpaTh MPSIMYIO JTHHHIO, TIPOXOIAIIYI0 Yepe3 HEKOTOPYIO TOUYKY Ha OCH BpAICHUS
MOBEPXHOCTH (BEpIIMHA S), TO TOIYUUM npsamoll kpy2oeoil konyc. Ecin B KauecTBe 0Opasyroliei BhIOpaTh
MOJIOBUHY OKPY)KHOCTH, & 3a OCh BpAI[CHHUS B35ATh €€ JUAMETP, TO MOJyYUM TOBEPXHOCTH c¢hepul. llpu
CKaTHU WM PACcTSHKEHUH OKPYXKHOCTH OHA IIpeoOpa3yercs B suiunc. BparieHuem 3miica BOKPYT OJHOHN U3
ero oced Mojy4yaeMm IOBEPXHOCTH 3JUIMIcOn0B. Ecnm BpaimieHne MpOUCXOAUT BOKPYT OOINBIIONW OCH, TO
QIITUTICOU] HAa3bIBACTCS GbIMISIHYMbIM, €CIH BOKPYT MAJIOW — corcambim WN chepoudom. Ecnu B KauecTBe
oOpasyroieil BEIOpaTh OKPYKHOCTh, IIEHTP KOTOPOW MEpPEeMEeacTcs M0 BTOPOH OKPYKHOCTH, TO IOITYIUM
MMOBEPXHOCTE Topa. Ilapaboroud epawenus — odbpazyeTcs BpameHneM mapadobl BOKpYT cBoel ocu. Cpedu
2unepbo10u008 epaujenus Pa3TA4aOT OIHO- W ABYIOJOCTHOM THmepOonouapl BpamieHusd. llepBerid
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MOJy4aeTcs MyTeM BpallleHHs TUIepOoIibl BOKPYT MHUMOW OCH, & BTOPOW — BpaLIeHUEM TUIEpOOIIBI BOKPYT

NEUCTBUTEILHON OCH.
== 'ﬁ’ (J .

Ilogepxnocmu napanneavno2o nepenoca. I10BepXHOCTBIO IapajuIENIbHOIO IEPEHOCA Ha3bIBACTCA
IIOBEPXHOCTh, 00pa3oBaHHasl IIOCTYHATENbHBIM IIJIOCKONAPaUICNIbHBIM IIE€peMeleHueM o0pasyromei —
TUTOCKOW KPHBOM JTMHUU M 10 KPUBOJIMHEHHOH Hampasisttomeii N. O0pasyromas JTMHNS TPy epEeMELCHNH B
IPOCTPAHCTBE U3 HAYAJIBbHOTO IOJIOXKEHUS B KOHEYHOE 3aHUMAET PAJ MOCIEI0BATEIIBHBIX MOJIOKEHUH, T.€.

coBepIIaeT psaa mepeMenieHuil. [loq nepeMemenneM MOHNMAETCS Tepexo1 00pa3yIoniell JTHHUN W3 OJTHOTO
ec TIONIOKEHUs B Kakoe-uOo npyroe. [loBepXHOCTH mMapaluiebHOTO TepeHoca 007aNaloT BaXKHBIM
TEXHOJIOTHYECKUM JIOCTOMHCTBOM — CIIPOCKTHPOBAHHBIC Ha WX OCHOBE MOHOJMTHBIC M COOpPHBIC 00OJIOUKH

Onpedenenue HedoCMaOWux Npoekyutl moyex Ha Kpusoiu nosepxwocmu. IIpsamoii kpy2o8oil Kouyc.
Jlnst ompenenieHnsl HEOCTAIIUX TPOCKIMA TOYEK Ha MOBEPXHOCTH KOHyCa MPOBOJAT YepPe3 W3BECTHBIC
NPOCKIMYA TOYEK TPSMOJMHEHHBIE 00pa3yrolue, MPoXoIslne Yepe3 BEpIIMHY M H3BECTHYIO IMPOCKITHIO
KoHyca. Ha BTOpOW NpOEKIMM KOHyCa 1O JMHUW TPOCKIIMOHHOW CBS3W OIPENCISII0T 3Ty TOYKY Ha
OCHOBaHUH U MPOBOJAT BTOPYIO MPOEKIUIO 00pa3yromieii, Ha KOTOPYIO MPOCIHPYIOT HEOOXOAUMYIO TOUKY,
MPUHAJISKAIYIO0 TOBEPXHOCTH KOHYCA.
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MOBEPXHOCThIO  BpamieHus. ClieIoBaTeIbHO, TPACKTOPHAMH IEPEMEIICHUS KaXJIOW TOYKH OyayT
OKPYXKHOCTH, PAacCIIOJIOKCHHBIC B IDIOCKOCTSX, TEPIEHAWKYISIPHBIX OCH BpaileHus. [Ipsamoi Kpyeosot
yurundp. JIs ompeneneHus TOYeK Ha TOBEPXHOCTH MPSAMOTO KPYrOBOTO ITWIIMHApPA Yepe3 M3BECTHHIC
NEePICHIUKYISIPHO OCHOBaHHI0. Heo0X0IMMO OTMETHTh, YTO TIOBEPXHOCTH MPSIMOTO KPYTOBOTO IMJIHHIpA
SIBJIIETCSL TIPOCIUPYIONIECH MMOBEPXHOCTHIO TI0 OTHOIICHUIO K TOM TUIOCKOCTH MPOSKIHN, B KOTOPOH JICKUT
OJIHO U3 €r0 OCHOBAHUI.
4yepe3 U3BECTHBIC MPOCKIIMHM TOYEK IMPOBOAST MX HOCUTEIH — TPAaeKTOPUHU, MO KOTOPHIM JAHHBIC TOYKH
BpAIaloTCs BOKPYT COOTBETCTBYIOIICH OCU. TpaeKkTopuei sSBISIETCS OKPYKHOCTh, KOTOpask BBIPOXKIACTCS B
OTPE30K Ha OJHOM M3 mpoeKImid cdepsl, a Ha APYroi mpoekiuu chepbl OHA MPoeIHUpyeTcs 0e3 UCKaKCHUSI.
JKUT B IUIOCKOCTH, NEPIEHANKYISIPHON BEPTHKAIBLHOW OCH BpamieHus cdepbl. OTa OKpPYXHOCTb
npoenupyercss Ha (POHTANTBHYIO IIOCKOCTh MPOCKIMIA B BHJIE OTPE3Ka, MEePICHANKYISIPHOTO BEPTHKAIHHOM
ocu. JInmMHAa yKa3aHHOTO OTpe3Ka paBHA JWaMETPy OKpYKHOCTH Tpaektopuu Touku C. Tpaekropus
JUHUH TIPOSKIIMOHHON CBS3M OMNpE/eieM TOpU30HTAIBHYI0 mpoekiuto Touku C. [IpodunpHas npoekmus
TOYKH OIpEJIeNAeTCS MPH IMOMOIIN KOOpIUHATHI Y. [losepxnocmes mopa. Top obpasyercs BpaieHHEM
OKPYXKHOCTH BOKPYT OCH, HE MpOXoisied depe3 e€ neHTp. Kak W aApyrue moBEpXHOCTH BpaICHUS, TOP
OKPY>KHOCTH TIPUHHMAIOT 332 HOCHUTENIM MPH HAaXOXKJCHHU TOYEK Ha MOBEPXHOCTH Topa. Ecim Bokpyr ocu
BpaliaeTcs He TIOJHAS OKPY)KHOCTb, a JIUIIb €€ YaCTh, TO TIOIYYaIOTCs pa3InIHbIC BUIIBI TOPA.

Bunmosvie nogepxnocmu. BuHTOBas MOBEPXHOCTh 00pa3yeTCsi BUHTOBBIM JBMXKCHHUEM O0pa3yromici
MOBEPXHOCTH U BpaIaTelIbHOr0 BOKPYT ocH. Ecnu oOpa3syromas — npsiMasi IMHUSL, BHHTOBYIO TTOBEPXHOCTb
HA3BIBAIOT 2equKkoudom. I eMKOuI Ha3bIBaIOT MPSAMBIM, €CJIM 00pa3yroInas COCTABISIET C OCBI0 MOBEPXHOCTH
npsiMOl yroi. B qpyrux ciydyas TelUKOWI HA3bIBAIOT HAKIIOHHBIM.

MOXXHO BO3BOAHWTH C IIOMOIIBIO HepeZ[BH)I(HOﬁ onany61<n.
TOYKH. HOCTpOCHHa}I o6pa3y10u1a51 00513aTeNBHO ICPECCUYECT HCKOTOPYIO TOYKY Ha OCHOBAHHHU ITOBEPXHOCTHU
AN c ¢
TO‘-IKy Ha TOBCPXHOCTH KOHYCa MOXHO OIpPE€ACINTb HCXOAd HU3 TOIr0, 4YTO OH ABJIACTCA H
IPOCKIMU TOYCK IIPOBOIAT HpHMOHHHeﬁHLIe 06pa3y10mne, KOTOpBI€, KaK H3BCCTHO, IIPOXOIAT
Cd)epa. ,Z[JI}I ONpeaACICHUA HCAOCTArOIINX npoemmﬁ TOYCK, INPpUHAMICKANIUX IMOBEPXHOCTH C(bepbl
Tak, Touka C IIPUHAIJICKUT ITOBCPXHOCTHU C(bepbl, CJIICA0BATCIIbHO, €€ TPACKTOPHUSA — OKPYKHOCTh, KOTOpasd
MpOCHUPYETCA HA TOPU3OHTAJIBHYIO IINIOCKOCThH HpOCKL{I/Iﬁ 0e3 UCKaXXEHHUs, TO €CTh B BHJIE OKPYKHOCTH. Ilo
JIF000MH MIIOCKOCTBIO, HepHeHHHKyHHpHOfI K OCH €T'0 Bpall€HUA, paCCEKACTCA 10 OKPYKHOCTHU. HmenHO Takue
JIUHAH. DTO COBOKYITHOCTb OBYX JIBHOKCHUM o6pa3onmeﬁ — IOCTYNATCIbHOIO NEPEMEUICHUA BOOJIb OCH
_i_L.'_ 2

——

Ecmu oGpasyromas mepecekaercsi ¢ OChI0 TMOBEPXHOCTH, TEIMKOWJ HAa3bIBAIOT 3aKPBITHIM, €CITH HE
MIEPEeCceKaeTcsl — OTKPBITHIM, KaK IMOKa3aHO Ha JieBoM pucyHke. CrpaBa M300pakeH HAKJIOHHBIA 3aKPBITHIN
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T'CIIMKOU . CeueHue 3TOl MOBCPXHOCTHU FOpHBOHTaﬂBHOﬁ IIJIOCKOCTHBIO, HepHeHI[HKyJ'IHpHOﬁ OCH IMPOUCXOAUT
o cnupaiu Apxwweda. B CTPOUTCIBCTBEC Halll€ BCCT'O UCIIOJIb3YCTCA HpHMOﬁ OTKpBITBIﬁ T'CIIMKOU .

Tema 1.6. JluneiiuaTtnie mnoBepxHocTu. IloBepxHocTu BpaumeHus. CedeHHe TOBEPXHOCTH
IUIOCKOCTBIO.

Ceuenue nogepxnocmu niockocmuio. B o0lieM cirydae mpu nepeceueHny MOBEPXHOCTH € TUIOCKOCTBIO
oOpa3zyercs IJIOCKas KpuBas JUHUS, BCE TOYKH KOTOPOH JeXaT B ceKymed miockocTu. [ms onmpenenenus
TOYEK JIMHUH TEPECEUCHUS MONb3YIOTCS MIIOCKOCTIMHU-NIOCpeJHUKaMu. [110CcKoCTH-TIOCpETHUKY TOAOUPAIOT
TakuM 00pa3oM, 4TOOBI KCXOIHAS TOBEPXHOCTh MEPECeKaNach C HUMU 110 TIPSIMOH MITH OKPY>KHOCTH.

PaccMoTpuM JHHUM, KOTOpBIE 00pa3yroTCs MPH MEePeCeYeHUH CEKYIIEH TUIOCKOCTH C TOBEPXHOCTHIO
konyca. Ceuenue xonyca. Ilpn pa3auyYHBIX MOJOXKEHUSAX CEKYIIEH IIOCKOCTH Ha MOBEPXHOCTH IPSIMOTO
KPYrOBOT'O KOHYCa 00pa3yIOTCs pa3InHbIC anreOpanveckue THHUN 2-TO TIOPsIIKa.
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Ecnu cexyimas TiiockocTh MPOXOANT Yepe3 BEPIIUHY KOHYCa, TO B CEUYCHUH 00pa3yeTcsl TPEYroIbHUK.

1.Ecnu cekymias miI0CKOCTh MEPICHIUKYIIIPHA OCH BPAIICHHUS, TO B CCUCHUH 00pa3yeTcsi OKPYKHOCTD.

2.Ecin CceKymas IUIOCKOCTb TPOXomuT mox yrimom He pasueiM 90 u mpm stoM mepecekaer Bce
o0pasyrolye KoHyca, TO B CEYeHUH 00pa3yeTcst SIUTHIIC.

3.Ecnu cexyimas miockocTh apajiebHa OCH BpaIlleH!Us, TO B CEYCHUU 00pa3yeTcs runepooa.

4.Ecnu cexymas miocKOCTh MIPOXOANT IMapaIeIbHO KaKoH-TH00 00pa3yroliell KOHyca, TO B CCUCHUU
obpazyercs mapadoa.
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Jlnst onpeieneHusl TMHUN TIEPECEUYCHUS CeKYIIECH TUIOCKOCTH C MOBEPXHOCTHIO KOHYCA BBIIEISIOT, TaK
Ha3bIBaCMbIEC, OIIOPHBIC TOYKH.

Toukn 1 m 2 —camMasi HUKHSISL U caMmasi BEPXHSS TOYKU CEUYCHUS; TOYKU 5 U 6 — Touku mpoUIbHOTO
ouepka. Touku 3 u 4 onpeierisieM C ITOMOIIBIO OJTHOTO U3 HOCUTEINICH TOYCK.

B nanHOM mpuMmepe BbIOpaHa TPAaeKTOPHUs JABMXKCHHS TOUYCK 3 ¥ 4 — OKPY)KHOCTb. [10Ty4eHHbIE TOYKH
Ha KaXJ0¥ 13 MPOEKLMM COeIMHSIEM TIIIaBHOW JIMHUECH.

Ceuenue yununopa. B 3aBHCUMOCTH OT TOTO, KaKO€ IMOJIOKCHHUE 3aHMMAET CEKyIlas IUIOCKOCTh IO
OTHOIIICHUIO K IMOBEPXHOCTH MPSMOr0 KPYrOBOI'O IMJIMHIPA, BO3MOXHBI TPU THIA JUHHA UX B3aHMMHOIO
MPECEUYCHMS: CEKyIasl IJIOCKOCTh IMEPIEeHAUKY/IIPHA OCH BpAICHHS ILHIMHIApPAa — B CEYCHHH O0Opa3yeTcs
OKPY’KHOCTb; CEKyIIast IIIOCKOCTh PacoIOkKeHa Mo yriioM, oTaudabiM oT 90 kK ocu BpallieHus UTHHIPA,
— B CEYCHUU 00pa3yeTcs 3JUIUIC, CEKyIlas IUIOCKOCTh MapajlieibHa OCH BpaIlleHUs IWIHHIPA — B CCUCHUHN
00pazyeTcs mpsIMOYTOJILHHUK.

[Ipu mocTpoeHWU JTUHWH TIEPECEUYCHUs CEKYIICH IUIOCKOCTH C IMOBEPXHOCTHIO MPSMOTO KPYTOBOTO
MWINHJPA BBIACISIOT OMOPHBIC TOYKU: TOYKU 1 M 2 — caMas HIKHSISL M camasi BEpXHSS TOYKH CCUCHUS,
Toukr 3 U 4 — TOYKH NPOPHILHOTO ouYepKa; Touka 4 — camasi OJMMKHSISI TOYKA CCUYCHHUS; TOUKa 3 — camas
nanbHsas Touka ceueHus. Ceuenue cgepoi. Ilpu nepeceueHu MOBEPXHOCTH chephl C CEeKyIlel MIOCKOCThIO
Bcerja oOpa3yercs OKPY)KHOCTh, KOTOpass B 3aBHUCHMOCTH OT TIOJOXKCHHS CEKYIICH IIJIOCKOCTH 10
OTHOIIICHHUIO K TUIOCKOCTSM IPOCKIHI, MOKET MPOSLUPOBATLCS B BHJIE OKPYKHOCTH, DJUIMIICA WM MPSIMOK

JIMHHUH.

»
24

HpI/I NMOCTPOCHHU JIMHUU TICPCCCUCHUS CCKyH.[CfI IJIOCKOCTU C IMOBCPXHOCTHIO C(l)epI:I BBIOCIAIOT
OIIOPHBIC TOYKH. TOYKH 1u 2 —camas HIKHSIS M camas BEPXHSS TOYKHM CCUYCHMS, TOYKHU 5wu 6 —Touku
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npOoQHUIBLHOTO OYEpKa; TOYKH 7 U 8 —TOYKH FOPU30HTAIBLHOTO o4Yepka. PaccMoTpuM moapoOHO MOCTpoeHue
JIMHUY TiepecedeHust chepbl U PPOHTAIFHO MPOCLUPYIONICH IIOCKOCTH.

Tema 1.7.B3aumMHoe nepecevyeHne NOBEPXHOCTEI.

Bzaumnoe nepeceuenue nosepxmnocmeri. JIBe NMOBEPXHOCTH MEPECEKAIOTCSA MO MPOCTPAHCTBEHHOM
KPUBOU JIMHUH, KOTOPYIO MOKHO OINPEJETUTh [0 TOUYKaM MEePECEUCHUs JIMHUN KaKI0W M3 TOBEPXHOCTEH —
JIMHUM TIEpBOM MOBEPXHOCTH CO BTOPOHM M JIMHHUM BTOPON MOBEPXHOCTH C NepBo. Jjisi moCTpoeHus TUHUM
MIEPECCUCHUS TIOBEPXHOCTEH HEOOXOIMMO HAUTH PsJI TOUYCK, OOMIUX /IS 33/IaHHBIX MOBepXHOCTeH. Jlnanein
TIEPECCUCHUS IBYX KPUBBIX MIOBEPXHOCTEH BTOPOTO TMOPSIKA B OOIIEM ClTydae SIBJISICTCS MPOCTPAHCTBEHHAS
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Hawnbonee oOmmM METOIOM HAaXOXXACHUS JIMHWUU TEPECEUCHHS ABYX IMOBEPXHOCTEH SBISETCS METOJ
MOCPEIHMUKOB, MNPH KOTOPOM HCXOIHBIC TOBEPXHOCTH TEPECEKAIOTCS TpeThel  (BCIIOMOraTeIbHOMN)
MOBEPXHOCTBI0 WU IUIOCKOCTBIO — IMOCPEIHUKOM. PaccMOTpuM Tpu ciy4ass B3aMMHOTO HEpeceUeHUs
WCXOJHBIX MTOBEPXHOCTEH: 00€ MOBEPXHOCTH SBIISIOTCS TIOBEPXHOCTSAMHU BPAIEHUS; OJHA M3 TIOBEPXHOCTEH
SIBIISIETCS TIOBEPXHOCTHIO BPAIICHHUS, a APYTasi — MHOTOTPAHHOH MOBEPXHOCTHIO; 00€ MOBEPXHOCTH SIBIAIOTCS
MHOTOT'paHHUKaMU. J{7s1 HaXO0XKACHUS TMHUU TIEPECEUCHUs BBIMOMHAIOT cleayomue onepanuu: Mcexoas us
MIOJIOKEHUST 3aJaHHBIX ToBepxHOCTeW | u |l OTHOCHTENBHO TUIOCKOCTEH WPOCKIUH H Jpyr Ipyra,
BBIOMpPAETCs BHI MIOCPEIHHKA (INIOCKOCTH MM moBepxHocTH). Onpeernstorest muand nepecedenns K i K2
nocpefHnka ¢ mosepxHocTsMu | m |l cooTBercTBeHHO. B pesynsrate mepeceuenmst mmumit K'ou K2
OTpeAeIIOTCs TOUKH 1 u 2, mpuHajuIexaiue JUHUY TiepecedcHus. [ moCcTpoeHHus APYruX TOYEK JTHHUN
MEPECeUCHNsT AaITOPUTM TIOBTOPSIOT HECKONBbKO pa3. llomydeHHble TOYKM JIMHUHM TIEpECedeHUs
MOCJIEI0OBATEIBLHO COSIUHSIOT MIIABHOM JIMHUEN HA KaXXJI0U U3 TUIOCKOCTEN MPOESKIIUM.

Bzaumnoe nepeceuenue kpuswix nogepxrnocmeti. Memoo cexywux niockocmet

IIpu nepecedeHnn IByX KPUBBIX MIOBEPXHOCTEH MIIOCKOCTH-TIOCPEIHUK CIEAYET BEIOMPATh TaK, YTOOBI
OHa Tiepecekara UCXOAHbIe ToBepXxHOCTH | 1 Il mo mpocTedmmM 171 BRIYepUYUBaHUS TUHUSAM: TIPSIMBIM HITH
OKpyXHOCTSM. [Ipoekius auHuN nepecedeHus nmopepxHoctei | u || Ha GppoHTATBHON MTOCKOCTH MPOSKINH
HaXOJUTCA B 30HE HATOXKEHUsI X (POHTAIBHBIX Npoekuui I, u 11,

[Ipoekumss nuHUS TepecedeHus] Ha TOPU3OHTAIBFHOW IUIOCKOCTH TPOEKIHMHA HAXOAWTCS B 30HE
HAJIO)KCHUST WX TOPHU3OHTANBHBIX mpoekiuid |; um Il;. OkpyxHOCTHM OCHOBaHMII 000MX KOHYCOB
pacrnonararoTcs B TOPU30HTAILHOW TIOCKOCTH MPOEKIUH /1), U TIepeceKarTcsl B CAMMETPUYHBIX Toukax N
(N1, Np), KOoTOpbIE B JaHHOM CIIydae SABJISIOTCSA CAMBIMHM HIDKHMMH TOYKAMM JIMHHU TepecedeHus. OOmias
IUIOCKOCTh CHMMeTpun E mepecekaeT o0a KOHyca MO TpeyrojbHUKaMm ((PppOHTaIbHBIC OYEPKH KaXKIOTO
koHyca). [TomydeHHbIe CeUCHUSs, TIepeceKasCh ONMPEACISIIOT CAaMyI0 BEPXHIOIO TOYKY JIMHUH TepecedcHus M
(M1, M>). P mpOMEXyTOUHBIX TOUCK OMPECIIACM C MTOMOIIBIO MPOU3BOJILHO PACTIOIOKEHHBIX IO BBHICOTE B
npoMeKyTKe Mexay ToukamMud N v M TOpU3OHTAJBHBIX IUIOCKOCTEH ypoBHS A u A . Ilmockocts A
nepecekaeT o0a KOHyca IO OKPYKHOCTSIM, KOTOpbIe, B CBOIO Ouepelb, MepeceKasch, OMPEIesioT
TOPU30HTAIBHBIE TIPOCKITUH CUMMETPUYHBIX TOUCK JIMHUK riepeceucHus 1. DpoHTanbHBIC MPOSKIIMH MTaPHBIX
Touek 1 ompenensiorcs Mo JMHAY CBSA3U Ha YPOBHE (PPOHTATHEHOM MPOEKIINH TITOCKOCTH — MOCPEIHUKA As.

AHAIIOTUYHO OTPE/ICNSIOTCS CUMMETPUYHBIC TOUYKH JIMHUK TiepeceueHus 2. OpoHTaIbHbIC MPOSKINH
MApHBIX TOYEK 2 ONPEACISAIOTCS IO JIMHUM CBS3M Ha YPOBHE (POHTAILHOW MPOEKIUU TUIOCKOCTH —
nocpenHuka A 5. 3aT€eM TOUYKH COECIUHSIOTCS IUIABHOM KPMBOM JIMHHEH Ha KakIOM M3 IUIOCKOCTEH
npoekiuii. Ha ropu3oHTaIbHOM MJIOCKOCTH MPOEKIIUM BCE TOUKH JIMHUU MEPECEUCHHUS SBIAIOTCA BUIUMBIMU,
CJIEIOBATEeNIbHO, JIUHHS TIEpECeUCHUs Takke OyneT BuauMOM. [IpM MOCTpOCHWM NHHHM TIEpECCUCHUS
MOBEPXHOCTEH MOJJIekKAT 00A3aTEIPHOMY OINpPENENCHHIO TaK HA3bIBAEMBIC XApAaKmepHvle W ONOpHbule
TOYKH JIUHUH TIEPECEUCHHSI: TOYKH Ha OYEPKOBBIX 00pa3yroIINX IMMOBEPXHOCTEH; KpalHAS JeBas M KpanHssA
mpaBasl TOYKU KPHUBOM; caMas BBICOKAas W camasl HIDKHSS TOYKH KpPHBOW W T.I. PaccMoTpum mpumep, B
KOTOPOM OJIHa M3 IIEPECEKaIOMINXCA IMOBEPXHOCTEH sBIsIeTCS Npoenupymomei. TpedyeTrcs omnpenenuthb
JVHUIO TIepecedeHus] PPOHTAIBLHO TPOCIUPYIONIET0 MPSIMOT0 KPYroBOTO IIHIMHpA U IOJ0BUHBI cdepbl. Tak
Kak OJiHa M3 TOBEPXHOCTEU SIBIISAETCS MPOCHMPYIONIEH, TO Ha OAHOW W3 MPOEKIUN JIMHUS TepecedeHus
BEIPOXKJIACTCSI B JIMHUIO OCHOBAaHHS TPOCIMPYIOIICH MOBEpXHOCTU. B ngaHHOM cinydyae Ha (poHTaIBHOU
TUIOCKOCTH TIPOEKIM OKPY>KHOCTb OCHOBAHMS IMJIMHIPA COBMAAaeT ¢ (YPOHTAIBHOW MPOEKIHeH JUHUU
nepecedenns. s ompeneneHns TOPU3OHTAIBHBIX TOYEK JMHHUM IEPEecedeHHs BHIOMpaeM B KadecTBE
IJI0CKOCTEU-NTOCPETHUKOB FTOPU30HTATIBHBIC JIOCKOCTU YPOBHA. TaKue MIOCKOCTH-TIOCPEIHUKH TIEPECEKA0T
MPSIMOM KPYTOBOH IIMIIMHAP MO 00pa3yIONIMM, a TOBEPXHOCTh MOIycephl — [0 OKpyKHOCTsM. [lepecekasch
MEXIy COOOW JHHHM J3THX CEYCHHH, OIpPENessFoT TOYKH JIMHUU B3aWMHOTO TI€pECcCeueHHs 3aJaHHBIX
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noBepxHocTel. [locTpoeHHbIE TOUKU COeIUHSIEM TUTaBHOM TUHUEH. [I0CKONBKY TOUKHU MO TOPU3OHTAIBHBIM
OYEpPKOM LWIMHIAPA SBISIOTCA HEBUJIMMBIMH, TO U JIMHUA MEPECCUCHHS] HA TOPU3OHTATBHONU MPOEKIUU MO
MapHBIMU TOYKAMH 3 CTAHOBUTCS HEBUMIMOIA.

Memoo konyenmpuueckux cgep-nocpeonuxog. TIpuMeHeHHe TOBEpXHOCTH cdepbl B KadecTBe
MOCPETHUKA OCHOBAHO HA CIICAYIONIEM IMOJIOKEHUH: €CIIH IICHTP c(hephl pacroNokeH Ha OCH KaKoH-TuOo
MOBEPXHOCTH BPAIICHHUS, TO IMHUEH UX B3aUMHOTO TIepeCeUeHUs SBISIETCA OKPY>KHOCTD.

i

B 3TOM Ciiydae oHa M3 MHOTOYHCIICHHBIX OCel C(epbl COBMATAET C OChIO MOBEPXHOCTH BpAIICHUS
(Takpme TIOBEpXHOCTH HAa3bIBAIOT COOCHBIMHK). JIMHHUS MepecedeHuss (OKPYXHOCTB) pacIiolaraercss B
IUTOCKOCTH, TIEPIECHIUKYIAPHON 00mIel ocu. ITpoeKis OKPYKHOCTH BBIPOXKIAETCS B OTPE30K, KOTOPBIM
HPOXOUT Yepe3 TOUKH MEPECCUCHHUS OUEPKOB CePhI U MOBEPXHOCTH BPAICHHUS MEPIEHAUKYISPHO K OOIIEH
ocu BpanieHus. [ MpUMEHEHUsT MeTo/ia CHEPHUUECKUX TMOCPETHUKOB HEOOXOIUMO YTOOBI BBHIMOIHSIIHCH
CIIE/TyIOIIHE YCIIOBUSA: UCXOIHBIC TIOBEPXHOCTH SBIISIOTCS MOBEPXHOCTSMH BPAICHUS, OCH IMOBEPXHOCTEH
HIEPECEKAIOTCS W PACIOIOKEHBI B IUIOCKOCTH, TMapajlICIbHOM OJHOM W3 IUIOCKOCTEH mpoekiuid. IleHTp
BCIIOMOTATEIbHBIX C(ep-MOCPETHUKOB BBIOMPAETCS B TOYKE IIEPECCUCHUS OCEH IMepeceKaroNiXCs
nosepxHocTeid. [pumep 1. OnpenenuTs JHHUIO MIEPECEUCHHs MOBEPXHOCTEH MPSIMOTO KPYyroBOr0 KOHyca H
cdepbl. 3a1a4y MOKHO pemiaTth ¥ Ha OJHOM M3 IUIOCKOCTEH MPOEKIIHiA, B JTAHHOM Ciydac — (ppOHTAIbHOM.
Touka mepeceyeHWss OCH BpAICHHSA | KOHyca M OCH BpalieHus | cdepbl SBIACTCA LEHTPOM
BCIIOMOTATEbHBIX Cep-TIOCPETHIKOB.

Codepa-nocpennuk 1 mpousBobHOTO paguyca (chepbl H300pakeHbl HE TOJHOCTHIO) MEPECEKACT KOHYC
0 OKPYXXHOCTH, PAacCIOJIOKCHHONW B IUIOCKOCTH, MEPHEHAUKYISIPHOH OCH | M HCXOAHYIO cdepy Mo
OKPY)KHOCTH, PaCIIOIOKEHHOM B IUIOCKOCTH, MEPIEHANKYIAPHOM ocH j. IlepeceueHne 3THX OKPYKHOCTEH
(Ha TPOEKIMSAX — JIBYX OTPE3KOB) OMPECIseT MEPBYIO MAPHYIO TOUKY 1, MPHHAICKAIIYIO HCKOMOW JTMHUH
nepeceueHrs 3aIaHHbBIX MOBEPXHOCTEH. JIJIs OmpeaeaeHust OCTAIbHBIX TOYEK IMPOIECC MOBTOPSIOT (CTPOST
BCrioMoraTtenbHbie chepbi-nocpenauku 2, 3u T.1.). Camas Boicokast Touka M (M>) u camast HYKHsIsS Touka N
(N;) ompeneneHsl B pe3yiabTaTe MEpeceYCHUS] (PPOHTAIBHBIX OUYCPKOB KaK CEYCHHH HCXOIHBIX
MOBEPXHOCTEH, PACIONOKEHHBIX B OOMIEH IUIOCKOCTH cuMMeTpuu. Ilpumep 2. OmnpenenuTh JTHHHUIO
nepecedeHus IBYX MPAMBIX KPYTOBBIX KOHYCOB, OCH BPaIlleHHsI KOTOPBIX MEPICHAMKYIAPHBI MEXKIY COOOM.

Jliis BBIABIIEHHS caMoii riryOoKo# Touky auHUH mepecedenus (1) tpedyercs moadop BCIOMOraTeIbHOM
cepbI-ocpeTHIKa MUHUMAITEHOTO paanyca. Chephl-TocpeHIKY, HMEIONUEe MCHBIINHI, YeM y He€ paauyc,
He OyIyT UMETh OOIIMX TOYEK C OJTHOW U3 TIOBEPXHOCTEH, 8 3HAYUT U HE TIO3BOJIAT ONPECITUTh TOYKH JTMHUN
nepeceuenns. Chepa-mocpeTHUK, ONpeeNsIonias caMmyro TIyOOKYI0 TOUKY JIMHUH TIePECceUCHHUs, KacaeTcs
caMoii IIMPOKOW MOBEPXHOCTH B JaHHOM Mecte. OHa MMeeT MUHHMMAJBHBIH paguyc, KOTOPHIH paBeH IO
BEJIMYMHE TEPICHIUKYISAPY, MPOBEISHHOMY W3 TOYKM TIEPECCUYCHUS OCEH HCXOMHBIX TOBEPXHOCTEH K
OYEpKY CaMoi MIMPOKOH MOBEPXHOCTH (Ha YEPTEekKE — 3TO OTPE30K, MPOBEACHHBIN M3 TOUYKH MEPECeUCHUsI
oceil KOHYCOB K ()POHTAIBHOMY OYEpPKY BEpTHKaIbHOTO KoHyca). Cdepa-mocpeHNK MHHUMATLHOTO
paawyca JHIIb KacaeTcs TOBEPXHOCTH BEPTHUKAIBHOTO KOHyca. JIMHUS KacaHus TakkKe SBISCTCS
OKPYKHOCTBIO U JIOKHT B TUIOCKOCTH, TIEPIICHIUKYIIIPHONH K OCH BEPTHKAIHLHOTO KOHYyca (YaCTHBIN CiIydait
auHuK TiepeceucHusi). CaMyro BEPXHIOI M CaMy0 HIDKHIOI TOYKH JIMHUU MEPECEUCHHs OMpeIeisieM Kak B
TOpebIIyeM ciaydae. Ha TOpH30HTANBHYIO IUIOCKOCTH TPOCKIMA TOYKH JIUHHH TIEPECCUCHUS
MPOSIUPYIOTCS Ha TPAaeKTOPWH, IO KOTOPHIM OHH BpAaMIalOTCS BOKPYT OCH BEPTHUKAJIHHOTO KOHYycCa
(cooTBeTcTBYIOIINE OKPY:KHOCTH). Ha (pOHTaNbHON TPOSKIMU JIMHHUA TEPECEUCHHsT BBIACISIEM TOUKY,
PacIONIOKEHHYIO Ha OYEPKEe TOpU30HTAIBHOTO KoHyca — O2. O1 onpenensieTcs Mo JIMHUU MPOCSKIIMOHHON C
BSI3U. B3aumHoe nepeceyerue MHO202PAHHOU U KpUBOU nogepxrHocmeti. B pe3ynpraTe nepecedeHus rpaHHON
MOBEPXHOCTH C KPHBOH TOBEPXHOCTHIO BTOPOrO TMOpsAKAa o0pa3yercss NpPOCTPAHCTBEHHAS JIMHUS,
COCTaBJICHHAS U3 KYCKOB KPUBBIX BTOPOTO MOPSAKA. TOUKH CTHIKA 3TUX KPUBBIX JTUHHUN SBJISFOTCS TOYKAMHU
nepecedeHus péoep TPaHHON MOBEPXHOCTH C KPUBOM MOBEPXHOCTHIO. Takue 3aaun HEOOXOIUMO pemaTh ¢
MOMOIIIBIO TJIOCKOCTEH-TTOCPETHUKOB.
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PaccmoTpuM mpumep Ha ONpeAeNeHHE JIMHUKA TepecedyeHHs] TPEXTPaHHOM MupamMuabl U
TOPU3OHTATBHOTO IWIHHIApa. Kaxayio rpaHb NUpaMUIbl pacCMaTpUBAEM KaK CEKYIIYIO IIOCKOCTh. s
HaXO)KJIEHUS JIMHAW TIEPECEUCHHS, pAaCCMAaTPUBAEM IepECeUeHUe IIIIMHAPA KAXKA0H CEKYIIeH MI0CKOCTHIO
TprK sl 1l10CKHe KpUBBIE CTHIKYIOTCA APYT C APYIOM B TOYKAaxX, B KOTOPBIX pEOpa mupamuabl MPOCEeKaroT
MOBEPXHOCTH IMIHMHJPA. [[0CKOIBKY IMUIHHID SIBISIETCS NPOCHUPYIOIICH MOBEPXHOCTHIO MO OTHOIICHUIO K
(DPOHTANBHOM IJIOCKOCTH MPOEKIMH, TO Ha ATOH IUIOCKOCTH MPOEKIMHA JIMHUS IEPECEUYCHUs COBMAIacT C
MPOEKIMell OCHOBAaHMA IWIMHAPA, TO €CTh C OKPY>KHOCTHIO. B KadecTBe BCIIOMOTATEIbHBIX IIIOCKOCTEH-
MOCPETHUKOB B JAHHOM CITy4ae JYy4Ille BCETO BOCIOIb30BATHCA TOPU30HTAIBHBIMU IJIOCKOCTSIMU YPOBHSI.

Kaxgass TIIOCKOCTH-TIOCPEIHUK TIEpeceKkaeT TPEXTpaHHYK THUpaMuay 1o Qurype, mogo0HOH
OCHOBaHUIO (TPEYroJIbHHUKY), a TPSAMOH KPYroBOH IMJIMHAP — BIOJb MPSIMOJMHEHHBIX 00pa3yrOIIHX.
ITepecekasich Mexay coOO0i TPEYTONIBHUK W MPSAMOJIUHEHHBIE 00pa3yroliue, ONpe/esissioT UCKOMBIE TOYKH
nuHuH niepecedeHus. Camas BEpXHsisl TOUKA JIMHUU TiepecedeHuss — Touka M, a camast HmkHsIsE Touka — N.
ToukH, pacroyioKeHHbIE Ha OYepKe IHIMHIpa clieBa U chpaBa — aABe Touku O, ompenensroniye rpaHullbl
BUIMMOCTH JIMHUH NIEPECEUYeHNsT Ha TOPU3OHTAIBHOM MIIOCKOCTH mpoekuuid. [Ipumep. Onpenenenne TuHUN
MepeceueHrs KOHyca U NMpsAMOM TpexrpaHHoU npu3mbl. [IOBepXHOCTh NPU3MBI SBJSETCS MPOCHUPYIOLIEH MO
OTHOIIEHUIO K (DPOHTAIBLHOMN IIIIOCKOCTH MPOCKITNH, CIeI0BATEIHHO, Ha 3TON IJIOCKOCTH MPOCKITAN JTHHUS
MIEPECEUCHNsI COBIIAJAET C MPOEKIUEel OCHOBAHMS MPHU3MBI — TPEYroidbHUKOM. Cama JHHHS TepecedeHus
MIPEJICTABISICT COOOM TPU TUIOCKUX KPHBBIX JTMHHU, PACIIONOKEHHBIX B TPAHAX MPU3MBI. — B BEPTUKAILHON
TPaHM PACIONIaraeTcsi KYyCOK THUNEepOONibl; B HAKIOHHOW TpPaHU pacmojaraeTcs KyCOK JIUINICA; B
TOPU30HTAJIHLHON TPaHU paCIoiaraeTcsi KyCOK OKpPYKHOCTH. CTBHIKYIOTCS KYCKH 3THX IUIOCKHX KpPHBBIX B

TOYKaX NEepeCCUCHUSA pe6ep IMPU3MbI C TIOBECPXHOCTHIO KOHYCA.
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JlomoyTHUTENbHASL TUIOCKOCTh TO3BOJISICT OIPEACIUTh MPOMEKYTOUYHBIE TOYKH. 1 IIar — BBLACISEM
TOYKH, KOTOPBIE CIIeyeT onpeacanTb: Toukd 1. 9u 10 BepTHKaIbHOM CEeKyIlIel MIOCKoCTH; Touku 1, 2, 3, 4,
5 1 6 HaKJIOHHOH CeKyIIeH MI0CKOCTH; ToukH 6, 7, 8, M 10 ropu3oHTaNbHON CEKYIIEH IIOCKOCTH. 2 mar —
HPOBOJIUM MOCTPOCHUE HEIOCTAIOUIMX MPOCKIUI TOYEK, PacIOI0KEHHBIX HAa OYEpKaxX MpPSMOT0 KpYroBOTo
KOHyca: TOYkd 11 6 —ToukH QPOHTAIBHOrO OuepKa; TOUKH 2, 3, 71 8 —TouKkH NpOoPHUIBHOrO OUepKa. 3 mar
— OonpeeNsieM TOPU30HTAIbHBIE POSKIIMU TOYECK MPOPHIBHOTO 04Yepka (HCHONIb3ysk KOOpAUHATY Y). 4 miar —
ompezaeisieM nojoxeHue Touek 9 u 10, pactonoKeHHBIX B TOPU3OHTAIBHON CEKYIIeH IIOCKOCTH, MPOBEIS
OKPY)KHOCTh — TPACKTOPHIO HMX TEPEMEHICHUS 10 MOBEPXHOCTH MPSIMOrO KPYyroBOro KoHyca. 5 mar —
BBOJIUM IIJIOCKOCTB-ITOCPEIHUK JUISI OTIPENIEIICHHSI TPOMEKYTOUHBIX TO4YeK 4, 5 I HAKIIOHHOTO CEUCHHS U
MPOMEXYTOUYHBIX TOUYECK JUI YTOYHEHHS JIMHHUH THUIEPOOJIbI, PACIIONOKEHHOW B BEPTUKAIBHOU CEKYIIEH
IUIOCKOCTH. 6 IIar — CTpOUM OKpPYXKHOCTB, KOTOPAsi MOJIY4aeTCs IPH MEPECeYCHUN TIOCKOCTH-TIOCPEIHUKA 1
MOBEPXHOCTH MPSIMOTO KPYrOBOTO KOHYyCA. 7 IIar — OnpezielisieM Ha OCTPOCHHON OKPYKHOCTH TOYKU 4 1 5,
a TaKKe JOTMONHUTEIbHBIC TOUYKHU, IPUHAJIICKAIIHE THIIEpOOIie BEPTUKAIBHOM CEKYIIeH IIOCKOCTH. 8 mar —
10 JIMHUM TPOCKIIMOHHOM CBSI3H OMpeelisieM MPOQHIbHBIC MPOCKIUH TOYCK, IIOCTPOCHHBIC B MPEIBIAYILEM
mare. 9 mar — coelMHsIEM TUIABHOM JIMHUEH MMOJTy4YEHHBIC TIPOSKIIMU TOYCK.

Tema 1.8.B3anMHoe nepeceyeHne MHOTOrPAHHBIX MOBEPXHoOCTEl. Pa3BépTky moBepxHoCcTEH

Bzaumnoe nepeceuenue mmozocpannvix nosepxwocmeii. JIMHUS B3aMMHOTO TIEPECEUEHUS [IBYX
MHOTOTPAHHUKOB TPEJCTABIIICT COOOM 3aMKHYTYIO MPOCTPAHCTBEHHYIO JOMaHYI JUHHUIO. CTOPOHBI WK
3BEHBSI ATOW JIOMAaHOHM JIMHUHU SABISIOTCS OTPE3KaMHU MPSMBIX, 10 KOTOPHIM TEpPECEKaloTCs TpaHH 000mX
MHOTOTPAaHHUKOB, a €€ BEpIIMHAMU SBIISIOTCA TOYKH IepecedcHHus pEOEp NMEepBOTO MHOTOTPAHHHKA C
TPpaHsSIMHU BTOPOTO U p&OEep BTOPOTrO MHOTOTPaHHHUKA C TpaHsAMH mepBoro. OTCioja BHITEKAIOT JIBa CIIOCO0a
MOCTPOEHUS TMHUH B3aUMHOTO TIepecedeHus ABYX MHOTOTPaHHUKOB. [locTpoeHre BepIInH TOMaHOM JTMHUN
IepeceueHnss MHOTOTPaHHUKOB (crmmoco® pédep). IlocTpoeHHe CTOPOH JIOMAHON JHHHH II€pECEYEHUS
MHOTOTpaHHUKOB (criocob rpaneii). B mepBoM ciiydae MOCTPOCHUE CBOJUTCSA K MHOTOKPATHOMY PEIICHHIO
OCHOBHOM 3a/lauyd IO HAXOXJCHUIO TOYKU TMEPEeceueHus MpsIMOM C MIOCKOCThIO. Bo BTOpoM ciyuae
pelraeTcs 3ajava O IEPECEUCHHWH JBYX IUIOCKOCTEH (AByX TrpaHel 3aJaHHBIX MHOTOTPAHHHUKOB) C
MPUMEHEHUEM BCIIOMOTATENbHBIX MIOCKOCTEH-TIOCPETHUKOB.

CoeuHATh OTPEe3KaMU MPSMBIX MOXHO TOJBKO T€ Mapbl BEPIIUH JTOMAaHOW, KOTOPHIE JIEXKAT B OAHOU
TpaHU TIEPBOTO MHOTOTPAaHHMKA, U B TO K€ BpeMsl, JIeKaT B OAHON I'paHd BTOPOTO MHOTOTPaHHHUKA.

PaccMoTpuM HEKOTOpBIE IPUMEPHI PEIICHN 3a]jad ¢ MpUMEHEeHneM criocoba pedep.
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[Ipumep 1. IlepecekaroTcst 2 mpuU3MBL: TOPU3OHTAIBHAS TpeXrpaHHas npusMa ¢ pebpamu 4, B, C u
BepTUKaNbHAs dyeThipexrpanHas ¢ pedpamu |, II, 1ll, V. Onpenenuts nuHMIO IepecedeHus. Y TpexrpaHHOR
MIPHU3MBI B MEPECCUCHUH YUaCTBYET JIMIIL peOpo B, a y YeThIpeXIpaHHON y4acTBYIOT Bce 4 pedpa. Pebpo B
MepeceKkaeTcsi ¢ TpaHsAMH BepTUKaTbHOW Tpu3Mbl B Toukax F m D. PeOpa BepTHKambHON mTPHU3MBI
nepeceKkaloTcsl ¢ TpaHsAMH TPEXTPaHHOW ciedyrommM obOpa3oM: pebpo | mepecekaeT JeBylO TIpaHb
TpeXrpaHHOU npu3Mbl B Touke 1; pedpo |l mepecexaer rpaHb JEBYIO TPEXIPaHHON MIPU3MBI B TOUKE 2; peOpo
[l mepecekaeT rpaHb IpPaByK TPEXI'PaHHOW MPHU3MbI B Touke 3; pebpo IV mepecekaeT rpaHb IMpaByio
TpeXTpaHHOW Mpu3MbI B Touke 4. Ha (hpoHTAIEHOM TIIOCKOCTH MPOEKIMH MpoeKuu Touek 1 u 2, a Takxe 3
u 4 coBnanarot. Ha mpoduiipHOM MI0CKOCTH MPOSKITHIA COBMAAAOT MPOCKINK Touek 2 u 3, a Takke — 1u 4.
[TocnenoBarenbHo coeaunss Touku 1, 2, 3, 4F u D nony4yaeM 3aMKHYTYIO JOMaHYIO JTHHHIO IEPECCUCHUS.
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[Ipumep 2. IlepecexaroTcst 2 mpU3MBL: TOPU3OHTAIBHAS TpEXrpaHHas mpusMa ¢ pedbpamu 4, B, C u
BepTUKaNbHas yeTsipexrpanHas ¢ peopamu |, 11, Ill, IV. Onpenenuts nunuto nepeceueHus. Y TpeXrpaHHOR

MIPHU3MBI B MEPECCUCHUH YUaCTBYET JIMIIL PeOpo B, a y YeThIpeXIpaHHOU y4acTBYIOT Bce 4 pedpa. Pebpo B
nepecekaercss ¢ peOpamMu BepTHKAIbHOM mpu3Mbl B Toukax 1 u 3. PeOpa BepTHKaIbHOW IPU3MBI
MIEPECEKAIOTCS C TPaHsIMU TPEXTPAHHOU ClieAyonMM oOpazoMm: pedpo | mepecekaer pebpo B TpexrpaHHON
npu3Mbl B Touke 1; pebOpo |l mepecexaer JeByl0 IpaHb TpeXrpaHHOW Mpu3Mbl B Touke 2; pedpo Il
nepecekaeT pedpo TpexrpaHHOH Mpu3Mbl B Touke 3; pedpo IV mepecekaeT mpaByro TpaHb TPEXIPaHHOM
npu3Mbl B Touke 4. Ha (poHTanpHON TUIOCKOCTHM TpOeKIWi coBmamaroT mpoeknuu touek 1 m 3. Ha
pOo(UIBHOHN IIOCKOCTH MPOEKINH COBMAAAI0T TpoeKIuu Touek 2 u 4. [locienoBaTenbHO COSAUHSS TOYKU
1, 2, 3u 4 nmoiiydyaeM 3aMKHYTYIO JOMaHyoo JuHHI0 nepecedenus. [Ipumep 3. IlepecexaroTcs 2 HpU3MBIL:
TOPU30HTATbHAS TPEXTPaHHAs IIPU3Ma M BePTHKAIbHAS IIecTUrpanHas. OnpenenuTh THHUIO TTepecedcHus. Y
TPEXTPaHHOU MPHU3MBI B IIEPECCUCHUN YUACTBYET JIMIIL BEPXHEE peOpo, a y MECTUTPAHHON Yy4acTBYIOT Bce 6
pebep. Toukum mepecedeHHs BEPTUKAJIbHBIX pedep C TPaHSIMH TOPHU3OHTAIBHON TPU3MBI OINpENeIsieM
aHAJIOTHYHO PAacCMOTPEHHBIM ciTydasM B mpumepax 1 u 2. [TocnenoBarenbHO COeMUHSISI IOTYICHHBIE TOYKH
MEPEeCCUYCHNUS, TIOTyYaeM 3aMKHYTYIO JJOMaHYIO JTUHHIO IEPECCUCHUS.

[pumep 4. TlepecekaroTcss 2 TPH3MBI: TOPU3OHTANBHAS TpEXrpaHHas TpU3Ma W BepTUKaIbHAs
nrecturpanHas. OnpenesuTh JUHUIO TIepecedeHus. Y TPEeXTPaHHOW NPU3MBI B TIEPECEUCHUH YUACTBYET JIHIIIb
BepxHee pebpo. Y IIecTUrpaHHON MPU3MBI YYACTBYIOT B mepeceueHUr Bce 6 pedep. Touku mepecedeHus
BEPTHKAIGHBIX pedep C TpaHSAMH TOPU3OHTAIHHOW MPU3MBI OMpEACIsIeM aHAJIOTHYHO PACCMOTPEHHBIM
ciydasm B npuMepax 1 m 2. [TocnenoBaTelbHO COCTUHSS TOJNyYCHHBIE TOYKH IMEPECEUYCHUs, TMOIydaeM
3aMKHYTYIO JIOMaHyI0 JIMHUIO mepecedeHus. llpumep 5. Omnpenenuts JTUHUIO B3aUMHOTO TEPECEUYCHUS
MIPU3MBI OOIIETO MOJIOKEHUS ¢ TUPAMUIION OOIIETO MOJIOKEHUS.

B cmyuae mepecedeHus moBEepXHOCTEH
MIEPECEUCHUS CTPOST, TAK)KE UCIOJB3Ysl METOoJT pedep miu MeTo ] rpaneii. Ho B aToM ciydae pebpa u rpaHu
MHOTOTPAaHHUKOB SIBJISIFOTCS| TEOMETPUICCKAMH DJIEMEHTAaMH OOIIETO MOJIOKEHHS. Y THPaMUIbl Y9aCTBYIOT
B mepeceucHnu 2 pebpa: pedpo AS u pedpo CS a y npusmbl ydacTByeT B mepecedeHuu pedpo D. Jlns
oTpeIeNICHNs] TOYKHU TiepecedeHus pedpa npu3Mbl D ¢ rpaHsIMu mupaMUIbl perraeTcs 3a1ava o NepeceYeHun
OPSMO# IMHUK U TUIOCKOCTH (OCHOBHASI MO3UIIMOHHAS 3a/1a4a HauepTaTeIbHON reOMETPUH, pelraeMas B TpH
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stana). Pebpo mpusmbl D mepecekaer mupamuay B Toukax 3 U 4. J[7s1 ompeaesicHus TOUEK MepeceueHuUst
pebep mupamuasl ASu CS ¢ rpaHsMU MPU3MBI TAKXKE PelIaeTcs 3a7ada O MEePECeUSHUH NPSIMON JIMHUU U
IOCKOCTH (Tpm dTama). Pebpo mmpamuzsl A4S mepecekaer npusmy B Toukax 1 u 2. Pe6po mmpamumsr CS
nepecekaer npu3Mmy B Toukax 5 um 6. [lociemoBaTenbHO COCTUHSS TIONYYEHHBIC TOYKH IIepECEUCHUS,
MOJIy4aeM 3aMKHYTYIO JIOMaHYIO JTMHHUIO IEPECCUCHUS.

Pazeépmru nosepxnocmeii. Pazeépmia — 3T0 pe3yIbTaT COBMEIICHHS TTIOBEPXHOCTH T€OMETPHUIECKOTO
Tela C TIUIOCKOCTBIO 0€3 pa3phlBOB M CKIANOK. MeEXIy IIOBEPXHOCTHIO TEla M €ro pa3BEPTKOU
YCTaHABIIUBACTCS B3aMMHO-O/THO3HAYHOE COOTBETCTBHUE, B KOTOPOM: COXpaHSICTCS MapauIeIbHOCTh MPSIMBIX
JIUHWHA; COXPAHSIFOTCS YTIIbl MEXKIy MMEPECEKAOIIMMUCS JIMHUSMU, COXPAHSIIOTCS JUTUHBI JIMHUN U TUIOMIAIH
OTCEKOB MOBEpXHOCTEW. He Bce mOBEpXHOCTH MOXHO COBMECTHUTH C IIOCKOCTHIO, T.€. HE BCE MOBEPXHOCTH
SIBJIAIOTCS  pa3BEPTHIBACMBIMU. Pa3BEPTHIBACMBIMU  SBJISFOTCSI TPaHHBIC IMOBEPXHOCTH, a U3 KPHUBBIX
MOBEPXHOCTEH pa3BEPTHIBAEMBIMHU SIBJISIOTCS LIWJIMHIPUYECKHUE, KOHUUYECKUE U TOPCOBbIC MOBEPXHOCTH. JlJst
MIPOYHX KPUBBIX MTOBEPXHOCTEH CTPOSATCS MPUOTUUTENHHBIE Pa3BEPTKH.

Pazeépmru  epannvix nosepxmocmeti. Pazeepmrxa npuzmsi. Pa3BepTka OOKOBOH ITOBEPXHOCTH
MPABIJILHOW MTPU3MBI TIPEJICTABIISIET COSAMHEHHBIC MEX Ty CO00# N MPSIMOYTOIBHHUKOB, T1I¢ N — YUCIIO TPaHeH
npu3Mbl.  Pa3mepbl MpSIMOYroNbHUKOB Yy TPABWIBHONH TNPU3MBI  OJWHAKOBBIE! BBICOTA KaXIOTO
MPSAMOYTOJIbHUKA PABHA BBICOTE MPH3MBI.

3 3
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PaccmoTpuM mpuMep TOCTPOCHHSI OOKOBOW TIOBEPXHOCTH YCEUCHHOW TIPABWIILHON IICCTUTPAHHOM
npu3Mbl.  Tak Kak Kaxaoe peOpo SBISICTCS TOPU3OHTAIHLHO MPOCHUPYIONMIEH MPsIMON M TPOCIUPYETCS Ha
(bpOHTANBHYIO TUIOCKOCTh MPOCKIMK 0€3 HCKaXCHHs, TO pa3Mep BBICOTHI MPHU3MbI MOXKHO B3ATh Ha
(bpoHTanbHOW MIOCKOCTH Tpoeknuu. [llupuHa Kaxaoro NpsSMOYrONBHUKA paBHA pa3MeEpy CTOPOHEI
OCHOBaHHMs (B HAlIeM cjydae — pa3Mep CTOPOHBI MIECTHYTOJbHHKA, JIEKANIETO0 B OCHOBAHUH TPH3MBI).
Bricota kaxkmoro yceu€HHOro pebpa Takke NpOCHHUPYETCs Ha (POHTAIBHYIO IUIOCKOCTh MPOEKIuid 0e3
nckaxeHns. Ha pa3BepTke nuHNM Oyaymux pedbep MPOBOAUM TOHKOU MITPUXITYHKTUPHON JIMHUEH C ABYMS
tToukaMu (muHUM cruba). [TocTpoeHrne pa3BEPTKH MPHU3MBI MPEAIOiIaraeT, 4ro pédpa MPU3MBI SIBISIOTCS
00 TMPOCHUPYIONIMMH TPSIMBIMH, JIUOO JIMHUAMH YpOBHSA. BO BCeX OCTaNBHBIX Ciydasx TpeOyroTcs
JIOTIOJTHUTENBHBIC TIOCTPOSHUS 110 ONPEACICHUIO HATYPAIbHBIX BEIUYMH pedep MNPU3MBI U CTOPOH
OCHOBaHMI.

Pazeépmra nupamuovl. B obmeM cirydae pa3BepTka OOKOBOM MOBEPXHOCTH MPAaBUIBHON MHUPaMHIIBI
MPEJICTABISICT COCJAMHEHHBIC N TPEYrOJHbHUKOB C OOINEH BEpIIMHON S Thoe N - KOJWYECTBO TpaHel
nupamuasl. Ecnn mupamuna mpaBmibHas, TO Bce OOKOBBIE TPaHM paBHBI MeXAy coboil. Paccmorpum
MMOCTPOEHUE Pa3BEPTKH MPABUIHLHON yCEUEHHON YETHIPEXTPaHHOW MUpaMuibl. Tak Kak BEIHYUHEI pedep

PaBHBI MEXy OO0 U paBHBI BeMYUHE A»S), TO B POM3BOJIBLHO BHIOPAHHOM MECTE JUIS TOYKH S CTPOMM
IyTy paguycoM I = A,S,, Ha KOTOPOW TakXe B NMPOM3BOJIBLHO BBHIOPAHHON TOYKE A OTKJIAABIBAEM YETHIpPE
pasa BeNMYHMHY, PaBHYIO CTOPOHE 4YeThIpeXyrojibHHKa ocHoBauus. I[lomywaem toukuB,C, D u A4,

KOTOpBIE COEAMHSAEM C BepiumuHOM S. TakuM 00pa3oM, CTPOHMTCS pa3BepTKa OOKOBOW MOBEPXHOCTH
npaBuiIbHOW mnupamunbl. Ecmu TpeOyeTcs MOCTPOMTH pPa3BEpTKy OOKOBOW IMOBEPXHOCTH YCEUEHHOM
HNUPaMHUJIBI, TO HEOOXOANMO 3HATh HATypaJIbHbIEC BEIMIMHBI JUIMH KaXJIOTO U3 yCeUeHHBIX pedep. Pedpa S4 u
SC npoeuupytoTcs 0e3 UCKaXeHUs! Ha (POHTANBHYIO IUIOCKOCTh MPOEKIHiA, a pedpa SDu SBupoeuunpyrores
0e3 “CKkakeHUs! Ha MPOQUIBHYIO TUIOCKOCTH MPOEKIIHH.

Paszeépmru  kpusbix nosepxmocmeii. Pasgepmka noeepxHocmu npaMoO20 Kpy208020 YUIUHOPA.
Pa3BepTKy mpsMOro KpyroBoro LMJIMHIpPA MOXKHO IIOCTPOHTH, BIHCaB B HEr0 HPaBHIBHYIO N-TPAaHHYIO
npusMy. B nmanHoM ciywae 8-rpanHylo mnpusmy. IlociemoBarenbHOCTH TpadUUECKHX MOCTPOCHUM
IPON3BOJMM I10 AHAJIOTHU C MOCTPOCHUEM Pa3BEPTKU OOKOBOW MOBEPXHOCTH MPABUIBHON IIECTUTPAHHOM
HPU3MBI, HO TTOJy4E€HHbIE TOUKU Ha Pa3BepPTKE COCIMHACM IUIaBHOW JIMHUCH.
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Paszsepmia nosepxrnocmu npsamozo kpyeogozo xonyca Pa3zBepTKy MpsSMOro KpyroBoro KOHyca MOKHO
MOCTPOUTH, BITUCAB B HETO MPAaBWILHYIO N-TpaHHYIO0 mupamuay. B naHHOM ciydae 8-TpaHHYH mupaMuiy.
[MocnemoBarebHOCTh TPaQUUECKUX TMOCTPOCHUN TPOM3BOAMM MO AHAJIOTHH C TOCTPOCHUEM pa3BEPTKH
OOKOBOW IMOBEPXHOCTH TPABWILHOW YETHIPEXIPAaHHON MHpaMHIBI, HO TONYYCHHBIE TOYKH Ha Pa3BEpPTKE
COCIIMHSEM IUIaBHOW JuHUEH. [[1s onpeneneHuss HaTypaibHBIX BEJIMYNH YCEYCHHBIX CEKYIICH IMIIOCKOCTHIO
00pa3yIomnX MOBEPXHOCTH KOHYca TMOBOpPAYMBAEM HX JIO COBMEIICHUS ¢ (POHTAIBHBIM OdepkoM. Torma
JUTMHa, HampuMmep, oOpaszyromed |l ompemenuTcss Kak OTpe30K, IMHA KOTOPOTO H3MEpseTCsl Ha
(bpOHTANBHOM TUIOCKOCTH TPOEKIM OT OCHOBAaHHS KOHYyCa BJIOJbL 00pa3yroled 10 yYpOBHS TPaeKTOPUHU
TOYKH 2.

Tema 1.9. AxcoHomerpuyeckme mnpoeknuu. CranmpaptHbie npoekuud. Kodddumuenr
HCKAKEeHHSs.

AKcoHOMETpHUYECKHE H300paKeHHsI LIMPOKO MNPUMEHSIOTCS Onarojgaps XOpoIlled HariIsigHOCTH U
npoctote noctpoeHnid. CIIOBO «aKCOHOMETPUS» B MEPEBOJIC ¢ IPEYECKOTO O3HAYAET U3MEpPEHHE IO OCSM.
AKCOHOMETPHUYECKHI METOJ] MOXKET COYETaThCs W C MapajuiebHbIM, U C IIEHTPAIBHBIM MPOCIIUPOBAHHEM
Opyd YCIOBHH, YTO NpPEAMET MPOCHHPYETCs BMECTE C KOOpAWHATHOW cucTeMoil. CyHmIHOCTH MeTona
napajiebHOr0 aKCOHOMETPHUUYECKOrO IMPOCHHUPOBAHMS 3aKJII0YaeTcsl B TOM, 4YTO MPEIMET OTHOCIT K
HEKOTOpPOW CHCTEME KOOpIWHAT W 3aTeM MPOCHUPYIOT MapauieIbHBIMU JIydaMH Ha IIOCKOCTh BMECTE C
KOOPIMHATHON CHCTEMOH. AKCOHOMETPHUYECKYIO TPOCKITHIO Ar TOPU30HTAJIbHOW TPOEKLIMH TOYKUA A
NPUHATO HA3bIBaTh BTOPUYHOHN MpoeKiuen. VickaxkeHre OTpe3KOB oceil KOOpAMHAT IpH WX NPOCLUPOBAHUU
Ha [T XapaKTepH3yeTcs TAK HA3BIBAEMBIM KOI(D(QHIMEHTOM HCKaKEHFIS.

Koaddummenrom nckaxkeHust Ha3bIBa€TCS OTHOIICHUE JUIMHHBI TIPOSKIIMU OTPe3Ka OCH Ha KapTHHE K €ro
vcTuHHOM amuHe. Tak 1mo ocu X Ko3(h(GHUIHEHT HCKaxeHHs cocTapuseT U=0*X*/0X, a mo ocu y* um z*
coorBerctBeHHO V=0*Y*/0y u ©=0*z*/0z. B 3aBUCHMOCTH OT OTHOIICHHs KOI(P(UIMEHTOB MCKAKCHUS
AKCOHOMETPUIECKHE TIPOCKIIUU MOTYT OBITh: M30Mempuyeckumu, eciv KO3PPUINEHTH HCKaKESHHUS TI0 BCEM
TpeM OCsIM paBHBI MEXIly COOOH; B 3TOM cliydae U=v=w

Jlumempuueckumu, ecnu K03()QUINEHTH HCKaXSHUS 110 JBYM JIIOOBIM OCSM paBHBI MEXIy CO0OH, a 1o
TpeThell — OTIIMYAeTCsl OT MEPBBIX JBYX. Tpumempuyeckumu, €ClId Bce TPU KOID(PUIMEHTA UCKAKEHUS TI0
0CSM pasivyHbl. AKCOHOMETPUYECKHE TNPOCKIUH Pa3IMYaloTCsl Takke W M0 TOMY YTy @, KOTOPBIH
00pasyeTcsi MPOEUUPYIOLIMM JIy4OM C IUIOCKOCTBIO Tpoekimit. Eciu ¢o# 90°, To akcoHoMeTpuuecKas
IPOEKIHUS HA3bIBAETCS KOCOY20bHOM, @ el ¢= 90 — mpAMOYTOIBHOIA.

OcuoBHass Teopema Axconomerpuu (Teopema Ilomeke). PaccmorpeB o0mmme cBemeHUS 00
AKCOHOMETPUYECKUX MPOEKLHUSIX, MOKHO CHENaTh CIEAYIOIINE BBIBOABL. - AKCOHOMEMpUYecKue 4epmedncu
00pamuMbvl, AKCOHOMEMPUHECKAs U SMOPUYHASL NPOEKYUU MOUKYU GNOIHE ONpeoelsiiom eé NonodiceHue 8
npocmpancmee. AKXCOHOMETPUYECKUE MPOCKIIMH 00paTUMBI, €CIIM U3BECTHA aKCOHOMETPHS TPEX TIIaBHBIX
HAMpaBlICHUH W3MepeHUH (Gurypsl ©u  KOI(PPUIMEHTBI HCKAKEHUS 1O OTHM  HAMPABJICHHUSIM.
AKCOHOMETPHYECKHE TPOCKIMH (QUTYpHl SBIAIOTCS €€ NPOCKIMAMH Ha IUIOCKOCTH TPOW3BOJIBEHOTO
TIOJIOXKCHUS TIPH MTPOU3BOJIHHO BEIOPAHHOM HAIPABIICHUH POCIIUPOBAHUS.

Od4eBuIHO BO3MOXKHO M 00OpaTtHOEe. Ha TUIOCKOCTH MOXKHO BBIOpATh MPOM3BOJIBLHOE IOJIOKEHUE OCEH ¢
MPOHU3BOJIBHBIMUA aKCOHOMETPHUECKUMH MacIITa0aMu.

B npocmpancmee 6cezoa 603M0CHO maKoe HOLONCEHUE HAMYPATLHOU CUCHEMbL NPIMOY2OTbHBIX
KOOPOUHAM U MAKoU pazmep HAMYPAIbHOO MAcumada no 0cim, NAPALIENbHOU NpoeKyuel KOmopvix
saensemcs  OanHas —axcomomempuyeckas cucmema. Hemeuxuit yduensrii Kapn Ilompke (1810-1876)
cOpMyNIUpOBAI OCHOBHYIO TEOPEMY AaKCOHOMETPHH. MpU OmMpe3Ka NPSIMbIX HPOU3BOJILHOU OAUHbL,
AeACAWUX 8 OOHOU NIOCKOCMU U BLIXOOAWUX U3 OOHOU MOUKU NOO NPOUZBOTbHLIMU Veramu opye K opyey,
NPeOCmasisiiom HApaIIeibHyi0 RPOEKYUI0 MpPex PAGHbIX OMPe3K08, OMIAONCEHHbIX HA KOOPOUHAMHBIX OCSIX
om Hayaia. COTIaCHO STOM Teopeme, JII0ObIe TPU MPSIMbIE B IIOCKOCTH, UCXOISIINE U3 OJHON TOYKU U HE
COBIAJAIONTNE MEXIY COO0O0M, MOXKHO TIPHHATH 32 aKCOHOMETpUYIECKHEe OCH. JIT0ObIe OTpEe3KH MPOU3BOIBHOM
JUIMHHBI Ha 3THX MPSMBIX, OTIIOKECHHBIC OT TOYKHU MX TIEPECCUCHHUS, MOXKHO TIPHHSATH 32 aKCOHOMETPUIECKHE
MacimTadbl. JTa CHCTEMa aKCOHOMETPHUYECKHX Oceil M MacmTaboB SBISETCS MapajUIeIbHOM MpOEKIHen
HEKOTOPOW TPSMOYTOJIBHOM CHUCTEMBI KOOPAMHATHBIX OCEH M HATypalbHBIX MaciuTaboB. B mpakTtuke
MOCTPOCHUSI aKCOHOMETPUYECKUX H300paKEHUH OOBIYHO TNMPUMEHSIOT JIMIIb HEKOTOpPhIC ONpe/IeiIeHHbIE
KOMOMHALIMK HAIIPaBJICHUN aKCOHOMETPHUYECKHX OCEH M aKCOHOMETPUYECKUX MacIuTaOOB: MPSIMOYTOJIbHAs
M30METpUS U JUMETPUSl, KOCOYToJibHasl (GpOHTANbHAS JUMETpPHUs, KaOMHETHAas! TPOCSKIHA U JIp.

Cornacio I'OCT 2.317-2008,u3 mnpsMOYrojibHBIX aKCOHOMETPUYECKHX IMPOEKINNA PEKOMEHIYETCs
NPUMEHSTh TPSAMOYTOIBHBIE UzoMempuio U oumempuio. Mexny kKodppuimeHTaMu UCKaXKEHHUSI U YTIIOM @,
00pa30BaHHBIM HaNpaBICHHEM MPOCUUPOBAHMUS W KApTHHHOW IUIOCKOCTBIO, CYLIECTBYET CIIEAYIOIIAs
3aBHCHUMOCTB: WP+v*+m’=2+ctdfe, ecmn 9=90°, To P+v*+»°=2, B m3oMeTpin U=v=0 H, CIIIOBATEIBHO,
3u1P=2, otkyma U=v2/3=0,82.
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Takum o0Opa3oM, B MPSIMOYTOJBHOW H30METPUM pa3Mepbl NpeAMeTa IO BCEM TPEM H3MEPECHUSIM
cokpamatorcs Ha 18 %.TOCT pekomMeHOyeT M30METPUYECKYIO NPOEKLHUIO CTPOUTH 0e3 COKpaIleHHUs IO
0CSIM KOOpJHMHAT, YTO COOTBETCTBYET YBEIHUCHHIO H300pakKeHUs MpOTHB opuruHana B 1,22 pasza. [lpu
MOCTPOCHUU TPSAMOYTOJIBHON TUMETPHUCCKOM MPOEKIMH COKpAIIeHUE JUIMH 110 OCH Y' TIPUHHMAIOT BJIBOC
OombIie, YeM MO JBYM JPYTHM, T.€. Iojarawt, 4to U=®, a v=0,5u. Torga 2L12+(0,5u)2=2, OTKyJia u’=8/9 u
u=0,94, a v=0,47. B mnpakTHYECKUX IMOCTPOCHHUIX OT TAaKUX JPOOHBIX KOIH(DHUIHUCHTOB OOBIYHO
OTKAa3BIBAIOTCSA, BBOMSA MacITabd yBeNIWYeHHUs, ompernenseMblii coorHomenwem 1/0,94=1,06,u Torma
K03 PuLIMeHTHl UCKaKeHHs TO ocsiM X' W Z' paBHBI enuHHLE, a 1O ocd Y' BaBoe Mmenbuie v=0,5. 13
KOCOYTOJIbHBIX akcoHoMmeTpuueckux npoekumii 'OCToMm mpegycMoTpeHO mpuMeHeHue (POHTaIbHON U
TOPM30HTAIBHON W30METpUM M (POHTAJIBHOM auMeTpun (IOCHEOHIO eIé Ha3bIBalOT KaOHMHETHOMI
HPOCKIUCH).

OxpyxHOCTh B akcoHOMeTpuu. [lpu mapannensHOM NPOCHUPOBAHMU OKPYKHOCTH Ha KaKyl-HUOYIb
IJIOCKOCTH /1% ToiTydaeM ee u300pakeHne B 00IeM CITydae B BHJIE DJUIATICA.
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Kak Obl HM OblTa pacmoiioXeHa IUIOCKOCTh OKPYXKHOCTH, CHadaja Ielliecoo0pa3HO MOCTPOHTH
napauteiaorpamm A*B*C*D* — mapamnensHyro npoekiuio kBaapata ABCD, omrcaHHOro OKOJIO JaHHOH
OKPY>KHOCTH, @ 3aT€M C TIOMOIIbIO BOCBMHU TOYEK U BOCBMH KacaTeJbHbIX BIHCATh B HETO DIUIHIIC.

Touku 1, 3, 5 u 7 — cepeauHbl CTOpOH mNapamwienorpamma. Touku 2, 4, 6 u 8 pacrnonoxeHsl Ha
JMArOHAJISAX TaK, YTO KaX/as U3 HUX JICIUT MOy UaroHalb B COOTHOIICHUH 3:7.

JleWicTBUTENBHO, HAa OCHOBAaHHM CBOWCTB MapauIeIbHOTO MPOCIHUPOBAHHS MOXHO 3aIKcaTh, YTO
A2/10=A*2*[2*O*, Ho A1/10=(r\N2-r)/r=3/7.

W3 BocbMU KacaTEeNbHBIX K SJUIUIICY MEPBBIE YETHIPE —3TO CTOPOHBI MapajuiesiorpaMma, a ocTallbHbIe 1,
14, ts U tg— psAMBIE, TTapajuieNibHbIE €70 AUaroHanaM. Tak KkacaTenbHas tz* K DJUIMIICY MTapaJuIeiIbHA JUAr OHAIA
C*D*, OObsCHSETCS ATO TEM, YTO tz* u C*D* aBnstoTCs MPOSKIUAMH JABYX HapajliebHbIX MpsMbIX T, 1 CD.
I'paduueckue mocTpoeHus!, MPEeaIECTBYIOMINE BHIYEPUUBAHMIO CAMOT0 3JUTUIICA, LIEIeco00pa3Ho BHIIOIHATh
B CIENyIOWEH TMOCIenoBaTeIbHOCTU: [lOCTPOMTh aKCOHOMETPHUECKYIO MPOEKLUWIO KBagpaTa -
napauteigorpamm  A*B*C*D* u nposectu guaroHanmn A*C* u B*D*; Otmeruth cepeauHbl CTOPOH
napaieiorpamma — toukm 1*, 3*, 5% m 7* ; Ha otpeske 3*B*, xak Ha THIOTEHY3€, MOCTPOUTH
OpsSMOYTOJIBHBINA  paBHOOeApeHHbI TpeyronbHUK 3*KB*; U3 toukm 3* pammycom 3*K onwmcatsb
MOJIYOKPYKHOCTh, KOTOpas nepeceueT A*B* B Toukax L u M; atu Touku fnenar otpe3ok 3*A* u paBHbBIH eMy
otpe3ok 3*B* B orHomieHun 3:7; Yepes Touku L 1 M npoBecTH mpsIMbIe Hapajie/ibHbie OOKOBBIM CTOPOHAM
napajiefnorpaMma, U OTMETUTh Touku 2%, 4* 6* m 8* pacmonoxxeHHble Ha auaroHansax; llocTpouTsb
KacaTeJbHbIC K DJUIHIICY B HaWIEHHBIX TOUKaX. KacaTenbHbIX 1, 1 {s mapammensasl BD, a kacarensHbIX {4 1 g
napaensHpl AC. [TonyduB BoceMb TOUYEK U CTONBKO K€ KacaTeNIbHBIX, MOXKHO C JIOCTATOYHOH TOYHOCTHIO
BBIYEPTHUTDH AJUIHIC. ECIM M30METPUUYECKYI0 MPOEKIHIO BBHIMONHAIOT 0€3 UCKaKeHHA Mo ocaM X, Y, Z TO
Oonpmias ock smuncos 1,2, 3paBHa 1,22,a manas ock -0.71nuamerpa okpykHOCTH. Ecim u3oMeTpruieckyro
MPOCKIIMIO BBITIONHSAIOT C UCKAXKEHUEM IO OCsAM X, Y, Z To OoJyiblias och och 3ummicoB 1, 2, 3 paBHa
IUaMeTpy OKpykHocTH, a Manas - 0.58 nmamerpa oxpyxkHocTH. Ecnu nummerpudeckylo NpOEKLHUIO
BEITIOHSFOT 0€3 HMCKaKEHUS M0 OCAM X W Z To Ooibimas ock 3mmrcoB 1, 2, 3pasna 1,06 nuamerpa
OKPY)XKHOCTH, a Majas ochb sumunca 1 - 0.95,smmuncoB 2 u 3 - 0.35 aumamerpa okpykHoctd. Eciu
JUMETPUIECCKYIO TPOCKIIMIO BBITIONHSIOT ¢ UCKKEHUS TI0 OCSIM X M Z, TO OoJjbmas ock dmuncos 1, 2, 3
paBHa AUaMETPy OKPY>KHOCTH, a Majias och suunca 1 - 0.9,smmuncoB 2 u 3 - 0,33auaMeTpa OKpy>KHOCTH.
1-smmnc (Gombrast ock pacmonoxkera mox yrinom 90° k ocu y); 2-9mmnc (GoIbIIas 0Ch PACIIOIOKEHA MO
yraom 90 k ocu 2); 3ommmc (6ompmas ock pacmonoxera mox yriom 90° k ocu X). Crammapr TOCT
2.317—2008 AxcoHOMETpUYECKHE MPOCKIMN» PpErJaMEHTHPYET NpaBWiIa BBIMOJHEHHS CTaHIAPTHBIX
AKCOHOMETPUYECKUX NPOEKUWH, TMpHMEHSeMble B YEpTEKax BCEX OTpaciieil MpPOMBIIUIEHHOCTH |
CTPOUTENLCTBA. [IpSAMOYTONBHBIE TPOCKIMH - U30METPUIECKast POCKIIUS; TUMETPHICCKAsT IPOCKIIHS

Z

X y
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Hzomempuueckas npoexyus. KoapduuenT uckaxxeHus mo ocsm X, Y, zpasen 0.82. M3omerpuueckyio
NPOCKIMIO ISl YIPOILICHUS, KaK MPAaBHJIO, BBINOJHSAIOT 0€3 MCKaXECHUS MO OCsAM X, Y, Z T.e. NPUHSIB
K03 GHUINEHT HCKakeHNsT paBHBIM 1.OKpYKHOCTH, JISKAIUe B IUIOCKOCTAX, MapaUIeIbHBIX IIOCKOCTSIM
MPOEKINI, MPOCHUPYIOTCS Ha aKCOHOMETPUYECKYH0 IUJIOCKOCTh MpOEKIMd B  aumnckl. Ecioun
AKCOHOMETPUYECKYIO MPOEKIUIO BBITIONHAIOT 0€3 CKaXKEHHS M0 OCSIM X, Y, Z To 0ojbIIast och iumncoB 1,2,
3 paBHa 1,22,a majas ock - 0.71quamerpa OKpyKHOCTH. ECiiv akCOHOMETPHYECKYIO MPOSKIIMIO BBHITIOIHSIOT
C UCKaXCHUEM TI0 OCsIM X, Y, Z To OomnbmIas och »umuncos 1, 2, 3paBHa AuamMeTpy OKPY>KHOCTH, a Majas -
0.58 nuametpa okpyxHOCTH. OKPY)KHOCTh B H30METpUH. 1-9mumurc (Gobinas 0Ch pacroiiokeHa MO YIIIoM
90° x ocu Y); 2-mmmnc (Gonsimas ock pacronoxena mox yrmom 90 k ocu z); 3ammunc (Gomburas ock
pacronoxera oy yriaom 90 k ocu X).

Jumempuueckas npoexyusi. Koaddunpent uckakenus mo ocu Y pased 0.47,a o ocsam X u 2 - 0.94,

JIMMETpUYECKYI0 MPOCKLHUI0, KaK MpaBWIIOo, 0€3 HMCKaXEHHS MO OCsAM X M Z M ¢ Kod((UIHMEeHTOM
uckaxenust 0.5 mo ocu y. OKpyKHOCTH, JIeKaIIUe B TUIOCKOCTSX, MapauICIbHBIX TUIOCKOCTSIM TPOCSKIIHH,
NPOCIIUPYIOTCS HA aKCOHOMETPHUYECKYIO THIOCKOCTh TIPOSKIIUH B AJIIUIICHL. ECiIu TUMETPUYECKYIO MTPOEKITHIO
BBITIOJIHSIOT 0€3 MCKaKEHHUS IO OCSIM X M Z TO OoJjbinas ock sumrcoB 1, 2, 3pasna 1,06 nuamerpa
OKpY>KHOCTH, a Manas ock smmnca 1 - 0.95 smmuncos 2 u 3 - 0.35 gmamerpa okpyxkHocTH. Ecnmm
JUMETPUIECKYIO TIPOCKIIMIO BBITIONHSIOT ¢ UCKKEHUS TI0 OCSIM X M Z, TO OoJjbmas ock mwmncos 1, 2, 3
paBHa TUaAMETPy OKPYKHOCTH, a Maiiast och aniurnca 1 - 0.9 3mmmrncor 2 u 3 - 0,33nuamerpa OKpy»KHOCTH.
OkpyXHOCTh B auMeTpun l-mmnc (Gompmas och pacmonoxena mox yrmom 90° x ocu Y); 2-5mmmmc
(6ombmas ock pacnonoxena nox yriaom 90 k ocu z); 3smmnc (Gonsinas ock pacronoxena nox yriaom 90
K OCH X).

2 N

Kocoyronpabie  mpoekiu:  (pOHTATbHAS M30METpUYECKasl  MPOCKIHUS;  TOPH30HTAIbHAS
U30METpHUYECKasl TPOCKIHS; (PPOHTAIbHAS IUMETPHIECKAs MPOCKIUS. PPOHMAIbHAS U30MEeMPUUECKast
npoexyus. JlomyckaeTcst MpUMEHSITh (POHTATBHBIC H30METPHUUECKUE MPOCKIIMK C YIIIOM HakIoHa ocu y 30u
60°. OpOoHTATLHYI0 H30METPUYECCKYIO TMPOCKIIUIO BBIMOJHIIOT 0O€3 HCKaXECHHS MO OocsIM X, y, Z.
OKpY»KHOCTH, JISXKAIHE B IUIOCKOCTSX, MAPAUICIbHBIX (PPOHTATBHON TUIOCKOCTH MPOCKIINH, TPOCIUPYIOTCS
HAa aKCOHOMETPHUYECKYIO MIOCKOCTh B OKPYKHOCTH, & OKPYKHOCTH, JISKAIIHE B TNTOCKOCTSX, MAPAJUICITBHBIX
TOPHU30HTATBHOMN U POGUIBHON MITOCKOCTSIM MPOESKIHH, — B JJIIUICHL. BOJbINas OCh 3JUTHIICOB 2 U 3 paBHA
1,3, a mamas och 0,54 auamerpa OKpyXHOCTH. M300parkeHHE OKPYKHOCTH Ha (POHTAIBHOM
M30METPUYECKOI IPOEKIMH, 1-0KpYKHOCTB, 2-aiutuic (6ombias ock pacrosnoxkena mox yriaoM 2230 k ocu

X); 3ammrc (6omsimas ock pacnonoxkena mox yrmom 22°30 k ocu z).
J

Topuszonmanvuas — usomempuyeckas — npoekyus.  JIOIyCKaeTcss INPUMEHSATh  TOPU3OHTAIbHBIC
M30METPUYECKUE MPOCKIUK C YIJIOM HakioHa ocd ¥y 45 u 60°, coxpanss yron mexay ocsmMu x U y 90°.
I'opu30HTANBHYI0 H30METPUIECKYIO MPOEKINIO BHIOIHAIOT 0€3 MCKaXKEHHS 10 0CsAM X, Y B Z. OKpY>KHOCTH,
JeXalyue B IUIOCKOCTSX, IMApaUIeNbHBIX TOPH30HTAIBHON IUIOCKOCTH MPOEKLUH, NPOSHUpYyIOTCS Ha
AKCOHOMETPUYECKYI0 IIJIOCKOCTh MPOCKIHMH B OKPYXHOCTH, @ OKPYKHOCTH, JIKallhe B IUIOCKOCTSIX,
napauieNIbHbIX (PPOHTAIBHOW M NPO(UIBHOM IIOCKOCTSM HPOEKIHH B IUIHICHl. bosbimas och ammumca /
paBHa 1,37,a manas ocb 0,37 quamerpa okpy»kHOCTH. Bosbliast ock amunca 3 papaa 1,22,a manas och
0,71 nuametpa okpykHoctd. 300paskeHne OKPYXHOCTH Ha TOPU3OHTAIBHON M30METPHUYECKON MPOCKLNH.

29



1-amunc (Gonmbluas ock pacrosoxkeHa mox yraoM 15 k ocu z); 2-0KpyxHOCTS; 3.ommunc (Gobiuas och
pacnonoxena nog yrnom 3¢ k ocu z).

Dponmanvuas Oumempuueckas npoekyus. JIOMycKaeTcss NPUMEHSTh (POHTAIBHBIC TUMETPHUYECKUE
MPOEKIKH ¢ yriioMm HakioHa ocu y 30u 60°. KoadduimeHt uckaxkenus mo ocu y pased 0,5,a mo ocsim X u z-
OKpy>KHOCTH, JIe)KaIHe B MJIOCKOCTAX, NapaieIbHBIX (PPOHTAILHON MIIOCKOCTH MPOEKLHUH, MPOSHUPYIOTCS
Ha aKCOHOMETPHYECKYIO IUIOCKOCTh HPOEKIHMH B OKPYXHOCTH, @ OKPYKHOCTH, JIEKAIIHUEe B IUIOCKOCTSIX,
napaulebHBIX TOPHU30OHTAIBHONH ¥ MPOMUILHONH IUIOCKOCTAM IIPOCKIMHM, - B O3JUIMICHL. boibmias och
amnuncoB 2 u 3 paBHa 1,07,a manas ock - 0,33 quameTpa okpykHOCTH. M300pakeHne OKpYKHOCTH Ha
(pOHTATBHON TUMETPUYECKOI MPOSKINH 1-0KPYKHOCTB;2-9JHIIc (00JbIIast OCh PACHOJIOKEHA MO YIIIOM
7°14 x ocu X); 3.ommnc (Gonbluas ock pacronoxkeHa mox yriaoM 7°14 x ocu z).

Yenoenocmu u namecenue pazmepos. JInHUM MITPUXOBKHU CEUCHUH B aKCOHOMETPHUYECKHX MPOEKIUIX
HAHOCST TapajulebHO OJHOM W3 [OWaroHaleld MPOCKIMH KBaIpaToB, JIEKAIIUX B COOTBETCTBYIOIIMX
KOOPAMHATHBIX TIOCKOCTSX, CTOPOHBI KOTOPBIX MTapauIeIbHB aKCOHOMETPUIECKHM OCSIM.

Ilpn HaHEeceHMM pa3MEpOB BBHIHOCHBIE JIMHUM MPOBOIAT IApPAJUICIBHO aKCOHOMETPHUYECKHM OCSM,
pasMepHbIe TMHUN — MapajuieIbHO H3MEPSIeMOMY OTpe3Ky. B pa3pe3ax Ha akCOHOMETPUYECKUX MPOSKIUIX
CIIMIIBI MAXOBHUKOB U IIIKMBOB, peOpa )KECTKOCTH U MOIO0HBIE 3JIEMEHTHI INTPHXYIOT.

[Tpy BBIMOIHEHUH B AKCOHOMETPUYECKHX TNPOCKIMAX 3yOUaThIX KOJEC, peeK, YEpBIKOB M MOMOOHBIX
JJIEMEHTOB JIOMycKaeTcsi npuMeHsATh ycinoBHocth mo ['OCT 2.402—2008. B akcoHOMETpHYECKHX
npoekuax pe3p0y m3obpaxkator no ['OCT 2.311—2008. Jomyckaercss nzo0paxarb mpoduib pe3nObl
HOJTHOCTBIO MITM YaCTHYHO, KaK IOKa3aHO Ha PHCYHKe. B HEOOXOIMMBIX CiTydasix IOITYyCKAeTCsl MPUMEHSTh
JpyTHe TeOpeTHYeCKn 000CHOBAaHHBIE aKCOHOMETPHUYECKUE MTPOCKIIUH.

4.3.JlabopaTopHble padoThl Y4COHBIM IIJIAHOM HE MPETYCMOTPEHBI

4.4 TlpakTuyecKue 3aHATHSA

Buo
3aHAmMUA 6
N Homep Haumenosanue mem ) Obvem unmepakmuevuoﬁ,
nln paszoena NPAKMUYECKUX 3aHAMUIL (uac.) akmuenoi,
Oucuunmmbt UHHO6AUUOHHOU
dopmax,
(uac.)
1 2 3 4 5
1 2. CrannmapTtsl odopmiieHus KOHCTPYKTOPCKOM Pabota B ManbIx
JTOKyMEHTaIuu: (hopMaThl, MacIITaObl; TUITBI JTMHHIA; 2 rpynmax
yepTeKHbIE MPUQTHI; OCHOBHASI HAIHCh
2 2. [Ipoekmuu npsimoii. IIpsimMple OOIIETO TMOJIOKEHHUS;
IpsIMBIE  YaCTHOIO MOJIOKEHUS. B3aumuoe 2 -
MIOJIOKEHUE IIPSIMOM U TOYKHU
3 2. B3auMHoOe nonoxkeHue npsmbIx. Touka U mpsimasi B
IJIOCKOCTH. JIMHUM ypOBHS B IUIOCKOCTH. B3aumHoe 2 -
MOJIOKEHUE MPSMOM U TJIOCKOCTH; TNIOCKOCTEM
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1 2 3 4 5
4 2. CeueHne MHOTOTpaHHUKA IUIOCKOCThIO. CedeHue
MHOTOTpaHHON MOBEPXHOCTHU HECKOJIbKUMU
CEKYILUMU IJIOCKOCTSIMU. Ceuenue 5 )
KOMOWHHUPOBAaHHONW MHOTOTPAHHON TOBEPXHOCTH
cekymiel miuockocthio. CeueHue monoi (Gurypsl
CEKYIIIEeH MIOCKOCTHIO.
S 2. CeueHne KpUBOH NOBEPXHOCTH IIOCKOCTHIO. 2 -
6 2 B3anMHOe nepecedyeHne noBepXHOCTEN 2 -
7 2. [TpaBuiia BBINOTHEHMSI BUJIOB. 2 -
8 2. [TpaBuiia BBITIOHEHHS Pa3pE30B. 2 -
9 2. [IpaBuna BBINOJHEHUS CEUEHUM. 1 Pabota B manbIx
rpynmax
HUTOro 17 3

4.5. KoHTpO/IbHBbIC MEPONIPUATHSA. KOHTPOJIbHAsA padoTa

1 cemecTp

Konrpoasnas pabora Ne 1 (1k)

Lenb: chopMupoBaTh yMEHUE UCTIOIB30BATh IPa)UUSCKUE CIIOCOOBI PEUICHUS TTO3UIUOHHBIX U
METPUYECKUX 3aJad JUIsl MPOCTPAHCTBEHHBIX OOBEKTOB Ha YepTeKaX, METOIbI MPOCIMPOBAHUS U
U300paKeHHs IPOCTPAHCTBEHHBIX ()OPM Ha MJIOCKOCTSAX MPOCKINI; HABBIKA YTCHHUS M TIOCTPOCHHS
YepTexKEH, ABJISIOMMXCS OCHOBOM MPOEKTOB OTKPBITHIX MPOCTPAHCTB, IW3alHA BHEUIHEW CPEIbI.

Crpyktypa: msaTh rpaduuecKMX 3aJaHHii B COOTBETCTBHHM C COACp)KaHHEM pasaena 1
JVICIIATUTHHBI.

OcHoBHast Tematuka: OCHOBBI Ha4ePTATEIbHON T'€OMETPHUU: MPOCHUPOBAHUE TEOMETPUUCCKUX
00pa3oB Ha OPTOTOHATILHOM YEPTEXKE; B3AUMHOE MOJI0KEHHE T€OMETPUIECKUX 00pa3oB

Pexomenayemsorii o0beM: KontponbHas padota oopmisiercs Ha BatMaHe opmaTta A3 B BHJIE
ap0oMa 13 6 uepTexeil C TUTYIbHBIM JIUCTOM.

— Touka, mpsiMas ¥ MIOCKOCTh Ha OPTOrOHAIBHOM yepTeke (A3);

— MHororpaHHuk, CeYeHNE, HaTypalibHas BEJIUYMHA CEUCHUs, pa3BepTka (A3);

— KpuBas noBepXHOCTh CCUCHHE, HATYpaAJIbHAS BEIMYMHA CeucHHUsI, pasBepTka (A3);

— CeueHre MHOTOTPAHHOW TOBEPXHOCTH TIOCKOCThIO (A4);

— CeueHHe KPUBOIi TOBEPXHOCTH TIOCKOCTHIO (A4);

— BsaumHoe nepeceycHre KPUBBIX U MHOTOIPaHHBIX oBepxHOCTel (A3).

KonrpomnsHast pabora Ne 2 (1)

Lenb: chopMupoBaTh yMEHHUS MO TMOCTPOCHUIO U UYTCHHUIO UYEPTEKEH; NPUOOPECTH HaBBIKU
MIPUMEHEHHUS CIOCOOOB TIOCTPOCHUSI H300paXKCHHE TEOMETPUYECKUX OOBEKTOB Ha IIIIOCKOCTH;
MOCTPOUTh CUCTEMY MH)KEHEPHO-KOHCTPYKTOPCKUX 3HAHUU C MPOYHBIM I'€OMETPO - rpadUuecKuM
GyHIaMEHTOM, TMO3BOJISIONIMM YCIICIIHO pellaTh HAyYHbIE W TEXHUYECKHE MPOOIIEMBI,
BO3HHKAIOIINE B ITpoIiecce NpodecCHOHATbHOM A TeTbHOCTH.

CtpykTypa: mATh TpapUYeCKUX  3aJlaHUid COOTBETCTBYET COJEpXKaHWIO pasnenoB 1-2
JTUCIIATUTHHBI.

OcHoBHas Tematuka: [IpoenrpoBanue 0OBEKTOB PEaTbHOTO MUPa Ha OPTOTOHAIBHOM YEepPTEiKe
u nepcrekTuBe. [locTpoeHHe TeHEH B MEPCIEKTUBE M HA OPTOTOHAIHHOM YEpPTEKEe OOBEKTOB
NPOCKTHUPOBAHUS JTAHAIAPTHON CPEJIbI.

Pexomennyemsiii o0beM: KontponbHast pabota opopmisercss Ha BaTMaHe ¢opmara A3 B BHJIE
anpOooMa U3 5uepTexei ¢ TUTYIBHBIM JTUCTOM.

- Bunpl neraneit u ux akcoHOMeTpuieckoe nzoopaxenue (A3);
- Buasl geraneii mo ux HariasaHOMY H300paxkeHuo (A3)

- Paspes nmpocroit cummerpuunbiii (A3);

- Paspes nmpocroit HecuMMeTpudHbIH (A3);
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- [TepcniekTrBa reomeTpruueckoro oobekra. [locrpoenue Teneit B mepenektuse (A3);

Brigaua 3aganus, mpueM Kp U 3amiuTa Kp MPOBOJUTCS B COOTBETCTBUU C KaJICHIAPHBIM yUECOHBIM

rpagukoM

Onenka

Kputepun onieHKH KOHTPOJBHOU PabOTHI

OTJIMYHO

BeimonHeHne = peKOMEHJOBAaHHBIX — 3aJaHUl B COOTBETCTBHHM  C
WH/IMBUyaJIbHBIM BapuaHTOM Ha BatMaHe (opmaTta A3. Pabota momkHa
OBITH BBINIOJIHEHA KAYeCTBEHHO, B COOTBETCTBHU C TPEeOOBAaHHSIMHU
roCyJapCTBEHHBIX CTaHJapTOB, periIaMeHTHUPYIOIUX npaBuia
BBIIIOJTHEHUSI ~ KOHCTPYKTOPCKOM  JTOKYMEHTAIUH. Jomyckarorcst
HEeOOJIbIIINE MOTPEIIHOCTH, KOTOPBIE CTYACHT OBICTPO M C MOHHUMaHUEM
WCTIPABJISIET.

XOPpOLIO

BrimonHeHne  peKOMEHIOBAaHHBIX  3aJ@aHMM B COOTBETCTBUU  C
WHIVWBUIyaJIbHBIM BapuaHTOM Ha BaTMaHe ¢opmara A3. Pabora gomxHa
OBITH BBINIOJHEHA JOCTaTOYHO KayeCTBEHHO, 0e3 rpyObIX HapylICHHM
TpeOOBaHWH  TOCYHapCTBEHHBIX  CTAHAAPTOB,  PETIIAMEHTHUPYIOLINX
IpaBUJIa BBIMOJHEHUS KOHCTPYKTOPCKOM JOKyMEHTaluu. JlomyckaroTcs
HOTPEIIHOCTH, KOTOpBIE CTYISHT  HWCIPABISET IOJl PYKOBOJICTBOM
IpernoiaBaTes.

yIIOBJIETBOPUTEILHO

BoimonHenne  GONBIIMHCTBA W3 PEKOMEHJIOBaHHBIX — 33JaHUl B
COOTBETCTBUM C WHAMBHUAYAILHBIM BapUAaHTOM Ha BaTMaHe gopmara A3.
KauecTBo BbINONHEHUS pabOTHl JOKHO OBITH YAOBICTBOPUTEILHBIM.
TpebGoBaHMsl  TOCYJApCTBEHHBIX  CTaHAAPTOB,  PETIAMEHTHPYIOIIUX
IpaBUja BBINOJHEHHUS KOHCTPYKTOPCKOW  JTOKYMEHTAallUH  JIOJKHBI
NOHUMAThCS CTYACHTOM. ['pyOble MOTPEIIHOCTH, KOTOpBIE CTYIEHT
JOMYCTHJI B Tpoliecce paboThl Hall 3a/laHUsSMH, MOC]E KOHCYJIbTAlluU C
MIPEToAaBaTeNieM JIOJDKHBI OBITh CITPABIICHBI.

HEYJIOBJIETBOPUTEIHHO

BeimonHeHne  MeHee  NOJOBHHBI  PEKOMEHJOBAHHBIX — 3aJaHUM B
COOTBETCTBUM C MHAMBHUIYAIbHBIM 33JlaHMEM Ha BaTMaHe ¢opmara A3.
KagectBo  BbINOJIHEHHMs ~ pabOThl  HE  OTBEYAaeT  TPeOOBAaHUAM
rOCy1apCTBEHHBIX CTaH/1apTOB, peraaMeHTHPYIOIINX IpaBuJIa
BBINIOJIHEHUSI KOHCTPYKTOPCKOW JOKYMEHTAllMM JOJDKHBI TOHUMAThCS
CTYAEHTOM. ['pyOble MOTpenHOCTH, JOMYIIEHHBIE CTYIEHTOM B IpOLIecce
pa®oThl HaJ 3aaHUSAMH, U IOCIE KOHCYJIbTAllUU C NpErNojaBaTeleM He
VICIIDABJICHBI.
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5.MATPUIIA COOTHECEHUS PA3JIEJIOB YYEFHOU JJUCIHUATLJIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHIUAM U OINEHKE PE3YJIbTATOB OCBOEHUA JUCIIUITJIMHbI

Komnemenyuu Komnemenyuu Buo
Kon-60 2 -
Ne, Haumenoeanue OIIK -1 t.p, wac yuebnoi Ouenka
uacoe Komn. P
pazoenoe OucyunIuHbl pabomuwi pe3yiomamoes
1 2 3 4 5 6 7
1. OcHOBBI HaUEpTATENBHONU FEOMETPUN 36 + 1 36 JIk, 13, CP Kp. Nel,
3a4€eT C O1l.
2. I'papuueckoe oopmiieHne yepTexen 36 + 1 36 Tk, I3, CP Kp. Nel,
3a4€ET C OI1
6cezo uacos 72 72 1 36




6. IIEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHHUS JJIs1
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIUXCHA ITO JTUCIHUIIIMHE

1. I'puropesckas JL.IL., MBamenko I'.A. u np. HaueprarenbHas reomerpusi: yueOHoe mocobue. —
bparck: bpI'TY, 2001. — 140 C. Pekxomenoosarno Cubupckum pecuoHalIbHbIM YYeOHO-
MEMOOUUeCKUM YEHMPOM BbICUUE20 NPOPeCCUOHANLHO20 00pA308aHUS 0N MENHCBY308CKO20
UCNONL308aHUsL 8 Kauecmee yueoHo2o nocoous (ctp. 5 — 137).

2. I'puropesckas JLIL., MBamenko I'.A. u np. [IpaBuia BeimonHeHus: BUIOB. YueOHOe mocodue. —
bparck: T'OY BIIO «bpI'TY», 2003. — 83c. JJonywyeno YMO 6y306 PD no obpazosanuro 6
obracmu MpaHcROPMHLIX MAWUH U MPAHCNOPMHO-MEXHOIOSUYECKUX KOMNIEKCO8 6 Kayecmee
yuebno2o nocobus ons cmyoenmos 8y306 (ctp. 5 — 79).

3.I'puropesckas JLIL., MBamenko I".A. u ap. [IpaBuiia BeinosHeHUs ceyeHnii: YyeGHoe nocodue. —
bparck: T'OY BIIO «bpl'TY», 2004. — 76 c. PexomerdosanHo YyueOHO-MemMOOUecKum
0b6veouHeHuemM no 00pazo8aHuro 6 0O1ACMU NeCHO20 Oeld 8 Kayecmee yuebOH020 nocobus 0
cmyoenmos 8y306 jecomexnudecko2o npoguns (ctp. 5 — 75).

4. I'puropesckas JLII., UBamenko . A. u np. TecroBble U KOHTpOJbHBIC 3aaHus: B 4-X 4. / [lox
pexn. C.B. benoko6suisckoro. —bparck: 'OY BIIO «bpl'Y», 2005. -H.3. — 107c. Pexomenoosaro
Cubupckum pecuoOHANbHLIM  Y4eOHO-MemOOUUeCKUM YEHMPOM BbiCulec0 NpoghecCuoHaNbHO20
00paA308aHUsL OI5L MENCBY308CKO20 UCNONIB30BAHUS 8 KAYeCMEe MeCmOo8blX U KOHMPOIbHbIX 3A0AHULL
cmyodenmos (ctp. 2 — 103).

5. UBamenko I'.A. u np. [IpaBuiia BEIMOJHEHUS apXUTEKTYPHO-CTPOUTEIBHBIX YePTEKEH: yueOHOe
nocobue/ — bparck: ['OY BIIO «bpl'Y», 2006. — 16%. PexomeHO08aHO yUueOHO-MemOOUUeCKUM
obvedunenuem 6y306 PD no obpazosanuto 6 obaacmu cmpoumenbcmea 6 Kauecmee y4eOHO20
nocobus (ctp. 5 — 87).

6. UBamenko I'.A. u np. Haueprarensnas reometpus. HxenepHas rpaduka: Pabouas Tetpanps. —
Bparck: T'OY BIIO «bpl'Y», 2006. — 9Cc. Pexomernoosarno Cubupckum pecuoHaibHbim yueOHO-
MEMOOUUECKUM YEHMPOM BblCUEe20 NPOPeCcCUOHATIbHOZO 00paA308aHUSL 0Nl MENCBY308CKO20
UCNONL308AHUSL 8 KAYecmee yueOH020 nocobus 011 cmydenmos 6y306 (ctp. 3 — 89).

7. HaueprarensHast reomerpusi. Umxkenepnas rpaduka; Kypc mexumii / T'.A. MBamenko, JI.A.
Kupruszosa. —Bbparck: 'OY BIIO «bpl'Y», 2009. — 148. (ctp. 3 — 136).

8. ramenko I'.A. HaueprarensHas reometpus: yued. mocobue. — bparck: MU3a-so bpl'yY, 2013. —
158 c. ISBN 978-5-8166-0368-Bexomenoyemcs @edepanvhbim 20Cy0apCmeeHHbiM 0100HCemubim
00paA306aMENbHLIM  YUPENCOeHUEeM Gblcuiec0 NpogheccuonarvHo2o obpazosanus <«Mockosckuil
20CY0apCcmeeH bl CMPOUMENbHbLI YHUBEPCUmMem» 6 Kavecmee yuebH020 Nocoous 01 CmyoeHmos
BIIO (ctp. 3 — 132).

7. TIEPEYEHb OCHOBHOH " JONOJHMUTEJBHOM JIUTEPATYPHI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JUCHUITJINHBI

Konuuecmeo 06
ecneue
Ne Haumenoseanue uzoanusn 3arfl ”:mﬂ 3K38M2Jmp 06 H-HOCMb,
Ouodnuomexe, (ak3./
LT yeJ.)
1 2 3 4 5
OcHoBHas1 IMTEpaTypa
1. Kopoes FO.1. HaueprarensHas reometpusi. M. JIk, 113, 30 1
BIII, 2007. — 322. CPC
2. Kysnenos H.C. HaueprarenbHas reoMeTpus. k. T3
Y4eOuuk. 2-¢ usn. nepepad. - M.: UHOPA-M, CP,C ! 28 1
2011. 314
JlonoJHuTeIbHAA TUTEPATYypa
3. CemenoB B.H. YHuduxkamnus u crangapTuzanus JIx, 113, 10 0,5
MPOEKTHON JOKYMEHTAIINU ISl CTPOUTENBCTBA. — CPC
JI.: Crpoiinznar, 2011. — 61@.
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1 2 3 4 5

4. Pycckesnu H.JI. CipaBoYHMK 110 HHKEHEPHO- k. I3
CTPOUTENBHOMY uepucHHIO. - Kue: by iBenbHUK, CP’C '
1980. — 512.

176 1

S. Haprosa JI.I'. HauepTtaTenbHast reoMeTpus:
VYuebHoe nmocobue 1Jisi CTYI€HTOB TEXHUY.
cnienuanbHocTeil By3oB / JI.I' HapToBa,
B.1.Axynun. —M.: U3narenbckuii HEHTP
«Axanemus», 2005. — 288

JIx, 113,
CPC

6. Haueprarenbnas reoMeTpHs. NuxxeHepHas
rpaduka: Pabouas terpaas/ I'.A. Upamenko, JIIT.
I'puropesckas, 3.B. KpacHomanka. —bparck: ['OY
BITO «bpI'Y», 2006. — 8&. JIk, I13, 20
http://ecat.brstu.ru/catalogheonsie%201%20y1e6 | CPC 10BY)
Homeroanueckne%20nocoous/Umxenepuas%20rpa
dbuka/lBamenko%20 .A. Haueprarensnas%20reom
erpus.Pa6.rerpans.2006.pdf /

7. JI. II. TI'puropesckas, JI. b. I'puropesckuii,
O.M.TapacoBa. — bparck: I'OY BIIO «bpl'V»,
2009. — 30.
http://ecat.brstu.ru/catalo¥ife6upie%201%20 yueono- | JIx, I13, 20 1
Mmertoanaeckne%20mocobus/Umkenepuan%20rpaduka/ | CPC 10BY)
I'puropenckas%2Q1.I1.Haueprarensaas%20reomeTpus.
C6.3a124.2009.pdfHaueprarenpHas reoOMeTpust:
Coopuuk 3agau/

8. I''A. HBamenko. HadepratenbHas reomeTpus.
HNnxenepHas rpaduka: Kypc JeKITHiA/
I'.A.MBamenko, JI.A. Kupruzosa. — bparck: ['OY
BIIO «bpl'¥», 2009. — 143. JIk, I13, 20
http://ecat.brstu.ru/catalogheonsie%201%20y4e6 | CPC 10BY)
Ho-MeToanyeckne%20rocobus/Uuxenepaas%
20rpaduka/lBamenko%20 .A.Haueprarensnasn%?2
Oreomerpust. Mmxenepaas%20rpaduxa. 2009.pdf /

9. Wwnxenepnas rpaduka: CopaBounuk [/ JLIL
['puropesckas, n.n. ['peGennukoBa, JL.B.
I'puropesckuii. — bparck: bpI'TY, 2002. - c.
http://ecat.brstu.ru/catalogheonnie%201%20y1eb
Ho-MeToanueckne%20nocoous/Mmkenepuasn%o

20rpadukal/l"puropesckas%2Q1.11.%2A Tpasuna%
20Br1mosHeHNA% 2081 10B. Yu.nmocooue.2003.pdf /

Tk, T13, 20
CPC 1(9Y)

8. INEPEYEHDb PECYPCOB NHOPOPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOU CETU «<MHTEPHET» HEOBXOJNUMBbIX
JJIs1 OCBOEHHUA JUCHUTIJIINHBI

1.9nexkTpoHHbIN KaTanor oubnuorexu bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64e2LNG=&C21COM=F&I21DBN=BOOK&P21DBN
=BOOK&S21CNR=&721I0-.

2. DnextponHas oudimoteka bpl'Y

http://ecat.brstu.ru/catalag

3. DIeKTpOHHO-OMOJIMOTEYHAs CUCTeMa Y HUBepcUTeTCKas oudmuoreka online»http://biblioclub.ru.
4. DnexTpoHHO-OMbMMoTeyHas cuctema «l3narenbcTBo «JlaHp»

http://e.lanbook.com

5. Undopmanmonnas cucrema "EnuHoe okHO JOCTyna K 00pa3oBaTesbHBIM pecypcam”
http://window.edu.ru

6. Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU http://elibrary.ru.
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7. Yuusepcuterckas uadopmaimontas cucrema POCCUSA (YUC POCCHS) https://uisrussia.msu.ru/
8. HarmonanpHas snekTponnas 6unbanoreka HOb
http://xn--90ax2c.xn--plai/how-to-search /

9. METOANYECKHUE YKA3AHUA 1JIsd OBYYAIOILIUXCA IO OCBOEHHIO
JAUCHHUIIJINHBI
[Ipucrynas k u3yueHuro quciuIuinHbl HaueprarenpHas reoMeTpusi, 00ydaronifecst T10KHBI
O3HAKOMUTBCSI C Y4eOHOM mporpamMmoi, yueOHOH, Hay4HOH W METOIMYECKOH JHTepaTypow,
nMmeromeiicss B 6uommoreke ®I'bOY BO «bpl'Y» u Oubnmoreke kadeapsl MalmmHOBEICHHS,
MEXaHUKH W WH)XXCHEPHOM TpaduKH MOIYy4YUTh B OMOIMOTEKE PEKOMEHIOBAaHHBbIC YYEOHUKH U
yueOHO-METOIMYECKUE IMMOCOOUs, 3aBECTH TETpaib ISl KOHCHEKTUPOBAHHUS JIEKIHMA U paboOThl C
NIEPBOMCTOUYHUKAMH, MTPUOOPECTH YEPTEKHBIC MHCTPYMEHTHI (YrOJBHUKH, JIMHEHKH, U3MEPHUTEIb,
IIUPKYIIb), Kaparaamm TBepaoctd M u TM, nactuk, Oymary BarMman ¢opmara A3.

B Xxoxe JEKIMOHHBIX 3aHIATHI BECTH KOHCIIEKTUPOBAaHWE Yy4eOHOrO0 Marepuana, |
BBIMTOJIHEHHE Tpaduueckoir vacTu Ha ¢opmare A3 (pa3menbl KOHTPOJIBHBIX paboT). 3agaBarh
MPEToAaBaTeNII0 YTOYHSIONIUE BOMPOCHl C IMENbI0 YSICHEHUS TEOPETUUYECKUX IOJOKEHHUH,
pa3pelieHus CIOPHBIX CUTYaIHil.

B Xxome mOArOTOBKM K TMPAKTUYECKUM 3aHATUSAM W3YyYUTh OCHOBHYIO JIMTEPATypy,
O3HAKOMUTHCS C JOMOJHUTEIBHOW JUTEpaTypoil, HOBBIMH MYOJUKAalUUSAMU HAa BHYTPEHHUX H
BHEITHUX JJIEKTPOHHBIX pecypcax. [Ipu 3ToM ydecTh peKOMEH AU TIperoaaBaTens u TpeOoBaHus
yueOHOM mporpammsbl. [l Oojiee KaueCTBEHHOTO YCBOEHUS HIDKEIIEPEUUCIICHHBIX TeM
JTUCITUTIMHBI YKa3aHa COOTBETCTBYIOINIAS TUTEpaTypa.

Pasnen 1:

- HageprartenbHas reoMeTpusi: METOABl NPOCIUPOBAHUS, TOYKA, MpsMas, IUIOCKOCTh Ha
smrope Momka 1 ux B3aumHoe mosoxkenue (1,2,3,4,7);

- Crioco0b1 mpeobpasoBanus mpoekiwmii (1,2,3,4,7);

- MHOrOrpaHHUKH; KpUBbIE NMOBEPXHOCTH; CEUEHUE MOBEPXHOCTEH IUIOCKOCTHIO; B3aMMHOE
nepeceueHe MOBEPXHOCTEH; pa3BepTku nosepxHocrei (1,2,3,4,7);

- Axconomerpuueckue npoeknunu (1,2,3,4,7);

Pasnen 2:

- Crannaptsl opopmiieHUsT KOHCTPYKTOPCKOM JOKyMeHTauuu: (popmarbl, MacmTalObl; THUIIbI
JIMHUI; YepTexXHbIe IpuTh; ocHOBHAs Haamuck (5,6);

- [IpaBuIa BHIMOTHEHUS BHIOB, pa3pe3oB, ceyenuii (5,6).

B xo1e mpakTHYeCKHX 3aHATHI NMPUHUMATh aKTUBHOE Y4YacTHE B pelIcHUM 3amau (Kakias
3aj1a4a OIICHUBACTCS TPEMOIaBaTeieM U OIIEHKa MPOCTABIISACTCS B KYpHaN); 00CYKICHUN y4eOHBIX
BonipocoB. C menpio OoJiee TIyOOKOTO YCBOCHHS H3y4aeMOro MaTepuayia 3aJlaBaTh BOMPOCHI
npenogasarento. llocne moaBeaeHHs WTOTOB MPAKTUYECKOTO 3aHATHSI YCTPAHUTh HEIOCTATKH,
OTMEUEHHBIC TIPETIOIaBaATEIIEM.

[Tpu MOATOTOBKE K 3a4eTy C OICHKOW (B KOHIIE CEMECTpa) MOBTOPSITH MPOHACHHBIH MaTepral
B CTPOTOM COOTBETCTBUHU C Y4eOHOI MpOrpaMMoii, IpUMEPHBIM TEPEYHEM Y4YEOHBIX BOMPOCOB,
BBIHOCSAIIMXCS Ha 3a4eT M CojAepKaluXxcs B JaHHOW mporpamme. Mcnonb30BaTh KOHCHEKT JIEKIIUN
U JIUTEpaTypy, PEKOMEHIIOBaHHYI TmpemojaBaTeneM. OOparuth 0co0oe BHUMAHUE Ha TEMBbI
yueOHBIX 3aHATHM, MPONYLIEHHBIX CTYAEHTOM IO pa3HbM mpuunHaMm. [Ipu HeobxomumocTH
oOpaTuThCcsl 3a KOHCYJIbTAIllMe ¥ METOAMYECKOHM TMOMOIIBI0 K MpenojaBarento. Tembl
MPOMYIIEHHBIX 3aHATUNA CTYJEHTOM IpOpadaThIBAlOTCAd U TMPEABABIAIOTCS IMPENOJaBaTEeNI0 s
otueta. ['paduueckas 4YacTh TEMbl NPOMYIIEHHOTO 3aHSATHS BBITIONHSAETCS CTYJASCHTOB B
COOTBETCTBUM C BapUaHTOM M TPEIbSBISIECTCA IMpernojaBaTenio Ui oueHuBaHusA. OneHka
BBICTABIISIETCS B JKypHall. Bce rpaduueckue paboOThI, BBHIIONHEHHBIC HA 3aHATHSAX Ha QopmaTax
KOHTPOJIbHBIE PA0OTHI B KOHIIE CEMECTpa MOMAIIUBAIOTCA B albOOM C TUTYJIbHBIM JIUCTOM.
[TorepsinHbie pabOTHl BOCCTAHABIMBAIOTCA CTYIEHTOM B 00s3aTeJbHOM THopsake. B yueOHOM
MPOIIECCE BBIJCISIOT JIBA BUJA CAMOCTOATEIHHOM PabOTHI:

- ay/IUTOpHas;

- BHEAY/IUTOPHAS.

AynutopHas caMoCTOsITeNIbHasg padoTa Mo JTUCHUIUIMHE BBIMOIHICTCS HAa YYEOHBIX 3aHSITHIX
M0J1 HEMOCPEICTBEHHBIM PYKOBOJICTBOM IMPETMOABATEINS U IO €T0 3a/IaHUIO.
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BHeaynutopHas camocrosiTelibHas pa0oTa BBIMNOJHSAETCS OOydaromuMcs MO 3aJaHHIo
MpernoaaBaress, Ho 0e3 ero HemoCPEICTBEHHOTO YIaCTHSI.

ConepxaHre BHEAYIUTOPHOM CaMOCTOSITEILHOW  ONpPEACNSIETC B COOTBETCTBUU  C
pPEKOMEHAYEMBIMI BUAAMU 3aJaHUIl COTJIaCHO MpPHUMEpPHOM UM paboueil mporpamm y4deOHOM
JUCIUITAHBI.

Bunamu 3ananuii 11 BHEAYJUTOPHOU CaMOCTOSITEIILHON paOOTHI SIBIISTFOTCS:

- 015 0811A0€HUs. 3HAHUAMU. YTeHHUE TeKcTa (ydeOHHMKa, TIePBOMCTOYHHKA, JOMOJHUTEIbHON
JMTEPaTyphl), COCTABJICHUE IUIAHA TEKCTa, TIpapuuecKoe HU300paKEeHHE CTPYKTYphl TEKCTa,
KOHCIIEKTUPOBAHUE TEKCTa, BBIMHCKUM M3 TEeKCTa, paboTa €O CJOBapsSAMU U CIIPABOYHUKAMH,
O3HAKOMJICHHE C HOPMATHBHBIMH  JIOKYMEHTaMH, y4eOHO-HCClieJoBaTenbCckas  pabora,
WCIIOJIb30BAaHKE ayJIMO- W BHUJICO3AIMCEH, KOMIIBIOTEPHOU TEXHUKU U VIHTEpHETa U 1p.

- 0J11 3aKpenieHus u cucmemamuzayuu 3Hanui. padota ¢ KOHCIEKTOM JIeKIHH, 00paboTka
TEKCTa, TOBTOpHass pabora Haj y4eOHbIM MarepuaioM (yueOHHMKA, TEPBOMCTOYHHKA,
JIOTIOJIHUTEILHOM JUTEpaTyphbl, ayAuo U BHUACO3AIUCEH, pEHICHUs 3aJad, BBINOJHEHUE 3aJaHuil
KOHTPOJIbHBIX pabOT, OTBET Ha KOHTPOJIbHBIE BOMPOCH], TECTUPOBAHUE U JP.

- 011 ¢hopmuposanuss ymenuil: PpeEUICHHE 3alad U YHPXHEHUH Mo oO0pasily, peieHue
BapUATHUBHBIX 3a]a4, BBIMOJHEHHE pacueToB (rpaduuecKux padoT), pelIeHHe CHTYaIMOHHBIX
(mpodeccroHaNbHBIX) 331a4, IPOCKTUPOBAHUE M MOJICIMPOBAHNE PA3HBIX BHJOB M KOMIIOHEHTOB
poECCHOHAIBHONW ~ IEATENIbHOCTH, pe(ISKCUBHBIM aHamu3 MTPO(PECCHOHATBHBIX YMEHUH C
WCIIOJIb30BAHUEM ayANO- U BUJICOTEXHUKHU U AP.

CamocTtosaTenbHas paboTa OCYIIECTBISETCS MHAMBUAYaJbHO WJIM TPYNIAMU CTYJIEHTOB B
3aBUCHUMOCTH OT IIeNd, O00BheMa, KOHKPETHOM TEMAaTUKH CaMOCTOSITENLHOW paboThl, YPOBHSA
CJI0KHOCTH,  YpPOBHA  yMEHUM  CTyAeHTOB. KOHTposb  pe3yJabTaToB  BHEAYyAMTOPHOMU
CaMOCTOSITENILHOM pa0OThl OOYyYaIOUIUXCS MOXKET OCYIIECTBISIThCS B TIPENeNax BPEMCHH,
OTBEJICHHOTO Ha o0s3aTenbHble Yy4yeOHbIE 3aHATUS MO JUCHUIUIMHE W BHEAayIUTOPHYIO
CaMOCTOSITENILHYIO Pa0OTy CTYJIEHTOB IO JAUCUUIUIHHE, MOXKET MPOXOJIUTh B MMCbMEHHOHN, YCTHOU
WJIM CMENIaHHOU (opme.

KoHnTponpHBIe paboThl MO0 HaYepTATEIILHON T€OMETPUH PACCMATPUBAIOTCS Kak ogHa U3 Gopm
UTOTOBOT'O KOHTPOJISI 3HAaHUH. 3alIUTa KOHTPOJIbHBIX pa0OT Ha3HaYaeTCs MpernoaaBaTeseM ajs Beel
TPYIIBI WM POBOJUTCS B COOTBETCTBUU C TPadUKOM KOHCYIBTAIMNA MTPETOoaBaTes

9.1.MeToauyeckue yKazaHusi UIs1 00y4alOIMXCS M0 BbINOJHEHUIO PAKTHYECKUX padoT

IIpakTuyeckoe 3anaTue Nel

Tema: Cranmaptel opopMIICHHS KOHCTPYKTOPCKOM MTOKYMEHTAIMu: (popMaThl, MacIITaObI;
TUIIBI TUHUH; YepPTEeKHBIC MIPU(THI; OCHOBHASI HAAMKCh. Paboma 6 Mavlx epynnax — CmyoeH4eckas
epynna pasdousaemcs Ha nooepynnsl no 3-4 uenosexa. Kaswcoas nooepynna npouzeooum nposepky
epaghuueckux pabom cmyoenmos opyeux noOSpynn Ha cOomeemcmeue mpebosanuam CmaHoapmos
«@opmamor», Macwmabwr», «Tunvl runui»;, «4epmeocuvie wpugpmor»; «OCHOBHAS HAONUCH.

[{enp paboTel: OCBOCHHE CTAaHAAPTOB, HCIIONB3YIOIMUXCSI B OPOPMIICHUN KOHCTPYKTOPCKOMH
nokymeHTanuu: «DopmaTer», «MacmTadb»; «Iumbl TuHUNR»; «depTexHbie PUQPTH»; «DCHOBHAS
HA/IIHACH.

3ajaHue:

1. B cooTBercTBUU C TPeOOBAHUSAMH rOCYIaPCTBEHHBIX CTaHAAPTOB 0hopMuUTh popmat A3;

2. BBIMONHUTE OCHOBHYIO HAQAMNKHCh B COOTBETCTBHM C TPEOOBaHUSAMH TOCYAapCTBEHHBIX
CTaH/IapTOB;

3. IlpousBecTy COOTBETCTBYIOIINE AJI TUTYIBHOTO JIUCTA 3aIUCH.

®opma oryetHoCTU: TUTYIBHBIN JIUCT HAa BaTMaHe Gopmara A3.

3a/1aHus AJI CaMOCTOSITeNIbHON paboThI:

[IpopaboTka HanMcaHus OyKB mpHU(Ta YEPTEKHOTO PA3TUUHBIX HOMEPOB.

PexoMeHaanuy no BhIMOJHEHUIO 3a/IaHUH U MOATOTOBKE K MPAKTUYECKOMY 3aHATHUIO

1. BeimonmHeHHE Te€OMETPUYECKUX (DUTYp C HCIONB30BAHHEM PA3IMYHBIX THUIOB JIMHUW B
COOTBETCTBUU C UHIUBUYaTbHBIM BAPHAHTOM.

PekoMeHyeMble HCTOUHUKH:

1. Jluaun yeptexa. FOCT 2.303 — 68
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2. llIpudTser gveprexnsie. 'OCT 2.304-81

3. Ocuosnas Haanucek. [OCT 2. 104 — 68

4. ®opmatel [OCT 2.301 — 68

5. Macmta6st 'OCT 2.302 — 68

6. "Bamenko I'.A. u ap. Haueprarenbnas reomerpusi. mxkenepHas rpaduka: PaGouas
tetpaab. — bparck: IOV BIIO «bpl'Y», 2006. — 9@. Pexomenoosano Cubupckum pecuoHaibHbim
V4eOHO-MemoOUUecKUM YeHMpPOM 8blCULE20 NPOGDHECCUOHATbHO20 00PA308aHUS OISl MENCEY308CKO20
UCNONb308AHUS 8 KAuecmee Y4eOH020 NocooUs OJisl CIYOeHmMO8 8)308.

OcHoBHas nuTeparypa
1. Kopoes FO.1. Haueprarensnas reomerpus. M.: BIL, 2007. — 32%.
JlomosnHUTENbHAS TUTEpATypa

2. PycckeBnu H.JI. CnpaBouHUK 1O MHXCHEPHO-CTPOUTEIHLHOMY uepueHHI0. - Kues:
bynisensank, 1980. — 512.

KoHTpoJibHBIE BOITPOCHI ISl CAMOTIPOBEPKHU

1. HazoBute ocHoBHBIE opmathl uepTexeit mo 'OCT 2.301-68.

2. Kak 00pa3yroTcst JOMOJHUTENbHBIE (JOPMATHI YEPTEIKEH?

3. B xakux npejenax q0iKHA OBITH TONIIMHA CIIONIHON TOJICTOM OCHOBHOW JTMHUU?

4. Kakas ToJNIIMHA IPUHATA AJI LITPUXOBOM, INTPUXITYHKTUPHOM TOHKOM U CIIJIOLUIHON
BOJIHUCTOM JTMHUU B 3aBUCUMOCTHU OT TOJILIMHBI CIUIOIIHOM TOJCTON OCHOBHOM JTMHHUH?

5. Kakue ycranoBiieHbI pa3Mepsl IpH(Ta U UeM onpezensercs pasmep mpudra?

6. B kakux ciayyasx yMEHBIIACTCS pacCTOSTHUE MEXKTy OyKBamMu?

IIpakTHyeckoe 3ansaTHE No2

Tema: Ilpoexnuu mpsimoil. [IpsiMple 0OILIETr0 MONMOXKEHMS; MPSIMbIE YAaCTHOTO IOJIOKEHHUS.
B3anmHoe nosokeHue npsiMon U TOYKH.

[{esib pabOTHI: M3yYEHHE F€OMETPUUECKUX OCHOB MOCTPOCHUS M300paKeHUI MPSAMBIX JIMHUH
Ha 4YepTeKe M OTHOUICHUH MEXIy HUMH, METOJOB W IPABUJ BBIIOJHEHUS W YTCHUS 4YEpTExXeEH
Pa3IMYHOIO Ha3HAYEHMsI; METO0B PEIICHUS HHKXEHEPHO-TEOMETPUUECKHX 3a]1a4 Ha YEPTEXKE, a TaK
e mpaBuil 0popMiIeHUs TpadUUECKO KOHCTPYKTOPCKO-TEXHUYECKON U IPYroi JOKYMEHTAIUuH, B
tom uucie u B KOMITAC -3D.

3ajanue:

1. IToctpouts yepTex (TpH MPOESKIMK) 33JaHHOTO TEOMETPUUECKOro o0bekTa. Ha mpoekimsx
BBIICTIUTh CUHUM LIBeTOM Npsmyto KN, kpacHbIM 1[BeToM mnpsimyio KL, 3eJeHbIM LIBETOM MPAMYIO
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a) 6) B)
2. OnpenenuTh HETOCTAIOIYIO TTPOCKITUIO0 TOUKHU K.
3. JlocTpouTh NMPOEKIMH 331aHHBIX MPSIMBIX MIPU YCIOBUH, YTO OHU ITEPECEKAIOTCA.

I

4. Yepez TOuKy A TPOBECTH NPIMYI0, MapauieJbHYI0 IIocKocTu [I; m mepecekaromryro
3aJaHHYIO IPSIMYIO.
5. [TocTpoutsb MpPOU3BOIBHYIO TOPU3OHTAIIb, IEPECEKAOIYIO ABE 3a/IaHHBIE MPSMBIE.
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6epe3 Touky A MpOBECTH NMPSMYIO, IEPECEKAIOLIYIO JIBE 3a/1aHHBIE TPSMBIE.
7. IlocTponuTh NPOEKLNU TOPU3OHTAIBHO IPOELUPYIOLIEH PAMOM.
8. [TocTpouth mMpoekIuu GPOHTAIBHO MPOCIIMPYIOMIEH TTPSIMOA.
@Dopma otyetHocTu: Batman opmata A3 ¢ perieHneM 3a1aHHbIX 3a/1ad.
3ajjaHus Ui CaMOCTOSITEJIbHOW PabOTHI:
1.IlocTpouTh MPOEKIMHU FOPU30HTAIBHON IPSIMOI.
2. [TocTpouts mpoeknuu GPOHTATHHOU MPSIMOH.

3. JlocTpouTh TOPU30HTAIBHYIO MPOEKIUIO MATHYTOJIbHUKA.

PexomMeHaIiy 10 BHIIOIHEHHIO 331aHUH U MTOJITOTOBKE K MPAKTUYECKOMY 3aHATHIO

[TpopaboTKka TEOPETHIECKOTO MaTepralia 1o TeMe.

PexomMeHtyeMbie HCTOYHHKH:

1. http://ecat.brstu.ru/cataldgtconpie%20%20yucoH0-MeToUueckne% 2Qrocodus/ Mk
enepHas% 20 rpaduka/lBamenko%20 .A.HaueprarenpHas%20reomerpusi.  WmxeHeprasn%o
20rpaduka. 2009.pdf I'.A. UBamenko. Haueprarenbnas reomerpus. MmkenepHas rpaduka: Kypc
nexwmid/ I'.A.MBamenko, JI.A. Kupruzosa. —Bbparck: TOY BIIO «bpl'Y», 2009. — 143.

2. http://ecat.brstu.ru/catalogfie6up1e%201%20y1e6H0-MeToAMuecKkrne%20nocobus /| ke
HepHass% 2Qrpaduka/MBamenko%20 . A. HagyeprarensHas% 2Qreomerpusi. Pab.terpans. 2006.pdf
| Haueprarenbhas reomerpusi. Mmkenepuas rpaduka: Padouas terpaas/ I'.A. Hsamenko, JLII.
I'puropesckas, 3.B. Kpacnomanka. —Bbparck: 'OY BIIO «bpl'Y», 2006. — 88.

OcHoBHas nuTeparypa

1. Kopoes FO.1. Haueprarensnas reomerpus. M.: BIL, 2007. — 32%..

2. Ky3nenor H.C. Haueprarenbnasi reomeTpusi. YueOHUK. 2-€ u3f. nepepad. - M.: UHDPA-
M, 2011. 314.

JlononHuTenbHAs IUTEPATYPA

1. Haprosa JI.I'. HauepratenpHas reomerpus: YueOHOe MOcCOOME A CTYACHTOB TEXHUU.
cnenuanbHoctelr By30B / JIL.I' HaproBa, B.M.Skynun. — M.: M3naTenbCkuii MEHTP «AKaIeMHSI»,
2005. — 288.

2.HaueprarenbHas reometpus. Umkenepuas rpaduka; Padouas terpaas/ I'.A. MBamieHko,

JLII. T'puropesckas, 3.B. Kpacnmomanka. — bparck: I'OY BIIO «bpl'Y», 2006. — 88
c.http://ecat.brstu.ru/catalog¥ie6npe%201%20yuebHOMeTO IMueckre % 2 Qnocooust/UnkeHepHas%o
20rpaduxa/MBamenko%2 . A . Haueprarenpnas%20reomerpus.Pad.rerpans.2006.pdf /

KOHTpoJIbHBIE BOOPOCHI LI CaMOIPOBEPKHU

1. Kakue npsiMbie Ha3bIBAIOTCS IPSIMBIMU OOIIIETO MOJIOKCHHS ?

2. HazoBuTE OCHOBHBIE TUIOCKOCTH MPOESKIIAM.

3. YTo Takoe KOMIUIEKCHBIA YePTEK U KAKOBBI IIPABUIIA €TO MOCTPOCHUS ?

4. HazoBuTe BO3MOKHBIE OTHOCHUTEIbHBIE MOJIOKEHUS ABYX MPSMBIX.

5. JlaiiTe onpenenenne ropu30HTAIBHO MPOCLUPYIOIIEH MPAMOiA; (PPOHTAIBHON MPSMOH.

6. Uto Ha3bIBaETCS CIEIOM MPSIMOMA?

IIpakTHyeckoe 3ansiTue Ne3

Tema: B3auMHOe mojoKeHHE INpsAMBIX. Todka M NpsAMas B INIOCKOCTU. JIMHMM ypOBHS B
IUIOCKOCTH. B3auMHO€ MOJI0’KEHNE IPSIMOM U TUIOCKOCTH; IIJIOCKOCTEM.

[lenb paboOThI: M3y4E€HUE FEOMETPUYECKUX OCHOB IOCTPOEHUS M300paKeHUM MPSMBIX JIMHUH
Ha YEepTEeKE U OTHOLICHUH MEXIy HMMH; METOAOB M INPABUJ BBIIOJIHEHHUS U UTCHUS YepTEKEn
Pa3IMYHOIO HA3HAYCHMSI; METOAOB PEIICHUS NHKCHEPHO-TEOMETPUUECKHX 3a/1a4 Ha YEPTEXKE, a TaK
e TpaBui 0QopMIICHHS TpaduuecKoil KOHCTPYKTOPCKO-TEXHUYECKON U IPYrod TOKYMEHTAlluH, B
toM uncie u B KOMITIAC -3D.

3ajanue:
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1. TlocrpoiiTe MTUHUIO TIEpeceUeHuUs IIOCKOCTeN A4 U E.
B
2
? [\ 2,
v E E | |
a) 0) B) 6)
2. IIpoBenute uepe3 Touky K mpsamyro t, mapaiienbHylo 3aJaHHON IutockocTH. IlpoBenute
yepes TouKy K MI0CKOCTh A, MapaiieabHyI0 3aJaHHON IIOCKOCTH.
3. OrmpenenuTs JHMHUIO TIEPECEUCHUs] 3aJaHHBIX IUIOCKOCTEH. BBIIBUTH BHIMMOCTD

reOMETPUYECKUX DJIEMEHTOB Ha Mpoekuusax. [IokpacuTh oHY M3 IUIACTUHOK 3€JIE€HBIM LIBETOM, a
JAPYTYIO -XKEITBIM.

5 3
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4. Tpeyronsuukun ABC u KLM nepecekatorcst o npsimoit ST. Yka3aTb BUAUMOCTH 4YacTei
3aJIaHHBIX TPEYTrOJbHUKOB U MOKpacuTh AABC xentbiM 11BeToM, a AKML 3eneHbiM, ecinu: nmpsamast
AC npoxoaut nepen npsamoit KL;npsmas AC npoxoaut nepen npsamoit KM;npsmas LM npoxoaur
nepen npsMon AB.

5. Ompenenuth JAMHUIO IepecedeHUs ABYX TpeyroiabHukoB ABC u KLM. Iloctpoenus
BBIMOJIHUTE Ha Gopmare A4. a) A (95; 40; 10),B (55; 60; 55),C (20; 5; 20), K (110; 30; 30), L
(80; 5; 60), M (35; 40; 10)) A (100; 15; 20)B (65; 70; 50)C (15; 35; 0), K (110; 45; 40), L (25;
10; 45), M (80; 70; 0)8) A (90; 25; 30)B (20; 0; 45),C (60; 45; 10), K (80; 0; 20), L (45; 50; 50),
M (10; 20; 5).

®dopma otuetHocTU: Batman dopmata A3 ¢ pemeHnem 3aJaHHbIX 3a/1a4.

3aiaHus A CaMOCTOSITENIbHON paboThI:

Hanswr: Tpeyronsauk ABC, tpeyronpauk DEF, Tpeyronmsaux KNT u npsimast LM, Tpebyercs:
3a0aya 1 — TOCTPOUTH IIMHUIO TIEepecedeHHs] TpeyroabHuka ABC 00IIero MONIOXKEHUS C
TpeyrosibHUKOM /[EF, 3aHuMarmuM mpoernupyiomee mnoioxeHue. OnpeneanuTs BUIUMOCTS,
3a0aua 2 - TOCTPOUTH TOUKY mepecedeHus npsamoit LM c tpeyrombnukom ABC. OnpenenuTsb
BUJUMOCTbD; 3a0aya 3 - TOCTPOUTD JIMHUIO MEpeceyeHHs TpeyroibHMUKa o0miero nojoxeHus ABC u
KNT. OnpenenuTts BUIUMOCTD.

PexoMeHnanmy 1o BhIMOIHEHWIO 33/IaHUIA U TIOATOTOBKE K MPAKTUYECKOMY 3aHITHIO

[IpopaboTka TeopeTHYECKOro MaTepuayiia Mo TeMe. JlaHHbIe Ui BBINOJIHCHUS 3aaHMUsI
HE00X0aUMO OpaTh B TaOJIHUIIE B COOTBETCTBHH CO CBOMM BapHaHTOM (BapuaHT — MOCACIHsS udpa
CIIMCOYHOTO COCTaBa IPYIIbI). 3aaHue BoinonHsAeTcs Ha Gopmare A3 (297x 420). Macmrad 1:1.
Yeprexu 3amad pa3MemaroTcs € y4eToM HaumOosiee PaBHOMEPHOTO pa3MEIICHHs B Tpeaeax
dopmara nucra. Bce Hagnmucu u oTAeNbHBIE 0003HAYCHHUS B BUAC OYKB U IHUQP, HOIDKHBI OBITh
BBITIOJTHEHBI CTaHIAPTHBIM IIpudTOoM pazmepoM 3,5u 5B coorBercTBrr ¢ ['OCT 2.304-68.

PexomeH1yeMbie HCTOUHUKU:

1. http://ecat.brstu.ru/cataldgtconpie%20%20yucoH0-MeTouueckne% 20rocodus/ Mk
enepHas% 20 rpaduka/lBamenko%20 .A.HaueprarensHas%20reomerpusi.  WmxeHepHasn%o
20rpaduka. 2009.pdf I'.A. UBamenko. Haueprarenbnas reomerpus. MmkenepHas rpaduka: Kypc
nekuuit/ I'.A.MBamenko, JI.A. Kupruszosa. —bparck: 'OY BIIO «bpl'V», 2009. — 143.
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2. http://ecat.brstu.ru/catalogfie6up1e%201%20y1e6H0-MeToAMuecKkrne%20mocobust / Nmke
HepHass% 2Qrpaduka/MBamenko%20 . A. HagyeprarensHas% 2Qreomerpust. Pabd.terpans. 2006.pdf
| HaueprarenbHas reomerpusi. Mmkenepuas rpaduka: Padouas terpaas/ I'.A. Hsamenko, JLII.
I'puropesckas, 3.B. Kpacnomanka. —Bbparck: [OY BIIO «bpl'Y», 2006.-88:.

OcHoBHas nuTepaTypa
1. Kopoes F0.U. Haueprarensnas reometpusi. M.: BIII, 2007. — 32%..
2. Ky3uenos H.C. HauepratenpHas reomeTpusi. YueOHUK. 2-€ uzg. nepepad. - M.: UHOPA-
M, 2011. 314.
JlomotHUTETbHAS TUTEpATypa
1. Haprosa JI.I'. HaueprarenbHas reomerpus: YdeOHOE MmocoOHe JUIsi CTYJICHTOB TEXHHMY.
cnenuanpHocterr By3oB / JI.I' HaproBa, B.M.Skynun. — M.: M3natenbckuii HEHTP «AKaJIeMHS»,
2005. — 288.
2. UBamenko I'.A.. HaueprarenbHas reomerpusi. MuxenepHas rpaduka: Kypc neximii/
I A.MBamenko, JI.LA. KupruzoBa. — bparck: I'OY BIIO «bpl'Y», 2009. — 143 c.
http://ecat.brstu.ru/catalogieonpie%201%20yueoH0-MeToanueckrne%20nocoous/UnxenepHas %o
20rpaduka/lBarienko%20.A.Haueprarenpaan%20reomerpus. Mmxenepran%20rpaduka.2009. pdf
KoHTpoabpHBIE BOMPOCHL AJIsi CAMOTIPOBEPKH
1. Kak ompenensieTcst Touka nepecedeHus MpsMor U TIOCKOCTH OOIIIETO MOJI0KESHUS ?
2. Kak onpenensieTcst ToUka repeceueHus IpsiMOi U TNIOCKOCTH YaCTHOTO TIOJOXKEHUS ?
3. B kaky1o mIockocTh 3aKItouaeTcs npsMas Ui ONpeesIeHNs TOUKH IepeceyeHus ?
4. Kaxk omnpenensieTcs: TMHUS epecedeHus AByX IIOCKOCTEH?
5. Kak ompenensercss BHIMMOCTb T€OMETPUYECKHUX JJIEMEHTOB Ha OPTOTOHAJIBHBIX
MPOSKIIUSX ?

IIpakTnueckoe 3ansaTne Ned

Tema: CeueHHe MHOTOrpaHHUKA IUIOCKOCThIO. (CeueHHe MHOTOrpaHHOW TOBEPXHOCTH
HECKOJIBKUMH CEKYIIMMHU II0CKOCTAMU. CedeHne KOMOMHUPOBAaHHONW MHOTOIPAaHHON MMOBEPXHOCTH
ceKkyIiel iockocThio. CeueHune mosiol (PUryphl CEKYIIeH MIOCKOCTHIO.

[{esib paboOTHI: M3yYEHUE TEOMETPUUYECKHX OCHOB IMOCTPOCHHUS M300paKEHUI MHOTOTPAaHHBIX
MOBEPXHOCTEH M MHOTOTPAaHHUKOB HAa YEPTEKE M OTHOLIECHUI MEXIy HUMH, METOJOB U IMpaBHII
BBIMIOJIHEHUSI W UTEHHUS YEPTEXKEH pa3MuHOrO HAa3HAYEHUS, METOAOB PEUICHMsS] HHKEHEPHO-
reOMEeTPUUECKUX 3a]]au Ha YepTexke, a TaK ke MpaBuil opopmiieHns rpaduueckoil KOHCTPYKTOPCKO-
TEXHUYECKOH U Apyroi JokymeHTanuu, B Tom uncie 1 B KOMITAC -3D.

3amanue:
1. JlocTpouTh NPOEKIMH YCEUEHHBIX MHOTOTPAaHHUKOB

€/ @ / \
N o\

, A4
N

%&A o 9O
< 1)

2. JlocTpouTth npoeKuHH YCEUEHHBIX MPU3M

¢ J% 9.9

[opsaoKk BHIMONHEHUS: TepeuepTUuTh ycioBue 3amad Ha (opmat A3, pasnenus ero Ha 10
yacteil. Pazmepsl n3o0pakeHuit mogoopaTth TakuM 00pa3oM, YTOOBI 3aIOJHUTH MOJATOTOBIICHHBIE
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siueiiku opmarta npuMepHo Ha 75%.BeimonHuTh TpeOoBaHUs 3a1a4.
®Dopma oryetHocTu: Batman opmata A3 ¢ perieHneM 3a1aHHbIX 3a/1ad.
3a/1aHus AJI CaMOCTOSITEeNIbHON paboThI:
1. UapuBunyansHOe 3aanue No2 «Y cedeHHas MMpaMHIa.

.

a Ne| 172 [3]4a]5s5]6]7 [8]9]|D

d d |65 |70 | 60 |65 |65 |70 |60 |85 | 65 |60
h |70 |5 |60 |65 |50 |55 |60 |65 |60 |55
a |45 |30 |20 |25 |45 |20 |30 |35 |45 |25
=| 30 |45 |45 |45 |30 |60 |45 |45 | 30 |45

JIoCTpOWTh TPH MPOCKIMHU YyCCUeHHOW mupaMuabl. OnpenenuTh HATypalbHYIO BEIUYHHY
ceueHust. [IocTpouTh pa3BepTKy yCEUEHHOW MOBEPXHOCTH MUPaMUAbI. [10CTPOUTH MPSIMOYTOIBHYIO
U30METPHIO YCCUCHHON mupamubl. JlaHHBIE CBOEro BapuaHTa B3aTh W3 TaOiwibl (Bapuant —
nocyeHss udpa CIUCOYHOTO COCTaBa TPYIINbI).

PexomMeHaIiy o BHIIOIHEHHIO 331aHUH U MOJITOTOBKE K MPAKTUYECKOMY 3aHATHIO

[TpopaboTKa TEOPETHIECKOTO MaTepralia 1o TeMe.

PexomMeHiyeMbie HCTOYHUKH

1. http://ecat.brstu.ru/cataldgtconpie%20%20yucoH0-MeToUueckne% 2Qrocodus/ Mk
enepHas% 20 rpaduka/lBamenko%2( .A.HaueprarenpHas%20reomerpusi.  WmxeHeprasn%o
20rpaduka. 2009.pdf I'.A. Usamenko. Haueprarenbnas reomerpus. MmkenepHas rpaduka: Kypc
nexiwmid/ I'.A.MBamenko, JI.A. Kupruszosa. —Bbparck: TOY BIIO «bpl'Y», 2009. — 143.

2. http://ecat.brstu.ru/catalogfie6up1e%201%20y1e6H0-MeToAMueckrne%20mocobus / ke
HepHass% 2Qrpaduka/Bamenko%20 . A. HagyeprarensHas% 2Qreomerpust. Pab.terpans. 2006.pdf
| Haueprarenpnas reomerpus. Wmxenepuas rpaduka: Pabouas rterpaas/ I'.A. HameHko,
JL.ILI puropesckas, 3.B.Kpacnomanka. —Bbparck: [OY BIIO «bpl'Y», 2006. - 8&.

3. http://window.edu.ru/resource/793/7679akieprarenbHas reoMeTpus: yueOHOE Mocoome
I'aunyma U.1., Jliotroposuu B.A., Kpusoii B.K., Cokxonos P.b., 2008.

4.  http://window.edu.ru/library/pdf2txt/651/58658627  OcHOBBI ~ HauepTaTEIbLHOU
reoMeTpun: yaeoHoe nocoodue / 3abenun A.B. 2004,

OcHoBHas nuTeparypa

1. Kopoes FO.1. Haueprarensnas reomerpus. M.: BIL, 2007. — 32%..

2. Ky3nenor H.C. HaueprarenbHasi reomeTpusi. YueOHUK. 2-€ u3f. nepepad. - M.: UHDOPA-
M, 2011. 314.

JlomosnHUTENbHAS TUTEpATypa
1. CemenoB B.H. VYuudwukamus u craHmapTu3anmis OPOSKTHOH JOKYMEHTAIlMH st
crpoutenberBa. —JI.: Ctpoiinzaar, 2011, — 61G.

2. Umxenepras rpaduka: CrnpaBounuk / JLII. I'puropesckas, .M. I'pebennimkosa, JI.b.
I'puropesckuii. —bparck: bpI'TY, 2002. . http://ecat.brstu.ru/cataldgheonpie%201%20yueomHo-
Meroanyeckne%20nocobus/Mmxkenepuas%20rpadural/l puropesckas%2U1.I1.%2A Tpasuna%208bl
noaHeHns%20ua0B. Yu.mocobue.2003.pdf /

KoHTpoabpHBIE BOMPOCHL AJIsi CAMOTIPOBEPKH

1. Yro Ha3pIBaeTCS MPU3MOIA?

2. YTo Ha3bIBACTCS MUPAMUIION?

3. Kakas reomeTrpuueckas ¢purypa Ha3pIBaeTCs MPSIMOU MMPU3MOMA?

4. Kakas reomerpudeckasi GuUrypa Ha3bpIBaeTCs MPAaBUIBLHON MUPaAMHUI0N?

5. Kakast nuHus moiay4yaeTcsi B CE4€HMM MHOTOIPaHHUKA MJIOCKOCTBIO?

6. OCHOBHO# TIPUHIIUI TOCTPOSHUS CEUCHUSI MHOTOTPaHHHUKA TUIOCKOCTHIO Ha AIIOPE.

7. Ilo kakoMy IPUHLIUITY OMPENESIOTCS HEOCTAIOIINE MPOEKIIUY TOUYEK, JISKAIIUX Ha
MOBEPXHOCTU MHOTOTpaHHUKA?

8. Kak cTtpoutcs ceueHrne MHOTOTpaHHUKA HECKOJIBKUMHU CEKYIIUMU MII0CKOCTSMU?
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IIpakTuyeckoe 3ansaTue NeS5

Tema: CeueHne KpUBOIl MOBEPXHOCTH IJIOCKOCTHIO.

Ilenb paboOThl: M3y4EHHE TEOMETPUUYECKHX OCHOB IIOCTPOCHMS HU300paKEHUH KPHUBBIX
MIOBEPXHOCTEH M F€OMETPUYECKUX TeJ, OTPAaHUYEHHBIX KPUBBIMHU ITOBEPXHOCTSMHM Ha YEPTEXKE U
OTHOLICHHHA MEKIy HHMMH; METOJOB M IPABWJI BBIIOJHEHUS W YTCHUS YEPTEKEH Ppa3IngHOIO
HA3HA4YE€HMsI, METO/I0B PELICHUs NH)KEHEPHO-TEOMETPUUECKUX 3a]1a4 HA YEPTEXKE, a TaK K€ IPABUI
oopmieHus rpadpuuecKoil KOHCTPYKTOPCKO-TEXHUUYECKON U JPYro JOKyMEHTAlMH, B TOM 4YHCIIe
u B8 KOMIIAC -3D.

3amanue:
1. JlocTpouTh MPOEKIMH YCEUEHHOTO MPSIMOT0 KPYrOBOI'O LIMIIMHIPA.

w
2. J1ocTpouTh MPOEKIIMH YCEUYEHHOTO MPSIMOTO KPYroBoro koHyca. Ilpumeuanue: aumamerp
ocHOBaHUs KoHyca — 50Mm; BeicoTa — 60MMm.

o om Ia

[opsaoK BHINOTHEHUS: NEPeUYepPTUTh ycJoBUE 3amad Ha ¢opmar A3, pa3aenuB ero Ha 8
yacTteil. Pazmepsl n3o0pakeHuit mogodpaTth TakuM 00pa3oM, YTOOBI 3aIOJHUTE MOJATOTOBIICHHBIE
syeku Gopmara npumepHo Ha 75%.BrimonHuTh TpeOoBaHuUS 3a/1a4.

®dopma otuetHocTU: Batman dopmata A3 ¢ pemneHnem 3ajaHHbIX 3a/1a4.

3ajiaHus 119 caMOCTOSTENbHON paboThl: MunuBuyansHOe 3ananue No3 « [umuHap»

[TocTpouTh TpH MNPOEKIMH YCEYEHHOTO NPSIMOro KPYroBOro LWJIMHAPA, Pa3BEpPTKy €ro
MOBEPXHOCTH, ONPEACTUTh HATYPAIbHYIO BEJIMYHHY CEUCHHUS. BBIMOTHUTH aKCOHOMETPHUYECKYIO
MPOEKIIMIO YCEUEHHOTO IMIINHPA.

— .
I {_"__L_UIII HianImming|
Iw %z= Ui :HlL

PexomMeHaIy o BHIIOIHEHHIO 33IaHUH U MOJITOTOBKE K MPAKTUYECKOMY 3aHATHIO

[TpopaboTKka TEOPETHIECKOTO MaTepralia 1o TeMe.

PexomMeniyeMbie HCTOYHUKH

1. http://ecat.brstu.ru/cataldgtconpie%20%20yucoH0-MeToUueckne% 2Qrocodus/ Mk
enepHas% 20 rpaduka/lBamenko%20 . A . HaueprarensHas%20reomerpusi.  WmxeHeprasn%o
20rpaduka. 2009.pdf I'.A. UBamenko. Haueprarenbnas reomerpus. MmkenepHas rpaduka: Kypc
nexiwmid/ I'.A. MBamenko, JI.A. Kupruzosa. —Bbparck: TOY BIIO «bpl'Y», 2009. — 143.

2. http://ecat.brstu.ru/catalogfie6up1e%201%20y1e6H0-MeToAMueckrne%20mocobus / Umke
HepHass% 2Qrpaduka/MBamenko%20 . A. HagyeprarensHas% 2Qreomerpust. Pab.terpans. 2006.pdf
| Haueprarenpnas reomerpus. Wmxenepuas rpaduka: Pabouas rterpaas/ I'.A. Hamenko,
JL.ILI puropesckas, 3.B.Kpacnomanka. —Bbparck: [OY BIIO «bpl'V», 2006. - 8&.

3. http://window.edu.ru/resource/793/7679akieprarenbHas reoMeTpus: yueOHOE mocoone
IM'aunyma U.1., Jliotoposuu B.A., Kpusoii B.K., Cokonos P.b., 2008.

4.  http://window.edu.ru/library/pdf2txt/651/58658627  OcHOBBl ~ HauepTaTEIbLHOU
reoMeTpun: yaeoHoe nocobdue / 3abenun A.B. 2004,

OcHoBHas auTeparypa
1. Kopoes F0.1. Haueprarensnas reomerpus. M.: BIL, 2007. — 32%..
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2. Kysnenor H.C. Haueprarenbnasi reomeTpusi. YueOHUK. 2-€ u3f. nepepad. - M.: UHDOPA-
M, 2011. 314.
JlonosHATENBbHAS IUTEPATypa
1. CemenoB B.H. VYuudwukamus u craHmapTu3anmis OPOSKTHOH JOKYMEHTAIlMH s
ctpoutenbserBa. —JI.: Ctpoiinzaar, 2011, — 61@.
2.T.A. Mpamenko. Haueprarenpnas reomerpus. MuxenepHas rpaduka: Kypc nexrmii/

I A.MBamenko, JI.LA. KupruzoBa. — bparck: I'OY BIIO «bpl'Y», 2009. - 143 c.
http://ecat.brstu.ru/catalofheonnsie %0201 %20yueon0-merToanyeckne%20nocoous/Muxenepuas %o
20rpaduka/MBamenko%20 .A.Haueprarensaas%20reomeTpus. HmxenepHag%20rpaduka.
2009.pdf /

KoHTpoabHbIEe BONPOCHI /1JIsl CAMOIIPOBEPKH

1. JIuneituateie moBepxHOCTH. Kak o0paszyercs muMHApUYecKas MoBepXHOCTh? HakIoHHBIH
numuHAp? [Ipssmoit kpyroBoi muauHApP? UTO Takoe 0uepK MOBEPXHOCTH?

2. Jluneituatele moBepxHocTH. Kak oOpasyercs KOHHUYECKash MOBEpPXHOCTH? HakmoHHBIN
konyc? [Ipsmoit kpyrosoit konyc? Kakast o6pa3yroras Ha3pIBaeTCs 0YEPKOBOM?

3. IloBepxnoctu Bpamenus. OOpazoBanue. M3o0paxenue. Kak oOpaszyercs moBepXHOCTb
ctepsi, Topa?

4. Kakasi TUHHS TOJy4aeTcss B CEYEHUH IMPSIMOTr0 KPYroBOT'O IIMIMHJPA IUIOCKOCTBIO, €CIH
IUIOCKOCTh TEPIEeHIUKYJIIpHA OCH BpallleHHs; MapajyielibHa OCH BpallleHUs; HaKJIOHEHa K OCHU
BpAILCHHUS [10J] YIJIOM, OTJIMYHBIM 0T 90 %7

5. Kakas nuHus momydaercs B CEYEHHHM MPSMOT0 KPYroBOI0 KOHYyCa IUIOCKOCTBIO, €CIU
IUIOCKOCTh TEPHEHIMKYIISPHA OCH BpallleHHs; MapajuleJbHa OCH BpallleHUs, HAKJIOHEHAa K OCHU
BpalieHus mox yrioM, ommuaeiM ot 90 ° mapaiensHa OXHON 0Opasyromieil; MPOXOIUT Yepes3
BEPLINHY?

6. OCHOBHOW TPHUHIUI TIOCTPOEHUS CEYCHHS IUIOCKOCThIO TEOMETPUYECKON (UTYPHI,
OTPaHUYEHHON KPUBOH MIOBEPXHOCTBIO, Ha JIIIOPE.

7. Tlo xakoMy NpPUHLHUITY OMNPEIENAIOTCS HEAOCTAIONIMe MPOEKIMHU TOYeK, JeKalluxX Ha
MIOBEPXHOCTHU KPUBOI MMOBEPXHOCTH?

8. B uem 3axirouaercs cnocod CeKylux IMIOCKOCTEH MpH ONpeesieHny JTUHUM MepecedeHus
KPHUBBIX TOBEPXHOCTEN?

9. B dyem 3akiouaercs Croco0 CEKyIHMX KOHIEHTPUYECKUX CQEP-TIOCPETHUKOB TIPH
OTIpeIeICHUH JIMHUU TIePeceyeHMs] KPUBBIX TTOBEPXHOCTEH?

IIpakTuyeckoe 3ansaTue Ne6

Tema: BzauMHOe niepecedeHne OBEPXHOCTEN

Ilenb paboOThl: M3y4EHHE TE€OMETPUUYECKHX OCHOB IIOCTPOCHMS HU300paXKEHUH KPHUBBIX
HOBerHOCTGI\/'I U TCOMCTPHUYCCKUX TCJI, OTPAaHUYCHHBIX KPUBBIMU IMOBCPXHOCTSIMU HA YCPTCIKE U
OTHOLICHHHA MEXKIy HHMMH; METOJOB M IIPABWJI BBIIOJHEHUS W UYTCHUS YEPTEKEH Ppa3IndHOIO
Ha3HAa4YE€HMsI;, METO/I0B PELICHUs MH)KEHEPHO-TEOMETPUUECKUX 33]1a4 HA YEPTEXKE, a TaK K€ IPABUI
oopmieHus rpadpuuecKoil KOHCTPYKTOPCKO-TEXHUYECKON U JPYrol JOKYMEHTAlMH, B TOM 4YHCIIE
u 8 KOMIIAC -3D.

3ajaHue:

1. ITocTpouTh MPOEKIUH JIMHUHU MEPEeceUeHUs 3aJlaHHBIX MOBEPXHOCTEH, MCIONB3Ys CIIOCOO

CEKYILIMX IIIOCKOCTEH.

2. IlocTpouTh MPOEKIUU JTMHUU TEPECEUCHUs 3aJaHHBIX HOBerHOCTeﬁ, UCIIOJIB3YSl CTIOC00
CEKYIIHX IUIOCKOCTEM.
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[TopsiioK BBIMIOJIHEHMS: TIEPEUEPTHTH yCJIOBHE 3amad Ha ¢opmar A3, pa3aenuB ero Ha 8
yacreil. Pasmeps! nzo0paxkeHuii mogo0parh Takum 006pa3oM, 4TOOBI 3aMOJHUThH MOATOTOBICHHBIC
siueiiku popmarta npuMepHo Ha 75%.BeimonHuTh TpeOoBaHUs 3a1a4.

®opma otyetrHocTu: Batman ¢opmara A3 ¢ perieHueM 3a1aHHbIX 3a1ad.

3aaHus 9 caMOCTOSTENbHOU paboThl: MuauBuayansHoe 3amanue Ne7 «Omrop Ne2»

Ha ¢opmare A3 BbemonHuTh cienyroomue 2 3axaud. 3amgada 1. Iloctpouts amMHUIO
IepeceueHs] 3aJaHHbIX [OBEPXHOCTEH HCHOJb3ysd CIOCOO BCIOMOTraTelIbHBIX CEKYIIMX
wiockocteil. 3amada 2. IIoCTpOUTh JMHUIO TEpEeCcCeYeHHs 3aJaHHBIX MOBEPXHOCTEH MCIONB3YS

Croco0 BCIIOMOTATENIbHBIX KOHIIEHTPHIECKUX cep.
[

J
e

S Mepecesere [T 5y
4 nobepwocmed | Ll

o {

111 il

PexoMeHnanmy 1o BhIMOIHEHWIO 33/IaHUHA U TIOATOTOBKE K MPAKTUYECKOMY 3aHITHIO

[IpopaboTka TeopeTHueckoro Marepuasna 1Mo Teme. JlaHHBIE CBOEro BapHaHTa B3SATh W3
tabnuiel (BapuaHt — nocnenss nudpa CrucOYHOTo COCTaBa IPYIINbI).

PexomeHyeMble HCTOUHUKH

1. http://ecat.brstu.ru/cataldgtconpie%201%20yuedbH0-MeToUueckne% 2Qrocobus/ Mk
enepHas% 20 rpaduxa/lBamenko%20 .A. Hauepratensuas%20reomerpus. Wmkenepran%o
20rpaduka. 2009.pdf I'.A. UBamenko. Haueprarenbhas reomerpusi. MmkenepHas rpaduka: Kypc
nexrwii/ I'.A . MBamenko, JI.A. Kupruszosa. —Bbparck: 'OY BIIO «bpl'Y», 2009. — 143.

2. http://ecat.brstu.ru/catalogfie6up1e%201%20y1eOH0-MeTOAMuecKeY020nocoous / Unxe
nepHan% 20rpadpuka/HBarnenko%20 . A. Haueprarensnan% 20reomerpus. Pa6.rerpags. 2006.pdf
| HaueprarenbHas reomerpusi. mxkeHepnas rpaduka: Pabouas terpans/ I'.A. Mpamenko, JLII.
['puropesckas, 3.B.Kpacnomanka. —bparck: 'OY BIIO«bpl'V», 2006. - 8&.

3. http://window.edu.ru/resource/793/7679akiepTarenbHas reoMeTpus: yueOHOE mocooue
IMaunyma W.A., Jlroropouu B.A., Kpusoii B.K., Cokomnos P.b., 2008.

4.  http://window.edu.ru/library/pdf2txt/651/58658627  OcHOBBl ~ HauepTaTeIbHOU
reomMeTpun: yaeoHoe nmocoodue / 3abenun A.B. 2004,

OcHoBHas nuTepaTypa

1. Kopoes }0.U. Haueprarensnas reometpus. M.: B, 2007. — 32%..

2. Ky3uenos H.C. HauepratenpHas reomeTpusi. YueOHUK. 2-€ uzg. nepepad. - M.: UHOPA-
M, 2011. 314.

JlononHuTenbHAS IUTEPATYPA
1. CemenoB B.H. VYuudukaumss u crangapTu3anus TPOCKTHOW TOKYMEHTAIlUW IS
crpourenscTBa. —JI.: Ctpoiinznat, 2011, — 616@.
2.T'.A. Usamenko. Hauepratensuas reomerpus. MmkeHepHas rpaduka: Kypce mexiuit/

I''A.UBamenko, JI.A. KuprmsoBa. — bparck: ['OY BIIO «bpl'V», 2009. - 143c.
http://ecat.brstu.ru/catalogvieonpie%201%20yue6H0-MeToanueckrne%20mocooust/UmkenepHas %o
20rpaduka/lBamenko%20".A. Haueprarensnas%20reomerpus. HNmxenepuas%20rpaduka.
2009.pdf /

KoHTpoabHbBIE BOMPOCHI JIJIsi CAMOIIPOBEPKH

1. CymHocTh criocoba mocpeAHUKOB MPH ONPEICTICHUH JIMHUH TTIEPEeCceUeHUs TOBEPXHOCTEH ?
2. YT0 Takoe TNIOCKOCTh-IIOCPETHUK ?

3. Kak npaBuiibHO 10100paTh MIIOCKOCTH - TOCPEIHUKN?

4.Yto Takoe OMOPHBIE TOYKHU JIMHUU TIEPECCUCHHUS ?
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5. Korma MokHO IpUMEHSTH CITOCO0 KOHIIEHTPUYIECKUX chep -TOCPETHUKOB?
6. UTo Takoe COOCHBIE TOBEPXHOCTHU ?

7. Kak onpenenuTs BUIUMOCTh TOYEK JIMHUU TTEPECEUCHUS ?

8. UTto Ha3bIBaeTCsl 30HON HAIOKCHHUSI TPOCKIIHIA?

IIpakTnyeckoe 3ansaTue Ne/
Tema: [TpaBuiia BeINOJHEHUST BUAOB

Heﬂb Da6OTBI: HN3YUCHUC IpaBUJI BBIINOJIHCHHUSA OCHOBHBIX, MCCTHBIX U HJOIOJHUTCIIBHBIX
BUJIOB; METOJIOB W MPAaBWJI BBIMOJIHEHUS] U YTCHUS YepTek el pa3IMdyHOro Ha3HAUYEeHUs; METO/0B
pelIeHUs WHXEHEPHO-TEOMETPUYECKUX 3a/lad Ha 4YepTexe, a TaK >Ke MNpaBul OQPOPMIICHHS
rpaguIecKoil KOHCTPYKTOPCKO-TEXHUYECKON M APYyroi JoKkyMeHTamuu, B ToM uncie 1 B KOMITAC
-3D.

3amanue:
1. JIna touexk A, B, C, D, 3agaHHbIX Ha TOBEpXHOCTAX netaned 1 w 2, HalTH
COOTBETCTBYIOIIME TOYKH Ha TIIABHOM BHUJIE, BUJE CBEPXY, BUC CIICBa.
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2 BriOpatb cootBeTcTBYIOIIEee HarmsaHoe uzobpaxenue (1, I, 1, IV) ans ykazanHbIX BUIOB
neramm (A, b, B, I').
3. s kaxaoro crunusoBannoro 3ganus (I, 11, I, 1V) nmasel Tpu Buma: riaBHBIN; CBEPXY;

cieBa. [l yKa3aHHBIX BHJIOB CTHIIM30BaHHBIX 3manuii (A, b, B, I') BeIOpaTh COOTBETCTBYIOIIIEE

HATJISTHOE U300paKeHHeE.
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4. JIns touek A, B, C, D, 3amaHHBIX Ha MOBEPXHOCTSX 3/JaHMs, HAUTH COOTBETCTBYIOIIHE
TOYKH HA I''TaBHOM BUJEC, BUIC CBerY 1 BHUJIC CJICBA.

5. o marasaaeiM n3o00pakenusm 3amanubix getamed (1, I, 1, 1V) BoImoaHWTh 118 HUX
CJIETYIOIINE BUIBI: TJIABHBIN BUJ, BUJl CBEPXY, BUJ ClIeBa U BHJI CIIPaBa.

e TS
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30aHue 1 30aHue 2 30arue 3 30aHue 4

6. [TocTpouTh HeOCTAIONTUH TPETHI BU 3aJJaHHBIX CTUIIM30BAHHBIX 3IaHUI
7. Ins Toukn A pacnojOKEHHOW Ha KpblIE 3JaHUs, HAUTH COOTBETCTBYIOIME TOYKH Ha
IJ1aBHOM BUJIE, BUJIE CBEPXY U BHUJIE CJICBA.

AR ARG
(A

[TopsiIoK BHINOJIHEHUsI: TIEPEUYEPTUTH YCIOBHE 3amad Ha ¢dopmar A3, paznenuB ero Ha 8
yacteid. Pazmepsl m3o0pakeHudd mogo0parh TakuM 00pa3oM, 4TOOBI 3alOHHUTH MOJATOTOBICHHBIC
siueiiku popmarta npuMepHo Ha 75%.BeimonHuTh TpeOoBaHUs 3a1a4.

®opma oryetHocTU: BaTtman hopmaTa A3 ¢ pelIeHneM yKa3aHHBIX 3a/1aHUM.
3a/1aHus AJI CaMOCTOSITeNIbHON paboThI:

1. TlocTpouTs MmO pazMepamM HEIOCTAOIIUN TPETUH BUA U HPSIMOYTOJIBHYIO H30METPHUIO
CTHJIN30BaHHOTO 3/IaHHs 110 CBOEMY BapHaHTy (mocienHssi Iudpa HOMEpa CIUCOYHOTO COCTaBa

| A4 B

TPYIIIbI).

PexoMeHaaIuu 1Mo BBITOJHECHMIO 3aJaHUK U IMOJTOTOBKE K MPAKTUYCCKOMY 3aHSATHIO

[IpopaboTka TeOpeTUYECKOro MaTeprasa mo TeMe.

PexoMeHyeMble HCTOUHUKH

1.TOCT 2.305-2008 H3006paxeHus: BUABI pa3pe3bl, CCUCHUS».

2. http://ecat.brstu.ru/catalogfie6up1e%201%20y1eOH0-MeTOAMuecKeY020n0coous /| Unxe
nepHan% 20rpadpuka/HBarienko%20 . A. Haueprarensuan% 20reomerpus. Pa6.rerpags. 2006.pdf
| Haueprarenbnas reomerpusi. mxkenepnas rpaduka: Pabouas terpans/ I'.A. Mpamenko, JLII.
['puropesckas, 3.B. Kpacnomanka. —bparck: 'OY BIIO «bpl'Y», 2006. — 88.

OcHoBHas nuTepaTypa
1. Kopoes }0.U. Haueprarensnas reometpusi. M.: BIII, 2007. — 32%..
JlomotHUTETbHAS TUTEpATypa

1. CemenoB B.H. VYuudukaumss u crangapTu3anus TPOCKTHOW TOKYMEHTAIlUW IS
crpourenscrBa. —JI.: Ctpoiinznat, 2011. — 616@.

2. JI. I1. T'puropesckas, JI. b. I'puropesckuii, O.M.TapacoBa. — bparck: I'OY BIIO «bpl'Y»,
2009. —  30.http://ecat.brstu.ru/catalovvieoupe %20 %20y4ebH0-eToqrueckne%20n0coous/ ke
epHas%20rpaduxa/I'puropesckasn%2Q1.I1.HaueprarensHas%20reometpusaCo.3a1a4.2009. pdfHaueprarens
Hast_reoMerpus:. COopHuK 3agay/

KoHTpOJBEHEIE BOIPOCHI JIJII CAMOIIPOBEPKHU

1. Yro HasbBaercsa BUAOM?

2. Ha3oBuTe 1ecTh OCHOBHEIX BUOB.

3. Kaxkoit Buj BHIOMpAIOT B KayecTBe T1aBHOTO (BUIa criepesu)?

4. Kak 00pa3yroTcsi OCHOBHBIC BHIBI?

5. Kakoii Bu1 Ha3pIBaeTCsl MECTHBIM?

6. Kakoii BuI Ha3bIBaeTCA NOIIOJIHUTEIILHBIM 7
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7.4Yt0 Takoe «IMHUHM HEBUAMMOTO KOHTypa»?

IIpakTuyeckoe 3ansaTue Ne8
Tewma: IIpaBuia BEIIOJHEHUS pa3pe30B
[lenb paboOThl: M3y4eHHE MPaBHJI BBIIOJHEHUS MPOCTBIX, CIOKHBIX U MECTHBIX Pa3pe3oB;
METOJIOB U MPaBUJI BBIIIOJHEHUS M UTEHUS YEPTEKEN pa3IMYHOrO HA3HAYEHMs; METOAOB PEILECHUs
MH)KEHEPHO-TEOMETPUUECKUX 3aJad Ha 4epTelke, a TaK ke NpaBui o(OpMIIEHUs Tpaduueckont
KOHCTPYKTOPCKO-TEXHUYECKOH U Jpyroi JokymMeHTaiuu, B ToM uncie 1 B KOMITIAC -3D.

3ajaHue:
1. Jlns cUMMETpUYHONM JeTald BBIOpaTh NPABWIBHBIA (POHTAJBHBIN pa3pe3 H3
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2. ]I HeCUMMETPUYHOH JIeTaly U3 MPEeAIOKEHHBIX BAPHAHTOB OTBETOB BHIOPATh MPABUIIBHO
MOCTPOEHHBIE (POHTAIBLHBIN U MPO(UIBLHBIN pa3pe3sl.

3. Iloctpouth GpoHTAIBHBIN, TPOGMIBHBIA M TOPHU3OHTAIBHBIA PARNERR CTUTU30BAHHOTO
3JaHUS.

e

: v

4. B cOOTBETCTBUM C BapuaHTOM (mociienHss mudpa HOMepa CIIUCOYHOTO COCTaBa TPYIIIBI).
Heobxoaumo mepeuepTuTh UMEIOIIMECS BHIBI 10 pa3MepaM U JTOCTPOUTh HemocTaromuid Bua. Ha
MecTe IMpaBOi MOJOBUHBI BHIA criepean (TJIaBHOTO BHJA) BBITOJHHUTH IOJIOBHHY (DPOHTAIBHOTO
paspesa, a Ha MECTe MMOJOBUHBI BUIA CJeBa — MOJIOBHHY NpodribHOTO paspesa. [Ipu BeimoaHeHUN
YKa3aHHBIX Pa3pe30B CEKYIIME IUIOCKOCTH HE 3aJar0Tcs, T.K. UX TOJIOXKEHHE OJHO3HAYHO: OHU
COBMAJAIOT C TJIOCKOCTSIMU CUMMETPHH JeTanu. Pa3pe3sl He 0003HauaTh. ['panuiield Mex Iy BUAOM
U pa3pe3oM CIYKUT OCb CUMMETpUH. [10CTpOUTH MPSMOYTOJILHYIO MU30METPUIO C Bhipe3oM 1/ 4
yacTu. [IpocTaBUTh pa3Mepsl, pacrpesessss WX PaBHOMEPHO Ha Bce TpU H300pakeHus. Huxe
anBe;[eHa CXEMa BBIIIOJTHCHUA pa3pe30B.

\

dopma otuetHocTH: Barman dopmara A3 ¢ perieHreM yKa3aHHOTO 3a1aHHUS.

3a/iaHus JJi9 CaMOCTOSTEIbHON paboThI:

1. B coorBerctBUU ¢ BapuaHTtoM (mociemHss nuppa HOMEpa CTYACHYECKOro Ouiiera)
HEO0OXOUMO TepeyepTUTh MUMEIOIUECS BUBI 0 pa3MepaM U JOCTPOUTh HenocTaromui Bua. Ha
MecTe IMpaBOi MOJOBUHBI BHIA criepean (TJIaBHOTO BHJA) BBITOJHHUTH IOJIOBHHY (DPOHTAIBHOTO
paspesa, a Ha MeCTe BHJa CJIeBa — BBINIOJHUTH NMPOGUILHBIN pa3pes. ['panutield Mexay BUIOM U
pa3pe3oM CIyXHUT Ooch cuMMmeTpuu. [Ipu BeIOTHEHUH (DPOHTAIBLHOTO pa3pesa CleAyeT YKas3aTh
MOJIO’KEHUE CeKyIIel MIocKocTH. [Ipu BbImoMHEHUN MPO(UIBLHOTO pa3pe3a ceKyias MIOCKOCTh He
3a1a€tcsl, T.K. €€ MOJIOKEHUE OJIHO3HAYHO: OHA COBIAJIAET C IUIOCKOCThIO CUMMETPHUU JIETAJIU.
[TocTpouTh MNPSIMOYTOJBHYIO H30MeTpHi0O ¢ Bbipe3oMm 1/ 4 wgactu. [IpoctaBuUTh pasMepsl,
pacmipenenssi ©X paBHOMEPHO Ha Bce Tpu u300pakeHUs. Huke mpuBeneHa cXema BBIMOTHEHHS
pa3pe3oB.

) E}
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PexomMeHn1a1ny o BBITOJIHEHUIO 33/1aHUH U TOJITOTOBKE K MPAKTUYECKOMY 3aHSITUIO

[TpopaboTka TEOPETUUECKOTO MaTepuala o TeMe.

PexomMenryemble HCTOYHUKU

1.TOCT 2.305-2008 H300paxeHusi: BUABI pa3pe3bl, CCUCHUS».

2. http://ecat.brstu.ru/catal0ghiconbie%2%20yuebHo-MeTomnueckne%20mocodus / Mmke
HepHasn% 2Qrpaduka/MBamenko%20 . A. HagyeprarensHas% 2Qreomerpust. Pab.terpans. 2006.pdf
| Haueprarenbhnas reomerpusi. Mmkenepuas rpaduka: Padouas terpaas/ I'.A. Hsamenko, JLII.
I'puropesckas, 3.B. Kpacnomanka. —Bbparck: 'OY BIIO «bpl'Y», 2006. — 88.

OcHoBHas nuTeparypa
1. Kopoes F0.1. Haueprarensnas reomerpus. M.: BIL, 2007. — 32%..
JlomonHuTEIbHAS TUTEPATYypa

1. CemenoB B.H. VYuudwukamus u craHmapTu3anmis OPOSKTHOM JOKYMEHTAIlUH IS
crtpoutenbserBa. —JI.: Ctpoiinzaar, 2011, — 61G.

2. JI. II. I'puropesckas, JI. b. I'puropesckuii, O.M.TapacoBa. —bparck: 'OV BIIO «bpI'V», 2009.
— 3Q. http://ecat.brstu.ru/catalOgecrpie%201%20yue6H0-MeToamndeckre%20nocobus/NmkeHepHast

%20rpaduxa/'puropesckas%2Q1.I1.HaueprarenpHas%20reometpus.Co.3a1a4.2009. pdfHauepraTenpras
reomerpust: COopHuUK 3anay/

KoHTpoabHbBIE BOMPOCHI JIJIsi CAMOIIPOBEPKH

1. Yrto Ha3bIBaeTCS pazpe3om?

2. Kaxk oOpazyercs pazpes?

3. Uro nzobpaxkaroT B pa3pese?

4. Kakoil pa3pe3 Ha3bIBaIOT MPOCTHIM?

5. Kakoii pa3pe3 HazpiBatoT hpoHTATBHBIM? [IpodunbabIM? ["OpHr30HTATIEHBIM?
6. Kakoii pa3pe3 Ha3bIBatOT TIOMaHbIM? CTyleHYaThIM ?

7. Kax BBITIOJIHSIETCS IITPUXOBKA HA U300paKeHUH pazpesa?

IIpakTuyeckoe 3ansaTue Ne9

Tema: IIpaBusia BHIONHEHUSI CeUEHUN. Paboma 6 manvix epynnax — cmyoenyeckas epynna
pazbusaemcss Ha nooepynnel no 3-4 uenogexa. Kaogwcoas nooepynna npouzgooum npoeepKy
epaguueckux pabom cmyodenmos opyeux noozpynn na coomsemcmaue mpebosanusim I'OCT 2.305
— 2008 #306pasicenus:. uodvl; pazpesvl; ceueHUus».

[{enb pabOTHI: M3yUEHUE MTPABUII BBITTOJIHEHHUSI HAJIOKEHHBIX, BRBIHECEHHBIX CEUCHUI; METOJI0B
W TIpaBWJ BBHIMOJHEHUS W YTCHUS YEPTEKEH pa3IMYHOrO HA3HAYCHUS, METOJOB pEIICHUS
WHXCHEPHO-TEOMETPHUSCKUX 3a7ad Ha YepTeke, a TaKk ke mpaBuil ohopMieHHUS TpaduvecKon
KOHCTPYKTOPCKO-TEXHUYECKOHN M APYyro fokymeHTaruu, B ToMm uncie 1 B KOMITIAC -3D.

3ajanue:
1. ITocTpouTh yKa3aHHBIC CEUEHUS IS ICTAJI BAJIUK;
B
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2. T'paduueckyro paboTy BbIMOIHUTHE Ha ¢opmare A3. B COOTBETCTBMHM ¢ BapHaHTOM
(mocnenHsis Edpa CIUCOYHOTO COCTaBa TPYIIIBI) TPEOYETCs: MOCTPOUTD TPU MPOSKIINH YCEUSHHOMN

IPU3MBEI, |
‘ ™ = ‘/ N < 1 <J>
N, OAG [ o=
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3. I'paduueckyro paboty BeIMOMHUTH Ha ¢opmare A3. B COOTBETCTBHM C BapHaHTOM
(mocnenHsis nEdpa CIUCOYHOTO COCTaBa IPYIIIBI) TPEOYETCs: MOCTPOUTh TPU MPOSKIINH YCEUSHHOMN
MYCTOTENON MPU3MBI;

7
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[TopsiIoK BHIMOJIHEHUSI: TIEPEUYEPTUTH YCIOBHE 3amad Ha ¢dopmar A3, paznenuB ero Ha 4
yactu. Pa3zmepsl n300pakeHuit mogo0paTh TakuM 00pa3oM, YTOOBI 3alOJIHUTH MOJTOTOBJICHHBIC
ssueiiku popmara npuMepHo Ha 75%. BbImoHuTh TpeOoBaHUS.

®dopma otyetHocTU: BaTtman hopmaTa A3 ¢ pelIeHneM yKa3aHHBIX 3a/1aHUM.

3ajjaHus Ui CaMOCTOSITEJIbHOW PaOOTHI:

1. Ha ¢opmare A3 B macmrabe 2:1 BRIMOTHUTH Tpaduueckyto pabory. B coorBercTBHHU C
BapraHTOM (MOCIIeHss HUdpa CIIUCOYHOTO COCTaBA IPYIIIBI) TPEOYeTCs:

—IOCTPOUTH TPH MPOEKIIUH YCEUCHHON MOIEIH;

—BBINOJHUTH HAJIOKECHHOE CEUYCHUE,;

—OIpE/ICIUTh HATYPAIbHYIO BeanHHy (bnrypm CeueHUs

/

PexoMeHnanmy 1o BhIMOIHEHWIO 3a/IaHUH U HOI[FOTOBKC K npaKTquCKOMV 3aHATHIO

[MpopaboTka TeOpETHYECKOTO MaTepHaa 1o TeMe.

PexomeHyeMble HICTOUHUKH

1.TOCT 2.305-2008 H300paxeHusi: BUABI pa3pe3bl, CEUCHUS».

2. http://ecat.brstu.ru/catalogfie6up1e%201%20y1e6H0-MeToAMueckrne%20mocobus / ke
HepHass% 2Qrpaduka/MBamenko%20 . A. HauyeprarensHas% 2Qreomerpusi. Pab.terpans. 2006.pdf
| HaueprarenbHas reomerpusi. Mmkenepuas rpaduka: Padouas terpaas/ I'.A. HUsamenko, JLII.
I'puropesckas, 3.B. Kpacnomanka. —Bbparck: 'OY BIIO «bpl'Y», 2006. — 88.

OcHoBHas nuTeparypa

1. Kopoes FO.1. Haueprarensnas reomerpus. M.: BIL, 2007. — 32%..

2 Ky3nenos H.C. Hauepratenbnas reomerpus. YueOHUK. 2-€ u3. nepepad. - M.: UHDPA-
M, 2011. 314.

JlomomHUTEIBHAS JTUTEPATYPA

1. CemenoB B.H. VYuudwukamus u craHmapTu3anis OPOSKTHOH JOKYMEHTAIlMH st
crtpoutenberBa. —JI.: Ctpoiinzaar, 2011. — 61G.

2.HaueprarensHas reomerpusi. MmxenepHas rpaduka: Pabouas terpaas/ I'.A. MBameHko,
JLIL. I'puropesckas, 3.B. Kpacnomanka. — bparck: I'OY BIIO «bpI'Y», 2006. — 8&.http://ecat.
brstu.ru/catalo®/ue6nb1e%201%20yucoH0oMeTonMueckne%2010cobus/Muxkenepuas%20rpadukal
NBamenko%2 .A.Haueprarenpuas%20reomerpus.Pab.rerpans.2006.pdf /

KoHTpOJIbHBIE BOIPOCHI JUISl CAMOIIPOBEPKHU

1. Yro Ha3bIBaeTCS CCUCHUEM?

2. Yt0 n300paXkaroT B CEUECHUU?

3. Kak o6o3HauaeTcs ceueHue?

4. Kakoe ceueHHe Ha3bIBACTCS BHIHECCHHBIM ?

5. Kakoe ceueHne Ha3bIBaeTCs HAJIOKCHHBIM ?

6. Uem ceueHune OTiIMYaeTcs OT pazpes3a’?

9.2.MeToanyecKkue yKa3aHusi 10 BHINOJTHEHUIO KOHTPOJIBHBIX padoT

KonTtponbHbie paboThl 1 1 2 BBIMIONHSIIOTCS MO0 WHAWBUAYAIbHBIM BapuaHTaM. 3adaHus IS
WX BBHINIOTHEHHUS MOXKHO B3ATh Ha CTEHAaX Kadeapsl, y TpenojaaBareis Wiud B Jaboparopuu
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kadeaps! (aya. 33154). 3amanust BRIMOIHAIOTCS Ha BaTMaHe Gpopmara A3 B pydHOM HCITOJHCHHH.
[Ipu ycnemHoMm ocBoenunu rpaduueckoro penakropa KOMIIAC - 3D BeimonHenue rpaduueckon
9acTH KOHTPOJIHBIX PabOT MOXKHO BBINTOJHHUTH Ha KoMIbloTepe. B a3ToM cimywae momyckaercs
dopmar A3 nipu pacrieuatke popmatupoBath 10 A4. KoHcynpTanuu mo mpobiemMaM BbITOJTHEHUS
VHJIMBUIyIbHBIX 33/1aHUH KOHTPOJBHBIX PaOOT MPOBOSTCS BO BPEMS AyJUTOPHBIX 3aHATHH
(Mekumii, NPAKTHK) WM HEMOCPEICTBEHHO B 4Yachl, BBIICICHHBIC IS KOHCYJIBTHPOBAHHS.
KoHTponpHBIEe pabOTHl MOAIIMBAIOTCA W XPAHATCS CTYJCHTOM 0 3adeTHOW ceccuu. Ilpu cmaue
3ayeTa aIbOOM YepTek el oCTaeTcs y mpernoaaBaTes.

10.MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUH, UCTTOJb3YEMBIX ITPH
OCYHECTBJIIEHUU OBPA3OBATEJIBHOI'O ITPOIECCA 11O JUCHUITJIMHE

HudopmanronHo-koMMyHuKannonubie Texuoioruu (MKT) — mpernomaBaTeis HCIIONB3YET

ias:

- MMOJTYYCHUS MH()OPMAIIMH TIPH IMTOATOTOBKE K 3aHATHSM,
- CO3JIaHMs MPE3CHTAIMOHHOTO COMPOBOXKIACHHMSI JICKIIUH;
- CO3JaHUs TEMATUUECKUX BEO-CAlTOB;

- HIHTEPAKTUBHOTO OOIIIECHUS,

- yyacTus B OHJIaifH-KOH(pepeHI X,

- paboTHI B 3JIEKTPOHHOW HH(POPMAIIMOHHOH Cpeje;

- OC Windows 7 Professional;

- Microsoft Office 2007 Russian Academic OPEN Naédle

- ArtuBHpycHoe porpamMmmuoe obecnieuenne Kaspersky Sequritflorosop Ne18050t 05.10.18. Cpoxk
neicteusi-c 01.10.1810 25.10.19.

- [10 «AnTtumiaruar» Joroeop Ne 7500t 19.11.18. Cpok aeiictBus-¢ 19.11.18 mo 19.11.19.

- KOMITAC-3D V 13 Cy6auuen3uonssiii gorosop Nell-2011-028ot 30.09.201t. Homep
nurien3rnonHoro coramenust Kx-11-01142Tunensus Ne 12500Cpok neficTBUs-0eccpoydHas JIUIEH3Us

11. OMMCAHHUE MATEPUAJIBHO-TEXHUYECKOWM BA3BI, HEOBXOIUMOM JIJIsI
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCIHUITJIMHE

Buo

Haumenosanue

Ilepeuensv ocnoenozo obopyoosanusn NeJIk u 113
3aHAmMuUA ayoumopuu
1 2 3 4
Jlexumonnas ayauropus | MHTepakTHBHAS IIoCKa «SMART»
I (MyIbTUME M HBIHA WutepaktuBubiii  mianmer Wacom RL-2200 Tk 1-17
K KJIacc) Cuctemnsiii 610k PU-351, yauebnas mebeinb KL
16-Mouutop 17"LG L1753-SF, 16ZuctemubIi
N omok AMD 690G,Seadate 250Gb, DIMM
I3 JlucnneHHE Kiace 2*512Mb, DVDRV,FDD, 113 1-20
Ilpuntep nazepunii HP Laser Jet P2015 A4,
y4eOHas MeOeIb
Oo6opynosanue 10-
CP (kp) 431 I1K i5-2500/H67/4GbNouurop TFT19 )

Samsung);

npunrep HP LaserJet P2055ye0nas meGens -
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Ipunoxenune 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJIEHUSI
IMPOME/XKYTOYHOU ATTECTAIIUHN OBYUYAIOIIUXCHA ITO JTUCIUIITIMHE

1. Onucanne GoHIAa OMEHOYHBIX CPeACTB (MACOPT)

Ne
KOMIIeT
eHLMH

JJ1eMeHT
KOMIIeTeHIIUH

Pa3zgen

Tema

POC

OIlIK -1

CrnocoOHOCTh
HCIIOJIb30BATh
OCHOBHEIE
3aKOHBI
€CTECTBEHHOH
ay4IHBIX
JUCLMIUINH B
npogeccuoHa
JIBHOM
JEATEIIbHOCTH

1.0cHOBEI
HavepTaTen
bHOU
reOMETpUU

1.1. MerTtonsl MIPOCIIMPOBAHHS.
[IpoenpoBanrie TOYKM Ha TPU B3aUMHO
MEepIEHUKYISIPHbIE IIJIOCKOCTH
npoekuui. [Ipoexuuu npsmoi. Ilpsmeie
o0IIero MOJIOKEHHUS; TPSMble YaCTHOTO
nojoxeHus.  B3auMHOe — mosiOKEHUE
npsAMON M TOYKU. B3anmHOEe mojoxeHue
MPSIMBIX.

BOIIPOCHI K
3a4eTy C OIl.
NeNe 1.1 —
1.13

1.2. Tlpoekmuu TUIOCKOCTH. 3ajaHue
IJIOCKOCTH Ha KOMIUIEKCHOM YEpTEeXeE.
[Imockoctu o01miero IIOJIOKEHUS,
IJIOCKOCTH  YPOBHSI,  MPOEHUPYIOIIHE
MJI0CKOCTH. ToYKa 1 mpsiMasi B TFIOCKOCTH.
JIuHnn ypoBHsS B IUIOCKOCTH. B3auMHoe
MOJIOKEHWE MPSAMOM HW  TJIOCKOCTH,
MIOCKOCTEH.

BOIIPOCHI K
3a4eTy C OIl.
NeNe 1.14 —
1.36

1.3. Kpussie smHHH. CBoiicTBa
OPTOTOHAJIbHBIX TPOCKIIMI
KpuBOoM  nuHuUM.  [IpocTpaHCTBEHHBIE

KPUBBIC JINHUU.

BOIIPOCHI K
3a4eTy C OIl.
NeNe 1.37 —
1.44

1.4. MHorOTpaHHbI€ MMOBEPXHOCTH. TOYKa
Ha MOBEPXHOCTH. Ceuenue
MHOTOIpaHHHMKa IJIOCKOCThIO. CedeHue
MHOI'OT'PaHHOU IIOBEPXHOCTH
HECKOJIbKUMH CEKYIIMMHU IUIOCKOCTSAMH.
Ceuenue KOMOWHUPOBAaHHOMN
MHOTOTPAHHON TMOBEPXHOCTH  CEKYLIEH
wiockocTeio. CedeHue moyo  (Urypsl
CEKYIIeH MIOCKOCTHIO.

BOIIPOCHI K
3a4ery

NeNe 1.45 —
1.51

1.5. Kpussie noBepxHoctu. Obpa3zoBaHue
U 3aJaHUC IIOBEPXHOCTH Ha YEPTEKE.
Knaccudukanus MTOBEPXHOCTEH.
OnpeneneHre HEAOCTAIOMIUX MPOEKIUH
TOYEK Ha KpPHUBOM IIOBEPXHOCTHU.
BuHTOBBIE TOBEPXHOCTH.

BOIIPOCHI K
3a4yeTy C OLL.
NoNe 1.52 —
1.59

1.6. JIuneiiuateie MTOBEPXHOCTH.
IToBepxHoCcTH BpaICHHUSL. Ceuenue
MTOBEPXHOCTH TUIOCKOCTBIO.

BOIIPOCHI K
3a4eTy C OIl.
NeNe 1.60 —
1. 66

1.7. Bzaumnoe
IMOBEPXHOCTEM.

MEPECCUCHUC

BOIIPOCHI K
3a4eTy C OIl.
NeNe 1.67 —
1.68

1.8. B3aumuoe MepeceucHme
MHOT'OTI'paHHBbIX HOBerHOCTGI\/'I.
Pa3BEpTKH MOBEPXHOCTEM.

BOIIPOCHI K
3a4ery
NoNe 1.69 —
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1.71

1.9. AKcoHOMETpUYECKHE MPOEKIHH. | BOIIPOCHI K
Crannmaptaeie npoeknuu. KoaddummeHt | 3a4dety ¢ o1l.
HCKa)KCHHUSI. NoNe 2.72 —
2.74

2

ue

2.1. CranmapThl odopmIIeHHSsI | BOIIPOCHI K

I'paduuec | KOHCTPYKTOPCKOM JOKYMEHTALUH. | 3a4ETY C OL.
KO€
oopMIIeH | uyepTexHbIe MPHUTHI; OCHOBHASI HANMUCE. | 2. 78

dbopmatel, wmacmTaObl; THmbl JUHUAN; | NeNe 2,75 —

2.7.11paBuna BBIMTOJTHEHHUS BHJIOB. BOITPOCHI K

YepTeKen 3a4€Ty C OL.

NoNe 2.79 —
2.82

2.8.1IpaBuia BBITOJTHEHUS Pa3pE30B. BOITPOCHI K
3a4eTy C OIl.
NoNe 2.83 —
2.92

2.9.11paBuna BBIMOJTHEHUS CEUCHUH. BOITPOCHI K
3a4eTy C OIl.
NoNe 2.92 -
2.95

2. Bonpochl Kk 3aueTy

Ne KoMmnerenuun

n/ BOITPOCHI K 3AYETY C OHEHKOU

n | Kox | Onpenesnenne

1 2 3 4

1. |OIIK-1 Cnoco6uocts | 1.1. Meroasl mnpoenupoBanusi. LleHTpanbHOE NpOELUPOBAHUE;
HCIIOJIb30BaTh [TapannensHOe MpoerpoOBaHUE.
OCHOBHBIE 1.2. TIpoerupoBaHre TOYKM HA JIBE B3aUMHO MEPICHIUKYISIPHBIC
3aKOHBI TJIOCKOCTH MPOEKIUid. Dmop MoHxa
ecrectBeHHOHa | 1.3. [IpoennpoBaHre TOYKM Ha TPU B3aMMHO IEPIECHAUKYISIPHBIC
YYHBIX TJIOCKOCTH MPOCKIUN
AUCHHUILINH B 1.4.11aTp cBOMCTB 31I0pa MoOHXa.
Hp(j‘beCCHOHam’ 1.5.TIpoexiuu npamoii. IIpsiMbie 001IEro MOMOKEHNS
HOM = = =

1.6. TlomoxeHnne NPSIMONW OTHOCHUTEIBHO IUIOCKOCTEH MPOCKIIUMN.

NEeSITEIIbBHOCTH

IIpsimMble ypoBHs. I Opu30HTaID.

1.7. TlonoxeHne NPSIMOW OTHOCHUTEIHHO IUIOCKOCTEH MPOCKIIUMA.
IIpsiMble ypoBHS. PpOHTAIIE.

1.8. TlonoxeHnne NPSIMOW OTHOCHUTEIHHO IUIOCKOCTEH MPOCKIIUMN.
IIpoenupyromue npsiMele. I 0pu30HTaNIBHO NPOEHUPYIOLIAs psiMas.

1.9. TlonoxeHue mUPSIMON OTHOCUTENHHO IIOCKOCTEH MMPOCKIIHIA.
ITpoenupyromue npsimpie. @POHTAIBHO MPOCHUPYIONIAs PAMasi.

1.10.B3aumMHoe nosoxkeHue npsaMbIx. [lapamienbHble mpsiMbIe.

1.11.B3auMHoe nosioxkeHue npsimbix. [lepecekaromuecs npsmole.

1.12.B3auMHO€ MOJIOKEHHUE MPSAMBIX. CKPEIIUBAIOLINECS TIPSIMBIE.

1.13.TIpuHaIe)KHOCTh TOYKHU TIPSIMOM.

1.14.TIpoeknuu maockocTH. CriocoObl 3aaHus TIIOCKOCTH Ha
yeprexe. Tpu TOUKH, HE Jexalye Ha OJHOMN MTPSMOU.

1.15.T1Ipoeknuu maockocTH. CriocoObl 3aaHus TIIIOCKOCTH Ha
yeprexke. JlBe napajienbHble NpsMBbIe.
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1.16.I1Ipoeknuu maockocTH. CriocoObl 3aaHus TIIIOCKOCTH Ha
yeprexe. [Ipsimas 1 Touka el He mpuHaJIeKalas.

1.17.TIpoeknuu mockocTH. CriocoObl 3aaHus TIIIOCKOCTH Ha
yeprexe. [IBe mepecekarmuecs npsMele.

1.18.TIpoekruu mnockoct. CrocoObl 3a/1aHuUs TUIOCKOCTH Ha
yeptexe. [lnockas durypa.

1.19.TlonoxkeHue MI0CKOCTH OTHOCUTENBHO IIOCKOCTEH POSKIIUH.
ITnockoctr ypoBHSI. ['OpU30HTAIBHBIE TIIIOCKOCTH.

1.20.TTonoxxeHune MIOCKOCTH OTHOCUTEIBHO TIOCKOCTEH MPOCKITHIA.
ITnockoctr ypoBHs. DpOHTANIBHBIE TIIIOCKOCTH.

1.21.TlonoxxeHue MIOCKOCTH OTHOCHTEIBHO TIOCKOCTEH MPOCKITHIA.
[Ipoenupytomue MmIOCKOCTU. ['OpU30HTAIBRHO MpOEHUpYIOLIAs
IUIOCKOCTb.

1.22.TlonoxxeHne TIOCKOCTA OTHOCUTENBHO TUIOCKOCTEH MPOCSKIIUM.
[Ipoeunpyromme  mIOCKOCTH.  DPOHTAIBHO  MPOEUUPYIOLIAS
ILUIOCKOCTD.

1.23.TTpuHaanexHOCTh TPSIMOM TIIOCKOCTH.

1.24 TlpuHajie:xKHOCTh TOYKH MIOCKOCTH.

1.25.1IpoBeaeHNE TOPU3OHTAICH B TUIOCKOCTH.

1.26.1TpoBenenue GppoHTaNel B MIIOCKOCTH.

1.27. B3auMHOE TIOJIOKEHUE TPSIMOM H TIUIOCKOCTH. [Ipsimas
napaJuienbHas TUIOCKOCTH.

1.28. B3aumHoe mojoxkeHHe TpsSMON u TIockocTH. [lepeceueHue
psIMOM OOIIET0 MOJOXKEHUS C MPOCIUPYIONIEH TNIOCKOCTBIO.

1.29. BzaumHoe mosoxxkeHune 1iockoctel. [lepeceuenne miockocTu
00IIero NOJ0KEHHUS C MPOSIUPYIONIEH MIIOCKOCTHIO.

1.30. Bzaumuoe mosnoxkeHue  I1Iockocte.  I[lepecedyeHue
MPOEUUPYIOLIUX [IIOCKOCTEM.

1.31. BzaumHoe monoxkeHHe NpsAMoil M 1uiockoctu. Ilepeceuenue
PSIMOI OOIIETO TOJIOKEHHS C TUIOCKOCTHIO OOIIErO IOJIOKECHHUS.
Tpu sTana. Oramn nepBbIi.

1.32. B3aumHOe MOJ0KEeHHE TPsSMON | TIOocKOoCcTH. [lepeceueHue
npsiMOK OOIIETO TMOJIOKEHUS C TUIOCKOCTBIO OOIIEro MOJOKEHUSI.
Tpwu sTamna. Otan nepBblid U BTOPOU.

1.33. BzaumHoe monoxkeHue npsaMoil M ruiockoctu. Ilepeceuenue
PsIMOI OOIIETO TOJIOKEHHS C TUIOCKOCTHIO OOIIETO IOJIOKECHHUS.
Tpu dramna.

1.34. BzaumHoe monoxxkeHue IockocTedl.  [lapamienbHbie
TJIOCKOCTH.

1.35.B3aumHoe nonoxkeHue miockocter. [lepeceuenne miockocTei
o0miero nojoxeHus. Crnocod MocpeaHUKOB.

1.36.B3aumHoe monoxkeHue miockoctel. [lepeceuenne miockocTei
obmiero monoxeHus. [lepeceduenre TpeyroJbHUKOB

1.37. KpuBeie nuaunu. CrocoObl 3amaHus KPUBOW JIMHUU Ha
YepTexKe.

1.38.KacaTenpHasi K IUIOCKOW KPHUBOW B HEKOTOPOH €€ TOUKe

1.39.Hopmasib K TUIOCKOM KPUBOM B HEKOTOPOM €€ TOUKe

1.40.KpuBu3Ha K IMJI0CKOH KpUBOH B JAHHOM TOUYKE

1.41.1leHTp KpUBHU3HBI KPUBOM B JTAHHOU TOYKE

1.42.CBoiicTBa OPTOrOHAJBHBIX MPOEKUUH KPUBOH JIMHUU.

1.43. TIlpoctpaHCTBEHHBIE KpHBBIC JUHUHU. LunmuHapudeckas
BUHTOBAA JINHHUA.

1.44. TlpocTpaHCcTBeHHBIE KpHBBbIC JUHHH. KOHMYEcCKass BHUHTOBas
JIMHUAA.
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1.45. Mmuororpanasie  moBepxHocTtu. Ilpusma. Touka Ha
IIOBEPXHOCTH.

1.46. Mmnororpannbie moBepxHocTH. Ilupammma. Touka Ha
IMIOBEPXHOCTH.

1.47. CeueHne MHOIOrpaHHHMKA IJIOCKOCThIO. CedeHHe NpU3MBI
IJIOCKOCTBIO.

1.48. Ceuenne MHOTOTpaHHHMKA IIOCKOCTHIO. CeueHue MUpaMuabl
IIOCKOCTBIO.

1.49. CeyeHue MHOTOTPAaHHOH TOBEPXHOCTH  HECKOJIBKUMH
CEKYUIMMH IIOCKOCTSIMHU.

1.50. Ceyenne KOMOMHHMPOBAHHOM MHOTOTPAaHHOW TOBEPXHOCTH
CEKYIIIEeH MIOCKOCTHIO.

1.51. CeveHue TONON TreoMeTpUYECKOH (UTYPBI  CeKyIel
IJIOCKOCTBIO.

1.52. OOpa3oBanume U 3aJaHHE [OBEPXHOCTH Ha 4YepTeKe.
[l pudeckast MOBEPXHOCTb.

1.53. OOpazoBanne U 3aJaHUE TOBEPXHOCTH Ha YEPTEKe.
KoHnueckast 1oBEpXHOCTb.

1.54 . Knaccudukanus moBepXHOCTEH.

1.55. OOpa3oBanme © 3a7aHHE [OBEPXHOCTH Ha 4YepTEKe.
IToBepXHOCTH BpalieHus.

1.56.00pa3oBanue u 3agaHue MOBEPXHOCTH Ha uepTexe. BuntoBas
HOBEPXHOCTB.

1.57. KpuBble moBepXHOCTH. Touka Ha MOBEPXHOCTH MPSIMOTO
KpPYrOBOIo KOHYyca.

1.58. KpuBble mnoBepxHOCTH. Touka Ha TMOBEPXHOCTH MPSIMOTO
KPYrOBOIO LMJIMHJIPA.

1.59.Kpussie noBepxHocTH. ToUuKa Ha TOBEPXHOCTHU CPEPHI.

1.57. Kpusbie noBepxHocTu. CeueHHE MOBEPXHOCTH IJIOCKOCTBIO.
CedeHue npsIMOro KpyroBoro KOHyca.

1.58. Kpusbie noBepxHocTH. CedeHHEe MOBEPXHOCTH IUIOCKOCTBIO.
CedeHue npsIMOro KpyroBoro HHIMHIPA.

1.59. Kpusbie noBepxHocTH. CedeHHEe MOBEPXHOCTH IUIOCKOCTBIO.
Ceuenue chepsl.

1.60. Cevenwe TPSIMOTO KpPYroBOIO KOHYCa  TUIOCKOCTBIO
NEePIEHAUKYJIIPHON OCH BPAILLCHUS.

1.61.Cevenue mpsaMOTo KpyroBOro KOHyca IIOCKOCThIO HaKJIOHHOM
K OCH BpalllCHUA 1TOA YI'JIOM, OTJIMYHBIM OT IIPAMOTO.

1.62. CeyeHue mpsAMOrO KPYroBOro KOHyCa IJIOCKOCTBIO
napajuleJIbHON OCU BpPAIlICHHUS.

1.63. Ceuenuwe mpsIMOrO KPYroBOTO IIMJIMHIAPA IJIOCKOCTHIO
HAKJIOHHOW K OCH BpAIICHUsI [T0]] YTJIOM, OTIIMYHBIM OT IPSIMOTO.

1.64. B3aumHOe mepeceyeHHE KpHUBBIX TNOBepxHOcTell. Meton
CEKYIIHX IUIOCKOCTEM.

1.65. B3aumHOe mnepeceyeHHe KpUBBIX TNOBepxHOcTell. Meton
KOHIIEHTPUYECKHX Cep-MOCPEAHHUKOB.

1.66.B3anMHoOe nepeceueHne MHOTOTPAHHBIX TTOBEPXHOCTEH.

1.67.Pa3BépTKH rpaHHBIX TOBEPXHOCTEH. PasBepTKa MpU3MBI.

1.68.Pa3BEpTKH rpaHHBIX MOBEPXHOCTEN. Pa3BepTka nupamMuibl.

1.69. [IlpsmoyrompHass  u3oMmeTpus.  PacmonokeHue — ocei.
KoaddurmenTsr ncKa)eHUs o OCSIM.

1.7C.  TlpsmoyrospHass  gumerpus.  PacmonoskeHue  oceid.
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KoaddurmenTsr ncKkaxeHus o OCsM.

1.71. KocoyronsHass u3omerpus. PacnososkeHue — oceil.

KoaddurmeHnTsr HCKaKEHUS IO OCSM.

2.72. Tlousitue o cucremax ECKJ] u CIIJIC, o cranmapTuzamnvu;
dbopmarsl.

2.73. llonsitue o cucremax ECKJl u CIIJIC, o cranmaptuzamnmu
MacITaoBbl.

2.74. Tlousitue o cucremax ECKJ] u CIIJIC, o cranmmapTu3anu.
Tumne! TuHMi.

2.75. llonsitue o cucremax ECKJIl u CIIJIC, o cranmaptuzanmu
macimTadsl. HIpud el yepTexHbie.

2.76.1IpaBuna nocTpoeHus: U300paKEHUH HA YepTexKax.

2.80.11lecTs OCHOBHEIX BUIOB.

2.81.]I0TOMHATEIBHBIC BUIBI.

2.82.MecTHbIE BUIBL.

2.83.00pa3oBaHne pa3pe3oB U UX 0003HAUCHHUE.

2.84.Pa3pe3bl mpocThie (TOPU30HTAIBHBIE).

2.85.Paspessr mpocThie (hpoHTAIBHEIE).

2.86.Pa3pe3sbl npocteie (MpoQHIIbHEIE).

2.87.Pa3pe3nl mpocThie (HaKJIOHHBIE).

2.88.Pa3pe3bl OMOJHHUTENbHBIC.

2.89.Pa3pe3bl MECTHEIE.

2.90.Pa3pe3sl C10KHbBIC (CTYIICHYATHIC).

2.91.Pa3pe3sbl ciiokHbIC (JIOMaHBIE).

2.92.YCI0BHOCTH U YNPOIICHUS, MPUMEHIEMBIC TTPHU U300paKEHUN
pa3pe3oB.

2.93.00pa3oBaHNEe CEUYCHUN.

2.94.Ceuenns BoIHECEHHEBIE.

2.95.Ceuenus HAJIOKEHHBIE.

3. Onucanue nokaszaresieil 1 KpUTEpHeEB OlleHMBAHUS KOMIEeTEHIUIA

Iloka3arenu Ouenka Kpurepun

3HaTh — CTYIEHT JEMOHCTPUPYET
(OIIK-1): BEIIMKOJICIIHOE  3HAHUE OCHOBHBIX
— OCHOBHBIE 3aKOHBI 3aKOHOB reOMETPUYECKOTO
reOMETPUUYECKOTO ¢dbopmupoBaHus, HOCTPOCHUS U
dbopmMHpOBaHUs, TOCTPOCHUS B3aMMHOIO  T€peceueHuss  Mojenei
U B3aUMHOTO IepeceyeHus TUIOCKOCTH u MIPOCTPAHCTBA,
MoOJelIen IUIOCKOCTH u HEOOXOIUMBIX B MPOPECCHOHATHHOU
MIPOCTPAHCTBA, nesaTenpHOCTH (pu cOope W aHam3e
HEOOXOIUMBIX B MH(OPMALIMOHHBIX HCXOJHBIX JTAHHBIX
npodeccuoHanbHOM TUISL IIPOEKTUPOBAHMUS 00BEKTOB
nesrensHOCTH (Ipu cOope u OTJINYHO na”madTHON aApXUTEKTYPHI,
aHanuze HHOOPMALMOHHBIX pa3paboTke TpPOEKTHOH U  paboueit
UCXOIHBIX  JAHHBIX IS JTOKYMEHTAIHH);

IMPOEKTUPOBAHUSI  OOBEKTOB — MAaCTEpCKH HCIOJIb3yeT OCHOBHBIC
naHaAmadTHOW apXUTEKTYPHI, CrocOOBl W TPHEMBI T€OMETPO -
pa3paboTKe TPOEKTHOW | rpaguIecKoro (dbopMupoBaHUS
paboueil JOKyMEHTauu Ha O0BEKTOB pealbHOTO TPOCTPAHCTBA B
Pa3IUYHBIX CTaIuAX rpaduueckoii cucreme KOMIIAC — 3D;
IPOCKTHUPOBAHUS, - OCO3HaHHO aHAJM3UPYET U
Oo(QOpMIICHUH 3aKOHYEHHBIX BOCIIPHHAMAET ONTUMAJILHOE
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IPOCKTHBIX PaboT);

— OCHOBHBIE CIOCOOBI W
MIPUEMBI reOMETpo -
rpaguIecKoro
dbopMupoBaHUS ~ OOBEKTOB
peaIbHOTO TPOCTPAaHCTBA B
rpapuveckoit CUCTEME
KOMIIAC - 3D,
HEOOXOTUMBIC JUISE
BBIMIOJTHEHUSI M YTCHUS
yepTexen JIeTaJIeH;
COCTaBJICHUS
KOHCTPYKTOPCKOU
JIOKyMEHTalluu,

Ymersn

(OITK-1):

AHATU3UPOBATH u

BOCIIPUHUMATH ONTUMAJIbHOE
COOTHOIIICHHE  dYacTew u
IIEJI0TO Ha OCHOBE
rpaduueckux MOJIENEH,
MPAKTUYECKH PEATH3YEMBIX

B BHJIE yepTexen
KOHKPETHBIX
MPOCTPAHCTBEHHBIX
00BEKTOB; HCII0b30BaTh

OCHOBHBIE 3aKOHBI, METOJIbI
U TIpUEMBbl HauepTaTebHOU
TeOMEeTPHH, HEOOXOJAUMEIE B

npodecCuOHATbHON
JCATCIIBHOCTH,
Baanern

(OINIK-1):
HaBBIKAMU rpaduIecKux
croco0oB pereHus
TIO3UIIMOHHBIX u
MCTPUUCCKHX 3aa4 JJISL

IPOCTPAHCTBEHHBIX
O0OBEKTOB Ha  4YepTeKax,
METOaMH TIPOCIUPOBAHUS U
M300paXeHUs

MPOCTPAHCTBEHHBIX ()OPM Ha

IJIOCKOCTSIX MPOEKIINH,
HEO0OXOINMBIX B
npodecCuoHATBLHOM

JCATCIIBHOCTH

COOTHOIIICHHWE 4YacTe MW IeJIor0 Ha

OCHOBE rpaduueckux MOJIEIIeH,
MIPAKTUYECKU PEAIN3YEMBIX B BHUJE
yeprexen KOHKPETHBIX

MIPOCTPAHCTBEHHBIX 0OBEKTOB,;

- 0e30muO00YHO BIAJCET HABBIKAMH
rpa@u4ecKux  CHOCOOOB  pelIeHUs
MO3UIIMOHHBIX W METPHUYECKHX 3aJad
JUI TIPOCTPAHCTBEHHBIX OOBEKTOB Ha
gepTekax, METOJAaMU MPOSIUPOBAHUS U
M300pakeHUs MPOCTPAHCTBEHHBIX (OpM
Ha IJIOCKOCTSIX MPOEKIINH,
HEOOXOIUMBIX B MPOPECCHOHATHHOU
JeSITeNIbHOCTH;

XOpoI1Io

— CTYAEHT JIEMOHCTPUPYET Xopoliee
3HAHUE OCHOBHBIX 3aKOHOB
reOMETPUUYECKOTO dbopmupoBanus,
MOCTPOCHHSI M B3aMMHOTO TIepECeUCHHS
MoJieliel TUIOCKOCTH M TPOCTPaHCTBA,
HEOOXOMUMBIX B MPOPECCHOHATHHOU
neaTenpHOCTH (Ipu cOOope W aHam3e
MH(OPMALIMOHHBIX HCXOJHBIX JTAHHBIX
TUISL IIPOEKTUPOBAHMUS 00BEKTOB
nanamapTHOM aApXUTEKTYPHI,
pa3paboTke TpOeKTHOH U paboueit
JTOKYMEHTAIHH);

— HCHOJB3yeT OCHOBHBIE CIIOCOOBI H
MpUeMbl TEOMETpPO - Trpaduyueckoro
dbopMupoBaHHsT OOBEKTOB PEATHLHOTO
MPOCTPAHCTBA B TrpaduuecKoi cucreme
KOMIIAC - 3D;

- MOXeT MpOBOAWTH aHAIU3 U
BOCIIPUHHUMATH ONTUMATLHOE
COOTHOIIEHHE 4YacTe U 1eloro Ha
OCHOBE rpaduueckux MOJIEIIEH,
MPAKTUYECKH pealu3yeMbIX B BHJE
yeprexen KOHKPETHBIX
MIPOCTPAHCTBEHHBIX 0OBEKTOB,;

- XOpoumo  BIaJeeT  HaBbIKAMH
rpa@UyecKkux  CIOCOOOB  pEUICHHS
MO3UIMOHHBIX W METPHYECKHUX 3aJad
JUISE TIPOCTPAHCTBEHHBIX OOBEKTOB Ha
YyepTexax, METOJAaMU MPOSHUPOBAHUS U
M300pakeHus] IPOCTPAHCTBEHHBIX (HOPM
Ha IUIOCKOCTSIX MPOEKIINH,
HEOOXOAUMBIX B TNPO(ecCHOHANBHOM
NeSITeNIbHOCTH;

Y0BJIETBOPHUTEJIHHO

— CTYIOCHT JIEMOHCTPUPYET 3HaHHE
HEKOTOPBIX 3aKOHOB T'€OMETPHUYECKOTO
dbopMupoBaHUs, MOCTPOEHUS u
B3aWMHOTO  TIEPECCUYCHUs  MOJCICH
MJIOCKOCTH " MIPOCTPAHCTBA,
HEOOXOIUMBIX B MPOPECCHOHATHHOU
nestenbHOCTH (Ipu cOOpe ¥ aHam3e
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WH(POPMAIIMOHHBIX HMCXOIHBIX JIaHHBIX
TUISL IIPOEKTUPOBAHMUS 00BEKTOB
nanaadTHOU ApPXUTEKTYPHI;
pa3zpaboTke TpOEKTHOH U paboueit
JOKYMEHTAI[HH);

— C TpPYIOM UCHOJb3yeT OCHOBHBIC
CocoObl W TPUEMBI TEOMETPO -
rpaguIecKoro dhopmMupoBaHUS
O0BEKTOB pealbHOTO TPOCTPAHCTBA B
rpaduueckoit cucteme KOMITAC — 3D;
- HE MOXET TMPOBOJIUTh aHAIH3 U
BOCIIPHHHMATh ONTUMAIIEHOE
COOTHOLICHUE YacTed M LEJIOoro Ha
OCHOBE rpagudecKux MOJIENEN,
MPAKTUYECKH pPEaTn3yeMbIX B BHIE
yepTexen KOHKPETHBIX
MIPOCTPAHCTBEHHBIX 0OBEKTOB,;

- BIIQJCET HEKOTOPHIMH HAaBBIKAMH
rpa@UyecKkux  CIOCOOOB  peUICHHS
MO3UIIMOHHBIX M METPHYECKUX 33134
JUISE TIPOCTPAHCTBEHHBIX OOBEKTOB Ha
YepTekax, METOJIaMH MTPOCIIUPOBAHUS H
M300paXeHUS TPOCTPAHCTBEHHBIX (GOpM
Ha IUIOCKOCTSIX MPOEKIINH,
HEOOXOAUMBIX B TMPO(ecCHOHANBHOM
JeSITeITbHOCTH;

HEey/10BJIETBOPHUTEJIBHO

— CTYACHT HC MOJKCT IIOKAa3aTb 3HAHUA
OCHOBHBIX 3aKOHOB TI'€OMCTPHYCCKOIO

dbopMupoBaHUs, MOCTPOEHUS u
B3aMMHOTO  TEPECCUYCHUs]  MOJCICH
MJIOCKOCTH u MIPOCTPAHCTBA,

HEOOXOIUMBIX B MPOPECCHOHATHHOU
nestenbHOCTH (IpU cOOpe M aHaM3e
WH(POPMAIIMOHHBIX HMCXOIHBIX JIaHHBIX

TUISL IIPOEKTUPOBAHMUS 00BEKTOB
nanauadTHOU APXUTEKTYPHI;
pa3paboTke TpoeKTHONH U paboueit
JOKYMCHTAITHH);

— HE MOXET HCII0JIb30BaThb OCHOBHBIE
CocoObl W TPUEMBI TEOMETPO -
rpadguIecKoro dhopmMupoBaHUS
O0BEKTOB pealbHOTO TPOCTPAHCTBA B
rpaduueckoit cucteme KOMITAC — 3D;
- HE MOXET TMPOBOJIUTh aHAIH3 U
BOCIPUHHUMATH ONTUMAJIbHOE
COOTHOILIIEHUE YacTed M LEJIOoro Ha
OCHOBE rpagudecKux MOJIENEN,
MPAKTUYECKH pealn3yeMbIX B BHIE
yepTexen KOHKPETHBIX
MIPOCTPAHCTBEHHBIX 0OBEKTOB,;

- HE BIaJieeT HaBbIKAMU TrpaduuecKux
CHOCOOOB pEIICHUS TO3UIIMOHHBIX U
METPUUYECKUX 3a1au TUIS
MIPOCTPAHCTBEHHBIX ~ OOBEKTOB Ha
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gyepTekax, METOJaMU MPOCIMPOBAHUS
1300pakeHus IPOCTPAHCTBEHHBIX (HOpM

Ha IUIOCKOCTSIX MPOEKIINH,
HEOOXOAUMBIX B TNPO(ecCHOHANBHOM
JEATeILHOCTH.

4. Meroau4yeckue Marepuabl, ONpeaejsonie Mpoueaypbl OLEHUBAHUS 3HAHWIA,
YMeHHUii, HABBIKOB H ONBITA JeSITeJILHOCTH

Hucuunmua HaueprarenbHass reoMeTpusi HampaBieHa Ha (OpMUpOBaHME OCHOB
rpau9YecKoro TMOCTPOCHUS H300paKEHUW TeOMETPUUYECKHX (OpM Ha YEPTeKEe M OTHOIICHUI
MEX1y HMMH; METOAOB U IPAaBWJI BBINOJHEHWS M UYTEHHUS 4YEPTEKEH pas3IMYHOrO Ha3HAYEHUS,
METOJIOB PELIEHUSI HHKEHEPHO-TEOMETPUUECKHX 3a/1a4 Ha YepTexke, a TaK ke MpaBuil opopmiieHus
rpadu4ecKoil KOHCTPYKTOPCKO-TEXHUYECKON M JAPYroi JOKYMEHTAIlMH; OCBOCHHE COBPEMEHHBIX
METOJ/IOB U CPEJCTB KOMITBIOTEPHOU TpaduKu, MpuoOpeTeHrne 3HaHUM U YMEHUN TI0 TMOCTPOEHUIO
JBYXMEPHBIX TE€OMETPUYECKUX MOJeNieil OOBEKTOB € MOMOINBI0 T'padUUecKOil CHUCTEeMbI, Ha
MOJIyY€HUE TEOPETHUECKUX 3HAHWW W NPAKTHUECKUX HABBIKOB MPUMEHEHHUS OOLIMX METO/I0B
MOCTPOCHUS M YTEHUS YepTEeKEH; YMEHMH pemarh OOJbIIOe YHUCIO pa3HOOOpa3HBIX MH)KEHEPHO-
F€OMETPUYECKUX 33a7a4, BO3HUKAIOUIMX B IIPOILIECCE IUIAHMPOBOYHOW OPTraHM3aLUU OTKPBITBIX
IPOCTPAHCTB, JW3aliHAa BHEIIHEW cpeabl, MNPOEKTUPOBAHHUSA, CTPOUTENIBCTBA U COAEPIKAHMS,
PEKOHCTPYKIIMU U pecTaBpallid OOBEKTOB JIaHIIAPTHOW apXUTEKTYpbl U Cal0BO-TIAPKOBOTO
MCKYCCTBa; JUIsl UX JAJIbHEHMIEro CI0JIb30BaHUs B IPAKTUUECKON AESITEIbHOCTH.

N3ydenune qucuuminHbel HaueprarenbHON T€OMETpUN TIPEyCMaTpPUBAECT:

— JIeKLUH,

— MpPaKTUYECKUE 3aHATHS,

— KOHTPOJIbHBIE paOOTHI,

— 3a4eT C OLIEHKOM.

B xone ocBoenus paznena 1 HaueprarenbHOW TeOMETPHHM CTYACHTBHI JOJKHBI YSCHUTh
0COOEHHOCTH OPTOTOHAJIBHOTO MPOCLUPOBAHMS, METO/AbI IMOCTPOEHUS COBPEMEHHBIX YepTekeil u
KOHCTPYKTOPCKHUX JOKyMeHTOB. HeoOxonumMo oBianeTh HaBbIKAMH M YMEHUSIMU IPUMEHEHUs
M3YYEHHBIX METOJOB B KOHCTPYKTOPCKOM M NMPOEKTHON EATENbHOCTH, IPUMEHEHNUS U peau3alnn
rpaduyecKux MPOEKTOB B MPAKTHUYECKOW JAedTeIbHOCTU. B mporecce M3ydeHHs] TUCIUILIMHBI
PEKOMEHAYETCsSl Ha TMEepBOM 3Tane OOpaTUTh BHUMAaHHWE HA OCOOCHHOCTH TEPMUHOJOTHHM HAY4YHOU
o0JacTu HayepTaTebHOI reOMETPHUH.

[Ipy mOATOTOBKE K 3a4eTy pEKOMEHAyeTcs 0co00e BHUMAaHHME YICIUTh CIEIyIOIIUM
BOIPOCAM: MOCTPOCHUE PA3IUYHBIX T'€OMETPUUYECKUX (OPM Ha OPTOTOHAILHOM YepTEeXe; YMEHHE
YBUAETH UX B3aUMHOE MOJIOXKEHUE; YMEHUE CTPOUTH CEUEHUS, Pa3pe3bl; ONPENEIATh HEAOCTAIOIIIE
MPOEKIINU TOYEK Ha PA3JINYHBIX T€OMETPUUYECKIX O0BEKTaX.

B nmponecce mnpoBeneHHs IPAKTHUYECKUX 3aHATUN IMPOUCXOAUT 3aKpEIUICHHE 3HAHUM,
dbopMupoBaHUE YMEHHI 1 HABBIKOB pealn3allui IPEICTaBICHUS O TEOPUU YTEHUS OPTOrOHAIbHBIX
YyepTekeil, HarIAIHbIX W300pakeHui, pa3paboTKe M YTEHUIO KOHCTPYKTOPCKHX TOKYMEHTOB, a
TaKXe MPUKJIAJHON YaCTH HaYepPTaTEIbHOM F€OMETPUH MEPCIIEKTUBHBIX MPOEKINA, TEOPUU TEHEM.

CamocrosaTenbHyI0 paboTy MO KaXa0i TeMe HeoO0XOAWMO HauMHATh C O3HAKOMJICHHS C
TEOPETHUECKON yueOHO-HAaydHOH nH(popMarueld B yaeOHOH TUTepaType.

PaGota c¢ nuteparypoil sBISETCS BaKHEHIIMM 3JIEMEHTOM B IMOJYyYCHMM 3HAHMU I10
mucrumuinae. [Ipexae Bcero, HEOOXOMMO BOCITIONB30BAThCSI CIUCKOM PEKOMEHIYEeMOM 10 TaHHOM
JUCLUIUIMHE JUTEpaTypol. JlomonHUTENbHBIE CBEJEHUS IO M3YYaeMbIM TEMAaM MOXHO HAWTH B
nepuoanyeckoit neyatu u Uutepuere.

[IpenycMoTpeHO MpoBeIeHHE ayAUTOPHBIX 3aHATHI B 00beMe 3 yaca (B BUIEC MaJIbIX TPYIIIT)
B COYETAHHMH C BHEAYTUTOPHOU PabOTOM.
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IIpunoxenune 2
AHHOTALIUA
padoyeil IporpaMMbl JUCHHUILTHHBI
HaveprareabHas reomerpus

1.1leab ¥ 32724 JUCHMIIJIMHBI
[lenbro n3yueHus: AUCLMIIIINHBI SBIISETCS !

— wu3ydeHHe TpaduuecKuxX OCHOB IOCTPOCHHUS H300pakeHUH reoMmeTrpuyeckux (opm Ha
YepTeXe W OTHOLIEHUH MEXAY HHMMM, METOJOB M IIPABWJI BBIIOJIHEHHUS M UYTEHHUS YepTexel
Pa3IMYHOIO Ha3HAYCHMS; METOAOB PEIICHUS NHKCHEPHO-TEOMETPUUECKHX 3a/1a4 Ha YEPTEXKE, a TaK
XKe MpaBui opopMmileHUs rpaduyeckoil KOHCTPYKTOPCKO-TEXHUYECKON M JAPYrod JTOKyMEHTAllUH;
OCBOCHHME COBPEMEHHBIX METOJOB U CPEICTB KOMIIBIOTEPHOW IpauKu, NpUOOpETeHUE 3HAHUHN U
YMEHUH TIO0 TMOCTPOEHUIO JABYXMEPHBIX TI'C€OMETPUYECKUX MoJelieii OOBEKTOB C MOMOIIBIO
rpaguIecKOil CUCTEMBI;

— pa3BUTHE MPOCTPAHCTBEHHOT'O IPEACTABICHUS, BOOOPAXKEHUS U IMPOCTPAHCTBEHHOTO
KOHCTPYKTUBHO-TEOMETPUYECKOI'O MBILLIICHHUS;

— pa3BUTHE CIOCOOHOCTEM K aHaJIM3y M CHUHTE3Y IPOCTPAHCTBEHHBIX ()OPM Ha OCHOBE
rpadu4ecKux Mojenell MPOCTPAHCTBA, NMPAKTUYECKH PEAIN3yeMbIX B BHUJE PA3IMYHBIX THUIIOB
YEPTEKEH.

3agauell W3y4eHUs JUCLHMIUIMHBI  SBISETCS. (OPMUPOBAHME CHCTEMBl HHXKEHEPHO-
KOHCTPYKTOPCKUX 3HAHUH C MPOYHBIM T€OMETPO - TpapuuecKuM (yHAAMEHTOM, MO3BOJISIOIIUM
YCIIEIIHO pellaTh HaydyHble M TEXHUYECKHE MpoOJieMbl, BO3HHUKAIOIIME B Ipolecce
npoeCCUOHATIBHON  JIEATENIbHOCTH, OOY4YeHHE TEOPUM YTEHUS OPTOTOHAJIBHBIX YEpPTEKEH,
HarJBIIHBIX M300pa)keHui, pa3paboTKe M UYTEHHIO KOHCTPYKTOPCKHMX JIOKYMEHTOB, a TakKKe
IIPUKJIAJHON YaCTU HAYEPTATEIbHON T€OMETPUU — IIEPCIIEKTUBHBIX IPOCKLUN, TECOPUU TEHEH.

2. CTpyKTypa IMCHHUIIHHBI

2.1 PacnpeneneHue TPYJOEMKOCTH 10 OTACIBHBIM BHAAM Yy4eOHOW pabOThI, BKIIOYAS
CaMOCTOSITENIbHYIO PaboTy:

Jlekmuun — 17 u.

IIpakTnueckue 3ansaTust — 174.

CamocrositenpHast pabora — 38 4.

OO6m1ast TpyI0EMKOCTh JUCIUIUIMHBI COCTaBIISIET 724aca, 2 3a4eTHBIC SIUHUIIBI
2.2 OCHOBHBIE pa3eibl TUCIUTUTHHEL

1 —OcHOBBI HaYEPTATEIBHON TEOMETPHH;

2 —I'paduueckoe opopmiieHHE YEPTEKEH.

3. [Inanupyemblie pe3yJbTaThl 00yUeHus (MepeyeHb KOMMETEHIHI)
[Ipouecc n3yueHus: AUCUUILTUHBI HAIIPaBJieH HAa (OPMUPOBAHUE KOMIIETEHLIUU:
1) cmocoOHOCTh UCHONB30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCHUIUIAH B

npohecCuOHANBHOM e TeNbHOCTH.

4. Bua npoMesKyTOYHOM aTTeCTAIMM: 3a4€T C OLICHKOMN
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Ipunoxenune 3

Ilpomoxon o 0ononneHusAX u usMeHeHUAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlii 200

1. B paGouyto nporpammy Mo JUCHUIUITMHE BHOCSTCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto nmporpaMmy 1o AUCHUILIIMHE BHOCATCS CIIEAYIONINE U3MEHEHUS:

[Iporokon 3acenanus kadeapsr Ne OT « » 20 r.,

pabpabomuux)

3aBeayromuit kadeapoit

(noonucw) 0.1.0.)
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Ipunoxenune 4

®OHJA ONEHOYHBIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 1O JUCHUIIJIMHE

1. Onucanue (oHIA OLIEHOYHBIX CPeACTB (MacmopT)

KOMIIe
TEeHIH

DJIeMeHT
KOMIIeTEeHII
uu

Paznen

Tema

®OC

OIIK-1

CnocoOHOCTE
HCITOJIB30BaTh
OCHOBHEBIE
3aKOHBI
€CTEeCTBEHHOHA
YYHBIX
IACLMIUIMH B
npodeccuoHan
BHOH
EITENBHOCTH

1.0cHoBBI
HauepTaTeln
BHOM
TCOMETPUH

1.1.Merons! npoenupoBanus. [IpoenrpoBanye TOUYKH HA TPHU B3AaUMHO
HNepIeHANKYIIIpHbIE II0CKOCTU npoekuuit. [Ipoexun npsMoit.
[MpsimMble 0011IETO MOJI0KEHHS; IPSIMBIE YACTHOTO HOJIOKEHHUSI.
B3anMHoe nonoxeHue npsMoi 1 Touku. BzaumHoe nonosxxeHue
IPSIMBIX.

K.pNel

1.2.TIpoekuuu miocKOCTH. 3aaHUE MIIOCKOCTH Ha KOMILICKCHOM
yepTexke. [[1ockocTH 00IIEero MoIoKeHHS; TUIOCKOCTH YPOBHS;
MIPOSUUPYIONIHE TUIOCKOCTH. Touka U mpsiMas B IIIOCKOCTH. JIMHUH
YPOBHS B IIJIOCKOCTH. B3anMHOE MOJI0KEHHE MTPSIMON 1 TUIOCKOCTH;
IUIOCKOCTCH.

K.pNel

1.3.Kpusbie quann. CBONWCTBA OPTOTOHAIBHBIX MMPOEKITHI
KpHBOi#i iuHuK. [IpoCTpaHCTBEHHbBIC KPHUBBIC JIMHHH.

x.p.Nel

1.4.MHororpaHHbIe TOBEpXHOCTH. ToUKa Ha MoBepxHOCTH. CedueHne
MHOT'OTPaHHHKA MJI0CKOCThI0. CeueHne MHOTOTPaHHOM TOBEPXHOCTH
HECKOJBKUMH CEKYIUMHU IUIOCKOCTAMU. CedeHne KOMOMHUPOBAHHON
MHOTOTPaHHOH MOBEPXHOCTH CEKYIICH IIOCKOCThI0. CeueHHe MO0
(GUrypsI ceKymiei mIoCKOCThIO.

x.p.Nel

1.5.Kpussie nosepxnoct. OOpazoBaHue U 3aJjaHue NOBEPXHOCTH Ha
yeprexe. Kinaccudukanus nosepxuocreid. Onpenenenue
HEJOCTAIOUINX MPOEKLUI TOUeK Ha KPUBOU MOBEPXHOCTH. BUHTOBBIE
MIOBEPXHOCTH.

K.pNel

1.6.JIuneiiyarsie moBepxHocTH. [ToBepxHocTu BpamieHus. CeueHue
MOBEPXHOCTH IUIOCKOCTBIO.

K.pNel

1.7.B3aumHOe TIepeceyeHre MOBEPXHOCTEH.

x.p.Nel

1.8.B3anmHoOe nepecedeHne MHOTOTPAHHBIX IOBEPXHOCTEH.
Pa3BEépTkM MOBEpXHOCTEH.

x.p.Nel

1.9. Akconomerpuueckue npoekunn. CTaHIapTHBIC TPOSKITUH.
KoahdunmenTs! nckaxeHus!.

x.p.Nel

2. I'padu
4ecKoe
odopmie
HUE YepTe
Kel

2.1.Cranmaptsl 0pOpPMICHHS KOHCTPYKTOPCKOM JOKYMEHTALIHMH:
(dhopmMathl, MacITaObl; TUITBI TUHUH; YePTEKHBIC TIPUDTHI; OCHOBHAS
HAJIIHCh

x.p.Nel

2.2 . TIpoekrmu npsiMoii. IIpsiMble 0OIIEro MOIOKEHHSI; TPSIMBIC
YaCTHOTO MOJIOKEHUS. B3auMHOE MON0KEHHE TPSIMOM U TOYKH

x.p.Nel

2.3.B3auMHOE M0JIOKEHUE MpsAMBIX. Touka u npsAMasd B IJIOCKOCTHU.
JInaun YPOBHS B INIOCKOCTH. Bzaumuoe nonoxxenue pr[MOﬁ u
IUIOCKOCTH, IJIOCKOCTEH

K.pNel

2.4.CeycHre MHOTOTPaHHUKA IIOCKOCTHI0. CeueHrue MHOTOTPaHHON
MMOBEPXHOCTH HECKOJIbKMMH CEKYIIMMU TOCKOCTSIMU. CeueHue
KOMOWHUPOBAHHOW MHOTOTPAHHOM MOBEPXHOCTH CEKYIICH
II0CKOCTRI0. CedeHue Mmool GUryphl CeKymel TI0OCKOCThIO.

K.pNel

2.5.CeyeHne KpUBOM MOBEPXHOCTH IIOCKOCTHIO.

x.p.Nel

2.6.B3auMHoOe nepeceyeHre MOBEPXHOCTEH

K.pNel

2.7.TIpaBuia BITOJHCHHS BUIOB

x.p.Nel

2.8.TIpaBuiia BBIMOJHCHHS Pa3pe30B

x.p.Nel

2.9.1IpaBua BBITIOJIHEHUS CEYEHHH.

K.pNel
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2. Onucanue noka3areseil 1 KpUTepHeB OLlEHUBAHUA KOMIETeH it

B IlokazaTenu Ouenka Kputepun

3HaTh Oco3HaHHas nepepaboTka u aHanu3
(OIIK-1): MOJIYYEHHBIX 3HAHWWA. YMEHHE Ha OCHOBaHUU
— OCHOBHBIE 3aKOHBI MOJTyYCHHBIX JaHHBIX HAXOJUTh TpaduuecKoe
reOMETPHYECKOTO pelieHue MOCTaBJICHHOM POOJIEMBI.
dbopMHUpOBaHUS, TOCTPOCHUS U BeimonHeHne WHAMBHIYalNbHBIX 3aJaHUN Ha
B3aMMHOTO nepeceucHust | OTJIMYHO | BBICOKOM Ka4eCTBEHHOM YpOBHE, B
Mojenei TUIOCKOCTH u COOTBETCTBUU c TpeOOBaHUSIMU
MPOCTPAHCTBA, HEOOXOJUMBIX B rOCYJapCTBEHHBIX CTaHIApTOB. Macrepckoe
npogeccuoHaTbHON oopMmiIeHHE KOHCTPYKTOPCKHX JIOKYMEHTOB.
nestenpHOCTH (pu  cOope Jlonyckatorcsi ~ HeOONbIIME  MOTPEUIHOCTH,
aHaIM3e UH(pOpPMALMOHHBIX KOTOpBIE CTYIEHT OBICTPO M C NOHUMAHUEM
MCXOJ/IHBIX JTAHHBIX TUTst UCTIPABJISIET.

IIPOEKTUPOBAHMUS 00BEKTOB Oco3nannas nepepadoTka u aHaIn3
nauamapTHON APXUTEKTYPHI; MOJIYYEHHBIX UCXOJHBIX IpaUuecKux TaHHBIX.
pa3paboTke MIPOEKTHON u YMeHne Ha OCHOBaHUM IOJYYEHHBIX JTaHHBIX
paboueii  MOKyMEHTAllMd  Ha HaxO0JIUTh rpaduueckoe pelieHue
Pa3IMYHBIX CTagusIX MMOCTaBJICHHON pOOJIEMBI. Brimmonnenue
MPOCKTHPOBAHMS, OPOPMIICHHH rpaduyecKux pabor 0e3 OmuO0K
3aKOHYEHHBIX IPOEKTHBIX TE€OMETPHYECKOT0 TIOCTpoeHus. Jlomyckarores
pabor); xopoumo HeOOoJbIINe OLIHOKH ohopmieHHs
— OCHOBHBIE CIOCO0BI u KOHCTPYKTOPCKOTO TOKYMEHTA.

IPUEMBI reoMeTpo - PabGota nomxHa OBITh BBIIOJIHEHA JOCTATOYHO
rpaduyeckoro  (hopMHPOBAHHS KaueCTBEeHHO, 0e3  rpyObIX  HapylieHUUH
00BEKTOB peasbHOro TpeOOBaHUN TOCYIAPCTBEHHBIX CTaHJApTOB,
NpPOCTPAHCTBA B IpaduuecKoit pPETIIaMEHTHPYIONUX — TPaBWIa  BBITOJHEHHS
cucreme KOMIIAC - 3D, KOHCTPYKTOPCKOH JOKYMEHTAIIUH.
HEOOXOANUMBIE Ul BBIIOJIHEHUS JlomycKaroTcsl MOTPEITHOCTH, KOTOPBIE CTYJCHT
U UTEHHS YEPTEKEH IeTaei; B COCTOSIHUU MCIPABUTH MOCIJIE KOHCYJIBTAINH C
COCTaBIICHUSI KOHCTPYKTOPCKOM IIPEMo/IaBaTeIeM.

JTOKYMCHTAIUH; Bocnpusitue CTY/IEHTOM UCXOJIHBIX
YMerh rpadUYecKuX NAHHBIX W TIOMBITKA MPOU3BECTH
(OIIK-1): ux aHanu3. Pemenue rpaduueckux 3amad ¢
aHAJTM3UPOBATh M BOCIIPHHUMATh JIOMYCTUMBIMU ~ OIMOKAMH TE€OMETPHUYECKUX
ONTUMAIILHOE COOTHOILICHUE MOCTPOCHHH WIH BBITTOJIHCHHE
YacTeil W 1eNoro Ha OCHOBE KOHCTPYKTOPCKHX JOKYMEHTOB, HE BIIOJHE
rpadu4ecKux Mojieliell, | YAOBJe | COOTBETCTBYIOIIUX TpeOOBaHUAM
NPAaKTHYECKH PEaTM3yeMbIXx B | TBOPH | TOCYJapCTBEHHBIX CTaHJapTOB,
BUJIE YEPTEXKEH KOHKPETHHIX | TeJbHO | PErIAMEHTHPYIOIIUX IIpaBuia  opOopMIIEHUSA
MPOCTPAHCTBEHHBIX  OOBEKTOB,; gepTeKa.

UCIOJIb30BATh OCHOBHBIC KagecTBo BBIMONHEHHUS pabOTHl JOKHO OBITH
3aKOHBI, METOABl W TIPUEMBI YIIOBJICTBOPUTEIBHBIM. [ pyOBIe MOTPENTHOCTH,
HavyepTaTebHON TeOMETPHH, KOTOpBIE CTYJIEHT JONYCTHJ B Ipolecce
He00OX0INMBIE B paboThl HAJ 3aJaHUSMH, JIOJDKHBI  OBITH
npogeccuoHaTbHON UCTIPABJICHBI. noJ PYKOBOJICTBOM
JesITeTbHOCTH; Mpero1aBaTels.

Baanern CTyneHT ¢ TpyZOM BOCHPHUHUMAeT WIH HE B
(OIIK-1): COCTOSHHH  BOCIPHHMMAThb  T'€OMETPO -
HaBbIKaMU rpadu4ecKux HeynonJe rpaduueckyo  MH(OpPMAIHIO. He wmoxer
Croco0oB perieHus TTe]jIOI?HP:) aHAJIM3UPOBaTh U TNiepepabaThiBaTh Y4eOHBIN
MO3UIIMOHHBIX W METPUYECKUX MaTepua. Breimmonnenue rpaduIecKux
3aJad Ui MPOCTPAHCTBEHHBIX 3aJJaHuil C OIMMOKAMHU

00BEKTOB Ha YepTeKax, re€OMETPHUECKUX NOCTPOCHUI u
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METOAaMK  MPOCHUPOBAHUA U

M300paxeHUs
MPOCTPAHCTBEHHBIX (opM Ha
IIJIOCKOCTSIX MPOEKIINH,
HEO0OXOINMBIX B
npodeccrnoHanbHOM
JESTEeTbHOCTH

3HAYUTEIBHBIX HECOOTBETCTBUH OQOpPMIICHHS
yeprexka  IFOCYHAapCTBEHHBIM  CTaHIapTaM.
['pyObie ommoOKH, KOTOPHIE CTYICHT JOMYCTHI B
mporecce paboThl HAJl 3alaHUsSMH, OH HE B
COCTOSIHUY MCIIPABHUTH XK€ MOl PYKOBOJCTBOM
MperoaBaTels.
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[Iporpamma cocTaBiieHa B COOTBETCTBUH C (hellepalbHBIM T'OCYAAPCTBEHHBIM 00pa30BaTEeIbHBIM
CTaHJApTOM BbICIIEro oOpa3oBaHusi Mo HampasieHHo noAarotoBku 35.03.10 Jlanamadrras

apxutektypa ot 11mapra 2015r. Ne194

s Haoopa 2015roaa: n yueOubM mmaHoMm ®I'BOY BO «bpl'V» mis ounoit dopmbl 00ydeHUs

ot «13»uronsa 2015. Ne 475

s Hatopa 2017rona: u yue6usM miaHoM @I'BOY BO «bpl'V» anst ouHoit ¢hopmbl 00yueHHS

ot «06»mapta 201F. Ne 125
IIporpammy cocraBuJia:

Npamenko I'.A. nmpodeccop, 1. I1.H., TOIEHT

Pabouas mporpamma paccMOTpeHa M yTBep K/IeHa Ha 3acelaHuM KadeIpbl MMulI'

oT «14»nexadbpst 2018r. mpoTtokon Ne3

3aeayromuii kadenpoit MMulI

JLIL. I'puropeBckas

COT'JTIACOBAHO:

3aBenyrouuii Beimyckatomiei kadeapoit BullJIP

B.A. UBanoB

JupexTop OHOIMOTEKH

T.®. CoTHHK

Pabouas mporpamma ogo0peHa METOINYECKON KOMUCCHEN

oT «14»nexabpss 2018r. mpoTtokon Ned

[Ipencenarens MeTOANYECKON KOMUCCHH (paKylbTeTa

MEXaHUYeCKOTro  (hakynapTeTa

I".H.Ilnexanos

Havannoauk
y4e0HO-METOIMYECKOTO YIIPABICHUS

I'.I1. HexxeBeng

Perucrpanmonnsiii Ne

(memoouueckuti omoen)
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